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About this Manual

This manual provides information required to select Z-7S SERVOPACKs with MECHATROLINK-III
Communications References for Z-7-Series AC Servo Drives, and to design, perform trial operation
of, tune, operate, and maintain the Servo Drives.

Read and understand this manual to ensure correct usage of the X-7-Series AC Servo Drives.
Keep this manual in a safe place so that it can be referred to whenever necessary.

Outline of Manual

The contents of the chapters of this manual are described in the following table.
Refer to these chapters as required.

Chapter Chapter Title Contents
y Basic Information on Provides information required to select SERVOPACKS, such as SER-
SERVOPACKS VOPACK models and combinations with Servomotors.
Provides information required to select SERVOPACKS, such as specifi-
2 Selecting a SERVOPACK cations, block diagrams, dimensional drawings, and connection exam-

ples.

Provides information on installing SERVOPACKS in the required loca-

3 SERVOPACK Installation tions.
4 Wiring and Connecting Provides information on wiring and connecting SERVOPACKS to power
SERVOPACKS supplies and peripheral devices.
5 Basic Functions That Require Set- | Describes the basic functions that must be set before you start servo
ting before Operation system operation. It also describes the setting methods.
6 Application Functions Describes the appllcgtlon functions that you can get before you start
servo system operation. It also describes the setting methods.
7 Trial Operation and Actual Provides information on the flow and procedures for trial operation and
Operation convenient functions to use during trial operation.
8 Tunin Provides information on the flow of tuning, details on tuning functions,
9 and related operating procedures.
o Provides information on monitoring SERVOPACK product information
9 | Monitoring and SERVOPACK status.
) Provides detailed information on performing fully-closed loop control
10 Fully-Closed Loop Control with the SERVOPACK.
11 Safety Functions Provides detailed information on the safety functions of the SERVO-
PACK.
12 Maintenance Provides informa‘tion on the meaning of, causes of, and corrections for
alarms and warnings.
13 Parameter Lists Provides information on the parameters.
14 Appendices Provides information on interpreting panel displays and tables of corre-

sponding SERVOPACK and SigmaWin+ function names.




Related Documents

The relationships between the documents that are related to the Servo Drives are shown in the following
figure. The numbers in the figure correspond to the numbers in the table on the following pages. Refer
to these documents as required.
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Classification

Document Name

Document No.

Description

@

Machine Controller
and Servo Drive
General Catalog

Machine Controller and
AC Servo Drive
Solutions Catalog

KAEP S800001 22

Describes the features and applica-
tion examples for combinations of
MP3000-Series Machine Control-
lers and X-7-Series AC Servo
Drives.

@
MP3300 Catalog

Machine Controller
MP3300

KAEP C880725 03

Provides detailed information on
MP3300 Machine Controllers,
including features and specifica-
tions.

©)
X-7-Series Catalog

AC Servo Drives
-7 Series

KAEP S800001 23

Provides detailed information on X-
7-Series AC Servo Drives, including
features and specifications.

Machine Controller

Describes the functions, specifica-
tions, operating methods, mainte-

@ . ! :
, MP3000 Series nance, inspections, and

VIPS000-Series MP3300 SIEP C880725 21 |4/ ipleshooting of the MP3000-

Product Manual series MP3300 Machine Control-

lers.

®
X-7-Series X-7-Series AC Servo Drive Provides detailed information for
X-7S/2-TW 2-7S and Z-7W SERVOPACK TOMP C710828 00 | the safe usage of X-7-Series
SERVOPACK Safety Precautions SERVOPACKS.

Safety Precautions

®
X-7-Series

X-7S SERVOPACK
Product Manuals

X-7-Series AC Servo Drive
2-7S SERVOPACK with
MECHATROLINK-III
Communications References
Product Manual

This manual
(SIEP S800001 28)

>-7-Series AC Servo Drive
2-7S SERVOPACK with
MECHATROLINK-II
Communications References
Product Manual

SIEP S800001 27

X-7-Series AC Servo Drive
X2-7S SERVOPACK with Analog
Voltage/Pulse Train References
Product Manual

SIEP S800001 26

@

X-7-Series

>-7W SERVOPACK
Product Manual

X-7-Series AC Servo Drive
2-7W SERVOPACK with
MECHATROLINK-III
Communications References
Product Manual

SIEP S800001 29

Provide detailed information on
selecting X-7-Series SERVO-
PACKs and information on install-
ing, connecting, setting, performing
trial operation for, tuning, and mon-
itoring the Servo Drives.

X-7-Series
Servomotor
Safety Precautions

AC Servo Drive
Rotary Servomotor
Safety Precautions

TOBP C230260 00

Provides detailed information for
the safe usage of X-7-Series Rotary
Servomotors and Direct Drive Ser-
vomotors.

AC Servomotor
Linear X Series
Safety Precautions

TOBP C230800 00

Provides detailed information for
the safe usage of X-7-Series Linear
Servomotors.

Continued on next page.
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Continued from previous page.

Classification

Document Name

Document No.

Description

®

X¥-7-Series

Rotary Servomotor
Product Manual

X-7-Series AC Servo Drive
Rotary Servomotor
Product Manual

SIEP S800001 36

X-7-Series
Linear Servomotor
Product Manual

X-7-Series AC Servo Drive
Linear Servomotor
Product Manual

SIEP S800001 37

)]

X-7-Series
Direct Drive
Servomotor
Product Manual

X-7-Series AC Servo Drive
Direct Drive Servomotor
Product Manual

SIEP S800001 38

Provide detailed information on
selecting, installing, and connecting
the X-7-Series Servomotors.

®

X-7-Series
Peripheral Device
Selection Manual

X-7-Series AC Servo Drive
Peripheral Device
Selection Manual

SIEP S800001 32

Describes the peripheral devices
for a Z-7-Series Servo System.

®

X-7-Series
MECHATROLINK
Communications
Command Manuals

X-7-Series AC Servo Drive
MECHATROLINK-II
Communications
Command Manual

SIEP S800001 30

Provides detailed information on
the MECHATROLINK-II communi-
cations commands that are used
for a Z-7-Series Servo System.

X-7-Series AC Servo Drive
MECHATROLINK-III
Communications
Standard Servo Profile
Command Manual

SIEP S800001 31

Provides detailed information on
the MECHATROLINK-IIIl communi-
cations standard servo profile com-
mands that are used for a X-7-
Series Servo System.

X-7-Series
Operation Interface
Operating Manuals

X-7-Series AC Servo Drive
Digital Operator
Operating Manual

SIEP S800001 33

Describes the operating proce-
dures for a Digital Operator for a
X-7-Series Servo System.

AC Servo Drives Engineering Tool
SigmaWin+

Online Manual

-7 Component

SIEP S800001 48

Provides detailed operating proce-
dures for the SigmaWin+ Engineer-
ing Tool for a X-7-Series Servo
System.




Using This Manual

€ Technical Terms Used in This Manual
The following terms are used in this manual.

Term Meaning
Servomotor A X-7-Series Rotary Servomotor, Direct Drive Servomotor, or Linear Servomotor.

A generic term used for a X-7-Series Rotary Servomotor (SGM7J, SGM7A, SGM7P, or
Rotary Servomotor SGM7G) or a Direct Drive Servomotor (SGMCS or SGMCV).
The descriptions will specify when Direct Drive Servomotors are excluded.

Linear Servomotor A X-7-Series Linear Servomotor (SGLG, SGLF, SGLT, or SGLC).
SERVOPACK A X-7-Series Z-7S Servo Amplifier with MECHATROLINK-III Communications References.
Servo Drive The combination of a Servomotor and SERVOPACK.

A servo control system that includes the combination of a Servo Drive with a host controller
and peripheral devices.

Servo System

servo ON Supplying power to the motor.
servo OFF Not supplying power to the motor.

Shutting OFF the power supply to the motor by shutting OFF the base current to the power
transistor in the SERVOPACK.

servo lock A state in which the motor is stopped and is in a position loop with a position reference of 0.

One of the cables that connect to the main circuit terminals, including the Main Circuit Power
Supply Cable, Control Power Supply Cable, and Servomotor Main Circuit Cable.

The Engineering Tool for setting up and tuning Servo Drives or a computer in which the Engi-
neering Tool is installed.

base block (BB)

Main Circuit Cable

SigmaWin+

@ Differences in Terms for Rotary Servomotors and Linear Servomotors

There are differences in the terms that are used for Rotary Servomotors and Linear Servomotors.
This manual primarily describes Rotary Servomotors. If you are using a Linear Servomotor, you
need to interpret the terms as given in the following table.

Rotary Servomotors Linear Servomotors
torque force
moment of inertia mass
rotation movement
forward rotation and reverse rotation forward movement and reverse movement
CW and CCW pulse trains forward and reverse pulse trains
rotary encoder linear encoder
absolute rotary encoder absolute linear encoder
incremental rotary encoder incremental linear encoder
unit: min” unit: mm/s
unit: N-m unit: N

Vii
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€ Notation Used in this Manual

B Notation for Reverse Signals

The names of reverse signals (i.e., ones that are valid when low) are written with a forward slash (/)
before the signal abbreviation.

Notation Example

BKi

s written as /BK.

B Notation for Parameters

The notation depends on whether the parameter requires a numeric setting (parameter for numeric
setting) or requires the selection of a function (parameter for selecting functions).

 Parameters for Numeric Settings

The control methods for which the parameters apply are given.

: Speed control : Position control : Torque control

Speed Loop Gain
Pn100 P
Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1Hz 400, Immediately Tuning
Parameter /
number This is the minimum  |[This is the This is when any

This is the setting range
for the parameter.

unit (setting increment)
that you can set for
the parameter.

parameter setting
before shipment.

This is the parameter
classification.

change made to the
parameter will

become effective.

- Parameters for Selecting Functions

Parameter Meaning When Enabled Classification
n.0Jo0O0O Use the encoder according to encoder specifications.
(default setting)
Pn002 |n.0100O Use the encoder as an incremental encoder. After startup Setup
n.02000 Use the encoder as a single-turn absolute encoder.
N\ \
| A\

Parameter
number

selecting fun

ctions.

The notation “n.CO0O0OO" indicates a parameter for

Each O indicates the setting for one digit.

The notation shown here means that the third digit
from the right is set to 2.

Notation Example

Notation Examples for Pn002

This column explains the
selections for the function.

Digit Notation Numeric Value Notation
n.0 00O Notation Meaning Notation Meaning
T_, Pn002 = | Indicates the first digit from Pn002 = | Indicates that the first digit from

n.OO0O0OX | the right in Pn002. n.OO0O0O1 | the right in Pn002 is set to 1.
Pn002 = | Indicates the second digit Pn002 = | Indicates that the second digit from
n.0O0OXO | from the right in Pn002. n.O0O10 | the right in PnO02 is set to 1.
Pn002 = | Indicates the third digit from Pn002 = | Indicates that the third digit from
n.OOXOO | the right in Pn002. n.0100 | the right in Pn002 is set to 1.
Pn002 = | Indicates the fourth digit from || Pn002 = | Indicates that the fourth digit from
n.XOOO | the right in Pn002. n.10000 | the right in Pn002 is set to 1.

€ Engineering Tools Used in This Manual
This manual uses the interfaces of the SigmaWin+ for descriptions.



€ Trademarks

* QR code is a trademark of Denso Wave Inc.
« MECHATROLINK is a trademark of the MECHATROLINK Members Association.

« Other product names and company names are the trademarks or registered trademarks of the
respective company. “TM” and the ® mark do not appear with product or company names in this
manual.

& Visual Aids

The following aids are used to indicate certain types of information for easier reference.

N\
@ Indicates precautions or restrictions that must be observed.
Also indicates alarm displays and other precautions that will not result in machine damage.
Important

@ Indicates definitions of difficult terms or terms that have not been previously explained in this
manual.
Term

Example Indicates operating or setting examples.

Information Indicates supplemental information to deepen understanding or useful information.



Safety Precautions

€ Safety Information

To prevent personal injury and equipment damage in advance, the following signal words are used
to indicate safety precautions in this document. The signal words are used to classify the hazards
and the degree of damage or injury that may occur if a product is used incorrectly. Information
marked as shown below is important for safety. Always read this information and heed the precau-

tions that are provided.

A DANGER

® Indicates precautions that, if not heeded, are likely to result in loss of life, serious injury, or fire.

® Indicates precautions that, if not heeded, could result in loss of life, serious injury, or fire.

/N\ CAUTION

® Indicates precautions that, if not heeded, could result in relatively serious or minor injury, or in
fire.

® Indicates precautions that, if not heeded, could result in property damage.




€ Safety Precautions That Must Always Be Observed

B General Precautions

A DANGER

® Read and understand this manual to ensure the safe usage of the product.

® Keep this manual in a safe, convenient place so that it can be referred to whenever necessary.
Make sure that it is delivered to the final user of the product.

® Do not remove covers, cables, connectors, or optional devices while power is being supplied to
the SERVOPACK.
There is a risk of electric shock, operational failure of the product, or burning.

/\ WARNING

® Use a power supply with specifications (number of phases, voltage, frequency, and AC/DC
type) that are appropriate for the product.
There is a risk of burning, electric shock, or fire.

® Connect the ground terminals on the SERVOPACK and Servomotor to ground poles according
to local electrical codes (100 Q or less for a SERVOPACK with a 100-VAC or 200-VAC power
supply, and 10 Q or less for a SERVOPACK with a 400-VAC power supply).
There is a risk of electric shock or fire.

® Do not attempt to disassemble, repair, or modify the product.
There is a risk of fire or failure.
The warranty is void for the product if you disassemble, repair, or modify it.

/N\ CAUTION

® The SERVOPACK heat sinks, regenerative resistors, Servomotors, and other components can
be very hot while power is ON or soon after the power is turned OFF. Implement safety mea-
sures, such as installing covers, so that hands and parts such as cables do not come into con-
tact with hot components.
There is a risk of burn injury.

® For a 24-VDC power supply, use a power supply device with double insulation or reinforced
insulation.
There is a risk of electric shock.

® Do not damage, pull on, apply excessive force to, place heavy objects on, or pinch cables.
There is a risk of failure, damage, or electric shock.

® The person who designs the system that uses the hard wire base block safety function must
have a complete knowledge of the related safety standards and a complete understanding of
the instructions in this document.
There is a risk of injury, product damage, or machine damage.

® Do not use the product in an environment that is subject to water, corrosive gases, or flamma-
ble gases, or near flammable materials.
There is a risk of electric shock or fire.




NOTICE

® Do not attempt to use a SERVOPACK or Servomotor that is damaged or that has missing parts.

® Install external emergency stop circuits that shut OFF the power supply and stops operation
immediately when an error occurs.

® |n locations with poor power supply conditions, install the necessary protective devices (such as
AC reactors) to ensure that the input power is supplied within the specified voltage range.
There is a risk of damage to the SERVOPACK.

® Use a Noise Filter to minimize the effects of electromagnetic interference.
Electronic devices used near the SERVOPACK may be affected by electromagnetic interference.

® Always use a Servomotor and SERVOPACK in one of the specified combinations.

® Do not touch a SERVOPACK or Servomotor with wet hands.
There is a risk of product failure.

B Storage Precautions

/\ CAUTION

® Do not place an excessive load on the product during storage. (Follow all instructions on the
packages.)
There is a risk of injury or damage.

NOTICE

® Do not install or store the product in any of the following locations.

+ Locations that are subject to direct sunlight

» Locations that are subject to ambient temperatures that exceed product specifications

» Locations that are subject to relative humidities that exceed product specifications

» Locations that are subject to condensation as the result of extreme changes in temperature
» Locations that are subject to corrosive or flammable gases

Locations that are near flammable materials
Locations that are subject to dust, salts, or iron powder
Locations that are subject to water, oil, or chemicals
Locations that are subject to vibration or shock that exceeds product specifications
» Locations that are subject to radiation
If you store or install the product in any of the above locations, the product may fail or be damaged.

B Transportation Precautions

/\ CAUTION

® Transport the product in a way that is suitable to the mass of the product.

® Do not use the eyebolts on a SERVOPACK or Servomotor to move the machine.
There is a risk of damage or injury.

® When you handle a SERVOPACK or Servomotor, be careful of sharp parts, such as the corners.
There is a risk of injury.

® Do not place an excessive load on the product during transportation. (Follow all instructions on

the packages.)
There is a risk of injury or damage.

Xii



NOTICE

® Do not hold onto the front cover or connectors when you move a SERVOPACK.
There is a risk of the SERVOPACK falling.

® A SERVOPACK or Servomotor is a precision device. Do not drop it or subject it to strong shock.

There is a risk of failure or damage.

® Do not subject connectors to shock.
There is a risk of faulty connections or damage.

® If disinfectants or insecticides must be used to treat packing materials such as wooden frames,
plywood, or pallets, the packing materials must be treated before the product is packaged, and
methods other than fumigation must be used.
Example: Heat treatment, where materials are kiln-dried to a core temperature of 56°C for 30

minutes or more.

If the electronic products, which include stand-alone products and products installed in machines,
are packed with fumigated wooden materials, the electrical components may be greatly damaged
by the gases or fumes resulting from the fumigation process. In particular, disinfectants containing
halogen, which includes chlorine, fluorine, bromine, or iodine can contribute to the erosion of the
capacitors.

® Do not overtighten the eyebolts on a SERVOPACK or Servomotor.
If you use a tool to overtighten the eyebolts, the tapped holes may be damaged.

Installation Precautions

/\ CAUTION

® Install the Servomotor or SERVOPACK in a way that will support the mass given in technical
documents.

® |nstall SERVOPACKS, Servomotors, and regenerative resistors on nonflammable materials.
Installation directly onto or near flammable materials may result in fire.

® Provide the specified clearances between the SERVOPACK and the control panel as well as
with other devices.
There is a risk of fire or failure.

® Install the SERVOPACK in the specified orientation.
There is a risk of fire or failure.

® Do not step on or place a heavy object on the product.
There is a risk of failure, damage, or injury.

® Do not allow any foreign matter to enter the SERVOPACK or Servomotor.
There is a risk of failure or fire.

xiii



NOTICE

® Do not install or store the product in any of the following locations.
» Locations that are subject to direct sunlight
» Locations that are subject to ambient temperatures that exceed product specifications
» Locations that are subject to relative humidities that exceed product specifications
» Locations that are subject to condensation as the result of extreme changes in temperature
» Locations that are subject to corrosive or flammable gases
» Locations that are near flammable materials
» Locations that are subject to dust, salts, or iron powder
» Locations that are subject to water, oil, or chemicals
» Locations that are subject to vibration or shock that exceeds product specifications
» Locations that are subject to radiation
If you store or install the product in any of the above locations, the product may fail or be damaged.

® Use the product in an environment that is appropriate for the product specifications.
If you use the product in an environment that exceeds product specifications, the product may fail
or be damaged.

® A SERVOPACK or Servomotor is a precision device. Do not drop it or subject it to strong shock.
There is a risk of failure or damage.

® Always install a SERVOPACK in a control panel.

® Do not allow any foreign matter to enter a SERVOPACK or a Servomotor with a Cooling Fan and
do not cover the outlet from the Servomotor’s cooling fan.
There is a risk of failure.

B Wiring Precautions

A DANGER

® Do not change any wiring while power is being supplied.
There is a risk of electric shock or injury.

® Wiring and inspections must be performed only by qualified engineers.
There is a risk of electric shock or product failure.

® Check all wiring and power supplies carefully.
Incorrect wiring or incorrect voltage application to the output circuits may cause short-circuit fail-
ures. If a short-circuit failure occurs as a result of any of these causes, the holding brake will not
work. This could damage the machine or cause an accident that may result in death or injury.

® Connect the AC and DC power supplies to the specified SERVOPACK terminals.
» Connect an AC power supply to the L1, L2, and L3 terminals and the L1C and L2C terminals on the
SERVOPACK.
» Connect a DC power supply to the B1/@® and © 2 terminals and the L1C and L2C terminals on the
SERVOPACK.
There is a risk of failure or fire.

Xiv



/\ CAUTION

® Wait for six minutes after turning OFF the power supply and then make sure that the CHARGE
indicator is not lit before starting wiring or inspection work. Do not touch the power supply ter-
minals while the CHARGE lamp is lit after turning OFF the power supply because high voltage
may still remain in the SERVOPACK.
There is a risk of electric shock.

® Observe the precautions and instructions for wiring and trial operation precisely as described in
this document.
Failures caused by incorrect wiring or incorrect voltage application in the brake circuit may cause
the SERVOPACK to fail, damage the equipment, or cause an accident resulting in death or injury.

® Check the wiring to be sure it has been performed correctly.
Connectors and pin layouts are sometimes different for different models. Always confirm the pin
layouts in technical documents for your model before operation.
There is a risk of failure or malfunction.

® Connect wires to power supply terminals and motor connection terminals securely with the
specified methods and tightening torque.
Insufficient tightening may cause wires and terminal blocks to generate heat due to faulty contact,
possibly resulting in fire.

® Use shielded twisted-pair cables or screened unshielded multi-twisted-pair cables for I/O Sig-
nal Cables and Encoder Cables.

® Observe the following precautions when wiring the SERVOPACK’s main circuit terminals.

» Turn ON the power supply to the SERVOPACK only after all wiring, including the main circuit termi-
nals, has been completed.

« If a connector is used for the main circuit terminals, remove the main circuit connector from the SER-
VOPACK before you wire it.

* Insert only one wire per insertion hole in the main circuit terminals.

» When you insert a wire, make sure that the conductor wire (e.g., whiskers) does not come into con-
tact with adjacent wires.

® Install molded-case circuit breakers and other safety measures to provide protection against
short circuits in external wiring.
There is a risk of fire or failure.

NOTICE

® Whenever possible, use the Cables specified by Yaskawa.
If you use any other cables, confirm the rated current and application environment of your model
and use the wiring materials specified by Yaskawa or equivalent materials.

® Securely tighten cable connector screws and lock mechanisms.
Insufficient tightening may result in cable connectors falling off during operation.

® Do not bundle power lines (e.g., the Main Circuit Cable) and low-current lines (e.g., the 1/0 Sig-
nal Cables or Encoder Cables) together or run them through the same duct. If you do not place
power lines and low-current lines in separate ducts, separate them by at least 30 cm.
If the cables are too close to each other, malfunctions may occur due to noise affecting the low-cur-
rent lines.

® Install a battery at either the host controller or on the Encoder Cable.
If you install batteries both at the host controller and on the Encoder Cable at the same time, you
will create a loop circuit between the batteries, resulting in a risk of damage or burning.

® \When connecting a battery, connect the polarity correctly.
There is a risk of battery rupture or encoder failure.
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B Operation Precautions

/\ WARNING

® Before starting operation with a machine connected, change the settings of the switches and
parameters to match the machine.
Unexpected machine operation, failure, or personal injury may occur if operation is started before
appropriate settings are made.

® Do not radically change the settings of the parameters.
There is a risk of unstable operation, machine damage, or injury.

® Install limit switches or stoppers at the ends of the moving parts of the machine to prevent
unexpected accidents.
There is a risk of machine damage or injury.

® For trial operation, securely mount the Servomotor and disconnect it from the machine.
There is a risk of injury.

® Forcing the motor to stop for overtravel is disabled when the Jog (Fn002), Origin Search
(Fn00B), or Easy FFT (Fn206) utility function is executed. Take necessary precautions.
There is a risk of machine damage or injury.

® When an alarm occurs, the motor will coast to a stop or stop with the dynamic brake according
to a setting in the SERVOPACK. The coasting distance will change with the moment of inertia of
the load. Check the coasting distance during trial operation and implement suitable safety mea-
sures on the machine.

® Do not enter the machine’s range of motion during operation.
There is a risk of injury.

® Do not touch the moving parts of the Servomotor or machine during operation.
There is a risk of injury.

/\ CAUTION

® Design the system to ensure safety even when problems, such as broken signal lines, occur.
For example, the P-OT and N-OT signals are set in the default settings to operate on the safe
side if a signal line breaks. Do not change the polarity of this type of signal.

® When overtravel occurs, the power supply to the motor is turned OFF and the brake is released.
If you use the Servomotor to drive a vertical load, set the Servomotor to enter a zero-clamped
state after the Servomotor stops. Also, install safety devices (such as an external brake or
counterweight) to prevent the moving parts of the machine from falling.

® Always turn OFF the servo before you turn OFF the power supply. If you turn OFF the main cir-

cuit power supply or control power supply during operation before you turn OFF the servo, the

Servomotor will stop as follows:

« If you turn OFF the main circuit power supply during operation without turning OFF the servo, the
Servomotor will stop abruptly with the dynamic brake.

« If you turn OFF the control power supply without turning OFF the servo, the stopping method that is
used by the Servomotor depends on the model of the SERVOPACK. For detalils, refer to the manual
for the SERVOPACK.




NOTICE

® When you adjust the gain during system commissioning, use a measuring instrument to monitor
the torque waveform and speed waveform and confirm that there is no vibration.
If a high gain causes vibration, the Servomotor will be damaged quickly.

® Do not frequently turn the power supply ON and OFF. After you have started actual operation,
allow at least one hour between turning the power supply ON and OFF (as a guideline).
Do not use the product in applications that require the power supply to be turned ON and OFF
frequently.
The elements in the SERVOPACK will deteriorate quickly.

® An alarm or warning may occur if communications are performed with the host controller while
the SigmaWin+ or Digital Operator is operating.
If an alarm or warning occurs, it may interrupt the current process and stop the system.

® After you complete trial operation of the machine and facilities, use the SigmaWin+ to back up
the settings of the SERVOPACK parameters. You can use them to reset the parameters after
SERVOPACK replacement.
If you do not copy backed up parameter settings, normal operation may not be possible after a
faulty SERVOPACK is replaced, possibly resulting in machine or equipment damage.

B Maintenance and Inspection Precautions

A DANGER

® Do not change any wiring while power is being supplied.
There is a risk of electric shock or injury.

® Wiring and inspections must be performed only by qualified engineers.
There is a risk of electric shock or product failure.

/N\ CAUTION

® Wait for six minutes after turning OFF the power supply and then make sure that the CHARGE
indicator is not lit before starting wiring or inspection work. Do not touch the power supply ter-
minals while the CHARGE lamp is lit after turning OFF the power supply because high voltage
may still remain in the SERVOPACK.
There is a risk of electric shock.

® Before you replace a SERVOPACK, back up the settings of the SERVOPACK parameters. Copy
the backed up parameter settings to the new SERVOPACK and confirm that they were copied
correctly.
If you do not copy backed up parameter settings or if the copy operation is not completed normally,
normal operation may not be possible, possibly resulting in machine or equipment damage.

® Discharge all static electricity from your body before you operate any of the buttons or switches
inside the front cover of the SERVOPACK.
There is a risk of equipment damage.
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B Troubleshooting Precautions

A DANGER

® If the safety device (molded-case circuit breaker or fuse) installed in the power supply line oper-
ates, remove the cause before you supply power to the SERVOPACK again. If necessary, repair
or replace the SERVOPACK, check the wiring, and remove the factor that caused the safety
device to operate.
There is a risk of fire, electric shock, or injury.

/\ WARNING

® The product may suddenly start to operate when the power supply is recovered after a momen-
tary power interruption. Design the machine to ensure human safety when operation restarts.
There is a risk of injury.

/\ CAUTION

® When an alarm occurs, remove the cause of the alarm and ensure safety. Then reset the alarm
or turn the power supply OFF and ON again to restart operation.
There is a risk of injury or machine damage.

® If the Servo ON signal is input to the SERVOPACK and an alarm is reset, the Servomotor may
suddenly restart operation. Confirm that the servo is OFF and ensure safety before you reset an
alarm.
There is a risk of injury or machine damage.

® Always insert a magnetic contactor in the line between the main circuit power supply and the
main circuit power supply terminals on the SERVOPACK so that the power supply can be shut
OFF at the main circuit power supply.
If a magnetic contactor is not connected when the SERVOPACK fails, a large current may flow,
possibly resulting in fire.

® If an alarm occurs, shut OFF the main circuit power supply.
There is a risk of fire due to a regenerative resistor overheating as the result of regenerative transis-
tor failure.

® Install a ground fault detector against overloads and short-circuiting or install a molded-case
circuit breaker combined with a ground fault detector.
There is a risk of SERVOPACK failure or fire if a ground fault occurs.

® The holding brake on a Servomotor will not ensure safety if there is the possibility that an exter-
nal force (including gravity) may move the current position and create a hazardous situation
when power is interrupted or an error occurs. If an external force may cause movement, install
an external braking mechanism that ensures safety.

B Disposal Precautions

® When disposing of the product, treat it as ordinary industrial waste. However, local ordinances
and national laws must be observed. Implement all labeling and warnings as a final product as
required.
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General Precautions

® Figures provided in this document are typical examples or conceptual representations. There
may be differences between them and actual wiring, circuits, and products.

® The products shown in illustrations in this document are sometimes shown without covers or

protective guards. Always replace all covers and protective guards before you use the product.

® If you need a new copy of this document because it has been lost or damaged, contact your
nearest Yaskawa representative or one of the offices listed on the back of this document.

® This document is subject to change without notice for product improvements, specifications
changes, and improvements to the manual itself.
We will update the document number of the document and issue revisions when changes are
made.

® Any and all quality guarantees provided by Yaskawa are null and void if the customer modifies

the product in any way. Yaskawa disavows any responsibility for damages or losses that are
caused by modified products.
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@ Details of Warranty

B Warranty Period

The warranty period for a product that was purchased (hereinafter called the “delivered product”) is
one year from the time of delivery to the location specified by the customer or 18 months from the
time of shipment from the Yaskawa factory, whichever is sooner.

B Warranty Scope

Yaskawa shall replace or repair a defective product free of charge if a defect attributable to
Yaskawa occurs during the above warranty period.

This warranty does not cover defects caused by the delivered product reaching the end of its ser-
vice life and replacement of parts that require replacement or that have a limited service life.

This warranty does not cover failures that result from any of the following causes.

» Improper handling, abuse, or use in unsuitable conditions or in environments not described in
product catalogs or manuals, or in any separately agreed-upon specifications

« Causes not attributable to the delivered product itself

» Modifications or repairs not performed by Yaskawa

» Use of the delivered product in a manner in which it was not originally intended

» Causes that were not foreseeable with the scientific and technological understanding at the time
of shipment from Yaskawa

» Events for which Yaskawa is not responsible, such as natural or human-made disasters

€ Limitations of Liability

 Yaskawa shall in no event be responsible for any damage or loss of opportunity to the customer
that arises due to failure of the delivered product.

 Yaskawa shall not be responsible for any programs (including parameter settings) or the results of
program execution of the programs provided by the user or by a third party for use with program-
mable Yaskawa products.

» The information described in product catalogs or manuals is provided for the purpose of the cus-
tomer purchasing the appropriate product for the intended application. The use thereof does not
guarantee that there are no infringements of intellectual property rights or other proprietary rights
of Yaskawa or third parties, nor does it construe a license.

» Yaskawa shall not be responsible for any damage arising from infringements of intellectual prop-
erty rights or other proprietary rights of third parties as a result of using the information described
in catalogs or manuals.



€ Suitability for Use

« Itis the customer’s responsibility to confirm conformity with any standards, codes, or regulations
that apply if the Yaskawa product is used in combination with any other products.
» The customer must confirm that the Yaskawa product is suitable for the systems, machines, and
equipment used by the customer.
« Consult with Yaskawa to determine whether use in the following applications is acceptable. If use
in the application is acceptable, use the product with extra allowance in ratings and specifica-
tions, and provide safety measures to minimize hazards in the event of failure.
« Outdoor use, use involving potential chemical contamination or electrical interference, or use
in conditions or environments not described in product catalogs or manuals
* Nuclear energy control systems, combustion systems, railroad systems, aviation systems,
vehicle systems, medical equipment, amusement machines, and installations subject to sep-
arate industry or government regulations
« Systems, machines, and equipment that may present a risk to life or property
» Systems that require a high degree of reliability, such as systems that supply gas, water, or
electricity, or systems that operate continuously 24 hours a day
« Other systems that require a similar high degree of safety
Never use the product for an application involving serious risk to life or property without first
ensuring that the system is designed to secure the required level of safety with risk warnings and
redundancy, and that the Yaskawa product is properly rated and installed.
The circuit examples and other application examples described in product catalogs and manuals
are for reference. Check the functionality and safety of the actual devices and equipment to be
used before using the product.
» Read and understand all use prohibitions and precautions, and operate the Yaskawa product
correctly to prevent accidental harm to third parties.

® Specifications Change

The names, specifications, appearance, and accessories of products in product catalogs and
manuals may be changed at any time based on improvements and other reasons. The next edi-
tions of the revised catalogs or manuals will be published with updated code numbers. Consult

with your Yaskawa representative to confirm the actual specifications before purchasing a product.
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Compliance with UL Standards, EU Directives, and Other Safety Standards

Certification marks for the standards for which the product has been certified by certification bodies
are shown on nameplate. Products that do not have the marks are not certified for the standards.

XXii

€ North American Safety Standards (UL)

® 0
L

I\ us

Product Model UL Standards (UL File No.)
SGD7S-R70A to -200A
SERVOPACKSs SGD7S-330A to -780A™! | UL 61800-5-1
« SGM7A-A5 to -10™
Rotary « SGM7A-15 to -30
*2
Servomotors * SGM7J UL 1004-1
" SGM7P UL 1004-6
« SGM7G
Direct Drive SGMCV
Servomotors™
« SGLGW
Linear « SGLFW UL 1004
Servomotors o SGLFW2* (E165827)
« SGLTW

*1. Certification is scheduled for September 2014.

*2. Certification is scheduled for June 2014.
*3, Certification is scheduled for July 2014.
*4, Certification is scheduled for April 2015.

€ European Directives

C€

Product Model European Directive Harmonized Standards
Machinery Directive . .
5006/42/EC EN ISO13849-1: 2008/AC: 2009
EN 55011 group 1, class A
SGD7S-R70A to -200A EMC Directive EN 61000-6-2
SERVOPACKs SGD7S-330A to -780A™ 2004/108/EC EN 61000-6-4
EN 61800-3
Low Voltage Directive EN 50178
2006/95/EC EN 61800-5-1
. SGM7J EMC Directive EN 55011 group 1, class A
EN 61000-6-2
Rotary « SGM7A 2004/108/EC EN 61800-3
Servomotors + SGM7P —
« SGM7G Low Voltage Directive EN 60034-1
2006/95/EC EN 60034-5
* SGMCS- o EN 55011 group 1, class A
OoB, OOC, gg"oi /'3'598‘;2‘69 EN 61000-6-2
Direct Drive OoD, OOE EN 61800-3*2
Servomotors (Small-Capacity, Coreless —
Servomotors) Low Voltage Directive EN 60034-1
« SGMCV 2006/95/EC EN 60034-5

Continued on next page.



Continued from previous page.

Product Model European Directive Harmonized Standards
* SGLG EMC Directive EN 55011 group 1, class A
. « SGLF EN 61000-6-2

Linear 2004/108/EC
« SGLFW2™ EN 61000-6-4

Servomotors - -
* SGLT Low Voltage Directive EN 60034-1
+ SGLC 2006/95/EC

*1. Certification is scheduled for September 2014.

*2. Only the SGMCYV is certified.

*3, Certification is scheduled for April 2015.

Note: We declared the CE Marking based on the harmonized standards in the above table.

€ Safety Standards

Product Model Safety Standards Standards
. EN 1ISO13849-1: 2008/AC: 2009
Safety of Machinery IEC 60204-1
IEC 61508 series
SERVOPACKs SGD7S Functional Safety IEC 62061
IEC 61800-5-2
EMC IEC 61326-3-1
€ Safety Parameters
Iltem Standards Performance Level
Safety Integrity Level IEC 61508 SILS
y integrity IEC 62061 SILCL3
" , IEC 61508 PFH = 4.04x107°[1/h]
Probability of Dangerous Failure per Hour IEC 62061 (4.04% of SIL3)

Performance Level

EN ISO 13849-1

PLe (Category 3)

Mean Time to Dangerous Failure of Each Channel | EN ISO 13849-1

MTTFd: High

Average Diagnostic Coverage

EN 1ISO 13849-1

DCavg: Medium

Stop Category IEC 60204-1 Stop category 0
Safety Function IEC 61800-5-2 STO

Mission Time IEC 61508 10 years
Hardware Fault Tolerance IEC 61508 HFT =1
Subsystem IEC 61508 B
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1.1 The X-7 Series

ﬂ The -7 Series

The X-7-series SERVOPACKS are designed for applications that require frequent high-speed
and high-precision positioning. The SERVOPACK will make the most of machine performance
in the shortest time possible, thus contributing to improving productivity.

The Z-7-series SERVOPACKS include X£-7S SERVOPACKS for single-axis control and X-7W
SERVOPACKS for two-axis control.



1.2 Interpreting the Nameplate

Interpreting the Nameplate

The following basic information is provided on the nameplate.

e

SERVOPACK model —

BTO information

Order number .
Serial number —

/KWD\\\\»mm//f;§;}§\\v1m(giifzgﬁ\whﬂ(///,k\\\\\

Mect ground wire inal marked wit Symbol,

@ Comnectez le fil de ierre a la borne reperee par ce symbole

SERVOPACK MODEL SGD'7S-1R6AZ20A001 IP20
yary | 1PE/3PH - 200-2407 50/60H:

INPUT IPH:2. 4A 3PH: 1. 3A i?gROWDIm
CONT. | 1PH_700-240V 50/6082 0. I o s
IR0 0-2407 0-500Hs -Gto55t

OUTEUT] 1, 54 200w

ok ORROR Ok KRRk K Kk Ok K Kok Kok Ok
BTO/Nsksksksk ko k ok k kok ok
kKRR oKk KOk KOk ko
HHAOR Rk KOk KOk KKk Kok
kKRR KR KOk KOk ok ok
O/ Nk %K KOk kK %k % X
SN fokokkok ok ok ok ok ok % % % %

Ce
AN AR 1 AT ©

YASKAWA ELECTRIC CORPORATION
7-1 Kurosakishiroishi, Yahatanishi-ku,

Kitakyusyuw 806-0004 Japan MADE IN JAPAN

7

~— Degree of protection

~— Surrounding air temperature
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1.3 Part Names

Part Names

With Front Cover Open
Main circuit % @ (grési\c/jgg/&cm | @Xg@w |
terminals @ OQ ] S — H— @
Ny g ® @ I il
’\>n OQ ® :gﬂ = T ‘:ﬂi—gi %)
SNo o_Ir = sl ydn 2
3 OQ ® T L 0
g OQ LARgr 8 = L@
<:D Q @ @ —m | | ea» O
q| I%EAE O] [T
B of
e of
RRIoL
Qs
Motor
terminals
No. Name Description Reference
® | Front Cover - -
@ | Input Voltage - -
® | Nameplate Indicates the SERVOPACK model and ratings. page 1-3
@ | Model The model of the SERVOPACK. page 1-6
® | QR Code The QR code that is used by the MechatroCloud service. -
Lit while the main circuit power is being supplied.
Note: Even if you turn OFF the main circuit power supply, this
® | CHARGE indicator will be lit as long as the internal capacitor remains _
charged. Do not touch the main circuit or motor terminals
while this indicator is lit. Doing so may result in electric
shock.
@ | Main Circuit Terminals The terminals depend on the main circuit power supply age 4-11
input specifications of the SERVOPACK. Pag
Servomotor Terminals (U, V, | The connection terminals for the Servomotor Main Circuit B
and W) Cable (power line). page 4-23
. The ground terminals to prevent electric shock. Always _
® | Ground Terminal (@) connect this terminal.
MECHATROLINK-III Com-
munications Connector Connects to MECHATROLINK-III-compatible devices. page 4-39
(CNBA and CN6B)
® Serial Communications Con- | Connects to the Digital Operator (a peripheral device) or a age 4-40
nector (CN3) computer (RS-422). Pag
@ | Computer Connector (CN7) | A USB connector to connect a computer. page 4-40
® E:I:et):)yr Option Module Con- Connects to a Safety Option Module. -
I/O Signal Connector (CN1) | Connects to sequence I/O signals. page 4-30
Feedback Option Module , B
® Connector Connects to a Feedback Option Module.
Safety Connector (CN8) Connects to a safety function device. page 4-37
» Rotary Servomotor: Connects to the encoder in the Ser-
vomotor.
@ | Encoder Gonnector (CN2) « Linear Servomotor: Connects to a Serial Converter Unit | P39¢ 4-23
or linear encoder.
Serial Number - -
DIP Switch (S3) Used to set MECHATROLINK-III communications. 206 5-11
@ | Rotary Switches (S1 and S2) | Used to set the MECHATROLINK station address. pag
@ | PWR Lights when the control power is being supplied. -
@ |CoN Lights when the SERVOPACK normally receives a CON- _
NECT command.




1.3 Part Names

No. Name Description Reference

@ |L1,L2 Lights during MECHATROLINK communications. -

@ Analog Monitor Connector You can use a special cable (peripheral device) to monitor page 4-40
(CNb5) the motor speed, torque reference, or other values.

® | Panel Display Displays the servo status with a seven-segment display. -

Basic Information on SERVOPACKSs

1-5



1-6

1.4 Model Designations

1.4.1 Interpreting SERVOPACK Model Numbers

m Model Designations

1.4.1

Interpreting SERVOPACK Model Numbers

SGD7S - R7/O A 20 A 001

1st+2nd+3rd 5th+6th 8th+9th+10th
digits digits digits

3-7-Series
278
SERVOPACKSs

N Maximum Applicable . s, Hardware Options
1st+2nd-3rd dligits yMee Capacity QUgelelly \oltage 8th+9th+10th digits Specification

ificati ificati o Applicable
Voltage S%j*el ~ OS5pi§ljlcat|on Cc;de — CSpemflcatlon Code Specification ll?/lpodels
RIO*L | 04 KW None | Without options All models
1R6*1 | 0.2 kW Interface™2 Rack-mounted ?ﬁ%ﬁ;\m‘\
2re™l | 04 kW Code Specfication O ctventioeg | SGD75-470A
3R8 0.5 kW to -780A
2T 075 kW o0 | MEGHATROLINK-II 002 TVarraned Al models
communications reference arnishe
Thes- | 7RG 1.0 kW
F;%%S\e//_\ 128 ;Z tx Design Revision Order
200 3.0 kW A
330 5.0 kW
470 6.0 kW
550 7.5 kW
590 11 kW
780 15 kW

*1. You can use these models with either a single-phase or three-phase input.
*2. The same SERVOPACKSs are used for both Rotary Servomotors and Linear Servomotors.

14.2

Interpreting Servomotor Model Numbers

This section outlines the model numbers of X-7-series Servomotors. Refer to the relevant man-
ual in the following list for details.

(1] =-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)

(1] =-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)

(1] =-7-Series Direct Drive Servomotor Product Manual (Manual No.: SIEP S800001 38)

Rotary Servomotors

sGMvO - 01 A F A 2 1
OO0 6
2—7 Series Servomotors Rated Output Design Revision Order

Code Specification i
KiieRelleli§ Power Supply Voltage - L
SGM7J Medium inertia, high speed - SgRellel9 Shaft End Specification

SGM7A | Low inertia, high speed Code Specification * Straight
SGM7P | Medium inertia, flat A | 200 VAC * With key and tap
SGM7G Medium inertia, low speed, * With two flat seats
high torque I ; ot
Gulelelly§ Serial Encoder Specification GOEED Option Specification
Code Specification * With 24-V holding brake
7 | 24-bit multiturn absolute encoder * With oil seal
F 24-bit incremental encoder




1.4 Model Designations

1.4.2 Interpreting Servomotor Model Numbers

Direct Drive Servomotors

sGMCcO - 02 B 3 C 1 f
GOo0000

>-7 Series Servomotors IERZpeRelleIEy) Rated Torque Slulelelly Design Revision Order

Code Specification

SGMES Small capacity, coreless Riekellell) Servomotor Outer Diameter QUkelell9 Flange Specification
Medium capacity, with core - ) . . i
pactty Gulelel§ Scrial Encoder Specification . gzg:g 32&2 ig lr?:nd_ggg side
SGMCV Small capacity, with core Code Soecificati

pecification - ) P

7th elle]l§ Option Specification
3 20-bit single-turn absolute
encoder  High mechanical precision

D | 20-bit incremental encoder

E 22-bit single-turn absolute
encoder

22-bit multiturn absolute
encoder

Linear Servomotors

SGL O 0O - 30 A050 CP 0O
GECTTEED

; : m  Voving Coil/ PRI 3 Sensor
%7 Series Servomotors e Il Magnetic Way e 14647 Specification
+
" Code Specification Code Specification
Servomotor Type W Blank | Without polarity sensor
Moving Coil c . .
Code Specification W2 Without polarity sensor
SGLG Coreless models M Magnetic Way With polarity sensor

SGLF Models with F-type iron core

*2
SGLT Models with T-type iron core 5th digtt for Moving Coll \F/’OWGI’ Supply

H
P | With polarity sensor
s With polarity sensor

oltage
SGLC Cylinder models 5 o and thermal protector
ode Specification T Without polarity sensor,
A 200 VAC with thermal protector

*1. Specifications other than those given above depend on the Servomotor type.
*2. For an SGLC Servomotor, this is the fifth digit in the set model number.
*3. For an SGLC Servomotor, this is the tenth digit in the set model number.

Basic Information on SERVOPACKSs
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1.5 Combinations of SERVOPACKSs and Servomotors
1.5.1 Combinations of Rotary Servomotors and SERVOPACKSs

m Combinations of SERVOPACKSs and Servomotors

151 Combinations of Rotary Servomotors and SERVOPACKSs

SERVOPACK Model
Rotary Servomotor Model Capacit
d Y SGD7S-
SGM7J-A5A 50 W R70A
SGM7J-01A 100 W R90A
&GBAN '\flOd?lS SGM7J-C2A 150 W 1 RBA
edium Inertia,
Small Capacity). | SGM7J-02A 200 W
3,000 min"" SGM7J-04A 400 W 2R8A
SGM7J-06A 600 W
5R5A
SGM7J-08A 750 W
SGM7A-A5A 50 W R70A
SGM7A-01A 100 W R9O0A
SGM7A-C2A 150 W
1R6A
SGM7A-02A 200 W
SGM7A-04A 400 W 2R8A
SGM7A-06A 600 W 5REA
(LSG'\/lWAtMOgelS ! SGM7A-08A 750 W
ow Inertia, Sma
Capacity), SGM7A-10A 1.0 KW 120A
3,000 min""’ SGM7A-15A 1.5 kW
SGM7A-20A 2.0 kW 180A
SGM7A-25A 2.5 kW
200A
SGM7A-30A 3.0 kW
SGM7A-40A 4.0 kW
330A
SGM7A-50A 5.0 kW
SGM7A-70A 7.0 kW 550A
SGM7P-01A 100 W RO0A
SMG'\C/j'?P '\l/lodgls SGM7P-02A 200 W SRSA
Medim nerte: [ sGM7p-0aa 400 W
3,000 min’ SGM7P-08A 750 W 5R5A
SGM7P-15A 1.5 KW 120A
SGM7G-03A 300 W
3R8A
SGM7G-05A 450 W
SGM7G-09A 850 W 7R6A
SGM7G-13A 1.3 KW 120A
SGM7G Models SGM7G-20A 1.8 kW 180A
(Medium Inertia, 2.4 kW 200A
Medium Capacity), SGM7G-30A* 2.9 KW
in1 330A
1,500 min SGM7G-44A 4.4 KW
SGM7G-55A 5.5 kW 470A
SGM7G-75A 7.5 kKW 550A
SGM7G-1AA 11 kW 590A
SGM7G-1EA 15 kW 780A

* The capacity depends on the SERVOPACK that is used with the Servomotor.
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1.5 Combinations of SERVOPACKSs and Servomotors

1.5.2 Combinations of Direct Drive Servomotors and SERVOPACKs

152 Combinations of Direct Drive Servomotors and
SERVOPACKS
Rated Torque Instantaneous SERVOPACK Model
Direct Drive Servomotor Model a Maximum Torque
[N-m] ; SGD7S-
[N-m]
SGMCS-02B 2 6
SGMCS-05B 5 15
SGMCS-07B 7 21
SGMCS-04C 4 12
Small Capacity, | SGMCS-10C 10 30 2R8A
Coreless SGMCS-14C 14 42
(SGMCS) SGMCS-08D 8 24
SGMCS-17D 17 51
SGMCS-25D 25 75
SGMCS-16E 16 48
5R5A
SGMCS-35E 35 105
SGMCS-45M 45 135 7R6A
SGMCS-80M 80 240 120A
Medium Capacity, [ sGMCS-80N 80 240
With Core
(SGMCS) SGMCS-1AM 110 330 180A
SGMCS-1EN 150 450 SOOA
SGMCS-2ZN 200 600
SGMCV-04B 4 12
2R8A
SGMCV-10B 10 30
Small Capacity,  [sGMCV-14B 14 42 5R5A
With Core
(SGMCV) SGMCV-08C 8 24 2R8A
SGMCV-17C 17 51 5R5A
SGMCV-25C 25 75 7R6A
153 Combinations of Linear Servomotors and SERVOPACKSs

. Rated Torque Ins.tantaneous SERVOPACK Model
Linear Servomotor Model IN] MaX|mL[|’r\rl1] Torque SGD7S-
SGLGW-30A050C 12.5 40 R70A
SGLGW-30A080C 25 80 RIOA
SGLGW-40A140C 47 140
SGLG SGLGW-40A253C 93 280 1R6A
(Coreless Models), SGLGW-40A365C 140 420 2R8A
Used with Stan- | SGLGW-60A140C 70 220 1R6A
dard-Force Mag- [ 5G| Gw-60A253C 140 440 2R8A
netic Way
SGLGW-60A365C 210 660 5R5A
SGLGW-90A200C 325 1300 120A
SGLGW-90A370C 550 2200 180A
SGLGW-90A535C 750 3000 200A

Basic Information on SERVOPACKSs
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1.5 Combinations of SERVOPACKSs and Servomotors

1.5.3 Combinations of Linear Servomotors and SERVOPACKSs

Instantaneous SERVOPACK Model
Linear Servomotor Model AL IS Maximum Torque
IN] IN] SGD7S-
SGLGW-40A140C 57 230 1R6A
SGLG SGLGW-40A253C 114 460 2R8A
(Coreless Models), [ 5G| Gw-40A365C 171 690 3R8A
Poreb Mbgnelo | SGLGW-60A140C 85 360 1R6A
Way SGLGW-60A253C 170 720 3R8A
SGLGW-B0A365C 255 1080 7R6A
SGLFW-20A090A 25 86
SGLFW-20A120A 40 125 1R6A
SGLFW-35A120A 80 220
SGLFW-35A230A 160 440 3R8A
SGLFW-50A2008 280 600 5R5A
SGLFW-50A380B 560 1200 120A
SGLFW-1ZA200B
SGLFW-1ZA380B 1120 2400 200A
(I\/IodelsSvailfrf ype SGLFW2-30A070A 45 135 REA
Iron Cores) SGLFW2-30A120A 90 270
180 540 3R8A
SGLFW2-30A230A% 5 00 SR
SGLFW2-45A200A 280 840 5R5A
1680 180A
SGLFW2-45A380A% 560
1500
120A
SGLFW2-90A200A 560 1680
SGLFW2-90A380A 1120 3360 SOOA
SGLFW2-1DA380A 1680 5040
SGLTW-20A170A 130 380 3R8A
SGLTW-20A320A 250 760 7R6A
SGLTW-20A460A 380 1140 120A
SGLTW-35A170A 220 660 SroA
SGLTW-35A170H 300 600
SGLTW-35A320A 440 1320
SGLT SGLTW-35A320H 600 1200 1204
(Models with T-type
iron Cores) SGLTW-35A460A 670 2000 s0n
SGLTW-40A400B 670 2600
SGLTW-40A600B 1000 4000 330A
SGLTW-50A170H 450 900 5R5A
SGLTW-50A320H 900 1800 120A
SGLTW-80A400B 1300 5000 330A
SGLTW-80A600B 2000 7500 550A
SGLC-D16A085A 17 60
R70A
SGLC-D16A115A 25 90
SGLC-D16A145A 34 120 R90A
SGLC-D20A100A 30 150 1REA
SGLC-D20A135A 45 225
SGLC SGLC-D20A170A 60 300 2R8A
(Cylinder Models) | SGLC-D25A125A 70 280 1R6A
SGLC-D25A170A 105 420 2R8A
SGLC-D25A215A 140 560 5R5A
SGLC-D32A165A 90 420 2R8A
SGLC-D32A225A 135 630
SGLC-D32A285A 180 840 SROA

* The force depends on the SERVOPACK that is used with the Servomotor.



1.6 Functions

Functions

This section lists the functions provided by SERVOPACKSs. Refer to the reference pages for

details on the functions.
» Functions Related to the Machine

Function Reference
gr?évgroigrglpl(y:i:gﬁte Settings for the Main Circuit page 5-12
Automatic Detection of Connected Motor page 5-14
Motor Direction Setting page 5-15
Linear Encoder Pitch Setting page 5-16
Writing Linear Servomotor Parameters page 5-17
Selecting the Phase Sequence for a Linear Ser-
vomotor page 5-21
Polarity Sensor Setting page 5-23
Polarity Detection page 5-24
Overtravel Function and Settings page 5-27
Holding Brake page 5-32
m;)i%rSStopplng Methods for Servo OFF and page 5-37
Resetting the Absolute Encoder page 5-46
Setting the Origin of the Absolute Encoder page 5-49
Setting the Regenerative Resistor Capacity page 5-52
Operation for Momentary Power Interruptions page 6-15
SEMI F47 Function page 6-16
Setting the Motor Maximum Speed page 6-18
Software Limits and Settings page 6-26
Multiturn Limit Setting page 6-37
Adjustment of Motor Current Detection Signal
Offset page 6-54
Forcing the Motor to Stop page 6-58
Speed Ripple Compensation page 8-61
Current Control Mode Selection page 8-73
Current Gain Level Setting page 8-73
Speed Detection Method Selection page 8-74
Fully-Closed Loop Control page 10-1
Safety Functions page 11-1
External Latches -

« Functions Related to the Host Controller

Function Reference
Electronic Gear Settings page 5-42
I/O Signal Allocations page 6-4
Servo Alarm (ALM) Signal page 6-7
Warning Output (/WARN) Signal page 6-7
Rotation Detection (/TGON) Signal page 6-8
/S-RDY (Servo Ready) Signal page 6-9
Speed Coincidence Detection (/V-CMP) Signal page 6-10
Positioning Completion (/COIN) Signal page 6-11
Near (/NEAR) Signal page 6-12
Speed Limit during Torque Control page 6-13
Speed Limit Detection (/VLT) Signal page 6-13

Basic Information on SERVOPACKSs



1.6 Functions

Function Reference
Encoder Divided Pulse Output page 6-19
Selecting Torque Limits page 6-27
Vibration Detection Level Initialization page 6-50
Alarm Reset page 12-40
Replacing the Battery page 12-3
Setting the Position Deviation Overflow Alarm
Level page 8-8
« Functions to Achieve Optimum Motions
Function Reference
Tuning-less Function page 8-11
Automatic Adjustment without a Host Reference | page 8-23
Automatic Adjustment with a Host Reference page 8-34
Custom Adjustment page 8-42
Anti-Resonance Control Adjustment page 8-51
Vibration Suppression page 8-56
Gain Selection page 8-67
Friction Compensation page 8-71
Backlash Compensation page 8-74
Model Following Control page 8-88
Compatible Adjustment Functions page 8-91
Mechanical Analysis page 8-95
Easy FFT page 8-96
« Functions for Trial Operation during Setup
Function Reference
Software Reset page 6-46
Trial Operation of Servomotor without a Load page 7-7
Program Jogging page 7-14
Origin Search page 7-19
Test without a Motor page 7-21
Monitoring Machine Operation Status and Signal
Waveforms page 9-6
- Functions for Inspection and Maintenance
Function Reference
Write Prohibition Setting for Parameters page 5-6
Initializing Parameter Settings page 5-8
Automatic Detection of Connected Motor page 5-14
Monitoring Product Information page 9-2
Monitoring Product Life page 9-2
Alarm History Display page 12-41
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This chapter provides information required to select
SERVOPACKS, such as specifications, block diagrams,
dimensional drawings, and connection examples.
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2.1 Ratings a

nd Specifications

2.1.1 Ratings

Ratings and Specifications

This section gives the ratings and specifications of SERVOPACKS.

2.1.1

Ratings
Three-Phase, 200 VAC
Model SGD7S- R70A | R90A | 1R6A | 2R8A | 3R8A | 5R5A | 7TR6A | 120A | 180A | 200A | 330A
Maximum Applicable
Motor Capacity [kW] 0.05 | 0.1 0.2 0.4 0.5 | 0.75 1.0 1.5 2.0 3.0 5.0
Continuous Output Cur- | 5 g5 | 91 | 16 | 2.8 | 388 | 55 | 7.6 | 11.6 | 185 | 19.6 | 32.9
rent [Arms]
Instantaneous Maximum
Output Current [Arms] 2.1 3.2 5.9 9.3 11 16.9 17 28 42 56 84
Mai Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
ain
Circuit | INPUt Gurrent 04 | 08 | 1.3 | 25 | 30 | 41 | 57 | 73 | 10 | 15 | 25
[Arms]
Control Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Power Supply Capacity 02 | 03 |05 |10 |13 |16 | 23 |32 | 40 | 59 | 75
[KVA]
Main CircuitPower | 5 4 | 73 | 135 | 24.0 | 20.1 | 43.8 | 53.6 | 65.8 |111.9|113.8|263.7
Loss [W] ‘ : ‘ ‘ ‘ : ‘ ‘ ‘ ) )
Control Gircuit 17 |17 |17 | 17 |17 a7 | 17 | 22 | 22 | 22 | 27
Power Loss [W]
Power —
Loss" Built-in Regenera-
tive Resistor - - - - 8 8 8 10 16 16 36
Power Loss [W]
[T\/?/t]a' Powerloss | 55 4 | 043 | 30.5 | 41.0 | 45.1 | 68.8 | 78.6 | 97.8 |149.9 |151.8 |326.7
Built-In | Resis-
Regen- | tance [Q] — - - — 40 40 40 20 12 12 8
Regen | orative ,
era- | Resis- | Capacity | _ - - - 40 | 40 | 40 | 60 | 60 | 60 | 180
tive tor (W]
Resis- —
tor Minimum Allow-
able External 40 40 40 40 40 40 40 20 12 12 8
Resistance [Q]
Overvoltage Category Il
* This is the net value at the rated load.
Model SGD7S- 470A 550A 590A 780A
Maximum Applicable Motor Capacity [kW)] 6.0 7.5 11 15
Continuous Output Current [Arms] 46.9 54.7 58.6 78.0
Instantaneous Maximum Output Current [Arms] 110 130 140 170

Main Power Supply

200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

Circuit

Input Current [Arms]”!

29

37

54

73

Control Power Supply

200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

Power Supply Capacity [KVA]"! 10.7 14.6 21.7 29.6
Main Circuit Power Loss [W] 279.4 357.8 431.7 599.0
Control Circuit Power Loss [W] 33 33 48 48

Power Loss™ | External Regenerative Resistor . . * .
Power Loss [W] 180 350 350 350
Total Power Loss [W] 312.4 390.8 479.7 647.0

Continued on next page.



2.1 Ratings and Specifications

2.1.1 Ratings

Continued from previous page.

Model SGD7S- 470A 550A 590A 780A
External Resistance [Q] 6.25" 3.13% 3.13" 3.13"
, Regenerative ) . - N -
Eegeneraﬂve Resistor Capacity [W] 880™ 1760" 1760 1760™
ist
esistor Minimum Allowable External . o o o
Resistance [Q] ' ' ’ '
Overvoltage Category I
*1. This is the net value at the rated load.
*2. This value is for the optional JUSP-RAO4-E Regenerative Resistor Unit.
*3. This value is for the optional JUSP-RAO5-E Regenerative Resistor Unit.
Single-Phase, 200 VAC
Model SGD7S- R70A R90A 1R6A 2R8A 5R5A
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4 0.75
Continuous Output Current [Arms] 0.66 0.91 1.6 2.8 5.5
Instantaneous Maximum Output Current [Arms] 2.1 3.2 5.9 9.3 16.9

Power Supply

200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

Main Circuit

Input Current [Arms]”

0.8 1.6 2.4 5.0 8.7

Control Power Supply

200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

Power Supply Capacity [kKVA]* 0.2 0.3 0.6 1.2 1.9
Main Circuit Power Loss [W] 5.1 7.3 13.5 24.0 43.8
Control Circuit Power Loss [W] 17 17 17 17 17
Power Loss” Built-in Regenerative Resistor B B B B 8
Power Loss [W]
Total Power Loss [W] 22.1 24.3 30.5 41.0 68.8
Built-In Regen- | Resistance [Q] - - - - 40
Regenerative | erative Resistor | Capacity [W] - - - - 40
Resistor Minimum Allowable External
Resistance [Q] 40 40 40 40 40
Overvoltage Category Il
* This is the net value at the rated load.
Model SGD7S- R70A | R90A | 1R6A | 2R8A | 3R8A | 5R5A | 7TR6A | 120A
Maximum Applicable Motor Capacity [kW] 0.05 | 0.1 0.2 0.4 0.5 | 0.75 1.0 1.5
Continuous Output Current [Arms] 0.66 | 0.91 1.6 2.8 3.8 5.5 7.6 11.6
Instantaneous Maximum Output Current 51 30 5.9 9.3 110 | 169 | 17.0 | 28.0
[Arms]
o Power Supply 270 VDC to 324 VDC, -15% to +10%
Main Circuit "
Input Current [Arms] 05 | 10 | 15 | 30 | 38 | 49 | 69 | 11

Control Power Supply

270 VDC to 324 VDC, -15% to +10%

Power Supply Capacity [KVA]* 0.2 0.3 0.6 1 1.4 1.6 2.3 3.2
Main Circuit Power Loss [W] | 4.6 6.3 | 11.7 | 20.2 | 16.9 | 37.9 | 46.0 | 53.2

Power Loss” Control Circuit Power Loss [W] 17 17 17 17 17 17 17 22
Total Power Loss [W] 21.6 | 23.3 | 28.7 | 37.2 | 33.9 | 54.9 | 63.0 | 75.2

Overvoltage Category

* This is the net value at the rated load.

Selecting a SERVOPACK
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2.1 Ratings and Specifications

2.1.2 SERVOPACK Overload Protection Characteristics

Model SGD7S- 180A | 200A | 330A | 470A | 550A | 590A | 780A
Maximum Applicable Motor Capacity [kW] 2.0 3.0 5.0 6.0 7.5 11.0 15.0
Continuous Output Current [Arms] 18.5 19.6 32.9 46.9 54.7 58.6 78.0
I[/r;\sr,?gltaneous Maximum Output Current 420 56.0 84.0 110 130 140 170
o Power Supply 270 VDC to 324 VDG, -15% to +10%
Main Circuit

Input Current [Arms]”

14\20\34\36\48\68\92

Control Power Supply

270 VDC to 324 VDG, -15% to +10%

Power Supply Capacity [KVA]* 4.0 5.9 7.5 10.7 14.6 21.7 29.6
Main Circuit Power Loss [W] 95.8 87.6 | 163.7 | 208.4 | 261.2 | 246.6 | 346.5

Power Loss” Control Circuit Power Loss [W] 22 22 27 33 33 48 48
Total Power Loss [W] 117.8 | 109.6 | 190.7 | 236.4 | 294.2 | 294.6 | 394.5

Overvoltage Category

* This is the net value at the rated load.

2.1.2

SERVOPACK Overload Protection Characteristics

The overload detection level is set for hot start conditions with a SERVOPACK surrounding air tem-
perature of 55°C.
An overload alarm (A.710 or A.720) will occur if overload operation that exceeds the overload pro-
tection characteristics shown in the following diagram (i.e., operation on the right side of the appli-
cable line) is performed.
The actual overload detection level will be the detection level of the connected SERVOPACK or Ser-
vomotor that has the lower overload protection characteristics.

In most cases, that will be the overload protection characteristics of the Servomotor.

Detection time (s)

10000

1000

100

10

1

SERVOPACK Model:
A SGD7S-3R8, -5R5, -7R6,
N -120, -180, -200, -330, 3
\\ -470, -550, -590, or -780 ]
‘\\\ ‘\\\
N\
E SERVOPACK Model:
F'SGD7S-R70, -R90,
| -1R6, or -2R8
100 200 230

(Continuous output current)

SERVOPACK output current
(continuous output current ratio) (%)

Instantaneous maximum output current
Continuous output current

x 100%

(Instantaneous maximum output current)

Note: The above overload protection characteristics do not mean that you can perform continuous duty operation

with an output of 100% or higher.
For a Yaskawa-specified combination of SERVOPACK and Servomotor, maintain the effective torque within
the continuous duty zone of the torque-motor speed characteristic of the Servomotor.



2.1 Ratings and Specifications

2.1.3 Specifications

213 Specifications

Iltem Specification
Drive Method IGBT-based PWM control, sine wave current drive
With Rotary Serial encoder: ggckéi(tjsegr 24 bits (incremental encoder/absolute
Servomotor 22 bits (absolute encoder)
Feedback » Absolute linear encoder (The signal resolution depends on the abso-
With Linear lute linear encoder.)
Servomotor « Incremental linear encoder (The signal resolution depends on the
incremental linear encoder or Serial Converter Unit.)
-5°C to 55°C
Surrounding Air Tem- | (With derating, usage is possible between 55°C and 60°C.)
perature Refer to the following section for derating specifications.
IZ 3.6 Derating Specifications on page 3-7
Storage Temperature | -20°C to 85°C
Surrounding Air o . - . . .
Humidity 95% relative humidity max. (with no freezing or condensation)
Storage Humidity 95% relative humidity max. (with no freezing or condensation)
Vibration Resistance | 4.9 m/s?
Shock Resistance 19.6 m/s?
Environ- Degree SERVOPACK Model: SGD7S-
mental Degree of Protection IP20 R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A, 7R6A, 120A
Conditions IP10 180A, 200A, 330A, 470A, 550A, 590A, 780A
2
Pollution D » Must be no corrosive or flammable gases.
ollution Legree « Must be no exposure to water, oil, or chemicals.
» Must be no dust, salts, or iron dust.
1,000 m or less. (With derating, usage is possible between 1,000 m
Altitude and 2,000 m.)
Refer to the following section for derating specifications.
IZ 3.6 Derating Specifications on page 3-7
Do not use the SERVOPACK in the following locations: Locations sub-
Others ject to static electricity noise, strong electromagnetic/magnetic fields, or
radioactivity

Applicable Standards

Refer to the following section for details.

I Compliance with UL Standards, EU Directives, and Other Safety Stan-
dards on page xxii

Mounting

Mounting SERVOPACK Model: SGD7S-
Base-mounted All Models

R70A, RO0A, 1R6A, 2R8A, 3R8A, 5R5A,
7R6A, 120A, 180A, 200A, 330A

Duct-ventilated 470A, 550A, 590A, 780A

Rack-mounted

Speed Control Range

1:5000 (At the rated torque, the lower limit of the speed control range
must not cause the Servomotor to stop.)

Coefficient of Speed

Perfor- Fluctuation™
mance

+0.01% of rated speed max. (for a load fluctuation of 0% to 100%)

0% of rated speed max. (for a load fluctuation of £10%)

+0.1% of rated speed max. (for a temperature fluctuation of 25°C
+25°C)

Torque Control Preci-
sion (Repeatability)

+1%

Soft Start Time
Setting

0 s to 10 s (Can be set separately for acceleration and deceleration.)

Continued on next page.
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2.1 Ratings and Specifications

2.1.3 Specifications

Continued from previous page.

Iltem

Specification

Encoder Divided
Pulse Output

Phase A, phase B, phase C: Line-driver output
Number of divided output pulses: Any setting is allowed.

Linear Servomotor
Overheat Protection

Number of input points: 1
Input voltage range: 0 Vto +5 V

Allowable voltage range: 24 VDC £20%
Number of input points: 7

Input method: Sink inputs or source inputs

Input Signals

» /DEC (Origin Return Deceleration Switch) signal

» /EXT1 to /EXT3 (External Latch Input 1 to 3) signals

« P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) sig-
nals

« /P-CL (Forward External Torque Limit) and /N-CL (Reverse External
Torque Limit) signals

» /P-DET (Polarity Detection) signal

A signal can be allocated and the positive and negative logic can be

changed.

Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 1
Output signal: ALM (Servo Alarm) signal

Signal Input
Input
Sequence | Signals
Input That Can
Signals Be Allo-
cated
I/O Signals
Fixed
Output
Sequence

Output Output
Signals Signals

Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 3
(A photocoupler output (isolated) is used.)

Output Signals

» /COIN (Positioning Completion) signal

» /NV-CMP (Speed Coincidence Detection) signal
» /TGON (Rotation Detection) signal

That Can | « /S-RDY (Servo Ready) signall
Be Allo- | « /CLT (Torque Limit Detection) signal
cated + /VLT (Speed Limit Detection) signal
« /BK (Brake) signal
« /WARN (Warning) signal
» /NEAR (Near) signal
A signal can be allocated and the positive and negative logic can be
changed.
Inter- Digital Operator (JUSP-OP05A-1-E) and personal computer (with Sig-
faces mawWin+)
RS-422A | 1:N
Communi- | Commu- | Up to N = 15 stations possible for RS-422A port
cations nications
Communi- | (CN3) Axis
cations Address | Set with parameters.
Setting
USB Interface | Personal computer (with SigmaWin+)
Communi- | Commu-
cations nications | Conforms to USB2.0 standard (12 Mbps).
(CN7) Standard

Displays/Indicators

CHARGE, PWR, COM, L1, and L2 indicators, and one-digit seven-seg-
ment display

2-6

Continued on next page.



2.1 Ratings and Specifications

2.1.3 Specifications

Continued from previous page.

Iltem

Specification

Communications Pro-
tocol

MECHATROLINK-III

Station Address

03 to EF hex (maximum number of slaves: 62)

MECHA- Settings The rotary switches (S1 and S2) are used to set the station address.
TROLINK-II "5 4 Rate 100 Mbps
communi- 125 ps, 250 us, 500 us, 750 us
cations - ) ) , ;
Transmission Cycle 1.0 ms to 4.0 ms (multiples of 0.5 ms)
Number of Transmis- | 16, 32, or 48 bytes/station
sion Bytes A DIP switch (83) is used to select the number of transmission bytes.
Performance Position, speed, or torque control with MECHATROLINK-III communi-
Reference cations
e : -
Method Reference Input MECHATROLINK-III commands (sequence, motion, data setting, data

access, monitoring, adjustment, etc.)

Profile

MECHATROLINK-III standard servo profile

MECHATROLINK-II Communica-
tions Setting Switches

Rotary switch (S1 and S2) positions: 16

Number of DIP switch (S3) pins: 4

Analog Monitor (CN5)

Number of points: 2

Output voltage range: +10 VDC (effective linearity range: £8 V)
Resolution: 16 bits

Accuracy: 20 mV (Typ)

Maximum output current: £10 mA

Settling time (£1%): 1.2 ms (Typ)

Dynamic Brake (DB)

Activated when a servo alarm or overtravel (OT) occurs, or when the
power supply to the main circuit or servo is OFF.

Regenerative Processing

Built-in (An external resistor must be connected to the SGD7S-470A to
-780A.)

Refer to the following catalog for details.

[J7 AC Servo Drives -7 Series (Manual No.: KAEP S800001 23)

Overtravel (OT) Prevention

Stopping with dynamic brake, deceleration to a stop, or coasting to a
stop for the P-OT (Forward Drive Prohibit) or N-OT (Reverse Drive Pro-
hibit) signal

Protective Functions

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Utility Functions

Gain adjustment, alarm history, jogging, origin search, etc.

Safety
Functions

Inputs /HWBB1 and /HWBB2: Base block signals for Power Modules
Output EDM1: Monitors the status of built-in safety circuit (fixed output).
Applicable

Standards ™ ISO13849-1 PLe (Category 3), IEC61508 SIL3

Applicable Option Modules

Fully-Closed Module

*1. The coefficient of speed fluctuation for load fluctuation is defined as follows:

Coefficient of speed fluctuation =

No-load motor speed - Total-load motor speed

0,
Rated motor speed x 100%

*2. Always perform risk assessment for the system and confirm that the safety requirements are met.

Selecting a SERVOPACK
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2.2 Block Diagrams

2.2.1 SGD7S-R70A, -R90A, and -1R6A

2.2

Block Diagrams

2.2

SGD7S-R70A, -R90A, and -1R6A
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2.2.2

SGD7S-2R8A
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2.2 Block Diagrams

2.2.3 SGD7S-3R8A, -5R5A, and -7R6A

223

SGD7S-3R8A, -5R5A, and -7R6A
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2.24

SGD7S-120A
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2.2 Block Diagrams

2.2.5 SGD7S-180A and -200A

225 SGD7S-180A and -200A
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2.2 Block Diagrams

2.2.6 SGD7S-330A

2.2.6
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2.2 Block Diagrams

2.2.7 SGD7S-470A and -550A

227 SGD7S-470A and -550A
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2.2 Block Diagrams
2.2.8 SGD7S-590A and -780A

228 SGD7S-590A and -780A
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2.3 External Dimensions

2.3.1 Front Cover Dimensions and Connector Specifications

i External Dimensions

231 Front Cover Dimensions and Connector Specifications

The front cover dimensions and panel connector section are the same for all models. Refer to
the following figures and table.

» Front Cover Dimensions

- Connector Specifications

(O Model Number Manufacturer
tor No. of Pins
CN1 10226-59A3MB 26 | Sumitomo 3M Ltd.
CN2 3E106-0220KV 6 | Sumitomo 3M Ltd.
HDR-EC14LFDTN- .
CN3 SLD-PLUS 14 | Honda Tsushin Kogyo Co., Ltd.
CNBA, .
CN6B 1981386-1 8 | Tyco Electronics Japan G.K.
CN7 2172034-1 5 | Tyco Electronics Japan G.K.
CN8 1981080-1 8 | Tyco Electronics Japan G.K.

Note: The above connectors or their equivalents are used for the SERVOPACKS.



2.3 External Dimensions

2.3.2 SERVOPACK External Dimensions

232 SERVOPACK External Dimensions

Base-mounted SERVOPACKS
» Three-phase, 200 VAC: SGD7S-R70A, -R90A, and -1R6A

Selecting a SERVOPACK
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2.3 External Dimensions
2.3.2 SERVOPACK External Dimensions

« Three-phase, 200 VAC: SGD7S-120A
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2.3 External Dimensions

» Three-phase, 200 VAC: SGD7S-470A and -550A
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2.3 External Dimensions

2.3.2 SERVOPACK External Dimensions

» Three-phase, 200 VAC: SGD7S-2R8A
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2.3 External Dimensions

» Three-phase, 200 VAC: SGD7S-180A and -200A
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2.4 Examples of Standard Connections between SERVOPACKSs and Peripheral Devices

Examples of Standard Connections between SERVOPACKS and Peripheral Devices

» Rotary Servomotors

Power supply
Three-phase, 200 VAC
RST

Molded-case
circuit breaker

Noise Filter Analog Monitor Cable

EI===—

)
- SERVOPACK L
PSSPt MECHATROLINK-III Digital Operator
T Maanetic Contactor & O Communications Cable
P 9 E=faf— To next
¥ ] oS MECHATROLINK-II station =21
L S0 ‘
¥ ] I
! i (] = NG Computer
o AN . )
! ! SERVOPACK o Digital Operator cable Engineering Tool
vl main circuit wires|; @EID —
! | Control Q. I mj - CN3
D Power il Computer Cable
D Supply Cab ool CN7
b am
i | \ i s ) /O Siamal Cabl Host controller
| ik ignal Cable . )
N ol TN —
' External @O T en—-
i ! EXT@V”E“ ) Regenerative  Om|s % M ]
i 1 Regenerative Resistor Cable il
1 Resistor | JEEL EET— 13
w h— T EHET—{ 13
i | 7~ m‘; oD Safety Function Device Cable
[ ( m o j_\iﬁl.’
B 0 0 0-7
n Holding brake . f B
power supply unit
= Battery Case —
Gi d
M . roun (Used for an absolute ?
agnetic Contactor | cable encoder)

Il \ =j

u

oo . ool > Servomotor )\

(Wires required for a Servomotor with a Brake) ﬂ X Main Circuit Cabl Encoder Cable —
Servomotor | — Encoder Cable
Main Circuit Cable

Direct Drive Servomotor
Rotary Servomotor

*1. External Regenerative Resistors are not provided by Yaskawa.

*2. The power supply for the holding brake is not provided by Yaskawa. Select a power supply based on the hold-
ing brake specifications.
If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power sup-
plies, such as the one for the I/0 signals of the CN1 connector.
If the power supply is shared, the 1/O signals may malfunction.
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2.4 Examples of Standard Connections between SERVOPACKSs and Peripheral Devices

» Linear Servomotors

Power supply
Three-phase, 200 VAC
RST

]

=

o

Molded-case
circuit breaker j@
]

Noise Filter Analog Monitor Cable
==
———
=)
SERVOPACK -
MECHATROLINK-III Digital Operator
M ic Contact = © Communications Cable
lagnetic Contactor =& To next
d EHEI— o
At r—— CN5 MECHATROLINK-IIl station ==
=l
] - CNG
AN 3 L
SERVOPACK N Digital Operator cable
main circuit wires |
reny CN3
I m i
5 E : N7 Computer Cable
|\ ol
m|d 1/0 Signal Cable
o9 /
AE}\ External @ T cmm—
External Regenerative  KOm|4
Regenerative Resistor Cable ( |1
1 -
esistor oo :
/_ E | Safety Function Device Cable
v s
o]

H Selecting a SERVOPACK

Linear Encoder Cable Sensor Cable

Linear encoder

Linear Servomotor

* External Regenerative Resistors are not provided by Yaskawa.
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SERVOPACK
Installation

This chapter provides information on installing SERVO-
PACKs in the required locations.

Installation Precautions ................32
Mounting Types and Orientation . .......3:3.
Mounting Hole Dimensions .............34
‘Mounting Interval ....................35

3.4.1 Installing One SERVOPACK in a Control Panel .. 3-5

3.4.2 Installing More Than One SERVOPACK
inaControlPanel ........................ 3-5

X Monitoring the Instllation Environment ... 3:6
X Derating Specifications ..............87
EXHl EMG installation Conitions ............3:8




3.1 Installation Precautions

Installation Precautions

Refer to the following section for the ambient installation conditions.
I 2.1.3 Specifications on page 2-5

B |nstallation Near Sources of Heat

Implement measures to prevent temperature increases caused by radiant or convection heat
from heat sources so that the ambient temperature of the SERVOPACK meets the ambient
conditions.

B [nstallation Near Sources of Vibration

Install a vibration absorber on the installation surface of the SERVOPACK so that the SERVO-
PACK will not be subjected to vibration.

m Other Precautions

Do not install the SERVOPACK in a location subject to high temperatures, high humidity, water
drops, cutting oil, excessive dust, excessive dirt, excessive iron powder, corrosive gasses, or
radioactivity.



3.2 Mounting Types and Orientation

Mounting Types and Orientation

The SERVOPACKSs come in the following mounting types: base-mounted, rack-mounted, and
duct-ventilated types. Regardless of the mounting type, mount the SERVOPACK vertically, as
shown in the following figures.

Also, mount the SERVOPACK so that the front panel is facing toward the operator.

Note: Prepare two to four mounting holes for the SERVOPACK and mount it securely in the mounting holes. (The
number of mounting holes depends on the capacity of the SERVOPACK.)

» Base-mounted SERVOPACK
bt

Base

SERVOPACK

bt

Airflow

» Rack-mounted SERVOPACK

S Rack

ab 1

SERVOPACK

ﬁEF tot
Ailow.

* Duct-ventilated SERVOPACK

RN

Y

H SERVOPACK Installation

SERVOPACK

]
Tf?

Airflow
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3.3 Mounting Hole Dimensions

Mounting Hole Dimensions

Use mounting holes to securely mount the SERVOPACK to the mounting surface.
Note: To mount the SERVOPACK, you will need to prepare a screwdriver that is longer than the depth of the SER-

VOPACK.
N @1
|

€ >-7-series Mounting Hole Dimensions

Dimensions (mm) Screw Number
SERVOPACK Model : of
A | B c D | E F G H Size | qormws
R70A, R90A,
REA 168 | 5 | 160+0.5 | 40 | 35 - 25 - M4 2
2R8A 168 | 5 | 160405 | 40 | 5 - 25 - M4 2
3R8A, 5R5A,
oA 168 | 5 | 160405 | 70 | 6 |58+0.5| 64 - M4 3
SGD7S- [120A 168 | 5 | 160405 | 90 | 5 |80+05 |12.5| - M4 3
180A, 200A | 188 | 5 | 180+0.5 | 100 | 95 — [125] 75+05 | M4 3
330A 258 | 6 | 250405 | 110 | 5 |100+0.5| 13 | 84+0.5 | M5 4
470A, 550A | 315 | 6 |302.5+0.5| 170 | 14 |142+0.6| 14 |14240.5| M6 4
590A, 780A | 390 | 7.5 | 375+0.5 | 260 | 30 |200+0.5| 30 |200+0.5| M6 4

& =-V-series-Compatible Mounting Hole Dimensions

If you are replacing a Z-V-Series SERVOPACK with a X-7-Series SERVOPACK, you can also
use the mounting holes that were used for the Z-V-Series SERVOPACK. Refer to the following

table.
Dimensions (mm) Screw Number
SERVOPACK Model ) of
A B C D E F G H Size Screws
R70A, RO0A,
1R6A 168 | 5 | 1560+0.5 | 40 | 35 - 35 - M4 2
2R8A 168 | 5 | 156010.5 | 40 5 - 35 - M4 2
3R8A, 5R5A,
7R6A 168 | 5 | 15010.5 | 70 6 |58+05| 6 - M4 3
SGD7S- 120A 168 | 5 150+0.5 | 90 5 |80+0.5| 5 - M4 3
180A, 200A 188 | 5 170+0.5 | 100 | 95 - 5 |190+0.5| M4 3
330A 250 | 6 |238.5£0.5|110 | 5 |100£0.5| 5 |100+£0.5| M5 4
470A, 550A, A special attachment is required. Contact your Yaskawa representative for
590A, 780A details.
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3.4 Mounting Interval

3.4.1 Installing One SERVOPACK in a Control Panel

Mounting Interval

341 Installing One SERVOPACK in a Control Panel

Provide the following spaces around the SERVOPACK.

40 mm min.

1 ‘<—‘:7 30 mm min.

SERVOPACK

30 mm min. — 40 mm min.”

* For this dimension, ignore items protruding from the main body of the SERVOPACK.

34.2 glstallling More Than One SERVOPACK in a Control
ane

Provide the following intervals between the SERVOPACKSs and spaces around the SERVO-
PACKSs.

S Install cooling fans above the SERVOPACKS so that hot spots do not occur around the SERVO-
PACKSs. Provide sufficient intervals and spaces as shown in the following figure to enable cooling

| by the fans and natural convection.
mportant

Fan Fan
N TN N Ty

I ] I ]
- — 30 mm min.

40 mm min.

SERVOPACK
SERVOPACK
SERVOPACK
SERVOPACK

30 mm min. Thjs gistance depends 40 mm min.
on the model.

The space required on the right side of a SERVOPACK (when looking at the SERVOPACK from
the front) depends on the SERVOPACK models. Refer to the following table.

Space on Cooling Fan Installation Conditions
Right Side | 10 mm above SERVOPACK’s Top Surface

SERVOPACK Model

R70A, R90A, 1R6A, 2R8A,
3R8A, 5R5A, 7R6A

120A, 180A, 200A, 330A,
470A, 550A, 590A, 780A

1 mm min. Air speed: 0.5 m/s min.

SGD7S-
10 mm min. | Air speed: 0.5 m/s min.

E SERVOPACK Installation



3-6

3.5 Monitoring the Installation Environment

Monitoring the Installation Environment

You can use the SERVOPACK Installation Environment Monitor parameter to check the operat-
ing conditions of the SERVOPACK in the installation environment.

You can check the SERVOPACK installation environment monitor with either of the following
methods.

+ Using the SigmaWin+: Life Monitor - Installation Environment Monitor - SERVOPACK
 Panel Operator or Digital Operator: Un025 (Installation Environment Monitor [%])

Implement one or more of the following actions if the monitor value exceeds 100%.
* Lower the surrounding temperature.
» Decrease the load.

Information. ' ne value of the SERVOPACK Installation Environment Monitor parameter will increase by
about 10% for each 10°C increase in the ambient temperature.

§ Always observe the surrounding air temperature given in the SERVOPACK environment condi-
tions. Even if the monitor value is 100% or lower, you cannot use a SERVOPACK in a location
important that exceeds the specified surrounding air temperature.




3.6 Derating Specifications

Derating Specifications

If you use the SERVOPACK at a surrounding air temperature of 55°C to 60°C or at an altitude
of 1,000 m to 2,000 m, you must apply the derating rates given in the following graphs.

« SGD7S-R70A, -R90A, -1R6A, and -2R8A

100%- ‘ 100%- \ 100%-
B \ R S o
=) . =] . =
g ! & ! g
8 S L 64% -
2 2 2
© 3 ©
[0} o} [0}
& i &
0%- A 0%- A 0%- A
-56°C 55°C 60°C Om 1000 m 2000 m -6°C 55°C 60°C
om 1000 m 2000 m
Surrounding air temperature Altitude Surrounding air temperature and altitude

SGD7S-3R8A, -5R5A, -7R6A, -120A, -180A, -200A, -330A, -470A, -550A, -590A, and -780A

100%- ; 100%- ; 100%- ‘
80% - \
| ® ! |
15 | s | s
2 | 2 | 2
© ! 3 ! ©
[0} | | [0
5 ! i ! by
0%- : 0%- : 0% - :
-5°C 55°C 60°C Om 1000 m 2000 m -5°C 55°C 60°C
Om 1000 m 2000 m
Surrounding air temperature Altitude Surrounding air temperature and altitude

H SERVOPACK Installation
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3.7 EMC Installation Conditions

EMC Installation Conditions

3-8

This section gives the installation conditions that were used for EMC certification testing.

The EMC installation conditions that are given here are the conditions that were used to pass
testing criteria at Yaskawa. The EMC level may change under other conditions, such as the
actual installation structure and wiring conditions. These Yaskawa products are designed to be
built into equipment. Therefore, you must implement EMC measures and confirm compliance
for the final equipment.
The applicable standards are EN 55011 group 1 class A, EN 61000-6-2, EN 61000-6-4, and
EN 61800-3 (category C2, second environment).

« Three-Phase, 200 VAC

Shield box
Brake power supply
SERVOPACK
N U, V, and W ETE Brake
Power supply: IS Noise O H O
Three-phase, 200 VAC ko] filter L1, L2, and L3 @ )
® o Servomotor
L1C and L2C
Surge ]
(0N
absorber o g
® @ S Encoder
é -/
PE P
MECHATROLINK-II % e
Controller k) CNBA and CN6B
® m PE
CNA1 CN8
‘ Clamp ‘ ‘ Clamp ‘
‘ @ @)
/0 Safety
controller function device
Symbol Cable Name Specification

0] I/O Signal Cable

Shielded cable

Safety Signal Cable

Shielded cable

Servomotor Main Circuit Cable

Shielded cable

Encoder Cable

Shielded cable

Main Circuit Power Cable

Shielded cable

GGG

MECHATROLINK-III Communications Cable | Shielded cable




Wiring and
Connecting
SERVOPACKS

This chapter provides information on wiring and connecting
SERVOPACKS to power supplies and peripheral devices.

411 General Precautions . .....................
4.1.2 Countermeasures against Noise ............. 4-5
413 Grounding . ......... 4-8

[ Basic Wiring Diagrams ...............49
IEN Wiring the Povier Supply to the SERVOPACK 411

4.3.1  Terminal Symbols and Terminal Names ....... 4-11
4.3.2  Wiring Procedure for Main Circuit Connector .. 4-12
43.3 PowerONSequence..................... 4-13
4.3.4 Power Supply Wiring Diagrams .. ........... 4-15
4.3.5 Wiring Regenerative Resistors .. ........... 4-20
43.6 WiringDCReactors ..................... 4-22
4.4.1  Terminal Symbols and Terminal Names ....... 4-23
4.4.2 Pin Arrangement of Encoder Connector (CN2) . 4-23
4.4.3 Wiring the SERVOPACK to the Encoder ...... 4-24

4.4.4  Wiring the SERVOPACK to the Holding Brake . . 4-29

K0 10 Signal Connections ...............4-30

4.51 I/0 Signal Connector (CN1) Names and Functions 4-30
4.5.2 /O Signal Connector (CN1) Pin Arrangement . . 4-31
4.5.3 |/O Signal Wiring Examples . ............... 4-33
454 I/OCircuits . ... 4-35




B Gonnesting Safety Function Signals ... .4-37.

4.6.1 Pin Arrangement of Safety Function Signals (CN8) .. 4-37
46.2 1/OCircuits .. ... it 4-37
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4.1 Wiring and Connecting SERVOPACKs

4.1.1 General Precautions

Wiring and Connecting SERVOPACKSs

41.1 General Precautions

A DANGER

® Do not change any wiring while power is being supplied.
There is a risk of electric shock or injury.

/\ WARNING

® Wiring and inspections must be performed only by qualified engineers.
There is a risk of electric shock or product failure.

® Check all wiring and power supplies carefully.
Incorrect wiring or incorrect voltage application to the output circuits may cause short-circuit
failures. If a short-circuit failure occurs as a result of any of these causes, the holding brake will
not work. This could damage the machine or cause an accident that may result in death or
injury.
® Connect the AC and DC power supplies to the specified SERVOPACK terminals.
» Connect an AC power supply to the L1, L2, and L3 terminals and the L1C and L2C terminals on
the SERVOPACK.
» Connect a DC power supply to the B1/@® and & 2 terminals and the L1C and L2C terminals on
the SERVOPACK.
There is a risk of failure or fire.

/N\ CAUTION

® Wait for six minutes after turning OFF the power supply and then make sure that the
CHARGE indicator is not lit before starting wiring or inspection work. Do not touch the
power supply terminals while the CHARGE lamp is lit after turning OFF the power supply
because high voltage may still remain in the SERVOPACK.
There is a risk of electric shock.

® Observe the precautions and instructions for wiring and trial operation precisely as
described in this document.
Failures caused by incorrect wiring or incorrect voltage application in the brake circuit may
cause the SERVOPACK to fail, damage the equipment, or cause an accident resulting in death
or injury.

® Check the wiring to be sure it has been performed correctly.
Connectors and pin layouts are sometimes different for different models. Always confirm the
pin layouts in technical documents for your model before operation.
There is a risk of failure or malfunction.

® Connect wires to power supply terminals and motor connection terminals securely with the
specified methods and tightening torque.
Insufficient tightening may cause wires and terminal blocks to generate heat due to faulty con-
tact, possibly resulting in fire.

® Use shielded twisted-pair cables or screened unshielded multi-twisted-pair cables for I/0
Signal Cables and Encoder Cables.

® Observe the following precautions when wiring the SERVOPACK’s main circuit terminals.

» Turn ON the power supply to the SERVOPACK only after all wiring, including the main circuit ter-
minals, has been completed.

« If a connector is used for the main circuit terminals, remove the main circuit connector from the
SERVOPACK before you wire it.

* Insert only one wire per insertion hole in the main circuit terminals.

» When you insert a wire, make sure that the conductor wire (e.g., whiskers) does not come into
contact with adjacent wires.

® Install molded-case circuit breakers and other safety measures to provide protection
against short circuits in external wiring.
There is a risk of fire or failure.

Wiring and Connecting SERVOPACKSs



4.1 Wiring and Connecting SERVOPACKSs

4.1.1 General Precautions

NOTICE

® Whenever possible, use the Cables specified by Yaskawa.
If you use any other cables, confirm the rated current and application environment of your
model and use the wiring materials specified by Yaskawa or equivalent materials.

® Securely tighten cable connector screws and lock mechanisms.
Insufficient tightening may result in cable connectors falling off during operation.

® Do not bundle power lines (e.g., the Main Circuit Cable) and low-current lines (e.g., the 1/0
Signal Cables or Encoder Cables) together or run them through the same duct. If you do not
place power lines and low-current lines in separate ducts, separate them by at least 30 cm.
If the cables are too close to each other, malfunctions may occur due to noise affecting the low-
current lines.

® Install a battery at either the host controller or on the Encoder Cable.

If you install batteries both at the host controller and on the Encoder Cable at the same time,
you will create a loop circuit between the batteries, resulting in a risk of damage or burning.

® When connecting a battery, connect the polarity correctly.
There is a risk of battery rupture or encoder failure.

R « Use a molded-case circuit breaker (1QF) or fuse to protect the main circuit. The SERVOPACK
@ connects directly to a commercial power supply; it is not isolated through a transformer or
other device. Always use a molded-case circuit breaker (1QF) or fuse to protect the servo sys-
Important tem from accidents involving different power system voltages or other accidents.

+ Install an earth leakage breaker. The SERVOPACK does not have a built-in ground fault protec-
tive circuit. To configure a safer system, install a ground fault detector against overloads and
short-circuiting, or install a ground fault detector combined with a molded-case circuit breaker.

* Do not turn the power supply ON and OFF more than necessary.

» Do not use the SERVOPACK for applications that require the power supply to turn ON and
OFF frequently. Such applications will cause elements in the SERVOPACK to deteriorate.

» After you have started actual operation, allow at least one hour between turning the power
supply ON and OFF (as a guideline).

To ensure safe, stable application of the servo system, observe the following precautions when
wiring.
» Use the cables specified by Yaskawa. Design and arrange the system so that each cable is
as short as possible.
Refer to the following manual for information on the specified cables.
(71 =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)
« The signal cable conductors are as thin as 0.2 mm? or 0.3 mm?. Do not subject them to
excessive bending stress or tension.



4.1 Wiring and Connecting SERVOPACKs

4.1.2 Countermeasures against Noise

41.2

Countermeasures against Noise

vent radio interference. The SERVOPACK uses high-speed switching elements in the main circuit.
Therefore peripheral devices may be affected by switching noise.

Important  |f the equipment is to be used near private houses or if radio interference is a problem, take
countermeasures against noise.

e@ The SERVOPACK is designed as an industrial device. It therefore provides no measures to pre-

The SERVOPACK uses microprocessors. Therefore, it may be affected by switching noise from
peripheral devices.

To prevent the noise from the SERVOPACK or the peripheral devices from causing malfunc-
tions of any devices, take the following countermeasures against noise as required.

Install the input reference device and Noise Filter as close to the SERVOPACK as possible.
Always install a Surge Absorber for relays, solenoids, and Magnetic Contactor coils.

Do not place the following cables in the same duct or bundle them together. Also, separate
the cables from each other by at least 30 cm.

*Main Circuit Cables and I/O Signal Cables
*Main Circuit Cables and Encoder Cables

Do not share the power supply with an electric welder or electrical discharge machine. If the
SERVOPACK is placed near a high-frequency generator, install Noise Filters on the input side
on the Main Circuit Power Supply Cable and Control Power Supply Cable even if the same
power supply is not shared with the high-frequency generator. Refer to the following section
for information on connecting Noise Filters.

Ie Noise Filters on page 4-6

Implement suitable grounding measures. Refer to the following section for information on

grounding measures.
I 4.1.3 Grounding on page 4-8

Wiring and Connecting SERVOPACKSs
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4.1 Wiring and Connecting SERVOPACKSs

4.1.2 Countermeasures against Noise

Noise Filters

You must attach Noise Filters in appropriate places to protect the SERVOPACK from the
adverse effects of noise. The following is an example of wiring for countermeasures against

noise.
- — - — - — - — - — - — - — - -
| 3
‘ Noise Filter
‘ I
200 VAC — |
Il I
‘2.0 mm?
| min.

|
‘ & —+ - — — — - - @Qperation relay sequence
|
‘ ® - — — —|— - ®User signal generators
! 14
‘ Noise Filter > *2 J
! DC
power
supply
! 2.0 mm? min.
|

Grounding plate)

External ground: Use a dedicated ground.

*1. For the ground wire, use a wire with a thickness of at least 2.0 mm? (preferably, flat braided copper wire).
*2. Whenever possible, use twisted-pair wires to wire all connections marked with i

*3. Refer to the following section for precautions when using Noise Filters.
I Noise Filter Wiring and Connection Precautions on page 4-7



4.1 Wiring and Connecting SERVOPACKs

4.1.2 Countermeasures against Noise

Noise Filter Wiring and Connection Precautions

Always observe the following precautions when wiring or connecting Noise Filters.

« Separate input lines from output lines. Do not place input lines and output lines in the same
duct or bundle them together.

Incorrect Correct

LR

Filter

/77 !
Grounding plate Grounding plate ‘
|

L

Filter Filter

— \ \
\

]
&
]

/77 BB /77
Grounding plate il Grounding
plate

» Separate the Noise Filter ground wire from the output lines. Do not place the Noise Filter
ground wire, output lines, and other signal lines in the same duct or bundle them together.

Separate the circuits.

Incorrect Correct

L=

It is OK if the ground
HE Ii> wire is close to the

L input lines.
d
/77 /77
Grounding plate Grounding plate

« Connect the Noise Filter ground wire directly to the grounding plate. Do not connect the
Noise Filter ground wire to other ground wires.

Incorrect Correct
‘ L Noise [— } L Noise [—*
— Filter — Filter
SERVOPACK  SERVOPACK SERVOPACK SERVOPACK
s Shielded ground wire
/77 /7
Grounding plate Grounding plate

Wiring and Connecting SERVOPACKSs
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4.1 Wiring and Connecting SERVOPACKSs

4.1.3 Grounding

« If a Noise Filter is located inside a control panel, first connect the Noise Filter ground wire and
the ground wires from other devices inside the control panel to the grounding plate for the
control panel, then ground the plate.

Control panel

—_—

SERVOPACK

| |
} Noise - ‘
| — Filter s !
S

T e
i SERVOPACKi
| = |

‘O oO
i . f@ 1
Ground — !
| |
Gowdnopee |

413 Grounding

Implement grounding measures as described in this section. Implementing suitable grounding
measures will also help prevent malfunctions, which can be caused by noise.

Observe the following precautions when wiring the ground cable.

» Ground the SERVOPACK to a resistance of 100 Q or less.

» Be sure to ground at one point only.

« Ground the Servomotor directly if the Servomotor is insulated from the machine.

Motor Frame Ground or Motor Ground

If you ground the Servomotor through the machine, switching noise current can flow from the
main circuit of the SERVOPACK through the stray capacitance of the Servomotor. To prevent

this, always connect the motor frame terminal (FG) or ground terminal (FG) of the Servomotor
to the ground terminal @ on the SERVOPACK. Also be sure to ground the ground terminal &.

Ground both the Moving Coil and Magnetic Way of a Linear Servomotor.

Noise on I/O Signal Cables

If noise enters the I/0 Signal Cable, connect the shield of the I/0 Signal Cable to the connector
shell to ground it. If the Servomotor Main Circuit Cable is placed in a metal conduit, ground the
conduit and its junction box. For all grounding, ground at one point only.



4.2 Basic Wiring Diagrams

Basic Wiring Diagrams

This section provide the basic wiring diagrams. Refer to the reference sections given in the diagrams for details.

—_—— R_lSlT_l ----------- SERVOPACK

’ A% | Main circuit‘ ‘ Motor [ [ T T T /— =T ™

i 1QF terlmina\s terminals j |

3SA

'© T | J\

| | 7 | I R R

| Ty | | W

| gl | |

! , | |

! (For servo alarm 5/ ® | |

! 175, display) | L | =3 g n4pv:l/,gneng_Sgrvomotors |

| Servo power Servo power 1PL | - J

i ON OFF  {km | CNS - —— ="~~~ -~

I

. 1 z 3 ! 1

| T 48 wing the t 3 h @ | | > ;¢ , |

. motwézrs é’ﬁﬁ 5’_ 1KM 1SA Ground m» . | . R Analog Monitors |

| PACK on page 1KM 1Ry 2KM aresistanc | e

! 4-11 of100Q | ‘

L 2SA or less. J | l? fCéIgV g)A:nalog MO‘{'IIZOOI' Connector

5 . page

....................... I N I

e 1 KO e
Linear servomotor overheat TH 5 W
protection input —

Sequence input signal ALM+
power supply input 24V *3 404VIN | 6 4TKW 3 Servo Alarm Output

L jzi 4 ALM-  (OFF for alarm)

General-purpose sequence input 1 [ ~JSH(P-OT) [ 7
(Forward Drive Prohibit input: OFF to prohibit drive)

1J,/801+ (/BK+)

———— General-purpose sequence output 1
‘ 2),/501- /BK-) (Brake output: ON to release brake)

General-purpose sequence input 2 R/SI2(N-OT) | 8

(Reverse Drive Prohibit input: OFF to prohibit drive) 23 g/SOZ+
. . General-purpose sequence
General-purpose sequence input 3 /SI3 (/DEC) 9 2/802— output 2
ON at limit switch) «/S03+
/514 (EXT1) /SOSf giréirtagpurpose sequence

(External Latch Input 1: ON for latch)

N

3
(Origin Return Deceleration Switch input: . ﬂ—@
B
i

General-purpose sequence input 5 | /SBUEXT2) (14

(External Latch Input 2: ON for latch)

N
General-purpose sequence input 6 | /SIBYEXTY) (12 ##*

(External Latch Input 3: ON for latch)

Genera\-pgrpose /SI0 {13 %%*g

sequence input O

PBO Encoder Divided

/PBO Pulse Output,
Phase B

PCO Encoder Divided

/PCO Pulse Output,
Phase C

’ General-purpose sequence input 4 I 10

\

|

|

\

|

|

% Encoder Divided ‘
/PAO Pulse Output, .
Phase A |

|

\

|

|

BAT
Battery for absolute *l ) 14
! gmci)/derf v 15 165G gignal ground
BViods IS 4.5 1/0 Signal Connections !
on page 4-30 J
v | ] 1 T e
( Switch  /HWBB1+ A
24v T 1 | N i
Fuse ' HWBBI- ) 1( |
3 [
| . R 8 | \EDM1+
Safety " | hwesos R =" I@ 4.6 Connecting Safety Func—|
| 6 | g5 ‘-l tion Signals on page 4-37
: ‘ EDM1- i
/HWBB2- ] 5 i( =) |
oV {1+ I .
‘ @\Connector shell

FG Connect shield to connector shell.
Frame ground

*1. i represents twisted-pair wires.

*2. Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not
connect a backup battery.

*3. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or
reinforced insulation.

*4, Refer to the following chapter if you use a safety function device.
Iz Chapter 11 Safety Functions
If you do not use the safety function, insert the Safety Jumper Connector (provided as an accessory) into CN8 when you use
the SERVOPACK.

*5. Always use line receivers to receive the output signals.

Wiring and Connecting SERVOPACKSs



4.2 Basic Wiring Diagrams

Note: 1. You can use parameters to change the functions allocated to the /DEC, P-OT, N-OT, /EXT1, /EXT2, and /
EXT3 input signals and the /SO1, /SO2, and /SOS output signals. Refer to the following section for details.
Iz 6.11/0 Signal Allocations on page 6-4

2. If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power
supplies, such as the one for the I/0 signals of the CN1 connector. If the power supply is shared, the I/0
signals may malfunction.

3. Default settings are given in parentheses.



4.3 Wiring the Power Supply to the SERVOPACK

4.3.1 Terminal Symbols and Terminal Names

Wiring the Power Supply to the SERVOPACK

4.3.1

Terminal Symbols and Terminal Names

Use the main circuit connector on the SERVOPACK to wire the main circuit power supply and

control circuit power supply to the SERVOPACK.

/\ CAUTION

® Wire all connections correctly according to the following table and specified reference infor-
mation. There is a risk of SERVOPACK failure or fire if incorrect wiring is performed.

The SERVOPACKS have the following three types of main circuit power supply input specifica-

tions.

» Three-Phase, 200-VAC Power Supply Input

Terminal Terminal Name Specifications and Reference
Symbols
Main circuit power supply ) 4Eo o
L1 L2, L3 input terminals for AC Lr;ree phase, 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60
power supply input
L1C. L2G Control power supply termi- | Single-phase, 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60
’ nals Hz
I 4.3.5 Wiring Regenerative Resistors on page 4-20
B For SGD7S-R70A, -R90A, -1R6A, and -2R8A
If the regenerative capacity is insufficient, connect an Exter-
nal Regenerative Resistor between B1/@® and B2.
The External Regenerative Resistor is not included. Obtain it
separately.
. . | mFor SGD7S-3R8A,- 5R5A, -7R6A, -120A, -180A, -200A,
Regenerative Resistor termi- |  gng -330A
B1/®, B2, B3 : . , . i
nals If the internal regenerative resistor is insufficient, remove the
lead or short bar between B2 and B3 and connect an Exter-
nal Regenerative Resistor between B1/@® and B2.
The External Regenerative Resistor is not included. Obtain it
separately.
W For SGD7S-470A, -550A, -590A, and -780A
Connect a Regenerative Resistor Unit between B1/® and
B2. Obtain a Regenerative Resistor Unit separately.
DC Reactor terminals for g 4.3.6 Wiring DC Reactors on page 4-22
o1, 62 power supply harmonic These terminals are used to connect a DC Reactor for power
suppression supply harmonic suppression or power factor improvement.
S) - None. (Do not connect anything to this terminal.)

« Single-Phase, 200-VAC Power Supply Input

Terminal Terminal Name Specifications and Reference
Symbols
Main circuit power supply . ) .
L1, L2 input terminals for AC alggle phase, 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60
power supply input
L1C. L2G Control power supply termi- | Single-phase, 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60

nals

Hz

Wiring and Connecting SERVOPACKSs



4.3 Wiring the Power Supply to the SERVOPACK

4.3.2 Wiring Procedure for Main Circuit Connector

Continued from previous page.

Terminal
Symbols

Terminal Name

Specifications and Reference

B1/®, B2, B3

Regenerative Resistor termi-
nals

I 4.3.5 Wiring Regenerative Resistors on page 4-20

B For SGD7S-R70A, -R90A, -1R6A, and -2R8A
If the regenerative capacity is insufficient, connect an Exter-
nal Regenerative Resistor between B1/@ and B2.
The External Regenerative Resistor is not included. Obtain it
separately.

B For SGD7S-5R5A
If the internal regenerative resistor is insufficient, remove the
lead or short bar between B2 and B3 and connect an Exter-
nal Regenerative Resistor between B1/@ and B2.
The External Regenerative Resistor is not included. Obtain it
separately.

o1, ©2

DC Reactor terminals for
power supply harmonic
suppression

& 4.3.6 Wiring DC Reactors on page 4-22

These terminals are used to connect a DC Reactor for power
supply harmonic suppression or power factor improvement.

L3, ©

None. (Do not connect anything to these terminals.)

You can use a single-phase, 200-V power supply input with the following models.

+ SGD7S-R70A, -R90A, -1R6A, -2R8A, -5R5A
If you use a single-phase, 200-VAC power supply input for the SERVOPACK’s main circuit
power supply, set parameter PNOOB to n.0100 (Use a three-phase power supply input as a
single-phase power supply input). Refer to the following section for details.
IIg 5.3.2 Single-phase AC Power Supply Input/Three-phase AC Power Supply Input Setting on page 5-13

» DC Power Supply Input

Terminal
Symbols

Terminal Name

Specifications and Reference

L1C, L2C

Control power supply termi-
nals

270 to 324 VAC, -15% to +10%

B1/®
©2

Main circuit power supply
input terminals for DC
power supply input

270 VDC to 324 VDC, -15% to +10%

0VvDC

L1, L2, LS,
B2, B3, ©1,
©

None. (Do not connect anything to these terminals.)

If you use a DC power supply input to the SERVOPACK, make sure to set parameter PnOOE
to n.OO01 (DC power supply input supported) before inputting the power supply. Refer to
the following section for details.
T 5.3.1 AC Power Supply Input/DC Power Supply Input Setting on page 5-12

4.3.2

Wiring Procedure for Main Circuit Connector

* Required ltems

Required ltem

Remarks

Spring Opener or Flat-
blade Screwdriver

» Spring Opener

SERVOPACK accessory
(You can also use model 1981045-1 from Tyco Electronics Japan G.K.)

« Flat-blade screwdriver
Commercially available screwdriver with tip width of 3.0 mm to 3.5 mm




4.3 Wiring the Power Supply to the SERVOPACK

4.3.3 Power ON Sequence

1. Remove the main circuit connector and motor connector from the SERVOPACK.

Enlarged View

L2C

\“wﬁ

1. Pressin on

the lock.
| Main circuit
" connector

Servomotor connector

2. Press in on the
/ locks to remove
/ \ the connectors.

L

2. Remove the sheath from the wire to connect.

8 mmto 9 mm

3. Open the wire insertion hole on the terminal connector with the tool. There are the fol-
lowing two ways to open the insertion hole. Use either method.

@®Using a Spring Opener ®@Using a Flat-blade Screwdriver

Open the insertion hole with the Spring Opener as | Firmly insert a flat-blade screwdriver into the

shown in the figure. screwdriver insertion hole to open the wire inser-
tion hole.

4. Insert the conductor into the wire insertion hole. Then, remove the Spring Opener or flat-
blade screwdriver.

Make all other connections in the same way.

6. When you have completed wiring, attach the connectors to the SERVOPACK.

433 Power ON Sequence

Consider the following points when you design the power ON sequence.

« The ALM (Servo Alarm) signal is output for up to five seconds when the control power supply
is turned ON. Take this into consideration when you design the power ON sequence, and
turn ON the main circuit power supply to the SERVOPACK when the ALM signal is OFF (alarm
cleared).

Wiring and Connecting SERVOPACKSs



4.3 Wiring the Power Supply to the SERVOPACK

4.3.3 Power ON Sequence

Power ON

Control power supply —,—

Main circuit power supply
Servo Alarm (ALM) A
output signal arm | Alarm cleared.

‘ Upto5.0s

« If you use a DC power supply input with any of the following SERVOPACKS, use the power
ON sequence shown below: SGD7S-330A, -470A, -550A, -590A, or -780A.

))
Control power supply OFF ON
((
o ))
Main circuit power supply  OFF ON
((
Inrush current suppression ¢ 1y o0 . )
resistor switch FOp Switch: Closed (Resistance connected.)
((
Power 1))
Motor power status not supplied. Power supplied.
0.5 s min. Approx. 2 times switch Open switch 0.1 s or
operating time according longer after power is
to switch specifications not supplied to motor.

« Design the power ON sequence so that main circuit power supply is turned OFF when an
ALM (Servo Alarm) signal is output.

* Make sure that the power supply specifications of all parts are suitable for the input power
supply.
« Allow at least 100 ms after the power supply is turned OFF before you turn it ON again.

S Turn ON the control power supply and the main circuit power supply at the same time or turn ON
@ the control power supply before the main circuit power supply.

imporant Turn OFF the main circuit power supply first, and then turn OFF the control power supply.

/\ WARNING

® Even after you turn OFF the power supply, a high residual voltage may still remain in the
SERVOPACK. To prevent electric shock, do not touch the power supply terminals after you
turn OFF the power. When the voltage is discharged, the CHARGE indicator will turn OFF.
Make sure the CHARGE indicator is OFF before you start wiring or inspection work.




4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

434 Power Supply Wiring Diagrams

Using Only One SERVOPACK

» Wiring Example for Three-Phase, 200-VAC Power Supply Input: SGD7S-R70A, -1R6A,
-2R8A, -3R8A, -5R5A, -7R6A, -120A, -180A,-200A, and -330A

AN
SERVOPACK
or
35A | !
g 1FLT |
2KM
-
MR
o

=3

(For servo alarm +24 V
1Ry display) ALM + 1RY
™~
1PL
Servo power Servo power ALM - 1D oV
ON OFF 1KM < P
. { _— S
1KM 1SA 1QF: Molded-case circuit breaker 1Ry: Relay
1KM 1Ry 2KM 1FLT: Noise Filter 1PL: Indicator lamp
1KM: Magnetic Contactor 1SA: Surge Absorber
(for control power supply) 2SA: Surge Absorber
2SA 2KM: Magnetic Contactor 3SA: Surge Absorber

(for main circuit power supply) 1D: Flywheel diode

* You do not have to connect B2 and B3 for the following models: SGD7S-R70A, SGD7S-R90A, SGD7S-
1RBA, and SGD7S-2R8A. Do not connect them.

Wiring and Connecting SERVOPACKSs



4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

» Wiring Example for Three-Phase, 200-VAC Power Supply Input: SGD7S-470A, -550A,
-590A, and -780A

N

SERVOPACK

3SA | 1
ggb 1FLT

1aF NN
KM
-
KM
el
o i

(For servo alarm

ALM + 1RY

ALM - 1D

— Regenerative

1Ry display)
™ X—
1PL
Servo power Servo power
ON OFF 1KM
. o T
T 4
1KM 1SA
1KM 1Ry 2KM
2SA

Resistor Unit

1QF: Molded-case circuit breaker
1FLT: Noise Filter
1KM: Magnetic Contactor

(for control power supply)
2KM: Magnetic Contactor

(for main circuit power supply)

» Wiring Example for Single-Phase, 200-VAC Power Supply Input

3SA

R T
or Y

SERVOPACK

1FLT
2KM

(For servo alarm

1Ry display)
1NN
1PL
Servo power Servo power
ON OFF 1KM

1KM
1KM

1SA

1Ry 2KM

2SA
1QF: Molded-case circuit breaker
1FLT: Noise Filter
1KM: Magnetic Contactor
(for control power supply)
2KM: Magnetic Contactor
(for main circuit power supply)

=A)

AM + [RY

ALM - 1D

1Ry: Relay

1PL: Indicator lamp
1SA: Surge Absorber
2SA: Surge Absorber
3SA: Surge Absorber
1D: Flywheel diode

+24 V

oV

1Ry: Relay

1PL: Indicator lamp
1SA: Surge Absorber
2SA: Surge Absorber
3SA: Surge Absorber
1D: Flywheel diode

+24'V

oV

* You do not have to connect B2 and B3 for the following models: SGD7S-R70A, SGD7S-R90A, SGD7S-
1R6BA, and SGD7S-2R8A. Do not connect them.



4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

» Wiring Example for DC Power Supply Input: SGD7S-R70A, -1R6A, -2R8A, -3R8A, -5R5A,

-7R6A, -120A, -180A, and -200A

NN

10F \Ae
3SA I
1FLT |
2KM
= AC/DC
A
1KM
e
(For servo alarm
1Ry display)
I &1
1PL

Servo power Servo power
ON OFF 1KM

1KM 1SA
1KM 1Ry 2KM
2SA

1QF: Molded-case circuit breaker
1FLT: Noise Filter
1KM: Magnetic Contactor

(for control power supply)
2KM: Magnetic Contactor

(for main circuit power supply)

SERVOPACK

1FU: Fuse

2FU: Fuse

1Ry: Relay

1PL: Indicator lamp
1SA: Surge Absorber
2SA: Surge Absorber
3SA: Surge Absorber
1D: Flywheel diode

ALM + 1RY
4<

AWM - 1D

+24 V

oV

* You do not have to connect B2 and B3 for the following models: SGD7S-R70A, SGD7S-R90A, SGD7S-

1RBA, and SGD7S-2R8A. Do not connect them.

Wiring and Connecting SERVOPACKSs



4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

» Wiring Example for DC Power Supply Input: SGD7S-330A, -470A, -550A, -590A, and

-780A

3SA

RS T
11
1QF \-X5-3
g¢ 1FLT |
KM 1FU
)
gt AC/DC 1R
-
3 2FU
i 1TRy 2Ry
| ]
=]
4SA
1KM
- AC/DC
g

(For servo alarm

1QF: Molded-case circuit breaker
1FLT: Noise Filter
1KM: Magnetic Contactor
(for control power supply)
2KM: Magnetic Contactor
(for main circuit power supply,
auxiliary contact)
1FU: Fuse, positive side
2FU: Fuse, negative side
1Ry: Relay
2Ry: Relay (for inrush current
suppression resistor switch)
1TRy: Timer relay
1PL: Indicator lamp

1Ry display)
7\ >
1PL
Servo power Servo power
ON OFF 1KM
=1 © 1277
1KM 1SA
1KM 1Ry 2KM
2SA

SERVOPACK

B1/®
o2

+24 V

ALM + 1RY

ALM — 1D oV
<= B

5SA

1SA: Surge Absorber
2SA: Surge Absorber
3SA: Surge Absorber
4SA: Surge Absorber
5SA: Surge Absorber

1D: Flywheel diode

1R: External inrush current

suppression resistor



4.3 Wiring the Power Supply to the SERVOPACK

Using More Than One SERVOPACK

4.3.4 Power Supply Wiring Diagrams

4FLT: Noise Filter
1KM: Magnetic Contactor

(for control power supply)
2KM: Magnetic Contactor

(for main circuit power supply)

3SA: Surge Absorber
1D: Flywheel diode

Connect the ALM (Servo Alarm) output for these SERVOPACKS in series to operate the alarm
detection relay (1RY).

When a SERVOPACK alarm is activated, the ALM output signal transistor turns OFF.

The following diagram shows the wiring to stop all of the Servomotors when there is an alarm
for any one SERVOPACK.

More than one SERVOPACK can share a single Noise Filter. However, always select a Noise Fil-
ter that has a large enough capacity to handle the total power supply capacity of all the
SERVOPACKS. Be sure to consider the load conditions.

Power supply

RS T
NG 1QF
| 3SA
1KM
2KM
% Servomotor
Relay [ M
terminal
+24 V
ALM+1RY
(For servo alarm #Z N (
1Ry display) he 4 J ALM- 1p
M~ S—t ]
1PL C
Servo power Servo power \ 3FLT L; SERVOPACK
ON OFF 1KM | L3 Servomotor
- 4 Relay @ [ M
terminal Relay
KM 18A terminal Lo
2KM
R
1KM 1Ry @ L2C Cgﬂ ALM+
25A iz (H“M
L |
Servomotor
[ M
1QF: Molded-case circuit breaker 1Ry: Relay
1FLT: Noise Filter 1PL: Indicator lamp
2FLT: Noise Filter 1SA: Surge Absorber
3FLT: Noise Filter 2SA: Surge Absorber Vov

Wiring and Connecting SERVOPACKSs
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.5 Wiring Regenerative Resistors

435

Wiring Regenerative Resistors

This section describes how to connect External Regenerative Resistors.

Refer to the following manual to select External Regenerative Resistors.
(] =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

/\ WARNING

® Be sure to wire Regenerative Resistors correctly. Do not connect B1/® and B2.
Doing so may result in fire or damage to the Regenerative Resistor or SERVOPACK.

Connecting Regenerative Resistors

€ SERVOPACK Models SGD7S-R70A, -R90A, -1R6A, and -2R8A

1. Connect the External Regenerative Resistor between the B1/@® and B2 terminals on the
SERVOPACK.

Enlarged View
\=gm
uﬂ@ o0
7 | o0
20
o0
oo
UD
U

i |

@

0 o ool

A‘\
!I
2. Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistor Resis-

tance).
Refer to the following section for details on the settings.
I 5.18 Setting the Regenerative Resistor Capacity on page 5-52

€ SERVOPACK Models SGD7S-3R8A, -5R5A, -7R6A, -120A, -180A,
-200A, and -330A

1. Remove the lead from between the B2 and B3 terminals on the SERVOPACK.

L3] oo

=




4.3 Wiring the Power Supply to the SERVOPACK

4.3.5 Wiring Regenerative Resistors

2. Connect the External Regenerative Resistor between the B1/@® and B2 terminals.

Enlarged View

@}@5;
s
@0
01 20| |
Bh OO0
0
i
i

3. Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistor Resis-

tance).
Refer to the following section for details on the settings.
T 5.18 Setting the Regenerative Resistor Capacity on page 5-52

€ SERVOPACK Models SGD7S-470A, -550A, -590A, and -780A

1. Connect the R1 and R2 terminals on the Regenerative Resistor Unit to the B1/& and B2
terminals on the SERVOPACK.

! TR
T
T
R R =
e ZEE | P
9

2. Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistor Resis-

tance) as required.

* When using the Yaskawa-recommended Regenerative Resistor Unit, use the default settings for
Pn600 and Pn603.

« If you use any other external regenerative resistor, set Pn600 and Pn603 according to the specifica-
tions of the regenerative resistor.

Refer to the following section for details on the settings.

IS 5.18 Setting the Regenerative Resistor Capacity on page 5-52

Wiring and Connecting SERVOPACKSs
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4.3 Wiring the Power Supply to the SERVOPACK
4.3.6 Wiring DC Reactors

436 Wiring DC Reactors

You can connect a DC Reactor to the SERVOPACK when power supply harmonic suppression
is required. Connection terminals ©1 and ©2 for a DC Reactor are connected when the SER-
VOPACK is shipped. Remove the lead wire and connect a DC Reactor as shown in the follow-

ing diagram.
SERVOPACK
DC Reactor
O1
©2

4-22



4.4 Wiring Servomotors

m Wiring Servomotors

4.4.1 Terminal Symbols and Terminal Names

441

Terminal Symbols and Terminal Names

The SERVOPACK terminals or connectors that are required to connect the SERVOPACK to a
Servomotor are given below.

Terminal/Connector
Symbols

Terminal/Connector Name

Remarks

U,V,and W

Servo

motor terminals dure.

Refer to the following section for the wiring proce-

T 4.3.2 Wiring Procedure for Main Circuit Connector on
page 4-12

S

Ground terminal -

CN2

Encoder connector -

44.2

Pin Arrangement of Encoder Connector (CN2)

* When Using a Rotary Servomotor

Pin No. Signal Function
1 PG5V Encoder power supply +5 V
2 PGOV Encoder power supply 0 V
3 BAT (+)* Battery for absolute encoder (+)
4 BAT (-)* Battery for absolute encoder (-)
5 PS Serial data (+)
6 /PS Serial data (-)
Shell Shield -

* You do not need to wire these pins for an incremental encoder.

» When Using a Direct Drive Servomotor

Pin No. Signal Function
1 PG5V Encoder power supply +5 V
2 PGOV Encoder power supply 0 V
3 - — (Do not use.)
4 - — (Do not use.)
5 PS Serial data (+)
6 /PS Serial data (-)
Shell Shield -
* When Using a Linear Servomotor
Pin No. Signal Function
1 PG5V Linear encoder power supply +5 V
2 PGOV Linear encoder power supply 0 V
3 - — (Do not use.)
4 - — (Do not use.)
5 PS Serial data (+)
6 /PS Serial data (-)
Shell Shield -

Wiring and Connecting SERVOPACKSs
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

443 Wiring the SERVOPACK to the Encoder

When Using an Absolute Encoder

If you use an absolute encoder, use an Encoder Cable with a JUSP-BAO1-E Battery Case or
install a battery on the host controller.

Refer to the following section for the battery replacement procedure.
IZ 12.1.3 Replacing the Battery on page 12-3

» Wiring Example When Installing a Battery on the Host Controller

SERVOPACK
Absolute encoder CN2 \
—*IL i A PS 5 w
C s )6 D
‘ L PGBV ) 1
C /7 peov ) 2 *2
{ o CN1 PN
| A BAT#) ./ 3 21 L BAT(H) | W 4
C 7 BATH J 4 22 JBAT () /! 5 Battery
N4 ! e
b /i Connector
I shell
(Shell) ) T | T

*1. The absolute encoder pin numbers for wiring the connector depend on the Servomotor that you use.

*2. /1 represents a shielded twisted-pair cable.
L
v

» Wiring Example When Using an Encoder Cable with a Battery Case

SERVOPACK
Absolute encoder ) U
CN2 v
*1 { ~ PS J5 w
/1 JPS
(Y4 )6 @
‘ /\PGBV 1
C GOV ) 2
{ ‘ /\BAT } 3
- -Vi’ : BAT(-) 4
A
Connector
Battery [ shell
(Shel) | Encoder Cable @
with a Battery Case

*1. The absolute encoder pin numbers for wiring the connector depend on the Servomotor that you use.
*2.0000 Z: represents a shielded twisted-pair cable.

1
1

“
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

When Using an Incremental Encoder

SERVOPACK
Incremental encoder
s y
*1 i | \
.~ _PS )5 W
C LIPS )6 o
[ PG5V, 1
C L PGOV,) 2
\,‘( |
e Connector
I shell
(Shell) Shield ‘ ‘ @

T

*1. The incremental encoder pin numbers for wiring the connector depend on the Servomotor that you use.

*2. /1 represents a shielded twisted-pair cable.
.

'\

When Using an Absolute Linear Encoder
The wiring depends on the manufacturer of the linear encoder.

€ Connections to Linear Encoder from Mitutoyo Corporation

Absolute linear encoder

from Mitutoyo Corporation SERVOPACK
-
2 S PS U
6 /i /PS Y
Lo W
1 | A PGBV @
5 i /| PGOVE
Connector
Connector shell
shell O

* gzli represents a shielded twisted-pair cable.
Se

Wiring and Connecting SERVOPACKSs
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

€ Connections to Absolute Linear Encoder from Magnescale Co., Ltd.

B SR77 and SR87

Absolute linear encoder
from Magnescale Co., Ltd. SERVOPACK

h=s<c

Connector

Connector shell

shell
Shield

* ;Z}i represents a shielded twisted-pair cable.
v

When Using an Incremental Linear Encoder
The wiring depends on the manufacturer of the linear encoder.

€ Connections to Linear Encoder from Heidenhain Corporation

Linear encoder from
Heidenhain Corporation Serial Converter Unit SERVOPACK

g
» |
03070
s

s <c

SR

7 VAR =

4 L 5V 4 1 | A PG5V

2 i 323 ovi Qi 323 PGOV ]
e o

Connector
shell

Connector
shell

. Connector
Shield Connector shel
shell

Shield

* Z: represents a shielded twisted-pair cable.
Lo

‘v
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

&4 Connections to Linear Encoder from Renishaw PLC

Linear encoder from
Renishaw PLC Serial Converter Unit SERVOPACK

* CN2

i - f PSg 5

s <c

11 VAR =T §
4 L 5V L 4 1 | APGSV J 1
i 323 ovi Q /1 peov ) 2
. o

Connector
shell

Connector
shell

Shield

Connector shel

Shield

* 1/ represents a shielded twisted-pair cable.
Lo

e

€ Connections to Linear Encoder from Magnescale Co., Ltd.

If you use a linear encoder from Magnescale Co., Ltd., the wiring will depend on the model of
the linear encoder.

B SR75 and SR85

Linear encoder from
Magnescale Co., Ltd. SERVOPACK

. CN2

™A PS5
323 /PSi 6

s <c

Wiring and Connecting SERVOPACKSs

‘I\) ‘4

Connector

Connector shell

hel
she Shield

* Qﬁ; represents a shielded twisted-pair cable.
\
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

m SL700, SL710, SL720, and SL730
* PL101-RY Head with Interpolator

Linear encoder
Head

Interpolator SERVOPACK

* CN2
PS /5
Cable from : ; /PS 6

Magnescale Co., Ltd.
| A PG5V
Z | PGOV
oy

Pb=<c

* szi represents a shielded twisted-pair cable.

1

m SL700, SL710, SL720, and SL730
* MJ6B20-T13 Interpolator

Linear encoder
Head

Connector
Connector shell
shell
I
Interpolator SERVOPACK
*
N PS 5 U
Cable from Y/ /PS/6 v
Magnescale Co., Ltd. b é
oV +5V
Connector
External power supply Cr?r?lnector shell
she
Shield

* QZ}i represents a shielded twisted-pair cable.

1



4.4 Wiring Servomotors

4.4.4 Wiring the SERVOPACK to the Holding Brake

444

Wiring the SERVOPACK to the Holding Brake

@

Important

« If you use a Rotary Servomotor, select a Surge Absorber according to the brake current and

brake power supply. Refer to the following manual for details.
IIg X-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

« After the Surge Absorber is connected, check the time required to brake in your application.

The Surge Absorber may affect the time required to brake.
Configure the relay circuit to activate the holding brake for an emergency stop.

Relay Circuit Example

SERVOPACK 5VDC to 30 VDC

Emergency stop
Photocoupler Zﬁ i‘;

i A

 E—

oV

You can change the output signal allocation of the /BK signal. Refer to the following section for
details.

IZ Allocating the /BK (Brake) Signal on page 5-34

If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from

other power supplies, such as the one for the I/0 signals of the CN1 connector. If the power
supply is shared, the I/O signals may malfunction.

Servomotor with

SERVOPACK Holding Brake
Power supply L1 U
) L2 v
; L3 W
L1C
L2C @ i
ove]| )
-y L
CN1T eV mal
(/BK+) BK-RY Surge Absorber
(/BK-) D gv
——
DC side

'

Brake power supply gi_py

AC DC

BK-RY: Brake control relay
1D: Flywheel diode

* Install the surge absorber near the brake terminals on the Servomotor.

Wiring and Connecting SERVOPACKSs
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4.5 1/0 Signal Connections

4.5.1 1/0 Signal Connector (CN1) Names and Functions

m I/0 Signal Connections

4.5.1

I/0 Signal Connector (CN1) Names and Functions

The following table gives the pin numbers, names, and functions the 1/0 signal pins for the

default settings.

Input Signals

Default settings are given in parentheses.

Signal Pin No. Name Function Reference
/S General-purpose v 1 allocate the inout sianal t
(P-OT) 7 Sequenge Inputl1‘(For— ou can allocate the input signal to use
ward Drive Prohibit Input) | With a parameter.
a . (Stops Servomotor drwe (to prevent over- page 5-27
. eneral-purpose travel) when the moving part of the
/812 ) Sequence Input 2 machine exceeds the range of move-
(N-OT) (Reverse Drive Prohibit ment.)
Input)
General-purpose You can allocate the input signal to use
/SI3* 9 Sequence Input 3 (Ori- with a parameter. B
(/DEC) gin Return Deceleration | (Connects the deceleration limit switch for
Switch Input) origin return.)
/S14* General-purpose
(/EXTA) 10 Sequence Input 4 (Exter-
nal Latch Input 1) . .
. General-purpose You can allocate the input signals to use
(/SEl)S(Tz) 11 Sequence Input 5 (Exter- vgth parziTheterst. | sianals that latch -
nal Latch Input 2) ih onnect the external signals that latc
e current feedback pulse counter.)
/SI6* General-purpose
(/EXT3) 12 Sequence Input 6 (Exter-
nal Latch Input 3)
You can allocate the input signal to use
with a parameter.
/SI10* 13 gsnﬁ(r;]l:é%p%steo (Used for general-purpose input. You can | —
a P monitor this signal in the I/O monitor field
of MECHATROLINK.)
Inputs the sequence input signal power
Sequence Input Signal supply.
+24VIN 6 Power Suoply Input Allowable voltage range: 24 VDC £20% -
PPy Inp The 24-VDC power supply is not provided
by Yaskawa.
BAT+ 14 Battery for Absolute These are the pins to connect the abso-
Encoder (+) lute encoder backup battery. B
Battery for Absolute Do not connect these pins if you use the
BAT- 15 Encoder (-) Encoder Cable with a Battery Case.
TH 5 Linear Servomotor Over- | Inputs the overheat protection signal from
heat Protection Input a Linear Servomotor. -

* You can change the allocations. Refer to the following section for details.
Iz 6.1.1 Input Signal Allocations on page 6-4

Note: If forward drive prohibition or reverse drive prohibition is used, the SERVOPACK is stopped by software con-

trols. If the application does not satisfy the safety requirements, add external safety circuits as required.



4.5 1/0 Signal Connections

Output Signals

Default settings are given in parentheses.

4.5.2 1/0 Signal Connector (CN1) Pin Arrangement

Signal Pin No. Name Function Reference
ALM+ 3 ,
ALM 2 Servo Alarm Output Turns OFF (opens) when an error is detected. | page 6-7
/SO1+* 1 G You can allocate the output signal to use with
/BK+) eneral-purpose
( Sequence Output 1 a parameter. . page 5-32
/SO1-* (Brake Output) (Controls the brake. The brake is released
(/BK-) 2 P when the signal turns ON (closes).)
/S02+* 23 General-purpose
/802-* 24 Sequence Output 2 Used for general-purpose outputs. _
/SO3+* 25 General-purpose Set the parameters to allocate functions.
/SO3-* 26 Sequence Output 3
PAO 17 Encoder Divided Pulse
/PAO 18 Output, Phase A Output the encoder divided pulse output sig-
PBO 19 Encoder Divided Pulse | nals with a 90° phase differential. page 6-32
/PBO 20 Output, Phase B page 6-41
PCO 21 Encoder Divided Pulse | Outputs the origin signal once every encoder
/PCO 20 Output, Phase C rotation.
SG 16 Signal ground This is the 0-V signal for the control circuits. -

Connected to the frame ground if the shield of

FG Shell Frame ground the I/O Signal Cable is connected to the con- | —

nector shell.

* You can change the allocations. Refer to the following section for details.
Iz 6.1.2 Output Signal Allocations on page 6-5

4.5.2

I/0 Signal Connector (CN1) Pin Arrangement

The following figure gives the pin arrangement of the of the I/0 signal connector (CN1) for the
default settings.

Wiring and Connecting SERVOPACKSs

4-31



4-32

4.5 1/0 Signal Connections

4.5.2 1/0 Signal Connector (CN1) Pin Arrangement

Pin1

Pin2

Pin12

Pin 13

I

[=T==y=
P

Ndoollocoo Sy
i i
L?EH%F.:.:.: =5

L

™Pin 14

Pin 15

m— Pin 25

Pin 26

The above view is
from the direction
of the following
arrow without the
connector shell
attached.

==

General-
Battery for
General- /SO1+ | purpose
1501- | purpose | | UBK#) | Sequence Battery for | 14 BAT* | 20000
2 (BK-) | Sequence Output 1 15 | BAT- | Absolute
Output 1 Servo Encoder () Signal
3 | ALM+ | Alarm Out- Encoder 16 | SG Ground
Senvo put Divided
4 | ALM- | Alarm Linear Ser- | 17 | PAO Pulse Out- Encoder
Output vomotor put, Phase Divided
5 |TH Overheat A 18 | /PAO | Pulse Out-
Sequence Protection Encoder put, Phase
Input Sig- Input Divided A
6 | +24VIN | nal Power General- 19 | PBO | Pulse Out- Encoder
|Supply /S OUIDOSE put, Phase Divided
nput 7 B 20 | /PBO | Pulse Out-
(P-OT) | Sequence Ph
Inout 1 Encoder put, Phase
General- p Divided B
/812 purpose
8 (N-OT) | Sequence Genera- | 2 | POO | Pulse Out Encoder
put, Phase Divided
Input2. | g | /SI3 | purpose c 22 | /PCO | Pulse Out-
(/DEC) | Sequence i Ph
General- Input 3 General- gU, 358
/Sl4 purpose purpose
L (/EXT1) | Sequence General- B /502+ Sequence General-
Input 4 /S15 purpose Output 2 purpose
11 24 | /SO2-
General- (EXT2) ﬁgﬁﬁ%ﬂca General- %i?gﬁpge
12 /S16 purpose 05 | /SO34 | PUPOSE
(/EXT3) | Sequence General- Sequence General-
Input 6 purpose Output 3 | purpose
N /510 Sequence Bal /503 Sequence
Input 0 Output 3




4.5 1/0 Signal Connections

4.5.3 1/0 Signal Wiring Examples

453

I/0 Signal Wiring Examples

Using a Rotary Servomotor

Photocoupler outputs
Max. allowable voltage: 30 VDC
Max. allowable current: 50 mA DC

SERVOPACK
CN1
Sequence input signal . 4.7 KO 3 ) ALM+
power supply input f“ V*3  +24VIN 6 E L X‘Z* ( < Servo Alarm Output
— > - ALM- (OFF for al
Forward Drive Prohibit input M P-OT [ 7 iZjS» (7 4 & ( or alarm)
(prohibited when OFF)
. ﬁz $<f Brake output

Reverse Drive Prohibit input |~ N-OT | 8 NG (released when ON)
(prohibited when OFF) — L
Origin Return Deceleration /DEC | 9 giz igi(
Switch input — |
(LS active when ON) — -

o
External Latch Input 1 ¢ /EXT1 (10 *K,
flatch when ON) o L ﬁ Encoder Divided

%%» 18),/PAO Pulse Output,
External Latch Input 2 /BXT2 11 *t(, 9 P#ase AU o
(latch when ON)
—{ = 19 ), PBO *4 i Applicable Line Receiver:

> Encoder Divided | PP :
External Latch Input 3 | /EXT3 (12 %* (, 20, /PBO D Pulse Qutput,  , SNTSALSTTS orMC3486
(latch when ON) Phase B manufactured by Texas

L L o1 Pco Instruments or the equivalent
o y
General purpose % 13 @ *(7 [% 22 ],/PCO ﬁ Echs%dngntded
q )

Battery for *1 BAT+ (14 Phase C
absolute encoder
Backup battery*2 BAT- \\15
28Vto4.5V

16

%77 & Signal ground

Connector
shell

FG Connect shield to connector shell.
Frame ground

*1. i represents twisted-pair wires.

*2. Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not
connect a backup battery.

*3. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or
reinforced insulation.

*4. Always use line receivers to receive the output signals.

Note: 1. You can use parameters to change the functions allocated to the /DEC, P-OT, N-OT, /EXT1, /EXT2, and
/EXT3 input signals and the /SO1, /SO2, and /SO3 output signals. Refer to the following section for details.
Iz 6.11/0 Signal Allocations on page 6-4
2. If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power

supplies, such as the one for the I/0 signals of the CN1 connector.
If the power supply is shared, the 1/O signals may malfunction.

Wiring and Connecting SERVOPACKSs
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4.5 1/0 Signal Connections

4.5.3 1/0 Signal Wiring Exam

ples

Using a Linear Servomotor

Linear Servomotor overheat
protection input

Sequenceinputsignal o4\ %) +24VIN
power supply put - - N <——— Servo Alarm Output
) o — > - - (OFF for alarm)
Forward Drive Prohibit input I~ P-OT \ 7 N &
(prohibited when OFF)
1 ST jz o Brake output
Reverse Drive Prohibit input N-OT | 8 *(ﬁ - (released when ON)
(prohibited when OFF)
o i B —»
Origin Return Deceleration /DEC | 9 giz igi( Siz d
Switch input —— b
(LS active when ON) . ‘ jz "
- >
External Latch Input 1 | /BEXT1 (10 %*(, -
latch wh N *
(latch when ON) . L 17 § Encoder Divided
< 18 Pulse Output,
External Latch Input2 | /EXT2 (11 %*(, A 9 Phase A P
(latch when ON) Applicable Line Receiver:
I s 19 ). PBO *3 Encoder Divided | SN75ALS175 or MC3486
External Latch Input 3 | /BEXT3 (12 *(7 20 J,/PBO D Pulse Qutput, - manufactured by Texas
(latch when ON) a Phase B Instruments or the equivalent
— B 21 ),PCO *3 i
General purpose ﬁi{ Encoder Divided
purp ZSIURK [ B - 22 ], /PCO OD Pulse Output,
Phase C

*]. i represents twisted-pair wires.

™

—

SERVOPACK

Photocoupler outputs
Max. allowable voltage: 30 VDC
Max. allowable current: 50 mA DC

5
5 4710

&)

3 ), ALM+

16 ), SG

)
|

Connector

shell

FG Connect shield to connector shell.
Frame ground

*2. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or

reinforced insu

*3. Always use line receivers to receive the output signals.

lation.

Note: 1. You can use parameters to change the functions allocated to the /DEC, P-OT, N-OT, /EXT1, /EXT2, and
/EXT3 input signals and the /SO1, /SO2, and /SOS output signals. Refer to the following section for details.
Iz 6.1 1/0 Signal Allocations on page 6-4
2. If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power

supplies, such as the one for the I/0 signals of the CN1 connector.
If the power supply is shared, the I/0 signals may malfunction.



4.5 1/0 Signal Connections

4.5.4 1/0 Circuits

454 1/0 Circuits

Sequence Input Circuits

€ Photocoupler Input Circuits

This section describes CN1 connector terminals 6 to 13.

Examples for Relay Circuits

Examples for Open-Collector Circuits

SERVOPACK

24 VDG 124N 4T KO

E (eg.mec |93(]

SERVOPACK

24 VDC 124VIN_ 4T KQ

%[ E.g., DEC Wg(:
s

Note: The 24-VDC external power supply capacity must be 50 mA minimum.

The SERVOPACK input circuits use bidirectional photocouplers. Select either a sink circuit or
source circuit according to the specifications required by the machine.

Note: The connection examples in 4.5.3 I/O Signal Wiring Examples on page 4-383 are for sink circuit connections.

Sink Circuits Source Circuits
24V 24V
+ - SERVOPACK input side + - SERVOPACK input side
Photocoupler Photocoupler
| Internal 9 | Internal
Switch E] ¥ 4&1 [ signal Switch WE@ v AZ E signal
» ﬁ I~ level ﬁ . I~ level
L: Photocoupler L: Photocoupler el
| Internal | Internal
Switch i VA [ signal Switch D Y A3 E7 signal
7ﬁ I level 7ﬁ level
Input Signal Polarity Input Signal Polarity
Photocoupler Internal Signal Level Photocoupler Internal Signal Level
ON Low level ON Low level
OFF High level OFF High level

Wiring and Connecting SERVOPACKSs
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4.5 1/0 Signal Connections

4.5.4 1/0O Circuits

4-36

Sequence Output Circuits

Incorrect wiring or incorrect voltage application to the output circuits may cause short-circuit fail-

ures.
@ If a short-circuit failure occurs as a result of any of these causes, the holding brake will not work.
Important - This could damage the machine or cause an accident that may result in death or injury.

€ Photocoupler Output Circuits

Photocoupler output circuits are used for the ALM (Servo Alarm), /S-RDY (Servo Ready), and
other sequence output signals. Connect a photocoupler output circuit to a relay or line-receiver
circuit.

Example for Relay Circuit Example for Line-Receiver Circuit

SERVOPACK 5 VDC to 30 VDC SERVOPACK 5 VDG to 30 VDG

J R i
il E5S

oV

Note: The maximum allowable voltage and current range for photocoupler output circuits are as follows:
» Maximum allowable voltage: 30 VDC
» Current range: 5 mA to 50 mA DC

@ Line-Driver Output Circuits

This section describes CN1 connector terminals 17-18 (Phase-A Signal), 19-20 (Phase-B Sig-
nal), and 21-22 (Phase-C Signal).

The serial data from the encoder is converted to two-phase (phases A and B) pulses. The
resulting output signals (PAO, /PAO and PBO, /PBO), origin pulse signal (PCO and /PCO), and
the absolute encoder position output signals (PSO and /PSO) are output with line-driver output
circuits. Connect the line-driver output circuits to line-receiver circuits at the host controller.

Example for Line-Receiver Circuit

SERVOPACK Host controller
Output line driver: Applicable line receiver:
SN75ALS174 or SN75ALS175 or MC3486
the equivalent manufactured by Texas Instruments

or the equivalent

220Qto
470 Q




4.6 Connecting Safety Function Signals

4.6.1 Pin Arrangement of Safety Function Signals (CN8)

m Connecting Safety Function Signals

This section describes the wiring required to use a safety function.

Refer to the following chapter for details on the safety function.
I Chapter 11 Safety Functions

4.6.1

Pin Arrangement of Safety Function Signals (CN8)

Pin No. Signal Name ‘ Function

9 -

5 - (Do not use these pins because they are connected to internal circuits.)

3 /HWBB1- ,

4 JHWBB + Hard Wire Base Block Input 1 For a hard wire base block input. The

base block (motor power turned OFF)

5 /HWBB2- Hard Wire Base Block Input 2 is in effect when the signal is OFF.

6 /HWBB2+

7 EDM1 - Turns ON when the /HWBB1 and the /
External Device Monitor Output HWBB?2 signals are input and the SER-

8 EDM1+ VOPACK enters a base block state.

4.6.2

I/0 Circuits

is a source output. This is opposite to other signals described in this manual.
To avoid confusion, the ON and OFF status of signals for the safety function are defined as fol-
Important  |ows:
ON: The state in which the relay contacts are closed or the transistor is ON and current flows
into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no current
flows into the signal line.

e@ For safety function signal connections, the input signal is the 0-V common and the output signal

Safety Input Circuits

Use a 0-V common to connect the safety function signals. You must connect redundant input
signals.

Input Signal Connection Example

SERVOPACK
CN8

24-\/ power supply

Switch
_ . /HWBB1+, J4 4.7 kQ

Fuse |

=
vy
A

JHWBB1-, )3 *

|
|
| *
|
; ! /HWBB2+, /6 4.7 KQ
Use a switch that has o~ —
low-current contacts. 4.7 kQ
/HWBB2- /5 3

|

=
vy
H

Wiring and Connecting SERVOPACKSs
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4.6 Connecting Safety Function Signals
4.6.2 1/0 Circuits

€ Input (HWBB) Signal Specifications

4-38

: Connector :
Type Signal Pin No. Status Meaning
ON (closed) | Does not activate the HWBB (normal operation).
/HWBB1 oNe-4 Activates the HWBB (motor current shut-OFF
CN8-3 OFF (open)
Inputs request).
ON (closed) | Does not activate the HWBB (normal operation).
/HWBB2 ONE-6 Activates the HWBB (motor current shut-OFF
CN8-5 OFF (open) request)

The input (HWBB) signals have the following electrical characteristics.

Item

Characteristics

Remarks

Internal Imped-
ance

4.7 KQ

Operating Voltage
Range

+24 V £20%

Maximum Delay
Time

8 ms

Time from /HWBB1 and /HWBB2 signals turning
OFF until HWBB is activated

Diagnostic Output Circuits

The EDM1 output signal uses a source circuit. The following figure shows a connection exam-

ple.
SERVOPACK Host controller
24-V power supply
8 | EDM1+ f

FHS T o N

€ EDM1 Output Signal Specifications

Type Signal Pin No. Outp;:tSSta— Meaning
ON Both the /HWBB1 and /HWBB2 signals are operat-
- ing normally.
Output EDMA CN8-8 9 LA ,
CN8-7 OFF The /HWBB1 signal, the /HWBB2 signal, or both
are not operating.

The electrical characteristics of the EDM1 signal are as follows:

ltem OETE UL Remarks
istics
Maximum Allow-
able Voltage 80VDC -
Maximum Allow-
able Current S0mADC | -
Maximum ON Voltage between EDM1+ and EDM1- when current is 50
1.0V

Voltage Drop mA
Maximum Delay 8 Time from a change in /HWBB1 or /HWBB?2 until a change

. ms .
Time in EDMA1




4.7 Connecting MECHATROLINK Communications Cables

Connecting MECHATROLINK Communications Cables

Connect the MECHATROLINK-IlIl Communications Cables to the CNBA and CN6B connectors.

Note: The length of the cable between stations (L1, L2, ... Ln) must be 0.5 m or more.

Use the following procedure to remove the MECHATROLINK-III Communications Cable con-
nectors from the SERVOPACK.

/ 1. Slide the lock ejector
toward the SERVOPACK.

SERVOPACK <j:j

|::> —— 2. Remove the connector

while the lock ejector is slid
toward the SERVOPACK.

Lock ejector

Note: The MECHATROLINK-IIl Communications Cable connector may be damaged if it is removed without being
unlocked.

Wiring and Connecting SERVOPACKSs
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4.8 Connecting the Other Connectors

4.8.1 Serial Communications Connector (CN3)

m Connecting the Other Connectors

481  Serial Communications Connector (CN3)

To use a Digital Operator or to connect a computer with an RS-422 cable, connect CN3 on the
SERVOPACK.

Refer to the following manual for the operating procedures for the Digital Operator.
[T =-7-Series Digital Operator Operating Manual (Manual No.: SIEP S800001 33)

482 Computer Connector (CN7)

To use the SigmaWin+ Engineering Tool, connect the computer on which the SigmaWin+ is
installed to CN7 on the SERVOPACK.

Refer to the following manual for the operating procedures for the SigmaWin+.
[T Engineering Tool SigmaWin+ Online Manual (Manual No.: SIEP S800001 48)

483 Analog Monitor Connector (CN5)

To use an analog monitor, connect CN5 on the SERVOPACK.
» Wiring Example

White Measuring probe
Black Black
Connect to CN5 Black Probe ground i'\él;?jumrg?t
on the SERVOPACK. White Red Measuring probe
Red Black
Probe ground

* The measuring instrument is not provided by Yaskawa.

Refer to the following section for information on the monitoring methods for an analog monitor.
Iz 9.3 Monitoring Machine Operation Status and Signal Waveforms on page 9-6



Basic Functions That
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This chapter describes the basic functions that must be set
before you start servo system operation. It also describes
the setting methods.
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5.1 Manipulating Parameters (PnO0O0)

5.1.1 Parameter Classification

M Manipulating Parameters (PnOCO0O)

This section describes the classifications, notation, and setting methods for the parameters

given in this manual.

51.1 Parameter Classification

There are the following two types of SERVOPACK parameters.

Classification Meaning

Parameters for the basic settings that are
required for operation.

Parameters that are used to adjust servo
performance.

Setup Parameters

Tuning Parameters

Lizitie and set the tuning parameters, set PnO0OB to n.OOO1 (Display all parameters).

The tuning parameters are not displayed by default when you use the Digital Operator. To display

Parameter Meaning When Enabled | Classification
n.0000 .
. Display only setup parameters.
Pn0OB | (default setting) ey ony seip b After restart Setup
n.O0001 Display all parameters.

The setting method for each type of parameter is described below.

Setup Parameters

You can use the Digital Operator, or SigmaWin+ to set the setup parameters individually.

Information

We recommend that you use the Setup Wizard of the SigmaWin+ to easily set the required setup

parameters by setting the operating methods, machine specifications, and 1/0 signals according

to on-screen Wizard instructions.

=8 Setup Wizard x|
H [1] Servopack Selection | | |
o Encodzr Seleetion | f Servopack Selection / @ Encoder Selection

(when the Servopeck is connected), the models are automatically displeyed. In Offline mode (when

Servopack and motor selection: Confirm yaur motor madel and Ssrvopack model. In Oning mads
| the Servopack is disconnected), the mods! numbers must be sat manuslly.

-
e 8 Contral Made Selection
Cortrol Wode Selection: Select s control mode such s Speed Control thet uses analog vokage
reference and Pasition Control that uses pulse-train reference
B Reference Input Setting B Reference Input Setting
Setthe reference input specifications an other items in accordance with the connected machine
and host cortroler.
&1 Wotor Encoder Setting
Configure the settings for the motor and encoder you use, such as encoder type, encader outat
|t Bl Seiing from the Servopach tencoder dividing pulse)
. .
= Motor Stop Method Selection
Setthe motor stop method and whether o not to use brake ot occurrence of alarm when the servo
is off (motor power is off) or the when the overtravel it is used (movable maching parts exceed
2L Wiotor Stop Method Selection the allovwable range of mation and turn OM & limt Switch)
[ |
B0 Signal Setting

The Ii0) signal allocations for specified terminal numbers of the CH-1 connector can be changed

from the standard allocation. 110 signal forced input and output are provided to check the wiring.
8%, 110 Sionel Setting

asaveriite

Check the allocated signals, and save the parameters in a fil

ol Seveiniite |

Close

Basic Functions That Require Setting before Operation
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5.1 Manipulating Parameters (PnO00)

5.1.2 Notation for Parameters

Tuning Parameters

Normally the user does not need to set the tuning parameters individually.

Use the various SigmaWin+ tuning functions to set the related tuning parameters to increase the
response even further for the conditions of your machine. Refer to the following sections for details.
I 8.6 Autotuning without Host Reference on page 8-23

I 8.7 Autotuning with a Host Reference on page 8-34

Iz 8.8 Custom Tuning on page 8-42

You can also set the tuning parameters individually to make adjustments. Refer to the following section
for details.
Iz 8.13 Manual Tuning on page 8-81

512 Notation for Parameters

There are two types of notation used for parameters that depend on whether the parameter
requires a numeric setting (parameter for numeric setting) or requires the selection of a function
(parameter for selecting a function).

» Parameters for Numeric Settings

The control methods for which the parameters apply are given.

: Speed control : Position control : Torque control

Speed Loop Gain
Pn100 T
Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1 Hz 400, Immediately Tuning
Parameter / / /\
number This is the minimum || This is the This is when any o
unit (setting increment) || parameter setting change made to the Tlhls |$the. parameter
This is the setting range that you can set for before shipment. parameter WI||‘ classification.
for the parameter. the parameter. become effective.
- Parameters for Selecting Functions
Parameter Meaning When Enabled Classification
n.00o0O0O Use the encoder according to encoder specifications.
(default setting)
Pn002 |n.O0100O Use the encoder as an incremental encoder. After startup Setup
n.0O2000 Use the encoder as a single-turn absolute encoder.
AN \
N\ AN ‘
Parameter The notation “n.000OO” indicates a parameter for This column explains the
number selecting functions. selections for the function.

Each O indicates the setting for one digit.
The notation shown here means that the third digit
from the right is set to 2.




5.1 Manipulating Parameters (PnO0O0)

5.1.3 Parameter Setting Methods

5.1.3

Parameter Setting Methods

You can use the SigmaWin+ or a Digital Operator to set parameters.
A sample operating procedure is given below.

Setting Parameters with the SigmaWin+

1. Select Parameters - Edit Parameters from the menu bar of the Main Window of the Sig-
maWin+.

2. Select the cell of the parameter to edit.

If the parameter to edit is not displayed in the Parameter Editing Dialog Box, click the 'a or = Button
to display the parameter to edit.

3. Click the Edit Button.

Display Moce
Display Settiny 2] import |
UserLevel 5 | vl 2 (Ta the adjustmert ) = Ul S =] i
CortrolMode —[4 AN Control Mode =l [ commert | Custamize

All constart number |Funt:l|ur| Selection(Pridz:-) | Sain(Prte) | Speed(Pride) | TorquetPaxe) | SequencecPrs) | 1o Sian | wechstralinkpn 4| ¥

Mo, Name: Set value AXISF00 Input v] AXISH0T Thout valul AXISH02 Input valu] AXISH0E ~
(¥ Pn0O0 Basic Function Select Switch D — 000TH 0000H 0000H 0000H —
Odieit Servomotor direction = 1:5ets CWas fo 0 : Sets GOW : 0 : Sets GOW ¢ 0 : Se
1dieit Reserved (Do not change.) E 0: PReserved (Do 0: Reserved (Do 0: Reserved (Do | 0: Res
2digit Reserved (Do not change} B 0: Reserved (Do 0: Reserved (Do | O: Reserved (Do | 0: Res
Sdieit Reserved (Do not change} B 0: Reserved (Do 0: Reserved (Do | 0: Reserved (Do | 0: Res

1 Pn0O01 Application Function Select Switch 1 - 0012H 0010H 0012H o012H
Odigit Servo OFF or Alarm G1 Stop Mode - 2: Makes the mol 0 - Stops the n 2: Makes the mol 2 : Mak
Tdigit Owertravel (OT) Stop Made - 1 : Sets the torqu 1 : Sets the torqu 1 : Sets the torqu 1 : Set
2digit Reserved (Do not change} B 0: Reserved (Do 0: Reserved (Do | O: Reserved (Do | 0: Res
3digit Reserved (Do not change. = 0: Reserved (Do 0: Reserved (Do | 0: Reserved (Do 0: Res

1 Pr0O02 Application Function Select Switch 2 - 0111H m11H 0011H m11H
Odigit Reserved (Da not change) E 1:Reserved (Do 1:Reserved (Do | 1: Reserved (Do | 1:Rec
Tdigit Reserved (Do not change} B 1:Reserved (Do 1: Reserved (Do | 1: Reserved (Do | 1: Res
I2d|g|t Absolute Encoder Usaze B 1: Uses absolute 1 : Uses ibso\ule 0 : Uses absol 1: Llielﬂ

4 »

™ Select &li{&1l constant number:include nat displayed) = t |

¥ Axis Collation(Displary the collstion resutt of the selected axis) 4|

Initialize Compare Read Wirite

<] &l | &

4. Change the setting of the parameter.

1. For a parameter for a numeric setting, input the numeric setting.

2. For a parameter for a function selection, select the setting from the list for the individ-
ual digit.

Information

5. Click the OK Button.
CI I

oot [Easic Function Select Switch 1

digt 0 Servo OFF or Alarm G1 Stop hMode

IEI: Stops the motor by applying DB (dynamic brake) j

cligit 1 Owertravel (OT) Stop Moce

ID : Same setting &= Pn001 .0 (Stops the motor by applying DB or by coasting). j

cligit 2 ACDC Povwer Input Selection

ID : Mot applicable to DC power input: Input AC power supply through L1, L2, :j

cligit 3 Warning Code Output Selection

|0: 8LO1, AL02, and ALO3 outiut only alam cades. =l

I 0000 H
Ok I Cancel |

Basic Functions That Require Setting before Operation
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5.1 Manipulating Parameters (PnO00)

5.1.4 Write Prohibition Setting for Parameters

6. Click the Write Button.
Writing will start.
This concludes the procedure to edit the parameter. Proceed to step 7 only when the dialog box
shown in step 7 is displayed.

7. Click the OK Button.

“erification

The following parameters will be enabled after cycling the main and control posver

Mo, [ Hame -
(] JBasic Function Select Switch 0

PrO0 fpplication Function Select Switch 1

PrO0Z2 fpplication Function Select Switch 2

Pr10B #pplication Function for Gain Slecect Switch

4 I>I;

8. To enable changes to the settings, turn the power supply to the SERVOPACK OFF and
ON again.

Setting Parameters with a Digital Operator

Refer to the following manual for information on setting the parameters with a Digital Operator.
[T =-7-Series Digital Operator Operating Manual (Manual No.: SIEP S800001 33)

514

Write Prohibition Setting for Parameters

You can prohibit writing parameters from the Digital Operator.
Even if you do, you will still be able to change parameter settings from the SigmaWin+.

Preparations
No preparations are required.

Applicable Tools

The following table lists the tools that you can use to change the Write Prohibition Setting and
the applicable tool functions.

Tool Function Reference
(10 =-7-Series Digital Operator Operating
Digital Operator Fn010 Manual (Manual No.: SIEP S800001
33)
SigmaWin+ Setup - Write Prohibited Setting I3 Operating Procedure on page 5-6

Operating Procedure
Use the following procedure to prohibit or permit writing parameter settings.

1. Select Setup - Write Prohibited Setting from the menu bar of the Main Window of the
SigmaWin+.

2. Pressthe ¥ or & forthe rightmost digit and set one of the following.
0000: Writing is permitted (default setting).
0001: Writing is prohibited.



5.1 Manipulating Parameters (PnO0O0)

5.1.4 Write Prohibition Setting for Parameters

3. Click the Setting Button.

@ White Prohibited Setting AXIS#0

Wirite Prohibited Setting is GN

alalala

Setting

£

rlv|v|¥]

4. Click the OK Button.
The setting will be written to the SERVOPACK.

5. To enable the new setting, turn the power supply to the SERVOPACK OFF and ON
again.

This concludes the procedure to prohibit or permit writing parameter settings.

Restrictions

If you prohibit writing parameter settings, you will no longer be able to execute some functions.
Refer to the following table.

SigmaWin+ Digital Operator When Writ-
Menu Bar SigmaWin+ Function . : ing Is Pro- | Reference
Button Name Fn No. Utility Function Name hibited
- . Cannot be
Origin Search Fn003 | Origin Search executed. | Page 7-19
Absolute Encoder Reset Fn008 | Reset Absolute Encoder Cannot be page 5-47
executed.
Adjust Analog Monitor Output | Cannot be
Fn0OC age 9-8
Adjusting the Analog Moni- Offset executed. | P29
tor Output i i
p FnooD Adlust Analog Monitor Output | Cannot be page 9-8
Gain executed.
FnOOE Autotune Motor Current Cannot be
Motor Current Detection Detection Signal Offset executed.
. - page 6-54
Offset Adjustment EnooF | Manually Adjust Motor Cur- | Cannot be
rent Detection Signal Offset | executed.
Multiturn Limit Setting after Cannot be
Multiturn Limit Setting Fn013 | Multiturn Limit Disagreement page 6-38
executed.
Alarm
Setup Reset Configuration Error Reset Option Module Config- | Cannot be
of Option Module A uration Error executed. | P29° 12-43
Vllblra't|on' Detection Level Fno1B Initialize Vibration Detection Cannot be page 6-50
Initialization Level executed.
Setting the Origin of the Set Absolute Linear Encoder | Cannot be )
Absolute Linear Encoder D Origin executed. | P29¢ 5-49
Cannot be
Reset Motor Type Alarm Fn021 | Reset Motor Type Alarm executed. | Page 5-14
Software Reset Fn030 | Software Reset Can be page 6-46
executed.
. . . . Cannot be
Polarity Detection Fn080 | Polarity Detection executed. | Page 5-26
. . . . Cannot be
Tuning-less Level Setting Fn200 | Tuning-less Level Setting executed. | Page 8-15
Cannot be
EasyFFT Fn206 | Easy FFT executed. | Page 8-96
e - - Cannot be
Parameters | Initialize Servo Fn005 | Initialize Parameters executed. | Page 5-8

Continued on next page.
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5.1 Manipulating Parameters (PnO00)

5.1.5 Initializing Parameter Settings

Continued from previous page.

SigmaWin+ Digital Operator When Writ-
Menu Bar SigmaWin+ Function o . ing Is Pro- | Reference
Button Name Fn No. Utility Function Name hibited
Autotuning without Refer- Fn201 Advanced Autotuning with- Cannot be page 8-23
ence Input out Reference executed.
Autotuning with Reference Fn202 Advanced Autotuning with Cannot be page 8-34
Input Reference executed.
. . . Cannot be
Tuning Custom Tuning Fn203 | One-Parameter Tuning executed. | Page 8-42
Anti-Resonance Control Adjust Anti-resonance Con- | Cannot be
Adjustment Fn204 |, ) executed, | P29¢ 851
) ) . ) . . Cannot be
Vibration Suppression Fn205 | Vibration Suppression executed. | Page 8-56
. Can be
Fn011 | Display Servomotor Model executed.
Canb page 9-2
Fn012 | Display Software Version o ot
Monitor Product Information , .
Display SERVOPACK and Can be
FnO1E
Servomotor IDs executed.
- page 9-2
FnO1F Display Servomotor ID from Can be
Feedback Option Module executed.
. Cannot be
Tt Ol Jogging Fn002 | Jog executed. | Page 7-7
tion ) Cannot be
Program Jogging Fn004 | Jog Program executed. | Page 7-14
Alarm History Display Fn0OOO | Display Alarm History Can be page 12-41
executed.
Alarm c b
Alarm History Clear Fn006 | Clear Alarm History annot be page 12-42
executed.

* The Initialize Button will be displayed when you select Parameters - Edit Parameters from the menu bar.

5.1.5

Initializing Parameter Settings

You can return the parameters to their default settings.

This function will not initialize the settings of the parameters that are adjusted for the FnOOC,
FnOOD, FnOOE, and FnOOF utility functions.

@

Important

To enable the new settings, turn the power supply to the SERVOPACK OFF and ON again after
you complete the operation.

Preparations

Check the following settings before you initialize the parameter settings.

» The parameters must not be write prohibited.
» The servo must be OFF.




5.1 Manipulating Parameters (PnO0O0)

5.1.5 Initializing Parameter Settings

Applicable Tools

The following table lists the tools that you can use to initialize the parameter settings and the
applicable tool functions.

Tool Function Reference
[J0 =-7-Series Digital Operator Operating
Digital Operator Fn005 Manual (Manual No.: SIEP S800001
33)
SigmaWin+ Parameters - Edit Parameters IIg Operating Procedure on page 5-9

Operating Procedure
Use the following procedure.

1. Select Parameters - Edit Parameters from the menu bar of the Main Window of the Sig-
maWin+.

2. Click the Initialize Button.

TE Parameter Editine :
Display Moce |
] kS
BN (=] Userlevel o evel 2 (To the adjustment ) =l Display Setting i) meort
Cotrolbodle — [4- all Cortrol Mods =] |2J comment | Cuiomize |
A constant number |Fur|c:tmn Selection(Priex-) | GaingPri e | SpeediPrido) | TorquecPnaie:) | SeouencerPnso:) | 10 sion | Mechatrolinkien 4 | »
Mo, [Name [Set value AXISHO0 Input v | AXISHN Input valu) AXIS#02 Thout walu AXIS#0E &
[* PnO00  Basic Function Select Switch 0 — D001 H 0000H 0000H 0000H —
Odigit Servomotor direction = 1:5ets CWas fo 0 : Sets GOW < 0 : Sets GCW < 0 : Se
1digit Reserved (Do not change) = 0: Reserved Do 0: Reserved (Do | 0: Reserved (Do 0: Res
2digit Reserved (Do not change) = 0: Reserved Do 0: Reserved (Do | 0: Reserved (Do 0: Res
3digit Reserved (Do not change) = 0: Reserved Do 0: Reserved (Do | 0: Reserved (Do 0: Res
I Pno0t Application Function Select Switch 1 - a01zH 0010H a012zH a012H
Odigit Servo OFF ar Alarm G1 Stop Mode - 2 Makes the mod D - Stops the n 2 Makes the mol 2 : Mak
1digit Owertravel (OT) Stop Mode e 1: Sets the forque 1 : Sets the torque 1 Sets the torque 1@ Set:
2digit Reserved (Do not change) = 0: Reserved Do 0: Reserved (Do | 0: Reserved (Do 0: Res
3digit Reserved (Do not change) = 0: Reserved Do 0: Reserved (Do | 0: Reserved (Do 0: Res
I Pn002 Application Function Select Switch 2 - m1iH 0111H 0011H m11H
Odigit Reserved (Do not change) = 1:Reserved Do 1:Reserved (Do | 1: Reserved (Do 1: Res
1digit Reserved (Do not change) = 1:Reserved Do 1:Reserved (Do | 1: Reserved (Do 1: Res
2digit Absolute Encoder Usaze E 1: Uses absolute 1: Uses abzolute 0 : Uses absolb 1:Usex
4] | 3
I Select AI(AI constart number:inciude not displayed) o Eit
¥ &sis Collstion(Display the collation result of the selected axis) 4|
|
Intialize Compare Fead Wirite
i Wi |

3. Click the OK Button.

Verification

A CAUTION

se caution when intializing parameters as some
arameters may not match the target machine.

Clicking the OK button to inttialize the Servopack seftinus.

o T

Click the Cancel Button to cancel initialization. The Parameter Editing Dialog Box will return.

Basic Functions That Require Setting before Operation



5.1 Manipulating Parameters (PnO00)

5.1.5 Initializing Parameter Settings

4. Click the Initialize Button.

Initialize the Servopack settings

Clicking the Inttialize button will intialize the Servopack
settings.

Intialize:
Cancel

A 2

N A

Click the Cancel Button to cancel initialization. The Parameter Editing Dialog Box will return.

5. Click the OK Button.

Caution

& CAUTION

ower must be cycled to enable settings.

fter initializing, be sure to check that all parameter
ettings match the target machine.

6. Turn the power supply to the SERVOPACK OFF and ON again after the parameter set-
tings have been initialized.

This concludes the procedure to initialize the parameter settings.



5.2 MECHATROLINK-III Communications Settings

5.2.1 Communications Settings

MECHATROLINK-IIl Communications Settings

The settings for MECHATROLINK-III communications are made with the DIP switch (S3).
The station address is set using the rotary switches (S1 and S2).

n
w

AR |
NO

o
o
o
o
D
o

$C0s.

2
\%Qg@

)

§%%

=

o
QO
)

C_/f .
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521 Communications Settings
Use the DIP switch (S3) to make the communications settings.
Settin
Pin No. Function g — Defa}ult
1 2 Description Setting
OFF OFF 16 bytes
10 Sets the number of ON OFF 32 bytes 1: OFF
’ transmission bytes. OFF ON 48 bytes 2:ON
ON ON Reserved. (Do not change.)
3 Reserved. (Do not change.) OFF
4 Reserved. (Do not change.) OFF
R « If you will use the MECHATROLINK-III standard servo profile, set the number of transmission
@ bytes to either 32 or 48.
» To enable the new setting, turn the power supply to the SERVOPACK OFF and ON again after
Important you change the communications switches (S1, S2, and S3) .
522 Setting the Station Address
Use the rotary switches (S1 and S2) to set the station address.
Station Address S1 S2
00 to 02 hex: Disabled (Do not set.) 0 Oto2
03 hex (default setting) 0 3
04 hex 0 4
EF hex E F
FO to FF hex: Disabled (Do not set.) F OtoF

Basic Functions That Require Setting before Operation



5.3 Power Supply Type Settings for the Main Circuit and Control Circuit

5.3.1 AC Power Supply Input/DC Power Supply Input Setting

Power Supply Type Settings for the Main Circuit and Control Circuit

A SERVOPACK can operated on either an AC power supply input or DC power supply input to
the main and control circuits. If you select an AC power supply input, you can operate the SER-
VOPACK on either a single-phase power supply input or a three-phase power supply input.
This section describes the settings related to the power supplies.

531 AC Power Supply Input/DC Power Supply Input Setting

Set Pn001 = n.OXOO (Main Circuit Power Supply AC/DC Input Selection) to specify whether
to use an AC or DC power supply input for the main circuit power supply to the SERVOPACK.

If the setting of PN001 = n.OOXODO does not agree with the actual power supply input, an A.330
alarm (Main Circuit Power Supply Wiring Error) will occur.

Example Examples of When an A.330 Alarm (Main Circuit Power Supply Wiring Error) Occurs
« A DC power supply is connected between the B1/@® and ©2 terminals, but an AC power
supply input is specified (Pn001 = n.OO0O0O).
« An AC power supply is input to the L1, L2, and L3 terminals, but a DC power supply is
specified (Pn001 = n.O0100).

Parameter Meaning When Enabled | Classification
n.0O000O0
default set- | Use an AC power s ly input.
Pn001 ’iing) ! POWer sUpply Inpu After restart Setup
n.O0100 Use a DC power supply input.

/\ WARNING

® Connect the AC or DC power supplies to the specified SERVOPACK terminals.
« Connect an AC power supply to the L1, L2, and L3 terminals and the L1C and L2C terminals on
the SERVOPACK.
» Connect a DC power supply to the B1/@® and ©2 terminals and the L1C and L2C terminals on
the SERVOPACK.
There is a risk of failure or fire.

® Always specify a DC power supply input (Pn001 = n.0100) before you input DC power for
the main circuit power supply.
If you input DC power without specifying a DC power supply input (i.e., without setting Pn001 to
n.O100), the SERVOPACK’s internal elements may burn and may cause fire or damage to the
equipment.

® With a DC power supply input, time is required to discharge electricity after the main power
supply is turned OFF. A high residual voltage may remain in the SERVOPACK after the
power supply is turned OFF. Be careful not to get an electric shock.

® Install fuses on the power supply line if you use DC power.

® The Servomotor returns regenerative energy to the power supply. If you use a SERVOPACK
with a DC power supply input, regenerative energy is not processed. Process the regenera-
tive energy at the power supply.

® |f you use a DC power supply input with any of the following SERVOPACKS, externally con-
nect an inrush current limiting circuit and use the power ON and OFF sequences recom-
mended by Yaskawa: SGD7S-330A, -470A, -550A, -590A, or -780A.
There is a risk of equipment damage.
Refer to the following section for the power ON and OFF sequences.
IIg 4.3.3 Power ON Sequence on page 4-13

Refer to the following section for information on wiring the SERVOPACK.
I 4.3.4 Power Supply Wiring Diagrams on page 4-15



5.3 Power Supply Type Settings for the Main Circuit and Control Circuit

5.3.2 Single-phase AC Power Supply Input/Three-phase AC Power Supply Input Setting

5.3.2

Single-phase AC Power Supply Input/Three-phase AC
Power Supply Input Setting

Some models of Three-phase 200-VAC SERVOPACKS can also operate on a single-phase
200-VAC power supply.

You can use a single-phase, 200-V power supply input with the following models.
« SGD7S-R70A, -R90A, -1R6A, -2R8A, and -5R5A

If you use a single-phase, 200-VAC power supply input for the SERVOPACK’s main circuit
power supply, set parameter Pn00B to n.O0100 (Use a three-phase power supply input as a
single-phase power supply input).

Parameter Meaning When Enabled | Classification

n.0O000O0
(default setting)

Use a three-phase power supply input.

Pn00B After restart Setup

Use a three-phase power supply input and

n.O0100 : .
as a single-phase power supply input.

3 1. If you use a single-phase power supply input without specifying a signal-phase AC power sup-
@ ply (PnOOB = n.01010), an A.F10 alarm (Power Supply Line Open Phase) will occur.
2. Not all SERVOPACKSs can be run on a single-phase AC power supply input. If you connect a
Important single-phase AC power supply input to a SERVOPACK that does not support single-phase
power, an A.F10 alarm (Power Supply Line Open Phase) will occur.

3. If you use a single-phase 200-VAC power supply input, the torque-motor speed characteristic
of the Servomotor will not be the same as for a three-phase AC power supply input. Decide
whether to use a single-phase or three-phase AC power supply input after checking the char-
acteristics given in the Servomotor manual or catalog.

Refer to the following section for information on wiring a single-phase AC power supply input to
the SERVOPACK.
Iz * Wiring Example for Single-Phase, 200-VAC Power Supply Input on page 4-16

Basic Functions That Require Setting before Operation



5.4 Automatic Detection of Connected Motor

m Automatic Detection of Connected Motor

You can use a SERVOPACK to operate either a Rotary Servomotor or a Linear Servomotor.

If you connect the Servomotor encoder to the CN2 connector on the SERVOPACK, the SER-
VOPACK will automatically determine which type of Servomotor is connected. Therefore, you

normally do not need to specify the motor type.

Information

If an encoder is not connected, e.g., for a test without a motor, you can specify a Rotary Ser-

vomotor or a Linear Servomotor in Pn000 = n.XOODO (Rotary/Linear Startup Selection When
Encoder Is Not Connected). If you specify either a Rotary or Linear Servomotor, only the
parameters, monitors, alarms, and functions for the specified motor type will be enabled.

Parameter Meaning

When
Enabled

Classification

When an encoder is not con-
e nected, start as SERVOPACK for

(default setting) Rotary Servomotor.

Pn000

When an encoder is not con-
n. 1000 nected, start as SERVOPACK for
Linear Servomotor.

After restart

Setup




5.5 Motor Direction Setting

m Motor Direction Setting

You can reverse the direction of Servomotor rotation by changing the setting of Pn000 =
n.O0O0X (Direction Selection) without changing the polarity of the speed or position reference.
This causes the rotation direction of the motor to change, but the polarity of the signals, such
as encoder output pulses, output from the SERVOPACK do not change. Set the appropriate
direction for your system.

Refer to the following section for details on the encoder divided pulse output.
IZ 6.5 Encoder Divided Pulse Output on page 6-19

» Rotary Servomotors

The default setting for forward rotation is counterclockwise (CCW) as viewed from the load end of the Servomotor.

Forward/Rever . . - Applicabl
Parameter L Motor Direction and Encoder Divided Pulse Outputs P °?be
Reference Overtravel Signal (OT)
+ Torque reference Encoder Divided Pulse Outputs P-OT (For-
Forward _’ ‘ ward Drive
oooo B] e Pro JUUL d Drive:
n. reference Prohibit) sig
Use CCW as CCW | Motor speed PBO M Phase-B lead nal
the forward
direction * Torque reference  Encoder Divided Pulse Outputs N-OT
(default setting) R]:everse ime pao | LI LT Phase-alead [()Revegse
reterence rive Pro-
51000 ow Motorspeed P00 | || L] | hibit) signal
n
*4 Torque reference  Encoder Divided Pulse Outputs P-OT (For-
n.0001 Forward ’ Ntime Pao LTI ward Drive
Use CW as the | reference <2 Mo Prohibit) sig-
CW "
forward direc- Motor speed PBO Phase-B lead nal
tion. ——} Torque reference  Encoder Divided Pulse Outputs N-OT
(Reverse Rota- | Reverse ’ B (Reverse
; Ti Phase-A lead .
tion Mode) reference 'me pro | LI LI | prase-aea Drive Pro-
Motor speed PBO M hibit) signal

Note: The trace waveforms of the SigmaWin+ are shown in the above table for the torque reference and motor speed diagrams. If you
measure them on a measuring instrument, e.g., with an analog monitor, the polarity will be reversed.

» Linear Servomotors

Before you set this parameter, make sure that Pn080 = n.O00OXO (Motor Phase Sequence Selection) is set correctly.

B Forward/Reverse | Motor Moving Direction and Encoder Divided Pulse Applicable
Reference Outputs Overtravel Signal (OT)
n.0Ooogo g*' Force reference  Encoder Divided Pulse Outputs P-OT (F
Use the direc- | Forward o ™ T -OT (For-
reference Moves in the Time PAO ward Drive
tion in which count-up Prohibit) signal
the linear direction. Motor speed PBO M Phase-B lead )sig
encoder counts g( + Force reference Encoder Divided Pulse Outputs N-OT
up as the for- Reverse : M ) .
ward direction. | reference Movesc;” the PAO Phase-Alead | (Reverse Drive
ing count-gown Prohibit) signal
(default setting) direction. Motor speed ~ PBO M ohibit) signa
Pn000 +4 Force reference Encoder Divided Pulse Outbut
n.0O0O0O1 . Forward ) . ncoder Divided Pulse Outputs P-OT (qu_
Use the direc- reference Moves in the ! PAO M Wal’d‘ DI’IVQ
tion in which count-down | \otor speed Prohibit) signal
the linear direction. Peo | [/ [/ ] Phase-B ead
encoder counts +
down as the g Encoder Divided Pulse Outputs N-OT
) Reverse 4 .
forward direc- | &2 T [ Moves in the pa0 | L LT 1 Phase-aead (Ff%e\r/weést)e Drlve|
tion. count-up Motor speed rohibit) signa
direction. P PBO M

Note: The trace waveforms of the SigmaWin+ are shown in the above table for the force reference and motor speed diagrams. If you mea-

sure them on a measuring instrument, e.g., with an analog monitor, the polarity will be reversed.

Basic Functions That Require Setting before Operation



5.6 Setting the Linear Encoder Pitch

m Setting the Linear Encoder Pitch

If you connect a linear encoder to the SERVOPACK through a Serial Converter Unit, you must
set the scale pitch of the linear encoder in Pn282.

If a Serial Converter Unit is not connected, you do not need to set Pn282.

Li

Serial Converter Unit
The Serial Converter Unit converts the signal from the linear encoder into a form that can be read

by the SERVOPACK.
Term
Scale Pitch
A linear encoder has a scale for measuring lengths (positions). The length of one division on this
scale is the scale pitch.
Linear Encoder Pitch |Speed| [Position| [Force]
Pn282 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 6,553,600 0.01 um 0 After restart Setup

You will not be able to control the Linear Servomotor if Pn282 is not set correctly. Check the
above table and always set the correct value before you operate the Linear Servomotor.

Tvpe of Linear Linear Encoder
yP Manufacturer Model Serial Converter Unit Model Pitch
Encoder (]
JZDP-D003-000-E
LIDA480O 20
Heidenhain JZDP-G003-000-E
Corporation JZDP-D003-000-E
Incremental LIF480 4
JZDP-G003-000-E
Renishaw PLC RGH2op | 2ZDP-D00S-OODIE 20
ishaw
JZDP-G005-000-E

The first time you supply power to the SERVOPACK, the panel display on the front of the Ser-
vomotor will display an A.080 alarm (Linear Encoder Pitch Setting Error). The A.080 alarm is
displayed because the setting of Pn282 has not been changed. The A.080 alarm will be cleared
when you change the setting of Pn282 and then turn the power supply OFF and ON again.

Information

Linear Encoder Pitch
If you do not use a Serial Converter Unit, the linear encoder pitch is automatically set. It is not
necessary to set Pn282. You can use the SigmaWin+ to check the linear encoder pitch that
was automatically set. Refer to the following section for details.
Iz 9.1 Monitoring Product Information on page 9-2



5.7 Writing Linear Servomotor Parameters

Writing Linear Servomotor Parameters

If you connect a linear encoder to the SERVOPACK without going through a Serial Converter
Unit, you must use the SigmaWin+ to write the motor parameters to the linear encoder. The
motor parameters contain the information that is required by the SERVOPACK to operate the
Linear Servomotor.

You can download the motor parameters from our web site (http://www.e-mechatronics.comy/).

/\ WARNING

® Check the motor and linear encoder information before you write the motor parameters.
If you do not write the correct motor parameters, the motor may run out of control or burning
may occur, possibly resulting in equipment damage or fire.

Compfy @ SigmaWin+
USB o~ E] Motor parameter file

The motor parameters
are written to the linear
encoder through the
SERVOPACK.

SERVOPACK

Linear encoder

y Serial number information is not included in the motor parameters. You cannot use the monitor
functions of the SERVOPACK to monitor the serial number.

Important If you attempt to monitor the serial number, ******** will be displayed.

Basic Functions That Require Setting before Operation

Precautions

« If the encoder parameters are not written to the linear encoder, an A.CAQ alarm (Encoder
Parameter Error) will occur. Consult the manufacturer of the linear encoder.

« If the motor parameters are not written to the linear encoder, an A.CAO alarm (Encoder
Parameter Error) will not occur, but the following alarms will occur.
A.040 (Parameter Setting Error), A.041 (Encoder Output Pulse Setting Error),
A.050 (Combination Error), A.051 (Unsupported Device Alarm),
A.550 (Maximum Speed Setting Error), A.710 (Instantaneous Overload),
A.720 (Continuous Overload), and A.C90 (Encoder Communications Error)

Applicable Tools

The following table lists the tools that you can use to write the parameters to the Linear Servo-
motor and the applicable tool functions.

Tool Function | Reference
Digital Operator You cannot write Linear Servomotor parameters from the Digital Operator.
SigmaWin+ Setup - Motor Parameters | I3 Operating Procedure on page 5-18




5.7 Writing Linear Servomotor Parameters

Operating Procedure
Use the following procedure to write the motor parameters to the linear encoder.

1. You can download the motor parameter file to write to the linear encoder from our web
site (http://www.e-mechatronics.com/).

2. Select Setup - Motor Parameter Scale Write from the menu bar of the Main Window of
the SigmaWin+.

3. Click the OK Button.
x

A WARNING

This function rewrites data in the scals

It the: data wehich does not suit the connected motar is reveritten, the motor
may not weork normally, resulting in motor overrun, etc., and it is very
EEUL=ES

Be sure that the data written in the scale suits the connected motor

o
(o _com
o

Click the Cancel Button to cancel writing the motor parameters to the linear encoder. The Main Win-
dow will return.

If the write is completed normally, the Motor Parameter Scale Write - File Select Dialog Box will be
displayed.

4. Click the Ref. Button.

E-;E;,Motor parameter scale write - File Select ll

Motar Parameter File

’rhﬂotor patameter file information

File name: BSO_014_SGLTW-3541706P ( Open !
Files of type: IMotor parameter file(*.mcf] j Cancel

4




5.7 Writing Linear Servomotor Parameters

6. Confirm that the motor parameter file information that is displayed is suitable for your

motor, and then click the Next Button.

E{.{;Motor parameter scale write - File Seleck

iatar Parameter File

AAMBE0_014_SCGLTW-3541T0AP |

—Motar parameter file informstion

SGLTW-35A170AP

outling
||
CortForce
EQD 1]
ContCurrent

5.3 [Arms]

PeakForce
Eso [M]
PeakCurrent

ﬁ 13 [&rms]

Displays an exterior
view of the motor.

Type: Iron-core TV -
The Iron-core T linear motors are composed of

Aspect: »ygskawa's LUnigue construction principles of
the TV linear motors negste the effects of

Remarks:

Lo pf Lobie] Lol

@ Cancel

Click the image to
enlarge it.

Click the Cancel Button to cancel writing the motor parameters to the linear encoder. The Main Win-

dow will return.

7. Click the Write Button.

E-;{;,Motor parameter scale write - Scale write

The mator parameter iz weritten in the scale.
Please confirm the motor which connects is corresponding to
the followving information.

—Motor parameter file information

Cutline |

CortFaorce

k20 M)

ContCurrent

PeakForce
Esn [N]
PeakCurrent

SGLTW-35A170AP

E.S [Armsz]

ﬁ 1.3 [Arms]

Type: Iran-core Twy
The Iron-care T¥Y linear motors are composed of

Aspect: *yaskawa's unigue construction principles of

the TW inear motors negste the effects of

Remarks:

L Dol Lo L f b L

= Back Caomplete |

Cancel |
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5.7 Writing Linear Servomotor Parameters

8. Click the Yes Button.

The content of the set motar parameter file is written in the scale.
The motor does not work normally when wrong data is writken,
Is writing executed?

‘fes Mo |

Click the No Button to cancel writing the motor parameters to the linear encoder.

If you click the Yes Button, writing the motor parameter scale will start.

9. Click the Complete Button.

E-;{;,Motor parameter scale write - Scale write 5'

The mator parameter is written in the scale.
Pleaze confirm the motor which connects is corresponding to

the: followwing information. fﬁ

—Motor parameter file information

SGLTW-35A170AP
Outling |

CortForce

[520 ]
ContCurrent

E.S [&rms]

PeakFaorce
Esn 1]
PeakCurrent

ﬁ1 3 [&rms]

Type: Iran-core TV
The lron-core TV linear motars are composed of

Aspect: *ygskawa's unigue construction principles of
the TW linear motors negate the effects of

Remarks:

A I3 Y K 2 Y A

= Back |( Complete I) Cance |

10. Click the OK Button.

Motor parameter scale write ﬂ

A CAUTION

The scale writing of the motor parameter was completed.
Please execute the power supply re-turning COf.
The setting value will be enabled the next power Ok,

*After the next power ON, when A CADEncoder parameter error”
occur, the writing of data is required separately.
Pleaze ask for the data file to our company.

(o |

_—

11. Turn the power supply to the SERVOPACK OFF and ON again.

This concludes the procedure to write the motor parameters.

Confirming If the Motor Parameters Have Been Written

After you write the motor parameters, you can use a monitor function to confirm that the motor
parameters are in the encoder.

If the motor parameters have not been written, no information on the Servomotor will be dis-
played.
Iz 9.1 Monitoring Product Information on page 9-2



5.8 Selecting the Phase Sequence for a Linear Servomotor

m Selecting the Phase Sequence for a Linear Servomotor

You must select the phase sequence of the Linear Servomotor so that the forward direction of
the Linear Servomotor is the same as the encoder’s count-up direction.

Before you set the Linear Servomotor phase sequence (Pn080 = n.OOX0O), check the follow-
ing items.
« Confirm that the signal from the linear encoder is being received normally.

« Make sure that the forward direction of the Linear Servomotor and the count-up direction of
the linear encoder are in the same direction.

not operate or it may run out of control. Always confirm these items before you operate the
motor.

“@ If you do not confirm the above items before you attempt to operate the motor, the motor may

Important

» Related Parameters

Parameter Meaning When Enabled | Classification
n.Loon . Set a phase-A lead as a phase sequence of U, V, and W.
Pn080 |(default setting) After restart Setup
n.O0O10 Set a phase-B lead as a phase sequence of U, V, and W.

 Setting Procedure

1. Set Pn000 to n.OOOOO0 (Set a phase-A lead as a phase sequence of U, V, and W).
This setting is to make following confirmation work easier to understand.

2. Select Monitor - Monitor - Motion Monitor from the menu bar of the Main Window of
the SigmaWin+.
A dialog box will be displayed so that you can check the feedback pulse counter.
To check the feedback pulse counter with the Digital Operator, use UnOOD (Feedback Pulse Counter).

3. Manually move the Moving Coil from one end to the other of the stroke and confirm that
only the correct number of feedback pulses is returned.
If the correct number and only the correct number of pulses is returned, the signal is being received
correctly from the linear encoder.

In this example, assume that a linear encoder with a scale pitch of 20 um and a resolu-
tion of 256 is used. If you manually move the Moving Coil 1 cm in the count-up direction
of the linear encoder, the number of feedback pulses would be as follows:

1 cm/(20 um/256) = 128,000 pulses

Example

- "
|:> | ) Cable for Linear
1

ffffff Servomotor Moving Coil
If there are 128,000 pulses on the feedback pulse counter after

you manually move the Moving Coil in the direction of the cable,

you have completed the confirmation.

Note: The actual monitor display will be offset by the error in the travel distance. There is no
problem as long as the above value is close to the calculated value.

Basic Functions That Require Setting before Operation
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5.8 Selecting the Phase Sequence for a Linear Servomotor

4.

6.

If the correct value is not displayed for the feedback pulse counter, the following condi-

tions may exist. Check the situation and correct any problems.

« The linear encoder pitch is not correct.
If the scale pitch that is set in Pn282 does not agree with the actual scale pitch, the
expected number of feedback pulses will not be returned. Check the specifications of
the linear encoder.

» The linear encoder is not adjusted properly.
If the linear encoder is not adjusted properly, the output signal level from the linear
encoder will drop and the correct number of pulses will not be counted. Check the
adjustment of the linear encoder. Contact the manufacturer of the linear encoder for
details.

» There is a mistake in the wiring between the linear encoder and the Serial Converter
Unit.
If the wiring is not correct, the correct number of pulses will not be counted. Correct
the wiring.

Information

Manually move the Moving Coil in the direction of the cable and check the value of the
feedback pulse counter on the SigmaWin+ to confirm that it is counting up.

If the pulses are counted up, the forward direction of the Linear Servomotor is the same as the count-
up direction of the linear encoder.

- i i %::::

| Cable for Linear Servomotor

Moving Coil
If the feedback pulse counter counts up when you manually move the Moving
Coil in the direction of the cable, you have completed the confirmation.

If the feedback pulse counter counts down, set a phase-B lead as a phase sequence of
U, V, and W (Pn080 = n.OO10) and turn the power supply OFF and ON again.

If necessary, return Pn000 = n.O0OOX (Direction Selection) to its original setting.

This concludes the procedure to set the phase sequence of the Linear Servomotor.



5.9 Polarity Sensor Setting

m Polarity Sensor Setting

The polarity sensor detects the polarity of the Servomotor. You must set a parameter to specify
whether the Linear Servomotor that is connected to the SERVOPACK has a polarity sensor.
Specify whether there is a polarity sensor in Pn080 = n.O0O0OX (Polarity Sensor Selection).

If the Linear Servomotor has a polarity sensor, set Pn080 to n.OOOO0 (Use polarity sensor)

(default setting).

If the Linear Servomotor does not have a polarity sensor, set Pn080 to n.OOMO1 (Do not use
polarity sensor). Turn the power supply OFF and ON again to enable the new setting.

Parameter Meaning When Enabled Classification
n.00O0o . Use polarity sensor.
Pn080 |(default setting) After restart Setup
n.O0O0O1 Do not use polarity sensor.
| . If you set Pn080 to n.OOOMOO0 (Use polarity sensor) and the Linear Servomotor that is con-
nformation

nected to the SERVOPACK does not have a polarity sensor, an A.C21 alarm (Polarity Sensor

Error) will occur when you turn the power supply OFF and ON again.

Basic Functions That Require Setting before Operation
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5.10 Polarity Detection

5.10.1 Restrictions

Polarity Detection

If you use a Linear Servomotor that does not have a polarity sensor, then you must detect the
polarity.

Detecting the polarity means that the position of the electrical phase angle on the electrical
angle coordinates of the Servomotor is detected. The SERVOPACK cannot control the Servo-
motor correctly unless it accurately knows the position of the electrical angle coordinate of the
Servomotor.

The execution timing and execution method for polarity detection depend on the encoder
specification as described in the following table.

Encoder Specification Polarity Detection Execution Timing Polarity Detection Execution Method

Each time the control power supply to
the SERVOPACK is turned ON

Use the SV_ON (Servo ON) com-
mand.

Use the polarity detection function of
the SigmaWin+.

Execute the FN080 (Polarity Detection)
utility function from the Digital Opera-
tor.

(Even after you execute polarity detec-
tion, the position of the polarity will be
lost the next time the control power
supply to the SERVOPACK is turned
OFF)

Only for initial setup, or after the SER-
VOPACK, linear encoder, or motor has
been replaced

Incremental encoder

Use the polarity detection function of
the SigmaWin+.

Execute the Fn080 (Polarity Detection)
utility function from the Digital Opera-
tor.

Use Pn587 (Absolute Linear Encoder
Polarity Detection Selection).

Absoluts encodsr (The results of polarity detection is

stored in the absolute encoder, so the
polarity position is not lost when the
control power supply is turned OFF.)

If you use a Linear Servomotor that does not have a polarity sensor, you will not be able to

Information turn ON the servo until polarity detection has been completed.

5.10.1

Restrictions

Assumed Conditions

The Servomotor will move when you execute polarity detection. The following conditions must

be met before you start.

* It must be OK to move the Moving Coil about 10 mm.
(If polarity detection fails, the Moving Coil may move approximately 5 cm. The amount of
movement depends on conditions.)

 The linear encoder pitch must be 100 um or less. (We recommend a pitch of 40 um or less
for an incremental encoder.)

« As much as possible, the motor must not be subjected to an imbalanced external force. (We
recommend 5% or less of the rated force.)

* The mass ratio must be 50x or less.

» The axis must be horizontal.

» There must be friction equivalent to a few percent of the rated force applied to the guides. (Air
sliders cannot be used.)



5.10 Polarity Detection

5.10.2 Using the SV_ON (Servo ON) Command to Perform Polarity Detection

Preparations

Check the following settings before you execute polarity detection.

 Not using a polarity sensor must be specified (Pn080 = n.OO0O1).

» The servo must be OFF.

« The main circuit power supply must be ON.

» There must be no hard wire base block (HWBB).

« There must be no alarms except for an A.C22 alarm (Phase Information Disagreement).

» The parameters must not be write prohibited. (This item applies only when using the Sig-
maWin+ or Digital Operator.)

» The test without a motor function must be disabled (PnO0OC = n.OO0O0).

» There must be no overtravel.

« If the motor parameters have been written or the origin of the absolute linear encoder has
been set, the power supply to the SERVOPACK must be turned OFF and ON again after
completion of the writing or setting operation.

< 1. Power is supplied to the Servomotor during polarity detection. Be careful not to get an electric
@ shock. Also, the Moving Coil of the Linear Servomotor may greatly move during detection. Do
not approach the moving parts of the Servomotor.
Important 2 Polarity detection is affected by many factors.
For example, polarity detection may fail if the mass ratio or friction is too large or the cable ten-
sion is too strong.

5.10.2

Using the SV_ON (Servo ON) Command to Perform
Polarity Detection

You can use the SV_ON (Servo ON) command to perform polarity detection only with an incre-
mental linear encoder.

Polarity detection will be performed when you turn the control power supply to the SERVO-
PACK OFF and then ON again, and then send the SV_ON (Servo ON) command. As soon as
polarity detection is completed, the /S-RDY (Servo Ready) signal will turn ON.

Polarity detection will start simultaneously with execution of the SV_ON (Servo ON) command.
As soon as polarity detection is completed, the /S-RDY will turn ON and the servo will remain
ON.

SV_ON (Servo ON) command

OFF ON

/S-RDY (Servo Ready) signal
OFF ON

Polarity detection in progress | Completion of polarity detection
— Status display: P-dt — Normal operation is enabled.

Power not supplied. Power supplied.
Motor power status —l

Basic Functions That Require Setting before Operation
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5.10 Polarity Detection

5.10.3 Using a Tool Function to Perform Polarity Detection

5103 Using a Tool Function to Perform Polarity Detection

Applicable Tools

The following table lists the tools that you can use to perform polarity detection and the appli-

cable tool functions.

Tool

Function

Reference

Digital Operator

Fn080

[T =-7-Series Digital Operator Operating
Manual (Manual No.: SIEP S800001 33)

SigmaWin+

Setup - Polarity Detection

I Operating Procedure on page 5-26

Operating Procedure
Use the following procedure.

1. Select Setup - Polarity Detection from the menu bar of the Main Window of the Sig-

maWin+.

2. Click the Continue Button.

A WARNING

During execution of this function, power will be supplied to the linesr motor.

Take care to avoid electric =hock.
The linear mator may move swicdely.
Do not spprosch the motor movable parts.

Do you want to cortinue the polsrity detection?

-
| Continue I Cancel

Click the Cancel Button to cancel polarity detection. The Main Window will return.

3. Click the Start Button.
Polarity detection will be executed.

'&* Polarity detection AXIS#0 x|

The polarity detection will be executed.

This concludes the procedure to execute polarity detection.

5-26



5.11 Overtravel and Related Settings

Overtravel and Related Settings

Overtravel is a safety function of the SERVOPACK that forces the Servomotor to stop in
response to a signal input from a limit switch that is activated when a moving part of the
machine exceeds the safe range of movement.

The overtravel signals include the P-OT (Forward Drive Prohibit) and the N-OT (Reverse Drive
Prohibit) signals.

You use the P-OT and N-OT signals to stop the machine by installing limit switches at the posi-
tions where you want to stop the machine that is operated by the Servomotor.

A SERVOPACK wiring example is provided below.

Rotary Servomotors Linear Servomotors
l:|<f Forward direction of motor Servomotor
\:':‘:D L] ‘ SERVOPACK P — F?nNard direction
Servomotor SERVOPACK
Limit Limit [ \.oT N B —
switch switch 8 Limit Limit | \.oT
P-OT switch switch 8
7
P-OT, |,

Using the overtravel function is not necessary for rotating applications such as rotary tables
and conveyors. No wiring for overtravel input signals is required.

This section describes the parameters settings related to overtravel.

/\ CAUTION

® To prevent accidents that may result from contact faults or disconnections, use normally
closed limit switches.
Do not change the default settings of the polarity of the overtravel signals (P-OT and N-OT).

® If you use a Servomotor for a vertical axis, the /BK (Brake) signal will remain ON (i.e., the
brake will be released) when overtravel occurs. This may result in the workpiece falling when
overtravel occurs. To prevent the workpiece from falling, set Pn001 to n.OO00O10 to place the
Servomotor in a zero-clamped state when it stops.

® A base block state is entered after stopping for overtravel. This may cause the Servomotor
to be pushed back by an external force on the load shaft. To prevent the Servomotor from
being pushed back, set Pn001 to n.0O010 to place the Servomotor in a zero-clamped state
when it stops.

Basic Functions That Require Setting before Operation
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5.11 Overtravel and Related Settings

5.11.1 Overtravel Signals

5111 Overtravel Signals

The overtravel signals include the P-OT (Forward Drive Prohibit) and the N-OT (Reverse Drive
Prohibit) signals.

Type Signal Connector Pin No. | Signal Status Meaning
ON Forward drive is enabled (actual operation).
P-OT CN1-7 OFF Forward drive is prohibited
Inout (forward overtravel).
u
P ON Reverse drive is enabled (actual operation).
N-OT CN1-8 OFF Reverse drive is prohibited
(reverse overtravel).

You can operate the Servomotor in the opposite direction during overtravel by inputting a refer-
ence.

5112 Setting to Enable/Disable Overtravel

You can use Pn50A = n.XOOO (P-OT (Forward Drive Prohibit) Signal Allocation) and Pn50B =
n.O0O0OX (N-OT (Reverse Drive Prohibit) Signal Allocation) to enable and disable the overtravel

function.
You do not need to wire the overtravel input signals if you are not going to use the overtravel
function.
Parameter Meaning When Enabled | Classification
n.1000 The forward overtravel function is enabled

(default setting) and the P-OT (Forward Drive Prohibit) signal

Pn50A is input from CN1-7.
n.8000 The reverse oyertravel function is disabled.
Forward drive is always enabled.
—— After restart Setup
The reverse overtravel function is enabled
n.000O2 . .
default setti and the N-OT (Reverse Drive Prohibit) signal
Pn50B (default setting) is input from CN1-8.

The reverse overtravel function is disabled.

n.Ooos Reverse drive is always enabled.

You can allocate the P-OT and N-OT signals to other connector pins. Refer to the following

section for details.
Iz 6.1.1 Input Signal Allocations on page 6-4
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5.11 Overtravel and Related Settings

5.11.3 Motor Stopping Method for Overtravel

511.3 Motor Stopping Method for Overtravel

You can set the stopping method of the Servomotor when overtravel occurs in Pn001 =
n.O0OXX (Servo OFF or Alarm Group 1 Stopping Method and Overtravel Stopping Method).

Parameter Motor StOmeg SIEWE gfter When Enabled Classification
Method Stopping

n.O0000

(default setting) Dynamic brake Coust

n.0001 oasting

n.O00O02 Coasting

Pn001 n.OO10 Deceleration Zero clamp After restart Setup

according to ;

n.0020 setting of Pn406 | Coasting

n.O0030 Deceleration Zero clamp
according to ;

n.0040 setting of Pn30A | Coasting

* You cannot decelerate a Servomotor to a stop during torque control. For torque control, the Servomotor will be
stopped with the dynamic braking or coast to a stop (according to the setting of Pn001 = n.OOOX (Servo OFF or
Alarm Group 1 Stopping Method)), and then the Servomotor will enter a coasting state.

Refer to the following section for information on stopping methods other than those for over-

travel.

I3 5.13.1 Stopping Method for Servo OFF on page 5-38

Stopping the Servomotor by Setting Emergency Stop
Torque
To stop the Servomotor by setting emergency stop torque, set Pn406 (Emergency Stop

Torque).

If Pn001 = n.O0OX0O is set to 1 or 2, the Servomotor will be decelerated to a stop using the
torque set in Pn406 as the maximum torque.

The default setting is 800%. This setting is large enough to allow you to operate the Servomo-
tor at the maximum torque. However, the maximum emergency stop torque that you can actu-
ally use is the maximum torque of the Servomotor.

Emergency Stop Torque |Speed| [Position] [Torque]
Pn406 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 800 1%" 800 Immediately Setup

* Set a percentage of the motor rated torque.

Stopping the Servomotor by Setting the Deceleration Time

To specify the Servomotor deceleration time and use it to stop the Servomotor, set Pn30A
(Deceleration Time for Servo OFF and Forced Stops).

Deceleration Time for Servo OFF and Forced Stops [Speed| [Position]
Pn30A Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup

If you set Pn30A to 0O, the Servomotor will be stopped with a zero speed.

The deceleration time that you set in Pn30A is the time to decelerate the motor from the maxi-
mum motor speed.

Basic Functions That Require Setting before Operation
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5.11 Overtravel and Related Settings

5.11.4 Overtravel Warnings

Maximum speed

“Actual deceleration time =
Operating speed N

i Operating speed

Maximum speed

Actual
deceleration time

Pn30A

x Deceleration time (Pn30A)

5114 Overtravel Warnings

You can set the system to detect an A.9A0 warning (Overtravel) if overtravel occurs while the
servo is ON. This allows the SERVOPACK to notify the host controller with a warning even
when the overtravel signal is input only momentarily. An alarm occurs only if overtravel occurs
while the servo is ON. An overtravel warning will not be detected when the servo is OFF, even if

overtravel occurs.

even if an overtravel warning exists.

at a safe position.

Q 1. The occurrence of an A.9AQ0 warning will not stop the motor or have any affect on host control-
@ ler motion operations. The next step (e.g., the next motion or command) can be executed

Important However, depending on the processing specifications and programming for warnings in the
host controller, operation may be affected when an overtravel warning occurs (e.g., motion
may stop or not stop). Confirm the specifications and programming in the host controller.

2. When overtravel occurs, the SERVOPACK will perform stop processing for overtravel. There-
fore, when an A.9AQ0 warning occurs, the Servomotor may not reach the target position speci-
fied by the host controller. Check the feedback position to make sure that the axis is stopped

The following parameter is set for this function.

Parameter Meaning When Enabled | Classification
n.0O00O0O .
. Do not detect overtravel warnings.
PnOOD | (default setting) 9 Immediately Setup
n.1000 Detect overtravel warnings.

A timing chart for warning detection is provided below.

Command Motion or other command

><ALM_CLR command

Servo ON/OFF status OFF | ON

Overtravel signal  Disabled |Enab|ed| Disabled |Enab|ed| Disabled

(P-OT or N-QOT signal) !

I
I v
: Normal status j

Overtravel warning (A.9AQ) Warning status

A warning is not detected
because the servo is OFF.

| Normal status




5.11 Overtravel and Related Settings

Information

5.11.4 Overtravel Warnings

1. Warnings are detected for overtravel in the same direction as the reference.
2. Warnings are not detected for overtravel in the opposite direction from the reference.

Example: A warning will not be output for a forward reference even if the N-OT signal turns
ON.

. A warning can be detected in either the forward or reverse direction if there is no refer-

ence.

. A warning will not be detected when the servo is turned ON even if overtravel status

exists.

. You can use the ALM_CLR (Clear Alarms and Warnings) command to clear the warning

regardless of the servo ON/OFF status and overtravel signal status.

. If you clear the warning with the ALM_CLR (Clear Alarms and Warnings) command during

overtravel status, a warning will not be detected again until the overtravel status is left.

. An overtravel warning will be detected even when the software limit has been detected.

Basic Functions That Require Setting before Operation
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5.12 Holding Brake
5.12.1 Brake Operating Sequence

Holding Brake

A holding brake is used to hold the position of the moving part of the machine when the SER-
VOPACK is turned OFF so that moving part does not move due to gravity or an external force.
You can use the brake that is built into a Servomotor with a Brake, or you can provide one on

the machine.
The holding brake is used in the following cases.
® Vertical Axis ® Shaft with External Force Applied
Servomotor
Moving part of machine
Holding brake External force Servomotor
Prevents the moving part from
falling due to gravity when the ,
power supply is OFF. Holding brake
Moving part of machine Prevents the moving part from
moving due to an external force.
3 The brake built into a Servomotor with a Brake is a de-energization brake. It is used only to hold

the Servomotor and cannot be used for braking. Use the holding brake only to hold a Servomotor

Important that is already stopped.

5121 Brake Operating Sequence

You must consider the time required to release the brake and the time required to brake to
determine the brake operation timing, as described below.

Time Required to Release Brake
@ The time from when the /BK (Brake) signal is turned ON until the brake is actually released.

Term  Time Required to Brake
The time from when the /BK (Brake) signal is turned OFF until the brake actually operates.

Servo OFF | Servo ON Servo OFF
SV_ON (Servo ON) command
Power not
i Power supplied. Power not supplied.
Motor power status supplied: PP - Lt
) OFF ON OFF
/BK (Brake) signal I
Brake
Brake contact section applied. Brake released. ) Brake applied.
(lining) *] *1
0

Position/speed reference

AN

Motor speed

*2

*1. Rotary Servomotors: The brake delay times for Servomotors with Holding Brakes are given in the following
table. The operation delay times in the following table are examples for when the power supply is switched on
the DC side. You must evaluate the actual brake delay times on the actual equipment before using the applica-
tion.
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5.12 Holding Brake

5.12.2 /BK (Brake) Signal

Model | Vokage | poioiclbrakelme) | | Brakelme)
SGM7J-A5 to -04 60
SGM7J-06 and -08 80
SGM7A-A5 to -04 60 100
SGM7A-06 to -10 80
SGM7A-15 to -25 170
SGM7A-30 to -50 100 80
SGM7P-01 24 VDC 20
SGM7P-02 and -04 40 100
SGM7P-08 and -15 20
SGM7G-03 to -20 100 80
SGM7G-30 to -44 100
SGM7G-55 to -1A 170
SGM7G-1E 250 80

Linear Servomotors: The brake delay times depend on the brake that you use. Set the parameters related to
/BK signal output timing according to the delay times for the brake that you will actually use.
*2. Before you output a reference from the host controller to the SERVOPACK, wait for at least 50 ms plus the time
required to release the brake after you send the SV_ON command.
*3. Use the following parameters to set the timing of when the brake will operate and when the servo will be turned
OFF.
» Rotary Servomotors: Pn506 (Brake Reference-Servo OFF Delay Time), Pn507 (Brake Reference Output
Speed Level), and Pn508 (Servo OFF-Brake Reference Waiting Time)
« Linear Servomotors: Pn506 (Brake Reference-Servo OFF Delay Time), Pn508 (Servo OFF-Brake Reference
Waiting Time), and Pn583 (Brake Reference Output Speed Level)

Connection Examples

Refer to the following section for information on brake wiring.
I 4.4.4 Wiring the SERVOPACK to the Holding Brake on page 4-29

5.12.2

/BK (Brake) Signal

The following settings are for the output signal that controls the brake. You can change the
connector pin that is allocated. For details, refer to Allocating the /BK (Brake) Signal.

The /BK signal is turned OFF (to operate the brake) when the servo is turned OFF or when an
alarm is detected. You can adjust the timing of brake operation (i.e., the timing of turning OFF
the /BK signal) with the servo OFF delay time (Pn506).

Type Signal Connector Pin No. Signal Status Meaning
ON (closed Releases the brake.
Output /BK CN1-1, CN1-2 ( ) ,
OFF (open) Activates the brake.

Information The /BK signal will remain ON during overtravel. The brake will not be applied.

Basic Functions That Require Setting before Operation
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5.12 Holding Brake
5.12.3 Output Timing of /BK (Brake) Signal When the Servomotor Is Stopped

Allocating the /BK (Brake) Signal
Set the allocation for the /BK signal in Pn50F = n.OOXOO (/BK (Brake Output) Signal Alloca-

tion).
Connector Pin No. : When e
Parameter T Pin ~Pin Meaning Enabled Classification
n.0o0on0 - - The /BK signal is not used.
n.O0100
The /BK signal is output from
ﬁ:{nef;:tult set- |CN1-1 | CN1-2 CN1-1 and CN1-2.
Pn50F 9 The /BK samal p—— After restart Setup
) ) e signal is output from
n.0200 CN1-23 | CN1-24 CN1-23 and CN1-24.
The /BK signal is output from
n.0300 CN1-25 | CN1-26 CN1-25 and CN1-26.

If you allocate more than one signal to the same output connector pin, a logical OR of the signals
is output. Allocate the /BK signal to its own output connector pin, i.e., do not use the same out-
put terminal for another signal.

For example, never allocate the /TGON (Rotation Detection) signal and /BK signal to the same
output connector pin. If you did so, the /TGON signal would be turned ON by the falling speed on
a vertical axis, and the brake would not operate.

@

Important

5123 Output Timing of /BK (Brake) Signal When the
Servomotor Is Stopped
When the Servomotor is stopped, the /BK signal turns OFF as soon as the SV_OFF (Servo

OFF) command is received. Use the servo OFF delay time (Pn506) to change the timing to turn
OFF power supply to the motor after the SV_OFF command is input.

5-34

Brake Reference-Servo OFF Delay Time |Speed| [Position] [Torquel
Pn506 Setting Range Setting Unit Default Setting When Enabled Classification
0to 50 10 ms 0 Immediately Setup

» When the Servomotor is used to control a verti-
cal axis, the machine moving part may move
slightly due to gravity or an external force.

You can eliminate this slight motion by setting

SV_OFF (Servo OFF)
command input

ON (Brake

Servo ON Servo OFF

the servo OFF delay time (Pn506) so that /BK signal ‘ released.) | OFF (Brake applied.)

power supply to the motor is stopped after the Power supplied!

brake is applied. Motor power status ‘ to motor. Power not

. - . lied t

» This parameter sets the timing of stopping R

power supply to the Servomotor while the Ser- Pn506

vomotor is stopped.

y Power supply to the Servomotor will be stopped immediately when an alarm occurs, regardless

Important force before the brake is applied.

of the setting of this parameter. The machine moving part may move due to gravity or an external




5.12 Holding Brake

5.12.4 Output Timing of /BK (Brake) Signal When the Servomotor Is Operating

5.124

Servomotor Is Operating

Output Timing of /BK (Brake) Signal When the

If an alarm occurs while the Servomotor is operating, the Servomotor will start stopping and the

/BK signal will be turned OFF. You can adjust the timing of /BK signal output by setting the

brake reference output speed level (Rotary Servomotors: Pn507, Linear Servomotors: Pn583)

and the servo OFF-brake reference waiting time (Pn508).

Note: If zero-speed stopping is set as the stopping method for alarms, the setting of Pn506 (Brake Reference-

Servo OFF Delay Time) is used after the motor stops.

 Rotary Servomotors

Brake Reference Output Speed Level [Speed] [Position] [Torque]
Pn507 Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 10,000 1 min™ 100 Immediately Setup
Servo OFF-Brake Reference Waiting Time [Speed| [Position| [Torquel
Pn508 Setting Range Setting Unit Default Setting When Enabled |Classification
10to 100 10 ms 50 Immediately Setup
* Linear Servomotors
Brake Reference Output Speed Level |Speed]| [Position] |[Force |
Pn583 Setting Range Setting Unit Default Setting When Enabled |Classification
0to 10,000 1 mm/s 10 Immediately Setup
Servo OFF-Brake Reference Waiting Time [Speed| [Position| [Force |
Pn508 Setting Range Setting Unit Default Setting When Enabled |Classification
10to 100 10 ms 50 Immediately Setup

The brake operates when either of the following conditions is satisfied:

« When the Motor Speed Goes below the Level Set in Pn507 for a Rotary Servomotor or in
Pn583 for a Linear Servomotor after the Power Supply to the Motor Is Stopped

SV_OFF (Servo OFF)
command input,
alarm, or power OFF

Servo ON| Servo OFF

« Rotary Servomotor: Pn507
e Linear Servomotor: Pn583

I

|

|

|

|

|

I

|

|

|
Lo PR

|

|

|

|

|

|

‘ Motor speed ‘
. Motor stopped with dynamic
| brake or by coasting
Power ; (PRO0T = n.O0OOX)
‘ Motor power status ‘ supplied. | I Power not
i ! supplied.
] I
] I
| /BKsignal N (Brake released.| OFF (Brake appliedt)
', Pn508 |

Basic Functions That Require Setting before Operation
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5.12.4 Output Timing of /BK (Brake) Signal When the Servomotor Is Operating

« When the Time Set In Pn508 Elapses after the Power Supply to the Motor Is Stopped

SV_OFF (Servo OFF)

command input, Servo ON | Servo OFF

alarm, or power OFF

¢ Rotary Servomotor: Pn507
¢ Linear Servomotor: Pn583

‘ Motor speed ‘

Motor stopped with dynamic

; brake or by coasting
| (Pn001 = n.OOOX)

‘ Motor powerstatus‘ supplied.

Power not supplied.
I

I
I
I
I
I
I
I
I
I
I
4
L
I
|
Power | |
I
I
I
I
I

I
\ /BK signal \ ON (Brake released.) [ OFF (Brake applied.)
I

1 Pn508 |

@

Important

The Servomotor will be limited to its maximum speed even if the brake reference output speed
level (Rotary Servomotor: Pn507, Linear Servomotor: Pn583) is higher than the maximum speed.




5.13 Motor Stopping Methods for Servo OFF and Alarms

Motor Stopping Methods for Servo OFF and Alarms

You can use the following methods to stop the Servomotor when the servo is turned OFF or an

alarm occurs.
There are the following four stopping methods.

Motor Stopping Method Meaning

Stopping by Applying the
Dynamic Brake

The electric circuits are internally connected to stop the Servomotor quickly.

Coasting to a Stop The motor stops naturally due to friction during operation.
Zero Clamping The speed reference is set to 0 to stop the Servomotor quickly.
Decelerating to a Stop Emergency stop torque is used to decelerate the motor to a stop.

There are the following three conditions after stopping.

Status after Stopping Meaning
Dynamic Brake Applied The electric circuits are internally connected to hold the Servomotor.
. The SERVOPACK does not control the Servomotor. (The machine will move in
Coasting

response to a force from the load.)

Zero Clamping

A position loop is created and the Servomotor remains stopped at a position
reference of 0. (The current stop position is held.)

@

Important

» The dynamic brake is used for emergency stops. The dynamic brake circuit will operate fre-

quently if the power supply is turned ON and OFF or the servo is turned ON and OFF while a
reference input is applied to start and stop the Servomotor. This may result in deterioration of
the internal elements in the SERVOPACK. Use speed input references or position references to
start and stop the Servomotor.

If you turn OFF the main circuit power supply or control power supply during operation before
you turn OFF the servo, the Servomotor stopping method depends on the SERVOPACK model
as shown in the following table.

Servomotor Stopping Method

Condition SGD7S-R70A, -1R6A, -2R8A,
-3R8A, -5R5A, -7R6A, -120A,
-180A, or -200A

SGD7S-330A, -470A, -550A,
-590A, or -780A

Main circuit power supply
turned OFF before turning Stopping with dynamic brake
OFF the servo

Control power supply
turned OFF before turning Stopping with dynamic brake Coasting to a stop
OFF the servo

« To minimize the coasting distance of the Servomotor to come to a stop when an alarm occurs,

zero-speed stopping is the default method for alarms to which it is applicable. However,
depending on the application, stopping with the dynamic brake may be more suitable than
zero-speed stopping.

For example, when coupling two shafts (twin-drive operation), machine damage may occur if a
zero-speed stopping alarm occurs for one of the coupled shafts and the other shaft stops with
a dynamic brake. In such cases, change the stopping method to the dynamic brake.

Basic Functions That Require Setting before Operation
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5.13 Motor Stopping Methods for Servo OFF and Alarms

5.13.1 Stopping Method for Servo OFF

5131 Stopping Method for Servo OFF
Set the stopping method for when the servo is turned OFF in Pn001 = n.OO0OX (Servo OFF or
Alarm Group 1 Stopping Method).
Parameter Ser\{omotor Stop- | Status after Servo- When Enabled Clagsifi—
ping Method motor Stops cation
n.00O0O0 .
B (default setting) Dynamic brake Dynamic brake Aft art Set
n n.O0O0A Coasting er restar etup
n.00O0O2 Coasting Coasting
Note: If Pn001 is set to n.OOOO0 (Stop the motor by applying the dynamic brake) and the Servomotor is stopped or
operates at a low speed, braking force may not be generated, just like it is not generated for coasting to a
stop.
5132 Servomotor Stopping Method for Alarms

There are two types of alarms, group 1 (Gr. 1) alarms and group 2 (Gr. 2) alarms. A different
parameter is used to set the stopping method for alarms for each alarm type.

Refer to the following section to see which alarms are in group 1 and which are in group 2.
I3 12.2.1 List of Alarms on page 12-5

Motor Stopping Method for Group 1 Alarms

When a group 1 alarm occurs, the Servomotor will stop according to the setting of Pn001 =
n.O0O0OX. The default setting is to stop by applying the dynamic brake.

Refer to the following section for details.
I 5.13.1 Stopping Method for Servo OFF on page 5-38

Motor Stopping Method for Group 2 Alarms

When a group 2 alarm occurs, the Servomotor will stop according to the settings of the follow-
ing three parameters. The default setting is for zero clamping.

« Pn001 = n.OO0OX (Servo OFF or Alarm Group 1 Stopping Method)
« Pn00A = n.O0O0OX (Motor Stopping Method for Group 2 Alarms)
« Pn00B = n.OOXO (Motor Stopping Method for Group 2 Alarms)

However, during torque control, the group 1 stopping method is always used.

If you set PnOOB to n.OOO10 (Apply dynamic brake or coast Servomotor to a stop), you can
use the same stopping method as group 1. If you are coordinating a number of Servomotors,
you can use this stopping method to prevent machine damage that may result because of dif-
ferences in the stopping method.

The following table shows the combinations of the parameter settings and the resulting stop-
ping methods.



5.13 Motor Stopping Methods for Servo OFF and Alarms

5.13.2 Servomotor Stopping Method for Alarms

Parameter Servomotor Status after When
. Servomotor Classification
Pn0O0OB Pn00A Pn001 Stopping Method Stops Enabled
n.O00O0O0 Dynamic
n.0ooo (default setting) | 7ero-speed stop- | Prake
(default - n.O00O01 ping ,
setting) Coasting
n.O0O02
n.O0O0O0 Dynamic
(default setting) | Dynamic brake brake
n.OO10 -
n.OOoo0On )
- Coasting
n.O000O2 Coasting
n.O00O0O0 Dynamic
n.0O000 | (gefault setting) | Dynamic brake brake
(default n OO0
setting) n.ElEIEI2 Coasting Coasting
. i
n.O00O0O0 Dynamic
(default setting) brake
n.0001 N aTalat Motor is deceler- After restart Setup
n.0002 ated using the Coasting
torque set in
?d'::j:“ﬂo ting Pn406 as the
efault settin i
nO020  |nOOD2 - 9) | maximum torque. | - ting
n.0O0O0O2
n.00O00 Dynamic
(default setting) brake
n.0O00O0O3 N eTalat
n.O002 Motor is deceler- Coasting
ated according to
n.0O0ooo setting of Pn30A.
(default setting) )
n.00O0O4 N aTalat Coasting
n.0O0O0O2

Note: 1. The setting of PnOOA is ignored if Pn001 is set to n.OOO0O or n.OO10.
2. The setting of PNO0OA = n.OOOX is enabled for position control and speed control. During torque control,
the setting of PNO0OA = n.OOOX will be ignored and only the setting of Pn001 = n.OOOX will be used.
3. Refer to the following section for details on Pn406 (Emergency Stop Torque).
T Stopping the Servomotor by Setting Emergency Stop Torque on page 5-29

4. Refer to the following section for details on Pn30A (Deceleration Time for Servo OFF and Forced Stops).
I Stopping the Servomotor by Setting the Deceleration Time on page 5-29
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5.14 Motor Overload Detection Level

5.14.1 Detection Timing for Overload Warnings (A.910)

Motor Overload Detection Level

The motor overload detection level is the threshold used to detect overload alarms and over-
load warnings when the Servomotor is subjected to a continuous load that exceeds the Servo-
motor ratings.

It is designed to prevent Servomotor overheating.

You can change the detection timing for A.910 warnings (Overload) and A.720 alarms (Contin-
uous Overload). You cannot change the detection level for A.710 alarms (Instantaneous Over-
load).

5141 Detection Timing for Overload Warnings (A.910)

With the default setting for overload warnings, an overload warning is detected in 20% of the
time required to detect an overload alarm. You can change the time required to detect an over-
load warning by changing the setting of the overload warning level (Pn52B). You can increase
safety by using overload warning detection as an overload protection function matched to the
system.

The following graph shows an example of the detection of overload warnings when the over-
load warning level (Pn52B) is changed from 20% to 50%. An overload warning is detected in
half of the time required to detect an overload alarm.

Overload
detection time

Detection curve for
overload warnings
when Pn52B = 50%

Detection curve for overload alarms

Detection curv_e- f-o-r overload warnings
when Pn52B = 20% (default setting)

~~o

100% 200% Torque reference (%)
Overload Warning Level [Speed| [Position] [Torquel
Pn52B Setting Range Setting Unit Default Setting When Enabled |Classification
110 100 1% 20 Immediately Setup
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5.14 Motor Overload Detection Level

5.14.2 Detection Timing for Overload Alarms (A.720)

5142 Detection Timing for Overload Alarms (A.720)

If Servomotor heat dissipation is insufficient (e.g., if the heat sink is too small), you can lower
the overload alarm detection level to help prevent overheating.

To reduce the overload alarm detection level, change the setting of Pn52C (Base Current Der-
ating at Motor Overload Detection).

Base Current Derating at Motor Overload Detection [Speed| [Position] [Torquel
Pn52C Setting Range Setting Unit Default Setting When Enabled | Classification
10 to 100 1% 100 After restart Setup
An A.720 alarm (Continuous Overload) can be detected earlier to protect the Servomotor from
overloading.
Overload

detection time

Detection curve
for overload
alarms when
Pn52C = 100%
(default setting)

|
A.720 ! A.710
|

N
N
N
pARR

Detection curve !
for overload ‘
alarms when !
Pn52C = 50% |

50%  100% 200%  Torque reference (%)

Note: The gray areas in the above graph show where A.710 and A.720 alarms occur.

Refer to the relevant manual given below for a diagram that shows the relationships between
the motor heat dissipation conditions (heat sink size, surrounding air temperature, and derat-
ing). You can protect the motor from overloads more effectively by setting this derating value in

Pn52C.
[1] =-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)

(1] =-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)
(10 =-7-Series Direct Drive Servomotor Product Manual (Manual No.: SIEP S800001 38)
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5.15 Electronic Gear Settings

Electronic Gear Settings

The minimum unit of the position data that is used to move a load is called the reference unit.
The reference unit is used to give travel amounts, not in pulses, but rather in distances or other
physical units (such as um or °) that are easier to understand.

The electronic gear is used to convert the travel distances that are specified in reference units
to pulses, which are required for actual movements.

With the electronic gear, one reference unit is equal to the workpiece travel distance per refer-
ence pulse input to the SERVOPACK. In other words, if you use the SERVOPACK's electronic
gear, pulses can be read as reference units.

Note: If you set an electronic gear in the host controller, normally set the electronic gear ratio in the SERVOPACK to
1:1.

The difference between using and not using the electronic gear is shown below.

» Rotary Servomotors
In this example, the following machine configuration is used to move the workpiece 10 mm.

Workpiece
S
A T
Resolution: Ball lead: 6
16,777,216 (24 bits) all screw jead: © mm
When the Electronic Gear Is Not Used When the Electronic Gear Is Used

To move a workpiece 10 mm: If you use reference units to

®Calculate the number of revolutions. move the workpiece when one
The motor will move 6 mm for each revolution, reference unit is set to 1 um,
so 10/6 revolutions are required to move 10 the travel distance is 1 um per
mm. pulse.

@Calculate the required number of reference To move the workpiece 10 mm
pulses. (10,000 um), 10,000 + 1 =
One revolution is 16,777,216 pulses, therefore 10,000 pulses, so 10,000
10/6 x 16,777,216 = 27,962,026.66 pulses. pulses would be input.

®lnput 27,962,027 pulses as the reference.

Calculating the number of reference pulses for each Calculating the number of ref-

reference is troublesome. erence pulses for each refer-

ence is not necessary.

« Linear Servomotors

In this example, the following machine configuration is used to move the load 10 mm. We'll
assume that the resolution of the Serial Converter Unit is 256 and that the linear encoder pitch
is 20 um.

Linear encoder

When the Electronic Gear Is Not Used When the Electronic Gear Is Used
To move the load 10 mm: To use reference units to move the load 10 mm:
10 x 1000 + 20 x 256 = 128,000 If we set the reference unit to 1 um, the travel
pulses, so 128,000 pulses are input distance is 1 um per pulse. To move the load 10
as the reference. mm (10,000 um), 10,000/1 = 10,000 pulses, so
10,000 pulses would be input as the reference.
Calculating the number of reference Calculating the number of reference pulses
pulses for each reference is trouble- for each reference is not necessary.
some.



5.15 Electronic Gear Settings

5.15.1 Electronic Gear Ratio Settings

2.15.1

Electronic Gear Ratio Settings

Set the electronic gear ratio using Pn20E and Pn210.

R Set the electronic gear ratio within the following range.
@ 0.001 < Electronic gear ratio (B/A) < 64,000
If the electronic gear ratio is outside of this range, an A.040 alarm (Parameter Setting Error) will
Important  occur.

Electronic Gear Ratio (Numerator) Position

Pn20E Setting Range Setting Unit Default Setting When Enabled | Classification
1t01,073,741,824 1 16 After restart Setup
Electronic Gear Ratio (Denominator) Position

Pn210 Setting Range Setting Unit Default Setting When Enabled |Classification
1t01,073,741,824 1 1 After restart Setup

Calculating the Settings for the Electronic Gear Ratio

€ Rotary Servomotors

If the gear ratio between the Servomotor shaft and the load is given as n/m, where n is the
number of load rotations for m Servomotor shaft rotations, the settings for the electronic gear
ratio can be calculated as follows:

B Pn20E Encoder resolution m

Electronic gear ratio — = =
9 A Pn210 Travel distance per load shaft revolution (reference units) X

B Encoder Resolution
You can check the encoder resolution in the Servomotor model number.

SGM7J, SGM7A,
SGM7P, or SGM7G -O00000O0O0

Code Specification Encoder Resolution
7 24-bit multiturn absolute encoder 16,777,216
F 24-bit incremental encoder 16,777,216
SGMCS -O0000000
Code Specification Encoder Resolution
3 20-bit single-turn absolute encoder 1,048,576
D 20-bit incremental encoder 1,048,576
SGMCV -O00000O00
Code Specification Encoder Resolution
E 22-bit single-turn absolute encoder 4,194,304
| 22-bit multiturn absolute encoder 4,194,304

€ Linear Servomotors
You can calculate the settings for the electronic gear ratio with the following equation:
When Not Using a Serial Converter Unit

Use the following formula if the linear encoder and SERVOPACK are connected directly or if a
linear encoder that does not require a Serial Converter Unit is used.

B Pn20E Travel distance per reference unit (reference units) x Linear encoder resolution

Electronic gear ratio X - Pn210 - Linear encoder pitch (the value from the following table)

Basic Functions That Require Setting before Operation
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5.15 Electronic Gear Settings

5.15.1 Electronic Gear Ratio Settings

When Using a Serial Converter Unit

Electronic gear ratio

B Pn20E

Travel distance per reference unit (reference units) x Resolution of the Serial Converter Unit

A T Pn210 T

Linear encoder pitch (setting of Pn282)

B Feedback Resolution of Linear Encoder
The linear encoder pitches and resolutions are given in the following table.

Calculate the electronic gear ratio using the values in the following table.

Type of . L Model of Serial Con-
. Linear Encoder Encoder . . .
Linear |Manufacturer . verter Unit or Model of | Resolution | Resolution
Model Pitch .
Encoder Head with Interpolator
[um]
JZDP-D0O03-OOO-E™ | 256 0.078 um
LIDA480O 20 "
Heidenhain JZDP-G003-000-E™! 4,096 0.0049 um
Corporation JZDP-D003-000-E*! 256 0.016 um
LIF4800 4 -
JZDP-G003-000-E™ 4,096 |0.00098 um
i JZDP-D005-000-E™! 256 0.078 um
penishaw | pGH228 20 - =
Incremen- JZDP-G005-000-E"! 4,096 | 0.0049 um
&l SR75-00000LF*| 80 - 8,192 |0.0098 um
SR75-00000OMF 80 - 1,024 0.078 um
Magnesca|e SR85-DDDDDLF*4 80 - 811 92 0.0098 Hm
Co., Ltd. SR85-00000MF 80 - 1,024 0.078 um
* 4 PL101-RY™
SL7007, SL710 %1 8o 8,192 |0.0977 um
SL720™*SL730 MJ620-T13*3
Heidenhain . .
Corporation LIC4100 Series 20.48 EIB3391Y 4,096 0.005 um
ST781A/ST781AL 256 - 512 0.5 um
ST782A/ST782AL 256 - 512 0.5 um
Mitutoyo ST783/ST783AL 51.2 - 512 0.1 um
Corporation | ST784/ST784AL 51.2 - 512 0.1 um
Absolute ST788A/ST788AL 51.2 - 512 0.1 um
ST789A/ST789AL 25.6 - 512 0.05 um
SR77-00000LF™ 80 - 8,192 | 0.0098 pm
Magnesca|e SR77-00000MF 80 - 1,024 0.078 um
Co., ltd. | spg7-OOOOOLF™| 80 - 8,192 | 0.0098 um
SR87-00000OMF 80 - 1,024 0.078 um

*1. This is the model of the Serial Converter Unit.
*2. This is the model of the Head with Interpolator.
*3. This is the model of the Interpolator.

*4. If you use an encoder pulse output with this linear encoder, the setting range of the encoder output resolution
(Pn281) is restricted. Refer to the following section for details on the encoder output resolution (Pn281).
Iz 6.5.2 Setting for the Encoder Divided Pulse Output on page 6-24

Information

Resolution

You can calculate the resolution that is used inside the SERVOPACK (i.e., the travel distance per
feedback pulse) with the following formula.

Resolution (travel distance per feedback pulse) =

Linear encoder pitch

Resolution of Serial Converter Unit or linear encoder

The SERVOPACK uses feedback pulses as the unit to control a Servomotor.

Linear encoder pitch

feedback signal from the linear encoder

Linear encoder pitch

|
i =Distance for one cycle of the analog voltage
|
|



5.15 Electronic Gear Settings

5.15.2 Electronic Gear Ratio Setting Examples

5152 Electronic Gear Ratio Setting Examples

Setting examples are provided in this section.

 Rotary Servomotors

Machine Configuration

Ball Screw

Rotary Table Belt and Pulley

. Reference unit: 0.005 mm
Reference unit: 0.01°

L Reference unit: 0.001 mm Load shaft
Step Description Load shaft

Gear ratio: \
1/100 o
Encoder:  Ball screw lead: Gear ratio: i’gge%/qia..

24 bits 6 mm Load shaft ) 1/50
Encoder: 24 bits Encoder: 24 bits

, » Pulley dia.: 100 mm

. « Rotation angle per revo- )

Machine + Ball screw lead: 6 mm gep (Pulley circumference:

Specifications

» Gear ratio: 1/1

lution: 360°

e Gear ratio: 1/100 314 mm)

« Gear ratio: 1/50

2 | Encoder Resolution

16,777,216 (24 bits)

16,777,216 (24 bits) 16,777,216 (24 bits)

3 Reference Unit

0.001 mm (1 um)

0.01° 0.005 mm (5 wm)

Travel Distance per
4 | Load Shaft Revolution
(Reference Units)

6 mm/0.001 mm =
6,000

314 mm/0.005 mm =

360°/0.01° = 36,000 62,800

5 | Electronic Gear Ratio

B 16,777,216

—__ ——— = = &

A

50

X
62,800 1

B 16,777,216 100 B 16,777,216

A~ 6000 1A~ 3000 = 1 AT
Pn20E: 16,777,216 Pn20E: 1,677,721,600 | Pn20E: 838,860,800
6 | Parameters
Pn210: 6,000 Pn210: 36,000 Pn210: 62,800

» Linear Servomotors

A setting example for a Serial Converter Unit resolution of 256 is given below.

Step Description

Machine Configuration

Reference unit:
0.02 mm (20 um)
Forward direction

1 Linear encoder pitch

0.02 mm (20 um)

2 Reference Unit

0.001 mm (1 um)

B 1 (um)

3 | Electronic Gear Ratio A= 20 256
Pn20E: 256

4 | Setting Parameters
Pn210: 20

Basic Functions That Require Setting before Operation
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5.16 Resetting the Absolute Encoder

5.16.1 Precautions on Resetting

Resetting the Absolute Encoder

In a system that uses an absolute encoder, the multiturn data must be reset at startup. An
alarm related to the absolute encoder (A.810 or A.820) will occur when the absolute encoder
must be reset, such as when the power supply is turned ON.

When you reset the absolute encoder, the multiturn data is reset and any alarms related to the
absolute encoder are cleared.

Reset the absolute encoder in the following cases.

* When starting the system for the first time

* When an A.810 alarm (Encoder Backup Alarm) occurs

* When an A.820 alarm (Encoder Checksum Alarm) occurs

* When you want to reset the multiturn data in the absolute encoder

/\ CAUTION

® The multiturn data will be reset to a value between -2 and +2 rotations when the absolute
encoder is reset. The reference position of the machine system will change. Adjust the refer-
ence position in the host controller to the position that results from resetting the absolute
encoder.
If the machine is started without adjusting the position in the host controller, unexpected
operation may cause personal injury or damage to the machine.

The multiturn data will always be zero in the following cases. It is never necessary to reset the
absolute encoder in these cases.

» When you use a single-turn absolute encoder

» When the encoder is set to be used as a single-turn absolute encoder (Pn002 = n.O0200)
Also, an alarm related to the absolute encoder (A.810 or A.820) will not occur.

Information

5.16.1

Precautions on Resetting

» The parameters must not be write prohibited.
« The servo must be OFF to reset the absolute encoder.

* You cannot use the ALM_CLR (Clear Alarm) command from the SERVOPACK to clear the
A.810 alarm (Encoder Backup Alarm) or the A.820 alarm (Encoder Checksum Alarm). Always
use the operation to reset the absolute encoder to clear these alarms.

« If an A.800 alarm (Internal Encoder Monitoring Alarm) occurs, turn OFF the power supply to
reset the alarm.

5.16.2

Applicable Tools

The following table lists the tools that you can use to reset the absolute encoder and the appli-
cable tool functions.

Tool Function Reference
[T =-7-Series Digital Operator Operating
Digital Operator Fn008 Manual (Manual No.: SIEP S800001
33)
SigmaWin+ Setup - Absolute Encoder Reset &y g'_ 2‘;’3 Operating Procedure on page

You can reset the absolute encoder using the MEM_WR (Write Memory) command. Refer to
the following manual for information on the MEM_WR (Write Memory) command.

(1] =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Man-
ual No.: SIEP S800001 31)

Information




5.16 Resetting the Absolute Encoder

5.16.3 Operating Procedure

5163 Operating Procedure

Use the following procedure to reset the absolute encoder

1. Confirm that the servo is OFF.

2. Select Setup - Reset Absolute Encoder from the menu bar of the Main Window of the
SigmaWin+.

3. Click the Continue Button.

Absolute Encoder Warning

A WARNING

The Absolute Encoder Setup function resets the multi-tum
amount of the connected serial-type absolute encoder as well
as encoder alarms from the PC

Upon resetting the absolute encoder multi-turn to 0%, the
mechanical system will go to a position data system differing
from that used until now.

Operating the machine in this state is extremely dangerousiin
the worst case, my lead to injury to person or damage to
machine}

Be sure to reset the zero point of the machine after completing

Continue absolute encoder setup processing?

Cancel |

Click the Cancel Button to cancel resetting the absolute encoder. The Main Window will return.

4. Click the Execute setting Button.
x|

Perform absolute encoder setup under the following circumstances:
1. &t first start-up of the machine
2.When an "encoder backup alarm” has been generated
3. &fter the Servopack power has been turned OFF and the encoder
cahle remaved

Ah=zolute encoder setup can only be performed with the Restart power
after setup processing is complete.

Alarm name l&.EHU : Encodet Backup Alarm

{ Execute setting

iR

The current alarm code and name will be displayed in the Alarm name Box.

Basic Functions That Require Setting before Operation

5. Click the Continue Button.

Setup Verification

A CAUTION

Upon execution of processing, the multi-turn data within the
absolute encoder is reset to 07 and the mechanical system will
go to a position data system different from that used until now.

Continue processing?

i Continue | Cancel |

Click the Cancel Button to cancel resetting the absolute encoder. The previous dialog box will return.
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5.16 Resetting the Absolute Encoder

5.16.3 Operating Procedure

6. Click the OK Button.

The absolute encoder will be reset.

When Resetting Fails
If you attempted to reset the absolute encoder when the servo was ON in the SERVOPACK, the fol-
lowing dialog box will be displayed and processing will be canceled.

Absolute encoder reset conditions error X

' Seno ON now.
. Turn the Servo OFF whan resatting the akbeolute encoder,

Click the OK Button. The Main Window will return. Turn OFF the servo and repeat the procedure from
step 1.

When Resetting Is Successful
The following dialog box will be displayed when the absolute encoder has been reset.

Completion YWarning Mes:

A CAUTION

Absolute Encoder reset processing has been performed. The
multi-turm amount in the absolute encoder has been to "0"

Be sure to reset the mechanical system to "0" after restarting
pOWEr.

The Main Window will return.

7. To enable the change to the settings, turn the power supply to the SERVOPACK OFF

and ON again.

This concludes the procedure to reset the absolute encoder.



5.17 Setting the Origin of the Absolute Encoder

5.17.1 Absolute Encoder Origin Offset

Setting the Origin of the Absolute Encoder

5171 Absolute Encoder Origin Offset
The origin offset of the absolute encoder is a correction that is used to set the origin of the
machine coordinate system in addition to the origin of the absolute encoder. Set the offset
between the absolute encoder origin and the machine coordinate system origin in Pn808
(Absolute Encoder Origin Offset).
After the SENS_ON (Absolute Data Request) command is received, the position in the machine
coordinate system (APOS) is set based on the absolute encoder position data and the setting
of Pn808.
Absolute Encoder Origin Offset Position
Pn808 Setting Range Setting Unit Default Setting When Enabled Classification
11007?37;2185550 1 reference unit 0 Immediately Setup
Exampl If the encoder position (X) is at the origin of the machine coordinate system (0), then Pn808
ample \ould be set to -X.
Origin of machine
/57/» coordinate system
Machine coordinate :
i
! Pn8os
Encoder coordinate ﬁ K
Absolute encoder origin : i Encoder position (X)
5172 Setting the Origin of the Absolute Linear Encoder

You can set any position as the origin in the following Linear Encoders.
» Mitutoyo Corporation

ABS ST780A Series

Models: ABS ST780A/ST780AL

R 1. After you set the origin, the /S-RDY (Servo Ready) signal will become inactive because the
@ system position data was changed. Always turn the SERVOPACK power supply OFF and ON
again.
Important 5 - After you set the origin, the Servomotor phase data in the SERVOPACK will be discarded. If
you are using a Linear Servomotor without a Polarity Sensor, execute polarity detection again
to save the Servomotor phase data in the SERVOPACK.

Preparations

The following conditions must be met to set the origin of the absolute linear encoder.
» The parameters must not be write prohibited.

» The servo must be OFF.

Basic Functions That Require Setting before Operation
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5.17 Setting the Origin of the Absolute Encoder
5.17.2 Setting the Origin of the Absolute Linear Encoder

Applicable Tools
The following table lists the tools that you can use to set the origin of the absolute linear
encoder and the applicable tool functions.

Tool Function

Reference
[J0 =-7-Series Digital Operator Operating

Digital Operator Fn020 Manual (Manual No.: SIEP S800001
33)

I Operating Procedure on page 5-50

SigmaWin+ Setup - Set Origin

Operating Procedure
Use the following procedure.

1. Select Setup - Set Origin from the menu bar of the Main Window of the SigmaWin+.
Click the Cancel Button to cancel setting the origin of the absolute linear encoder. The Main Window

will return.

2. Click the Continue Button.

ﬂ
A WARNING

The zero poirt position =etting sets the current position to the connected absolute linear scale

&5 the zero-point position.
Abvays refer to the uzer's manual before executing this function.

Mote the following points:

1. Alwvays make the settings for the mechanical system again after the zero point position setting.

The abzolute position of the connected sbzolute linear scale is cleared to 0 and the previously
defined mechanical #ystem will changes to & different coordinate system.

Operating the maching in this state is extremely dangerous.

Failure to observe this warning may result in personal injury sndior damage to the machine.
Be sure to reset the zero paint for the mechanical system after the zero point position setting.

2 Satizty the following conditions before executing this function:

The follovwing conditions must be satisfied to execute the zero poirt position setting

-Servo iz in OFF status.
-The polarity detection has been completed.
Check the SERVOPACK status.

3 ANvays turn the SERVOPACK poweer OFF then ON again after the zero point position setting.

The set zero point position will be valid after turning OFF the povwer then ON again.
Alvways turn OFF the SERMVOPACK poveer then ON again after the zero point position setting.

Do you wwant to continue the zero poirt position setting?

FWI Cancel
3. Click the Execute setting Button.
!-E'"Zero point position setting AXIS#0 il

Execute the zero point position setting in the following cases:

- &t intial machine startup
Ahen the SERVOPACK povwer has been turned OFF, and the encoder

cahle removed

The zero point position zetting iz enabled only while the servo iz OFF.
Turn OFF the power then ON agasin after the zero point position setting.
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5.17 Setting the Origin of the Absolute Encoder

5.17.2 Setting the Origin of the Absolute Linear Encoder

4. Click the Continue Button.
x|

A CAUTION

Executing the zero point position setting will clear the absolute position of the
connected ahsolute inear scale to 0 and the previously defined mechanical
system will change to a different coordinate system.

Do you want to continue the zero point position setting?

| Cantinue ! Cancel |
h

Click the Cancel Button to cancel setting the origin of the absolute linear encoder. The previous dia-
log box will return.

5. Click the OK Button.

Zero point position setking ll

A CAUTION

Zero-point position setting has heen executed. The movement amount saved
inthe encaoder has been reset to 0 (zera). Always turn the povwer to the
Servopack off and then on again after execution of this function.

When using a linear motor without & hall senzor, execute polarity detection
after turning the power off and then on again.

6. Turn the power supply to the SERVOPACK OFF and ON again.

7. If you use a Linear Servomotor that does not have a polarity sensor, perform polarity
detection.
Refer to the following section for details on the polarity detection.
I 5.10 Polarity Detection on page 5-24

This concludes the procedure to set the origin of the absolute linear encoder.

Basic Functions That Require Setting before Operation
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5.18 Setting the Regenerative Resistor Capacity

Setting the Regenerative Resistor Capacity

The regenerative resistor consumes regenerative energy that is generated by the Servomotor,
e.g., when the Servomotor decelerates.

If an External Regenerative Resistor is connected, you must set Pn600 (Regenerative Resistor
Capacity) and Pn603 (Regenerative Resistor Resistance).

/\ WARNING

® If you connect an External Regenerative Resistor, set Pn600 and Pn603 to suitable values.
If a suitable value is not set, A.320 alarms (Regenerative Overload) will not be detected cor-
rectly, and the External Regenerative Resistor may be damaged or personal injury or fire may
result.

® When you select an External Regenerative Resistor, make sure that it has a suitable capac-
ity.
There is a risk of personal injury or fire.

Regenerative Resistor Capacity [Speed| [Position] [Torque]
Setting Range Setting Unit Default Setting When Enabled Classification
Pn600 | ¢ 1o SERVOPACK’s
maximum applica- 10w 0 Immediately Setup
ble motor capacity
Regenerative Resistor Resistance |Speed| [Position] [Torquel
Pn603 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 10 mQ 0 Immediately Setup

Set the regenerative resistor capacity to a value that is consistent with the allowable capacity of

the External Regenerative Resistor. The setting depends on the cooling conditions of the Exter-

nal Regenerative Resistor.

« For self-cooling (natural convection cooling): Set the parameter to a maximum 20% of the
capacity (W) of the actually installed regenerative resistor.

* For forced-air cooling: Set the parameter to a maximum 50% of the capacity (W) of the actu-
ally installed regenerative resistor.

For a self-cooling 100-W External Regenerative Resistor, set Pn600 to 2 (x10 W) (100 W x
Example 50, — o0 w).

Note: 1. An A.320 alarm will be displayed if the setting is not suitable.

2. The default setting of O specifies that the SERVOPACK’s built-in regenerative resistor or Yaskawa’s Regen-
erative Resistor Unit is being used.

3 1. When an External Regenerative Resistor is used at the normal rated load ratio, the resistor
@ temperature increases to between 200°C and 300°C. Always apply derating. Consult the
manufacturer for the resistor’s load characteristics.

Important 2 For safety, use an External Regenerative Resistor with a thermoswitch.




Application
Functions

This chapter describes the application functions that you
can set before you start servo system operation. It also
describes the setting methods.

6.1.1  Input Signal Allocations ...................

6.1.2  Output Signal Allocations . ................. 6-5
6.1.3 ALM (Servo Alarm) Signal .................. 6-7
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6.1.8 /COIN (Positioning Completion) Signal ....... 6-11
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6.1 1/0 Signal Allocations

6.1.1 Input Signal Allocations

m I/0 Signal Allocations

Functions are allocated to the pins on the I/0 signal connector (CN1) in advance. You can
change the allocations and the polarity for some of the connector pins. Function allocations
and polarity settings are made with parameters.

This section describes the I/0 signal allocations.

6.1.1 Input Signal Allocations

3 « If you change the default polarity settings for the P-OT (Forward Drive Prohibit) or N-OT
@ (Reverse Drive Prohibit) signal, the overtravel function will not operate if there are signal line dis-
connections or other problems. If you must change the polarity of one of these signals, verify
Important operation and make sure that no safety problems will exist.
« If you allocate two or more signals to the same input circuit, a logical OR of the inputs will be
used and all of the allocated signals will operate accordingly. This may result in unexpected
operation.

The input signals that you can allocate to the pins on the I/O signal connector (CN1) and the
related parameters are given in the following table.

Input Signal Input Signal Name Parameter
P-OT Forward Drive Prohibit Pn50A = n.XOOO
N-OT Reverse Drive Prohibit Pn50B = n.OOOX
/P-CL Forward External Torque Limit Pn50B = n.OXOO
/N-CL Reverse External Torque Limit Pn50B = n.XOOO
/DEC Origin Return Deceleration Switch Input | Pn511 = n.OOOX
/EXT1 External Latch Input 1 Pn511 = n.OOXO
/EXT2 External Latch Input 2 Pn511 = n.OXOO
/EXT3 External Latch Input 3 Pn511 = n.XOOO
FSTP Forced Stop Pn516 = n.OOOX

€ Relationship between Parameter Settings, Allocated Pins, and Polari-
ties

The following table shows the relationship between the input signal parameter settings, the

pins on the I/O signal connector (CN1), and polarities.

Parameter . L
Setting Pin No. Description

0 13

1 7 +24V

2 g - TR

3 9 A reverse signal (a signal with “/” before the signal abbreviation, such as the /

4 10 P-CL signal) is active when the contacts are ON (closed).

5 11 A signal that does not have “/” before the signal abbreviation (such as the P-
OT signal) is active when the contacts are OFF (open).

6 12

7 B The input signal is not allocated to a connector pin and it is always active.
If the signal is processed on a signal edge, then it is always inactive.

8 B The input signal is not allocated to a connector pin and it is always inactive.
Set the parameter to 8 if the signal is not used.

Continued on next page.



6.1 1/0 Signal Allocations

6.1.2 Output Signal Allocations

Continued from previous page.

Parameter . L
Setting Pin No. Description
9 13
A 7 +24V
B 8 fa - %‘@
C 9 A reverse signal (a signal with “/” before the signal abbreviation, such as the /
D 10 P-CL signal) is active when the contacts are OFF (open).
E 11 A signal that does not have “/” before the signal abbreviation (such as the P-
QOT signal) is active when the contacts are ON (closed).
F 12

Note: 1. You cannot allocate the /EXT1 to /EXT3 (External Latch Inputs 1 to 3) signals to pins 10 to 12 on the I/O
signal connector (CN1).

2. Refer to the following section for details on input signal parameter settings.
& 13.1.2 List of Servo Parameters on page 13-3

Example of Changing Input Signal Allocations
The following example shows reversing the P-OT (Forward Drive Prohibit) signal allocated to

CN1-7 and the /DEC (Origin Return Deceleration Switch) signal allocated to CN1-9.
Pn50A = n. 1001 Pn511 =n.0003 Before change
2 2
Pn50A = n.3001 Pn511 =n.O001 After change

Refer to the following section for the parameter setting procedure.
IE 5.1.3 Parameter Setting Methods on page 5-5

Confirming Input Signals

You can confirm the status of input signals on the 1/0 signal monitor. Refer to the following sec-
tion for information on the I/O signal monitor.
IZ 9.2.3 1/0 Signal Monitor on page 9-5

6.1.2

Output Signal Allocations

You can allocate the desired output signals to pins 1, 2, and 23 to 26 on the I/O signal connec-
tor (CN1). You set the allocations in the following parameters: Pn50E, Pn50F, Pn510, and
Pn514.

3 » The signals that are not detected are considered to be OFF. For example, the /COIN (Position-
@ ing Completion) signal is considered to be OFF during speed control.
» Reversing the polarity of the /BK (Brake) signal, i.e., changing it to positive logic, will prevent
Important the holding brake from operating if its signal line is disconnected. If you must change the polar-
ity of this signal, verify operation and make sure that no safety problems will exist.
« If you allocate more than one signal to the same output circuit, a logical OR of the signals will
be output.

Application Functions
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6.1 1/0 Signal Allocations

6.1.2 Output Signal Allocations

Output signals are allocated as shown in the following table.

Refer to Interpreting the Output Signal Allocation Tables and change the allocations accord-
ingly.
Interpreting the Output Signal Allocation Tables

These columns give the parameter settings to use. Signals
are allocated to CN1 pins according to the settings.

D : Default settings.

Output Signal Name Output Signals 4 CN1 Pin No. \ Disabled
and Parameter 1and 2 23 and 24 25 and 26 (Not Used)
Brake
Pn50F = OXOO /BK \ 1 2 3 ) 0
—
Output Signal Name . CN1 Pin No. Disabled (Not
and Parameter OISl Used)
1and 2 23 and 24 25 and 26
Positioning Completion JCOIN ’ 5 3 0

Pn50E = n.O0OOX

Speed Coincidence
Detection /N-CMP 1 2 3 0
Pn50E = n.OOXO

Rotation Detection

Pn50E = n.OXOO /TGON 1 2 3 0
gﬁgvooEzeiynnn /S-RDY 1 2 3 0
l%?é‘.? oo /CLT 1 2 3 0
PrEor oo AT 1 > 3 0
Errg?)eF = n.OXOO /BK 1 2 3 0
\liv:égri n.XOOO /WARN 1 2 3 0
Near NEAR ; ) 5 0

Pn510 = n.OOOX

Preventative Mainte-
nance /PM 1 2 3 0
Pn514 = n.OXOO

— Reverse polarity for CN1-1 and
Pn512 = n.OO0O1 CNi-2
" The polarity
Pn512 = n.O0O10 Reverse polarity for CN1-23 and CN1-24 (I?nn&ter%\éef;i?td)

settings.

Pn512 = n.O100 Reverse polarity for CN1-25 and CN1-26




6.1 1/0 Signal Allocations

6.1.3 ALM (Servo Alarm) Signal

Example of Changing Output Signal Allocations

The following example shows disabling the /COIN (Positioning Completion) signal allocated to CN1-25
and CN1-26 and allocating the /SRDY (Servo Ready) signal.
Pn50E = n.0OO3 Before change
{
Pn50E = n.3000 After change

Refer to the following section for the parameter setting procedure.
IZ 5.1.3 Parameter Setting Methods on page 5-5

Checking Output Signal Status

You can confirm the status of output signals on the I/O signal monitor. Refer to the following
section for information on the I/0O signal monitor.
¥ 9.2.3 1/0 Signal Monitor on page 9-5

613 ALM (Servo Alarm) Signal
This signal is output when the SERVOPACK detects an error.
\@ Configure an external circuit so that this alarm output turns OFF the main circuit power supply to
the SERVOPACK whenever an error occurs.
Important
Type Signal |Connector Pin No. Signal Status Meaning
ON (closed) Normal SERVOPACK status
Output | ALM CN1-3 and CN1-4
OFF (open) SERVOPACK alarm
Alarm Reset Methods
Refer to the following section for information on the alarm reset methods.
I 12.2.3 Resetting Alarms on page 12-40
614 /WARN (Warning) Signal

Both alarms and warnings are generated by the SERVOPACK. Alarms indicate errors in the
SERVOPACK for which operation must be stopped immediately. Warnings indicate situations
that may results in alarms but for which stopping operation is not yet necessary.

The /WARN (Warning) signal indicates that a condition exists that may result in an alarm.

Type Signal |Connector Pin No. Signal Status Meaning
ON (closed) Warning
OFF (open) Normal status

Output | /WARN | Must be allocated.

Note: You must allocate the /WARN signal to use it. Use Pn50F = n.XOOO (/WARN (Warning Output) Signal Allo-
cation) to allocate the signal to a connector pin. Refer to the following section for details.

IE 6.1.2 Output Signal Allocations on page 6-5

Application Functions
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6.1 1/0 Signal Allocations

6.1.5 /TGON (Rotation Detection) Signal

6.1.5

/TGON (Rotation Detection) Signal

The /TGON signal indicates that the Servomotor is operating.

This signal is output when the shaft of the Servomotor rotates at the setting of Pn502 (Rotation
Detection Level) or faster or the setting of Pn581 (Zero Speed Level) or faster.

Type

Signal

Connector Pin No.

Signal Status

Servomotor

Meaning

Output

/TGON

Must be allocated.

ON (closed)

Rotary Servomotors

The Servomotor is
operating at the setting
of Pn502 or faster.

Linear Servomotors

The Servomotor is
operating at the setting
of Pn581 or faster.

OFF (open)

Rotary Servomotors

The Servomotor is
operating at a speed
that is slower than the
setting of Pn502.

Linear Servomotors

The Servomotor is
operating at a speed
that is slower than the
setting of Pn581.

Note: You must allocate the /TGON signal to use it. Use Pn50E = n.OXOO (/TGON (Rotation Detection Output)
Signal Allocation) to allocate the signal to a connector pin. Refer to the following section for details.
Iz 6.1.2 Output Signal Allocations on page 6-5

Setting the Rotation Detection Level
Use the following parameter to set the speed detection level at which to output the /TGON sig-

nal.

» Rotary Servomotors

Rotation Detection Level |Speed| [Position| |[Torguel
Pn502 Setting Range Setting Unit Default Setting When Enabled |Classification ‘
1 to 10,000 1 min™ 20 Immediately Setup
* Linear Servomotors
Zero Speed Level [Speed| [Position] [Force ]
Pn581 Setting Range Setting Unit Default Setting When Enabled |Classification
110 10,000 1 mm/s 20 Immediately Setup




6.1 1/0 Signal Allocations

6.1.6 /S-RDY (Servo Ready) Signal

6.1.6

/S-RDY (Servo Ready) Signal

The /S-RDY (Servo Ready) signal turns ON when the SERVOPACK is ready to accept the
SV_ON (Servo ON) command.

The /S-RDY signal is turned ON under the following conditions.

* Main circuit power supply is ON.

» There is no hard wire base block state.

» There are no alarms.

« If an absolute encoder is used, the SENS_ON (Turn ON Sensor) command has been input.
« If a Servomotor without a polarity sensor is used, polarity detection has been completed. *

« If an absolute encoder is used, the output of the position data from the absolute encoder to
the host controller must have been completed if the SENS_ON (Turn ON Sensor) command is
being input.

* Do not include this condition if the SV_ON (Servo ON) command is input for the first time after the control power

supply was turned ON. In that case, when the first SV_ON command is input, polarity detection is started imme-
diately and the /S-RDY signal turns ON at the completion of polarity detection.

Type Signal |Connector Pin No. Signal Status Meaning
ON (closed) izz?%y to receive the SV_ON (Servo ON) com-
Output | /S-RDY | Must be allocated. :
P Not ready to receive the SV_ON (Servo ON)
OFF (open)
command.

Note: 1. You must allocate the /S-RDY signal to use it. Use Pn50E = n.XOOMO (/S-RDY (Servo Ready) Signal Allo-
cation) to allocate the signal to a connector pin. Refer to the following section for details.
I 6.1.2 Output Signal Allocations on page 6-5

2. Refer to the following section for information on the hard wire base block and the /S-RDY signal.
I[= 11.2.8 /S-RDY (Servo Ready Output) Signal on page 11-7

Application Functions

6-9



6.1 1/0 Signal Allocations

6.1.7 /V-CMP (Speed Coincidence Detection) Signal

6.1.7

/V-CMP (Speed Coincidence Detection) Signal

The /V-CMP (Speed Coincidence Output) signal is output when the Servomotor speed is the
same as the reference speed. This signal is used, for example, to interlock the SERVOPACK
and the host controller. You can use this output signal only during speed control.

The /V-CMP signal is described in the following table.

Type Signal Connector Pin No. Signal Status Meaning

ON (closed) The speed coincides.

Output | /V-CMP Must be allocated.

OFF (open) The speed does not coincide.

Note: You must allocate the /V-CMP signal to use it. Use Pn50E = n.OOX0O (/V-CMP (Speed Coincidence Detec-

tion Output) Signal Allocation) to allocate the signal to connector pins.

Refer to the following section for details on allocations.

IZ 6.1.2 Output Signal Allocations on page 6-5
You can set the speed detection width for the /V-CMP signal in Pn503 (Speed Coincidence
Signal Detection Width) for a Rotary Servomotor or in Pn582 (Speed Coincidence Signal
Detection Width) for a Linear Servomotor.

» Rotary Servomotors

Speed Coincidence Signal Detection Width Speed
Pn503 Setting Range Setting Unit Default Setting When Enabled | Classification
0to 100 1 min™’ 10 Immediately Setup

The signal is output when the difference between the reference speed and motor speed is
equal or less than the setting.

If Pn503 is set to 100 and the speed reference is 2,000 min™', the signal would be output

Example when the motor speed is between 1,900 and 2,100 min™".

Motor speed

/) Pn503

% Speed reference

i The /V-CMP signal is output when the motor speed is in
y 4 the area between the dotted lines.

» Linear Servomotors

Speed Coincidence Signal Detection Width Speed
Pn582 Setting Range Setting Unit Default Setting When Enabled | Classification
0to 100 1 mm/s 10 Immediately Setup

The signal is output when the difference between the reference speed and motor speed is
equal or less than the setting.

If Pn582 is set to 100 and the speed reference is 2,000 mm/s the signal would be output
when the motor speed is between 1,900 and 2,100 mm/s.

Motor speed

Example

1 Pn582

Speed reference

<07 The /V-CMP signal is output when the motor speed is in
y 4 the area between the dotted lines.




6.1 1/0 Signal Allocations

6.1.8 /COIN (Positioning Completion) Signal

6.1.8

/COIN (Positioning Completion) Signal

The /COIN (Positioning Completion) signal indicates that Servomotor positioning has been
completed during position control.

The /COIN signal is output when the difference between the reference position output by the
host controller and the current position of the Servomotor (i.e., the position deviation as given
by the value of the deviation counter) is equal to or less than the setting of the positioning com-
pleted width (Pn522).

Use this signal to check the completion of positioning from the host controller.

Type Signal Connector Pin No. Signal Status Meaning
ON (closed Positioning has been completed.
Output | /COIN Must be allocated. (closed) Honing P
OFF (open) Positioning has not been completed.

Note: You must allocate the /COIN signal to use it. Use Pn50E = n.OOOX (/COIN (Positioning Completion Output)
Signal Allocation) to allocate the signal to connector pins. Refer to the following section for details on alloca-
tions.

I3 6.1.2 Output Signal Allocations on page 6-5

Setting the Positioning Completed Width

The /COIN signal is output when the difference between the reference position and the current
position (i.e., the position deviation as given by the value of the deviation counter) is equal to or
less than the setting of the positioning completed width (Pn522).

Positioning Completed Width
Pn522 Setting Range Setting Unit Default Setting When Enabled | Classification
0to 1,073,741,824 1 reference unit 7 Immediately Setup

The setting of the positioning completed width has no effect on final positioning accuracy.

Reference
Speed v/ __ Motor speed
Time
Position [ Pnb22
deviation | /...... ¢ ,,,,,,,,,,,, .
! o Time
JCOIN signal - L (Active when ON (closed))

Time

Note: If the parameter is set to a value that is too large, the /COIN signal may be output when the position deviation
is low during a low-speed operation. If that occurs, reduce the setting until the signal is no longer output.

Application Functions
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6.1.9 /NEAR (Near) Signal

Setting the Output Timing of the /COIN (Positioning Com-
pletion Output) Signal

You can add a reference input condition to the output conditions for the /COIN signal to
change the signal output timing.

If the position deviation is always low and a narrow positioning completed width is used,
change the setting of Pn207 = n.XOOO (/COIN (Positioning Completion Output) Signal Output
Timing) to change output timing for the /COIN signal.

L When L
Parameter Description Enabled Classification

Output the /COIN signal when the absolute value of

n.0O00O0O o oI

(default setting) the p08|t|on deviation is the same or less than the
setting of Pn522 (Positioning Completed Width).
Output the /COIN signal when the absolute value of

n. 1000 the position deviation is the same or less than the After

Pn207 | setting of Pn522 (Positioning Completed Width) and restart Setup

the reference after the position reference filter is 0.
Output the /COIN signal when the absolute value of

n. 2000 the position deviation is the same or less than the

’ setting of Pn522 (Positioning Completed Width) and

the reference input is 0.

6.1.9

/NEAR (Near) Signal

The /NEAR (Near) signal indicates when positioning completion is being approached.

The host controller receives the NEAR signal before it receives the /COIN (Positioning Comple-
tion) signal, it can start preparations for the operating sequence to use after positioning has
been completed. This allows you to reduce the time required for operation when positioning is
completed.

The NEAR signal is generally used in combination with the /COIN signal.

Type Signal Connector Pin No. Signal Status Meaning
The Servomotor has reached a point
ON (closed) near to positioning completion.
Output /NEAR Must be allocated. The S or h " hed
OFF (open) e Servomotor has not reached a

point near to positioning completion.

Note: You must allocate the /NEAR signal to use it. Use Pn510 = n.OOOX (/NEAR (Near) Signal Allocation) to allo-
cate the signal to a connector pin. Refer to the following section for details.
& 6.1.2 Output Signal Allocations on page 6-5

/NEAR (Near) Signal Setting

You set the condition for outputting the /NEAR (Near) signal (i.e., the near signal width) in
Pn524 (Near Signal Width). The /NEAR signal is output when the difference between the refer-
ence position and the current position (i.e., the position deviation as given by the value of the
deviation counter) is equal to or less than the setting of the near signal width (Pn524).

Near Signal Width Position
Pn524 Setting Range Setting Unit Default Setting When Enabled |Classification
110 1,073,741,824 1 reference unit 1,073,741,824 Immediately Setup
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6.1.10 Speed Limit during Torque Control

Speed <Re,f,ere,ﬂce

- '/ Motor speed

— Pn524 —Pn522 Time

Position
deviation R R EEEEE )
of—+% 1
o T T c o Time
/NEAR signal J L; (Active when ON (closed).)
i J . Time
/COIN signal (Active when ON (closed).)
Time

Note: Normally, set Pn524 to a value that is larger than the setting of Pn522 (Positioning Completed Width).

6.1.10

Speed Limit during Torque Control

You can limit the speed of the Servomotor to protect the machine.

When you use a Servomotor for torque control, the Servomotor is controlled to output the
specified torque, but the motor speed is not controlled. Therefore, if a reference torque is input
that is larger than the machine torque, the speed of the Servomotor may increase greatly. If that
may occur, use this function to limit the speed.

Note: The actual limit of motor speed depends on the load conditions on the Servomotor.

With No Speed Limit With a Speed Limit

Danger of damage due Speed
to hazardous speed.

' Speed [-------- / Safe operation
Maximum speed l with speed limit.

Speed limit—-----

Time Time

/VLT (Speed Limit Detection) Signal

The signal that is output when the motor speed is being limited by the speed limit is described
in the following table.

Type Signal Connector Pin No. Signal Status Meaning
ON (closed) The Servomotor speed is being limited.
Output /NLT Must be allocated. i ing lim-
p OFF (open) ;JI;QSIServomotor speed is not being lim

Note: You must allocate the /VLT signal to use it. Use Pn50F = n.OOXO (/VLT (Speed Limit Detection) Signal Allo-
cation) to allocate the signal to a connector pin. Refer to the following section for details.
IZ 6.1.2 Output Signal Allocations on page 6-5

Application Functions
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6.1.10 Speed Limit during Torque Control

Selecting the Speed Limit

You set the speed limit to use in Pn002 = n.O0OXO (Torque Control Option). If you set Pn.002
to n.O0O10 (Use V-REF as an external speed limit input), the smaller of the external speed limit
and the internal speed limit will be used.

Parameter Meaning When Enabled | Classification
Ignore the setting of the speed limit for the
n.O0o00 VLIM (Limit Speed for Torque Control) com-

(default setting) | mand and use the speed limit set in Pn407 or
Pn002 Pn480. (Use internal speed limiting.)

Use the speed limit from the VLIM (Limit
Speed for Torque Control) command as the
speed limit. (Use external speed limiting.)

After restart Setup

n.O010

Note: If you are using a Rotary Servomotor, set Pn407 (Speed Limit during Torque Control). If you are using a Linear
Servomotor, set Pn480 (Speed Limit during Force Control).

@ Internal Speed Limiting

If you select internal speed limiting for the torque control option (Pn002 = n.O0O00), set the
speed limit for the motor in Pn407 (Speed Limit during Torque Control) or Pn480 (Speed Limit
during Force Control).

Also set Pn408 = n.O0OXO (Speed Limit Selection) to specify using the maximum motor speed
or the overspeed alarm detection speed as the speed limit. Select the overspeed alarm detec-
tion speed to limit the speed to the equivalent of the maximum motor speed.

Parameter Meaning When Enabled | Classification
n.00o0 Use the smaller of the maximum motor speed
(d fault setting) and the setting of Pn407 or Pn480 as the
etaultsetting speed limit.
Pn408 After restart Setup

Use the smaller of the overspeed alarm detec-

n.OO10 tion speed and the setting of Pn407 or Pn480
as the speed limit.

Note: If you are using a Rotary Servomotor, set Pn407 (Speed Limit during Torque Control). If you are using a Linear
Servomotor, set Pn480 (Speed Limit during Force Control).

» Rotary Servomotors

Speed Limit during Torque Control Torque
Pn407 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 10,000 1 min™’ 10000 Immediately Setup
* Linear Servomotors
Speed Limit during Force Control
Pn480 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 10,000 1 mm/s 10000 Immediately Setup

Note: If the parameter setting exceeds the maximum speed of the Servomotor, the Servomotor’s maximum speed
or the overspeed alarm detection speed will be used.

€ External Speed Limiting

If you specify external speed limiting in PNn002 = n.OOXO, the motor speed will be limited by
the VLIM speed limit. Refer to the following manual for details.

(11 x=-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Manual No.: SIEP
S$800001 31)



6.2 Operation for Momentary Power Interruptions

Operation for Momentary Power Interruptions

Even if the main power supply to the SERVOPACK is interrupted momentarily, power supply to
the motor (servo ON status) will be maintained for the time set in Pn509 (Momentary Power
Interruption Hold Time).

Momentary Power Interruption Hold Time |Speed| [Position| [Torque]
Pn509 Setting Range Setting Unit Default Setting When Enabled | Classification
20 to 50,000 1ms 20 Immediately Setup

If the momentary power interruption time is equal to or less than the setting of Pn509, power
supply to the motor will be continued. If it is longer than the setting, power supply to the motor
will be stopped. Power will be supplied to the motor again when the main circuit power supply
recovers.

Setting of Pn509 > Momentary power interruption time Setting of PN509 < Momentary power interruption time
Momentary power interruption Momentary power interruption
Main circuit Main circuit
power supply Momentgry power power supply Momentary power
| interruption < Pn509 interruption > Pn509
! |
. ! | | |
geﬁg‘g of | Setting of | bl
n5 R Pn509 e
1Pn509 | Pn509 |
! \ | | Power not
| 1 Power supply | Lyl lied
Motor power | < continued. Mot | Stppled
Power supplied. | / OLOr POWEr | power supplied.
status | | status pp |
T T Power shut OFF.
Momentary power interruption Momentary power interruption

1. If the momentary power interruption time exceeds the setting of Pn509, the /S-RDY (Servo
Ready) signal will turn OFF.

2. If uninterruptible power supplies are used for the control power supply and main circuit
power supply, the SERVOPACK can withstand a power interruption that lasts longer than
50,000 ms.

3. The holding time of the SERVOPACK control power supply is approximately 100 ms. If
control operations become impossible during a momentary power interruption of the con-
trol power supply, the setting of Pn509 will be ignored and the same operation will be per-
formed as for when the power supply is turned OFF normally.

Information

If the load on the Servomotor is large and an A.410 alarm (Undervoltage) occurs, the setting of

“@ The holding time of the main circuit power supply depends on the output from the SERVOPACK.
Pn509 will be ignored.

Important

Application Functions



6.3 SEMI F47 Function

SEMI F47 Function

The SEMI F47 function detects an A.971 warning (Undervoltage) and limits the output current if
the DC main circuit power supply voltage to the SERVOPACK drops to a specified value or
lower because the power was momentarily interrupted or the main circuit power supply voltage
was temporarily reduced.

This function complies with the SEMI F47 standards for semiconductor manufacturing equip-
ment.

You can combine this function with the momentary power interruption hold time (Pn509) to
allow the Servomotor to continue operating without stopping for an alarm or without recovery
work even if the power supply voltage drops.

Execution Sequence

This function can be executed either with the host controller or with the SERVOPACK. Use
Pn008 = n.O0OX0O (Function Selection for Undervoltage) to specify whether the function is exe-
cuted by the host controller or by the SERVOPACK.

€ Execution with the Host Controller (Pn008 = n.OO10)

The host controller limits the torque in response to an A.971 warning (Undervoltage).
The host controller removes the torque limit after the Undervoltage warning is cleared.

Main circuit power interruption time

Main circuit input
power supply

The output torque is limited to suppress

in circui 280V
Main cirou { ~ the drop in the main circuit bus voltage. ‘/
bus voltage 200 JV/REER———— \ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

The main circuit bus voltage increases when
the main circuit power supply recovers.

SERVOPACK <

A.971 warning
(Undervoltage)

Torque control -
L O I EnR s (EEEE (R SR booeee
7 The torque is limited when the

Undervoltage _— | Undervoltage warning is received.
warning status |

Host controller< Torque limit /
reference

| Torque limit ends.

- 090 —=== e e

€ Execution with the SERVOPACK (Pn008 = n.O0O20)

The torque is limited in the SERVOPACK in response to an Undervoltage warning.
The SERVOPACK controls the torque limit for the set time after the Undervoltage warning is
Cleared.

Main circuit power interruption time

Main circuit input
power supply

280V The output torque is limited to suppress the
o drop in the main circuit bus voltage.
Main circuit 200V -----mmmmmmmm eSS mmmmmmmmme fmmm o mm oo s e e m e m e e
bus voltage "The main circuit bus voltage
increases when the main
SERVOPACK< circuit power supply recovers.
A.971 warning -
(Undervoltage) Torque limit starts. ,& Setting of Pn425
~ \
Torque - \
control Setting of Pn424 e




6.3 SEMI F47 Function

Setting for A.971 Warnings (Undervoltage)

You can set whether or not to detect A.971 warnings (Undervoltage).

Parameter Meaning When Enabled | Classification

Pn008

n.O0000O
(default setting)

Do not detect undervoltage warning.

Detect undervoltage warning and limit

n.oo1o torque at host controller. After restart Setup
Detect undervoltage warning and limit
n.O0020 torque with Pn424 and Pn425

(i.e., only in SERVOPACK).

€ Related Parameters
The following parameters are related to the SEMI F47 function.

Torque Limit at Main Circuit Voltage Drop [Speed| [Position] [Torque]

Pn424 Setting Range Setting Unit Default Setting When Enabled | Classification
0to 100 1%" 50 Immediately Setup
Release Time for Torque Limit at Main Circuit Voltage Drop  [Speed] [Position] [Torque]

Pn425 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 1,000 1ms 100 Immediately Setup
Momentary Power Interruption Hold Time [Speed| [Position] [Torque]

Pn509 Setting Range Setting Unit Default Setting When Enabled | Classification
20 to 50,000 1ms 20 Immediately Setup

* Set a percentage of the motor rated torque.

Note: If you will use the SEMI F47 function, set the time to 1,000 ms.

[

Important

This function handles momentary power interruptions for the voltage and time ranges stipu-
lated in SEMI F47. An uninterruptible power supply (UPS) is required as a backup for momen-
tary power interruptions that exceed these voltage and time ranges.

Set the host controller or SERVOPACK torque limit so that a torque reference that exceeds the
specified acceleration torque will not be output when the power supply for the main circuit is
restored.

For a vertical axis, do not limit the torque to a value that is lower than the holding torque.

This function limits torque within the range of the SERVOPACK’s capability for power interrup-
tions. It is not intended for use under all load and operating conditions. Set the parameters
while monitoring operation on the actual machine.

You can set the momentary power interruption hold time to increase the amount of time from
when the power supply is turned OFF until power supply to the motor is stopped. To stop the
power supply to the motor immediately, use the SV_OFF (Servo ON) command.

Application Functions



6.4 Setting the Motor Maximum Speed

Setting the Motor Maximum Speed

You can set the maximum speed of the Servomotor with the following parameter.

 Rotary Servomotors

Maximum Motor Speed [Speed]| [Position] [Torque]
Pn316 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 65,535 1 min™’ 10,000 After restart Setup

» Linear Servomotors

Pn385

Maximum Motor Speed

| Speed|

|Position] | Force |

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

110 100

100 mm/s

50

After restart

Setup

You can achieve the following by lowering the maximum speed of the Servomotor.
« If the motor speed exceeds the setting, an A.510 alarm (Overspeed) will occur.
« With a Linear Servomotor, you can increase the upper limit for the setting of Pn281 (Encoder

Output Resolution). Refer to the following section for details.
T 6.5 Encoder Divided Pulse Output on page 6-19

Changing the setting of the parameter is effective in the following cases.

« To protect the machine by stopping machine operation with an alarm when the set speed is
reached or exceeded

« To limit the speed so that the load is not driven beyond the allowable moment of inertia
Refer to relevant manual from the following list for the relationship between the speed and the

allowable moment of inertia.
[J1 =-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)

(1] x-7-Series Direct Drive Servomotor Product Manual (Manual No.: SIEP S800001 38)
(1] x-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)

 To increase the encoder output resolution and increase the position resolution managed by
the host controller (for a Linear Servomotor)



6.5 Encoder Divided Pulse Output

m Encoder Divided Pulse Output

6.5.1 Encoder Divided Pulse Output Signals

The encoder divided pulse output is a signal that is output from the encoder and processed
inside the SERVOPACK. It is then output externally in the form of two phase pulse signals
(phases A and B) with a 90° phase differential. At the host controller, it is used as the position
feedback.

The following table describes the signals and output phase forms.

6.5.1

Encoder Divided Pulse Output Signals

Type

Signal

Connector Pin No.

Name

Remarks

PAO

CN1-17

Encoder Divided Pulse Output,

/PAO

CN1-18

Phase A

PBO

CN1-19

Output

/PBO

CN1-20

Encoder Divided Pulse Output,
Phase B

« Rotary Servomotors

These encoder divided pulse
output pins output the number
of pulses per motor resolution
that is set in Pn212 (Number of
Encoder Output Pulses). The
phase difference between
phase A and phase B is an
electric angle of 90°.

Linear Servomotors

These encoder divided pulse
output pins output pulses at the
resolution that is set in Pn281
(Encoder Output Resolution).
The phase difference between
phase A and phase B is an
electric angle of 90°.

.

PCO

CN1-21

Encoder Divided Pulse Output,

/PCO

CN1-22

Phase C*

These pins output one pulse
every motor rotation.

* Refer to the following section for information on the origin within one encoder rotation.
T ® Encoder Output Pulse Signal from SERVOPACK with a Linear Encoder from Renishaw PLC on page 6-20

 Rotary Servomotor

Host controller

Host controller

PAO

PBO

SERVOPACK
CN1
PAO
Conversion of Dividing
serial data to circuit PBO
pulses (Pn212) j
1 PCO
« Linear Servomotors
SERVOPACK
CN2 CNf1
Linear
encoder Serial data
el Il
Converter Unit cireul
pulses = (pn2g1)

PCO

I N N

Application Functions



6.5 Encoder Divided Pulse Output

6.5.1 Encoder Divided Pulse Output Signals

Output Phase Forms

Forward rotation or movement Reverse rotation or movement
(phase B leads by 90°) (phase A leads by 90°)

BN —- oo
Phase A j—J—‘I Phase A j—,—‘j
Phase B Phase B

Phase C L Phase C L

t t

Note: The pulse width of the origin within one encoder rotation depends on the setting of number of encoder output
pulses (Pn212) or the encoder output resolution (Pn281). It is the same as the width of phase A.
Even for reverse operation (PNn000 = n.0OOO1), the output phase form is the same as shown above.

R If you use the SERVOPACK'’s phase-C pulse output for an origin return, rotate the Servomotor
@ two or more rotations before you start an origin return. If the Servomotor cannot be rotated two
or more times, perform an origin return operation at a motor speed of 600 min™' or lower. If the
Important - motor speed is higher than 600 min™', the phase-C pulse may not be output correctly.

Linear Encoder Application Precautions

The following precautions apply to the encoder output pulses when an external linear encoder
is used.

€ Encoder Output Pulse Signal from SERVOPACK with a Linear Encoder
from Renishaw PLC

The output position of the origin signal (Ref) will depend on the direction of movement for some
models of linear encoders from Renishaw PLC.

In that case, the phase-C pulse of the SERVOPACK is output at two positions.

For detailed specifications on the origin signal for the linear encoder, refer to the manual for the
Renishaw PLC linear encoder.

6-20




6.5 Encoder Divided Pulse Output

6.5.1 Encoder Divided Pulse Output Signals

B When Passing the First Origin Signal (Ref) in the Forward Direction and Returning
after Turning ON the Power Supply

Machine position (forward)

No origin signal (Ref) is output by the external encoder. However, a phase-C
pulse will be output from the SERVOPACK when the motor moves in the
reverse direction, because this is the same position from which a phase-C

Origin detection

positon | N 2| pulse was output when the motor moved in the forward direction.
Origin detection| === 7~ -====-=-- i ------------------ :— —————
position ! ! | ! ! |
! : } | ! ! } Time
Power ON | ! | 1 : ! | ‘
L | i
S | ! | The second pulse is half as
Origin signal (Ref) }ﬂ i} ; :ﬂ i }ﬂ wide as the ghase—A pulse.
| 11 ! I [
Phase C [1 i HH il

B When Passing the First Origin Signal (Ref) in the Reverse Direction and Returning
after Turning ON the Power Supply

Machine position (forward)

No origin signal (Ref) is output by the external encoder. However, a phase-C
pulse will be output from the SERVOPACK when the motor moves in the
forward direction, because this is the same position from which a phase-C

Origin detection

position ~| pulse was output when the motor moved in the reverse direction.
Origin detection 1 R i 4 Gl -
position i b | D
: |l || | Time
Power ON i i i i | | i
| 1 |
L I ! I ‘ The second pulse is half as
Origin signal (Ref) :ﬂ i/ﬂ i :ﬂ i p ) wide as the phase-A pulse.
I i [ [
Phrase G L] il il il

€ Precautions When Using a Linear Incremental Encoder from Magnes-
cale Co., Ltd.

B Encoder Divided Phase-C Pulse Output Selection

You can also output the encoder’s phase-C pulse for reverse movement. To do so, set Pn081
to n.OO0O1.

Parameter Meaning When Enabled | Classification

n.0000 Output phase-C pulses only in the forward
(default setting) | direction.

Output phase-C pulses in both the forward
and reverse directions.

Pn081 After restart Setup

n.O0O0A

3 Precautions on Setting the Phase-C Pulse Output Selection (Pn081 = n.O0O0OX)
@ « If you set Pn081 to n.OO0O1 (Output phase-C pulses in both the forward and reverse direc-
tions), the width of the phase-C pulse output may be narrower than the width of the phase-A
Important pulse.

« There is a difference of 1/8th of the scale pitch in the phase-C detection position for the
encoder’s phase-C pulse output position, origin return command, or phase-C latch between
when Pn081 = n.O0O0OX is set to 0 (Output phase-C pulses only in the forward direction) and
when it is set to 1 (Output phase-C pulses in both the forward and reverse directions).

>

Movement in the forward direction

One linear encoder pitch

’_q Origin

P—

Pn081 = n.00O0O0

1/8 linear encoder pitch

Pn081 = n.0O0O0O1

Origin

Application Functions
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6.5 Encoder Divided Pulse Output

6.5.1 Encoder Divided Pulse Output Signals

Observe the following precaution if you set Pn081 to n.OOOO0 (Output phase-C pulses only in
the forward direction).

When a linear incremental encoder from Magnescale Co., Ltd. is used, the count direction of
the encoder determines how the phase-C pulse (CN1-21 and CN1-22) is output.

Note: The count direction (up or down) of the linear encoder determines whether a phase-C pulse is output. The
output of the pulse does not depend on the setting of the movement direction (Pn000 = n.OOO1).

Encoder Model Interpolator Linear Encoder Pitch [um]
SL710 800
SL720 e T 800
SL730 800
SR75 80
SR85 80

B When First Passing the Origin Signal in the Forward Direction and Returning after
Turning ON the Power Supply

The encoder’s phase-C pulse (CN1-21 and CN1-22) is output when the origin detection posi-

tion is passed for the first time in the forward direction after the power supply is turned ON.

After that, the phase-C pulse is output whenever the origin detection position is passed in the

forward or reverse direction.

Encoder count-up
direction

The SERVOPACK records the position where
the phase-C pulse was output for movement
in the forward direction, and the phase-C
pulse is also output for reverse movement.

|
/V Time
i i
Power ON i i %
DOSitiOﬂ H H H [—‘
Phase-C pulse

output

Origin detection| ---o---------—f---—=------—+
position

B When First Passing the Origin Signal in the Reverse Direction and Returning after
Turning ON the Power Supply

The encoder's phase-C pulse (CN1-19 and CN1-20) is not output when the origin detection

position is passed for the first time in the reverse direction after the power supply is turned ON.

However, after the origin detection position is passed in the forward direction and the encoder’s
phase-C pulse is output, it will then also be output when the origin detection point is passed in
the reverse direction.

Encoder count-up
direction

The phase-C pulse is not

Origin detection output when the detection

position | position is passed in the
! everse direction.
| T
3 ! i Time
| ) | i The SERVOPACK records the position where
Power ON | i i i the phase-C pulse was output for movement
position |-+ ! ! ! in the forward direction, and the phase-C
1 I ﬂ ﬂ ﬂ pulse is then output for reverse movement.
Phase-C pulse Ll

output



6.5 Encoder Divided Pulse Output

6.5.1 Encoder Divided Pulse Output Signals

B When Using a Linear Encoder with Multiple Origins and First Passing the Origin Posi-
tion in the Forward Direction and Returning after Turning ON the Power Supply

The encoder’s phase-C pulse is output when the origin detection position is passed for the first

time in the forward direction after the power supply is turned ON. After that, the phase-C pulse

is output whenever the origin detection position is passed in the forward or reverse direction.

Encoder count-up
direction

The SERVOPACK records the position where
the phase-C pulse was output for movement
in the forward direction, and the phase-C

Origin 1 detection pulse is also output for reverse movement.

position

Origin 2 detection

i < getecton o ___ o+ o N Time
position

I
I
I
|
|
|
,,,,, R S =S
I
T
I
I

| |
| i Even after origin 1 has been passed in
Power ON! ! | the forward direction, the phase-C pulse
! ! - is not output here because origin 2 is
ﬂ ﬂ P! passed in the reverse direction.

Phase-C pulse
output Origin 1 Origin 1 Origin 2 Origin 2

B When Using a Linear Encoder with Multiple Origins and First Passing the Origin Posi-
tion in the Reverse Direction after Turning ON the Power Supply

The encoder’s phase-C pulse is not output when the origin detection position is passed for the

first time in the reverse direction after the power supply is turned ON.

However, after the origin detection position is passed in the forward direction and the encoder’s

phase-C pulse it output, it will then also be output when the origin detection point is passed in

the reverse direction.

Encoder count-up
direction

The phase-C pulse is not
output.

Origin 1 detection F---=
position
Origin 2 detection F----
position

Origin 3 detection ----
position

Power ON

Phase-C pulse
output Origin 1 Origin 2 Origin 3 Origin 3

Application Functions
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6.5 Encoder Divided Pulse Output

6.5.2 Setting for the Encoder Divided Pulse Output

6.5.2

Setting for the Encoder Divided Pulse Output

This section describes the setting for the encoder divided pulse output for a Rotary Servomotor
or Linear Servomotor.

Encoder Divided Pulse Output When Using a Rotary
Servomotor
If you will use a Rotary Servomotor, set the number of encoder output pulses (Pn212).

Number of Encoder Output Pulses [Speed]| [Position] [Torquel
Pn212 Setting Range Setting Unit Default Setting When Enabled | Classification
16to 1,073,741,824 1 P/Rev 2,048 After restart Setup

The number of pulses from the encoder per rotation are processed inside the SERVOPACK,
divided by the setting of Pn212, and then output.

Set the number of encoder divided output pulses according to the system specifications of the
machine or host controller.

The setting of the number of encoder output pulses is limited by the resolution of the encoder.

: Encoder Resolution Upper Limit of Servo-
Setting of the Number . - - -
Setting 20 bits 22 bits 24 bits motor Speed for Set
of Encoder Output
Increment | (1,048,576 (4,194,304 | (16,777,216 Number of Encoder
Pulses [P/Rev] o
pulses) pulses) pulses) Output Pulses [min™']
16 to 16,384 1 O O O 6,000
16,386 to 32,768 2 @) @) O 3,000
32,772 to 65,536 4 O O (@) 1,500
65,544 t0 131,072 8 @) @) O 750
131,088 to 262,144 16 O O O 375
262,176 to 524,288 32 - @) O 187
524,352 to 1,048,576 64 - O O 93
1,048,704 to 2,097,152 128 - - (@) 46
2,097,408 to 4,194,304 256 - - O 23

Note: 1. The setting range of the number of encoder output pulses (Pn212) depends on the resolution of the Servo-
motor encoder. An A.041 alarm (Encoder Output Pulse Setting Error) will occur if the above setting condi-
tions are not met.

Correct setting example: Pn212 can be set to 25,000 [P/Rev].
Incorrect setting example: Pn212 cannot be set to 25,001 (P/Rev) because the setting increment in the
above table is not used.

2. The upper limit of the pulse frequency is approximately 1.6 Mpps. The Servomotor speed will be limited if
the setting of the number of encoder output pulses is too high.
An A.511 alarm (Encoder Output Pulse Overspeed) will occur if the upper limit of the motor speed is
exceeded.

Output example: An output example is given below for the PAO (Encoder Pulse Output Phase
A) signal and the PBO (Encoder Pulse Output Phase B) signal when Pn212 is set to 16 (16
pulses output per revolution).

Setting: 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

mosg— L L LT LUy

mosga- ) L LU Uy UL
|

‘ 1 revolution



6.5 Encoder Divided Pulse Output

6.5.2 Setting for the Encoder Divided Pulse Output

Encoder Divided Pulse Output When Using a Linear
Servomotor
If you will use a Linear Servomotor, set the encoder output resolution (Pn281).

Encoder Output Resolution [Speed]| [Position| |[Force |
Pn281 Setting Range Setting Unit Default Setting When Enabled | Classification
1 to 4,096 1 edge/pitch 20 After restart Setup

Note: The maximum setting for the encoder output resolution is 4,096. Pulse output at a linear encoder resolution
of 4,096 or higher is not possible.

Set the encoder output resolution for the encoder pulse output signals (PAO, /PAO, PBO, and

/PBO) from the SERVOPACK to the host controller.

The number of feedback pulses per linear encoder pitch is divided by the setting of Pn281
(after multiplication by 4) inside the SERVOPACK and then the resulting number of pulses is

output. Set the parameter according to the system specifications of the machine or host con-

troller.

The setting range depends on the Servomotor’s maximum speed (Pn385) and the linear scale
pitch (Pn282)." You can calculate the upper limit of the setting of Pn281 with the following for-

mula.

Linear Encoder Pitch*/100

Upper limit of Pn281 = x 72

Pn385

* The value depends on whether a Serial Converter Unit is used.

Using a Serial Converter Unit Setting of Pn282

Not Using a Serial Converter Unit (when the lin- | The linear encoder pitch is automatically detected by the SERVO-
ear encoder and SERVOPACK are connected | PACK, so the setting of Pn282 is ignored. You can use the monitor
directly or when a linear encoder that does not | functions of the SigmaWin+ to check the linear encoder pitch that
require a Serial Converter Unit is used) was automatically detected.

Information

Example

Example

When the linear encoder pitch is 4 um, the maximum motor speed is limited to 1 mm/s
because of the maximum response frequency of the Serial Converter Unit.

If the setting is out of range or does not satisfy the setting conditions, an A.041 alarm
(Encoder Output Pulse Setting Error) will be output. If the motor speed exceeds the upper
limit for the set encoder output resolution, an A.511 alarm (Encoder Output Pulse Overspeed)
will be output.

The upper limit of the encoder output resolution is restricted by the dividing specifications of
the Serial Converter Unit.

Setting Example

Correct setting for a linear encoder pitch of 20 um and a maximum motor speed of 5 m/s
(Pn385 = 50): Pn281 = 28 (edges/pitch)

Incorrect setting: Pn281 = 29 (edges/pitch) (An A.041 alarm would be output.)

Pulse Output Example
When Pn281 = 20 (20-edge output (5-pulse output) per linear encoder pitch)

|

T T
| |

Linear encoder pitch

Application Functions
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6.6 Software Limits

6.6.1 Setting to Enable/Disable Software Limits

m Software Limits

You can set limits in the software for machine movement that do not use the overtravel signals
(P-OT and N-OT). If a software limit is exceeded, an emergency stop will be executed in the
same way as it is for overtravel.

You must make the following settings to use the software limits.

* You must enable the software limit function.

* You must set the software limits.

6.6.1 Setting to Enable/Disable Software Limits

You can use Pn801= n.O0O0OX (Software Limit Selection) to enable and disable the software
limit function. One of following commands must be executed to define the origin of the machine
coordinate system before the software limits will operate. Otherwise, the software limit function
will not operate even if a software limit is exceeded.

» The ZRET command has been executed.

« The POS_SET command has been executed with REFE set to 1.

Parameter Meaning When Enabled Classification
n.0000 Enable bpth forward and reverse soft-
ware limits.
Pn8o1 n.O0O0O1 Disable forward software limit. | diatel Set
n n.O00O02 Disable reverse software limit. mmediately etip
n.O000O3 Enable both forward and reverse soft-
(default setting) | ware limits.

6.62 Setting the Software Limits

Software limits are set in both the forward and reverse directions.
The reverse software limit must be less than the forward software limit to set a limit in each

direction.
Forward Software Limit Position
Pn804 Setting Range Setting Unit Default Setting When Enabled Classification
-1,078,741,823 to ) .
1.073,741.823 1 reference unit 1,073,741,823 Immediately Setup
Reverse Software Limit
Pn806 Setting Range Setting Unit Default Setting When Enabled Classification
-1,073,741,823 to . .
1.073,741.823 1 reference unit -1,073,741,823 Immediately Setup

6.6.3 Software Limit Check for References

You can enable or disable software limit checks for commands that have target position refer-
ences, such as POSING or INTERPOLATE. If the target position exceeds a software limit, a
deceleration stop will be performed from the position set as the software limit.

Parameter Meaning When Enabled | Classification

n.0Oo0O0 Do not perform software limit checks for
(defaultsetting) | references.

Perform software limit checks for refer-
ences.

Pn801 Immediately Setup

n.O0100
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6.7 Selecting Torque Limits

Selecting Torque Limits

You can limit the torque that is output by the Servomotor.
There are four different ways to limit the torque. These are described in the following table.

6.7.1 Internal Torque Limits

Limit Method Outline Control Method Reference
. The torque is always limited with the setting

Internal Torque Limits of a parameter. Slo?ed control, 6.7.1
The t is limited with - s i position control, or

External Torque Limits e torque is limited with an input signal torque control 6.7.2
from the host computer.

Limiting Torque with TLIM | The TLIM data in a command is used to set | Speed control or 3

Data in Commands” the required torque limits. position control

Torque Limiting with P_CL
and N_CL in the Servo
Command Output Signals
(SVCMD_IO)*

The P_CL and N_CL signals in

command output signals (SVCMD_IO) are

used to set the required limits.

the servo
position

Speed control or

control

* Refer to the following manual for details.
(10 =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Manual No.: SIEP

S800001 31)

Note: If you set a value that exceeds the maximum torque of the Servomotor, the torque will be limited to the maxi-
mum torque of the Servomotor.

6.7.1

Internal Torque Limits

If you use internal torque limits, the maximum output torque will always be limited to the speci-

fied forward torque limit (Pn402) and reverse torque limit (Pn403).

 Rotary Servomotors

Forward Torque Limit [Speed] [Position] [Torque]
Pn402 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%" 800 Immediately Setup
Reverse Torque Limit [Speed]| [Position]| [Torque|
Pn403 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%" 800 Immediately Setup

* Set a percentage of the rated motor torque.

Note: If the setting of Pn402 or Pn403 is too low, the torque may be insufficient for acceleration or deceleration of

the Servomotor.

Without Internal Torque Limits : o
(Output to the maximum torque is possible.) With Internal Torque Limits
Maximum torque .
\ I Speed l—Torque limit Speed
§ Pn402 - } |
t J t
Pn403 |-
* Linear Servomotors
Forward Force Limit [Speed] [Position] |[Force ]
Pn483 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%" 30 Immediately Setup
Reverse Force Limit [Speed]| [Position] [Force |
Pn484 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%" 30 Immediately Setup

Application Functions
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6.7 Selecting Torque Limits

6.7.2 External Torque Limits

* Set a percentage of the rated motor force.

Note: If the setting of Pn483 or Pn484 is too low, the force may be insufficient for acceleration or deceleration of the
Servomotor.

Without Internal Torque Limits

(Output to the maximum force is possible.)

With Internal Force Limits

y— Maximum force

Speed

Pn483 +

Force limit
r Speed

t
Pn484 4------

6.7.2 External Torque Limits

You can limit the torque only when required by the operating conditions of the machine by turn-
ing a signal ON and OFF.

You can use this for applications such as stopping on physical contact, or holding a workpiece
with a robot.

External Torque Limit Reference Signals

The /P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit) signals
are used as the external torque limit reference signals. The /P-CL signal is used for the forward
torque limit and the /N-CL signal is used for the reverse torque limit.

Type Signal |Connector Pin No. Signal Status Meaning
Applies the forward external torque limit.
ON (closed) The torque is limited to the smaller of the set-
Input | /P-CL | Must be allocated. tings of Pn402™' and Pn404.
OFF (open) Cancels thg fo'rvvlard external to'rque limit. .
The torque is limited to the setting of Pn402™".
Applies the reverse external torque limit.
ON (closed) The torque is limited to the smaller of the set-
Input /N-CL | Must be allocated. tings of Pn403"2 and Pn404.
OFF (open) Cancels the reverse external torque limit.

The torque is limited to the setting of Pn403™2.

*], Pn483 is used for a Linear Servomotor.
*2. Pn484 is used for a Linear Servomotor.

Note: You must allocate the /P-CL and /N-CL signals to use them. You can use the following parameters to allocate
the signal to a terminal.

* Pn50B = n.OXOO (/P-CL (Forward External Torque Limit Input) Signal Allocation)

« Pn50B = n.XOOO (/N-CL (Reverse External Torque Limit Input) Signal Allocation)

Refer to the following section for details.

Iz 6.1.1 Input Signal Allocations on page 6-4



6.7 Selecting Torque Limits

Setting the Torque Limits

The parameters that are related to setting the torque limits are given below.

» Rotary Servomotors
If the setting of Pn402 (Forward Torque Limit), Pn403 (Reverse Torque Limit), Pn404 (Forward
External Torque Limit), or Pn405 (Reverse External Torque Limit) is too low, the torque may be

insufficient for acceleration or deceleration of the Servomotor.

6.7.2 External Torque Limits

Forward Torque Limit [Speed] [Position| [Torque]
Pn402 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%" 800 Immediately Setup
Reverse Torque Limit [Speed] [Position] [Torque]
Pn403 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%" 800 Immediately Setup
Forward External Torque Limit [Speed]| [Position] [Torquel
Pn404 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%" 100 Immediately Setup
Reverse External Torque Limit [Speed]| [Position] [Torque|
Pn405 Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 800 1%" 100 Immediately Setup

* Set a percentage of the rated motor torque.

* Linear Servomotors
If the setting of Pn483 (Forward Force Limit), Pn484 (Reverse Force Limit), Pn404 (Forward
External Force Limit), or Pn405 (Reverse External Force Limit) is too low, the force may be

insufficient for acceleration or deceleration of the Servomotor.

Forward Force Limit [Speed] [Position] |[Force ]
Pn483 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%" 30 Immediately Setup
Reverse Force Limit [Speed]| [Position] [Force |
Pn484 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%" 30 Immediately Setup
Forward External Force Limit [Speed]| [Position| |[Force |
Pn404 Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 800 1%" 100 Immediately Setup
Reverse External Force Limit [Speed] [Position| |Force |
Pn405 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%" 100 Immediately Setup

* Set a percentage of the rated motor force.

Application Functions
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6.7 Selecting Torque Limits

6.7.2 External Torque Limits

Changes in the Output Torque for External Torque Limits

The following table shows the changes in the output torque when the internal torque limit is set
to 800%.

» Rotary Servomotors
In this example, the Servomotor direction is set to Pn000 = n.OOO0 (Use CCW as the forward

direction).
/P-CL signal
OFF ON
Pn402------------------------ Pn402+--------mmmmm e
/S Speed
ﬁ Pn404
OFF 0 0
Torque
Pn403---------------------- Pn403H-----------------------
/N-CL signal
Pn4024------------m oo PN402 - - - - === - - - oo
N\ Speed Speed
\ P04+ --------- \o-oe--e--
ON 0 0
Pn405------7------ 7/ Pn405—-------------- %
Torque Torque
PN403--=-=-=--=-=-=-=---oo- Pn403 - === === == -- oo oo

« Linear Servomotors

In this example, the Servomotor direction is set to Pn0O00 = n.OOMOO0 (Use the direction in
which the linear encoder counts up as the forward direction).

/P-CL signal
OFF ON
PR483 - PR483 |- ===
\ Speed
Pn404
OFF 0 — 0
Force /
Pn484----------------------- PR484 - - - - -
/N-CL signal
Pn483 4------------- - PR483f------- -
N Speed Speed
Pn404+— —-------- Ar-----ee-
ON 0 0
Pn405 1-------------- /\_‘ R e /u
Force Force
PN484 - === mmmm oo PR484---------mo oo




6.7 Selecting Torque Limits

6.7.3 /CLT (Torque Limit Detection) Signal

6.7.3

/CLT (Torque Limit Detection) Signal

This section describes the /CLT signal, which indicates the status of limiting the motor output
torque.

Type Signal Connector Pin No. Signal Status Meaning
ON (closed) Ir:tietggftor output torque is being
Output /CLT Must be allocated. - -
The motor output torque is not being
OFF (open) limited.

Note: You must allocate the /CLT signal to use it. Use Pn50F = n.OOOX (/CLT (Torque Limit Detection) Signal Allo-
cation) to allocate the signal to a connector pin. Refer to the following section for details.
I 6.1.2 Output Signal Allocations on page 6-5
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6.8 Absolute Encoders

6.8.1 Connecting an Absolute Encoder

m Absolute Encoders

The absolute encoder records the current position of the stop position even when the power supply is

OFF.

With a system that uses an absolute encoder, the host controller can monitor the current position.
Therefore, it is not necessary to perform an origin return operation when the power supply to the sys-
tem is turned ON.

There are three types of encoders for Rotary Servomotors. The usage of the encoder is specified in

Pn002

=n.OXO0O.

Refer to the following section for encoder models.
IS ® Encoder Resolution on page 5-43

» Parameter Settings When Using an Incremental Encoder

Parameter Meaning When Enabled | Classification
n.0oo0 Use the encoder as an incremental encoder.
(default setting) | A battery is not required.
P02 |n.O100 Use the ehcoder asan incremental encoder. After restart Setup
A battery is not required.
n.O200 Use the enooder asa single-turn absolute encoder.
A battery is not required.

« Parameter Settings When Using a Single-Turn Absolute Encoder

Parameter Meaning When Enabled | Classification
n.0oooo Use the encoder as a single-turn absolute encoder.
(default setting) | A battery is not required.
Pn002 |n.O100 Use the epcoder as an incremental encoder. After restart Setup
A battery is not required.
n.O200 Use the ehcoder as g single-turn absolute encoder.
A battery is not required.

« Parameter Settings When Using a Multiturn Absolute Encoder

Parameter Meaning When Enabled | Classification
n.000O0O Use the encoder as a multiturn absolute encoder.
(default setting) | A battery is required.
Pn002 |n.O100 Use the ehcoder asan incremental encoder. After restart Setup
A battery is not required.
n 0200 Use the ehcoder asa single-turn absolute encoder.
A battery is not required.

® |nstall a battery at either the host controller or on the Encoder Cable.
If you install batteries both at the host controller and on the Encoder Cable at the same time, you
will create a loop circuit between the batteries, resulting in a risk of damage or burning.

6.8.1

Connecting an Absolute Encoder

You can get the position data from the absolute encoder with MECHATROLINK communications.
Therefore, it is not necessary to wire the PAO, PBO, and PCO (Encoder Divided Pulse Output) signals.
If they need to be wired, refer to the following section.
IS 4.4.3 Wiring the SERVOPACK to the Encoder on page 4-24

5 4.5.3 I/0 Signal Wiring Examples on page 4-33



6.8 Absolute Encoders

6.8.2 Structure of the Position Data of the Absolute Encoder

6.8.2

Structure of the Position Data of the Absolute Encoder

The position data of the absolute encoder is the position coordinate from the origin of the absolute
encoder.

The position data from the absolute encoder contains the following two items.
« The number of rotations from the origin of the encoder coordinate system (called the multiturn data)
« The position (number of pulses) within one rotation

The position data of the absolute encoder is as follows:

Position data of absolute encoder = Multiturn data x Number of pulses within one encoder rotation
(setting of Pn212) + Position (number of pulses) within one rotation.

For a single-turn absolute encoder, the multiturn data is O.

6.8.3

Output Ports for the Position Data from the Absolute
Encoder

You can read the position data of the absolute encoder from the PAO, PBO, and PCO (Encoder
Divided Pulse Output) signals.

The output method and timing for the position data of the absolute encoder are different in each case.

A conceptual diagram of the connections of the PAO, PBO, and PCO (Encoder Divided Pulse Output)
signals to the host controller is provided below.

SERVOPACK Host controller
PAO
Conversion of Dividing
serial datato | w| Gircuit PBO
pulses (Pn212) PCO

Signal Contents

Signal Status
an atl When Using an Absolute Encoder
PAO First signal Multiturn data position within one rotation (pulse train)
During normal operation | Incremental pulses
PBO First signal Position within one rotation (pulse train)
During normal operation | Incremental pulses
PCO Always Origin pulse

The PAO (Encoder Divided Pulse Output) signal outputs the position data from the absolute encoder
after the control power supply is turned ON. The SENS_ON (Turn ON Sensor) command is used to
output the position data from the absolute encoder.

The position data of the absolute encoder is the current stop position. The absolute encoder outputs
the multiturn data with the specified protocol. The absolute encoder outputs the position within one
rotation as a pulse train. It then outputs pulses as an incremental encoder (incremental operation sta-
tus).

The host controller must have a reception circuit (e.g., UART) for the position data from the absolute
encoder. The pulse counter at the host controller will not count pulses when the multiturn data (com-
munications message) is input because only phase A is input. Counting starts from the position of the
absolute encoder within one rotation.

The output circuits for the PAO, PBO, and PCO signals use line drivers. Refer to the following section
for details on line drivers.
I 4.5.4 1/0 Circuits on page 4-35

Application Functions
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6.8 Absolute Encoders

6.8.4 Reading the Position Data from the Absolute Encoder

684 Reading the Position Data from the Absolute Encoder

The SENS_ON (Turn ON Sensor) command is used to read the position data from the absolute
encoder.

The sequence for using the SENS_ON command to read the position data from the absolute encoder
of a Rotary Servomotor is given below.

The multiturn data is sent according to the transmission specifications.
The position of the absolute encoder within one rotation is output as a pulse train.

Control power ON

supply !

OFF

—

ON

| \\
|

Main circuit

power supply OFF

ALM signal

/S-RDY signal

OFF

SV_ON command

OFF ON

Motor power status Power not supplied.

Power supplied. / /
(

*1. When you turn OFF the control power supply, input the SENS_OFF command.

*2. The pulse output time T for the position of the absolute encoder within one rotation depends on the setting of Pn212
(Number of Encoder Output Pulses). Refer to the following table.

SENS_ON

command™! OFF ON

Incremental pulses

Undefined. ‘ ! Multiturn

| data

Position within one rotation
(incremental pulses)

PAQO signal

| —— 1 ]

I

PBO signal 1Undefined

{(incremental pulses)
I

[}
I
| |
! |
1 90ms i
50ms | typ. ' Approx. 15 ms

T
I
I
I
i
i iPosition within one rotation N Incremental pulses
|
|
I
|
|
I
|
|
I,
i

I
T2 !

1msto3ms

Setting of Pn212

Calculation of the Pulse Output Speed
for the Position of the Absolute
Encoder within One Rotation

Calculation of the Pulse Output Time T
for the Position of the Absolute
Encoder within One Rotation

16 to 16,384 680 x Pn212/16,384 [kpps] 25 ms max.
16,386 to 32,768 680 x Pn212/32,768 [kpps] 50 ms max.
32,722 to 65,536 680 x Pn212/65,536 [kpps] 100 ms max.
65,544 to 131,072 680 x Pn212/131,072 [kpps] 200 ms max.
131,088 to 262,144 680 x Pn212/262,144 [kpps] 400 ms max.
262,176 to 524,288 680 x Pn212/524,288 [kpps] 800 ms max.

524,352 to 1,048,576

680 x Pn212/1,048,576 [kpps]

1,600 ms max.

1,048,704 to 2,097,152

680 x Pn212/2,097,152 [kpps]

3,200 ms max.

2,097,408 to 4,194,304

680 x Pn212/4194304 [kpps]

6,400 ms max.
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6.8.5 Transmission Specifications

6.85 Transmission Specifications

The position data transmission specifications for the PAO (Encoder Divided Pulse Output) signal are
given in the following table.

The PAO signal sends only the multiturn data.

Refer to the following section for the timing of sending the position data from the absolute encoder.
I 6.8.4 Reading the Position Data from the Absolute Encoder on page 6-34

Item PAO signal
Synchronization Method | Start-stop synchronization (ASYNC)
Baud Rate 9,600 bps
Start Bits 1 bit
Stop Bits 1 bit
Parity Even
Character Code ASCII, 7 bits
Data Format Refer to Data Format of PAO Signal.
oata Oupu Paioa | £203 1 e SENC 8 corn s e afer e

Data Format of PAO Signal

As shown below, the message format consists of eight characters: “P,” the sign, the 5-digit multiturn
data, and “CR” (which indicates the end of the message).

P
+or —
0to9
O0to9
0to9
O0to9
0to9
CR

Multiturn
data (5 digits)

686 Calculating the Current Position in Machine Coordinates

When you reset the absolute encoder, the reset position becomes the reference position.

The host controller reads the coordinate Ps from the origin of the encoder coordinate system. The host
controller must record the value of coordinate Ps.

This section describes the reference position in the machine coordinate system.

The method to calculate the coordinate value of the present position from the origin of the machine ﬂ
coordinate system is given below.

Application Functions

Origin (reference position) Current position
-1 0 +1 +2 +3
Machine coordinate—— : v : : v :
Value of ; . ; 0 . ; + ; l +2 !
multiturn data i 3 : 3 M xR 3 PO : i
: . Ps | L PE P : : :
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6.8.7 Alarm Output from Output Ports for the Position Data from the Absolute Encoder

The current position Py, in the machine coordinate system is calculated as follows:
Pu =Pg-Pg

Pe=MxR +Pg

Ps=MgxR + Pg’

Symbol Meaning

Pe Position data for the current position of the absolute encoder

M Current position of the multiturn data of the absolute encoder

Po Position of the current position within one rotation

Ps Position data of the absolute encoder when absolute encoder was reset

Mg Multiturn data of the absolute encoder when absolute encoder was reset
Pg’ Position of the absolute encoder within one rotation when absolute encoder was reset
Pum Current position in machine coordinate system

R Pulses output per encoder rotation (value after dividing; setting of Pn212)

Note: The following formulas apply in reverse rotation mode (Pn000 = n.OO0O1).
Puw=Pg-Pg
PE =-MxR+ PO
PS = MS xR+ Ps‘

1. If you are using a Rotary Servomotor, you must reset the absolute encoder. Refer to the fol-

lowing section for information on resetting the absolute encoder.
IS 5.16 Resetting the Absolute Encoder on page 5-46

2. You can set the origin to a different position from the reset position. Refer to the following sec-
tion for information on the origin position offset.
I 5.17 Setting the Origin of the Absolute Encoder on page 5-49

Information

6.8.7 Alarm Output from Output Ports for the Position Data
from the Absolute Encoder

Any alarm detected by the SERVOPACK is transmitted as multiturn data to the host controller with the
PAO (Encoder Divided Pulse Output) signal when the SENS_ON (Turn ON Sensor) command turns

OFF.

ALM signal ‘

Motor power Servo ON ‘ Servo OFF (Power not supplied.)
status (Power supplied.)

Main circu ON | oFF

power supply

Control power

supply ON

SENS_ON ON OFF

command

PAO signal Alarm information

The data format of the alarm information is shown below.

A

L

M
0to 9 Upper two digits
0to9 of alarm code

CR
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6.8.8 Multiturn Limit Setting

6.8.8

Multiturn Limit Setting

The multiturn limit is used in position control for a turntable or other rotating body.
For example, consider a machine that moves the turntable shown in the following diagram in
only one direction.

Turntable

Gear

Motor

Because the turntable moves in only one direction, the upper limit to the number of revolutions
that can be counted by an absolute encoder will eventually be exceeded.

The multiturn limit is used in cases like this to prevent fractions from being produced by the
integral ratio of the number motor revolutions and the number of turntable revolutions.

For a machine with a gear ratio of n:m, as shown above, the value of m minus 1 will be the set-
ting for the multiturn limit setting (Pn205).

Multiturn limit (Pn205) = m - 1

The relationship between the number of turntable revolutions and the number of motor revolu-
tions is shown in the following graph for when mis 100 and n is 3.

Set Pn205 to 99.
Pn205=100-1 =99

g oF e 100
5 s —
o L Number of table rotations ©
o B
:‘% 6 c
° 5 Setting of Pn205 = 99 £
o) etting or £n = =
& 4 Multiturn data / 9 §
S 3k PR
> - - -
Z Lk e 7 7
- 7 7 - 50
e .- Ty
0 100 200 300 (« 0
Number of rotations
Multiturn Limit [Speed]| [Position]| [Torque|
Pn205 Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 65,535 1 Rev 65,535 After restart Setup

Note: This parameter is enabled when you use an absolute encoder.

The data will change as shown below when this parameter is set to anything other than the

default setting.

« If the motor operates in the reverse direction when the multiturn data is 0, the multiturn data
will change to the value set in Pn205.

« If the motor operates in the forward direction when the multiturn data is at the value set in
Pn205, the multiturn data will change to 0.

Set Pn205 to one less than the desired multiturn data.

Application Functions
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6.8.9 Multiturn Limit Disagreement Alarm (A.CCO0)

Default Setting

Not Default Setting

+32,767
Reverse
Forward
Multiturn data
O
Number of
-32,768 rotatons —

Setting of Pn205—

Multiturn data

0 Number of
rotations —

Information

The multiturn data will always be 0 in the following cases. It is not necessary to reset the
absolute encoder in these cases.

* When you use a single-turn absolute encoder
» When the encoder is set to be used as a single-turn absolute encoder (Pn002 = n.O0200)
Absolute encoder-related alarms (A.810 and A.820) will not occur.

6.8.9

Multiturn Limit Disagreement Alarm (A.CCO0)

If you change the muiltiturn limit in Pn205 (Multiturn Limit), an A.CCO alarm (Multiturn Limit Dis-
agreement) will be displayed because the setting disagrees with the value in the encoder.

Display Name

Meaning

A.CCO Multiturn Limit Disagreement

Different multiturn limits are set in the encoder and SERVO-
PACK.

If this alarm is displayed, use the following procedure to change the multiturn limit in the
encoder to the same value as the setting of Pn205.

Applicable Tools

The following table lists the tools that you can use to set the multiturn limit and the applicable

tool functions.

Tool Function

Operating Procedure Reference

Digital Operator | Fn013

(10 =-7-Series Digital Operator Operating Manual (Manual
No.: SIEP S800001 33)

SigmaWin+

Setup - Multiturn Limit Setting

I Operating Procedure on page 6-38

This setting can be made with the MEM_WR (Write Memory) command. Refer to the following
manual for information on the MEM_WR (Write Memory) command.
(11 =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Manual No.: SIEP

S800001 31)

Operating Procedure

1. Select Setup - Multiturn Limit Setting from the menu bar of the Main Window of the

SigmaWin+.
2. Click the Continue Button.

@ Multi—turn Limit Setting

& WARNING

The position data is cleared when this function is used
Since the Multi-turn {multiple rotations} limit is changed
the position data of the machine system is changed and
it Is wvery dangerous.

Do you want to continue the process?

Cancel

Click the Cancel Button to cancel setting the multiturn limit.

The Main Window will return.



6.8 Absolute Encoders

3. Change the setting.

4. Click the Writing into the Servopack Button.

o o

N

©

@ Multi—turn Limit Setting

Multi-turn Limit Setting Change

Pn205:Multitum Limit Setting

56535 [Rev] B> [18855 [Rev]

{ 0-85635 )

WWriting into
the Servopack

2

Multi—turn Limit Setting

A

Multi-turn limit value was changed

The following procedure is needed to operate with changing

the kulti-turm limit.
1. Close this function program.

2. "A CCO Multi-turn Limit Disagreement” is occurred
when the power of the Servopack {control) is cycled.

3. Select "Multi-tum Limit Setting function™ again

4. Set the Multi-turn limit setting value to the servometor
according to the instruction of the screen.

5. Gycle power again Multi-tum limit change is completed,
through these pracedures

Click the OK Button.

Click the Continue Button.

@ Multi—turn Limit Setting

A WARNING

The position data is cleared when this function is used.
Since the Multi-turn (multiple rotations) limit is changed
the postion data of the maching system 1s changed and
it is very dangerous.

Do you want to continue the process?

Caneel

6.8.9 Multiturn Limit Disagreement Alarm (A.CCO0)

Turn the power supply to the SERVOPACK OFF and ON again.
An A.CCO alarm (Multiturn Limit Disagreement) will occur because setting the multiturn limit in the
Servomotor is not yet completed even though the setting has been changed in the SERVOPACK.

Select Setup - Multiturn Limit Setting from the menu bar of the Main Window of the
SigmaWin+.

Application Functions
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6.8.9 Multiturn Limit Disagreement Alarm (A.CCO0)

9. Click the Writing into the Motor Button.

@ Multi—turn Limit Setting

Set the multi-turn limit value to the servomaotor.

Pr205:Multiturn Limit Setting

15555 [Rev] Re-Change

e ——

Writing into
the servomotor

Click the Re-change Button to change the setting.

10. Click the OK Button.

Multi—turn Limit Setting

A WARNING

Multi-turn limit setting has been completed. Gycle (control) power.
The operation can be done with the set multi-turn limit from the next
time when the power is tumed on,

It is very dangerous to operate the machine in this state. Be sure to
perfarm the original point re-setup of a8 machine systerm after
power is turned on again
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6.9.1 Connecting an Absolute Linear Encoder

m Absolute Linear Encoders

The absolute linear encoder records the current position of the stop position even when the power
supply is OFF.

With a system that uses an absolute linear encoder, the host controller can monitor the current
position. Therefore, it is not necessary to perform an origin return operation when the power supply to
the system is turned ON.

There are three types of linear encoders for Linear Servomotors. The usage of the linear encoder is
specified in Pn002 = n.OXOO.

Refer to the following section for linear encoder models.
IS # Feedback Resolution of Linear Encoder on page 5-44

- Parameter Settings When Using an Incremental Linear Encoder

Parameter Meaning When Enabled | Classification
n.0o0O0O ) .
. Use the encoder as an incremental linear encoder.
Pn002 |(default setting) After restart Setup
n.O0100 Use the encoder as an incremental linear encoder.

- Parameter Settings When Using an Absolute Linear Encoder

Parameter Meaning When Enabled | Classification
n.0o00 . Use the encoder as an absolute linear encoder.
Pn002 |(default setting) After restart Setup
n.O0100 Use the encoder as an incremental linear encoder.

6.9.1

Connecting an Absolute Linear Encoder

You can get the position data from the absolute linear encoder with MECHATROLINK
communications. Therefore, it is not necessary to wire the PAO, PBO, and PCO (Encoder Divided
Pulse Output) signals.

If they need to be wired, refer to the following section.
5 4.4.3 Wiring the SERVOPACK to the Encoder on page 4-24

5 4.5.3 1/0 Signal Wiring Examples on page 4-33

6.9.2

Structure of the Position Data of the Absolute Linear
Encoder

The position data of the absolute linear encoder is the distance (number of pulses) from the origin of
the absolute linear encoder.

The position data is signed 36-bit data.

g N Y,

Upper 16 bits (with sign) Lower 20 bits

When the SERVOPACK sends the position data, it sends the upper 16-bit data (with sign) separately
from the lower 20-bit data.

Application Functions
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6.9.3 Output Ports for the Position Data from the Absolute Linear Encoder

6.9.3

Output Ports for the Position Data from the Absolute
Linear Encoder

You can read the position data of the absolute linear encoder from the PAO, PBO, and PCO (Encoder
Divided Pulse Output) signals.

The output method and timing for the position data of the absolute linear encoder are different in each
case.

A conceptual diagram of the connections of the PAO, PBO, and PCO (Encoder Divided Pulse Output)
ports to the host controller is provided below.

SERVOPACK Host controller
PAO
Conversion of ]
serial data to | Circuit PBO
pulses (Pn281) PCO

Signal Contents

Signal Status When Using an Absolute Linear Encoder
po | Frtsora Lower 20-01 cata (ulse i
During normal operation Incremental pulses
PBO First signal Lower 20-bit data (pulse train)
During normal operation Incremental pulses
PCO Always Origin pulse

The PAO (Encoder Divided Pulse Output) signal outputs the position data from the absolute linear
encoder after the control power supply is turned ON.The SENS_ON (Turn ON Sensor) command is
used to output the position data from the absolute linear encoder.

The position data of the absolute linear encoder is the current stop position. The absolute linear
encoder outputs the upper 16-bit data (with sign) according to the specified protocol. The absolute
encoder outputs the lower 20-bit data as a pulse train. It then outputs pulses as an incremental linear
encoder (incremental operation status).

The host controller must have a reception circuit (e.g., UART) for the position data from the absolute
linear encoder. The pulse counter at the host controller will not count pulses when the upper 16-bit
data (with sign) (communications message) is input because only phase A is input.

The output circuits for the PAO, PBO, and PCO signals use line drivers. Refer to the following section
for details on line drivers.
I 4.5.4 1/0 Circuits on page 4-35

6.9.4

Reading the Position Data from the Absolute Linear
Encoder

The SENS_ON (Turn ON Sensor) command is used to read the position data from the absolute
linear encoder.

The sequence for using the SENS_ON command to read the position data from the absolute linear
encoder of a Linear Servomotor is given below.

The upper 16-bit position data (with sign) are sent according to the transmission specifications.
The lower 20-bit data is output as a pulse train.
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6.9.5 Transmission Specifications

Comroi power ON
supply OFF |
Main circuit ON
power supply OFF
ALM output signal
No alarm

/S-RDY signal

|
OFF | ON [
SV_ON command | i
OFF | 1 ON [
| |
Motor power status | i Power not supplied. i Power supplied. // L
| T T
| | |
SENS_ON w ! 1
command” | OFF ‘ ON ! / / L
| [ ! |
. | |
PAO signal 1Undeﬂned,i | ‘ i Upper 16-bit positioni iLower 20-bit position data]\,//| Incremental pulses L
i ; ! ! data (with sign) | |(incremental pulses) !
T | | - :
PBO signal EUndeﬂned.l i ‘ | I |Lower 20-bit position data| \|//| Incremental pulses L
; i i | | I l(incremental pulses) !
w ! | | | Lo |
! : 1 ooms | P :
55 max. | 50ms | typ. 1 Approx. 15ms: i 400 ms max. |
| . " ! | | |
-— ‘ ‘ 7 . g
1msto3ms

* When you turn OFF the control power supply, input the SENS_OFF command.

695 Transmission Specifications

The position data transmission specifications for the PAO (Encoder Divided Pulse Output) sig-
nal are given in the following table.

The PAO signal sends only the 16-bit data (with sign).

Application Functions

Refer to the following section for the timing of sending the position data from the absolute
encoder.

IZ 6.9.4 Reading the Position Data from the Absolute Linear Encoder on page 6-42

ltem PAO signal

Synchronization Method Start-stop synchronization (ASYNC)

Baud Rate 9,600 bps

Start Bits 1 bit

Stop Bits 1 bit

Parity Even

Character Code ASCII, 7 bits

Data Format Refer to Data Format of PAO Signal.

et Quptparoa | E20 e e SN O rout e e

Data Format of PAO Signal

As shown below, the message format consists of eight characters: “P,” the sign, the 5-digit upper 15-
bit position data, and “CR” (which indicates the end of the message).

P
+or —
Oto9
0to9
Oto9
O0to9
Oto9
CR

Upper 15 bits
of position data
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6.9 Absolute Linear Encoders

6.9.6 Calculating the Current Position in Machine Coordinates

6.9.6

Calculating the Current Position in Machine Coordinates

With an absolute linear encoder, you must set the position of the origin (i.e., the origin of the
machine coordinate system).

The host controller reads the coordinate from the origin of the encoder coordinate system. The
host controller must record the value of this coordinate.

The method to calculate the coordinate value of the present position from the origin of the
machine coordinate system is given below.

The position data from the absolute linear encoder is signed 36-bit data, but the upper 16 bits
(with sign) and the lower 20 bits are output separately.

For the upper 16-bit data (with sign), the upper bits (16 bits, including the sign) of the current
position after dividing by the setting of Pn281 are output with serial communications according
to the transmission specifications.

For the lower 20-bit data, the lower bits (20 bits) of the current position after dividing by the
setting of Pn281 are output as a pulse train.

Origin (reference position) Current position

0 1 2 3 4
Machine coordinate : : ‘ : : v :
Value of upper 3 0 3 1 3 2 3 i 8 3
16-bit data ! ! ! ' Mo x R I PO | |
(with sign) | ‘ 1 l | ] |
| Ps | PR o |
| Ms x R i Ps | PM | | 3

The current position Py, in the machine coordinate system is calculated as follows:
Puw =Pg-Ps

Pe=Mpx R+ Pg

PS = MS xR+ Ps’

Symbol Meaning
Pe Position data for the current position of the absolute linear encoder
Mo Upper 16 bits (with sign) of the position data for the current position of the absolute linear encoder
Po Lower 20 bits of the position data for the current position of the absolute linear encoder
Ps Position data of the origin
Mg Upper 16 bits (with sign) of the position data of the origin
Ps’ Lower 20 bits of the position data of the origin
Pum Current position in machine coordinate system
R 1048576 (=2%9)

Note: The above formulas also apply in reverse movement mode (Pn000 = n.OO0O1).

If you are using a Linear Servomotor, you do not need to reset the absolute linear encoder to

[femte) define the origin. (Some absolute linear encoders also allow you to set any position as the origin.)



6.9 Absolute Linear Encoders

6.9.7 Alarm Output from the Output Ports for the Position Data from the Absolute Linear Encoder

6.9.7

Alarm Output from the Output Ports for the Position
Data from the Absolute Linear Encoder

Any alarm detected by the SERVOPACK is transmitted as the upper 16-bit data (with sign) to the host
controller with the PAO (Encoder Divided Pulse Output) signal when the SENS_ON (Turn ON Sensor)
command turns OFF.

ALM signal |

Motor power Servo ON ‘ Servo OFF (Power not supplied.)
status (Power supplied.)

Main circuit ON ‘ OFF
power supply

Control power

supply ON

SENS_ON command ON OFF

PAO signal Alarm information

The data format of the alarm information is shown below.

A
L
M

0to9 J Upper two digits

0to9 of alarm code

CR

Application Functions
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6.10 Software Reset

6.10.1 Preparations

Software Reset

You can reset the SERVOPACK internally with the software. A software reset is used when
resetting alarms and changing the settings of parameters that normally require turning the
power supply to the SERVOPACK OFF and ON again. This can be used to change those
parameters without turning the power supply to the SERVOPACK OFF and ON again.

1. Always confirm that the servo is OFF and that the motor is stopped before you start a soft-

Information ware reset.
2. This function resets the SERVOPACK independently of the host controller. The SERVO-
PACK carries out the same processing as when the power supply is turned ON and out-
puts the ALM (Servo Alarm) signal. The status of other output signals may be forcibly
changed.
3. When you execute a software reset, the SERVOPACK will not respond for approximately
five seconds.
Before you execute a software reset, check the status of the SERVOPACK and Servomo-
tor and make sure that no problems will occur.
6.101 Preparations
Confirm that the following conditions are met before you perform a software reset.
» The servo must be OFF.
» The motor must be stopped.
6.102 Applicable Tools
The following table lists the tools that you can use to perform a software reset and the applica-
ble tool functions.
Tool Function Operating Procedure Reference
.-~ [T =-7-Series Digital Operator Operating Manual (Manual
Digital Operator Fn030 No.: SIEP S800001 33)
SigmaWin+ Setup - Software Reset I 6.10.3 Operating Procedure on page 6-46
6.10.3 Operating Procedure

There are the following three methods that you can use to perform a software reset.
+ Direct connection to the SERVOPACK

« Connection though a controller

* Resetting only MECHATROLINK communications

The procedure for each method is given below.



6.10 Software Reset

6.10.3 Operating Procedure

Direct Connection to the SERVOPACK

1. Select Setup - Software Reset from the menu bar of the Main Window of the Sig-
maWin+.

2. Click the Execute Button.
x|

A CAUTION

The software reset function resets the Servopack by using software
and re-calculstes all seftings including parameters.

Be zure to carefully read the Sigmaiin+ Operation Manual before
executing this function. Special care must be taken for the following.

The Servopack wil stop responding for approximately 5 seconds
after the execution begins.

Before executing this function, always check the Servopack and
mator status to ensure safety.

covs_|

Click the Cancel Button to cancel the software reset. The Main Window will return.

3. Click the Execute Button.
%]

The zoftware reset function will be executed.
The Servopack will stopresponuing.for approximately 5

Execute

0)

s
L)

4. Click the OK Button to end the software reset operation.
All settings including parameters will have been re-calculated. When you finish this operation, discon-
nect the SigmaWin+ from the SERVOPACK, and then connect it again.

x
A CAUTION

The software rezet function has heen completed.

Al zettings including parameters were re-calculsted. Always
reconnect the Sigmaiin+ to the Servopack after execution of this
function.

Application Functions
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6.10 Software Reset

6.10.3 Operating Procedure

Connection though a Controller

1. Select Setup - Software Reset from the menu bar of the Main Window of the Sig-
maWin+.

2. Click the Execute Button.

Software Reset B

A CAUTION

The software reset funclion ressts the Servopack by using software
and re-calculates all settngs inchuding parsmeters.

Be sure to carefully read the Sigmaiyine Operation Manual before
executing this function. Speclal care must be taken for the following.

The Servopack will stop responding for spproximately 5 seconds
after the execution begins.

Before executing this funclion, always check the Servopack and
motor stetus 1o ensure safety.

Cancel

Click the Cancel Button to cancel the software reset. The Main Window will return.

3. Select the Reset MECHATROLINK communication Check Box.

@ Software Reset AXIS#44 3

The software reset function wil be executed.
The Servopack will stop responeding for approximately 5
zeconds after the fuction begns.

Execute

O]

0%

@eset MECHATROLINK communication

After executing the softveare reset function, commurications
wwith the: axis #44 wil be resef,

4. Click the Execute Button.

S If you perform a software reset without resetting MECHATROLINK communications, a com-
@ munications error will occur between the controller and SERVOPACK, and communications
will no longer be possible.
Important ~ Always select the Reset MECHATROLINK communication Check Box and reset MECHA-
TROLINK communications as well.

5. Click the OK Button.
All settings including parameters will have been re-calculated. When you finish this operation, discon-
nect the SigmaWin+ from the SERVOPACK, and then connect it again.

Software Reset gl

A CAUTION

The software reset funclion has been completed,

All zettings ncluding parameters were re-calculated. Always
reconnect the Sigmaihins 1o the Servopack after execution of this
function.
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6.10 Software Reset

6.10.3 Operating Procedure

Resetting Only MECHATROLINK Communications

You can also reset only MECHATROLINK communications.

This will clear communications errors between the controller and SERVOPACK so that commu-
nications between the controller and SERVOPACK are enabled again.

1. Select Setup - MECHATROLINK Communication Reset from the menu bar of the Main
Window of the SigmaWin+.

2. Click the Reset Button.

© MECHATROLINK Communications Reset AXIS#44 L3

MECHATROLINK communications will be reset. After confirming thet the host coriroller iz
not sending & command to the axis#dd execute this function. Communications with the axis
will be alzo reset.

[¥ The parameter reflected sutomatically are reflected inthe controller .

The parameter reflected automatically are reflected in coniroller’s setiing
parameler before communications reset.

3. Click the Yes Button.
The parameters that are automatically updated will be updated in controller’s setting parameters (reg-
isters: OwOOO0O).
At the same time, MECHATROLINK communications will be reset and the MECHATROLINK Commu-
nications Reset Dialog Box will be closed.

MECHATROLINK Communications Reset IZ

x The parameter reflected automatically are reflected in conkroller's setting parameter.
\!') The reflected setting parameter wil be cleared when controller's power supply is restarted,
Pleass save the setting parameter in the cortraller with MPE720 Eo it is not cleared.
It carrldhe saved by Axis Setup Wizard "Axis Reflect SERVOPACK Parameter in Setting Parameter” from fxis Setup
Wizard.

The reflected parameter i as folows,

Pn. 102 =2 No.46 Position boop gain

Pn.100 => No.47 Speed loop gain

PN, 109 == No.48 Speed feedfonward amends
Pn.11F = Mo.50 Position integration time constant
Pn,101 == No.52 Speed integration bme constant
Pn.B12 = No.53 Filker ime constant:

Do you want bo continus?

Application Functions
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6.11 Initializing the Vibration Detection Level

6.11.1 Preparations

Initializing the Vibration Detection Level

You can detect machine vibration during operation to automatically adjust the settings of
Pn312 or Pn384 (Vibration Detection Level) to detect A.520 alarms (Vibration Alarm) and A.911
warnings (Vibration Warning) more precisely.

This function detects specific vibration components in the Servomotor speed.

. When L
Parameter Meaning Enabled Classification
n.O000O0 I
(default setting) Do not detect vibration. ' ]
AT n.0001 Output a warning (A.911) if vibration is detected. Immediately etup
n.0002 Output an alarm (A.520) if vibration is detected.

If the vibration exceeds the detection level calculated with the following formula, an alarm or
warning occurs according to Pn310 (Vibration Detection Selection).

« Rotary Servomotors

Vibration detection level (Pn312 [min-1]) x Vibration detection sensitivity (Pn311 [%])
100

Detection level =

» Linear Servomotors

Vibration detection level (Pn384 [mm/s]) x Vibration detection sensitivity (Pn311 [%)])

Detection level =
100

Use this function only if A.520 or A.911 alarms are not output at the correct times when vibra-
tion is detected with the default vibration detection level (Pn312 or Pn384).

There will be discrepancies in the detection sensitivity for vibration alarms and warnings
depending on the condition of your machine. If there is a discrepancy, use the above formula to
adjust Pn311 (Vibration Detection Sensitivity).

Vibration Detection Sensitivity [Speed| [Position] [Torquel
Pn311 Setting Range Setting Unit Default Setting When Enabled | Classification
50 to 500 1% 100 Immediately Tuning

1. Vibration may not be detected because of unsuitable servo gains. Also, not all kinds of
vibrations can be detected.

2. Set a suitable moment of inertia ratio (Pn103). An unsuitable setting may result in falsely
detecting or not detecting vibration alarms or vibration warnings.

3. To use this function, you must input the actual references that will be used to operate your
system.

4. Execute this function under the operating conditions for which you want to set the vibra-
tion detection level.

5. Execute this function while the motor is operating at 10% of its maximum speed or faster.

Information

6.11.1

Preparations

Check the following settings before you initialize the vibration detection level.
» The parameters must not be write prohibited.
« The test without a motor function must be disabled (PnO0OC = n.OO0O0).



6.11 Initializing the Vibration Detection Level

6.11.2 Applicable Tools

6.11.2

Applicable Tools

The following table lists the tools that you can use to initialize the vibration detection level and

the applicable tool functions.

Tool Function Operating Procedure Reference
o [10 =-7-Series Digital Operator Operating Manual (Manual
Digital Operator FnO1B No.: SIEP S800001 33)

SigmaWin+

Setup - Initialize Vibra-
tion Detection Level

I 6.11.3 Operating Procedure on page 6-51

6.11.3

Operating Procedure

Use the following procedure.

1. Select Setup - Initialize Vibration Detection Level from the menu bar of the Main Win-

dow of the SigmaWin+.

2. Select Pn311: Vibration Detection Sensitivity and Pn310: Vibration Detection Selec-
tions and then click the Detection Start Button.
A setting execution standby mode will be entered.

alize Yibration Detection Lev:

— Setting Condition
Pn311 : Vibration Detection Sensibility (50 - 500 )
I =

100 =1 1%

Pri310: Wibration Detection Switch
nibble 0 Yibration Detection Selection

0 Mo detection.

—Setting Result

Pri312 : Wibration Detection Level

EU i) - [min-1]

Application Functions
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6.11 Initializing the Vibration Detection Level

6.11.3 Operating Procedure

3. Click the Execute setting Button.

ialize ¥ibration Detection Level & x|

— Setting Condition

Pn311 : Vibration Detection Sensibility (50 - 500 )
I =
100 = %]

Pn310: Yibration Detection Switch
nibble 0 Yibration Detection Selection

2 Outputs alarm (A& 5200 when vibration is detected. j

Execute

ki

—Setting Result

Pri312 : Wibration Detection Level

EU i) - [min-1]

The newly set vibration detection level will be displayed and the value will be saved in the SERVO-
PACK.

itialize ¥ibration Detection Level & |

— Setting Condition

Pri311 : Wibration Detection Sensibility (50 - 500
=
| 100 =

Pri310: Wibration Detection Switch
nibble 0 Yibration Detection Selection

2 Outputs alarm (4 5200 when vibration is detected. j

Detection Start:

— Setting Result

Pri312 : Wibration Detection Level

EU i) - |54 [min-1]

vyhen vibration exceeds a detection level 24 [min-1],
Alarmi A 520) is detected.
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6.11 Initializing the Vibration Detection Level

6.11.4 Related Parameters

6.11.4

Related Parameters

The following three items are given in the following table.
» Parameters Related to this Function
These are the parameters that are used or referenced when this function is executed.
« Changes during Function Execution
Not allowed: The parameter cannot be changed using the SigmaWin+ or other tool while this
function is being executed.
Allowed: The parameter can be changed using the SigmaWin+ or other tool while this func-
tion is being executed.
« Automatic Changes after Function Execution
Yes: The parameter is automatically set or adjusted after execution of this function.
No: The parameter is not automatically set or adjusted after execution of this function.

Parameter Name Setting Changes ACur'::rr:lga(;uSc
Pn311 Vibration Detection Sensitivity Allowed No
Pn312 Vibration Detection Level Not allowed Yes
Pn384 Vibration Detection Level Not allowed Yes

Application Functions
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6.12 Adjusting the Motor Current Detection Signal Offset

6.12.1 Automatic Adjustment

Adjusting the Motor Current Detection Signal Offset

The motor current detection signal offset is used to reduce ripple in the torque. You can adjust
the motor current detection signal offset either automatically or manually.

6.12.1

Automatic Adjustment

Perform this adjustment only if highly accurate adjustment is required to reduce torque ripple.
It is normally not necessary to adjust this offset.

@ Execute the automatic offset adjustment if the torque ripple is too large when compared with
other SERVOPACKS.

Important

The offset does not use a parameter, so it will not change even if the parameter settings are

Information’ .+ 1izeq.

Preparations

The following conditions must be met to automatically adjust the motor current detection signal
offset.

» The parameters must not be write prohibited.

» The servo must be in ready status.

» The servo must be OFF.

Applicable Tools

The following table lists the tools that you can use to automatically adjust the offset and the
applicable tool functions.

Tool Function Operating Procedure Reference
- [J1 =-7-Series Digital Operator Operating Manual (docu-
Digital Operator FnOOE ment No. SIEP S800001 33)
Setup - Adjust Offset -
SigmaWin+ Adjust the Motor Current I3 Operating Procedure on page 6-55
Detection Offset




6.12 Adjusting the Motor Current Detection Signal Offset

6.12.1 Automatic Adjustment

Operating Procedure
Use the following procedure.

1. Select Setup - Adjust Offset - Adjust the Motor Current Detection Offset. from the
menu bar of the Main Window of the SigmaWin+.

2. Click the Continue Button.

Adjust the Montor Current Detection Offset

A CAUTION

Mormally, it is not necessary to adjust the motor current detection offset
&5 the Servopack has already been adjusted by our company.
Careless uss of this function may degrads Ssrvopack pertormances

Clicking the Continue button will start this operation,

Cancel

3. Click the Automatic Adjustment Tab in the Adjust the Motor Current Detection Offset
Dialog Box.

€ Adijust the Motor Current Detection Dffset AXISHO

Automatic Adjustment | Manual Adjustment |

New
U-phase Otfset Fz bl
W-phase Cffset Fz bl

Acfust

4. Click the Adjust Button.
The values that result from automatic adjustment will be displayed in the New Boxes.

© Adijust the Motor Current Detection Difset AXISHO

Application Functions

U-phase Otfset |;2
V-phase Oftset I;z
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6.12 Adjusting the Motor Current Detection Signal Offset

6.12.2 Manual Adjustment

6122 Manual Adjustment

6-56

You can use this function if you automatically adjust the motor current detection signal offset
and the torque ripple is still too large.

< If the offset is incorrectly adjusted with this function, the Servomotor characteristics may be
@ adversely affected.
Observe the following precautions when you manually adjust the offset.
Important « Operate the Servomotor at a speed of approximately 100 min™.
» Adjust the offset while monitoring the torque reference with the analog monitor until the ripple is
minimized.
» Adjust the offsets for the phase-U current and phase-V current of the Servomotor so that they
are balanced. Alternately adjust both offsets several times.

The offset does not use a parameter, so it will not change even if the parameter settings are

Information’ ;.2 1ized.

Preparations

The following conditions must be met to manually adjust the motor current detection signal off-
set.

» The parameters must not be write prohibited.

Applicable Tools
The following table lists the tools that you can use to manually adjust the offset and the applica-
ble tool functions.

Tool Function Operating Procedure Reference
- (11 x=-7-Series Digital Operator Operating Manual (Man-
Digital Operator FnOOF ual No.: SIEP S800001 33)
Setup - Adjust Offset -
SigmaWin+ Adjust the Motor Current 5 Operating Procedure on page 6-56
Detection Offset

Operating Procedure
Use the following procedure.

1. Operate the motor at approximately 100 min~".

2. Select Setup - Adjust Offset - Adjust the Motor Current Detection Offset. from the
menu bar of the Main Window of the SigmaWin+.

3. Click the Continue Button.

Adjust the Montor Current D etection Difset

A CAUTION

Normally, it is not necessary to adiust the motar currert detection offsst
&s the Servopack has already been adjusted by our compary
Careless use of this function may degrade Servopack performance

Clicking the Cortinue buttan will start this operation

Cancel




6.12 Adjusting the Motor Current Detection Signal Offset

6.12.2 Manual Adjustment

4. Click the Manual Adjustment Tab in the Adjust the Motor Current Detection Offset Dia-
log Box.

® _Adiust the Motor Current Detection Offset AXISH#H0 E3

Automatic: Adustment|_Manusl Adjustmert |

- Motar Currert Detection Offset

Channel U-phase v

Offset

5. Set the Channel Box in the Motor Current Detection Offset Area to U-phase.
6. Use the +1 and -1 Buttons to adjust the offset for phase U.
Change the offset by about 10 in the direction that reduces the torque ripple.
Adjustment range: -512 to +511
7. Set the Channel Box in the Motor Current Detection Offset Area to V-phase.

8. Use the +1 and -1 Buttons to adjust the offset for phase V.
Change the offset by about 10 in the direction that reduces the torque ripple.

9. Repeat steps 4 to 8 until the torque ripple cannot be improved any further regardless of
whether you increase or decrease the offsets.

10. Reduce the amount by which you change the offsets each time and repeat steps 4 to 8.

Application Functions
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6.13 Forcing the Motor to Stop

6.13.1 FSTP (Forced Stop Input) Signal

Forcing the Motor to Stop

You can force the Servomotor to stop for a signal from the host controller or an external device.

To force the motor to stop, you must allocate the FSTP (Forced Stop Input) signal in Pn516 =
n.O0O0OX. You can specify one of the following stopping methods: dynamic brake (DB), coast-
ing to a stop, or decelerating to a stop.

Note: Forcing the motor to stop is not designed to comply with any safety standard. In this respect, it is different
from the hard wire base block (HWBB).

Panel Operator and Digital Operator Displays

e When a forced stop is performed, the panel and the Digital Operator will display FSTP.

/\ CAUTION

® To prevent accidents that may result from contact faults or disconnections, use a normally
closed switch for the Forced Stop Input signal.

6.13.1

FSTP (Forced Stop Input) Signal

Clatsisol:llca— Signal Connector Pin No. | Signal Status Description
ON (closed) Drive is enabled (normal operation).
Input FSTP Must be allocated.
P OFF (open) The motor is stopped.

Note: You must allocate the FSTP signal to use it. Use Pn516 = n.OOOX (FSTP (Forced Stop Input) Signal Alloca-
tion) to allocate the FSTP signal to a connector pin. Refer to the following section for details.
IS 6.1.1 Input Signal Allocations on page 6-4

6.13.2

Stopping Method Selection for Forced Stops

6-58

Use PnO0A = n.O0OXO (Stopping Method for Forced Stops) to set the stopping method for
forced stops.

Parameter Description R Rl
P Enabled cation
n.00oo Apply the dynamic brake or coast the motor to a stop
' (use the stopping method set in Pn001 = n.OOOX).
n.OO10 Decelerate the motor to a stop using the torque set in
(default set- | Pn406 as the maximum torque. Use the setting of Pn001
ting) = n.O0O0X for the status after stopping.
Decelerate the motor to a stop using the torque set in After
PnOOA n.0020 Pn406 as the maximum torque and then let the motor restart Setup
coast.
Decelerate the motor to a stop using the deceleration
n.O0030 time set in Pn30A. Use the setting of Pn001 = n.OOOX
for the status after stopping.
n.0040 Decelerate the motor to a stop using the deceleration
' time set in PN30A and then let the motor coast.

Note: You cannot decelerate a Servomotor to a stop during torque control. For torque control, the Servomotor will
be stopped with the dynamic braking or coast to a stop according to the setting of Pn001 = n.OOOX (Servo
OFF or Alarm Group 1 Stopping Method).



6.13 Forcing the Motor to Stop

6.13.2 Stopping Method Selection for Forced Stops

Stopping the Servomotor by Setting Emergency Stop
Torque (Pn406)

To stop the Servomotor by setting emergency stop torque, set Pn406 (Emergency Stop
Torque).

If Pn001 = n.OOX0O is set to 1 or 2, the Servomotor will be decelerated to a stop using the
torgue set in Pn406 as the maximum torque.

The default setting is 800%. This setting is large enough to allow you to operate the Servomo-
tor at the maximum torque. However, the maximum emergency stop torque that you can actu-
ally use is the maximum torque of the Servomotor.

Emergency Stop Torque [Speed| [Position] [Torque]
Pn406 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 800 1%" 800 Immediately Setup

* Set a percentage of the motor rated torque.

Stopping the Servomotor by Setting the Deceleration Time
for Servo OFF and Forced Stops (Pn30A)

To specify the Servomotor deceleration time and use it to stop the Servomotor, set Pn30A
(Deceleration Time for Servo OFF and Forced Stops).

Deceleration Time for Servo OFF and Forced Stops [Speed| [Position]
Pn30A Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup

If you set Pn30A to 0O, the Servomotor will be stopped with a zero speed.

The deceleration time that you set in Pn30A is the time to decelerate the motor from the maxi-
mum motor speed.

Maximum speed

Operating speed

- x Deceleration time (Pn30A)
Maximum speed

\*Actual deceleration time =
Operating speed N

Actual
deceleration time

\ Pn30A

Application Functions
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6.13 Forcing the Motor to Stop
6.13.3 Resetting Method for Forced Stops

6.13.3 Resetting Method for Forced Stops

This section describes the reset methods that can be used after stopping operation for an
FSTP (Forced Stop Input) signal.

If the FSTP (Forced Stop Input) signal is OFF and the SV_ON (Servo ON) command is sent, the
forced stop state will be maintained even after the FSTP signal is turned ON.

Send the SV_OFF (Servo OFF) command to place the SERVOPACK in the base block (BB)
state and then send the SV_ON (Servo ON) command.

6-60

. OFF .
FSTP signal ON (normal operation) (forced stop request) ON (normal operation)

|

MECHATROLINK-II SV_ON SV_OFF SV_ON

commands command N\ command /| command
T | |
1 1 1

SERVOPACK Forced stop state: |

state

FSTP is displayed.

|
Operating state ><

|
>< BB state

Operating state




Trial Operation and
Actual Operation

This chapter provides information on the flow and proce-
dures for trial operation and convenient functions to use
during trial operation.
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7.1 Flow of Trial Operation

7.1.1 Flow of Trial Operation for Rotary Servomotors

Flow of Trial Operation

711  Flow of Trial Operation for Rotary Servomotors

The procedure for trial operation is given below.
 Preparations for Trial Operation

Step Meaning Reference

Installation

Install the Servomotor and SERVOPACK
1 according to the installation conditions. First, | I Chapter 3 SERVOPACK Installation
operation is checked with no load. Do not
connect the Servomotor to the machine.

Wiring and Connections

Wire and connect the SERVOPACK. First,
2 | Servomotor operation is checked without a | I Chapter 4 Wiring and Connecting SERVOPACKs
load. Do not connect the CN1 connector on
the SERVOPACK.

5 7.2 Inspections and Confirmations before Trial Opera-

3 | Confirmations before Trial Operation tion on page 7-6

4 |Power ON -

Resetting the Absolute Encoder
5 | This step is necessary only for a Servomotor | I 5.16 Resetting the Absolute Encoder on page 5-46
with an Absolute Encoder.

« Trial Operation

Step Meaning Reference

Trial Operation for the Servomotor without
a Load

To power
supply T
1 5 7.3 Trial Operation for the Servomotor without a Load
on page 7-7
Secure the motor flange to the
machine. Do not connect the
motor shaft to the load shaft.
Trial Operation with MECHATROLINK-III
Communications
To powerT CN1, to host controller
supply
2 [~ I 7.4 Trial Operation with MECHATROLINK-IIl Communi-

cations on page 7-10

Secure the motor flange to the
machine. Do not connect the
motor shaft to the load shaft.




7.1 Flow of Trial Operation

7.1.2 Flow of Trial Operation for Linear Servomotors

Step

Meaning

Reference

Trial Operation with the Servomotor Con-
nected to the Machine

gl

machine, and connect the
motor shaft to the load shaft
with a coupling or other means.

s

%:'

Iz 7.5 Trial Operation with the Servomotor Connected to
the Machine on page 7-12

71.2

Flow of Trial Operation for Linear Servomotors

The procedure for trial operation is given below.
» Preparations for Trial Operation

Step Meaning Reference
Installation
Install the Servomotor and SERVOPACK
1 according to the installation conditions. First, | I Chapter 3 SERVOPACK Installation

operation is checked with no load. Do not
connect the Servomotor to the machine.

Wiring and Connections
Wire and connect the SERVOPACK. First,

2 | Servomotor operation is checked without a I Chapter 4 Wiring and Connecting SERVOPACKs
load. Do not connect the CN1 connector on
the SERVOPACK.
: : . . Iz 7.2 Inspections and Confirmations before Trial Opera-
3 |Confirmations before Trial Operation tion on page 7-6
4 |Power ON -

Continued on next page.
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7.1 Flow of Trial Operation

7.1.2 Flow of Trial Operation for Linear Servomotors

Continued from previous page.

Step Meaning Reference
Setting Parameters in the SERVOPACK
Step No. of Pasl;:tmeter to Description Remarks Reference
. Set this parameter only if
5-1 | Pn282 Ilgllnear Encoder you are using a Serial Con- | page 5-16
itch )
verter Unit.
Writing Parameters | Set this parameter only if
5-2 |- to the Linear Servo- | you are not using a Serial page 5-17
motor Converter Unit.
Motor Phase
5-3 | Pn080 = n.OOXO Sequence Selec- - page 5-21
5 tion
_ Polarity Sensor B
5-4 | Pn080 = n.OOOX Selection page 5-23
This step is necessary only
5-5 | - Polarity Detection | for a Linear Servomotor with | page 5-24
a Polarity Sensor.
Pn50A = n.XOOO .
5-6 | and Pn50B = Quertravel Signal | _ page 5-27
n.OOOX
5-7 | Pn483, Pn484 Force Control - page 6-27
Setting the Origin of the Absolute Linear
6 Encoder I 5.17.2 Setting the Origin of the Absolute Linear

Note: This step is necessary only for an Absolute
Linear Servomotor from Mitutoyo Corpora-

tion.

Encoder on page 5-49

« Trial Operation

Step

Meaning

Reference

Trial Operation for the Servomotor without a

Load

To power
supply

I 7.3 Trial Operation for the Servomotor without a Load
on page 7-7

Continued on next page.



7.1 Flow of Trial Operation

7.1.2 Flow of Trial Operation for Linear Servomotors

Continued from previous page.

Step Meaning Reference
Trial Operation with MECHATROLINK-III
Communications
To power«—[ CN1, to
supply § host controller
2 I 7.4 Trial Operation with MECHATROLINK-III Communi-
cations on page 7-10
Trial Operation with the Servomotor Con-
nected to the Machine
3 I 7.5 Trial Operation with the Servomotor Connected to

the Machine on page 7-12

H Trial Operation and Actual Operation
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7.2 Inspections and Confirmations before Trial Operation

7.2

Inspections and Confirmations before Trial Operation

To ensure safe and correct trial operation, check the following items before you start trial oper-
ation.

Make sure that the SERVOPACK and Servomotor are installed, wired, and connected cor-
rectly.

Make sure that the correct power supply voltage is supplied to the SERVOPACK.

Make sure that there are no loose parts in the Servomotor mounting.

If you are using a Servomotor with an Oil Seal, make sure that the oil seal is not damaged.
Also make sure that oil has been applied.

If you are performing trial operation on a Servomotor that has been stored for a long period of
time, make sure that all Servomotor inspection and maintenance procedures have been com-
pleted.

Refer to the manual for your Servomotor for Servomotor maintenance and inspection infor-
mation.

If you are using a Servomotor with a Holding Brake, make sure that the brake is released in
advance. To release the brake, you must apply the specified voltage of 24 VDC to the brake.
A circuit example for trial operation is provided below.

Servomotor with
SERVOPACK Holding Brake

Power supply

24-V power supply or brake power supply

1
|AC DC 24 VDC




7.3 Trial Operation for the Servomotor without a Load

7.3.1 Preparations

Trial Operation for the Servomotor without a Load

You use jogging for trial operation of the Servomotor without a load.

Jogging is used to check the operation of the Servomotor without connecting the SERVOPACK
to the host controller. The Servomotor is moved at the preset jogging speed.

/\ CAUTION

® During jogging, the overtravel function is disabled. Consider the range of motion of your
machine when you jog the Servomotor.

7.3

Preparations

Confirm the following conditions before you jog the Servomotor.

» The parameters must not be write prohibited.

« The main circuit power supply must be ON.

» There must be no alarms.

« There must be no hard wire base block (HWBB).

» The servo must be OFF.

» The jogging speed must be set considering the operating range of the machine.
The jogging speed is set with the following parameters.

« Rotary Servomotors

Jogging Speed |Speed| [Position] [Torque|
Pn304 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1 min’ 500 Immediately Setup
Soft Start Acceleration Time Speed
Pn305 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup
Soft Start Deceleration Time Speed
Pn306 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup
+ Direct Drive Servomotors
Jogging Speed [Speed| [Position] [Torquel
Pn304 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 0.1 min™ 500 Immediately Setup
Soft Start Acceleration Time Speed
Pn305 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup
Soft Start Deceleration Time Speed
Pn306 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup

H Trial Operation and Actual Operation
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7.3 Trial Operation for the Servomotor without a Load

7.3.2 Applicable Tools

» Linear Servomotors

Jogging Speed |Speed| [Position| |[Force |
Pn383 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1 mm/s 50 Immediately Setup
Soft Start Acceleration Time Speed
Pn305 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup
Soft Start Deceleration Time Speed
Pn306 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup

7.3.2

Applicable Tools

The following table lists the tools that you can use to perform jogging and the applicable tool

functions.

Tool Function

Operating Procedure Reference

Digital Operator Fn002

No.: SIEP S800001 33)

(10 =-7-Series Digital Operator Operating Manual (Manual

SigmaWin+

Test Run - Jog

I Operating Procedure on page 7-8

733

Operating Procedure

Use the following procedure.

1. Select Test Run - Jog from the menu bar of the Main Window of the SigmaWin+.

The Jog Operation Dialog Box will be displayed.

2. Read the warnings and then click the OK Button.

A WARNING

It is dangerous to operate this function, because the servomotar wil rotate.

Always be sUreto check the User's manual betors operating

Pay particular attertion to the following points:

1. Perform safety checks around moving parts.

operation wil presert no danger.

Vhile th operation button is being depressed, the sarvomotor will run at
the JOG spesd! set. Exectte after having confirmed that servomotor

2. [Forward Run Prohikit (P-OT)Reverse Run Protibit (N-OT)] is disabied.

The Forward Run Prohibit (P-OT)Reverse Run Prohibit (N-OT) signals ere
disabled curing JOG operation (ths ssrvomotor will not stop even if the
P-OTN-OT signals are passed). When operating, carstully verify the action
and postion of the servomotormachine.

Clicking the OK button to start the JOG operation,

Cance|




7.3 Trial Operation for the Servomotor without a Load

7.3.3 Operating Procedure

3. Check the jogging speed and then click the Servo ON Button.

- JOG Speed Sefting

Pn304 . JOG Speed

] : = ‘

—Operat

Servo Ol
Ol Servo OFF ;

Faraverd!

+O

N~—

Reverse

-
(@]

The display in the Operation Area will change to Servo ON.

Information ' To change the speed, click the Edit Button and enter the new speed.

4. Click the Forward Button or the Reverse Button.
Jogging will be performed only while you hold down the mouse button.

I0G Operation AXIS#0

—JOG Speed Setting

Pn30d : JOG Speed

FDU [min-1] Edlit

[~ Operation

o Seryo OFF
I Servo 0N ;

Forward Reverse
— Lo Y
+O Om

5. After you finish jogging, turn the power supply to the SERVOPACK OFF and ON again.

This concludes the jogging procedure.

H Trial Operation and Actual Operation



7.4 Trial Operation with MECHATROLINK-IIl Communications

Trial Operation with MECHATROLINK-IIl Communications

A trial operation example for MECHATROLINK-III communications is given below.

Refer to the following manual for command details.
(11 x=-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Manual No.: SIEP

1.

S800001 31)

Confirm that the wiring is correct, and then connect the 1/0 signal connector (CN1 con-
nector).

Refer to the following chapter for details on wiring.

I3 Chapter 4 Wiring and Connecting SERVOPACKs

Turn ON the power supplies to the SERVOPACK and host controller.

If control power is being supplied correctly, the PWR indicator on the SERVOPACK will light.

If main circuit power is being supplied correctly, the CHARGE indicator on the SERVOPACK will light.
If communications are established, the L1 or L2 indicators, whichever one corresponds to the CNB6A
or CN6B connector where the MECHATROLINK-III cable is connected, will light. If the L1 or L2 indi-
cator does not light, recheck the settings of MECHATROLINK-III setting switches (S1, S2, and S3)
and then turn the power supply OFF and ON again.

Send the CONNECT command from the host controller.

If the SERVOPACK correctly receives the CONNECT command, the CN indicator will light.

If the CN indicator does not light, the settings of the CONNECT command are not correct. Correct
the settings of the CONNECT command, and then send it from the host controller again.

Confirm the product model with the ID_RD command.
The SERVOPACK will return the product model (example: SGD7S-R90A20A).

Set the following items, which are necessary for trial operation.

Setting Reference
Electronic Gear IZ 5.15 Electronic Gear Settings on page 5-42
Motor Direction IiZ 5.5 Motor Direction Setting on page 5-15
Overtravel Iz 5.11 Overtravel and Related Settings on page 5-27

Save the settings that you made in step 5.

If the settings are saved in the host controller, use the SVPRM_WR command with the mode set to
RAM to save them.

If the settings are saved in the SERVOPACK, use the SYPRM_WR command with the mode set to
non-volatile memory to save them.

7. Send the CONFIG command to enable the settings.

Send the SENS_ON command to obtain the position information (encoder ready).

Send the SV_ON command.
Servomotor operation will be enabled and the SERVOPACK will return 1 for SVON (power supplied to
motor) in the status.

10. Operate the Servomotor at low speed.

Operating Example for a Positioning Command

Command: POSING

Command settings: Positioning position = 10,000 (If you are using an absolute encoder, add 10,000
to the present position), rapid traverse speed = 400.



7.4 Trial Operation with MECHATROLINK-III Communications

11. While operation is in progress for step 10, confirm the following items.

Confirmation Item

Reference

Confirm that the rotational direction of the
Servomotor agrees with the forward or
reverse reference. If they do not agree, cor-
rect the rotation direction of the Servomo-
tor.

I 5.5 Motor Direction Setting on page 5-15

Confirm that no abnormal vibration, noise,
or temperature rise occurs. If any abnor-
malities are found, implement corrections.

Iz 12.5 Troubleshooting Based on the Operation and Condi-
tions of the Servomotor on page 12-55

Note: If the load machine is not sufficiently broken in before trial operation, the Servomotor may become over-

loaded.

H Trial Operation and Actual Operation



7.5 Trial Operation with the Servomotor Connected to the Machine

7.5.1 Precautions

Trial Operation with the Servomotor Connected to the Machine

This section provides the procedure for trial operation with both the machine and Servomotor.

7.5.1 Precautions

/\ WARNING

® Operating mistakes that occur after the Servomotor is connected to the machine may not
only damage the machine, but they may also cause accidents resulting in personal injury.

the overtravel function (P-OT and N-OT signal) before you preform trial operation with the Servo-

“@ If you disabled the overtravel function for trial operation of the Servomotor without a load, enable
motor connected to the machine in order to provide protection.

Important

If you will use a brake, observe the following precautions during trial operation.
» Before you check the operation of the brake, implement measures to prevent vibration from
being caused by the machine falling due to gravity or an external force.

» First check the Servomotor operation and brake operation with the Servomotor uncoupled
from the machine. If no problems are found, connect the Servomotor to the machine and per-
form trial operation again.

Control the operation of the brake with the /BK (Brake) signal output from the SERVOPACK.

Refer to the following sections for information on wiring and the related parameter settings.
IZ 4.4.4 Wiring the SERVOPACK to the Holding Brake on page 4-29

IS 5.712 Holding Brake on page 5-32

3 Failures caused by incorrect wiring or incorrect voltage application in the brake circuit may cause
@ the SERVOPACK to fail, damage the SERVOPACK, damage the equipment, or cause an accident
resulting in death or injury.
Important  Observe the precautions and instructions for wiring and trial operation precisely as described in
this manual.

752 Preparations

Confirm the following items before you perform the trial operation procedure for both the
machine and Servomotor.
» Make sure that the procedure described in 7.4 Trial Operation with MECHATROLINK-IIl Com-
munications on page 7-10 has been completed.
* Make sure that the SERVOPACK is connected correctly to both the host controller and the
peripheral devices.
» Safety Function Wiring
« If you are not using the safety function, leave the Safety Jumper Connector (provided as
an accessory with the SERVOPACK) connected to CN8.
« If you are using the safety function, remove the Safety Jumper Connector from CN8
and connect the safety function device.
 Qvertravel wiring
 Brake wiring
« Allocation of the /BK (Brake) signal to a pin on the I/O signal connector (CN1)




7.5 Trial Operation with the Servomotor Connected to the Machine

7.5.3 Operating Procedure

« Emergency stop circuit wiring
» Host controller wiring

753

Operating Procedure

1.

Enable the overtravel signals.
& 5.11.2 Setting to Enable/Disable Overtravel on page 5-28

Make the settings for the protective functions, such as the safety function, overtravel,
and the brake.
& 4.6 Connecting Safety Function Signals on page 4-37

& 5.11 Overtravel and Related Settings on page 5-27
IZ 5.12 Holding Brake on page 5-32

Turn OFF the power supplies to the SERVOPACK.
The control power supply and main circuit power supply will turn OFF.

Couple the Servomotor to the machine.

CNA1, to To power

To power «—s
T W host controller supply

supplies

machine, and connect the
motor shaft to the load shaft
with a coupling or other means.

Sz
e

=
(@\\\\\\“

Ny

Turn ON the power supplies to the machine and host controller and turn ON the control
power supply and main circuit power supply to the SERVOPACK.

Check the protective functions, such overtravel and the brake, to confirm that they
operate correctly.

Note: Enable activating an emergency stop so that the Servomotor can be stopped safely should an error
occur during the remainder of the procedure.

Input the /S-ON (Servo ON) signal from the host controller.
The servo will turn ON.

Perform trial operation according to 7.4 Trial Operation with MECHATROLINK-III Com-
munications on page 7-10 and confirm that the same results are obtained as when trial
operation was performed on the Servomotor without a load.

If necessary, adjust the servo gain to improve the Servomotor response characteristics.
The Servomotor and machine may not be broken in completely for the trial operation. Therefore, let
the system run for a sufficient amount of time to ensure that it is properly broken in.

10. For future maintenance, save the parameter settings with one of the following methods.

» Use the SigmaWin+ to save the parameters as a file.
» Use the Parameter Copy Mode of the Digital Operator.
» Record the settings manually.

This concludes the procedure for trial operation with both the machine and Servomotor.
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7.6 Convenient Function to Use during Trial Operation

7.6.1 Program Jogging

Convenient Function to Use during Trial Operation

This section describes some convenient operations that you can use during trial operation.

Use them as required.

761 Program Jogging

You can use program jogging to perform continuous operation with a preset operation pattern,
travel distance, movement speed, acceleration/deceleration time, waiting time, and number of

movements.

You can use this operation when you set up the system in the same way as for normal jogging
to move the Servomotor without connecting it to the host controller in order to check Servomo-

tor operation and execute simple positioning operations.

Preparations

Confirm the following conditions before you perform program jogging.

» The parameters must not be write prohibited.

« The main circuit power supply must be ON.

» There must be no alarms.

» There must be no hard wire base block (HWBB).
» The servo must be OFF.

» The range of machine motion and the safe movement speed of your machine must be con-
sidered when you set the travel distance and movement speed.

» There must be no overtravel.

Additional Information

* You can use the functions that are applicable to position control, such as the position refer-

ence filter.
» The overtravel function is enabled.

Program Jogging Operation Pattern

An example of a program jogging operation pattern is given below. In this example, the Servo-
motor direction is set to Pn000 = n.OOOO0 (Use CCW as the forward direction).

Settin : .
of Pn5§0 Setting Operation Pattern
Number of movements (Pn536)
,,,,,,,,, r o A N
Waiting t Movement Speed
(Waiting time 'Eoé%%’ Servomotor: ! Travel | Travel Travel
— Forward n . 'distance' distance distance
travel dis- eLinear Servomotor: ! !
nDDDO Pn585 ‘ , (Pn531) , , (Ph531)
tance) x Speed 0 ‘ 1 I | i T
Number of | ™ ! ! : 1
| ! | |
movements r-— -~ —
Waiting time  Acceleration/ Waiting time Waiting time
(Pn535) deceleration  (Pn535) (Pn535)
time (Pn534)

Continued on next page.



7.6 Convenient Function to Use during Trial Operation

7.6.1 Program Jogging

Continued from previous page.

Setting
Settin Operation Pattern
of Pn530 9 P
Number of movements (Pn536)
( N
Speed 0 Y
(Waiting time Movement Speed ! | |
R «Rotary Servomotor: ' : ! ; ! '
- everse_ Pn533 ' distance ! distance : distance
n.Ooo1 ?g/ngs)vil dis- 4;222% Servomotor: (Pn531) | (Pn531) | (Pn531)
| ! 1
Number of T ) ; 4 ____ AT T
movements : : L‘J 1 1 L
- ~ -~
Waiting time  Acceleration/ waiting time Waiting time
(Pn535) deceleration  (Pn535) (Pn535)
time (Pn534)
(Waiting time
- Forwarq Number of movements (Pn536) Number of movements (Pn536)
by travel dis- ~ N
tance) x B e VRPN
Number of Travel \ | Gecelerafon g\é?gqergew%ﬁotor'
movements distance \/aingme fme Prss) VETG fe Priogy '
n.0002 | — (Waiting (Pn531) l(fn_5§|) | N 'Iﬁiﬂgg%Servomotor:
time —» Speed O —
Reserve by : | Travel | Travel Movement Speod
travel dis- " cosaton dtance dstance Progy '
tance) x aiting time /qaceleration Waiting time :( n: ): (Pn531) «Linear Servomotor:
Number of (Pr535) jime nsas  (Pn535) Pn585
umpoeror | 0 = TTTrrrrTm T
movements
(Waiting time
— Reverse Number of movements (Pn536) Number of movements (Pn536)
by travel dis- A N A N
tance) x I Acceleration/ [ o
' deceleration ! I
Number of Wa}ijtinsggtsime \ time (Pn534) Waging time Wa‘\ting timef | Travel | l\éozem%ﬂt Speetd ,
movements o . ) : ‘ .( n53§) (Pn535) f \distance, distance °pg5%né ervomotor: 5
n.0003 | — (Waiting : T oo ! . f 1Pns3Y)! (Pn531) « Linear Servomotor: =
time — For- | speed 0w ! - : i . Proes o
| | | : : o
ward bY Travel Travel T ‘ ‘1—»“ -’\/Fl{%\gnjesnésgren%?or: 9
travel dis- distance distance Accelerationy Vaiting time Pn533 g
tance) x (Pn531) (Pn531) dectloration  71o39) « Linear Servomotor: B
Number of | @ oM NS time(Pn834) _ _ _ _ ____________X_ Pn5e5 <
©
movements c
®
Number of movements (Pn536) c
A =
. . ®©
(Waiting time s N 5
— Forward | —)ceeoe oo Ao Q
: ! ‘ i ' (@)
by travel dis- | ' Travel | ' | Movement Speed ©
tance — 1 di ‘ ' | <Rotary : Pn533 =
e . | 1 distance ! ' | «Rotary Servomotor: Pn:
n.0004 Waiting time ! 1 (Pn531) 1| »Linear Servomotor: Pn585
— Reserve Soeod 0 et | | ; !
by travel dis- pee ; T T .
tance) x | L r ! Travel Movement Speed
Number of Waitina ‘ ] ' distance « Rotary Servomotor: Pn533
aiting time iing ti oLi .
movements (Pr35) Acceleration/ W?F\Ewsggtégﬂe (Pn531) Linear Servomotor: Pn585
deceleration
tme (Pn534)
Number of movements (Pn536)
(Waiting time A
— Reverse T Acceleration/_ ___ _______ B
A T
by travel dis- | ecsleration ‘
time (Pn534 I :
tance — Waiting time P34 waiting tie ‘ Movement Speed
Waiting time | (Pn535) ’_>—‘ﬁ (Pn535) ! «Rotary Servomotor: Pn533
n.O00O05 - - 1 | - - i eLinear Servomotor: Pn585
— Forward | L b !
by travel dis- Speed 0 == — — — —
tance) x ‘ b
N mb) r of Lo Movement Speed
umber o distance «Rotary Servomotor: Pn533
movements (Pn531) «Linear Servomotor: Pn585




7.6 Convenient Function to Use during Trial Operation

7.6.1 Program Jogging

Information

If Pn530 is set to n.AOOOO0, n.OOO1, n.OOO4, or n.OOO5, you can set Pn536 (Program
Jogging Number of Movements) to 0 to perform infinite time operation.

You cannot use infinite time operation if Pn530 is set to n.O0OO2 or n.OOOS.
If you perform infinite time operation from the Digital Operator, press the JOG/SVON Key to
turn OFF the servo to end infinite time operation.

Related Parameters

Use the following parameters to set the program jogging operation pattern. Do not change the
settings while the program jogging operation is being executed.

« Rotary Servomotors

Program Jogging-Related Selections [Speed| [Position] [Torquel
Pn530 Setting Range Setting Unit Default Setting When Enabled Classification
0000 to 0005 - 0000 Immediately Setup
Program Jogging Travel Distance [Speed| [Position] |[Torquel
Pn531 Setting Range Setting Unit Default Setting When Enabled Classification
1t01,073,741,824 | 1 reference unit 32,768 Immediately Setup
Program Jogging Movement Speed [Speed]| [Position]| [Torque|
Pn533 Setting Range Setting Unit Default Setting When Enabled Classification
1 to 10,000 1 min? 500 Immediately Setup
Program Jogging Acceleration/Deceleration Time [Speed| [Position] [Torquel
Pn534 Setting Range Setting Unit Default Setting When Enabled Classification
2 to 10,000 1ms 100 Immediately Setup
Program Jogging Waiting Time [Speed]| [Position| [Torque]
Pn535 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1ms 100 Immediately Setup
Program Jogging Number of Movements [Speed]| [Position] [Torquel
Pn536 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 1 1 Immediately Setup
« Direct Drive Servomotors
Program Jogging-Related Selections [Speed| [Position| [Torquel
Pn530 Setting Range Setting Unit Default Setting When Enabled Classification
0000 to 0005 - 0000 Immediately Setup
Program Jogging Travel Distance [Speed| [Position| [Torquel
Pn531 Setting Range Setting Unit Default Setting When Enabled Classification
1101,073,741,824 | 1 reference unit 32,768 Immediately Setup
Program Jogging Movement Speed [Speed]| [Position]| [Torque|
Pn533 Setting Range Setting Unit Default Setting When Enabled Classification
1 to 10,000 0.1 min™ 500 Immediately Setup
Program Jogging Acceleration/Deceleration Time [Speed| [Position| [Torquel
Pn534 Setting Range Setting Unit Default Setting When Enabled Classification
2 to 10,000 1ms 100 Immediately Setup
Program Jogging Waiting Time [Speed]| [Position]| [Torque|
Pn535 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1ms 100 Immediately Setup
Program Jogging Number of Movements [Speed]| [Position] [Torquel
Pn536 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 1 1 Immediately Setup
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» Linear Servomotors

7.6.1 Program Jogging

Program Jogging-Related Selections [Speed| [Position| |[Force |

Pn530 Setting Range Setting Unit Default Setting When Enabled Classification
0000 to 0005 - 0000 Immediately Setup

Program Jogging Travel Distance [Speed]| [Position| |[Force |

Pn531 Setting Range Setting Unit Default Setting When Enabled Classification
110 1,073,741,824 | 1 reference unit 32,768 Immediately Setup

Program Jogging Movement Speed [Speed]| [Position] [Force |

Pn585 Setting Range Setting Unit Default Setting When Enabled Classification
1to 10,000 1 mm/s 50 Immediately Setup

Program Jogging Acceleration/Deceleration Time [Speed]| [Position| |[Force |

Pn534 Setting Range Setting Unit Default Setting When Enabled Classification
2 to 10,000 1ms 100 Immediately Setup

Program Jogging Waiting Time [Speed| [Position| |[Force |

Pn535 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1ms 100 Immediately Setup

Program Jogging Number of Movements [Speed| [Position| |[Force |

Pn536 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 1 1 Immediately Setup

Applicable Tools

The following table lists the tools that you can use to perform program jogging and the applica-

ble tool functions.

Tool

Function

Reference

Digital Operator Fn004

(11 =-7-Series Digital Operator Operating Manual
(Manual No.: SIEP S800001 33)

SigmaWin+

Test Run - Program JOG Operation

I Operating Procedure on page 7-17

Operating Procedure

Use the following procedure.

1. Select Test Run - Program JOG Operation from the menu bar of the Main Window of

the SigmaWin+.

The Program Jog Operation Dialog Box will be displayed.

2. Read the warnings and then click the OK Button.

Program JOG Operation

A WARNING

This function is & dangerous function accompanied by operation of & motor.

Be sure to confirm an operstion manual before execution.
Be careful especially of the following points

x|

1. Pleaze check the safety near an operation part.

2 Please check the position of & machine

postion, kefore executing Program JOG Operation

A motor actually operstes by the operation program set up when Program
JOG Operation was executed Please execute this function after fully
checking that there is no danger by operation of & motor

Please carry out a starting posttion return etc, and be suretore-set up a

i~ The cautions on use

Ahout an instruction waveform display

an actual instruction waveform.

About the current position display under execution

& & standard of & position during execution

The displayed instruction wevetorm iz calculated from the Program JOG
Operation parameter set up and presume it may not be in agresment with

The cursar showing the current position displayed during execution may
Express the progress time from an execution start, and may not be in
agreement with operation of & Servodrive Please refer to this informeation

Program JOG Operation is started. OK?

H Trial Operation and Actual Operation
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7.6.1 Program Jogging

3. Set the operating conditions, click the Apply Button, and then click the Run Button.
A graph of the operation pattern will be displayed.

3= Prograem J0G Operation AXIS#1

Fourring Conation
Pt Progri JO< Movamant Distance
TN [reterence unes] (11073741 524)

[40T0 ] i8]

Prié Progrne SO0 Morvnment Spond
500 Jmin1] (1-10000)

PriSH. Program MG Acceierstion/Ceceler abon Teme
00 ] (2-10000)

P55 Frogrm 40 Wating Teme
100 fma] (010000}
i Mudee of Tirses of Prisgram JO0 Mervarmmnd

3 ) (0-1000) (0 frte)

P30 0 Program JOG Opérasion Related Switch
T r————

Runing informetion
Total Tene: 1277 s

4. Click the Servo ON Button and then the Execute Button. The program jogging operation
will be executed.
F

Strwo ONOFF operation

[40T0 ] ik

O [wor |

Runing informetion
Total Tene: 15M Y]

Frunning condtion re-seing I

/\ CAUTION

® Be aware of the following points if you cancel the program jogging operation while the
motor is operating.
« If you cancel operation with the Servo OFF Button, the motor will stop according to setting of the
Servo OFF stopping method (Pn001 = n.O0OOX).
- If you cancel operation with the Cancel Button, the motor will decelerate to a stop and then enter
a zero-clamped state.

This concludes the program jogging procedure.



7.6 Convenient Function to Use during Trial Operation

7.6.2 Origin Search

7.6.2

Origin Search

The origin search operation positions the motor to the origin within one rotation and the clamps

it there.
/\ CAUTION

® Make sure that the load is not coupled when you execute an origin search.
The Forward Drive Prohibit (P-OT) signal and Reverse Drive Prohibit (N-OT) signal are disabled
during an origin search.

Use an origin search when it is necessary to align the origin within one rotation with the
machine origin. The following speeds are used for origin searches.

« Rotary Servomotors: 60 min™'
« Direct Drive Servomotors: 6 min™’
» Linear Servomotors: 15 mm/s

Servomotor Machine

ol

To align the origin within one
rotation with the machine origin

Preparations

Confirm the following conditions before you start an origin search.
» The parameters must not be write prohibited.

« The main circuit power supply must be ON.

» There must be no alarms.

» There must be no hard wire base block (HWBB).

» The servo must be OFF.

Applicable Tools

The following table lists the tools that you can use to perform an origin search and the applica-
ble tool functions.

Tool Function Reference
o [10 =-7-Series Digital Operator Operating Man-
Digital Operator Fn003 ual (Manual No.: SIEP S800001 33)
SigmaWin+ Setup - Origin Search I3 Operating Procedure on page 7-20

H Trial Operation and Actual Operation



7.6 Convenient Function to Use during Trial Operation
7.6.2 Origin Search

Operating Procedure
Use the following procedure.

1. Select Setup - Origin Search from the menu bar of the Main Window of the SigmaWin+.
The Origin Search Dialog Box will be displayed.

2. Read the warnings and then click the OK Button.

Origin Search

A WARNING

it is dangerous to operate this function, because the servomotar wil rotste
Alveays be sure to check the user's manual before operating.

Pay particular sttention to the following poirts:

1. Perform safety checks around moving parts
The servomotor will actuslly turn st spproximately Bimin-1 (Bmin-1 swith DO
mator) while clicking the FORWARDUREWERSE button, Perform this after
tharoughly checking thet there is no danger from servomator operation

2. [Forward Run Prohibit (P-OT))MReverse Run Prohibit (N-0T)] is disabled.

The Forvward Run Prohibit (P-OT)/Reverse Run Prohibit (MN-0T) sianals are
dizabled during origin search (the servomotor will not stop even if the
P-OTMN-OT signals are passed). ¥When operating, carefully verify the action
and postion of the servomotorimachine

Clicking the OK button to start the Origin Search

Cancel

3. Click the Servo ON Button.

- Origin Search Axis H0

~Status

I Crigin Search Mot Executed

- Operation

Servo ON

ol Servo OFF

Forvart

ot

REVERSE

BE

4. Click the Forward Button or the Reverse Button.

An origin search will be performed only while you hold down the mouse button. The motor will stop
when the origin search has been completed.
« Drigin Search Axis #0

-~ Statu

| Origin Search Completed

~Operati

Servo OFF
O| Servo ON ;

Forward

o*

Reverse

~®

This concludes the origin search procedure.
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7.6 Convenient Function to Use during Trial Operation

7.6.3 Test without a Motor

7.6.3

Test without a Motor

A test without a motor is used to check the operation of the host controller and peripheral
devices by simulating the operation of the Servomotor in the SERVOPACK, i.e., without actually
operating a Servomotor. This test allows you to check wiring, debug the system, and verify
parameters to shorten the time required for setup work and to prevent damage to the machine
that may result from possible malfunctions. The operation of the motor can be checked with
this test regardless of whether the motor is actually connected or not.

SERVOPACK Simulates operation
Reference Reference without a motor.
Host controller
% Response Response ‘

Use PnOOC = n.OO0OX to enable or disable the test without a motor.

Parameter Meaning When Enabled | Classification
n.O00O00 . .
. Disable tests without a motor.
Pn00OC |(default setting) After restart Setup
n.O00O01 Enable tests without a motor.
Information An asterisk is displayed on the status display of the Digital Operator while a test without a

motor is being executed.

Motor Information and Encoder Information

The motor and encoder information is used during tests without a motor. The source of the
information depends on the device connection status.

* Rotary Servomotor

MotorSCt):tr:jr;ectlon Information That Is Used Source of Information

Motor information

Connected E?ﬂ%‘iﬂ;pggﬂ%ﬂ Information in the motor that is connected
» Encoder type

. . Setting of PN000 = n.XOOO (Rotary/Linear Startup

Motor information Selection When Encoder Is Not Connected)

Not connected . . » Encoder resolution: Setting of Pn00C = n.O0OXO
.EnEcncz%edrépl;ggrgﬁ tt'i%r; (Encoder Resolution for Tests without a Motor)
« Encoder tvpe » Encoder type: Setting of Pn00C = n.OXOO (Encoder

yp Type Selection for Tests without a Motor)

If you use fully-closed loop control, the external encoder information is also used.

External Encoder Connection Information That Is .
Status Used Source of Information
Connected External encoder infor- | Information in the external encoder that is con-
mation nected
* Resolution - Resolution: 256
Not connected * Encoder type « Encoder type: Incremental encoder

H Trial Operation and Actual Operation
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7.6 Convenient Function to Use during Trial Operation

7.6.3 Test without a Motor

» Linear Servomotors

Motor Connection

Information That Is Used

Source of Information

Status
Motor information Information in the motor that is connected
Linear encoder informa-
Connected tion , o . .
+ Resolution Information in the linear encoder that is connected

« Encoder pitch
» Encoder type

Not connected

Motor information

Setting of Pn0O00 = n.XOOO (Rotary/Linear Startup
Selection When Encoder Is Not Connected)

Linear encoder informa-
tion

» Resolution

Encoder pitch

» Encoder type

» Resolution: 256

» Encoder pitch: Setting of Pn282 (Linear Encoder Pitch)

» Encoder type: Setting of PNO0C = n.OXOO (Encoder
Type Selection for Tests without a Motor)

» Related Parameters

Parameter

Meaning

When Enabled

Classification

n.oO00O0O
(default setting)

When an encoder is not connected, start as
SERVOPACK for Rotary Servomotor.

Pn000 - After restart Setup
n1000 When an encoder is not connected, start as
’ SERVOPACK for Linear Servomotor.
Linear Encoder Pitch [Speed]| [Position] [Force |
Pn282 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 6,553,600 0.01 um 0 After restart Setup
Parameter Meaning When Enabled | Classification
n.OO0000 Use 13 bits as encoder resolution for tests
(default setting) | without a motor.
n.O010 Use 20 bits as encoder resolution for tests
without a motor.
n.0020 Use 22 bits as encoder resolution for tests
without a motor.
Pn00C - - After restart Setup
Use 24 bits as encoder resolution for tests
n.0030 ;
without a motor.
n.0dod0O Use an incremental encoder for tests without
(default setting) | a motor.
n.0100 Use an absolute encoder for tests without a
motor.

Motor Position and Speed Responses

For a test without a motor, the following responses are simulated for references from the host
controller according to the gain settings for position or speed control.

» Servomotor position
» Motor speed
» External encoder position

The load model will be for a rigid system with the moment of inertia ratio that is set in Pn103.



7.6 Convenient Function to Use during Trial Operation

7.6.3 Test without a Motor

Restrictions

The following functions cannot be used during the test without a motor.
» Regeneration and dynamic brake operation

 Brake output signal
Refer to the following section for information on confirming the brake output signal.
I 9.2.31/0 Signal Monitor on page 9-5

+ Items marked with “x” in the following utility function table

SigmaWin+ Digital Operator Executable?
Menu Bar | SigmaWin+ Function - , Motor Not Motor | Reference
Button Name il los) BTN EN Connected | Connected
Origin Search FnOO03 | Origin Search O O page 7-19
Resetting the Abso- Reset Absolute
lute Encoder Fn008 | £ o der x © page 5-47
Adjust Analog Monitor
Fn0OOC O O 9-8
Analog Monitor Out- Output Offset page
put Adjustment Adjust Analog Monitor
FnOOD Output Gain O O page 9-8
Autotune Motor Cur-
FnOOE | rent Detection Signal X O
Motor Current Detec- Offset
tion Offset Adjust- , page 6-54
ment Manually Adjust Motor
FnOOF | Current Detection Sig- X O
nal Offset
Parameter Write Pro- Write Prohibition Set-
hibition Setting Fno10 | ;g © © page 5-6
Multiturn Limit Setting
Setup Multiturn Limit Setting |[Fn013 | after Multiturn Limit X O page 6-38
Disagreement Alarm
Reset Configuration .
Error of Option Mod- |Fn014 gese.t Option Module o o page 12-43
e onfiguration Error
Initializing the Vibra- Initialize Vibration
tion Detection Level FrhE Detection Level x x page 6-50
Setting the Origin of .
the Absolute Linear |Fn020 EﬁtcoAgs:)g;Ele ilFllnear X O page 5-49
Encoder 9
Reset Motor Type Fno21 Reset Motor Type o o B
Alarm Alarm
Software Reset Fn030 | Software Reset O O page 6-46
Polarity Detection Fn080 | Polarity Detection X X page 5-24
Tuning-less Level Tuning-less Level Set-
Setting Fn200 ting X X page 8-15
Easy FFT Fn206 | Easy FFT X X page 8-96
Parameter | Initialize Servo” FnOO05 | Initialize Parameters O O page 5-8
Autotuning without Advanced Autotuning
Host Reference e without Reference X X page 8-23
Autotuning with Host Advanced Autotuning
Reference Az with Reference x x page 8-34
Tuning Custom Tuning Fn203 | One-Parameter Tuning X X page 8-42
Adjust Anti-reso- Adjust Anti-resonance
nance Control Fn204 1 oontrol X X page 8-51
\S/ilck))rr]atlon Suppres- | enogs | vibration Suppression X X page 8-56

Continued on next page.

H Trial Operation and Actual Operation

7-23



7-24

7.6 Convenient Function to Use during Trial Operation

7.6.3 Test without a Motor

Continued from previous page.

SigmaWin+ Digital Operator Executable?
Menu Bar | SigmaWin+ Function . . Motor Not Motor Reference
Button Name P NG | A R e (N Connected | Connected
Fno1d Display Servomotor o o
Model
Display Software Ver- page 9-2
Fno12 | Display Software Ver o o
sion
Monitoring | Product Information Display SERVOPACK
Ut and Servomotor IDs © ©
Display Servomotor ID page 9-2
FnO1F | from Feedback Option O O
Module
Test Oper- | Jogging Fn002 | Jogging O @) page 7-7
ation Program Jogging Fn004 | Program Jogging O O page 7-14
Alarm History Display [Fn00O | Display Alarm History O O page 12-41
Alarms i
Clearing the Alarm Fn006 | Clear Alarm History O O page 12-42

History

* The Initialize Button will be displayed when you select Parameters - Edit Parameters from the menu bar.



7.7 Operation Using MECHATROLINK-1II Commands

Operation Using MECHATROLINK-IIl Commands

Refer to the following manual for information on MECHATROLINK-III commands.

(11 =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Manual No.: SIEP
S$800001 31)

H Trial Operation and Actual Operation
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Tuning

This chapter provides information on the flow of tuning,
details on tuning functions, and related operating proce-
dures.

8.1.1 TuningFunctions . .......... ... .. ..... ...
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8.1 Overview and Flow of Tuning

m Overview and Flow of Tuning

Tuning is performed to optimize response by adjusting the servo gains in the SERVOPACK.

The servo gains are set using a combination of parameters, such as parameters for the speed
loop gain, position loop gain, filters, friction compensation, and moment of inertia ratio. These
parameters influence each other, so you must consider the balance between them.

The servo gains are set to stable settings by default. Use the various tuning functions to
increase the response even further for the conditions of your machine.

The basic tuning procedure is shown in the following flowchart. Make suitable adjustments
considering the conditions and operating requirements of your machine.

< Start of Tuning )

Initial Confirmations to Ensure Safe Tuning
T 8.3 Precautions to Ensure Safe Tuning on page 8-8

v

Perform the tuning-less function.

Response acceptable?

‘ No

‘ Estimate the moment of inertia. ‘

v

‘ Perform autotuning with or without a host reference. ‘

Y
es End

\J

Yes

Results acceptable? End

Y

Perform custom tuning.
Continuous Vibration
Adjust anti-resonance control.
Residual Vibration When Positioning
Perform vibration suppression.

Yes

Results acceptable? End

\J

ﬂ Perform manual tuning or the additional adjustment function.

Results acceptable?

Yes

No

End



8.1 Overview and Flow of Tuning

8.1.1 Tuning Functions

8.1.1

Tuning Functions

The following table provides an overview of the tuning functions.

. . : Applicable Con-
Tuning Function Outline trol Methods Reference
This automatic adjustment function is designed to
enable stable operation without servo tuning. This Speed control or
Tuning-less Function | function can be used to obtain a stable response (F))sition control page 8-11
regardless of the type of machine or changes in the P
load. You can use it with the default settings.
The moment of inertia ratio is calculated by operat-
Moment of Inertia ing the Servomotor a few times. Sgseiicojrwcggtr:torlél age 8-15
Estimation The moment of inertia ratio that is calculated here gr toraue contrél pag
is used in other tuning functions. q
The following parameters are automatically
adjusted in the internal references in the SERVO-
PACK during automatic operation.
Autotuning without : g‘;'nn)s (6., position loop gain and speed loop Speed control or page 8-23
Host Reference - Filters (torque reference filter and notch filters) position control
« Friction compensation
+ Anti-resonance control
* Vibration suppression
The following parameters are automatically
adjusted with the position reference input from the
host controller while the machine is in operation.
You can use this function for fine-tuning after you
: ; perform autotuning without a host reference.
Autotuning with Host | | Gains (e.g., position loop gain and speed loop Position control page 8-34
Reference gain)
- Filters (torque reference filter and notch filters)
« Friction compensation
+ Anti-resonance control
* Vibration suppression
The following parameters are adjusted with the
position reference or speed reference input from
the host controller while the machine is in opera-
Custom Tunin t~ingéins (e osition loop gain and speed loo Speed control or age 8-42
9 gain) 9. P Pg P P position control pag
- Filters (torque reference filter and notch filters)
* Friction compensation
+ Anti-resonance control
Anti-resonance This function effectively suppresses continuous Speed control or ade 8-51
Control Adjustment | vibration. position control Pag
Vibration This function effectively suppresses residual vibra- "
Suppression tion if it occurs when positioning. Position control page 8-56
Speed Ripple Com- | This function reduces the ripple in the motor Spegd oontrol,l
tion speed position control, page 8-61
pensa ' or torque control
. This function combines autotuning with custom Depends on the
Additional ; . ) X .
Adiust t Functi tuning. You can use it to improve adjustment functions that you | page 8-67
justment FUnction | eqits. use.
. . . Speed control,
Manual Tuning ;}o:rzasmorges\gually adjust the servo gains to adjust position control, page 8-81
P ' or torque control

(o))
£
5
=
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8.1 Overview and Flow of Tuning

8.1.2 Diagnostic Tool

812 Diagnostic Tool

You can use the following tools to measure the frequency characteristics of the machine and

set notch filters.

Diagnostic Tool

Outline

Applicable
Control Methods

Reference

Mechanical Analysis

The machine is subjected to vibration to detect
resonance frequencies. The measurement results
are displayed as waveforms or numeric data.

Speed control,
position control,
or torque control

page 8-95

Easy FFT

The machine is subjected to vibration to detect
resonance frequencies. The measurement results
are displayed only as numeric data.

Speed control,
position control,
or torque control

page 8-96




8.2 Monitoring Methods

Monitoring Methods

You can use the data tracing function of the SigmaWin+ or the analog monitor signals of the
SERVOPACK for monitoring. If you perform custom tuning or manual tuning, always use the
above functions to monitor the machine operating status and SERVOPACK signal waveform

while you adjust the servo gains.
Check the adjustment results with the following response waveforms.

» Position Control

ltemn Unit.
Rotary Servomotor | Linear Servomotor
Torque reference %
Feedback speed min~’ mm/s
Position reference speed min’" mm/s
Position deviation Reference units

» Speed Control

Unit
Item Rotary Servomotor | Linear Servomotor
Torque reference %
Feedback speed min”"! mm/s
Reference speed min”’ mm/s

« Torque Control

Unit
Item -
Rotary Servomotor ‘ Linear Servomotor
Torque reference %
Feedback speed min™’! mm/s

(o))
£
5
=
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8.3 Precautions to Ensure Safe Tuning

8.3.1 Overtravel Settings

Precautions to Ensure Safe Tuning

/\ CAUTION

® Observe the following precautions when you perform tuning.
» Do not touch the rotating parts of the motor when the servo is ON.
» Before starting the Servomotor, make sure that an emergency stop can be performed at any
time.
» Make sure that trial operation has been successfully performed without any problems.
» Provide an appropriate stopping device on the machine to ensure safety.

Perform the following settings in a way that is suitable for tuning.

8.3.1

Overtravel Settings

Overtravel settings are made to force the Servomotor to stop for a signal input from a limit
switch when a moving part of the machine exceeds the safe movement range.

Refer to the following section for details.
Iz 5.11 Overtravel and Related Settings on page 5-27

8.3.2

Torque Limit Settings

You can limit the torque that is output by the Servomotor based on calculations of the torque
required for machine operation. You can use torque limits to reduce the amount of shock
applied to the machine when problems occur, such as collisions or interference. If the torque
limit is lower than the torque that is required for operation, overshooting or vibration may occur.
Refer to the following section for details.

IZ 6.7 Selecting Torque Limits on page 6-27

8.3.3

Setting the Position Deviation Overflow Alarm Level

The position deviation overflow alarm is a protective function that is enabled when the SERVO-
PACK is used in position control.

If the alarm level is set to a suitable value, the SERVOPACK will detect excessive position devi-
ation and will stop the Servomotor if the Servomotor operation does not agree with the refer-
ence.

The position deviation is the difference between the position reference value and the actual
position.

You can calculate the position deviation from the position loop gain (Pn102) and the motor
speed with the following formula.

» Rotary Servomotors

» - ‘ Motor speed [min™] Encoder resolution™! Pn210
Position deviation [reference units] = x 5 ¥
60 Pn102 [0.1/s)/10"% *3 © Pn20E
 Linear Servomotors
Motor speed [mm/s] Resolution Pn210

Position deviation [reference units] =
[ ] Pn102 [0.1/s)10°2*3 * Linear encoder pitch [um}/1,000  Pn20E



8.3 Precautions to Ensure Safe Tuning

8.3.3 Setting the Position Deviation Overflow Alarm Level

Position Deviation Overflow Alarm Level (Pn520) [setting unit: reference units]
* Rotary Servomotors

Maximum motor speed [min]  Encoder resolution™! Pn210
60 * Pn1020.1/5/10"2 %3 Pn2oE

Pn520 > x (1.2t02)™

» Linear Servomotors

Maximum motor speed [mm/s] Resolution Pn210
Pn102 [0.1/5)/10"% *3 * “Uinear encoder pitch [um}/1,000  Pn20E

Pn520 > x (1.2t02)™

*1. Refer to the following section for details.
I 5.15 Electronic Gear Settings on page 5-42

*2. When model following control (Pn140 = n.O0O01) is enabled, use the setting of Pn141 (Model Following Control
Gain) instead of the setting of Pn102 (Position Loop Gain).

*3. To check the setting of Pn102 on the Digital Operator, change the parameter display setting to display all parameters
(PnOOB = n.OO0ON).

*4. The underlined coefficient “x (1.2 to 2)” adds a margin to prevent an A.dOO alarm (Position Deviation Overflow)
from occurring too frequently.

If you set a value that satisfies the formula, an A.d0O alarm (Position Deviation Overflow) should
not occur during normal operation.

If the Servomotor operation does not agree with the reference, position deviation will occur, an
error will be detected, and the motor will stop.

The following calculation example uses a Rotary Servomotor with a maximum motor speed of
Pn210
Pn20E

6,000 and an encoder resolution of 16,777,216 (24 bits). Pn102 is set to 400. 1—

6,000 16,777,216 1
Pn520 = X X T x2
60 400/10 16

2,621,440 x 2

5,242,880 (default setting of Pn520)

If the acceleration/deceleration rate required for the position reference exceeds the tracking
capacity of the Servomotor, the tracking delay will increase and the position deviation will no
longer satisfy the above formulas. If this occurs, lower the acceleration/deceleration rate so
that the Servomotor can follow the position reference or increase the position deviation over-
flow alarm level.

Related Parameters

Position Deviation Overflow Alarm Level Position
Pn520 Setting Range Setting Unit Default Setting When Enabled Classification
1t01,073,741,823 1 reference unit 5,242,880 Immediately Setup

Related Alarms

Alarm Number Alarm Name Alarm Meaning
A.d00 Position Deviation This alarm is displayed when the position deviation exceeds the set-
’ Overflow Alarm ting of Pn520 (Position Deviation Overflow Alarm Level).

(o))
£
5
=
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8.3 Precautions to Ensure Safe Tuning

8.3.4 Vibration Detection Level Setting

8.34

Vibration Detection Level Setting

You can set the vibration detection level (Pn312) to more accurately detect A.520 alarms
(Vibration Alarm) and A.911 warnings (Vibration Warning) when vibration is detected during
machine operation.

Set the initial vibration detection level to an appropriate value. Refer to the following section for
details.
IZ 6.11 Initializing the Vibration Detection Level on page 6-50

8.3.5

Setting the Position Deviation Overflow Alarm Level at
Servo ON

If the servo is turned ON when there is a large position deviation, the Servomotor will attempt to
return to the original position to bring the position deviation to 0, which may create a hazardous
situation. To prevent this, you can set a position deviation overflow alarm level at servo ON to
restrict operation.

The related parameters and alarms are given in the following tables.

Related Parameters

Position Deviation Overflow Alarm Level at Servo ON Position
Pn526 Setting Range Setting Unit Default Setting When Enabled Classification
1t01,073,741,823 1 reference unit 5,242,880 Immediately Setup
Position Deviation Overflow Warning Level at Servo ON Position
Pn528 Setting Range Setting Unit Default Setting When Enabled Classification
10to 100 1% 100 Immediately Setup
» Rotary Servomotors
Speed Limit Level at Servo ON Position
Pn529 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 min™’ 10,000 Immediately Setup

« Linear Servomotors

Speed Limit Level at Servo ON Position
Pn584 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 mm/s 10,000 Immediately Setup

Related Alarms

Alarm Number Alarm Name Alarm Meaning
Position Deviation This alarm occurs if the servo is turned ON after the position devia-
A.dO1 Overflow Alarm at tion exceeded the setting of Pn526 (Excessive Position Deviation
Servo ON Alarm Level at Servo ON) while the servo was OFF.

If position deviation remains in the deviation counter, the setting of

Pn529 or Pn584 (Speed Limit Level at Servo ON) will limit the speed
A.d02 gvgggoﬁrﬁ:?;?gg;vo when the servo is turned ON. This alarm occurs if a position refer-
OFID\J ence is input and the setting of Pn520 (Excessive Position Deviation
Alarm Level) is exceeded.

Position Deviation

Refer to the following section for information on troubleshooting alarms.
I3 12.2.3 Resetting Alarms on page 12-40



8.4 Tuning-less Function

8.4.1 Application Restrictions

m Tuning-less Function

The tuning-less function performs autotuning to obtain a stable response regardless of the type
of machine or changes in the load. Autotuning is started when the servo is turned ON.

/\ CAUTION

® The tuning-less function is disabled during torque control.

® The Servomotor may momentarily emit a sound the first time the servo is turned ON after
the Servomotor is connected to the machine. This sound is caused by setting the automatic
notch filter. It does not indicate a problem. The sound will not be emitted from the next time
the servo is turned ON.

® The Servomotor may vibrate if it exceeds the allowable load moment of inertia.
If that occurs, set the tuning-less load level to 2 (Pn170 = n.2000) or reduce the Tuning-
less Rigidity Level (Pn170 = n.OXO0O).

® To ensure safety, make sure that you can perform an emergency stop at any time when you
execute the tuning-less function.

841 Application Restrictions

The following application restrictions apply to the tuning-less function.

Function Executable? Remarks

Vibration Detection Level

Initialization © -

Disable the tuning-less function (Pn170 = n.OOO0)

Moment of Inertia Estimation X . . ) .
before you execute moment of inertia estimation.

Autotuning without Host Disable the tuning-less function (Pn170 = n.OOO0)

Reference before you execute autotuning without a host reference.
Autotuning with Host Reference X -
Custom Tuning X _
Anti-Resonance Control y 3
Adjustment
Vibration Suppression X -
The tuning-less function is disabled while you execute
Easy FFT O Easy FFT and then it is enabled when Easy FFT has been
completed.
Friction Compensation X -
Gain Selection X -

The tuning-less function is disabled while you execute
Mechanical Analysis O mechanical analysis and then it is enabled when mechan-
ical analysis has been completed.

* O: Yes x: No

(o))
£
5
=




8.4 Tuning-less Function

8.4.2 Operating Procedure

84.2

Operating Procedure

The tuning-less function is enabled in the default settings. No specific procedure is required.
You can use the following parameter to enable or disable the tuning-less function.

Parameter Meaning WhenEnabled | Classification
n.O00O0O0 Disable tuning-less function.
n.OO0O1 . .
(default setting) Enable tuning-less function.

Pn170  n.oooO Use f 4 control After restart Setup
(default setting) | USe for speed control.

Use for speed control and use host controller

n.O00O10 I
for position control.

When you enable the tuning-less function, you can select the tuning-less type. Normally, set
Pn14F to n.O0O20 (Use tuning-less type 3) (default setting). If compatibility with previous mod-
els is required, set Pn14F to n.0O0O (Use tuning-less type 1) or n.OO10 (Use tuning-less

type 2).

Parameter Meaning When Enabled | Classification
n.Oood Use tuning-less type 1.
n.0010 Use tuning-less type 2. (The noise level is
Pn14F ’ improved more than with tuning-less type 1.) After restart Tuning
n.0O0O20 .
(default setting) Use tuning-less type 3.

Tuning-less Level Settings

If vibration or other problems occur, change the tuning-less levels. To change the tuning-less
levels, use the SigmaWin+.

€ Preparations

Check the following settings before you set the tuning-less levels.

« The tuning-less function must be enabled (Pn170 = n.OOO0O1).

» The test without a motor function must be disabled (PnO0OC = n.OO0OO0).

€ Step
Use the following procedure to set the tuning-less levels.

In addition to the following procedure, you can also set the parameters directly. Refer to
Related Parameters, below, for the parameters to set.

1. Select Setup - Response Level Setting from the menu bar of the Main Window of the
SigmaWin+.
The Response Level Setting Dialog Box will be displayed.



8.4 Tuning-less Function

8.4.3 Troubleshooting Alarms

2. Click the A or ¥ Button to adjust the response level setting. Increase the response
level setting to increase the response. Decrease the response level setting to suppress
vibration.

The default response level setting is 4.

Response Level Setting Description Remarks
7 Response level: High

6

5
4 (default setting)

3

You cannot select these levels if tuning-less type 1 or 2
(Pn14F = n.O0O00O or n.OO10) is used.

2
]
0 Response level: Low

3. Click the Completed Button.
The adjustment results will be saved in the SERVOPACK.

& Related Parameters

B Tuning-less Rigidity Level
If you use tuning-less type 1 or 2 (Pn14F = n.OO0O00O or n.OO10), set the tuning-less level to

between 0 and 4 (Pn170 = n.O0O0O to n.O400). Do not set the tuning-less level to between
5and 7 (Pn170 = n.0O500 to n.O700).

Parameter Description When Enabled | Classification
n.000O0 Tuning-less rigidity level O (low rigidity)
n.O0100 Tuning-less rigidity level 1
n.0200 Tuning-less rigidity level 2
n.O0300 Tuning-less rigidity level 3
Pn170 |n.0400 Immediately Setup

(default setting) Tuning-less rigidity level 4

n.0500 Tuning-less rigidity level 5
n.0Oe00 Tuning-less rigidity level 6
n.O700 Tuning-less rigidity level 7 (high rigidity)

B Tuning-less Load Level

Parameter Description When Enabled | Classification
n.0O00O0 Tuning-less load level O
n.1000 . . 2
Pn170 (default setting) Tuning-less load level 1 Immediately Setup é
n.2000 Tuning-less load level 2

843 Troubleshooting Alarms

An A.521 alarm (Autotuning Alarm) will occur if a resonant sound occurs or if excessive vibra-
tion occurs during position control. If an alarm occurs, implement the following measures.
» Resonant Sound
Decrease the setting of Pn170 = n.XOOO or the setting of Pn170 = n.OXOO.
» Excessive Vibration during Position Control
Increase the setting of Pn170 = n.XODOO or decrease the setting of Pn170 = n.OXOO.



8.4 Tuning-less Function

8.4.4 Parameters Disabled by Tuning-less Function

844 Parameters Disabled by Tuning-less Function
When the tuning-less function is enabled (Pn170 = n.OOO1) (default setting), the parameters
in the following table are disabled.
Iltem Parameter Name Parameter Number
Speed Loop Gain Pn100
Second Speed Loop Gain Pn104
Speed Loop Integral Time Constant Pn101
Gain-Related Parameters Second Speed Loop Integral Time Constant Pn105
Position Loop Gain Pn102
Second Position Loop Gain Pn106
Moment of Inertia Ratio Pn103
Advanced Control-Related Friction Compensation Function Selection Pn408 = n.XOOO
Parameters Anti-Resonance Control Selection Pn160= n.O0OOX
Gain Selection-Related Parameters | Gain Switching Selection Pn139= n.O00O0OX
The tuning-less function is disabled during torque control, Easy FFT, and mechanical analysis
for a vertical axis. The gain-related parameters in the above table are enabled for torque con-
trol, Easy FFT, and mechanical analysis. Of these, Pn100, Pn103, and Pn104 are enabled for
torque control.
845 Automatically Adjusted Function Setting
You can also automatically adjust notch filters.
Normally, set Pn460 to n.d100 (Adjust automatically) (default setting). Vibration is automati-
cally detected and a notch filter is set.
Set Pn460 to n.O00O0O (Do not adjust automatically) only if you do not change the setting of
the notch filter before you execute the tuning-less function.
Parameter Meaning When Enabled | Classification
Do not adjust the second stage notch filter
n.0ooo automatically during execution of autotuning
’ without a host reference, autotuning with a
host reference, and custom tuning. ) )
Pn460 - - - Immediately Tuning
Adjust the second stage notch filter automati-
n.O100 cally during execution of autotuning without a
(default setting) | host reference, autotuning with a host refer-
ence, and custom tuning.
846 Related Parameters

The following parameters are automatically adjusted when you execute the tuning-less func-
tion.

Do not manually change the settings of these parameters after you have enabled the tuning-
less function.

Parameter Name
Pn401 First Stage First Torque Reference Filter Time Constant
Pn40C Second Stage Notch Filter Frequency
Pn40D Second Stage Notch Filter Q Value




8.5 Estimating the Moment of Inertia

8.5.1 Outline

m Estimating the Moment of Inertia

This section describes how the moment of inertia is calculated.

The moment of inertia ratio that is calculated here is used in other tuning functions. You can
also estimate the moment of inertia during autotuning without a host reference. Refer to the fol-
lowing section for the procedure.

I 8.6.4 Operating Procedure on page 8-25

8.5.1

Outline

The moment of inertia during operation is automatically calculated by the SERVOPACK for
round-trip (forward and reverse) operation. A reference from the host controller is not used.

The moment of inertia ratio (i.e., the ratio of the load moment of inertia to the motor moment of
inertia) is a basic parameter for adjusting gains. It must be set as accurately as possible.

Although the load moment of inertia can be calculated from the weight and structure of the
mechanisms, doing so is very troublesome and calculating it accurately can be very difficult
with the complex mechanical structures that are used these days. With moment of inertia esti-
mation, you can get an accurate load moment of inertia simply by operating the motor in the
actual system in forward and reverse a few times.

The motor is operated with the following specifications.

« Maximum speed: £1,000 min™" (can be changed)

« Acceleration rate: 20,000 min~'/s (can be changed)

« Travel distance: £2.5 rotations max. (can be changed)

References

Responses

SERVOPACK Travel distance
Servomotor

Note: Execute moment of inertia estimation after jogging to
a position that ensures a suitable range of motion.

8.5.2

Restrictions

The following restrictions apply to estimating the moment of inertia.

Systems for which Execution Cannot Be Performed
* When the machine system can move only in one direction
» When the range of motion is 0.5 rotations or less

(o))
£

5

=




8.5 Estimating the Moment of Inertia

8.5.3 Applicable Tools

Systems for Which Adjustments Cannot Be Made
Accurately

» When a suitable range of motion is not possible

* When the moment of inertia changes within the set operating range

» When the machine has high dynamic friction

* When the rigidity of the machine is low and vibration occurs when positioning is performed
* When the position integration function is used

» When proportional control is used

Note:If you specify calculating the moment of inertia, an error will occur if V_PPI in the servo command output
signals (SVCMD_IO) changes to specify the proportional action during moment of inertia estimation.

* When mode switching is used

Note:If you specify moment of inertia estimation, mode switching will be disabled and PI control will be used
while the moment of inertia is being calculated. Mode switching will be enabled after moment of inertia esti-
mation has been completed.

» When speed feedforward or torque feedforward is input

Preparations

Check the following settings before you execute moment of inertia estimation.
« The main circuit power supply must be ON.

» There must be no overtravel.

» The servo must be OFF.

» The control method must not be set to torque control.

« The gain selection switch must be set to manual gain selection (Pn139 = n.OO00).
» The first gains must be selected.

» The test without a motor function must be disabled (PnO0OC = n.OO0O0).

» There must be no alarms or warnings.

» There must be no hard wire base block (HWBB).

» The parameters must not be write prohibited.

» The tuning-less function must be disabled (Pn170 = n.OO0O0).

8.5.3

Applicable Tools

The following table lists the tools that you can use to estimate the moment of inertia and the
applicable tool functions.

Tool Function Operating Procedure Reference

SigmaWin+ Tuning - Tuning I3 8.5.4 Operating Procedure on page 8-16

8.54

Operating Procedure

Use the following procedure to set the moment of inertia ratio.

/\ WARNING

® Estimating the moment of inertia requires operating the motor and therefore presents haz-
ards. Observe the following precaution.
+ Confirm safety around moving parts.
This function involves automatic operation with vibration. Make sure that you can perform an
emergency stop (to turn OFF the power supply) at any time. There will be movement in both
directions within the set range of movement. Check the range of movement and the directions
and implement protective controls for safety, such as the overtravel functions.




8.5 Estimating the Moment of Inertia

8.5.4 Operating Procedure

/N\ CAUTION

® Be aware of the following points if you cancel the moment of inertia estimation while the

motor is operating.
« If you cancel operation with the Servo OFF Button, the motor will stop according to setting of the

Servo OFF stopping method (Pn001 = n.OOOX).
« If you cancel operation with the Cancel Button, the motor will decelerate to a stop and then enter

a zero-clamped state.

1. Select Tuning - Tuning from the menu bar of the Main Window of the SigmaWin+.

The Tuning Dialog Box will be displayed.
Click the Cancel Button to cancel tuning.

2. Click the Execute Button.

Tuning

A WARNING

This function executes tuning for the Servopack Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaWin+ Operation Manual before executing this function. Special care must be taken for the following.

<Safety Precautions=>
1 Before executing this function make sure that the emergency stop (pow
The response speed may change considerably during tuning
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

er off} can be activated when needed

2. Confirm the safety of the area adjoining the drive unit
Before executing this function, always confirm that the area within the maotor motion range
and direction is clear for safe operation. Provide protective devices to ensure safety in

the event of overtraveling or other unexpected movement

3. Always confirm that there is no position error before running the motor

Be sure to return to the origin and reset the position prior to normal operation

Running the motar without resetting the origin can lead to an averrun and is extremely dangerous
4 VWhen the moment of inertia (mass) identific ation function is used for a vertical axis. check the safety of the system
When the moment of inertia (mass) identification function is used for a vertical axis,
confirm that the axis level does not drop when the servo is turned off.

<Tuning Precautions>
5. Set the moment of inertia (mass) ratio first
The moment of intertia (Mass) ratio must be set to achieve correct tuning.
Be sure lo sel the ratio. The setting can be performed from the Tuning window

If vibration is generated. execute custom tuning

Cancel

3. Click the Execute Button.
= Tuning 3]
f:; f‘uﬁnr;:&imuln‘;ema {mass) ratio before T ]

Moment of inertia (mass) ratio identification
Pn103 : Moment of Inertia Ratio

Execute

‘3w

Autotuning
Reference input from host controller
@ Position reference input

‘I\—L Autotuning
" Mo reference ing ut ﬂ‘%
atiadiy 3

Advanced adjustment Finish
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8.5 Estimating the Moment of Inertia

8.5.4 Operating Procedure

4. Set the conditions as required.

5I
Conditian Reference Operation / .
Setting = Transmizzion = Measurement = Wiite Results
Please set the folowing conditions for Moment of Inertia |dentification. Setting Hel
Help || 1
(D _ESpaed Loop Setlingl <|Fieferenca Selection |
n0ESpeed Coop Gain '—I

T [0.1Hz] Edit Ii‘l 000min-1(2.50 tunz k&) Vl MI

Prl101:5peed Loop Integral Time Corstant 1

2000 [0.01ms] -|Detai|ed Setting(limitation in operationf

i i Acceleration
Id:;lulflcahon start level o | B | ‘ h +[>0000.00
% it | .
[ 5000.00 - 45836.62 ) [min-145]
() | Speed
pee
A CAUTION ———— = [1000.00
The Mament of Inertia R atia can not be identified [916-1100.00) [min-1]
comectly under the following cases:
Feh ? Moving distance

1. When the torque limit is active g

Flease see the Setting Help in detail. il -2 *|250 -
Execute the software reset function, o turn the power off (] - ! (o]

and then an after completion of execution.

< Back " MNext > I" Cancel ||

® ®

® Speed Loop Setting Area
Make the speed loop settings in this area.

If the speed loop response is too bad, it will not be possible to measure the moment of

inertia ratio accurately.

The values for the speed loop response that are required for moment of inertia estimation
are set for the default settings. It is normally not necessary to change these settings.
If the default speed loop gain is too high for the machine (i.e., if vibration occurs), lower

the setting. It is not necessary to increase the setting any farther.
@ ldentification Start Level Group

QO ©9©®

This is the setting of the moment of inertia calculation starting level.

If the load is large or the machine has low rigidity, the torque limit may be applied, caus-

ing moment of inertia estimation to fail.

If that occurs, estimation may be possible if you double the setting of the start level.

® Edit Buttons

Click the button to display a dialog box to change the settings related to the speed loop

or estimation start level.
@ Help Button

Click this button to display guidelines for setting the reference conditions. Make the fol-

lowing settings as required.

» Operate the motor to measure the load moment of inertia of the machine in comparison

with the rotor moment of inertia.

« Set the operation mode, reference pattern (maximum acceleration rate, maximum
speed, and maximum travel distance), and speed loop-related parameters.

« Correct measurement of the moment of inertia ratio may not be possible depending on
the settings. Set suitable settings using the measurement results as reference.

® Reference Selection Area

Either select the reference pattern for estimation processing from the box, or set the val-
ues in the Detailed Setting Group. Generally speaking, the larger the maximum acceler-
ation rate is, the more accurate the moment of inertia estimation will be.

Set the maximum acceleration range within the possible range of movement considering

the gear ratio, e.g., the pulley diameters or ball screw pitch.



8.5 Estimating the Moment of Inertia
8.5.4 Operating Procedure

® Confirm Button
Click this button to display the Reference Confirmation Dialog Box.

Reference confirmation

Moving distance  [1.00 [rotation]

Driving pattern

T2

Vv Speed 40000  [min-1]

T1:Acceleration Time 50 [ms]
T2:Constant-speed time: 100 [ms]

Total operation time 400 [ms]

@ Detailed Setting Area
You can change the settings by moving the bars or directly inputting the settings to cre-

ate the required reference pattern.

Next Button
Click this button to display the Reference Transmission Dialog Box.

® Cancel Button
Click this button to return to the Tuning Dialog Box.

/\ CAUTION

® The travel distance is the distance for one operation in the forward or reverse direction.
During multiple operations, the operation starting position may move in one direction or the
other. Confirm the possible operating range for each measurement or operation.

® Depending on the parameter settings and the moment of inertia of the machine, overshoot-
ing and undershooting may occur and may cause the maximum speed setting to be
exceeded temporarily. Allow sufficient leeway in the settings.

Information When Measurement Is Not Correct
Estimating the moment of inertia ratio cannot be performed correctly if the torque limit is

activated. Adjust the limits or reduce the acceleration rate in the reference selection so
that the torque limit is not activated.

5. Click the Next Button.
The Reference Transmission Dialog Box will be displayed.

(o))
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8.5 Estimating the Moment of Inertia

8.5.4 Operating Procedure

6. Click the Start Button.

A Reference Transmission AXIS#H2
Condition - Reference - Operation / - -
Setting Transmissior Measuremen Lulifia [Rotis
Transferring Reference Conditions to the Servopack | Start ” ‘: @
| e H—o0

@ Start Button
The reference conditions will be transferred to the SERVOPACK. A progress bar will show
the progress of the transfer.

@ Cancel Button
The Cancel Button is enabled only while data is being transferred to the SERVOPACK.
You cannot use it after the transfer has been completed.

® Back Button
This button returns you to the Condition Setting Dialog Box. It is disabled while data is
being transferred.

@ Next Button
This button is enabled only when the data has been transferred correctly. You cannot use
it if an error occurs or if you cancel the transfer before it is completed.
Click the Next Button to display the Operation/Measurement Dialog Box.

® Cancel Button
This button cancels processing and returns you to the Tuning Dialog Box.

Click the Next Button.
The Operation/Measurement Dialog Box will be displayed.

8. Click the Servo On Button.

% Operation/Measurement AXISH#2

Condition s+ Reference = O - -
Setting T mmtnn v Wi Ronie _Precautions_|
1Count Identification/Fwd Measurement...Preparation
Servo ON/OFF operation Run
& @
Y 33
Servo On Forward

Moment of Inertia
— Ratio orior to

‘“’”ﬁ poo ]
Crxxn v
@

Identified Moment of
nerti i

[%1

9. Click the Forward Button.

The shaft will rotate in the forward direction and the measurement will start. After the measurement
and data transfer have been completed, the Reverse Button will be displayed in color.



8.5 Estimating the Moment of Inertia
8.5.4 Operating Procedure

10. Click the Reverse Button.
Operation / = Write Resulte Precautions

Measuremen

A Operation/Measurement AXISH#?2

Reference -
Transmissior

Identification/Rev. Measurement...Prep. Complete

Condition b
Satting

1Count

Servo ON/OFF operation Run

Reverse

Moment of Inertia
Ratio orior to

==
""" -
)
@ v
® Identified Moment of
nertia Ratic
[%1

| | [Ceancel ]

The shaft will rotate in the reverse direction and the measurement will start. After the measurement
and data transfer have been completed, the Forward Button will be displayed in color.

% Operation/Measurement AXISH#2

Operstion / b yyiey Resuite Precautions

Condition ws  Reference
Measureman

Setting Transmissior
Identification/Fwd Measurement..Prep. Complete

2Count
Serve ON/OFF operation Ru
= S IS
Servo On Forward - Reversa
Moment of Inertia
__ Ratio orior to
x> o 2l
E <(xx= H ﬂ <xxxn v
Identified Moment of
nertia Rati
177 (%]

11. Repeat steps 8 to 9 until the Next Button is enabled.
Measurements are performed from 2 to 7 times and then verified. The number of measurements is

displayed in upper left corner of the dialog box. A progress bar at the bottom of the dialog box will
show the progress of the transfer each time.

12. When the measurements have been completed, click the Servo On Button to turn OFF
the servo.

13. Click the Next Button.

The Write Results Dialog Box will be displayed.
If you click the Next Button before you turn OFF the servo, the following Dialog Box will

Information” ¢ gisplayed. Click the OK Button to turn OFF the servo.

Moment of Inertia Identific x|

& It turns the Servo OFF,
const_|

Tuning
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8.5 Estimating the Moment of Inertia

8.5.4 Operating Procedure

14. Click the Writing Results Button.

B Write Results AXISH?2

Condition - Reference - Operation /  w

3 nes Write Results
Setting Transmissior Measuremen

Writes the Identified Moment of Inertia Ratio.

=3
O+— =5 [t ®
® Writing Results
. ®
[ I ] =1—©

@ ldentified Moment of Inertia Ratio Box
The moment of inertia ratio that was found with operation and measurements is dis-
played here.

@ Writing Results Button
If you click this button, Pn103 (Moment of Inertia Ratio) in the SERVOPACK is set to the
value that is displayed for the identified moment of inertia ratio.

3 Pn103: Moment of Inertia Ratio Box
The value that is set for the parameter is displayed here.
After you click the Writing Results Button, the value that was found with operation and
measurements will be displayed as the new setting.

@ Back Button
This button is disabled.

® Cancel Button
This button will return you to the Tuning Dialog Box.

15. Confirm that the Identified Moment of Inertia Ratio Box and the Pn103: Moment of
Inertia Ratio Box show the same value and then click the Finish Button.

16. Click the OK Button.
|

& The software reset function should be executed since the moment of inertia {mass) identification function was
sxecuted,

Click the: OK button ko execute the software reset Function.

After the Cancel button is clicked, an alarm will accur when the servo is burned on by external signal. Turn the power
off and then on again to clear the alarm,

17. Click the Execute Button.

© Software Reset AXISH2

The software reset function will be executed
The Servopack will stop responding for approximately 5
seconds after the fuction begins

Execute

®

If the setting of the moment of inertia ratio (Pn103) was changed, the new value will be saved and the
Tuning Dialog Box will be displayed again.

This concludes the procedure.



8.6 Autotuning without Host Reference

8.6.1 Outline

m Autotuning without Host Reference

This section describes autotuning without a host reference.

3 « Autotuning without a host reference performs adjustments based on the setting of the speed
@ loop gain (Pn100). Therefore, precise adjustments cannot be made if there is vibration when
adjustments are started. Make adjustments after lowering the speed loop gain (Pn100) until
Important vibration is eliminated.

* You cannot execute autotuning without a host reference if the tuning-less function is enabled
(Pn170 = n.OOO0O1 (default setting)). Disable the tuning-less function (Pn170 = n.OO03O0)
before you execute autotuning without a host reference.

« If you change the machine load conditions or drive system after you execute autotuning with-
out a host reference and then you execute autotuning without a host reference with moment of
inertia estimation specified, use the following parameter settings. If you execute autotuning
without a host reference for any other conditions, the machine may vibrate and may be dam-
aged.

Pn140 = n.OOOO (Do not use model following control.)
Pn160 = n.OOOO (Do not use anti-resonance control.)
Pn408 = n.0000 (Disable friction compensation, first stage notch filter, and second stage
notch filter.)
Note: If you are using the Digital Operator and the above parameters are not displayed, change
the parameter display setting to display all parameters (PnO0OB = n.O0O0O1) and then turn
the power supply OFF and ON again.

8.6.1

Outline

For autotuning without a host reference, operation is automatically performed by the SERVO-
PACK for round-trip (forward and reverse) operation to adjust for machine characteristics
during operation. A reference from the host controller is not used.

The following items are adjusted automatically.

* Moment of inertia ratio

» Gains (e.g., speed loop gain and position loop gain)

Filters (torque reference filter and notch filters)

* Friction compensation

» Anti-resonance control

« Vibration suppression (only for mode 2 or 3)

Refer to the following section for details on the parameters that are adjusted.
I 8.6.7 Related Parameters on page 8-33

The motor is operated with the following specifications.

Maximum speed Rated motor speed x %

Rated motor torque: Approx. 100%

Acceleration , ) . - .
Note: The acceleration torque depends on the setting of the influence of the moment of inertia ratio

Torque (Pn108), machine friction, and external disturbance.
Rotarv Servomotors You can set the desired travel distance. The default setting
Y is for a value equivalent to 3 motor shaft rotations.
Travel Distance Direct Drive Servomotors You can set the desired travel distance. The default setting

is for a value equivalent to 0.3 rotations.

You can set the desired travel distance in increments of

Linear Servomotors 1,000 reference units. (The default setting is for 90 mm.)

Tuning
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8.6 Autotuning without Host Reference

8.6.2 Restrictions

Rated motor speed
x 2/3
Time t
Rated motor speed
x 2/3
Motor rated torque: —
Approx. 100%
SERVOPACK Travel Distance
Servomotor Time t
Note: Execute autotuning without a host reference after jogging to Motor rated torque: e
a position that ensures a suitable range of motion. Approx. 100%

Example of Automatic Operation Pattern

/\ WARNING

® Autotuning without a host reference requires operating the motor and therefore presents
hazards. Observe the following precaution.
» Confirm safety around moving parts.
This function involves automatic operation with vibration. Make sure that you can perform an
emergency stop (to turn OFF the power supply) at any time. There will be movement in both
directions within the set range of movement. Check the range of movement and the directions
and implement protective controls for safety, such as the overtravel functions.

8.6.2

Restrictions

The following restrictions apply to autotuning without a host reference.

If you cannot use autotuning without a host reference because of these restrictions, use auto-
tuning with a host reference or custom tuning. Refer to the following sections for details.
Iz 8.7 Autotuning with a Host Reference on page 8-34

I3 8.8 Custom Tuning on page 8-42

Systems for Which Execution Cannot Be Performed
* When the machine system can move only in one direction
* When the range of motion is 0.5 rotations or less

Systems for Which Adjustments Cannot Be Made

Accurately

* When a suitable range of motion is not possible

« When the moment of inertia changes within the set operating range

* When the machine has high friction

* When the rigidity of the machine is low and vibration occurs when positioning is performed
* When the position integration function is used

* When proportional control is used

Note: If you specify calculating the moment of inertia, an error will occur if V_PPI in the servo command
output signals (SVCMD_IO) changes to specify the proportional action during moment of inertia esti-
mation.

* When mode switching is used

Note:If you specify moment of inertia estimation, mode switching will be disabled and PI control will be used
while the moment of inertia is being calculated. Mode switching will be enabled after moment of inertia esti-
mation has been completed.

» When speed feedforward or torque feedforward is input
» When the positioning completed width (Pn522) is too narrow



8.6 Autotuning without Host Reference

8.6.3 Applicable Tools

Preparations

Check the following settings before you execute autotuning without a host reference.
« The main circuit power supply must be ON.

» There must be no overtravel.

» The servo must be OFF.

« The control method must not be set to torque control.

» The gain selection switch must be set to manual gain selection (Pn139 = n.OO0O0).
 The first gains must be selected.

» The test without a motor function must be disabled (PnO0OC = n.OO0O0).

» There must be no alarms or warnings.

« There must be no hard wire base block (HWBB).

» The parameters must not be write prohibited.

» The tuning-less function must be disabled (Pn170 = n.0OO03O0), or the tuning-less function
must be enabled (Pn170 = n.OO0O0O1) and moment of inertia estimation must be specified.

« If you execute autotuning without a host reference during speed control, set the mode to 1.

« If you start autotuning without a host reference while the SERVOPACK is in speed control
for mode 2 or 3, the SERVOPACK will change to position control automatically to perform

autotuning without a host reference. The SERVOPACK will return to speed control after
autotuning has been completed.

Information

8.6.3

Applicable Tools

The following table lists the tools that you can use to perform autotuning without a host refer-
ence and the applicable tool functions.

Tool Function Operating Procedure Reference
- [T =-7-Series Digital Operator Operating
Digital Operator Fn201 Manual (Manual No. SIEP S800001 33)
SigmaWin+ Tuning - Tuning I3 8.6.4 Operating Procedure on page 8-25

8.6.4

Operating Procedure

Use the following procedure to perform autotuning without a host reference.

/\ CAUTION

® If you specify not estimating the moment of inertia, set the moment of inertia ratio (Pn103)
correctly. If the setting greatly differs from the actual moment of inertia ratio, normal control
of the machine may not be possible, and vibration may result.

® If you are using an MP3000-series Controller for phase control, set the mode selection to 1.
If 2 or 3 is selected for the mode, correct phase control may not be possible.

1. Confirm that the moment of inertia ratio (Pn103) is set correctly.

2. Select Tuning - Tuning from the menu bar of the Main Window of the SigmaWin+.
The Tuning Dialog Box will be displayed.
Click the Cancel Button to cancel tuning.

(o))
£
5
=
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8.6 Autotuning without Host Reference

8.6.4 Operating Procedure

3. Click the Execute Button.

T

& WARNING

This function executes tuning for the Servopack Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaWin+ Operation Manual before executing this function. Special care must be taken for the following.

<Safety Precautions>

1. Before execuling this function. make sure that the emerg: stop (power off) can be activated when needed
The respanse speed may change considerably during tuning
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

2. Confirm the safety of the area adjoining the drive unit
Before executing this function, always confirm that the area within the moter motion range
and direction is clear for safe operation Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement

3. Alvar onfirm that there is no position error before running the motor
Be sure to retum to the origin and reset the position prior to normal operation
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous

4. Vwhen the moment of inertia (mass) identific ation function is used for a vertical axis, check the safety of the system
When the moment of inertia (mass) identification function is used for a vertical axis.
confirm that the axis level does not drop when the servo is turned off

<Tuning Precautions>

5. Set the moment of inertia (mass) ratio first
The moment of intertia (mass) ratio must be set 1o achieve correct tuning

Be sure to set the ratio. The selting can be performed from the Tuning window

i vibration is generated, execute custom tur

Cancel

4. Click the OK Button.

Tuning %]

& WARNING

The moment of inertia (mass) ratio has never been changed from the default
setting

Set a correct moment of inertia (mass) ratio in the Moment of Inertia (Mass)
Setting window before stanting tuning.

If an incomect moment of inertia (mass) ratio is set, vibration may be generated
during tuning.

Do you want to continue tuning?

5. Select the No Reference Input Option in the Autotuning Area and then click the Auto-
tuning Button.

ing AXISHI0
Setthe momert of inertia (mass) ratio before Precautions
executing autctuning.

~Moment of inertia (mass) ratia identification

Pri103 : Mamert of Inertia Ratio

Execute

I 100 5 Edt

[~ Autatuning

Reference input from host controllzr

" Position Reference Input

Autotuning

[~ s Rfirance inpi r T ﬁd% ]—b

Advanced adjustment Finish

6. Set the conditions in the Switching the load moment of inertia (load mass) identifica-
tion Box, the Mode selection Box, the Mechanism selection Box, and the Distance
Box, and then click the Next Button.
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8.6 Autotuning without Host Reference

j*Z Autatuning - Setting Conditions AXIS#1 x|

Zet conditions:

[ Sweitching the load momert of intertia (load mass) idertification

8.6.4 Operating Procedure

» Switching the load moment of inertia (load mass)
identification Box
Specify whether to estimate the moment of inertia.

gain adjustment specialized for posttioning will be executed. In addition, the
fiolloveing automatic adjustments can be executed: Model following contral,
wtch fitter, anti-resonance control, and wibration suppression

~Mechanism selection

2 memert ar mete @ et precumes 3 0: A moment of @nert@a @s presumed. (default setting)
1: A moment of inertia is not presumed.
i Mode selection
2For positionin .
(e ponires E| + Mode selection Box

IIZ:Ba\I screw mechanism ar inear mator _vﬂ

recutes adustment suttable for relatively high-rigisity mechanism, such as a
&l scresy o linear motor. Select this type if there is no applicable mechanism,

r-Distance

The moving range from the current value is specified.

99390 - 99390,
¢ b Ii g [Rotstion]

(Setting invalicl range : =31 - 311

[reference units]

i Tuning parameters

™ Start tuning using the: detault semngs.l

| e = II Cancel

Set the mode.

Mode Selection Description

Standard gain adjustment is per-
formed. In addition to gain adjust-
ment, notch filters and anti-resonance
control are automatically adjusted.

Tuning is performed for positioning
applications. In addition to gain
adjustment, model following control,
notch filters, anti-resonance control,
and vibration suppression are auto-
matically adjusted.

Tuning is performed for positioning
applications with emphasis on elimi-
nating overshooting. In addition to
gain adjustment, notch filters, anti-
resonance control, and vibration sup-
pression are automatically adjusted.

1: Standard

2: For positioning

3: For positioning
especially to pre-
vent overshooting

» Distance Box
Set the travel distance.
Movement range: -99,990,000 to
+99,990,000 [reference units]
Minimum setting increment for travel dis-
tance: 1,000 [reference units]
Negative values are for reverse operation
and positive values are for forward opera-
tion from the current position.
Default settings:
Rotary Servomotors: Approx. 3 rotations
Direct Drive Servomotors: Approx. 0.3
rotations
Linear Servomotors: Approx 90 mm
Set the distance to the following values or
higher. To ensure tuning precision, we rec-
ommend that you use approximately the
default distance setting.
Rotary Servomotors: 0.5 rotations
Direct Drive Servomotors: 0.05 rotations
Linear Servomotors: 5 mm

L+ Mechanism selection Box

Select the type according to the machine element to
drive.

If there is noise or if the gain does not increase, better
results may be obtained by changing the rigidity type.
Select the type according to the following guidelines.

Mechanism

Selection Description

Tuning is performed for a mecha-
nism with relatively low rigidity, e.g.,
a belt.

Tuning is performed for a mecha-
nism with relatively high rigidity, e.g.,
a ball screw or Linear Servomotor.

1: Belt mechanism

2: Ball screw mech-
anism or linear

motor Use this setting if there is no other
appropriate setting.
Tuning is performed for a mecha-
3: Rigid model nism with high rigidity, e.g., a rigid

body system.

* Tuning parameters Box
Specify the parameters to use for tuning.
If you select the Start tuning using the default set-
tings Check Box, the tuning parameters will be returned
to the default settings before tuning is started.

(o))
£
5
=
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8.6 Autotuning without Host Reference

8.6.4 Operating Procedure

7. Click the Servo ON Button.

Autotuning - Aukom x|
~Servo OMIOFF operation
Servo ON
Q [ sewoorr ;
r~ Tuning
Start tuning
Made selection
[2For postioning
Mechanism selection
|2 Biall screw mechanizm or linear mator
Distance
[ EBUDU [referencs units]
Qanti-res Adj Bs  etaton]
va SUPRress
Precautions | < Back | Finish | Cancel I
8. Click the Start tuning Button.
Autotuning - Automatic setting AXTS#1 x|

Waiting for execution

Onitch fiter
Oeartires Ad
Ovin Suppress

Precautions

[~ Servo ONIOFF operation

° I Serva ON

Servo OFF

s ° 8

~Tuning

Start tuning

)

Made selection
|2 For postioning

Mechanism selection

[2:Bll screw mechanism or lnear motor

Distance:

5000 [reference units]
ps [Ration]

= Back | Finisty | Cancel




8.6 Autotuning without Host Reference

8.6.5 Troubleshooting Problems in Autotuning without a Host Reference

9. Confirm safety around moving parts and click the Yes Button.

Autotuning

A WARNING

Please check the safety near an operation part
Execute?

Yes Mo

The motor will start operating and tuning will be executed.

Vibration that occurs during tuning will be detected automatically and suitable settings will be made
for that vibration. When the settings have been completed, the indicators for the functions that were
used will light at the lower left of the dialog box.

j’Z Autotuning - Automatic setting AXISE2 |
Serva ONIOFF aperation
Waiting for execution
Servo OFF
] o I Servo ON Q
Oscillation level
~Tuning
Gain search ‘
behaviour evaluation E@
Tuning complated Wode selection
f:Standard
Mechanizm selection
h;Ba\I screvw mechanism or inear motor
Distance
Ohticteh fiter 3145000 [reference units]
OArmrres A !3‘07 [Ratation]
Precautions sack [ Fish | Cancall |

10. When tuning has been completed, click the Finish Button.
The results of tuning will be set in the parameters and you will return to the Tuning Dialog Box.

This concludes the procedure.

86,5 Troubleshooting Problems in Autotuning without a Host
Reference

The following tables give the causes of and corrections for problems that may occur in autotun-
ing without a host reference.

€ Autotuning without a Host Reference Was Not Performed o

Possible Cause Corrective Action é
Main circuit power supply is OFF. Turn ON the main circuit power supply.
An alarm or warning occurred. Remove the cause of the alarm or warning.
Overtraveling occurred. Remove the cause of overtraveling.
The second gains were selected with the gain selection. | Disable automatic gain switching.
The HWBB was activated. Release the HWBB.
The setting of the travel distance is too small. gﬁiethe travel distance again in step 6 of the proce-

« Disable the tuning-less function (Pn170 =
n.O000).

The settings for the tuning-less function are not correct. | « Enable the tuning-less function (Pn170 =
n.O001) and specify moment of inertia estima-

tion.
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8.6 Autotuning without Host Reference

8.6.5 Troubleshooting Problems in Autotuning without a Host Reference

€4 When an Error Occurs during Execution of Autotuning without a Host

Reference

Error

Possible Cause

Corrective Action

The gain adjustments
were not successfully
completed.

Machine vibration occurs or the posi-
tioning completion signal is not stable
when the Servomotor stops.

* Increase the setting of the positioning
completed width (Pn522).

» Change the mode from 2 to 3.

« If machine vibration occurs, suppress
the vibration with the anti-resonance
control function and the vibration sup-
pression function.

An error occurred during
calculation of the
moment of inertia.

Refer to the following section for troubleshooting information.
I ® When an Error Occurs during Calculation of Moment of Inertia on page 8-30

Positioning was not
completed within
approximately 10 sec-
onds after position
adjustment was com-
pleted.

The positioning completed width is too
narrow or proportional control is being
used.

* Increase the setting of the positioning
completed width (Pn522).

» Set V_PPI to 0 in the servo command
output signals (SVCMD_IO).

€4 When an Error Occurs during Calculation of Moment of Inertia

Possible Cause

Corrective Action

The SERVOPACK started calculating the moment of
inertia but the calculation was not completed.

* Increase the
* Increase the

setting of the speed loop gain (Pn100).
stroke (travel distance).

The moment of inertia fluctuated greatly and did not

converge within 10 tries.

of inertia.

Set Pn103 (Moment of Inertia Ratio) from the machine
specifications and specify not estimating the moment

Low-frequency vibration was detected.

Double the setting of moment of inertia calculation
starting level (Pn324).

The torque limit was reached.

limit.

starting level

« If you are using the torque limit, increase the torque

» Double the setting of moment of inertia calculation

(Pn324).

The speed control section changed to proportional
control during calculation of the moment of inertia,
e.g., V_PPIlin the servo command output signals

(SVCMD_IO) was set to 1.

Use PI control

when calculating the moment of inertia.

€ Adjustment Results Are Not Satisfactory for Position Control

You may be able to improve the adjustment results by changing the settings of the positioning
completed width (Pn522) and the electronic gear (Pn20E/Pn210).

If satisfactory results are still not possible, adjust the overshoot detection level (Pn561). That
may improve the adjustment results.

* Pn561 = 100% (default setting)
This will allow tuning with overshooting that is equivalent to the positioning completed width.

* Pn561 = 0%

This will allow tuning to be performed without overshooting within the positioning completed
width, but the positioning completed width may be extended.

Pn561

Overshoot Detection Level [Speed| [Position] [Torquel
Setting Range Setting Unit Default Setting When Enabled Classification
0to 100 1% 100 Immediately Setup




8.6 Autotuning without Host Reference

8.6.6 Automatically Adjusted Function Settings

8.6.6

Automatically Adjusted Function Settings

You can specify whether to automatically adjust the following functions during autotuning.

€ Automatic Notch Filters
Normally, set Pn460 to n.00100 (Adjust automatically) (default setting).

Vibration will be detected during autotuning without a host reference and a notch filter will be
adjusted.

Set Pn460 to n.O00OO (Do not adjust automatically) only if you do not change the setting of
the notch filter before you execute this function.

Parameter Function When Enabled | Classification

Do not adjust the first stage notch filter auto-
matically during execution of autotuning with-
out a host reference, autotuning with a host
reference, and custom tuning.

Adjust the first stage notch filter automatically
n.00O0OA1 during execution of autotuning without a host
(default setting) | reference, autotuning with a host reference,
and custom tuning.

Do not adjust the second stage notch filter
automatically during execution of autotuning
without a host reference, autotuning with a
host reference, and custom tuning.

Adjust the second stage notch filter automati-
n.O0100 cally during execution of autotuning without a
(default setting) | host reference, autotuning with a host refer-
ence, and custom tuning.

n.O00O0O0

Pn460 Immediately Tuning

n.000O0

€ Anti-Resonance Control Adjustment
This function reduces low vibration frequencies, for which the notch filters cannot be used.

Normally, set Pn160 to n.OO10 (Adjust automatically) (default setting).
Vibration will be detected during autotuning without a host reference and anti-resonance con-

trol will be automatically adjusted.

Parameter Function When Enabled | Classification

Do not adjust anti-resonance control automat-
ically during execution of autotuning without a
host reference, autotuning with a host refer-
ence, and custom tuning.

Adjust anti-resonance control automatically

n.0O0o00

Immediately | Tuning

Pn160

n.O00O10 during execution of autotuning without a host o)
(default setting) | reference, autotuning with a host reference, £
and custom tuning. =
€ Vibration Suppression n

You can use vibration suppression to suppress transitional vibration at a low frequency from 1
Hz to 100 Hz, which is generated mainly when the machine vibrates during positioning.

Normally, set Pn140 to n.0100 (Adjust automatically) (default setting).
Vibration will be detected during autotuning without a host reference and vibration suppression

control will be automatically set.
Set Pn140 = n.O0O0O (Do not adjust automatically) only if you do not change the settings for
vibration suppression before you execute autotuning without a host reference.

Note: Autotuning without a host reference uses model following control. Therefore, it can be executed only if the
mode is set to 2 or 3.
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8.6 Autotuning without Host Reference

8.6.6 Automatically Adjusted Function Settings

Parameter Function When Enabled | Classification

Do not adjust vibration suppression automati-
cally during execution of autotuning without a

n.oooo host reference, autotuning with a host refer-
ence, and custom tuning. , )
Pn140 - - - g' - Immediately Tuning
Adjust vibration suppression automatically
n.0100 during execution of autotuning without a host

(default setting) | reference, autotuning with a host reference,
and custom tuning.

@ Friction Compensation

Friction compensation compensates for changes in the following conditions.

« Changes in the viscous resistance of the lubricant, such as grease, on the sliding parts of the
machine

« Changes in the friction resistance resulting from variations in the machine assembly

» Changes in the friction resistance due to aging

The conditions for applying friction compensation depend on the mode selection.

Mode Selection Settings Friction Compensation
Based on the setting of Pn408 = n.XOOO
(Friction Compensation Function Selection)”

1: Standard

2: For position control

— - - Adjusted with friction compensation.
3: For position control (emphasis on overshooting)

Parameter Function When Enabled | Classification
n. 0000 . Disable friction compensation.
Pn408 |(default setting) Immediately Setup
n. 1000 Enable friction compensation.

* Refer to the following section for details.
Iz Required Parameter Settings on page 8-71

@ Feedforward

If Pn140 is set to n.0OOO (Do not use model following control and speed/torque feedforward
together (default setting)) and tuning is performed with the mode selection set to 2 or 3, feed-
forward (Pn109), the speed feedforward input (VFF), and the torque feedforward input (TFF) will
be disabled.

To use the speed feedforward input (VFF), the torque feedforward input (TFF), and model fol-
lowing control from the host controller in the system, set Pn140 to n.1000 (Use model follow-
ing control and speed/torque feedforward together).

Parameter Function When Enabled | Classification
n.0O00O0 Do not use model following control and
default setti speed/torque feedforward together.
pn14p |\default setting) | Sp que 1ee 9 Immediately Tuning
nA000 Use model following control and speed/torque

feedforward together.

Refer to the following manual for information on the torque feedforward input (TFF) and the

speed feedforward input (VFF).
(1N =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Manual No.: SIEP
S800001 31)

3 When model following control is used with the feedforward function, it is used to make optimum

@ feedforward settings in the SERVOPACK. Therefore, model following control is not normally used

together with either the speed feedforward input (VFF) or torque feedforward input (TFF) from the

Important  host controller. However, model following control can be used with the speed feedforward input

(VFF) or torque feedforward input (TFF) if required. An unsuitable feedforward input may result in
overshooting.
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8.6 Autotuning without Host Reference

8.6.7 Related Parameters

86.7 Related Parameters

The following parameters are automatically adjusted or used as reference when you execute
autotuning without a host reference.

Do not change the settings while autotuning without a host reference is being executed.

Parameter Name Automatic Changes

Pn100 Speed Loop Gain Yes

Pn101 Speed Loop Integral Time Constant Yes

Pn102 Position Loop Gain Yes

Pn103 Moment of Inertia Ratio Yes

Pn121 Friction Compensation Gain Yes

Pn123 Friction Compensation Coefficient Yes

Pn124 Friction Compensation Frequency Correction No

Pn125 Friction Compensation Gain Correction Yes

Pn401 First Stage First Torque Reference Filter Time Constant Yes

Pn408 Torque-Related Function Selections Yes

Pn409 First Stage Notch Filter Frequency Yes

Pn40A First Stage Notch Filter Q Value Yes

Pn40C Second Stage Notch Filter Frequency Yes

Pn40D Second Stage Notch Filter Q Value Yes

Pn140 Model Following Control-Related Selections Yes

Pn141 Model Following Control Gain Yes

Pn142 Model Following Control Gain Correction Yes

Pn143 Model Following Control Bias in the Forward Direction Yes

Pn144 Model Following Control Bias in the Reverse Direction Yes

Pn145 Vibration Suppression 1 Frequency A Yes

Pn146 Vibration Suppression 1 Frequency B Yes

Pn147 Model Following Control Speed Feedforward Compensation Yes

Pn160 Anti-Resonance Control-Related Selections Yes

Pn161 Anti-Resonance Frequency Yes

Pn163 Anti-Resonance Damping Gain Yes

Pn531 Program Jogging Travel Distance No

Pn533 Program Jogging Movement Speed for Rotary Servomotor No

Pn585 Program Jogging Movement Speed for Linear Servomotor No

Pn534 Program Jogging Acceleration/Deceleration Time No g
Pn535 Program Jogging Waiting Time No =)
Pn536 Program Jogging Number of Movements No

Yes: The parameter is automatically set. ﬂ

No: The parameter is not automatically set, but the setting is read during execution.
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8.7 Autotuning with a Host Reference
8.7.1 Outline

Autotuning with a Host Reference

This section describes autotuning with a host reference.

N}

Autotuning with a host reference makes adjustments based on the set speed loop gain (Pn100).
Therefore, precise adjustments cannot be made if there is vibration when adjustments are

Important started. Make adjustments after lowering the speed loop gain (Pn100) until vibration is eliminated.

8.71  Outline

Autotuning with a host reference automatically makes optimum adjustments for operation refer-
ences from the host controller.

The following items are adjusted automatically.

» Gains (e.g., speed loop gain and position loop gain)

« Filters (torque reference filter and notch filters)

* Friction compensation

 Anti-resonance control

« Vibration suppression

Refer to the following section for details on the parameters that are adjusted.
I 8.7.7 Related Parameters on page 8-41

Movement
speed
—) Operation
| references References
@
Host controller Responses

Travel Distance
SERVOPACK Servomotor

/N\ CAUTION

® Because autotuning with a host reference adjusts the SERVOPACK during automatic opera-
tion, vibration or overshooting may occur. To ensure safety, make sure that you can perform
an emergency stop at any time.
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8.7 Autotuning with a Host Reference

8.7.2 Restrictions

8.7.2 Restrictions

Systems for Which Adjustments Cannot Be Made
Accurately

Adjustments will not be made correctly for autotuning with a host reference in the following

cases. Use custom tuning.

» When the travel distance for the reference from the host controller is equal to or lower than
the setting of the positioning completed width (Pn522)

» Rotary Servomotors: When the movement speed for the reference from the host controller is
equal to or lower than the setting of the rotation detection level (Pn502)

« Linear Servomotors: When the movement speed for the reference from the host controller is
equal to or lower than the setting of the zero speed level (Pn581)

« When the time required to stop is 10 ms or less

* When the rigidity of the machine is low and vibration occurs when positioning is performed

* When the position integration function is used

» When proportional control is used

* When mode switching is used

« When the positioning completed width (Pn522) is too narrow

Refer to the following sections for details on custom tuning.
I 8.8 Custom Tuning on page 8-42

Preparations

Check the following settings before you execute autotuning with a host reference.
» The servo must be in ready status.

There must be no overtravel.

The servo must be OFF.

Position control must be selected if power is supplied to the motor (i.e., when the servo is ON).

The gain selection switch must be set to manual gain selection (Pn139 = n.OO0O0).

The first gains must be selected.

The test without a motor function must be disabled (PnO0C = n.OO030).

There must be no warnings.

The tuning-less function must be disabled (Pn170 = n.OOOO0).

The parameters must not be write prohibited.

873 Applicable Tools

The following table lists the tools that you can use to perform autotuning with a host reference 2
and the applicable tool functions. é,
Tool Function Operating Procedure Reference
L (10 =-7-Series Digital Operator Operating Man-
Digital Operator Fn202 ual (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning - Tuning IZ 8.7.4 Operating Procedure on page 8-36
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8.7.4 Operating Procedure

874 Operating Procedure

Use the following procedure to perform autotuning with a host reference.

/\ CAUTION

® [f you are using an MP3000-Series Controller for phase control, set the mode selection to 1.
If 2 or 3 is selected for the mode, correct phase control may not be possible.

1. Confirm that the moment of inertia ratio (Pn103) is set correctly.

2. Select Tuning - Tuning from the menu bar of the Main Window of the SigmaWin+.
The Tuning Dialog Box will be displayed.
Click the Cancel Button to cancel tuning.

3. Click the Execute Button.
| )

A WARNING

This function executes tuning for the Servopack Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaWin+ Operation Manual before executing this function. Special care must be taken for the following

<Safety Precautions>

1 Before executing this function, make sure that the emergency stop (power off) can be activated when needed
The respanse speed may change considerably during tuning
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

2 Confiem the safety of the area ad| the drive unit
Before executing this function onfirm that the area within the motor motion range
and direction is clear for safe operation. Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement

3. Always confirm that there is no position error before running the motor
Be sure to return 1o the arigin and reset the position prior to normal operation
Running the motor without reseting the origin can l2ad to an overrun and is extremely dangerous

4. \When the moment of inertia (mass) identification function is used for a vertical axis, check the safety of the system
When the moment of inertia (mass) identific ation function is used for a vertical axis
confirm that the axis level does not drop when the servo is turned off

<Tuning Precautions>
5 Set the moment of inertia (mass} ratio first
The moment of intertia (mass; must be set 1o achieve correct tuning
Be sure to set the ratio. The setting can be performed from the Tuning window.

If vibration is generated, execute custom tuning

| [ Execute | Cancel

4. Click the OK Button.

Tuning X

& WARNING

The moment of inertia (mass) ratio has never been changed from the default
setting

Set a correct moment of inertia (mass) ratio in the Moment of Inertia (Mass)
Setting window before starting tuning

If an incomect moment of inertia (mass) ratio is set, vibration may be generated
during tuning.

Do you want to continue tuning?

Calr\_cel [

5. Select the Position reference input Option in the Autotuning Area and then click the
Autotuning Button.
esféclxnr;oa':l%?::iugema {mass) ratio before Precautions

Moment of inertia (mass) ratio identification
Pn103 : Moment of Inertia Ratio

Execute

Edit

Autotuning
Reference input from host controller
Pasition reference input

[T
Autotuning
€ No reference input ﬁ‘%
3 - 3 =

Advanced adjustment Finish
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8.7.4 Operating Procedure

6. Set the conditions in the Mode selection Box and the Mechanism selection Box, and

then click the Next Button.

If you select the Start tuning using the default settings Check Box in the Tuning parameters Area,
the tuning parameters will be returned to the default settings before tuning is started.

1’2 Autotuning - Setting Conditions AXIS#1 x|

Set conditions:

[~ Moce selection

IIZ:FDr positioning j |

E gain adjustment specialized for postioning will be executed. In

dcftion, the following autometic adjustments can be executed:
oclel followving control, notch fiter, anti-resonance control, and
iretion suppression.

i~ Mechanism selection

IIZ:BaII screw mechanism or inesr mator j | —

Executes adjustment suitable for reltively high-rigidity mechanism,
uch &3 & ball sorev or lingsr motor. Select this type if there is no
applicable mechanizm

~ Tuning parameters

[ Start tuning using the defautt ssttings. |

oo ]| o |

* Tuning parameters Box
Specify the parameters to use for tuning.
If you select the Start tuning using the
default settings Check Box, the tuning
parameters will be returned to the default
settings before tuning is started.

« Mode selection Box
Set the mode.

Mode Selection Description

Standard gain adjustment is per-
formed. In addition to gain adjust-
1: Standard ment, notch filters and anti-
resonance control are automatically
adjusted.

Tuning is performed for positioning
applications. In addition to gain
adjustment, model following control,
notch filters, anti-resonance control,
and vibration suppression are auto-
matically adjusted.

Tuning is performed for positioning
applications with emphasis on elimi-
nating overshooting. In addition to
gain adjustment, notch filters, anti-
resonance control, and vibration sup-
pression are automatically adjusted.

2: For positioning

3: For positioning
especially to pre-
vent overshooting

« Mechanism selection Box
Select the type according to the machine element to
drive.
If there is noise or if the gain does not increase, better
results may be obtained by changing the rigidity type.
Select the type according to the following guidelines.

Mechanism

Selection Description

Tuning is performed for a mecha-
1: Belt mechanism nism with relatively low rigidity, e.g.,

a belt.

Tuning is performed for a mecha-
2: Ball screw nism with relatively high rigidity, e.g.,
mechanism or linear | a ball screw or Linear Servomotor.
motor Use this setting if there is no other

appropriate setting.

Tuning is performed for a mecha-
3: Rigid model nism with high rigidity, e.g., a rigid
body system.

Tuning
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8.7 Autotuning with a Host Reference

8.7.4 Operating Procedure

7. Click the Yes Button.

Autotuning X

A CAUTION

Tuning will be executed after resetting the tuning
parameters to their default values.

When tuning starts, the current tuning results will be
lost

Do you want to execute tuning?

8. Input the correct moment of inertia ratio and click the Next Button.

i= Autotuning — Moment of Inertia Ratio Setting [

A CAUTION

If Moment of Inertia Ratio is not correctly set, vibration may be
generated

Is Moment of Inertia Ratio correctly set?

Pn103 - Moment of Inertia Ratio (0 - 20000)

100 %]

< Back ' Mext > l Cancel ‘

9. Turn ON the servo, enter a reference from the host controller, and then click the Start
tuning Button.

jZ Autotuning - Automatic setting AXIS#1 x|

— Tuning

Waiting for execution
Turn the servo on, input the reference from the host

controller, and then click the Start button

Start tuning

3 o}

Mode zelection

[2For postioning

ONcrtch fiiter hiechanism selection
OA”ﬁ-rES Ad P:Elall soreyy mechanism or linear motar
OVib Suppress

Precautions = Back | Firish Cancel |
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8.7 Autotuning with a Host Reference

8.7.4 Operating Procedure

10. Confirm safety around moving parts and click the Yes Button.

A WARNING

Please check the safety near an operation part

Execute?

The motor will start operating and tuning will be executed.
Vibration that occurs during tuning will be detected automatically and suitable settings will be made

for that vibration. When the settings have been completed, the indicators for the functions that were
used will light at the lower left of the dialog box.

j’Z Autotuning — Automatic setting AXIS#2 x|
~ Tuning
Waiting for execution
Executing tuning (Input the reference.)
L
Oscillation level -
measurement i
: Cancel
» 4%
Gain search ST
bahaviour evaluation
Mode selection
h:Standlard
8Notch fiter Mechanism selection
Arti-res Ad) [2:Ball screwy mechanism or linear motor
Precaltions = Back | Finfst | Cance! |

11.When tuning has been completed, click the Finish Button.
The results of tuning will be set in the parameters and you will return to the Tuning Dialog Box.

This concludes the procedure.

Tuning
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8.7 Autotuning with a Host Reference

8.7.5 Troubleshooting Problems in Autotuning with a Host Reference

875 Troubleshooting Problems in Autotuning with a Host
Reference
The following tables give the causes of and corrections for problems that may occur in autotun-
ing with a host reference.
€ Autotuning with a Host Reference Was Not Performed
Possible Cause Corrective Action
Main circuit power supply is OFF. Turn ON the main circuit power supply.
An alarm or warning occurred. Remove the cause of the alarm or warning.
Overtraveling occurred. Remove the cause of overtraveling.
The second gains were selected with the gain selection. | Disable automatic gain switching.
The HWBB was activated. Release the HWBB.
€ Troubleshooting Errors
Error Possible Cause Corrective Action
Machine vibration . Igorggzse the setting of the positioning completed width
The gain adjustments | occurs or positioning (Pn522).
were not successfully | completion is not stable » Change the mode from 2 to 3.
leted when the Servomotor « If machine vibration occurs, suppress the vibration with
completed. stops the anti-resonance control function and the vibration
PS. suppression function.
Positioning was not
completed within The positioning com- * Increase the setting of the positioning completed width
approximately 10 pleted width is too nar- (Pn522).
seconds after posi- row or proportional » Set V_PPI to 0 in the servo command output signals
tion adjustment was | control is being used. (SVCMD_IO).
completed.
€ Adjustment Results Are Not Satisfactory for Position Control
You may be able to improve the adjustment results by changing the settings of the positioning
completed width (Pn522) and the electronic gear (Pn20E/Pn210).
If satisfactory results are still not possible, adjust the overshoot detection level (Pn561). That
may improve the adjustment results.
* Pn561 = 100% (default setting)
This will allow tuning with overshooting that is equivalent to the positioning completed width.
« Pn561 = 0%
This will allow tuning to be performed without overshooting within the positioning completed
width, but the positioning completed width may be extended.
Overshoot Detection Level [Speed] [Position] [Torque]
Pn561 Setting Range Setting Unit Default Setting When Enabled Classification
Oto 100 1% 100 Immediately Setup
876 Automatically Adjusted Function Settings

These function settings are the same as for autotuning without a host reference. Refer to the

following section.
I5 8.6.6 Automatically Adjusted Function Settings on page 8-31



8.7 Autotuning with a Host Reference

8.7.7 Related Parameters

8.7.7

Related Parameters

The following parameters are automatically adjusted or used as reference when you execute
autotuning with a host reference.

Do not change the settings while autotuning with a host reference is being executed.

Parameter Name Automatic Changes
Pn100 Speed Loop Gain Yes
Pn101 Speed Loop Integral Time Constant Yes
Pn102 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio No
Pni121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pn125 Friction Compensation Gain Correction Yes
Pn401 First Stage First Torque Reference Filter Time Constant Yes
Pn408 Torque-Related Function Selections Yes
Pn409 First Stage Notch Filter Frequency Yes
Pn40A First Stage Notch Filter Q Value Yes
Pn40C Second Stage Notch Filter Frequency Yes
Pn40D Second Stage Notch Filter Q Value Yes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Correction Yes
Pn143 Model Following Control Bias in the Forward Direction Yes
Pn144 Model Following Control Bias in the Reverse Direction Yes
Pn145 Vibration Suppression 1 Frequency A Yes
Pn146 Vibration Suppression 1 Frequency B Yes
Pni147 Model Following Control Speed Feedforward Compensation Yes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes

Yes: The parameter is automatically set.
No: The parameter is not automatically set, but the setting is read during execution.

Tuning
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8.8 Custom Tuning
8.8.1 Outline

Custom Tuning

This section describes custom tuning.

881 Outline

You can use custom tuning to manually adjust the servo during operation using a speed or
position reference input from the host controller. You can use it to fine-tune adjustments that
were made with autotuning.

The following items are adjusted automatically.

« Gains (e.g., speed loop gain and position loop gain)

» Filters (torque reference filter and notch filters)

* Friction compensation

» Anti-resonance control

Refer to the following section for details on the parameters that are adjusted.
IZ 8.8.7 Related Parameters on page 8-50

There are two adjustment methods that you can use for custom tuning.

B Tuning Mode 0 (Setting Servo Gains Giving Priority to Stability) or 1 (Setting Servo
Gains Giving Priority to Good Response)
These modes allow you to set stable control conditions for multiple servo gains by manipu-
lating only one tuning level. Automatic setting of notch filters and anti-resonance control is
provided if vibration is detected. Manual anti-resonance control adjustment is also possible
during custom tuning.

B Tuning Mode 2 (Setting Servo Gains Giving Priority to Position Control Applications)
or 3 (Setting Servo Gains Giving Priority to Preventing Overshooting in Position Con-
trol Applications)

Two tuning levels are manipulated to reduce positioning time even further and set multiple
servo gains.

Model following control is used to reduce the positioning time. If vibration is detected, notch
filters and anti-resonance control are automatically adjusted, and friction compensation is
automatically set. Manual anti-resonance control adjustment and vibration suppression are
also possible during custom tuning.

/\ CAUTION

® Vibration or overshooting may occur during custom tuning. To ensure safety, make sure that
you can perform an emergency stop at any time.

882 Preparations

Check the following settings before you execute custom tuning.
« The test without a motor function must be disabled (PnOOC = n.OOOO0).
« The tuning-less function must be disabled (Pn170 = n.O0O0O0).
« If speed control is used, tuning mode O or 1 must be set.
» The parameters must not be write prohibited.
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8.8 Custom Tuning

8.8.3 Applicable Tools

8.8.3

Applicable Tools

The following table lists the tools that you can use to perform custom tuning and the applicable
tool functions.

Tool Function Operating Procedure Reference
- [J0 =-7-Series Digital Operator Operating
Digital Operator Fn203 Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning — Tuning I3 8.8.4 Operating Procedure on page 8-43

8.84

Operating Procedure

Use the following procedure to perform custom tuning.

/A\ WARNING

® Before you execute custom tuning, check the information provided in the SigmaWin+ oper-

ating manual.

Observe the following precautions.

* Make sure that you can perform an emergency stop at any time.
When custom tuning is started, several parameters will be overwritten with the recommended
settings, which may greatly affect the response before and after execution. Make sure that you
can perform an emergency stop at any time.

« Set the moment of inertia correctly before you execute custom tuning.
If the setting greatly differs from the actual moment of inertia, vibration may occur.

« If you change the feedforward level, the new setting will not be used immediately. It will be used

after positioning is completed.

/\ CAUTION

® |f you are using an MP3000-series Controller for phase control, set the tuning mode to 0 or
1. If 2 or 3 is selected for the tuning mode, correct phase control may not be possible.

1. Confirm that the moment of inertia ratio (Pn103) is set correctly.

2. Select Tuning - Tuning from the menu bar of the Main Window of the SigmaWin+.
Click the Cancel Button to cancel tuning.

Tuning
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8.8 Custom Tuning

8.8.4 Operating Procedure

3. Click the Execute Button.

Tuning X

A WARNING

This function executes tuning for the Servopack Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaWin+ Operation Manual before executing this function. Special care must be taken for the following

<Safety Precautions>

Before executing this function. make sure that th ergenc
The response speed may change considerably during tuning
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

1. B

(power off) can be activated when needed

2. Confirm the safety of the area adjoining the drive unit
Before executing this function, always confirm that the area within the motor motion range
and direction is clear for safe operation. Provide protective devices to ensure safety in
the event of overtraveling or other movement

3. Always confirm that there is no position error before running the motor
Be sure to return to the origin and reset the position prior to normal operation
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous

4. When the moment of inertia (mass) identification functi ed for a vertical axis. check the safety of the sys
When the moment of inertia (mass) identification function is used for a vertical axis.
confirm that the axis level does not drop when the servo is turned off

<Tuning Precautions>
5 Set the moment of inertia (mass} ratio first
The moment of intertia (mass) ratio must be set to achieve correct tuning
Be sure to setthe ratio. The Setting can be performed from the Tuning window.

8. If vibration is generated, execute custom tuning

E: t Cancel

Information.  YWhen the following dialog box is displayed, click the OK Button and then confirm that the
correct moment of inertia ratio is set in Pn103 (Moment of Inertia Ratio).

Tuning )

A WARNING

The moment of inertia (mass) ratio has never been changed from the default
seiting

Set a correct moment of inertia (mass) ratio in the Moment of Inertia (Mass)
Setling window before starting tuning

If an incorrect moment of inertia (mass) ratio is set, vibration may be generated
during tuning

Do you want to continue tuning?

o] Cancel |

4. Click the Advanced adjustment Button.

X

Set the moment o_l inertia (mass) ratio before B |
executing autotuning
Moment of inertia (mass) ratio identific ation
Pn103 : Moment of Inertia Ratio

Execute

100 9% Edit
+

Autotuning
Reference input from host controller
(& Position reference input

€ No reference input
T ice Ing

Advanced adjustment

5. Click the Custom tuning Button.

Click the button of the function to be executed

Manually adjust gain and vibration. _ Customn tuning

Suppress vibration by decreasing gain when stopped [>
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8.8 Custom Tuning

8.8.4 Operating Procedure

6. Set the Tuning mode Box and Mechanism selection Box, and then click the Next But-
ton.

Tuning mode Box

i 'Custom Tuning — Mode selection AXIS#2

Tuning made
|0:Set servo gains with priority given fo stability. - =
0:Set servo gains with priority given to stability. A

QOvershoot will rarely occur since prionty is given to stability. In addition to
gain adjustments, the notch filter and anti-resonance control (except for
torque {force) control) can be adjusted

1:Set servo gains with priority given to response.

‘Overshoot may occur since priority is given to responsiveness. In
addition to gain adjustments, the notch filter and anti-resonance control
(except for torque (force) control) can be adjusted

Mechanism selection

I |2 Ball screw mechanism or linear motor - I —

Executes adjustment suitable for relatively high-rigidity mechanism, such A
as a ball screw or linear motor. Select this type if there is no applicable

IS (O

| Next > | Cancel

Mode Selection

Description

0: Set servo gains
with priority given
to stability.

This setting gives priority to stability
and preventing overshooting. In addi-
tion to gain adjustment, notch filters
and anti-resonance control (except
during torque control) are automatically
adjusted.

1: Set servo gains
with priority given
to response.

Overshooting may occur because pri-
ority is given to response. In addition to
gain adjustment, notch filters and anti-
resonance control (except during
torque control) are automatically
adjusted.

2: Set servo gains
for positioning
application.

Tuning is performed for positioning
applications. In addition to gain adjust-
ment, notch filters, anti-resonance
control, and vibration suppression are
adjusted.

3: Set servo gains
especially to pre-
vent overshooting
during positioning
application.

Tuning is performed for positioning
applications with emphasis on elimi-
nating overshooting. In addition to gain
adjustment, notch filters, anti-reso-
nance control, and vibration suppres-
sion are adjusted.

» Mechanism Selection Box

Select the type according to the machine element to drive.
If there is noise or if the gain does not increase, better results may be obtained by changing the rigidity
type. Select the type according to the following guidelines.

Mechanism Selection

Description

1: Belt mechanism

Tuning is performed for a mechanism with relatively low rigidity, e.g., a belt.

2: Ball screw mechanism or
Linear motor

Tuning is performed for a mechanism with relatively high rigidity, e.g., a ball screw or
Linear Servomotor. Use this setting if there is no other appropriate setting.

3: Rigid body system

Tuning is performed for a mechanism with high rigidity, e.g., a rigid body system.

Information

Next Button.

A CAUTION

When Moment of Inertia Ratio is not correctly set, vibration may be
generated

Is Moment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)

]9 ea]

= Back | Mext = | Cancel

i Custom Tuning — Moment of Inertia Ratio S... X

The tuning modes that you can select depend on the SERVOPACK setting.

7. If the moment of inertia ratio is not set correctly, correct the setting and then click the

Tuning
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8.8 Custom Tuning

8.8.4 Operating Procedure

8. Turn ON the servo, enter a reference from the host controller, and then click the Start

tuning Button.
Tuning Mode 0 or 1

1 'Custom Tuning - Adust AXISE2

Tuning mode [n : Set servo gains with priority given to stability.

=81 x|

Mechanism selection |2 Ball screw mechanism o inear motor

Friction compensation  Disable

| Gain status i gain

~Tuning level

Setting the tuning level

[ D
o xivl

wibration or abnomal 1 -2000)

Set the tuning level and start the tuning.
L Tuning level Al A
uning level adjustment} iy
WalalN]a settring

noise.

~ Auto-setting
Notch fiter . Vi Detect
1 step b lnactive -%
2etep o frectve

Antires Ctrl Ad |

Artires ddj [ lnactive  Cancel Anti-res Ctrl Adj
Precautions <Back | 'raAutmurung| Completed. | Cancel |

Tuning Mode 2 to 3

J”Custom Tuning - Adust AXIS#1

Zl=lxl
Tuning moste 2: Set servo gains for posttianing application

Mechenism selection 2 Ball sorew mechanism or finear mofor

Friction compensation Enakle

Gein status [t gain

~Turing level

Set the funing level and start the tuning.

FF lewel adjustment | | FoRd forward level (FF) Al &
InInInin Starttuning
Increase until L U l '

overshaoting osouts

IJ

x>
1 - 2000)
+ Feedback level (FE) A aj
[T ]
B levat sejustmant L ™
x|
Inere 332 unti (1 - 20000

overshaoting disappears.

-~ Auto-setting

Notch fiter
i Detect
&Fesponse level OKE Cancel =‘
. 2step [0 insctve

Wes
Artires Qi A
AntiresAd L nactve  Cancel Anti-res Cirl Adi

m’ﬁ

Finish

Vi

Frequency! —- inactive  Carcel Vib Sugpress
m‘ Back |TuAu|utmng| Cumpleladl Cancel |

9. Use the A and ¥ Buttons to change the tuning level.

Click the Back Button during tuning to restore the setting to its original value. The tuning level will
return to the value from before when custom tuning was started.

Tuning Mode 0 or 1

Increase the tuning level until overshooting

i 'Gustom Tuning - Adust AXISE2 _|8] x|
Tuning mode IU: Set servo gains with priorfty given to stubimv‘

Mechanism selection |2 Ball screw mechanism of Inear motor

Friction compensation  Disable

Gain stetus t gain
~Tuning level
Set the tuning level
aahibioh A —
Tuning level adjustment|
Setting the tuning lewel ‘ @
1o high can cause
wibratian of abnormal ) ———
noise. fl
- Auto-setting

Noich fiter  Vibration nol defected

1 step Lo nactive ‘ _% Wik Detect

2step ‘[---- .lnamwa

Arti-res Cirl Adj Mbraﬂor\ not detected

Anfires Ad  Fes  nactive  Cancel Atires Cirl Adj
Precautions Back | To Auimurungl Completed. | Cancel |

Tuning Mode 2 to 3

Increase the feedforward level until overshoot-
ing occurs and then increase the feedback
level until overshooting is eliminated. Repeat
these changes to make the adjustment.

i Custom Tuning - Adust AXIS#1

1=
Turing mocke |2+ Set serva gains for positioning application
Mechanism selection |2 Ball serew mechanism or linsar motor
Friction campensation Frable
[t gain
(~ Tuning level

Set the tuning level,
FF level adjustment Feed forward level (FF,

o3
ot
5
a
o8
&

Biack
Inerease until
vershooting ocours.

Feeduack level (FB)

FB level adjustment

I‘-

Inorease until
avershooting disappears

T - 2000

— At

lioration not detected
Match fiter S
Response level OKY Cancel
2 step E= inactive

Ariti-res Chrl Addj Nibrsmon not detecte
Arti-res Ad F---- inactive  Concel Arti-res Ctrl Adj
Finish

“’ﬁ

H

L

Yas

Wik Suppressian
Frequenoy1 k-  inactve Cancel Vib Suppress |
Precautions Blsck | TuAmmmngl Compieted | Cancel |

Information 1 he new feedforward level will not be
used until the positioning completed
signal is output.

10. You can set the functions to suppress vibration (notch filters, automatic anti-resonance

setting, vibration suppression, and autotuning with a host reference) as required.

Refer to the following section for details.

I Vibration Suppression Functions on page 8-47



8.8 Custom Tuning

8.8.4 Operating Procedure

11.When tuning has been completed, click the Completed Button.
The values that were changed will be saved in the SERVOPACK and you will return to the Tuning Dia-

log Box.
i Custom Tuning — Adust AXISH#Z2
Tuning mode 0 Set servo gains with priority given to stability.
Mechanism selection | 2 - Ball screw mechanism or linear motor

Friction compensation  Disable

Gain status 1 gain
Tuning level
Set the tuning level
Tuning level A a
Ti level adjustment —— —
uning level adjustment RIS o
[ )
Setting the tuning level @
too high can cause vl ¥
vibration or abnormal {1 - 2000) —

nnise

+

Auto-setting
Motch filter \Vibration not detected

Vib Detect
1 step reers. nactive % Eﬁ
2step Inactive
Anti-res Ctrl Adj Vibration not detected

Anti-res Adj  feene inactive Anti-res Ctrl Adj
To Autotuning | Completed Cancel

Precautions |

This concludes the procedure.

Vibration Suppression Functions

€ Notch Filters and Automatic Anti-resonance Setting

If the vibration frequency that occurs when you increase the servo gains is at 1,000 Hz or

higher, notch filters are effective to suppress vibration. If the vibration is between 100 Hz and
1,000 Hz, anti-resonance control is effective.

€ Automatic Setting
To set vibration suppression automatically, use the parameters to enable notch filters and auto-
matic anti-resonance control setting.

The notch filter frequency (stage 1 or 2) or anti-resonance control frequency that is effective for
the vibration that was detected during tuning will be automatically set.

i’ Custom Tuning - Adust AXIS#1 =1
Tuning moce |2 Set servo gains for positioning application
Mechanizm selection |2: Ball screwe mechanism or lingar motar
Ftiction compensstion Piﬂablﬁ
Gain stetus |1 gain
¥ —Tuning level
Set the tuning level.
FF level adjustment Feed forveard level (FF)
Back
Increase until g)
overshooling ocours. =
1 - 2000) S — c
- s 5
'_
+ Feedback level (FB) il a

FB level adjustment

x|
Inerease until (1 - 2000)
svershooting dizappears
i ~Auto-setting
i f\_/ibremon naot detected
Match fitter ib Detect
Ve Q
“ T&ED Cancell ﬂ
F it
Mo 2 step inactive
Yes
Arti-res Cirl A f\_/ibremon not detected
I Arti-res Ad) t--.- inacﬂvel cance| I Arti-res Crl Adj

Freguency 1 F---- Fnad\ve Cance! | “ib Suppress ||
ml Back |T°AU‘WHB| Completes! | Cancel |

Finish
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8.8 Custom Tuning

8.8.5 Automatically Adjusted Function Settings

+ Auto-setting Cancel Buttons
The automatically set notch filter frequencies or the anti-resonance control frequencies
may not always suppress vibration. Click the Cancel Button to reset the notch filter fre-
quencies or the anti-resonance control frequencies to the values from just before these
frequencies were set automatically.
When they are reset, vibration detection will start again.

* Vib Detect Button
While the notch filter or anti-resonance control adjustment automatic setting function is
enabled, you can click the Vib Detect Button to manually detect vibration. When you
click the Vib Detect Button, the SERVOPACK will detect vibration at that time, and set
the notch filter frequency (stage 1 or 2) or anti-resonance control frequency that is
effective for the detected vibration. You can also perform manual vibration detection
even when the SERVOPACK does not detect vibration.

 Anti-res Ctrl Adj Button
You can use the Anti-res Ctrl Adj Button to execute the anti-resonance control func-
tion if fine-tuning is required. Refer to the following section.
Iz 8.9 Anti-Resonance Control Adjustment on page 8-51

* Vib Suppress Button
Click the Vib Suppress Button to suppress low and transient vibration (oscillation) of
approximately 1 Hz to 100 Hz that occurs during positioning. Refer to the following
section.
Iz 8.10 Vibration Suppression on page 8-56

€ Autotuning with a Host Reference

You can perform autotuning with a host reference. Refer to the following section for details.
I 8.7 Autotuning with a Host Reference on page 8-34

885 Automatically Adjusted Function Settings

You cannot use vibration suppression functions at the same time. Other automatic function set-
tings are the same as for autotuning without a host reference. Refer to the following section.
I 8.6.6 Automatically Adjusted Function Settings on page 8-31



8.8 Custom Tuning

8.8.6 Tuning Example for Tuning Mode 2 or 3

8.8.6

Tuning Example for Tuning Mode 2 or 3

Step

Measurement Display Examples

Operation

Position
deviation

\ Reference
speed

HANR

| I —— —|
Positioning i I | |
completion signal }+—»"——~—L

The positioning time is measured after the moment of inertia
ratio (Pn103) is set correctly.

Tuning is completed if the specifications are met.

The tuning results are saved in the SERVOPACK.

The positioning time will be reduced if the feedforward level is
increased.

Tuning is completed if the specifications are met. The tuning
results are saved in the SERVOPACK.

If overshooting occurs before the specifications are met, pro-
ceed to step 3.

Overshooting will be reduced if the feedback level is
increased.
If the overshooting is eliminated, proceed to step 4.

The graph shows overshooting that occurred when the feed-
forward level was increased even more after step 3. In this
state, overshooting occurs, but the positioning settling time
is shorter. Tuning is completed if the specifications are met.
The tuning results are saved in the SERVOPACK. If over-
shooting occurs before the specifications are met, repeat
steps 3 and 4.

If vibration occurs before the overshooting is eliminated, the
vibration is suppressed with the notch filters and anti-reso-
nance control.

The tuning results are saved in the SERVOPACK.

Tuning
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8.8 Custom Tuning

8.8.7 Related Parameters

88.7 Related Parameters

The following parameters are automatically adjusted or used as reference when you execute
custom tuning.

Do not change the settings while custom tuning is being executed.

Parameter Name Automatic Changes
Pn100 Speed Loop Gain Yes
Pn101 Speed Loop Integral Time Constant Yes
Pn102 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio No
Pn121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pni125 Friction Compensation Gain Correction Yes
Pn401 First Stage First Torque Reference Filter Time Constant Yes
Pn408 Torque-Related Function Selections Yes
Pn409 First Stage Notch Filter Frequency Yes
Pn40A First Stage Notch Filter Q Value Yes
Pn40C Second Stage Notch Filter Frequency Yes
Pn40D Second Stage Notch Filter Q Value Yes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Correction Yes
Pn143 Model Following Control Bias in the Forward Direction Yes
Pn144 Model Following Control Bias in the Reverse Direction Yes
Pn145 Vibration Suppression 1 Frequency A No
Pn146 Vibration Suppression 1 Frequency B No
Pn147 Model Following Control Speed Feedforward Compensation Yes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes

Yes: The parameter is automatically set.
No: The parameter is not automatically set, but the setting is read during execution.
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8.9 Anti-Resonance Control Adjustment

8.9.1 Outline

m Anti-Resonance Control Adjustment

This section describes anti-resonance control.

8.9.1

Outline

Anti-resonance control increases the effectiveness of vibration suppression after custom tun-
ing.

Anti-resonance control is effective for suppression of continuous vibration frequencies from 100
to 1,000 Hz that occur when the control gain is increased. Vibration can be eliminated by set-
ting vibration frequencies through automatic detection or by manually setting them to adjust
the damping gain. Input an operation reference and execute this anti-resonance control adjust-
ment when there is vibration.

Anti-resonance control is automatically set by autotuning without a host reference or autotun-
ing with a host reference. Use anti-resonance control adjustment only if fine-tuning is required
or readjustment is required as a result of a failure to detect vibration.

Perform custom tuning if required to increase the response after performing anti-resonance
control adjustment. If the control gain is increased, e.g., when custom tuning is performed,
vibration may occur again. If that occurs, perform anti-resonance control adjustment again to

fine-tune the parameters.
/\ CAUTION

® Related parameters will be set automatically when anti-resonance control adjustment is
executed. This may greatly affect the response before and after execution. Make sure that
you can perform an emergency stop at any time.

® Before you execute anti-resonance control adjustment, set the correct moment of inertia
ratio (Pn103). If the setting greatly differs from the actual moment of inertia ratio, normal
control of the machine may not be possible, and vibration may occur.

3 » Anti-resonance control adjustment detects vibration frequencies between 100 Hz and 1,000
@ Hz. If the vibration frequency is not within this range, use custom tuning with tuning mode 2
selected to automatically set a notch filter or use vibration suppression.

Important  « Vibration reduction can be made more effective by increasing the anti-resonance damping gain
(Pn163), but the vibration may become larger if the damping gain is too high. Increase the
damping gain by approximately 0% to 200% in 10% increments while checking the effect on
vibration. If vibration reduction is still insufficient at a gain of 200%, cancel the setting, and
lower the control gain by using a different method, such as custom tuning.

Tuning

8.9.2

Preparations B

Check the following settings before you execute anti-resonance control adjustment.
« The tuning-less function must be disabled (Pn170 = n.OO0O0).
* The test without a motor function must be disabled (PnOOC = n.OOO0).
» The control method must not be set to torque control.
* The parameters must not be write prohibited.
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8.9 Anti-Resonance Control Adjustment

8.9.3 Applicable Tools

893 Applicable Tools

The following table lists the tools that you can use to perform anti-resonance control adjust-
ment and the applicable tool functions.

Tool Function Operating Procedure Reference
o [10 =-7-Series Digital Operator Operating Man-
Digital Operator Fn204 ual (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning - Tuning I3 8.9.4 Operating Procedure on page 8-52

894 Operating Procedure

To execute anti-resonance control adjustment, an operation reference is input, and the adjust-
ment is executed while vibration is occurring.

The following methods can be used to execute anti-resonance control adjustment.
» To automatically detect the vibration frequency
» To manually set the vibration frequency

Use the following procedure.

/\ CAUTION

® Before you execute anti-resonance control adjustment, check the information provided in

the SigmaWin+ operating manual.

Observe the following precautions.

» Make sure that you can perform an emergency stop at any time.

Parameters will be set automatically when anti-resonance control adjustment is executed. This
may greatly affect the response before and after execution. Make sure that you can perform an
emergency stop (to turn OFF the power supply) at any time.

» Set the moment of inertia correctly before you execute anti-resonance control adjustment.

If the setting greatly differs from the actual moment of inertia, effective vibration reduction may
not be possible.

« If you have already performed anti-resonance control adjustment and then you change the fre-
quency, the current anti-resonance control effect may be lost. Caution is particularly required
when automatically detecting the vibration frequency.

« If effective vibration reduction is not achieved even after you execute anti-resonance control
adjustment, cancel the function and lower the control gain by using a different method, such as
custom tuning.

» Perform custom tuning separately if required to increase the response after performing anti-reso-
nance control adjustment.

If the servo gain is increased, e.g., when custom tuning is performed, vibration may occur again.
If that occurs, perform anti-resonance control adjustment again to fine-tune the parameters.

1. Perform steps 1 to 7 of the procedure for custom tuning. Refer to the following section
for details.
I3 8.8.4 Operating Procedure on page 8-43
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8.9 Anti-Resonance Control Adjustment

2. Click the Anti-res Ctrl Adj Button.
The rest of the procedure depends on whether you know the vibration frequency.

8.9.4 Operating Procedure

§ 'Custom Tuning - Adust AXISE2 -1 |
Tuning mode [UTS_ei_s;Fvu n—ul}\_s with priorty given to stabilty. |
Mechanizm selection |2: Ball screv mechanism of lingar motor
Friction compensetion  Disable
Gain stetus 1 gain

~ Tuning level
Set the tuning level and start the tuning
Tuning level il &
Tuning level adjustment|
L OrJdm Start uning
Seting the tuning 1eval e LJLS TLS
too high can cause Y| ¥
wibration or abnarmal (1 - 2000y
noise. +
Finish
~ Auto-sefting
g ik Defect
1 step F Eacﬂva —l :‘
2step F Emm
Antires A
Anti-res Adj F Eq\va Cance| | Arti-res Ctrl Adj
Precautions = Back | To Muturungl Completed . | Cancel |

3. If you do not know the vibration frequency, click the Auto Detect Button. If you know the
vibration frequency, click the Manual Set Button.

To Manually Set the Vibration Frequency

To Automatically Detect the Vibration

Frequency
The frequency will be set.

Armres A nscive |

Cancel

Armres A nscive |

Precaumns | Cancel

4. Click the Start adjustment Button.

5. Use the A and ¥ Buttons in the Adjustment Area to change the settings.
Click the Reset Button during tuning to restore the setting to its original value. The tuning level will
return to the value from before when custom tuning was started.

To Automatically Detect the Vibration

Frequency

Change the settlng of the damping gain.

To Manually Set the Vibration Frequency

Change the settings of the frequency and
dampmg gam

Tuning
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8.9 Anti-Resonance Control Adjustment

8.9.5 Related Parameters

6. When the adjustment has been completed, click the Finish Button.

The values that were changed will be saved in the SERVOPACK and you will return to the Tuning Dia-

log Box.
M Anti—resonance Control Adjustment Function AXISH2 X
Adjustment Anti-res Ady: Active
Click the Auto Detact button to
automatically set the frequency
Before adjustment 720 [Hz]
Set frequency N W W]
Click the Start ad| by Reset
justment button == Frequency >> Hz] @
[ Adjust damping gain J - o)
——— [ .| .| :
Increase [Damping Gain]
<<Damping Gain>> [%6]
[ Frish ]
Precautions | Finish Cancel

This concludes the procedure.

8.9.5

Related Parameters

The following parameters are automatically adjusted or used as reference when you execute
anti-resonance control adjustment.

Do not change the settings while anti-resonance control adjustment is being executed.

Parameter Name Automatic Changes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn162 Anti-Resonance Gain Correction No
Pn163 Anti-Resonance Damping Gain Yes |
Pn164 Anti-Resonance Filter Time Constant 1 Correction No
Pn165 Anti-Resonance Filter Time Constant 2 Correction No

Yes: The parameter is automatically set.
No: The parameter is not automatically set, but the setting is read during execution.

8.9.6

Suppressing Different Vibration Frequencies with
Anti-resonance Control

When you use anti-resonance control and increase the control gain, for some mechanism,
vibration can occur at a higher frequency than the frequency for which vibration was sup-

pressed. If this occurs, you can suppress vibration for more than one frequency by adjusting
Pn166 (Anti-Resonance Damping Gain 2).

TR Guidelines for Vibration That Can Be Suppressed
Anti-resonance frequency (Pn161): fa [Hz], Another vibration frequency that occurs when the
control gain is increased: fb [Hz]
+ Vibration frequencies: 100 Hz to 1,000 Hz
» Range of different vibration frequencies: 1 < (fb/fa) <3 to 4



8.9 Anti-Resonance Control Adjustment

8.9.6 Suppressing Different Vibration Frequencies with Anti-resonance Control

Required Parameter Settings

The following parameter settings are required to use anti-resonance control for more than one
vibration frequency.

Parameter Description O Clagsifi—
Enabled cation
n.0ooio . Do not use anti-resonance control. After
Pn160 (default setting) rostart Setup
n.O0On01 Use anti-resonance control.
Anti-Resonance Frequency [Speed] [Position] [Torque]
Pn161 Setting Range Setting Unit Default Setting When Enabled | Classification
10 to 20,000 0.1 Hz 1000 Immediately Tuning
Anti-Resonance Gain Correction [Speed] [Position] [Torque]
Pn162 Setting Range Setting Unit Default Setting When Enabled | Classification
1to 1,000 1% 100 Immediately Tuning
Anti-Resonance Damping Gain |Speed| [Position| [Torque]
Pn163 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 300 1% 0 Immediately Tuning
Anti-Resonance Filter Time Constant 1 Correction |Speed]| [Position] [Torque|
Pn164 Setting Range Setting Unit Default Setting When Enabled | Classification
-1,000 to 1,000 0.01 ms 0 Immediately Tuning
Anti-Resonance Filter Time Constant 2 Correction [Speed| [Position| [Torquel
Pn165 Setting Range Setting Unit Default Setting When Enabled | Classification
-1,000 to 1,000 0.01 ms 0 Immediately Tuning
Anti-Resonance Damping Gain 2 [Speed] [Position] [Torque]
Pn166 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 1,000 1% 0 Immediately Tuning

Adjustment Procedure for Suppressing Different Vibration

Frequencies with Anti-resonance Control

Use the following procedure to make adjustments to suppress different vibration frequencies
with anti-resonance control.

Step Operation

Use the gain adjustment and anti-resonance control.

1 Refer to the following section for details.
I3 8.9.4 Operating Procedure on page 8-52

5 If there is vibration at a higher frequency than the vibration suppressed with anti-resonance
control in step 1, adjust Pn166 (Anti-Resonance Damping Gain 2).
Adjust Pn166 (Anti-Resonance Damping Gain 2) while checking to see if vibration reduction is
effective.

3 To adjust Pn166 (Anti-Resonance Damping Gain 2), increase the setting by 10% at a time start-
ing from the value that resulted in Pn163 (Anti-Resonance Damping Gain) from the adjustment
in step 1.
If the vibration disappears, the adjustment is completed.

4 However, if the vibration does not disappear even when you adjust Pn166 (Anti-Resonance
Damping Gain 2), reduce the tuning level or feedback level until vibration does not occur.

(o))
£
5
=

8-55



8-56

8.10 Vibration Suppression

8.10.1 Outline

Vibration Suppression

This section describes vibration suppression.

8.10.1

Outline

You can use vibration suppression to suppress transient vibration at a low frequency from 1 Hz
to 100 Hz, which is generated mainly when the machine vibrates during positioning. This is
effective for vibration frequencies for which notch filters and anti-resonance control adjustment
are not effective.

Vibration suppression is automatically set by autotuning without a host reference or autotuning
with a host reference. Use vibration suppression only if fine-tuning is required or readjustment
is required as a result of a failure to detect vibration. To execute vibration suppression, input an
operation reference and execute the function when there is vibration.

Perform custom tuning if required to increase the response after performing vibration suppres-

/\ CAUTION

® Related parameters will be set automatically when vibration suppression is executed. This
may greatly affect the response before and after execution. Make sure that you can perform
an emergency stop at any time.

® Before you execute vibration suppression, set the correct moment of inertia ratio (Pn103)
with autotuning without a host reference or another method. If the setting greatly differs
from the actual moment of inertia ratio, normal control of the machine may not be possible,
and vibration may occur.

® |f you execute vibration suppression when you are using an MP3000-Series Controller for
phase control, correct phase control may not be possible.

3 « Vibration suppression detects vibration frequencies between 1 Hz and 100 Hz.
@ » Frequency detection will not be performed if there is no vibration in the position deviation or if
the vibration frequency is outside the range of detectable frequencies. If that is a problem, use
Important a device such as a displacement meter or vibration sensor to measure the vibration frequency.
« If an automatically detected vibration frequency is not suppressed, the actual frequency and
the detected frequency may be different. Fine-tune the detected frequency if necessary.

Items That Influence Performance

If continuous vibration occurs while the Servomotor is stopping, vibration suppression cannot
be used to suppress the vibration effectively. In this case, use anti-resonance control adjust-
ment or custom tuning.

Detection of Vibration Frequencies

Frequency detection may not be possible if vibration does not appear in the position deviation
or the vibration that results from the position deviation is too small. You can adjust the detec-
tion sensitivity by changing the setting of the residual vibration detection width (Pn560), which
is set as a percentage of the positioning completed width (Pn522). Perform the detection of
vibration frequencies again after adjusting the setting of Pn560.

Residual Vibration Detection Width Position
Pn560 Setting Range Setting Unit Default Setting When Enabled Classification
1 to 3,000 0.1% 400 Immediately Setup

Note: As a guideline, change the setting 10% at a time. If the setting of this parameter is lowered, the detection
sensitivity will be increased. Vibration may not be detected accurately if the setting is too small.



8.10 Vibration Suppression

8.10.2 Preparations

The vibration frequencies that are automatically detected may vary somewhat with each posi-
tioning operation. Perform positioning several times and make adjustments while checking
the effect of vibration suppression.

Information

8102 Preparations

Check the following settings before you execute vibration suppression.
 Position control must be used.
» The tuning-less function must be disabled (Pn170 = n.O0O00).
« The test without a motor function must be disabled (PnO0C = n.OO0OO0).
» The parameters must not be write prohibited.

8103 Applicable Tools

The following table lists the tools that you can use to perform vibration suppression and the
applicable tool functions.

Tool Function Operating Procedure Reference
- [T =-7-Series Digital Operator Operating Man-
Digital Operator Fn205 ual (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning - Tuning 2 8.10.4 Operating Procedure on page 8-57

8104 Operating Procedure

Use the following procedure to perform vibration suppression.

1. Perform steps 1 to 7 of the procedure for custom tuning. Refer to the following section
for details.
& 8.8.4 Operating Procedure on page 8-43

2. Click the Vib Suppress Button.

§'Custom Tunine — Adust AXIS#41 _ 81 x|

Tuning moce ‘2 Set servo gains for postioning application.

Mechanism selection |2 : Ball screw mechanism or finear motor

Friction compensation Fnab\e
Gain status ’1 gain

+ r~ Tuning level
Set the tuning level and start the tuning

Feed farward level (FF) fe 5 N
FF level adjustment S
Increase until L LAL.g (] m

owershooting aceurs

(1 - 2000 87
+ Feedback level (FB) PO c
o}
L FArTLEr =
FB lewel adjustment l—l U U
Increaze unti (1 - 2000)
owershooting disappears ez
* Motch fitter BB

1 step ——en nactive Q
Cancel
G| -
Mo —_—

l reg Anti-res Ctel A

Artiores Adj nactive | Concel Anti-res Cirl Adj |

Finish Wik Suppression
Frequency 1 F nactive  Cancel “ib Suppress |
Precautions = Back | To Aumlurungl Completed | Cancel |
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8.10 Vibration Suppression

8.10.4 Operating Procedure

3. Click the Import Button or click A and ¥ Button to manually adjust the set frequency.
When you click the Import Button, the residual vibration frequency in the motor is read as the set fre-
quency. (The frequency can be read only when the residual vibration frequency is between 1.0 and

)

=
o
o
o

5 Frequency detection will not be performed if there is no vibration or if the vibration frequency
is outside the range of detectable frequencies. If a vibration frequency is not detected, pro-

Important vide a means of measuring the vibration frequency.

(M vibration Suppression FunctionAXIS#1 x|

Determine the frequency - Adustment Wih Suppression; Inactive "
for sefting. 197
Residual Vibration Frequency -7 [Hz]

Click the Import buttan
Manual setting is also possible Impart
Set the frequency.
a|la| a

finely adjust the frequency and
then clickthe Set buttan again

Reset ‘

Click the Set button,
™ Set
b2 salved. Set frenuency ] Hz] @
Y I A4 A4 y

{ 10- 1000)
[Click the Set button

Precautions Finish I Cancel

Finish

I«

4. Click the Set Button.

No settings related to vibration suppression are changed during operation.
If the Servomotor does not stop within approximately 10 seconds after changing the setting,
an update timeout will occur. The setting will be automatically returned to the previous value.

.

Important

[ vibration Suppression FunctionAXIS#1 x|

Determnine the frequency [~ Adjustment
for sefting . ) o
Residual Vikration Fregquency [Hz]

Click the Import button
Wanual setting is also possible.

Import

Set the frequency.

I«

Clidi the Set buttan.
It the vibration prablem could not Set Reset

be zalied, Set freuency i
finely adjust the frequency and @j m
| vl |

( 1.0-1000)

{Currert walue: 14.7 Hz
Finish
Finish Cancel

Precautions

If the vibration is not eliminated, use the A and ¥ Buttons for the set frequency to fine-tune the
value and click the Set Button again.

Evibration Suppression FunctionAXIS#1 5[

Determing the frequency ~Adjustment
for sefting . ) o
Residual Vibration Freguency Hz]

Click the Import buttan
Manual setting is also possible.

Set the frequency.

o
2
.
L3
Z
g 4=
H

It the vibration problem sould not
be solved,

finely adjust the frequency and
then click the Set button again

Set frequency

{ 1.0-1000)

Set Reset [
{Current value: 32,3 Hz

Precautions Finish Cancel

Click the Reset Button during adjustment to restore the setting to its original value. The status from
before when adjustment was started will be restored.

Finish

I«
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8.10 Vibration Suppression

8.10.5 Setting Combined Functions

5. When the vibration has been eliminated, click the Finish Button.
The updated value will be saved in the SERVOPACK.

@ Vibration suppression will be enabled in step 5. The motor response, however, will change when

the Servomotor comes to a stop with no reference input.
Important

This concludes the procedure.

8.10.5

Setting Combined Functions

You can also use the feedforward function when you execute vibration suppression.

In the default settings, feedforward (Pn109), the speed feedforward input (VFF), and the torque
feedforward input (TFF) are disabled.

To use the speed feedforward input (VFF), the torque feedforward input (TFF), and model fol-
lowing control from the host controller in the system, set Pn140 to n.1000 (Use model follow-
ing control and speed/torque feedforward together).

Parameter Function When Enabled | Classification
n.0O0O0 Do not use model following control and
(default setting) | speed/torque feedforward together.
Pn140 Immediately Tuning
Use model following control and speed/
n.1000
torque feedforward together.

Refer to the following manual for information on the torque feedforward input (TFF) and the
speed feedforward input (VFF).

10 =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Manual No.: SIEP
S800001 31)

Q When model following control is used with the feedforward function, it is used to make optimum

@ feedforward settings in the SERVOPACK. Therefore, model following control is not normally used

together with either the speed feedforward input (VFF) or torque feedforward input (TFF) from the

Important  host controller. However, model following control can be used with the speed feedforward input

(VFF) or torque feedforward input (TFF) if required. An unsuitable feedforward input may result in
overshooting.

Tuning
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8.10 Vibration Suppression

8.10.6 Related Parameters

8106 Related Parameters

The following parameters are automatically adjusted or used as reference when you execute
vibration suppression.

Do not change the settings while vibration suppression is being executed.

Parameter Name Automatic Changes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Correction No
Pn143 Model Following Control Bias in the Forward Direction No
Pn144 Model Following Control Bias in the Reverse Direction No
Pn145 Vibration Suppression 1 Frequency A Yes
Pn146 Vibration Suppression 1 Frequency B Yes
Pn147 Model Following Control Speed Feedforward Compensation No
Pn14A Vibration Suppression 2 Frequency No
Pn14B Vibration Suppression 2 Correction No

Yes: The parameter is automatically set.
No: The parameter is not automatically set, but the setting is read during execution.

8-60



8.11 Speed Ripple Compensation

8.11.1 Outline

Speed Ripple Compensation

This section describes speed ripple compensation.

8.11.1

Outline

Speed ripple compensation reduces the amount of ripple in the motor speed due to torque rip-
ple or cogging torque. You can enable speed ripple compensation to achieve smoother opera-
tion. To enable it, you must set up ripple compensation on the SigmaWin-+.

/\ WARNING

® Speed ripple compensation requires operating the motor and therefore presents hazards.
Observe the following precaution.
Confirm safety around moving parts.
This function involves automatic operation. Make sure that you can perform an emergency stop
(to turn OFF the power supply) at any time.

R Execute speed ripple compensation only after adjusting the gains.
@ « Reset speed ripple compensation after you replace the Servomotor or SERVOPACK.
» Execute speed ripple compensation after jogging to a position that ensures a suitable range of
Important motion.

8.11.2

Setting Up Speed Ripple Compensation

Restrictions
The following restrictions apply to the setup for speed ripple compensation.

€ Systems for Which Execution Cannot Be Performed
There are no restrictions.

€ Systems for Which Adjustments Cannot Be Made Accurately
Systems for which there is not a suitable range of motion

@ Preparations

Check the following items before you set up speed ripple compensation.
» The main circuit power supply must be ON.

» The servo must be OFF.

» There must be no alarms or warnings.

« There must be no hard wire base block (HWBB).

» The parameters must not be write prohibited.

Tuning
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8.11 Speed Ripple Compensation

8.11.2 Setting Up Speed Ripple Compensation

Applicable Tools

The following table lists the tools that you can use to set up speed ripple compensation and the
applicable tool functions.

Tool Function ‘ Reference
Digital Operator You cannot set up speed ripple compensation from the Digital Operator.
SigmaWin+ Solutions — Ripple Compensation ‘ ¥ Operating Procedure on page 8-62

Operating Procedure
Use the following procedure to set up speed ripple compensation.

1. Select Solutions - Ripple Compensation from the menu bar of the Main Window of the
SigmaWin+.

2. Click the OK Button.
x|

A WARNING

It iz dangerous to operate this function, because the servomator will rotate.
Alvways be sure to check the user's manual hefore operating.

1. Perform safety checks around moving parts.
‘While the operstion button is being depressed, the servomotar will run st
the JOG speed set. Execute after having confirmed that servomotar
operation will present no danger.

2. [Forward Run Prohibit (P-OTi{Reverse Run Prohibit (M-0T)] is dizabled.
The Forward Run Prohibit (P-OT)Reverse Run Prohikit (M-OT) signals are
dizabled during JOG operation (the servomaotor will not stop even if the
P-OTM-OT signals are passed). When operating, carefully verify the
action and postion of the servomatorimachine.

Clicking the Ol button to start the Ripple Compensation.

Cancel

1. Click the Cancel Button to cancel ripple compensation. The Main Window will return.
2. If write protection is set, the following dialog box will be displayed.

Cannot execute because the ‘wiite Prohibited Setting iz OM.
Fleaze change the setting to OFF.

Information

Click the OK Button to cancel write prohibition.



8.11 Speed Ripple Compensation
8.11.2 Setting Up Speed Ripple Compensation

3. Click the Edit Button.
i
o M 28] [n-aasaros

Iuse] 7] i) i : [man-1) g
I 0 Servo OFF b
0
+0 ‘ @=- ‘

v

&

v

4. Enter the jogging speed in the Input Value Box and click the OK Button.

Edit AXIS#00 x|

Fn304 pogging Speed

500

min-1
|

Input walue

(0 = TUO0a Y
Cancel

5. Click the Servo ON Button.

—Measurement

Pn304 : Jogging Speed

l oo [riri-1] Eclit

Please execute by 100[min-1] or less.

0 I Servo Ol

Servo OFF

Reverse

Forvward
> 3
+O O=

Tuning
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8.11 Speed Ripple Compensation

8.11.2 Setting Up Speed Ripple Compensation

6. Click the Forward Button or the Reverse Button.
Measurement operation is started.
The motor will rotate at the preset jogging speed while you hold down the Forward or Reverse But-
ton and the speed ripple will be measured.
The feedback speed and torque reference graph will be displayed in the Tracing Dialog Box during

J0gging.
x
e - cetgReas e Viercain W Conter
Meatinsensnt
RN logpng Spasd
00 Imin-1}
s womcate by 1.1 o b
Serve OFF
Q Serva o Q
Forwara Fmevetn
S =N
+0 Q=
v
Whitivg Aoty
e
Al
v
Conters
| |
ToRre— o || el e

2 If the measurement time (i.e., the jogging time) for the speed ripple is too short, speed ripple
@ measurement will not be completed. The following dialog box will be displayed if speed rip-
ple measurement was not completed.
Important  Click the OK Button and repeat the measurement.

Ripple Compensation ﬂ

1 Operation was interrupted during measurement.
. Please redo measurement,

7. After speed ripple measurement has been completed, click the Write Button.
The ripple compensation value will be written to the SERVOPACK.

8. After writing has been completed, click the OK Button.
x|

& The Ripple Compensation value was written in.
\}1) Flease measure again and verify,
I a verification result is good, please click the "Completed” button,
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8.11 Speed Ripple Compensation

8.11.3 Setting Parameters

9. Click the Forward Button or the Reverse Button.

Verification operation is started.
The motor will rotate at the preset jogging speed while you hold down the Forward or Reverse But-

ton.
The waveform with speed ripple compensation applied to it will be displayed.

BiRipple Comparantion AXIC200 x|

vvvvv

fo e

Whiting Rzt

<<<<<<

10. If the verification results are OK, click the Finish Button.

Information To discard the setup results, click the Reset Button.

This concludes the procedure.

8.11.3

Setting Parameters

The function is enabled when you perform the operating procedure on Operating Procedure on
page 8-62. To cancel speed ripple compensation, use Pn423 = n.O0O0OO0 (Disable speed ripple

compensation) to disable it.

Parameter Description When | Classifi-
Enabled cation
n.0O00 . Disable speed ripple compensation. After
Pn423 (default setting) Ater Setup
n.ooo0o1 Enable speed ripple compensation.

If you enable speed ripple compensation, a compensation reference will be applied to reduce
ripple even when stopped at a 0 speed reference. In speed control mode, this may result in the
motor moving slightly. To prevent this, set Pn423 = n.OXODO (Speed Ripple Compensation
Selections) and Pn427 or Pn49F (Speed Ripple Compensation Enable Speed).

Parameter Description el Clzesir-
P Enabled cation
n.oooOd
P23 (default setting) Speed reference reA;gEt Setup
n.O0100 Motor Speed
« For Rotary Servomotors
Speed Ripple Compensation Enable Speed [Speed| [Position| [Torquel
Pn427 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 10,000 1 min™ 0 Immediately Tuning
* For Linear Servomotors
Speed Ripple Compensation Enable Speed |Speed]| [Position] [Torque|
Pn49F Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 10,000 1 mm/s 0 Immediately Tuning

Tuning
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8.11 Speed Ripple Compensation

8.11.3 Setting Parameters

Speed reference/
feedback speed

Setting of Pn427
or Pn49F
(Ripple

Compensation
Enable Speed)

Ripple

compensation Disabled

Enabled

Disabled

Enabled

Speed Ripple Compensation Warnings

The speed ripple compensation value is specific to each Servomotor. If you replace the Servo-
motor while speed ripple compensation is enabled, an A.942 warning (Speed Ripple Compen-

sation Information Disagreement) will occur to warn you.
You can use any of the following methods to clear A.942.

* Reset the speed ripple compensation value on the SigmaWin+.
+ Disable speed ripple compensation (Pn423 = n.OO0O0).

« Disable detection of A.942 (Pn423 = n.O00O10).

Time

Disabled

When Classifi-

Parameter Description Enabled cation
n.000O00
P23 (default setting) Detect A.942 alarms. réggt Setup
n.0O0O10 Do not detect A.942 alarms.
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8.12.1 Gain Switching

Additional Adjustment Functions

This section describes the functions that you can use to make adjustments after you perform
autotuning without a host reference, autotuning with a host reference, and custom tuning.

Function Applicable Control Methods Reference
Gain Switching Position control, speed control, or torque control* | page 8-67
Friction Compensation Position control or speed control page 8-71
Current Control Mode Selection Position control, speed control, or torque control | page 8-73
Current Gain Level Setting Position control or speed control page 8-73
Speed Detection Method Selection |Position control, speed control, or torque control | page 8-74
Backlash Compensation Position Control page 8-74

* Automatic gain switching is enabled only for position control.

8.12.1

Gain Switching

Two gain switching functions are available, manual selection and automatic switching. The
manual switching function uses an external input signal to select the gains, and the automatic
switching function changes the gains automatically.

You can use gain switching to shorten the positioning time by increasing the gains during posi-

tioning and suppressing vibration by decreasing the gains while stopping.

Parameter Function When Enabled | Classification
n.0ooo . Use manual gain switching.
Pn139 |(default setting) Immediately Tuning
n.00O0O2 Use automatic gain switching pattern 1.

Note: Pn139 = n.O0O0O1 is a reserved setting. Do not use this setting.
Refer to the following section for gain switching combinations.
Iz Gain Switching Combinations on page 8-67

Refer to the following sections for information on manual and automatic gain switching.
I3 Manual Gain Switching on page 8-68 and Automatic Gain Switching on page 8-68

Gain Switching Combinations

Speed | Speed Loop o Model Fol- | Model Follow- | Friction
SEEBiCE Loo Integral Time FESIE IS RO lowing Con- | ing Control |Compensa-
Gains b 9 Loop Gain | ence Filter g~ 9 . OMPens
Gain Constant trol Gain Correction tion Gain
Speed Speed Loop . F!rst Stage Model Fol- Model Follow- | Friction
: ' Position First Torque . X
Gain Set- | Loop Integral Time . . | lowing Con- | ing Control Compensa-
. ; Loop Gain | Reference Fil- e e . .
tings 1 Gain Constant (Pn102) ter Time Con- trol Gain Correction tion Gain
(Pn100) | (Pn101) stant (Pn401) (Pn141) (Pn142) (Pn121)
Second | Second Second gléitoi’éage Second Second Model | Second
Gain Set- | P07 | caraiTime | Posiion | Toraue Refer- | 056 0| GO 8or. | Gampensa:
iNgs Gain Constant (Pn1p06) Time Con- trol Gain* rection” tion Gain
(Pn104) | (Pn105) stant (Pn412) (Pn148) (Pn149) (Pn122)

* Gain switching for the model following control gain and the model following control gain correction is applicable
only to manual gain switching.
To enable gain switching with these parameters, a gain switching input signal must be used and the following con-
ditions must be met. If the conditions are not met, these parameters will not be changed even if the other param-
eters in the above table are changed.

» There must be no reference.
» The motor must be stopped.
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8.12.1 Gain Switching

Manual Gain Switching

With manual gain switching, you use G-SEL in the servo command output signals (SVCMD_IO)
to change between gain settings 1 and gain settings 2.

Type Command Name Value Meaning
Input G-SEL in the servo command output sig- | O Changes the gain settings to gain settings 1.
nals (SVCMD_IO) 1 Changes the gain settings to gain settings 2.

Automatic Gain Switching

Automatic gain switching is enabled only for position control. The switching conditions are
specified by using the following settings.

Switching . Switching Lo .
Parameter Condition Selected Gains Waiting Time Switching Time
Condition A Gain settings 1 to gain set- Ga'.n. SW't.Chmg Qam Switching
o ; Waiting Time 1 Time 1
satisfied tings 2 Pn135 Pn131
Pn139 |[n.O0O0O2 Gain Switchi Gain Switchi
Condition A not | Gain settings 2 to gain set- amn switching ain switehing
e . Waiting Time 2 Time 2
satisfied tings 1 Pn136 Pn132
Select one of the following settings for switching condition A.
o, . For Control Methods
Parameter Po:sﬁu:rn Contro] Qaln Other Than Position When Classification
Switching Condition A o Enabled
Control (No Switching)
n.O0o0 /COIN (Positioning Com- Gain settinas 1 used
(default setting) | pletion) signal ON 9 '
/COIN (Positioning Com- . .
n.O0O10 oletion) signal OFF Gain settings 2 used.
n.0020 /NEAR (Near) signal ON Gain settings 1 used.
Pn139 ' oos3o /NEAR (Near) signal OFF | Gain settings 2 used. | Immediately Tuning
Position reference filter
n.0040 output is 0 and position Gain settings 1 used.
reference input is OFF.
n.0O00O50 gc,)\l&non referance input is Gain settings 2 used.

Automatic Switching Pattern 1 (Pn139 = n.0O0O0O2)

Condition A
satisfied

Switching Waiting Time 1: Pn135)
Gain Switching Time 1: Pn131

Switching Waiting Time 2: Pn136
Gain Switching Time 2: Pn132

Condition A
not satisfied
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8.12.1 Gain Switching

€ Relationship between the Waiting Times and Switching Times for Gain
Switching
In this example, an ON /COIN (Positioning Completion) signal is set as condition A for auto-
matic gain switching. The position loop gain is changed from the value in Pn102 (Position Loop
Gain) to the value in Pn106 (Second Position Loop Gain). When the /COIN signal turns ON, the
switching operation begins after the waiting time (Pn135). The switching operation changes the
position loop gain linearly from the gain set in Pn102 to the gain set in Pn106 over the switch-
ing time (Pn131).

Waiting
time: Pn135

Switching
time: Pn131

Pn102 ‘

Position Loop Gain

/COIN

Information

Pn106

Second
Position Lt

oop Gain

f

Switching condition A satisfied.

Related Parameters

You can use gain switching for either Pl control or I-P control (Pn10B = n.O00O00O or OO10,).

Speed Loop Gain [Speed] [Position]
Pn100 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1 Hz 400 Immediately Tuning
Speed Loop Integral Time Constant [Speed] [Position]
Pn101 Setting Range Setting Unit Default Setting When Enabled Classification
15 to 51,200 0.01 ms 2,000 Immediately Tuning
Position Loop Gain Position
Pn102 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1/s 400 Immediately Tuning
First Stage First Torque Reference Filter Time Constant [Speed| [Position| [Torquel
Pn401 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0.01 ms 100 Immediately Tuning
Model Following Control Gain Position
Pn141 Setting Range Setting Unit Default Setting When Enabled Classification o
10 to 20,000 0.1/s 500 Immediately Tuning S
Model Following Control Correction Position =
Pn142 Setting Range Setting Unit Default Setting When Enabled Classification
500 to 2,000 0.1% 1,000 Immediately Tuning
Friction Compensation Gain [Speed] [Position]
Pn121 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 1,000 1% 100 Immediately Tuning
Second Speed Loop Gain [Speed| [Position|
Pn104 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1 Hz 400 Immediately Tuning
Second Speed Loop Integral Time Constant [Speed]| [Position]
Pn105 Setting Range Setting Unit Default Setting When Enabled Classification
15 to 51,200 0.01 ms 2,000 Immediately Tuning
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8.12.1 Gain Switching

Continued from previous page.

Second Position Loop Gain

Pn106 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1/s 400 Immediately Tuning
First Stage Second Torque Reference Filter Time Constant [Speed] [Position] [Torque]
Pn412 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0.01 ms 100 Immediately Tuning
Second Model Following Control Gain Position
Pn148 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1/s 500 Immediately Tuning
Second Model Following Control Correction Position
Pn149 Setting Range Setting Unit Default Setting When Enabled Classification
500 to 2,000 0.1% 1,000 Immediately Tuning
Second Friction Compensation Gain [Speed]| [Position]
Pn122 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 1,000 1% 100 Immediately Tuning

Parameters Related to Automatic Gain Switching

Gain Switching Time 1 Position
Pn131 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 1 ms 0 Immediately Tuning
Gain Switching Time 2
Pn132 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 1ms 0 Immediately Tuning
Gain Switching Waiting Time 1 Position
Pn135 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 1ms 0 Immediately Tuning
Gain Switching Waiting Time 2 Position
Pn136 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 1ms 0 Immediately Tuning
Related Monitoring
« SigmaWin+
You can monitor gain switching with the status monitor or with tracing.
» Analog Monitors
Parameter Analog Monitor Monitor Name Output Value Description
Pn006 . 0008 Active Gain Monitor 1V Gain settings 1 are enabled.
Pn007 2V Gain settings 2 are enabled.
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8.12.2 Friction Compensation

8.12.2

Friction Compensation

Friction compensation is used to compensate for viscous friction fluctuations and regular load
fluctuations.
You can automatically adjust friction compensation with autotuning without a host reference,
autotuning with a host reference, or custom tuning, or you can manually adjust it with the fol-
lowing procedure.

Required Parameter Settings
The following parameter settings are required to use friction compensation.

Parameter Function When Enabled | Classification
n.0ooo . Disable friction compensation.
Pn408 |(default setting) Immediately Setup
n. 1000 Enable friction compensation.
Friction Compensation Gain [Speed]| [Position]
Pn121 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 1,000 1% 100 Immediately Tuning
Second Friction Compensation Gain [Speed| [Position|
Pn122 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 1,000 1% 100 Immediately Tuning
Friction Compensation Coefficient [Speed| [Position|
Pn123 Setting Range Setting Unit Default Setting When Enabled Classification
0to 100 1% 0 Immediately Tuning
Friction Compensation Frequency Correction [Speed] [Position]
Pn124 Setting Range Setting Unit Default Setting When Enabled Classification
-10,000 to 10,000 0.1 Hz 0 Immediately Tuning
Friction Compensation Gain Correction [Speed| [Position|
Pn125 Setting Range Setting Unit Default Setting When Enabled Classification
1 to 1,000 1% 100 Immediately Tuning

Tuning
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8.12.2 Friction Compensation

Operating Procedure for Friction Compensation
Use the following procedure to perform friction compensation.

/\ CAUTION

® Before you execute friction compensation, set the moment of inertia ratio (Pn103) as accu-
rately as possible. If the setting greatly differs from the actual moment of inertia, vibration
may occur.

Step Operation

Set the following parameters related to friction compensation to their default settings.

Friction compensation gain (Pn121): 100

Second friction compensation gain (Pn122): 100

Friction compensation coefficient (Pn123): 0

1 Friction compensation frequency correction (Pn124): 0

Friction compensation gain correction (Pn125): 100

Note:

Always use the default settings for the friction compensation frequency correction (Pn124) and fric-
tion compensation gain correction (Pn125).

Gradually increase the friction compensation coefficient (Pn123) to check the effect of friction com-
pensation.

Note:

Usually, set the friction compensation coefficient (Pn123) to 95% or less.

If the effect is insufficient, increase the friction compensation gain (Pn121) by 10% increments until
vibration stops.

Effect of Adjusted Parameters

Pn121: Friction Compensation Gain and Pn122: Second Friction Compensation Gain
These parameters set the response to external disturbances. The higher the setting is, the better
the response will be. If the machine has a resonance frequency, however, vibration may occur if the
setting is too high.
Pn123: Friction Compensation Coefficient
This parameter sets the effect of friction compensation. The higher the setting is, the more effective
friction compensation will be. If the setting is too high, however, vibration will occur more easily.
Usually, set the value to 95% or less.
Effect of Adjustments
The following graphs show the response with and without adjustment.
| | Poor response | Response improved by
because of friction | friction compensation
| Low friction |
3 . - | /
| Position deviation | :.\ Position deviation
=y )L Position devial S 2 (i
;" High friction iy
a,."f "-.\fq_sition reference speed .. J"' ."'\__P_o_s_iti_o_n  reference speed
Before Friction Compensation After Friction Compensation
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8.12.3 Current Control Mode Selection

8123 Current Control Mode Selection
Current control mode selection reduces high-frequency noise while the Servomotor is being
stopped. Current control mode selection can be used for the following SERVOPACKS. To use
current control mode selection, set Pn009 to n.OOO10 (Use current control mode 2). This will
set effective conditions for many situations.
Input Voltage SERVOPACK Model
200V SGD7S-120A, -180A, -200A, -330A, -470A, -550A, -590A, or -780A
Parameter Meaning When Enabled | Classification
n. OOooo Use current control mode 1.
Pn009 |n.OO10 , After restart Tuning
. Use current control mode 2 (low noise).
(default setting)
\@ If current control mode 2 is selected, the load ratio may increase while the Servomotor is being
stopped.
Important
8124 Current Gain Level Setting

You can set the current gain level to reduce noise by adjusting the parameter for current control
inside the SERVOPACK according to the speed loop gain (Pn100). The noise level can be
reduced by decreasing the current gain level (Pn13D) from its default setting of 2,000% (dis-
abled). However, if the setting is decreased, the level of noise will be lowered, but the response
characteristic of the SERVOPACK will also be reduced. Adjust the current gain level within the

range that maintains the SERVOPACK response characteristic.

[Speed] [Position]

Current Gain Level

Pn13D Setting Range Setting Unit Default Setting When Enabled Classification
100 to 2,000 1% 2,000 Immediately Tuning

@ If the current gain level is changed, the response characteristic of the speed loop will also
change. Servo tuning must therefore be performed again.
Important

Tuning
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8.12.5 Speed Detection Method Selection

8125 Speed Detection Method Selection
You can use the speed detection method selection to ensure smooth Servomotor speed
changes during operation. To ensure smooth motor speed changes during operation, set
Pn009 to n.O100 (Use speed detection 2).
With a Linear Servomotor, you can reduce the noise level of the running motor when the linear
encoder scale pitch is large.
Parameter Meaning When Enabled | Classification
n. Ooood .
. U d detection 1.
Pn009 | (default setting) | ~ ¢ oPeeC GereCton After restart Tuning
n. 0100 Use speed detection 2.
@ If the speed detection method is changed, the response characteristic of the speed loop will also
change. Servo tuning must therefore be performed again.
Important
8126 Speed Feedback Filter
You can set a first order lag filter for the speed feedback in the speed loop. This ensures
smooth changes in the feedback speed to reduce vibration. If a large value is set, it will
increase the delay and make response slower.
Speed Feedback Filter Time Constant [Speed] [Position]
Pn308 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0 ,
(0.00 ms to 655.35 ms) 0.01 ms (0.00 m) Immediately Setup
8127 Backlash Compensation

Outline

If you drive a machine that has backlash, there will be deviation between the travel distance in
the position reference that is managed by the host controller and the travel distance of the
actual machine. Use backlash compensation to add the backlash compensation value to the
position reference and use the result to drive the Servomotor. This will ensure that the travel
distance of the actual machine will be the same as the travel distance in the host controller.

Note: 1. Backlash compensation can be used only with a Rotary Servomotor.
2. Backlash compensation can be used only for position control.

g
Backlash compensation value \

Reference travel distance

Machine shaft

Reference travel
distance

»l

®

Motor shaft

|
|
®

e d!

A4
Forward reference direction —

— | Machine axis (e.g., table)

Motor shaft ‘

|
Backlash (play due to mechar

nical tolerance)
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8.12.7 Backlash Compensation

Related Parameters
Set the following parameters to use backlash compensation.

€ Backlash Compensation Direction
Set the direction in which to apply backlash compensation.

Parameter Meaning When Enabled | Classification
n. 0O0O . Compensate forward references.
Pn230 |(default setting) After restart Setup
n. OOO1 Compensate reverse references.

€ Backlash Compensation Value
Set the amount of backlash compensation to add to the position reference.
The amount is set in increments of 0.1 reference unit. However, when the amount is converted
to encoder pulses, it is rounded off at the decimal point.
When Pn231 = 6,553.6 [reference units] and electronic gear ratio (Pn20E/Pn210) = 4/1:

Example ¢ 555 6 4 = 26,214.4 [pulses]
= The backlash compensation will be 26,214 encoder pulses.

Backlash Compensation Position
Pn231 Setting Range Setting Unit | Default Setting | When Enabled Classification
500,000 to 500,000 | O reterence 0 Immediately Setup

2 » The backlash compensation value is restricted by the following formula. Backlash compensa-
@ tion is not performed if this condition is not met.

Important Pn210  Maximum motor speed [min™']

x x Encoder resolution* x 0.00025
Pn20E 60

Pn231 <

*Refer to the following section for the encoder resolution.
Iz 5.15 Electronic Gear Settings on page 5-42

With fully-closed loop control, substitute the number of external encoder pulses per motor rotation
for the encoder resolution in the above formula.

Example 1:

Pn20E = 4, Pn210 = 1, Maximum motor speed = 6,000 [min"'], and Encoder resolution =
16,777,216 (24 bits)

1/4 x 6,000/60 x 16,777,216 x 0.00025 = 104,857.6 [reference units]

= The backlash compensation will be limited to 104,857.6 reference units.

Example 2:

Pn20E = 4, Pn210 = 1, Maximum motor speed = 6,000 [min"'], Number of External Encoder
Pitches (Pn20A) = 500, and Use of the JZDP-D000O-000 (signal resolution: 1/256):

1/4 x 6,000/60 x (500 x 256) x 0.00025 = 800.0 [reference units]

= The backlash compensation will be limited to 800.0 reference units.

Do not exceed the upper limit of the backlash compensation value. You can check the upper
limit on the operation monitor of the SigmaWin+.

€ Backlash Compensation Time Constant

You can set a time constant for a first order lag filter for the backlash compensation value
(Pn231) that is added to the position reference.

If you set Pn233 (Backlash Compensation Time Constant) to 0, the first order lag filter is dis-
abled.

Backlash Compensation Time Constant Position
Pn233 Setting Range Setting Unit | Default Setting | When Enabled Classification
0 to 65,535 0.01 ms 0 Immediately Setup

Note: Changes to the settings are applied when there is no reference pulse input and the Servomotor is stopped.
The current operation is not affected if the setting is changed during motor operation.
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8.12.7 Backlash Compensation

Related Monitoring
You can monitor the following values on the operation monitor of the SigmaWin+.

Displayed Value Setting Unit
Current Backlash Compensation Value 0.1 reference units
Backlash Compensation Value Setting Limit | 0.1 reference units

Compensation Operation
This section describes the operation that is performed for backlash compensation.

Note: The following figures are for when backlash compensation is applied to references in the forward direction
(Pn230 = n.OOOO0). The following monitor information is provided in the figures: TPOS (target position in the
reference coordinate system), POS (reference position in the reference coordinate system), and APOS (feed-
back position in the machine coordinate system). The monitor information includes the feedback position in
machine coordinate system (APOS) and other feedback information.

The backlash compensation value is subtracted from the feedback positions in the monitor information, so it
is not necessary for the host controller to consider the backlash compensation value.

/N\ CAUTION

® The encoder divided pulse output will output the number of encoder pulses for which driv-
ing was actually performed, including the backlash compensation value. If you use the
encoder output pulses for position feedback at the host controller, you must consider the
backlash compensation value.

€ Operation When the Servo Is ON

The backlash compensation value (Pn231) is added in the backlash compensation direction
when the servo is ON (i.e.,while power is supplied to the motor) and a reference is input in the
same direction as the backlash compensation direction (Pn230.0 = n.OOO0X).

When there is a reference input in the direction opposite to the backlash compensation direc-
tion, the backlash compensation value is not added (i.e., backlash compensation is not per-
formed).

The relationship between APOS and the motor shaft position is as follows:

- If a reference is input in the compensation direction: APOS = Motor shaft position — Pn231

« If a reference is input in the direction opposite to the compensation direction: APOS = Motor
shaft position

The following figure shows driving the Servomotor in the forward direction from target position
TPOSO0 to TPOS1 and then to TPOS2, and then returning from TPOS2 to TPOS1 and then to
TPOSO.

Backlash compensation is applied when moving from TPOSO to TPOS1, but not when moving
from TPOS2 to TPOSH1.
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Servo ON
Target position Target position Target position
Driving in the Forward TPOSO Ref | TPOS1 Ref | TPOS2 E A ref
Reference Direction eference trave eference travel orward reference -
distance 1 distance 2 direction
POS
APOS
Machine shaft
Pn231, Reference travé\ Reference travel
distance 1 Iy distance 2 Iy
Motor shaft * d *
|
Machine shaft [;‘_‘ » [77 » [717
Motor shaﬂ‘ |
|
! L

Iy -
Backlash compensation value (Pn231)
Reference Direction

Reference travel Reference travel
distance 1 N distance 2
POS
APOS
Machine shaft
Reference travel Reference travel F’n281‘
distance 1 distance 2 A‘
Motor shaft 7 b
|
Machine shaft [,ju « [?‘_‘ « [ L
Motor shaft ‘ |
L N U
B

J 1
Backlash compensation value (Pn231)

Tuning
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€ Operation When the Servo Is OFF

Backlash compensation is not applied when the servo is OFF (i.e., when power is not supplied
to motor). Therefore, the reference position POS is moved by only the backlash compensation
value.

The relationship between APOS and the motor shaft position is as follows:

* When servo is OFF; APOS = Servomotor shaft position

The following figure shows what happens when the servo is turned OFF after driving the Servo-
motor in the forward direction from target position TPOSO0 to TPOS1. Backlash compensation
is not applied when the servo is OFF. (The SERVOPACK manages the position data so that
APOS and PQOS are the same.)

Servo OFF

%7 Forward

Target position Target position reference —=
TPOSO TPOS1 direction

Reference travel distance ———————

POS

Status with no backlash
compensation: POS = APOS

APOS

Machine shaft

Pn231,
—=———Reference travel distance

Motor shaft é

Machine shaft [;—H * [

Motor shaft ‘

lismmma

T
I
|
—
Backlash compensation value (Pn231)

€ Operation When There Is Overtravel

When there is overtravel (i.e., when driving is prohibited due to an overtravel signal or software
limit), the operation is the same as for when the servo is OFF (¢ Operation When the Servo Is
OFF on page 8-78), i.e., backlash compensation is not applied.

€ Operation When Control Is Changed

Backlash compensation is performed only for position control.

Backlash compensation is not applied when position control is changed to any other control
method.

Backlash compensation is applied in the same way as when the servo is ON (¢ Operation
When the Servo Is ON on page 8-76) if any other control method is changed to position con-
trol.

Related Monitoring

You can monitor the following values on the operation monitor of the SigmaWin+.

Displayed Value Unit Specification

Displays the input reference pulse speed before backlash

.
Input Reference Pulse Speed min compensation.

Displays the position deviation for the position reference
after backlash compensation.

Displays the input reference pulse counter before back-

Position Deviation Reference units

Input Reference Pulse Reference units

Counter lash compensation.

Displays the number of pulses from the actually driven
Feedback Pulse Counter Encoder pulses motor encoder.
Fully-Closed Feedback Pulse | External encoder | Displays the number of pulses of the actually driven exter-
Counter resolution nal encoder.
Feedback Pulse Counter Reference units Displays the number of pulses from the actually driven

encoder in reference units.
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MECHATROLINK Monitor Information

This section describes the information that is set for the MECHATROLINK monitor information
(monitor 1, monitor 2, monitor 3, and monitor 4) and the backlash compensation operation.

4TI Abbreviation Description Unit Remarks
Code
Reference position in
0 POS the reference coordi- Reference _
nate system (after the units
position reference filter)
. Reference
1 MPOS Reference position units -
. I Reference
2 PERR Position deviation units -
Feedback position in " ,
3 APOS machine coordinate Refergnce Feedbapk position with the backlash com-
units pensation subtracted
system
Eeedback latch Posi- Reference | Feedback position with the backlash com-
4 LPOS tion in the machine units ensation subtracted
coordinate system P
Reference position in
5 IPOS the reference coordi- Reference B
nate system (before the units
position reference filter)
Target position in the
6 TPOS reference coordinate Refergnce -
units
system
Option monitor 1
E OMNT | (selected with Png24) - -
Option monitor 2
F OMN2 (selected with Pn825) B B
Parameter Monitor Information | Output Unit Remarks
Position deviation Reference
0003 hex | (1ower 32 bits) units -
Position deviation Reference
0004 hex | pper 32 bits) units -
PG count Reference
000A hex . .
(lower 32 bits) units Count value of the actually driven motor
PG count Reference | encoder
0008 hex (upper 32 bits) units
000C hex FPG count Refergnce .
(lower 32 bits) units Count value of the actually driven external
FPG count Reference | encoder
000D hex (upper 32 bits) units
Pn824 Input reference pulse .
Pn825 0017 hex speed min”" -
0018 hex | Position deviation Refergnoe - n
units
Input reference pulse Reference
001C hex counter units B
Feedback pulse Encoder
001D hex counter pulses -
External
001E hex FLlellé/éc(l;gien?efreedback encoder -
P resolution
Previous value of . .
0080 hex | latched feedback posi- Enoloder Feedbtack |oobsit|ont V\gth the backlash com-
tion (LPOS) pulses pensation subtracte

Tuning
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€ Related Monitoring Diagrams

The following symbols are used in the related monitoring diagrams.
[A]: Analog monitor

[U]: Monitor mode (Un monitor)

[O]: Output signal

[T]: Trace data

[M]: MECHATROLINK monitor information

- [UM]: Input reference pulse [ TAT [T: Speed feedforward |
' counter T
i --| [A][T]: Position reference speed Feedforward ;

Speed : i
- - - -[ TUTM]: Input reference pulse
M‘ speed

e — [ AT [T]: Position amplifier deviation |

" Position y - Speed/

. _ Position Electronic| | + Deviation + Load

[M] : TPOS roforence ref%rteerr\ce i O_f ounter —>O—> crorge;t b ™
Backlash
compensation
[M] : MPOS g
777777777777777777777777777 — ternal

M] : POS ENC
™M ) ""{ Ul: Feedback pulse counter ENC

! 1
Deviation | * ¢——=O-~«——Electronic
T - s o
Deviation[ ™7
counter | !

!

--[[AT [T] IMI: Posttion deviation]

--[[U] [M]: Position deviation |

---q[Al [O] [T]: Positioning completion]

L OS‘LQE; - ~~‘[A] [T]: Completion of position
rocessing reference distribution

---4[O] [T]: Near |

M : APOS  f-mmmmmmmmmmmmoomooioooooes ; o |
- |Electronic * 3

[M]: Previous gear O— e

value for LPOS [

Backlash

1 compensation i
M]: LPOS  f----mmmmmmmmmmmmm oo Electronic m\o " i
gear [[UJ[M: Full closed feedback pulse counter] - - - - - = === == - - - - !

Latch signal

[M]: PG COUNt [ === === 7= = === o= oo oo oo oSS Sooooososoosoosooooo

[M]: FPG COUNt == == == == oo s m o o oo o o o o oo
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8.13.1 Tuning the Servo Gains

Manual Tuning

This section describes manual tuning.

8.13.1

Tuning the Servo Gains

Servo Gains

Position control loop

¢ Speed control loop
SpeedS d oatt Movementt % [S _p_eéa_ e ._;_.:1 I Servomotor
PREC AN | oference | + [ reference! -, Speed control % Current I
T _|Devaton™ Posiion ! section » control 7] Power w
| —={ counter loop gain Kp| - KyandTi . section converter ! b
Time | | T i
i | speedloop Current loop : i @
‘ : Lo
! Position loop b JT
T - - - - - -----------—-—-—-—-—-—-—-—_- ~Encoder
! SERVOPACK
Host controller ‘ Kp: Position loop gain (Pn102)

(Not provided by Yaskawa) Kv: Speed loop gain (Pn100)
Ti: Speed loop integral time constant (Pn101)

Tf: First stage first torque reference filter time constant (Pn401)

Figure 8.1 Simplified Block Diagram for Position Control

In order to manually tune the servo gains, you must understand the configuration and charac-
teristic of the SERVOPACK and adjust the servo gains individually. In most cases, if you greatly
change any one parameter, you must adjust the other parameters again. To check the
response characteristic, you must prepare a measuring instrument to monitor the output wave-
forms from the analog monitor.

The SERVOPACK has three feedback systems (the position loop, speed loop, and current
loop), and the response characteristic must be increased more with the inner loops. If this rela-
tionship is not maintained, the response characteristic will suffer and vibration will occur more
easily.

A sufficient response characteristic is ensured for the current loop. There is never a need for it
to be adjusted by the user.

Outline

You can use manual tuning to set the servo gains in the SERVOPACK to increase the response
characteristic of the SERVOPACK. For example, you can reduce the positioning time for posi-
tion control.

Use manual tuning in the following cases.

* When tuning with autotuning without a host reference or autotuning with a host reference
does not achieve the desired results

« When you want to increase the servo gains higher than the gains that resulted from autotun-
ing without a host reference or autotuning with a host reference

* When you want to determine the servo gains and moment of inertia ratio yourself

(o))
£
5
=

You start manual tuning either from the default parameter settings or from the gain settings that
resulted from autotuning without a host reference or autotuning with a host reference.

Applicable Tools

You can monitor the servo gains with the SigmaWin+ or with the analog monitor.
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Precautions

Vibration may occur while you are tuning the servo gains. We recommend that you enable
vibration alarms (Pn310 = n.OO0O0O2) to detect vibration. Refer to the following section for infor-
mation on vibration detection.

Iz 6.11 Initializing the Vibration Detection Level on page 6-50

Vibration alarms are not detected for all vibration. Also, an emergency stop method is neces-
sary to stop the machine safely when an alarm occurs. You must provide an emergency stop
device and activate it immediately whenever vibration occurs.

Tuning Procedure Example (for Position Control or Speed
Control)

Step Description
1 Adjust the first stage first torque reference filter time constant (Pn401) so that vibration does not
OCCuUr.
5 Increase the position loop gain (Pn100) and reduce the speed loop integral time constant (Pn101) as

far as possible within the range that does not cause machine vibration.
3 Repeat steps 1 and 2 and return the settings about 10% to 20% from the values that you set.

For position control, increase the position loop gain (Pn102) within the range that does not cause
vibration.

If you greatly change any one servo gain parameter, you must adjust the other parameters
again. Do not increase the setting of just one parameter. As a guideline, adjust the settings of
the servo gains by approximately 5% each. As a rule, change the servo parameters in the fol-
lowing order.

Information

To Increase the Response Speed
. Reduce the torque reference filter time constant.

. Increase the speed loop gain.
. Decrease the speed loop integral time constant.
. Increase the position loop gain.

AWN e

To Reduce Response Speed and to Stop Vibration and Overshooting
. Reduce the position loop gain.

. Increase the speed loop integral time constant.
. Decrease the speed loop gain.
. Increase the torque filter time constant.

AWN = e

Adjusted Servo Gains

You can set the following gains to adjust the response characteristic of the SERVOPACK.
* Pn100: Speed Loop Gain

* Pn101: Speed Loop Integral Time Constant

« Pn102: Position Loop Gain

» Pn401: First Stage First Torque Reference Filter Time Constant

€ Position Loop Gain

The position loop gain determines the response characteristic of the position loop in the SER-
VOPACK. If you can increase the setting of the position loop gain, the response characteristic
will improve and the positioning time will be shortened. However, you normally cannot increase
the position loop gain higher than the inherit vibration frequency of the machine system. There-
fore, to increase the setting of the position loop gain, you must increase the rigidity of the
machine to increase the inherit vibration frequency of the machine.
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Position Loop Gain

Position

Pn102

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

10 to 20,000

0.1/s

400

Immediately

Tuning

For machines for which a high position loop gain (Pn102) cannot be set, overflow alarms can
occur during high-speed operation. If that is the case, you can increase the setting of the fol-
lowing parameter to increase the level for alarm detection.

Use the following condition as a guideline for determining the setting.

Information

Maximum feed speed [reference units/s] 50
X Z£.
Pn102 = 10 (1/s)

If you use a position reference filter, transient deviation will increase due to the filter time con-
stant. When you make the setting, consider deviation accumulation that may result from the

Pn520 >

filter.
Position Deviation Overflow Alarm Level Position
Pn520 Setting Range Setting Unit | Default Setting | When Enabled | Classification
1to 1 reference .
1.073.741,823 unit 5,242,880 Immediately Setup

€ Speed Loop Gain

This parameter determines the response characteristic of the speed loop. If the response char-
acteristic of the speed loop is low, it becomes a delay factor for the position loop located out-
side of the speed loop. This will result in overshooting and vibration in the speed reference.
Therefore, setting the speed loop gain as high as possible within the range that will not cause
the machine system to vibrate will produce a stable servo system with a good response char-

acteristic.

Speed Loop Gain [Speed] [Position] [Torque]
Pn100 Setting Range Setting Unit Default Setting When Enabled Clatsiil:‘]lca-
10 to 20,000 0.1 Hz 400 Immediately Tuning

Load moment of inertia at motor shaft (J;)
Servomotor moment of inertia (L)

x100(%)

Setting of Pn103 =

The default setting of Pn103 (Moment of Inertia Ratio) is 100. Before you tune the servo, calcu-
late the moment of inertia ratio with the above formula and set Pn103 to the calculation result.

Moment of Inertia Ratio [Speed] [Position] [Torque]
Pn103 Setting Range Setting Unit Default Setting When Enabled Clatsiil:‘]lca-
0 to 20,000 1% 100 Immediately Tuning

€ Speed Loop Integral Time Constant

To enable response to even small inputs, the speed loop has an integral element. The integral
element becomes a delay factor in the servo system. If the time constant is set too high, over-
shooting will occur, positioning settling time will increase, and the response characteristic will

suffer.

Speed Loop Integral Time Constant |Speed| [Position]
Pn101 Setting Range Setting Unit Default Setting When Enabled Clatsisol:]lca—
15 t0 51,200 0.01 ms 2,000 Immediately Tuning

(o))
£
5
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€ Torque Reference Filter

As shown in the following diagram, the torque reference filter contains a first order lag filter and
notch filters arranged in series, and each filter operates independently.

The notch filters can be enabled and disabled with Pn408 = n.OXOX and Pn416 = n.OXXX.

Torque

reference 1—»!

before filter |

"Torque-Related
Function
Selections 1
Pn408

Torque-Related
Function
Selections 2
Pn416

First
stage first
torque
reference
filter:
Pn401

Second
stage
second
notch filter:
Pn40F
Pn410

J
oo

First order

lag filter lag filter

First
stage
notch filter:
Pn409
Pn40A
Pn40B

Third
stage
notch filter:
Pn417
Pn418
Pn419

Second
stage
notch filter:
Pn40C
Pn40D
Pn40E

Fourth
stage
notch filter:
Pn41A
Pn41B
Pn41C

notch filter:

Fifth
stage

Torque
reference

Pn41D
Pn41E
Pn41F

T

! 1

T

1

Second order

Notch filter

Notch filter

Notch filter

Notch filter

Notch filter

I
|
I
I
|
|
I after filter
|
I
I
|
I
I
|

* The second stage second torque reference filter is disabled when Pn40F is set to 5,000 (default setting) and it is
enabled when Pn40F is set to a value lower than 5,000.

B Torque Reference Filter

If you suspect that machine vibration is being caused by the Servo Drive, try adjusting the
torque reference filter time constant. This may stop the vibration. The lower the value, the bet-
ter the control response characteristic will be, but there may be a limit depending on the
machine conditions.

First Stage First Torque Reference Filter Time Constant [Speed| [Position] [Torquel
Pn401 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0.01 ms 100 Immediately Tuning
Second Stage Second Torque Reference Filter Frequency [Speed| [Position| [Torquel
Pn40F Setting Range Setting Unit Default Setting When Enabled Classification
100 to 5,000 1 Hz 5000%* Immediately Tuning
Second Stage Second Notch Filter Q Value [Speed| [Position| [Torquel
Pn410 Setting Range Setting Unit Default Setting When Enabled Classification
50 to 100 0.01 50 Immediately Tuning

* The filter is disabled if you set the parameter to 5,000.

B Notch Filters

The notch filter can eliminate specific frequency elements generated by the vibration of sources
such as resonance of the shaft of a ball screw.

The notch filter puts a notch in the gain curve at the specific vibration frequency (called the
notch frequency). The frequency components near the notch frequency can be reduced or
removed with a notch filter.

Notch filters are set with three parameters for the notch filter frequency, notch filter Q value,
and notch filter depth. This section describes the notch filter Q value and notch filter depth.

* Notch filter Q Value

The setting of the notch filter Q value determines the width of the frequencies that are filtered

for the notch filter frequency. The width of the notch changes with the notch filter Q value. The
larger the notch filter Q value is, the steeper the notch is and the narrower the width of frequen-
cies that are filtered is.
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The notch filter frequency characteristics for different notch filter Q values are shown below.

Q=07
Q=1Q Frequency [Hz]
Oy —— '\\' - N —— v
1 Py ! i i HEEIED
_ i - i
g st ! Ti.1. : =l 1 . i = |||
g i L i
5 Q=05 Bl
>
E) -10 1™ T T
< :
15 i
1
-20 L | Lk

Note: The above notch filter frequency characteristics are based on calculated values and may be different from
actual characteristics.

* Notch Filter Depth

The setting of the notch filter depth determines the depth of the frequencies that are filtered for
the notch filter frequency. The depth of the notch changes with the notch filter depth. The
smaller the notch filter depth is, the deeper the notch is, increasing the effect of vibration sup-
pression. However, if the value is too small, vibration can actually increase.

The notch filter is disabled if the notch filter depth, d, is set to 1.0 (i.e., if Pn419 is set to 1,000).
The notch filter frequency characteristics for different notch filter depths are shown below.

Frequency [Hz] d = 1.0 (notch filter disabled)
0 T _‘,.1_/_ —————

Attenuation [dB]

~ap [

-50

Note: The above notch filter frequency characteristics are based on calculated values and may be different from
actual characteristics.

You can enable or disable the notch filter with Pn408.

Parameter Meaning When Enabled | Classification
n.00O0O0 . ) )
(default setting) Disable first stage notch filter.
Pn408 nE(I?II:EIII;I Enable first stage notch filter.
n. . )
(default setting) Disable second stage notch filter.
n.O0100 Enable second stage notch filter.
n.00O00 . . ,
. Disable third stage notch filter.
(default setting) 9 Immediately Setup
n.O0O01 Enable third stage notch filter.
n.O00O0O . )
Pnd16 | (default setting) Disable fourth stage notch filter.
n.O00O10 Enable fourth stage notch filter.
n.ooOonO . ) )
(default setting) Disable fifth stage notch filter.
n.O0100 Enable fifth stage notch filter.

Set the machine vibration frequencies in the notch filter parameters.

(o))
£
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=
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First Stage Notch Filter Frequency [Speed] [Position] [Torque]
Pn409 Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1 Hz 5,000 Immediately Tuning
First Stage Notch Filter Q Value [Speed] [Position| [Torque]
Pn40A Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
First Stage Notch Filter Depth [Speed| [Position| [Torquel
Pn40B Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning
Second Stage Notch Filter Frequency [Speed| [Position] [Torquel
Pn40C Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1Hz 5,000 Immediately Tuning
Second Stage Notch Filter Q Value [Speed] [Position] [Torque]
Pn40D Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
Second Stage Notch Filter Depth [Speed] [Position| [Torque]
Pn40E Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning
Third Stage Notch Filter Frequency [Speed| [Position| [Torquel
Pn417 Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1Hz 5,000 Immediately Tuning
Third Stage Notch Filter Q Value [Speed| [Position] [Torquel
Pn418 Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
Third Stage Notch Filter Depth [Speed] [Position] [Torque]
Pn419 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning
Fourth Stage Notch Filter Frequency [Speed] [Position| [Torque]
Pn41A Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1Hz 5,000 Immediately Tuning
Fourth Stage Notch Filter Q Value [Speed| [Position| [Torquel
Pn41B Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
Fourth Stage Notch Filter Depth [Speed]| [Position]| [Torque|
Pn41C Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning
Fifth Stage Notch Filter Frequency [Speed] [Position] [Torque]
Pn41D Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1 Hz 5,000 Immediately Tuning
Fifth Stage Notch Filter Q Value [Speed] [Position] [Torque]
Pn41E Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
Fifth Stage Notch Filter Depth [Speed| [Position| [Torquel
Pn41F Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning
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3 « Do not set notch filter frequencies (Pn409, Pn40C, Pn417, Pn41A, and Pn41D) that are close
@ to the speed loop’s response frequency. Set a frequency that is at least four times the speed
loop gain (Pn100). (However, Pn103 (Moment of Inertia Ratio) must be set correctly. If the set-
Important ting is not correct, vibration may occur and the machine may be damaged.
» Change the notch filter frequencies (Pn409, Pn40C, Pn417, Pn41A, and Pn41D) only while the
Servomotor is stopped. Vibration may occur if a notch filter frequency is changed during oper-
ation.

Guidelines for Manually Tuning Servo Gains

When you manually adjust the parameters, make sure that you completely understand the
information in the user’s manual and use the following conditional expressions as guidelines.
The appropriate values of the parameter settings are influenced by the machine specifications,
so they cannot be determined universally. When you adjust the parameters, actually operate
the machine and use the SigmaWin+ or analog monitor to monitor operating conditions. Even if
the status is stable while the motor is stopped, an unstable condition may occur when an oper-
ation reference is input. Therefore, input operation references and adjust the servo gains as you
operate the motor.

Stable gain: Settings that provide a good balance between parameters.

However, if the load moment of inertia is large and the machine system contains
elements prone to vibration, you must sometimes use a setting that is somewhat
higher to prevent the machine from vibrating.

Critical gain: Settings for which the parameters affect each other
Depending on the machine conditions, overshooting and vibration may occur and
operation may not be stable. If the critical gain condition expressions are not met,
operation will become more unstable, and there is a risk of abnormal motor shaft
vibration and round-trip operation with a large amplitude. Always stay within the
critical gain conditions.

If you use the torque reference filter, second torque reference filter, and notch filters together,
the interference between the filters and the speed loop gain will be superimposed. Allow lee-
way in the adjustments.

@ The following adjusted value guidelines require that the setting of Pn103 (Moment of Inertia Ratio)
is correctly set for the actual machine.
Important

4 When Pn10B = n.O00O00O (Pl Control)

Guidelines are given below for gain settings 1.

The same guidelines apply to gain settings 2 (Pn104, Pn105, Pn106, and Pn412). ﬂ

» Speed Loop Gain (Pn100 [Hz]) and Position Loop Gain (Pn102 [/s])
Stable gain: Pn102 [/s] < 21 x Pn100/4 [Hz]
Critical gain: Pn102 [/s] < 2r x Pn100 [HZ]

Tuning

» Speed Loop Gain (Pn100 [Hz]) and Speed Loop Integral Time Constant (Pn101 [ms])
Stable gain: Pn101 [ms] = 4,000/(2w x Pn100 [Hz])
Critical gain: Pn101 [ms] > 1,000/(2w x Pn100 [HZz])

» Speed Loop Gain (Pn100 [Hz]) and First Stage First Torque Reference Filter Time Constant
(Pn401 [ms])
Stable gain: Pn401 [ms] < 1,000/(2r x Pn100 [Hz] x 4)
Critical gain: Pn401 [ms] < 1,000/(2r x Pn100 [Hz] x 1)
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» Speed Loop Gain (Pn100 [Hz]) and Second Stage Second Torque Reference Filter Frequency
(Pn40F [Hz])
Critical gain: Pn40F [Hz] > 4 x Pn100 [Hz]

Note: Set the second stage second notch filter Q value (Pn410) to 0.70.

» Speed Loop Gain (Pn100 [Hz]) and First Stage Notch Filter Frequency (Pn409 [Hz]) (or Sec-
ond Stage Notch Filter Frequency (Pn40C [Hz]))
Critical gain: Pn409 [Hz] > 4 x Pn100 [HZz]

» Speed Loop Gain (Pn100 [Hz]) and Speed Feedback Filter Time Constant (Pn308 [ms])
Stable gain: Pn308 [ms] < 1,000/(2r x Pn100 [Hz] x 4)
Critical gain: Pn308 [ms] < 1,000/(2r x Pn100 [Hz] x 1)

€ When Pn10B = n.OO0O10 (I-P Control )
Guidelines are given below for gain settings 1.
The same guidelines apply to gain settings 2 (Pn104, Pn105, Pn106, and Pn412).

For I-P control, the relationships between the speed loop integral time constant, speed loop
gain, and position loop gain are different from the relationships for Pl control. The relationship
between other servo gains is the same as for Pl control.

» Speed Loop Gain (Pn100 [Hz]) and Speed Loop Integral Time Constant (Pn101 [ms])
Stable gain: Pn100 [Hz] = 320/Pn101 [ms]

+ Position Loop Gain (Pn102 [/s]) and Speed Loop Integral Time Constant (Pn101 [ms))
Stable gain: Pn102 [/s] < 320/Pn101 [ms]

Selecting the Speed Loop Control Method (Pl Control or I-P Control)

Usually, I-P control is effective for high-speed positioning and high-speed, high-precision pro-
cessing applications. With I-P control, you can use a lower position loop gain than for Pl con-
trol to reduce the positioning time and reduce arc radius reduction. However, if you can use
mode switching to change to proportional control to achieve the desired application, then
using PI control would be the normal choice.

Information

€ Decimal Points in Parameter Settings

For the SGD7S SERVOPACKS, decimal places are given for the settings of parameters on the
Digital Operator, Panel Operator, and in the manual. For example with Pn100 (Speed Loop
Gain), Pn100 = 40.0 is used to indicate a setting of 40.0 Hz. In the following adjusted value
guidelines, the decimal places are also given.

* Speed Loop Gain (Pn100 [Hz]) and Speed Loop Integral Time Constant (Pn101 [ms])
Stable gain: Pn101 [ms] = 4,000/(2r x Pn100 [Hz]), therefore
If Pn100 = 40.0 [Hz], then Pn101 = 4,000/(2% x 40.0) = 15.92 [ms].

Example

Model Following Control

You can use model following control to improve response characteristic and shorten position-
ing time. You can use model following control only with position control.

Normally, the parameters that are used for model following control are automatically set along
with the servo gains by executing autotuning or custom tuning. However, you must adjust them
manually in the following cases.

* When the tuning results for autotuning or custom tuning are not acceptable

« When you want to increase the response characteristic higher than that achieved by the tun-
ing results for autotuning or custom tuning

* When you want to determine the servo gains and model following control parameters yourself
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The block diagram for model following control is provided below.

Speed Movement '
Speed patte | oforence Modg(ljﬁlrlglwmg
mKp, mVFF, mTFF

Time T Speed Torque feedforward

feedforward

Position control loop Speed control loop

i Speed -—-—- T e 7 'Servomotor
! o |reference| vy + + i
—Deviation =] FOsition ~—Speed confrl jcurrent—t poer [AAH : )

! S| counter loop gain | 5] secton —[controll oo verter I

! Kp ‘ Kvand Ti section I Lo

| . ! :

! I Speedloop Current loop oo

l | e @

| Positonloop T T T T T T T T T T T T T T T —J :T
1_____________________________________________________________' Encoder
| SERVOPACK

Host controller Kp: Position loop gain (Pn102)

(Not provided by Yaskawa) Kv: Speed loop gain (Pn100)
Ti: Speed loop integral time constant (Pn101)
Tf: First stage first torque reference filter time constant (Pn401)
mKp: Model following control gain (Pn141)

mTFF: Model following control bias in the forward direction (Pn143)
Model following control bias in the reverse direction (Pn144)

mVFF: Model following control speed feedforward compensation (Pn147)

€ Manual Tuning Procedure
Use the following tuning procedure for using model following control.

Step Description

Friction compensation must also be used. Set the friction compensation parameters. Refer to the
1 following section for the setting procedure.

IZ 8.12.2 Friction Compensation on page 8-71

Adjust the servo gains. Refer to the following section for an example procedure.

I Tuning Procedure Example (for Position Control or Speed Control) on page 8-82

2 Note: 1. Set the moment of inertia ratio (Pn103) as accurately as possible.
2. Refer to the guidelines for manually tuning the servo gains and set a stable gain for the position loop gain

(Pn102).
I Guidelines for Manually Tuning Servo Gains on page 8-87

Increase the model following control gain (Pn141) as much as possible within the range in which

S overshooting and vibration do not occur.
If overshooting occurs or if the response is different for forward and reverse operation, fine-tune
4 model following control with the following settings: model following control bias in the forward direc-

tion (Pn143), model following control bias in the reverse direction (Pn144), and model following con-
trol speed feedforward compensation (Pn147).

(o))
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€ Related Parameters
Next we will describe the following parameters that are used for model following control.
* Pn140 (Model Following Control-Related Selections)
Pn141 (Model Following Control Gain)
Pn143 (Model Following Control Bias in the Forward Direction)
(
(

* Pn144 (Model Following Control Bias in the Reverse Direction)
Pn147 (Model Following Control Speed Feedforward Compensation)
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B Model Following Control-Related Selections
Set Pn140 = n.OO0OX to specify whether to use model following control.
If you use model following control with vibration suppression, set Pn140 to n.OOO10 or Pn140
=n.0O020. When you also perform vibration suppression, adjust vibration suppression with

custom tuning in advance.

Note: If you use vibration suppression (Pn140 = n.O0O10 or Pn140 = n.O0O20), always set Pn140 to n.OOO1
(Use model following control).

Parameter Function When Enabled | Classification
n.O0OO0 .
(default setting) Do not use model following control.
n.O0O0O1 Use model following control.
n.O0000O D t perf brati .
Pn140 |(default setting) 0 not perform vibration suppression. Immediately Tuning

n.OO10

Perform vibration suppression for a specific

frequency.

n.O00O20

Perform vibration suppression for two specific

frequencies.

B Model Following Control Gain
The model following control gain determines the response characteristic of the servo system. If
you increase the setting of the model following control gain, the response characteristic will
improve and the positioning time will be shortened. The response characteristic of the servo

system is determined by this parameter, and not by Pn102 (Position Loop Gain).

Model Following Control Gain

Position

Pn141 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1/s 500 Immediately Tuning
Information. O machines for which a high model following control gain cannot be set, the size

of the position deviation in model following control will be determined by the set-

ting of the model following control gain. For a machine with low rigidity, in which a
high model following control gain cannot be set, position deviation overflow
alarms may occur during high-speed operation. If that is the case, you can
increase the setting of the following parameter to increase the level for alarm

detection.

Use the following conditional expression for reference in determining the setting.

Maximum feed speed [reference units/s]

Pn 520 > « 2.
Pn 141/10 [1/s]
Position Deviation Overflow Alarm Level Position
Pn520 Setting Range Setting Unit | Default Setting | When Enabled | Classification
1to 1 reference .
1,073.741,823 unit 5,242,880 Immediately Setup

B Model Following Control Bias in the Forward Direction and Model Following Control Bias in
the Reverse Direction

If the response is different for forward and reverse operation, use the following parameters for
fine-tuning.
If you decrease the settings, the response characteristic will be lowered but overshooting will
be less likely to occur.

Model Following Control Bias in the Forward Direction

Pn143 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 0.1% 1,000 Immediately Tuning
Model Following Control Bias in the Reverse Direction Position
Pn144 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 0.1% 1,000 Immediately Tuning




8.13 Manual Tuning

8.13.2 Compatible Adjustment Functions

B Model Following Control Speed Feedforward Compensation

If overshooting occurs even after you adjust the model following control gain, model following
control bias in the forward direction, and model following control bias in the reverse direction,
you may be able to improve performance by setting the following parameter.

If you decrease the settings, the response characteristic will be lowered but overshooting will
be less likely to occur.

Model Following Control Speed Feedforward Compensation Position
Pn147 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 0.1% 1,000 Immediately Tuning

B Model Following Control Type Selection

When you enable model following control, you can select the model following control type. Nor-
mally, set Pn14F to n.OOO1 (Use model following control type 2) (default setting). If compati-

bility with previous models is required, set Pn14F to n.OOOO0 (Use model following control type

1).

Parameter Meaning When Enabled | Classification
n.O0000 Use model following control type 1.
Pn14F |n.O00O0OO0 ) After restart Tuning
- Use model following control type 2.
(default setting)

8.13.2

Compatible Adjustment Functions

The compatible adjustment functions are used together with manual tuning. You can use these
functions to improve adjustment results. These functions allow you to use the same functions
as for Z-1lI-Series SERVOPACKS to adjust Z-7-Series SERVOPACKS.

Feedforward

The feedforward function applies feedforward compensation to position control to shorten the
positioning time.

!;eedback pulses

Pn109 Pn10A
- - Feedforward Filter
FDlﬁel’entléﬂH Feedforward % Time Constant B
Position reference pulses| + .
P * | Position loop gain (Kp) }—tOJr

Feedforward Position
Pn109 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 100 1% 0 Immediately Tuning
Feedforward Filter Time Constant Position
Pn10A Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 6,400 0.01 ms 0 Immediately Tuning

Note: If you set the feedforward value too high, the machine may vibrate. As a guideline, use a setting of 80% or

less.

Tuning
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8.13 Manual Tuning

8.13.2 Compatible Adjustment Functions

Mode Switching (Changing between Proportional and Pl
Control)

You can use mode switching to automatically change between proportional control and Pl con-
trol.

Overshooting caused by acceleration and deceleration can be suppressed and the settling time
can be reduced by setting the switching condition and switching levels.

Without Mode Switching

E Overshooting

Reference

With Mode Switching

Motor
speed

Motor

speed
Actual Servomotor P

operation
<>

u Time
Settling time

;t:\J_> Time

Overshooting —— Settling time

€ Related Parameters
Select the switching condition for mode switching with Pn10B = n.OOOX.

8-92

Parameter That Sets the
itchi Level
Parameter hifEe SW'.tChmg v - WU Classification
Selection Rotary Linear Enabled
Servomotor | Servomotor
Use the internal
n.0odo . torque reference as Pn10C
(default setting) the condition.
Use the speed ref-
n.O00O01 erence as the con- Pn10D Pn181
dition.
Pn10B Use the accelera- Immediately Setup
n.O0O0O2 tion reference as Pn10E Pn182
the condition.
Use the position
n.000O3 deviation as the Pn10F
condition.
n.0O004 Do not use mode B
’ switching.
B Parameters That Set the Switching Levels
 Rotary Servomotors
Mode Switching Level for Torque Reference [Speed] [Position]
Pn10C | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 800 1% 200 Immediately Tuning
Mode Switching Level for Speed Reference [Speed| [Position|
Pn10D | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 min™ 0 Immediately Tuning
Mode Switching Level for Acceleration [Speed] [Position]
Pn10E | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 30,000 1 min'/s 0 Immediately Tuning
Mode Switching Level for Position Deviation Position
Pn10F | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 reference unit 0 Immediately Tuning




8.13 Manual Tuning

8.13.2 Compatible Adjustment Functions

» Linear Servomotors

Mode Switching Level for Force Reference [Speed| [Position|
Pn10C | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 800 1% 200 Immediately Tuning
Mode Switching Level for Speed Reference [Speed]| [Position]
Pn181 | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 mm/s 0 Immediately Tuning
Mode Switching Level for Acceleration [Speed]| [Position|
Pn182 | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 30,000 1 mm/s? 0 Immediately Tuning
Mode Switching Level for Position Deviation Position
Pn10F | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 reference unit 0 Immediately Tuning

m Using the Torque Reference as the Mode Switching Condition (Default Setting)

When the torgue reference equals or exceeds the torque set for the mode switching level for
torque reference (Pn10C), the speed loop is changed to P control.

The default setting for the torque reference level is 200%.

Speed reference

Speed \1_ Motor speed
‘ Time
+Prioc - Torque reference
Torque reference O % :
-Pn10C ********** \j
o L
Pl i P ‘ Pl control i =] \ Pl control

® Using the Speed Reference as the Mode Switching Condition

» Rotary Servomotors
When the speed reference equals or exceeds the speed set for the mode switching level for a

speed reference (Pn10D), the speed loop is changed to P control.

Speed reference Motor speed

Speed

j Il

P control \

Pn10D Time

Pl Pl control

(o))
£

5

=

« Linear Servomotors
When the speed reference equals or exceeds the speed set for the mode switching level for a

speed reference (Pn181), the speed loop is changed to P control.

Speed reference

Speed Motor speed

Time
PI control

Pn181

P control

PI
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8.13 Manual Tuning

8.13.2 Compatible Adjustment Functions

m Using the Acceleration as the Mode Switching Condition

 Rotary Servomotors
When the speed reference equals or exceeds the acceleration rate set for the mode switching
level for acceleration (Pn10E), the speed loop is changed to P control.

Speed reference

Speed \,_ N Motor speed
~ Time
Pn10E -+~ Motor acceleration
Speed 0 — \j
-PR1OE [T
- b
! + |
PI[P| Picontrol [P[PIcontrol

« Linear Servomotors
When the speed reference equals or exceeds the acceleration rate set for the mode switching
level for acceleration (Pn182), the speed loop is changed to P control.

Speed reference

7

Speed Motor speed

. Time
+Pnig2 - Motor acceleration

Acceleration O

-Pn182

€ Using the Position Deviation as the Mode Switching Condition

When the position deviation equals or exceeds the value set for the mode switching level for
position deviation (Pn10F), the speed loop is changed to P control.

This setting is enabled only for position control.

Speed reference

Speed Motor speed

Position deviation

Time

Pn10F

Pl \ P control \ Pl control

Position Integral

The position integral is the integral function of the position loop. It is used for the electronic
cams and electronic shafts when using the SERVOPACK with a Yaskawa MP3000-Series
Machine Controller.

Position Integral Time Constant Position
Pn11F Setting Range Setting Unit Default Setting When Enabled Classification
0 to 50,000 0.1 ms 0 Immediately Tuning




8.14 Diagnostic Tools

8.14.1 Mechanical Analysis

m Diagnostic Tools

8.14.1

Mechanical Analysis

Overview

You can connect the SERVOPACK to a computer to measure the frequency characteristics of
the machine. This allows you to measure the frequency characteristics of the machine without

using a measuring instrument.
SERVOPACK

Motor speed Motor speed Computer
] Support
. Software
©
=" (c

’—‘ Servomotor

= [
Reference that

Reference that
‘ causes vibration causes vibration

The motor is used to cause machine vibration and then the speed frequency characteristics for
the motor torque are measured. The measured frequency characteristics can be used to deter-

mine the machine resonance.

You determine the machine resonance for use in servo tuning and as reference for considering
changes to the machine. The performance of the servo cannot be completely utilized depend-
ing on the rigidity of the machine. You may need to consider making changes to the machine.
The information can also be used as reference for servo tuning to help you adjust parameters,
such as the servo rigidity and torque filter time constant.

You can also use the information to set parameters, such as the notch filters.

/N WARNING

® Mechanical analysis requires operating the motor and therefore presents hazards.
Before you execute mechanical analysis, check the information provided in the SigmaWin+

operating manual.

Tuning
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8.14 Diagnostic Tools

8.14.2 Easy FFT

Frequency Characteristics

The motor is used to cause the machine to vibrate and the frequency characteristics from the
torque to the motor speed are measured to determine the machine characteristics. For a nor-
mal machine, the resonance frequencies are clear when the frequency characteristics are plot-
ted on graphs with the gain and phase (Bode plots). The Bode plots show the size (gain) of the
response of the machine to which the torque is applied, and the phase delay (phase) in the
response for each frequency. Also, the machine resonance frequency can be determined from
the maximum frequency of the valleys (anti-resonance) and peaks (resonance) of the gain and
the phase delay.

For a motor without a load or for a rigid mechanism, the gain and phase change gradually in
the Bode plots.

Assumed anti-resonance Assumed resonance Assumed resonance
frequency frequency frequency, second candidate

U2 Mechanical Analysis AXIS#1 (] x|

Measurement | Maotch Fitter Setting I
—Resonsnce/snti-Resonance Fregquencies
Estimated Resonance
f 75.78
Freauency trz1[E =
"""" B Estimated Anti-Resonance r Ij
. Frequency 375 [Hz) CIR3
100C
Clear |
—Measuremert Condtions —————————————
I’L‘“TO :I' [BAdiv] Date Accessed 0070426 20:00:10
Drriving Moce F!or\zontal moce
Seale [FULL 7] [} H
Excitation Signal Eycle MYEYE

TAREES Allowable Rotations E[Rntaﬁnns] —0Q
i Excitation Amplitude  + ED[%]

Mo, of Executions ﬁ[Set]

Sampling Time Esﬂ[us]

Excitation Time J ferstion Esﬂ[ms]
—Cursar
d S ||:| v[ B ||:| vl
oo Gain[dE] T
: Phase[deg]
IAUTO 'l[deg.ldiv] Frequency(Hz]
@ Toolbar

@ START Button
Click the START Button to start analysis.
® Measurement and Notch Filter Setting Tab Pages
Measurement Tab Page: Displays detailed information on the results of analysis.
Notch Filter Setting Tab Page: Displays the notch filter frequencies. You can set these values in the parameters.

8.14.2

Easy FFT

The machine is made to vibrate and a resonance frequency is detected from the generated
vibration to set notch filters according to the detected resonance frequencies. This is used to
eliminate high-frequency vibration and noise.

During execution of Easy FFT, a frequency waveform reference is sent from the SERVOPACK to
the Servomotor to automatically cause the shaft to rotate multiple times within 1/4th of a rota-
tion, thus causing the machine to vibrate.

Execute Easy FFT after the servo is turned OFF if operation of the SERVOPACK results in high-
frequency noise and vibration.



8.14 Diagnostic Tools

8.14.2 Easy FFT

/\ WARNING

® Never touch the Servomotor or machine during execution of Easy FFT. Doing so may result
in injury.

/N\ CAUTION

® Use Easy FFT when the servo gain is low, such as in the initial stage of servo tuning. If you
execute Easy FFT after you increase the gain, the machine may vibrate depending on the
machine characteristics or gain balance.

Frequency
waveform
reference

Response

Travel Distance

SERVOPACK Servomotor

Easy FFT is built into the SERVOPACK for compatibility with previous products. Normally use
autotuning without a host reference for tuning.

Preparations

Check the following settings before you execute Easy FFT.

» The parameters must not be write prohibited.

« The main circuit power supply must be ON.

» The test without a motor function must be disabled (PnO0OC = n.OO0NO0).
» There must be no alarms.

» There must be no hard wire base block (HWBB).

» The servo must be OFF.

» There must be no overtravel.

» An external reference must not be input.

Operating Procedure

Use the following procedure.

1. Select Setup - EasyFFT from the menu bar of the Main Window of the SigmaWin+.

The EasyFFT Dialog Box will be displayed.
Click the Cancel Button to cancel Easy FFT. You will return to the main window.

(o))
£

5

=
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8.14 Diagnostic Tools
8.14.2 Easy FFT

2. Click the OK Button.

A WARNING

Thiz function is & dangerous function accompanied by opetation of & motor.
Be sure to confirm an operation manual before execution
Bie careful especialy of the follovwing points

1 .Plesse check the safety near an operation part

A motor ratates in the specified direction which are less than 1/4 ratation

at maximum two or more times by automatic operation during executing
this function.

Pleaze execute this function after fully checking that there iz no danger by
operation of & motar.

2. About an external instruction input

Do not input instructions from the external because this function generates
instructions of exclusive use in a SERYOPACK and outputs to & motor .

EasyFFT is started CH?

Another EasyFFT Dialog Box will be displayed.
3. Click the Servo ON Button.

P EasyFFT AXIS#0 4
~Servo ONJOFF operation

Servo Ol
O | Servo OFF

401

Messurement start ¢ Stopping operation

Measurement condttion

Start
Stimulus signel Fraquency

nstruction ampitude: | 14 ;| [%]

(1 - 300) Q
Rotetiondrection |Forward |+

Anglyzing frequency....

~Measurement result

Detected resonance frequency | [Hz]
Optimsl noteh fiter freguency, I [Hz]
Hotch fiter selection l

Wessurement complste

4. Select the instruction (reference) amplitude and the rotation direction in the Measure-
ment condition Area, and then click the Start Button.
The motor shaft will rotate and measurements will start.

~Servo OMOFF operation

Servo OFF
@ I Servo Ohl

l

~Measurement start § Stopping operation

Measurement condition

Start

Stimulus signal Frequency Eb\
Instruction ampituse] | 501 _Ijj 1%]

Rotation direction | Forward -

~Messurement resutt

Detected resonsnce frequensy I [Hz]
Optimal noteh fiter fregquency. I [Hz]
Notch filter sslection I

Q

Analyzing frequency

IMessurement camplste:

When measurements have been completed, the measurement results will be displayed.



8.14 Diagnostic Tools

8.14.2 Easy FFT

5. Check the results in the Measurement result Area and then click the Measurement
complete Button.

S EasyFFT AXIS#0 E x|

~Servo OMOFF operation

Zervo OFF

~Measurement start § Stopping operation

Messurement condtion
Start

Stimulus signal Frequency I:Q

Instruction ampltude | 50 _|:: 1361

{1 -300)

Rotation direction Farvward =

—Measurement result

Detected resonance freguency En-t [Hz]
Optimal notch fiter fregquency Fs“ [Hz]
MNatch fiter selection I he 15t step

Mezasurement complete

6. Click the Result Writing Button if you want to set the measurement results in the param-
eters.

B EasyFFT AXIS#0 [ x|

—Match fiter selection

Pnd0d: Torgue Related Function Switch nibble O MNotch Fiter Selection 1

|3 Disabled

\J

|1:Uses 13t step notch fiter for torgue reference

- Motch fitter freguency

Pra0s:1=t Step Notch Filer Fragusncy

000 H |554—le1

Please click & hutton, when you reflect 2 messurement result in User Parameter.

i Result Wiiing

i

This concludes the procedure. o
5

Related Parameters

The following parameters are automatically adjusted or used as reference when you execute n

Easy FFT.

Do not change the settings of these parameters during execution of Easy FFT.

Parameter Name Automatic Changes

Pn408 Torque-Related Function Selections Yes

Pn409 First Stage Notch Filter Frequency Yes

Pn40A First Stage Notch Filter Q Value No

Pn40C Second Stage Notch Filter Frequency Yes |

Pn40D Second Stage Notch Filter Q Value No

Pn456 Sweep Torque Reference Amplitude No

Yes: The parameter is automatically set.
No: The parameter is not automatically set, but the setting is read during execution.
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Monitoring

This chapter provides information on monitoring SERVO-
PACK product information and SERVOPACK status.
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9.1 Monitoring Product Information

9.1.1 Items That You Can Monitor

m Monitoring Product Information

9.1.1 Items That You Can Monitor

Monitor Items

» SERVOPACK model

« SERVOPACK software version
Information on SERVOPACKSs « SERVOPACK special specifications
+ SERVOPACK serial number

« SERVOPACK manufacturing date

» Servomotor model
Information on Servomotors « Servomotor serial number
» Servomotor manufacturing date

Encoder model

Rotary encoder resolution and linear encoder pitch resolution
Encoder type

Encoder software version

Encoder serial number

Encoder manufacturing date

» Option Module model

» Option Module software version
Information on Option Modules » Option Module special specifications
» Option Module serial number

» Option Module manufacturing date

L]
Information on Encoders .

912 Operating Procedures

Use the following procedure to display the product information monitor dialog box.
» Select Monitor - Read Product Information from the menu bar of the Main Window of the

SigmaWin+.
]
Servopackiatar | option card | Change the tab page as necessary.
—Servopack
Type: SCDV-1REL01AL
(Analogfulze-train input type rotary motor)
Soft wersion: FO04
Special Spec.: Standard
Click the Serial No. Buttons to display the
~Servomator serial numbers and manufacturing dates of
Type: SGMAS-D1ACAZN the Servomotor and SERVOPACK.
Encoder Infarmation

Type: UTTH-BI7EC
Resaolution: 131072 [Pulzeiey]

Type: incremental

Soft version: 000A Serial Mo |

« With the Digital Operator, you can use Fn011, Fn012, and FnO1E to monitor this informa-
tion.
Refer to the following manual for the differences in the monitor items compared with the
SigmaWin-+.
(11 =-7-Series Digital Operator Operating Manual (Manual No.: SIEP S800001 33)

Information



9.2 Monitoring SERVOPACK Status

9.2.1 System Monitor

Monitoring SERVOPACK Status

9.2.1

System Monitor

Use one of the following methods to display the System Monitor Window.
« Start the SigmaWin+. The System Monitor Window will be automatically displayed.

 Select Monitor - Monitor - System Monitor from the menu bar of the Main Window of the
SigmaWin-+.

The current signal status of the SERVOPACK is
j displayed. (This information is the same as the
information that is displayed for the bit data on
the panel display on the front of the SERVO-
PACK and the information that is displayed on
the Digital Operator display.)

Mator Power on

Speed Coincidence

Motor base blocked (BB}

Motor Running

The current status of the SERVOPACK is dis-

played. (The information that is displayed is the
same as the information that is displayed on the
panel display on the front of the SERVOPACK.)

J AN NNN]
“* Setup q Tuning

Pﬂ Trace

e Alarm

[¥ Displays the System Monitor window st Sigmalin+startug

If this check box is selected, this window will be displayed
automatically when the SigmaWin+ starts.

9.2.2

Monitoring Status and Operations

Use the following method to display the SERVOPACK'’s Status Monitor Window or Motion Mon-
itor Window.

» Select Monitor - Monitor - Status Monitor or Monitor - Monitor - Motion Monitor from
the menu bar of the Main Window of the SigmaWin+.

If these check boxes are selected, the current values are displayed in the Value column.

Statyz Manitar

}{{is | Mame | Walue | o
Main Circuit Main Circuit ON

Encader (PGRDY) Encoder Prepar...

Mator Mo Motor Powver

Dynamic Brake (DE)
Fotation Direction

Mode Switch

Speed Reference (Y-Ref)
Torgue Reference (T-Ref)
Position Reference (PLLS)
Command Pulse Sign (SIGHN)
Clear (CLR)

Monitoring
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9.2 Monitoring SERVOPACK Status

9.2.2 Monitoring Status and Operations

Monitor ltems

The items that you can monitor on the Status Monitor Window and Motion Monitor Window are

listed below.
» Status Monitor Window

Monitor Items

Main Circuit
Encoder (PGRDY)

(PULS)
 Position Reference
Direction
» Surge Current Limiting
Resistor Short Relay
Regenerative Transistor
Regenerative Error
Detection
* AC Power ON
» Overcurrent
+ Origin Not Passed

Internal Status
Input Signal Status

» /S-ON (Servo ON Input Signal)
» /P-CON (Proportional Control Input

* /ALM-RST (Alarm Reset Input Signal)

» SEN (Absolute Data Request Input
Signal)

» /G-SEL (Gain Selection Input Signal)

» /P-DET (Polarity Detection Input Sig-
nal)

» /EXT2 (External Latch Input 2 Signal)
» /EXT3 (External Latch Input 3 Signal)
» FSTP (Forced Stop Input Signal)

* ALM (Servo Alarm Output
Signal)

« Motor Power (Request) Signal) » /COIN (Positioning Com-

» Motor Power ON » P-OT (Forward Drive Prohibit Input pletion Output Signal)

» Dynamic Brake (DB) Signal) » /V-CMP (Speed Coinci-

 Rotation (Movement) * N-OT (Reverse Drive Prohibit Input dence Detection Output
Direction Signal) Signal)

* Mode Switch » /P-CL (Forward External Torque Limit » /TGON (Rotation Detec-

« Speed Reference (V-Ref) Signal) tion Output Signal)

» Torque Reference (T-Ref) » /N-CL (Reverse External Torque Limit » /S-RDY (Servo Ready Out-

« Position Reference Signal) put Signal)

/CLT (Torque Limit Detec-
tion Output Signal)

/VLT (Speed Limit Detec-
tion Output Signal)

/BK (Brake Output Signal)
/WARN (Warning Output

Output Signal Status

» /DEC (Origin Return Deceleration Signal)
Switch Input Signal) » /NEAR (Near Output Sig-
» /EXT1 (External Latch Input 1 Signal) nal)

PAO (Encoder Divided
Pulse Output Phase A Sig-
nal)

PBO (Encoder Divided
Pulse Output Phase B Sig-
nal)

PCO (Encoder Divided
Pulse Output Phase C Sig-
nal)

/PM (Preventative Mainte-
nance Output Signal)

* Motion Monitor Window

Monitor Items

» Current Alarm State

» Motor Speed

Speed Reference

Internal Torque Reference

Angle of Rotation 1 (number of
encoder pulses from origin within one
encoder rotation)

Angle of Rotation 2 (angle from origin
within one encoder rotation)

Input Reference Pulse Speed
Deviation Counter (Position Deviation)
Cumulative Load

Regenerative Load

» Power Consumption

» Consumed Power

» Cumulative Power Consumption

» DB Resistor Consumption Power

» Absolute Encoder Multiturn Data

« Absolute Encoder Position within One Rota-
tion

» Absolute Encoder (Lower)

» Absolute Encoder (Upper)

» Reference Pulse Counter

» Feedback Pulse Counter

« Fully Closed Feedback Pulse Counter

+ Total Operating Time




9.2 Monitoring SERVOPACK Status

9.2.3 I/0 Signal Monitor

9.2.3

I/0 Signal Monitor

Use the following procedure to check I/0O signals.

1. Select Monitor - Check Wiring from the menu bar of the Main Window of the Sig-

maWin+.

2. Click the Monitor Mode Button.

J wiring check AXIS#00

Maclel

| sGh7s-RT0AZOA

cnl-13 [ -

o7 [ -

cnig [ -

crii-g | DEC

=y

[ Pao output OFF

| PAD

Forced Hi

Farced Lo

CM1-17 18

[ PBO Output OFF

| FEO

Ch1-19,20

| PCO Output OFF

| pco

Ch1-21,22

ct-1o | ExT

| Positioning Incomplste

| rcom

CM1-1.2

et | ExT2

Ch1-23,24

chi-12 | ExT3

L/

f
II-
II-
II-
| Deceleration Limit Switc
| Mo EXT1 Interrupt Reque
| Mo EXT2 Interrupt Reque
[l e EXTS Irterrupt Reque

Ch1-25.26

| harmal

| alm

CM1-3.4

L

Information

Input signal status

Output signal status

You can also use the above window to check wiring.
» Checking Input Signal Wiring
Change the signal status at the host controller. If the input signal status on the window
changes accordingly, then the wiring is correct.
» Checking Output Signal Wiring
Click the Force Output Mode Button. This will force the output signal status to change. If
the signal status at the host controller changes accordingly, then the wiring is correct.
You cannot use the Force Output Mode Button while the servo is ON.

Monitoring
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9.3 Monitoring Machine Operation Status and Signal Waveforms
9.3.1

Monitoring Machine Operation Status and Signal Waveforms

Items That You Can Monitor

To monitor waveforms, use the SigmaWin+ trace function or a measuring instrument, such as a
memory recorder.

9.3.1 Items That You Can Monitor

You can use the SigmaWin+ or a measuring instrument to monitor the shaded items in the fol-
lowing block diagram.

* Rotary Servomotors

SERVOPACK
Torque i [ Speed feedforward | [ Torque feedforward |
reference ! i
Speed | | pos |
reroronce| | [Position command speed | Speed‘ref‘erence
Speed ==~ Position amplifier 3 ; f
conversion 3 [Active g};am\ \To}rque reference|
N Position loop |
Position Bk ' i : ; |
reference Electronic C + Deviation I TY* |Speed | Tyt Current
gear *C‘QP@”'%O ~| counter | Kp -O—> \gop O loop M Load
T on | - - r
7 ﬁ External encoder speed| (UNVW)
| + 1 L
| * ?‘%E\ectromcH' Motor speed  ----- e} CN2 L
3 gear % Speed | o F ENG
i | Deviation N conversio T L—
1| counter .
i T g + 1 ot Tloac .
1 L — — ‘ Deviation Motor - load Speed
! " |Position deviation Electronicr | " \nter | [Position deviation| |conversion CN31
! '==~1 Positioning completion T - gear i
L Completion of position hd hd
reference distribution
Fully closed*
* This speed is available when fully-closed loop control is being used.
* Linear Servomotors
SERVOPACK
Force i | Speed feedforward | [ Force feedforward ]
reference ! i
Speed Position command speed Speed reference
reference : .
Speeq r Position amplifier dewanoni ‘ Active g ain\ \Force reference\
conversion | | :
Position loo |
Position P ! 3
reference Electronic| +~ 1 |Deviation | 1+ |Speed Current
L gear A_z counter | ] KP * > loop loop M Load
_ (UN/W)
: 1
[ Electronic («—@
; i gear
i | Deviation Speed
i |_counter conversion
i i = — CN2
' 7~ Position deviation TT
i ~=~1Posttioning completion L J
o Completion of position
reference distribution




9.3 Monitoring Machine Operation Status and Signal Waveforms

9.3.2 Using the SigmaWin+

9.3.2

Using the SigmaWin+

This section describes how to trace data and I/0 with the SigmaWin+.

Refer to the following manual for detailed operating procedures for the SigmaWin+.
[J0 AC Servo Drives Engineering Tool SigmaWin+ Online Manual -7 Component (Manual No.: SIEP S800001 48)

Operating Procedure

Select Trace - Trace from the menu bar of the Main Window of the SigmaWin+.

] ) = Gy | 500 s
irgger cetiy |owin |06 | Messarement s | l mh
Triggee Conndtions | Triyaer Target [ Triger Lewed | Tripger Tyee fl — =

Trigger A g
Predriger ‘:ulmn_- . L';I

Click this button to display the Trace Setting
Dialog Box shown below, and set the data to
trace and the trace conditions.

frracesesning |
2=
Sampliog Tty
Aud Selfing [ Mondors pestaeing congleton (7] Set | | Sanpkog Time 125 =Jlus] %1000 = 125000 |ne)
Trace Otject Semng
I~ Hgh g hait.)
ossnning Trace - vertical nts (L) Fat)
Dt Fesctiack Speed | =] [ w1y w01 ron | [— -]
Dala2 Terque Retererce = — | | ) wa oo -] ]_';
Datn 3 Lnarning - = o3 Urartting - =]
Triggger saitinng
Trigger Corviions [ Triggper & - Pre tngger = m
Trigger & Trigger B
oo 1enom Trigger Torget [bo Trgger - Trigges Torget | v
Taree{ms] Trigger Loved 4: Trigges Loved 4:
Trigger Typa [+ = Trigges Type 4+ -
e R v o =

Trace Objects
You can trace the following items.
» Data Tracing

Trace Objects

Torque Reference

Position Error (Deviation)
Position Ampilifier Error (Deviation)

Feedback Speed  Speed Feedforward
Reference Speed « Torque Feedforward
Position Reference Speed « Effective (Active) Gain

« Main Circuit DC Voltage
« External Encoder Speed
» Control Mode

» Motor - Load Position Deviation

Monitoring
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9.3 Monitoring Machine Operation Status and Signal Waveforms

9.3.3 Using a Measuring Instrument

* /O Tracing

Trace Objects

Input
Signals

* /S-ON (Servo ON Input Signal)

« /P-CON (Proportional Control Input Sig-
nal)

» P-OT (Forward Drive Prohibit Input Signal)

» N-OT (Reverse Drive Prohibit Input Signal)

» /ALM-RST (Alarm Reset Input Signal)

 /P-CL (Forward External Torque/Force
Limit Input Signal)

« /N-CL (Reverse External Torque/Force
Limit Input Signal)

» /G-SEL (Gain Selection Input Signal)

 /P-DET (Polarity Detection Input Signal)

 /DEC (Origin Return Deceleration Switch
Input Signal)

» /EXT1 (External Latch Input 1 Signal)

» /EXT2 (External Latch Input 2 Signal)

» /EXTS (External Latch Input 3 Signal)

» FSTP (Forced Stop Input Signal)

Output
Signals

* ALM (Servo Alarm Output Signal)

» /COIN (Positioning Completion Output
Signal)

« /V-CMP (Speed Coincidence Detection
Output Signal)

» /TGON (Rotation Detection Output Sig-
nal)

« /S-RDY (Servo Ready Output Signal)

« /CLT (Torque Limit Detection Output Sig-
nal)

« /VLT (Speed Limit Detection Output Sig-

nal)

/BK (Brake Output Signal)

/WARN (Warning Output Signal)

/NEAR (Near Output Signal)

PAO (Encoder Divided Pulse Output

Phase A Signal)

» PBO (Encoder Divided Pulse Output
Phase B Signal)

» PCO (Encoder Divided Pulse Output
Phase C Signal)

» SEN (Absolute Data Request Input Signal)

» /HWBB1 (Hard Wire Base Block Input 1
Signal)

- /HWBB2 (Hard Wire Base Block Input 2
Signal)

Internal
Status

* ACON (Main Circuit ON Signal)

« PDETCMP (Polarity Detection Com-
pleted Signal)

» DEN (Position Reference Distribution
Completed Signal)

» PSET (Positioning Completion Output
Signal)

« CMDRDY (Command Ready Signal)

9.33

Using a Measuring Instrument

Connect a measuring instrument, such as a memory recorder, to the analog monitor connector
(CN5) on the SERVOPACK to monitor analog signal waveforms. The measuring instrument is
not provided by Yaskawa.

Refer to the following section for details on the connection.
Iz 4.8.3 Analog Monitor Connector (CN5) on page 4-40

Setting the Monitor Object

Use Pn006 = n.OOXX and Pn007 = n.OOXX (Analog Monitor 1 and 2 Signal Selections) to set
the items to monitor.

Line Color Signal Parameter Setting
White Analog monitor 1 Pn006 = n.OOXX
Red Analog monitor 2 Pn007 = n.OOXX
Black (2 GND 3

lines)




9.3 Monitoring Machine Operation Status and Signal Waveforms

9.3.3 Using a Measuring Instrument

Description
Parameter - . ;
Monitor Signal Output Unit Remarks
n.0000
(default « Rotary Servomotor: 1 V/1,000 min’
setting of Motor Speed * Linear Servomotor: 1 V/1,000 mm/s
Pn007)
« Rotary Servomotor:1 V/1,000 min™’ _
n.0001 Speed Reference * Linear Servomotor:1 V/1,000 mm/s
n.0002
(default
) Torque Reference 1 V/100% rated torque -
setting of
Pn006)
n.O0003 Position Deviation 0.05 V/Reference unit 0 V for speed or
’ ' torque control
. o . Position deviation
n.0004 Et?os;tlon Amplifier Devi- 0.05 V/encoder pulse unit after electronic gear
conversion
n.0005 Position Command + Rotary Servomotor:1 V/1,000 min™" | _
’ Speed * Linear Servomotor:1 V/1,000 mm/s
Pn006
or n.0006 FI%Deservtedhparameter _ _
Pn007 (Do not change.)
Motor - Load Position .
n.00O07 Deviation 0.01 V/Reference unit -
. ) Completion is indi-
n.0008 Positioning Completion Pos!t!on!ng completed: 5 V cated by the output
Positioning not completed: 0 V
voltage.
« Rotary Servomotor:1 V/1,000 min™" | _
n.00o9 Speed Feedforward * Linear Servomotor:1 V/1,000 mm/s
n.OO0A Torque Feedforward 1 V/100% rated torque -
The gain that is
. o 1stgain: 1V active is indicated
n.000B Active Gain 2nd gain: 2V by the output volt-
age.
) . T Completion is indi-
Completion of Position | Distribution completed: 5 V
n.0ooc Reference Distribution | Distribution not completed: 0 V Sgltg;gy the output
External Encoder o Value calculated at
n.ooob Speed 1V/1,000 min the motor shaft

* Refer to the following section for details.
I 8.12.1 Gain Switching on page 8-67

Monitoring
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9.3 Monitoring Machine Operation Status and Signal Waveforms

9.3.3 Using a Measuring Instrument

Changing the Monitor Factor and Offset

You can change the monitor factors and offsets for the output voltages for analog monitor 1
and analog monitor 2. The relationships to the output voltages are as follows:

Analog monitor 1 _
output voltage

Analog monitor 2 _
output voltage

—1) x

Analog Monitor 1 Signal
= (1) x Selection (Pn006 = n.OOOXX) X Magnification (Pn552)+0ffset Voltage (Pn550)

Analog Monitor 2 Signal
Selection (Pn007 = n.OOXX)

The following parameters are set.

Analog Monitor 1

% Analog Monitor2
Magnification (Pn553)

Analog Monitor 1

Analog Monitor 2
Offset Voltage (Pn551)

Analog Monitor 1 Offset Voltage [ Speed | [Position] [Torque |
Pn550 Setting Range Setting Unit Default Setting When Enabled | Classification
-10,000 to 10,000 0.1V 0 Immediately Setup
Analog Monitor 2 Offset Voltage [ Speed | [Position] [ Torque |
Pn551 Setting Range Setting Unit Default Setting When Enabled | Classification
-10,000 to 10,000 0.1V 0 Immediately Setup
Analog Monitor 1 Magnification [ Speed | [Position] [ Torque |
Pn552 Setting Range Setting Unit Default Setting When Enabled | Classification
-10,000 to 10,000 x0.01 100 Immediately Setup
Analog Monitor 2 Magnification [ Speed | [Position] [Torque |
Pn553 Setting Range Setting Unit Default Setting When Enabled | Classification
-10,000 to 10,000 x0.01 100 Immediately Setup
Example » Example for Setting the Item to Monitor to the Motor Speed (Pn006 = n.OOO00)

When Pn552 = 100 (Setting Unit: x0.01)

Analog monitor output voltage (V)

+6V

+ 6000

-GV frmmeenn ‘

Motor speed

When Pn552 = 1,000 (Setting Unit: x0.01)

Analog monitor output voltage (V)

Approx. +10 V
+8V
+6V

-800 -600

-6V
-8V
Approx. -10 V

+6 09 +1800 Motor speed
P (min-T)

Note: The effective linearity range is +8 V.
The resolution is 16 bits.



9.3 Monitoring Machine Operation Status and Signal Waveforms

9.3.3 Using a Measuring Instrument

Adjusting the Analog Monitor Output

You can manually adjust the offset and gain for the analog monitor outputs for the torque refer-
ence monitor and motor speed monitor.

The offset is adjusted to compensate for offset in the zero point caused by output voltage drift
or noise in the monitoring system.

The gain is adjusted to match the sensitivity of the measuring system.
The offset and gain are adjusted at the factory. You normally do not need to adjust them.

€ Adjustment Example
An example of adjusting the output of the motor speed monitor is provided below.

Offset Adjustment Gain Adjustment

Analog monitor output voltage Analog monitor output voltage

1M %Gaim
adjustment

/ J Offset adjustment
Motor speed

Motor speed

1000 [min~1]
Item Specification Iltem Specification
Offset Adjustment Range | -2.4Vto2.4V Gain Adjustment Range | 100 +50%
Adjustment Unit 18.9 mV/LSB Adjustment Unit 0.4%/LSB

The gain adjustment range is made using a 100% out-
put value (gain adjustment of 0) as the reference value
with an adjustment range of 50% to 150%.
A setting example is given below.
» Setting the Adjustment Value to -125
100 + (-125 x 0.4) = 50 [%]
Therefore, the monitor output voltage goes to 50%
of the original value.
« Setting the Adjustment Value to 125
100 + (125 x 0.4) = 150 [%]
Therefore, the monitor output voltage goes to 150%
of the original value.

» The adjustment values do not use parameters, so they will not change even if the parame-
ter settings are initialized.
+ Adjust the offset with the measuring instrument connected so that the analog monitor out-
put value goes to zero. The following setting example achieves a zero output.
» While power is not supplied to the Servomotor, set the monitor signal to the torque ref-
erence.
* In speed control, set the monitor signal to the position deviation.

Information

@ Preparations
Confirm the following condition before you adjust the analog monitor output.
» The parameters must not be write prohibited.

Monitoring
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9.3.3 Using a Measuring Instrument

€ Applicable Tools

You can use the following tools to adjust analog monitor outputs. The function that is used is
given for each tool.
+ Offset Adjustment

Tool Function Operating Procedure Reference
- (17 =-7-Series Digital Operator Operating Manual
Digital Operator Fn0OC (Manual No.: SIEP S800001 33)
SigmaWin+ Setup - Adjust Offset s *® Operating Procedure on page 9-12

+ Gain Adjustment

Tool Function Operating Procedure Reference
‘L (10 =-7-Series Digital Operator Operating Manual
Digital Operator FnOOD (Manual No.: SIEP S800001 33)
SigmaWin+ Setup - Adjust Offset s *® Operating Procedure on page 9-12

€ Operating Procedure
Use the following procedure.

1. Select Setup - Adjust Offset from the menu bar of the Main Window of the SigmaWin-+.
The Adjust the Analog Monitor Output Dialog Box will be displayed.

©_ Adjust the Analog Monitor Dutput AXIS #0 [ x|

Tero Adjustment | Gain Adjustment |

—Analog Monitor Output Offset
Charinel CH1 s

Oftset

—

+ G

Montar Signal ITorque reference : 1% M00%

2. Click the Zero Adjustment or Gain Adjustment Tab.

Zero Adjustmert )(Gain Adjustment )

—Analog Monitor Output Gain

Charnel CH1 I

Gain » @*

2

Monitor Signal ITorque reference : 1M 00%




9.3 Monitoring Machine Operation Status and Signal Waveforms

9.3.3 Using a Measuring Instrument

3. While watching the analog monitor, use the +1 and -1 Buttons to adjust the offset.
There are two channels: CH1 and CH2. If necessary, click the down arrow on the Channel Box and

select the channel.

S Adjust the Analog Monitor Dutput AXIS#0 B

Zero Adjustment | Gain Adustmet |

—Analog Monitor Output Offset
Channel CHI

Offzet

Monitor Signal ITorquE reference 1% HM00%

This concludes adjusting the analog monitor output.

Monitoring



9.4 Monitoring Product Life

9.4.1 Items That You Can Monitor

m Monitoring Product Life

94.1

Items That You Can Monitor

Monitor Items

* SERVOPACK Installation Environment

« Servomotor Installation Environment

« Built-in Fan Service Life Prediction

» Capacitor Service Life Prediction

 Surge Prevention Circuit Service Life Prediction
» Dynamic Brake Circuit Service Life Prediction

94.2

Operating Procedure

Use the following procedure to display the installation environment and service life prediction
monitor dialog boxes.

» Select Life Monitor — Installation Environment Monitor or Life Monitor — Service Life
Prediction Monitor from the menu bar of the Main Window of the SigmaWin+.

Information  With the Digital Operator, you can use Un025 to Un02A to monitor this information.

* [ Lile Monflor AXIS#00 x|

Installation Environment Monitor

Servapac Motor
Good[40%] E- Good[532%]

Lite Prediction Monitor

100 i g e A value of 100% indicates that the SERVOPACK has
not yet been used. The percentage decreases as the
SERVOPACK is used and reaches 0% when it is time
to replace the SERVOPACK.




9.4 Monitoring Product Life

9.4.3 Preventative Maintenance

94.3

Preventative Maintenance

You can use the following functions for preventative maintenance.
» Preventative maintenance warnings
» /PM (Preventative Maintenance Output) signal

The SERVOPACK can notify the host controller when it is time to replace any of the main parts.

Preventative Maintenance Warning

An A.9b0 warning (Preventative Maintenance Warning) is detected when any of the following
service life prediction values drops to 10% or less: SERVOPACK built-in fan life, capacitor life,
inrush current limiting circuit life, and dynamic brake circuit life. You can change the setting of
PnOOF = n.OO0OX to enable or disable these warnings.

Parameter Description L Clagsifi—
Enabled cation
n.0ooo . Do not detect preventative maintenance warnings. After
PnOOF (default setting) rostart Setup
n.ooo0o1 Detect preventative maintenance warnings.

/PM (Preventative Maintenance Output) Signal

The /PM (Preventative Maintenance Output) signal is output when any of the following service
life prediction values reaches 10% or less: SERVOPACK built-in fan life, capacitor life, inrush
current limiting circuit life, and dynamic brake circuit life. The /PM (Preventative Maintenance
Output) signal must be allocated.

Even if detection of preventive maintenance warnings is disabled (PnOOF = n.0OO030), the /PM
signal will still be output as long as it is allocated.

Classifi-
cation

Signal

Connector Pin No. Status

Signal Description

One of the following service life prediction values
reached 10% or less: SERVOPACK built-in fan
life, capacitor life, inrush current limiting circuit
life, and dynamic brake circuit life.

All of the following service life prediction values
are greater than 10%: SERVOPACK built-in fan
life, capacitor life, inrush current limiting circuit
life, and dynamic brake circuit life.

ON (closed)

Output /PM Must be allocated.

OFF (open)

Note: You must allocate the /PM signal to use it. Use Pn514 = n.OOOX (/PM (Preventative Maintenance Output)
Signal Allocation) to allocate the signal to connector pins. Refer to the following section for details.
IZ 6.1.2 Output Signal Allocations on page 6-5

Monitoring



Fully-Closed Loop
Control

This chapter provides detailed information on performing
fully-closed loop control with the SERVOPACK.

] Fuly-Glosed System ..................102
[ SERVOPAGK Commissioning Procedure 103
IEE] ParametrSetingsfor ol losed Loop ontl ..., 105

10.3.1 Control Block Diagram for Fully-Closed

LoopControl .......... ... ... ... 10-5
10.3.2 Setting the Motor Direction and the Machine

Movement Direction ..................... 10-6
10.3.3 Setting the Number of External Encoder Scale

Pitches .. ... ... . . . . . 10-7
10.3.4 Setting the PAO, PBO, and PCO

(Encoder Divided Pulse Output) Signals . ... .. 10-7
10.3.5 External Absolute Encoder Data Reception

Sequence . ... ... 10-8
10.3.6 Electronic Gear Setting ................... 10-8
10.3.7 Alarm Detection Settings ................. 10-8
10.3.8 Analog Monitor Signal Settings ............. 10-9

10.3.9 Setting to Use an External Encoder
for Speed Feedback ..................... 10-9




10.1 Fully-Closed System

m Fully-Closed System

With a fully-closed system, an externally installed encoder is used to detect the position of the
controlled machine and the machine’s position information is fed back to the SERVOPACK.
High-precision positioning is possible because the actual machine position is fed back directly.
With a fully-closed system, looseness or twisting of mechanical parts may cause vibration or
oscillation, resulting in unstable positioning.

The following figure shows an example of the system configuration.

/— Fully-closed Module

[oraot]

Servomotor Main

Circuit Cable .
~——Serial Converter

Unit Cable*

External
Encoder Cable*

External encoder (Not
provided by Yaskawa.)

* The connected devices and cables depend on the type of external linear encoder that is used.

Note: Refer to the following section for details on connections that are not shown above, such as connections to

power supplies and peripheral devices.
T 2.4 Examples of Standard Connections between SERVOPACKs and Peripheral Devices on page 2-20

10-2



10.2 SERVOPACK Commissioning Procedure

1104 SERVOPACK Commissioning Procedure

First, confirm that the SERVOPACK operates correctly with semi-closed loop control, and then
confirm that it operates correctly with fully-closed loop control.
The commissioning procedure for the SERVOPACK for fully-closed loop control is given below.

Required Parameter i
Step Description Operation : trolling
Settings Device
Set the parameters so that the
Check operation of the SERVOPACK operates correctly in
entire sequence with semi-closed loop control without a | « Pn0O00 (Basic Function
semi-closed loop control | load and check the following Select Switch 0)
and without a load. points. Set Pn002 to n.0O0OO to |« PnO01 (Basic Function
ltems to Check specify semi-closed loop control. Select Switch 1)
» Power supply circuit « Are there any errors in the SER- | « Pn002 = n.XOOO
wiring VOPACK? (External Encoder
» Servomotor wiring » Does jogging function correctly Usage) SERVO-
» Encoder wiring when you operate the SERVO- » Pn20E (Electronic Gear PACK or
1 » Wiring of 1/O signal PACK without a load? Ratio (Numerator)) host con-
lines from the host con- | « Do the I/O signals turn ON and * Pn210 (Electronic Gear troller
troller OFF correctly? Ratio (Denominator))
» Servomotor rotation * Is power supplied to the Servo- | « Pn50A, Pn50B, Pn511,
direction, motor speed, motor when the SV_ON (Servo and Pn516 (Input Signal
and multiturn data ON) command is sent from the Selections)
» Operation of safety host controller? * Pn50E, Pn50F, Pn510,
mechanisms, such as | » Does the Servomotor operate and Pn514 (Output Sig-
the brakes and the correctly when a position refer- nal Selections)
overtravel mechanisms ence is input by the host control-
ler?
Check operation with the
Servomotor connected
to the machine with
semi-closed loop control. | Connect the Servomotor to the
[tems to Check machine. Set the moment of inertia
« Initial response of the ratio in Pn103 using autotuning
> system connected to without a host reference. * Pn103 (Moment of Iner- | Host con-
the machine Check that the machine’s move- tia Ratio) troller
* Movement direction, ment direction, travel distance, and
travel distance, and movement speed agree with the
movement speed as references from the host controller.
specified by the refer-
ences from the host
controller
Set the parameters related to fully- | | PR002 = n.XOO0O
closed loop control and move the
X . ) (External Encoder
mathne with your hand without Usage)
tsurnmg ON the power supply tp the |, Pn20A (Number of
ervomotor. Check the following .
status with the Digital Operator or External Scale R|tohes)
SigmaWin-+. . EnfOl?’\ﬁElectrcimc))Gear
atio (Numerator
Check the external * Does the fully-closed feedback * Pn210 (Electronic Gear
pulse counter count up when the . .
encoder. Servomotor moves in the forward Ratio (Denominator))
3 ltems to Check direction? » Pn281 (Encoder Output _
* Is the signal from the . Is the tra\./el distance of the Resolution)
external encoder . . * Pn51B (Excessive Error
. machine visually about the same
received correctly? as the amount counted by the Level between Servo-
motor and Load Posi-
fully-closed feedback pulse tions)
Ng?e%nter? » Pn522 (Positiqning
The unit for the fully-closed feed- | | (P)ro]gnszle('g\jﬂlxvhdér) or
back pulse counter is pulses, One Full —cIoZed Bota—
which is equivalent to the external . Y
) X tion)
encoder sine wave pitch.

Fully-Closed Loop Control
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10.2 SERVOPACK Commissioning Procedure

Continued from previous page.

Required Parameter i
Step Description Operation a . trolling
Settings .
Device
Perform a program jog- | Perform a program jogging opera-
ging operation. tion and confirm that the travel dis-
ltems to Check tance is the same as the reference | « Pn530 to Pn536 (pro- SERVO-
4 | Does the fully-closed value in Pn531. gram jogging-related PACK
system operate correctly | When you perform program jog- parameters)
for the SERVOPACK ging, start from a low speed and
without a load? gradually increase the speed.
Operate the SERVO-
PACK. Input a position reference and con-
ltems to Check firm that the SERVOPACK oper-
Host con-
5 | Does the fully-closed ates correctly. - troller

system operate correctly,
including the host con-
troller?

Start from a low speed and gradu-
ally increase the speed.




10.3 Parameter Settings for Fully-Closed Loop Control

10.3.1 Control Block Diagram for Fully-Closed Loop Control

Parameter Settings for Fully-Closed Loop Control

This section describes the parameter settings that are related to fully-closed loop control.

. Position | Speed | Torque
Parameter to Set Setting Control | Control | Control Reference
Pn000 = n.OOOX | Motor direction V V V
page 10-6
Pn002 = n.XOOO | External encoder usage method S \ \/
Pn20A Number of external scale pitches \ \ v page 10-7
Encoder divided pulse output signals
Pn281 (PAO, PBO, and PCO) from the SERVO- S S v page 10-7
PACK
External absolute encoder data reception
- sequence S N v page 6-42
Pn20E and Pn210 | Electronic gear ratio S - - page 5-42
Pn51B Excessive deviation level between Servo- N B B
motor and load positions page 10-8
Pn52A Multiplier for one fully-closed rotation S - -
Pn006/Pn007 | Analog monitor signal \ \ \/ page 10-9
Pn22A = n.XOOO Speed feedback method during fully- N B B page 10-9
closed loop control

10.3.1

Control Block Diagram for Fully-Closed Loop Control

The control block diagram for fully-closed loop control is provided below.

MECHATROLINK __SERVOPACK
speed reference ¢
P f Bctonic Deviation Position Unit conversion| © +
osition reference gear & Speed .
B || counter [~icontrolloop[—|  Pn20A - Iggf) Votoy
e . |
O I I
Pn20E Speed 'Pn22A ! !
Pn210 feedback ! _ _?_ _X_D i~
xterna
MECHATROLINK Alarm Ot encoder
monitor data Unit conversion detection A.d10
1
- g Pn20A
Electronic gear
Encoder divided "
pulse output )
ivider i . Serlalion

Pn281

convers

* The connected device depends on the type of external encoder.

Note: You can use either an incremental or an absolute encoder. If you use an absolute encoder, set Pn002 to
n.00100 (Use the absolute encoder as an incremental encoder).

Fully-Closed Loop Control
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10.3 Parameter Settings for Fully-Closed Loop Control

10.3.2 Setting the Motor Direction and the Machine Movement Direction

1032 Setting the Motor Direction and the Machine Movement
Direction

You must set the motor direction and the machine movement direction. To perform fully-closed
loop control, you must set the motor rotation direction with both Pn000 = n.OOOOX (Direction
Selection) and Pn002 = n.XOOO (External Encoder Usage).

Pn002 = n.XOOO (External Encoder Usage)
Parameter
n. 1000 n.3000
Reference Forward Reverse Forward Reverse
direction reference reference reference reference
n.O0O00 | Motor direction CCW CW CCW CW
Pn000 External Forward Reverse Reverse Forward
=n.O00O00Ox encoder movement movement movement movement
(Direction Reference Forward Reverse Forward Reverse
Selection) direction reference reference reference reference
n.O0O0O1 | Motor direction CW CCW CW CCW
External Reverse Forward Forward Reverse
encoder movement movement movement movement
» Phase B leads in the divided pulses for a forward reference regardless of the setting of Pn000
=n.O00X.

» Forward direction: The direction in which the pulses are counted up.
» Reverse direction: The direction in which the pulses are counted down.

Related Parameters

4 Pn000 = n.OJOOX

Refer to the following section for details.
Iz 5.5 Motor Direction Setting on page 5-15

¢ Pn002 = n.XOOO
When you perform fully-closed loop control, set Pn002 to n.1000 or n.3000.

. When Classifi-
Parameter Name Meaning Enabled cation
n.0O0O0
(default set- Do not use an external encoder.
ting)
n1000 External g'xterrjal encoder moves in foryvard
Pn002 Encoder Usage irection for CCW motor rotation. After restart| Setup
n.2000 Reserved parameter (Do not change.)
e o everse e
n.4000 Reserved parameter (Do not change.)
Information  Determine the setting of Pn002 = n.XOOO as described below.

« Set Pn000 to n.OOMOO0 (Use the direction in which the linear encoder counts up as the for-
ward direction) and set Pn002 to n.1000 (The external encoder moves in the forward
direction for CCW motor rotation).

+ Manually rotate the motor shaft counterclockwise.

« If the fully-closed feedback pulse counter counts up, do not change the setting of Pn002
(Pn002 = n.1O00O0).

« If the fully-closed feedback pulse counter counts down, set Pn002 to n.3000.

10-6
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10.3.3 Setting the Number of External Encoder Scale Pitches

10.3.3

Setting the Number of External Encoder Scale Pitches

Set the number of external encoder scale pitches per motor rotation in Pn20A.

Number of external encoder

Settl ng Exam p I e pitches per motor rotation
‘ External encoder
Specifications M (Scale pitch: 20 um)
External encoder scale pitch: 20 um \év?rkpnece posnl?n—» = Workpiece position
Ball screw lead: 30 mm elore movement - ) after movement
T |
|-

Ball screw lead: 30 mm

If the external encoder is connected directly to the motor, the setting will be 1,500 (30 mm/0.02
mm = 1,500).

Note: 1. If there is a fraction, round off the digits below the decimal point.

2. If the number of external encoder scale pitches per motor rotation is not an integer, there will be deviation
in the position loop gain (Kp), feedforward, and position reference speed monitor. This is not relevant for
the position loop and it therefore does not interfere with the position accuracy.

Related Parameters

Number of External Scale Pitches
Pn20A Setting Range Setting Unit Default Setting When Enabled | Classification
410 1,048,576 | Sca'elu"t’i';%h/ revo- 32,768 After restart Setup

10.3.4

Setting the PAO, PBO, and PCO (Encoder Divided Pulse
Output) Signals

Set the position resolution in Pn281 (Encoder Output Resolution).
Enter the number of phase A and phase B edges for the setting.

Setting Example

Specifications

External encoder scale pitch: 20 um
Ball screw lead: 30 mm
Speed:1,600 mm/s

If a single pulse (multiplied by 4) is output for 1 um, the setting would be 20.
If a single pulse (multiplied by 4) is output for 0.5 um, the setting would be 40.
The encoder divided pulse output would have the following waveform if the setting is 20.

Phase B W

|

Sine wave pitch

“I” indicates the edge positions. In this example, the set value is 20 and therefore the number
of edges is 20.

Note: The upper limit of the encoder signal output frequency (multiplied by 4) is 6.4 Mpps. Do not set a value that
would cause the output to exceed 6.4 Mpps.
If the output exceeds the upper limit, an A.511 alarm (Overspeed of Encoder Output Pulse Rate) will be out-
put.

Fully-Closed Loop Control
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10.3 Parameter Settings for Fully-Closed Loop Control

10.3.5 External Absolute Encoder Data Reception Sequence

If the setting is 20 and the speed is 1,600 mm/s, the output frequency would be 1.6 Mpps
1600 mm/s
0.001 mm

Example
= 1,600,000 = 1.6 Mpps

Because 1.6 Mpps is less than 6.4 Mpps, this setting can be used.

Related Parameters

When Enabled | Classification
After restart Setup

Encoder Output Resolution
Setting Range Setting Unit Default Setting
1to 4,096 1 edge/pitch 20

Pn281

Note: The maximum setting for the encoder output resolution is 4,096.
If the resolution of the external encoder exceeds 4,096, pulse output will no longer be possible at the resolu-
tion given in & Feedback Resolution of Linear Encoder on page 5-44.

10.3.5

External Absolute Encoder Data Reception Sequence

Refer to the following section for details.
5 6.9.4 Reading the Position Data from the Absolute Linear Encoder on page 6-42

With fully-closed loop control, the same sequence as for a Linear Servomotor is used.

10.3.6

Electronic Gear Setting

Refer to the following section for details.
I 5.15 Electronic Gear Settings on page 5-42

With fully-closed loop control, the same setting as for a Linear Servomotor is used.

10.3.7

Alarm Detection Settings

This section describes the alarm detection settings (Pn51B and Pn52A).

Pn51B (Excessive Error Level between Servomotor and
Load Positions)

This setting is used to detect the difference between the feedback position of the motor
encoder and the feedback load position of the external encoder for fully-closed loop control.

If the detected difference exceeds the setting, an A.d10 alarm (Motor-Load Position Error Over-
flow) will be output.

Excessive Error Level between Servomotor and Load Positions
. . . . Classifica-
Pn51B Setting Range Setting Unit Default Setting When Enabled tion
0to 1 reference unit 1000 Immediately Setup

1,073,741,824

Note: An A.d10 alarm will not be output if this parameter is set to 0.

Pn52A (Multiplier per One Fully-closed Rotation)

Set the coefficient of the deviation between the motor and the external encoder per motor rota-

tion.

This setting can be used to prevent the motor from running out of control due to damage to the
external encoder or to detect belt slippage.



10.3 Parameter Settings for Fully-Closed Loop Control

10.3.8 Analog Monitor Signal Settings

€ Setting Example
Increase the value if the belt slips or is twisted excessively.
If this parameter is set to 0, the external encoder value will be read as it is.

If you use the default setting of 20, the second rotation will start with the deviation for the first
motor rotation multiplied by 0.8.

Deviation between motor and external encoder

Large Pn52A =0
e 7
Pn52A =20 |
Smal Pn52A = 100
Motor speed
| | | | |
\ \ \ \ \
1st rotation 2nd rotation 3rd rotation 4th rotation
€ Related Parameters
Multiplier per One Fully-closed Rotation
Pn52A Setting Range Setting Unit Default Setting When Enabled | Classification
0to 100 1% 20 Immediately Setup

10.3.8

Analog Monitor Signal Settings

You can monitor the position deviation between the Servomotor and load with an analog moni-
tor.

. When Classifi-
Parameter Name Meaning Enabled cation
Analog Monitor 1 | Position deviation between motor and load
ey N 0007 Signal Selection | (output unit: 0.01 V/reference unit). Immedi- Setu
Pn007 | n.O0oo7 Analog Monitor 2 | Position deviation between motor and load ately P
’ Signal Selection | (output unit: 0.01 V/reference unit).

10.3.9

Setting to Use an External Encoder for Speed Feedback

For fully-closed loop control, you normally set a parameter to specify using the motor encoder
speed (Pn22A = n.0O00O0).

If you will use a Direct Drive Servomotor and a high-resolution external encoder, set the param-
eter to specify using the speed of the external encoder (Pn22A = n.1000).

. When e
Parameter Meaning Enabled Classification
n.0O00O0O
(default set- | Use motor encoder speed.
Pn22A ting) After restart Setup
n.1000 Use external encoder speed.

Note: This parameter cannot be used if Pn002 is set to n.0OOO (Do not use external encoder).

Fully-Closed Loop Control

10-9



Safety Functions

This chapter provides detailed information on the safety
functions of the SERVOPACK.
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11.1 Introduction to the Safety Functions

11.1.1 Safety Functions

m Introduction to the Safety Functions

11.1.1

Safety Functions

Safety functions are built into the SERVOPACK to reduce the risks associated with using the
machine by protecting workers from the hazards of moving machine parts and otherwise
increasing the safety of machine operation.

Especially when working in hazardous areas inside guards, such as for machine maintenance,
the safety function can be used to avoid hazardous moving machine parts.

Refer to the following section for information on the safety function and safety parameters.
32 Compliance with UL Standards, EU Directives, and Other Safety Standards on page xxii

@ Products that display the TUV mark on the nameplate have met the safety standards.

Important

11.1.2

Precautions for Safety Functions

/A\ WARNING

® To confirm that the HWBB function satisfies the safety requirements of the system, you
must conduct a risk assessment of the system.
Incorrect use of the safety function may cause injury.

® The Servomotor will move if there is an external force (e.g., gravity on a vertical axis) even
when the HWBB function is operating. Use a separate means, such as a mechanical brake,
that satisfies the safety requirements.
Incorrect use of the safety function may cause injury.

® While the HWBB function is operating, the motor may move within an electric angle of 180°
or less as a result of a SERVOPACK failure. Use the HWBB function for an application only
after confirming that movement of the motor will not result in a hazardous condition.
Incorrect use of the safety function may cause injury.

® The dynamic brake and the brake signal are not safety-related elements. You must design
the system so that SERVOPACK failures will not cause a hazardous condition while the
HWBB function is operating.
Incorrect use of the safety function may cause injury.

® Connect devices that satisfy the safety standards for the signals for safety functions.
Incorrect use of the safety function may cause injury.

® |f the HWBB function is used for an emergency stop, shut OFF the power supply to the Ser-
vomotor with an independent electric or mechanical component.
Incorrect use of the safety function may cause injury.

® The HWBB function does not shut OFF the power to the SERVOPACK or electrically isolate
it. Implement measures to shut OFF the power supply to the SERVOPACK before you per-

form maintenance on it.
There is a risk of electric shock.




11.2 Hard Wire Base Block (HWBB)

11.2.1 Risk Assessment

Hard Wire Base Block (HWBB)

A hard wire base block (abbreviated as HWBB) is a safety function that is designed to shut OFF
the current to the motor with a hardwired circuit.

The drive signals to the Power Module that controls the motor current are controlled by the cir-
cuits that are independently connected to the two input signal channels to turn OFF the Power
Module and shut OFF the motor current.

For safety function signal connections, the input signal is the 0-V common and the output signal

K@ is a source output.
This is opposite to other signals described in this manual.

Important  To avoid confusion, the ON and OFF status of signals for the safety function are defined as fol-

lows:
ON: The state in which the relay contacts are closed or the transistor is ON and current flows

into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no current

flows into the signal line.

The input signal uses the 0-V common. The following figure shows a connection example.

SERVOPACK .
Control circuit
24-V power supply =
(&>}
Switch @
— R /HWBB1+ |4 B X%
Fuse 1 g +(
! /HWBB1-|3 +\ |  [)|Stopped.
} /HWBB2+ |5
‘ —< * |
HWBRB2- 5 @ §%1(7 |:> Stopped.

Power Module

11.21

Risk Assessment

When using the HWBB, you must perform a risk assessment of the servo system in advance to
confirm that the safety level of the standards is satisfied. Refer to the following section for

details on the standards.
I Compliance with UL Standards, EU Directives, and Other Safety Standards on page xxii

Note: To meet performance level e (PLe) in EN ISO 13849-1, the EDM signal must be monitored by the host con-
troller. If the EDM signal is not monitored by the host controller, the level will be safety performance level d
(PLd).

The following hazards exist even when the HWBB is operating. These hazards must be
included in the risk assessment.

« The Servomotor will move if an external force is applied to it (for example, gravity on a vertical
axis). Implement measures to hold the Servomotor, such as installing a separate mechanical

brake.

Safety Functions



11.2 Hard Wire Base Block (HWBB)

11.2.2 Hard Wire Base Block (HWBB) State

« If a failure occurs such as a Power Module failure, the Servomotor may move within an elec-
tric angle of 180°. Ensure safety even if the Servomotor moves.
The rotational angle or travel distance depends on the type of Servomotor as follows:
» Rotary Servomotor: 1/6 rotation max. (rotational angle calculated at the motor shaft)
« Direct Drive Servomotor: 1/20 rotation max. (rotational angle calculated at the motor shaft)
* Linear Servomotor: 50 mm max.

« The HWBB does not shut OFF the power to the SERVOPACK or electrically isolate it. Imple-
ment measures to shut OFF the power supply to the SERVOPACK before you perform main-
tenance on it.

11.2.2

Hard Wire Base Block (HWBB) State

The SERVOPACK will be in the following state if the HWBB operates. If the /HWBB1 or
/HWBB?2 signal turns OFF, the HWBB will operate and the SERVOPACK will enter a HWBB
state.

e When HWBB Operates after Servo OFF (Power Not Supplied to Motor)

/HWBB1 - OFF (motor current
/HWBB2 ON {normal operation) shut-OFF request)

MECHATROLINK-IIl  Motion or other SV_OFF v SMON or
command command command other command

Servo command
status 1 0
SV_ON

Servo command
input signal monitor
ESTP

0 i 1

Status HWBB state

SERVOPACK Status ~ OPerating X BB state

e When HWBB Operates While Power Is Supplied to Servomotor

/HWBB1 oN | ti OFF (motor current
Jwegg O (ormal operation) shut-OFF request)
MECHATROLINK-III Motion or other \ SMON or
command command A other command
Servo command
status 1 0
SV_ON i
Servo command
input signal monitor 0 1
ESTP

SERVOPACK Status Operating X WEB ctate

Status




11.2 Hard Wire Base Block (HWBB)

11.2.3 Resetting the HWBB State

1123 Resetting the HWBB State

Normally, after the SV_OFF (Servo OFF: 32 hex) command is received and power is no longer
supplied to the Servomotor, the /HWBB1 and /HWBB2 signals will turn OFF and the SERVO-
PACK will enter the HWBB state. If you turn ON the /HWBB1 and /HWBB2 signals in this state,
the SERVOPACK will enter a base block (BB) state and will be ready to acknowledge the
SV_ON (Servo ON: 31 hex) command.

/HWBBT1 OFF (motor current ON (normal operation
/HWBB2 shut-OFF request) ( ? )
MECHATRO- SMON or }

LINK-IIl command other command X SV_ON command

I

I

Servo command |
I

|

I

status 0 1
SV_ON

Servo command 1 0 | 0
input signal monitor .

ESTP

PAOK o1 ) | Operating Status
PACK Status HWBB state T BB state X perating

If the /HWBB1 and /HWBB2 signals are OFF and the SV_ON (Servo ON: 31 hex) command is
received, the HWBB state will be maintained even after the /HWBB1 and /HWBB?2 signals are
turned ON. Send the SV_OFF (Servo OFF: 32 hex) command to place the SERVOPACK in the
BB state and then send the SV_ON (Servo ON: 31 hex) command.

/HwBB1  OFF (motor current ON (normal operation)
/HwBB2  shut-OFF request)
MECHATROLINK-I SV OFF SV ON
command SV_ON command >< command /\ command
Servo command 1 ‘
status 0 : 0 ;
SV_ON
Servo command input 1 0 : 0
signal monitor )
ESTP | |
SERVOPACK ; i/ Operating
Status HWBB state >< BB state >< Status

Note: If the SERVOPACK is placed in the BB state while the main circuit power supply is OFF, the HWBB state will
be maintained until the SV_OFF (Servo OFF: 32 hex) command is received.

Safety Functions



11.2 Hard Wire Base Block (HWBB)

11.2.4 Related Commands

11.24

Related Commands

If the /HWBB1 or /HWBB2 signal turns OFF and the HWBB operates, the ESTP bit in the servo
command input signal monitor (SVCMD_IO) will change to 1. The host controller can monitor
this bit to determine the status.

If the state changes to the HWBB state during the execution of the next motion command, a
command warning occurs. If a warning occurs, clear the alarm to return to normal operating
status. After stopping or canceling the motion command, using the sequence of commands to
return to the HWBB status is recommended.

Applicable Motion Commands
SV_ON (Servo ON)
INTERPORATE (Interpolating)
POSING (Positioning)
FEED (Constant Speed Feed)
EX_FEED (Constant Speed Feed with Position Detection)
LATCH (Interpolating with Position Detection)
EX_POSING (External Input Positioning)
ZRET (Origin Return)

11.25

Detecting Errors in HWBB Signal

If only the /HWBB1 or the /HWBB2 signal is input, an A.Eb1 alarm (Safety Function Signal Input
Timing Error) will occur unless the other signal is input within 10 seconds. This makes it possi-
ble to detect failures, such as disconnection of an HWBB signal.

/\ CAUTION

® The A.Eb1 alarm (Safety Function Signal Input Timing Error) is not a safety-related element.
Keep this in mind when you design the system.

11.2.6

HWBB Input Signal Specifications

If an HWBB is requested by turning OFF the two HWBB input signal channels (/HWBB1 and
/HWBB2), the power supply to the Servomotor will be turned OFF within 8 ms.

8 ms max.
/HWBB1
/HWBB2 ON (normal OFF (motor current
operation) shut-OFF request)
SERVO-
PACK Status Normal operating status HWBB state

Note: 1. The OFF status is not recognized if the OFF interval of the /HWBB1 or /HWBB?2 signal is 0.5 ms or shorter.
2. You can check the status of the input signals by using monitor displays. Refer to the following section for
details.
Iz 9.2.31/0 Signal Monitor on page 9-5



11.2 Hard Wire Base Block (HWBB)

11.2.7 Operation without a Host Controller

11.2.7

Operation without a Host Controller

The HWBB will operate even for operation without a host controller.

However, if the HWBB operates during execution of the following functions, leave the execution
mode for the function and then enter it again to restart operation. Operation will not be
restarted simply by turning OFF the /HWBB1 and /HWBB2 signals.

Applicable Functions Resetting the HWBB State

After you turn ON the /HWBB1 and
/HWBB2 signals, leave the execution mode
for the function and then enter it again.

 Jogging

+ Origin search Function - V

+ Program jogging execution | Unction Netfincton [ Fynction

« Automatic adjustment without status  oxecutionmode, (motor eallon 10%) execution mode
host reference current :

« Easy FFT /HWBB1 ON (normal | shut-OFF [ oN (normal

» Adjustment of motor current /HWBB2  operation) request) operation)

detection signal offset

SERVOPACK  Operating 1 : Operating
Status Status X HIWBS state X BB state XStatus

11.2.8

/S-RDY (Servo Ready Output) Signal

The SV_ON (Servo ON: 31 hex) command will not be acknowledged in the HWBB state. There-

fore, the Servo Ready Output Signal will turn OFF.
The Servo Ready Output Signal will turn ON if both the /HWBB1 and /HWBB2 signals are ON

and the servo is turned OFF (BB state).

An example is provided below for when the main circuit power supply is ON and the SENS_ON
(Turn Sensor ON) command is input when there is no servo alarm. (An absolute encoder is
used in this example.)

/HWBBH1 ON (normal OFF (motor current ON (normal
/HWBB2  operation) shut-OFF request) operation)
Servo ON : ON OFF
SERVOPACK  Operating ¥ HWBB state ' BB state
Status Status h A
/S-RDY (Servo
Ready Output
Signal) ON OFF ON

Safety Functions



11.2 Hard Wire Base Block (HWBB)

11.2.9 /BK (Brake Output) Signal

1129 /BK (Brake Output) Signal

If the HWBB operates when the /HWBB1 or /HWBB2 signal is OFF, the /BK (Brake) signal will
turn OFF. At that time, the setting in Pn506 (Brake Reference - Servo OFF Delay Time) will be
disabled. Therefore, the Servomotor may be moved by external force until the actual brake
becomes effective after the /BK signal turns OFF.

/N\ CAUTION

® The brake signal is not a safety-related element. You must design the system so that a haz-
ardous condition does not occur even if the brake signal fails in the HWBB state. Also, if a
Servomotor with a Brake is used, keep in mind that the brake in the Servomotor is used only
to prevent the moving part from being moved by gravity or an external force and it cannot
be used to stop the Servomotor.

11.210 Stopping Methods

If the /HWBB1 or /HWBB2 signal turns OFF and the HWBB operates, the Servomotor will stop
according to the stop mode that is set for stopping the Servomotor when the servo turns OFF
(Pn001 = n.OO0OX). However, if the dynamic brake is enabled (Pn001 = n.OOO0OO0 or
n.O001), observe the following precautions.

/\ CAUTION

® The dynamic brake is not a safety-related element. You must design the system so that a
hazardous condition does not occur even if the Servomotor coasts to a stop in the HWBB
state. Normally, we recommend that you use a sequence that returns to the HWBB state
after stopping for a reference.

® If the application frequently uses the HWBB, stopping with the dynamic brake may result in
the deterioration of elements in the SERVOPACK. To prevent internal elements from deterio-
rating, use a sequence in which the HWBB state is returned to after the Servomotor has
come to a stop.

11.211 ALM (Servo Alarm) Signal

The ALM (Servo Alarm) signal is not output in the HWBB state.



11.3 EDM1 (External Device Monitor)

11.3.1 EDM1 Output Signal Specifications

EDM1 (External Device Monitor)

The EDM1 (External Device Monitor) signal is used to monitor failures in the HWBB. Connect
the monitor signal as a feedback signal, e.g., to the Safety Unit.

Note: To meet performance level e (PLe) in EN ISO 13849-1, the EDM signal must be monitored by the host con-
troller. If the EDM signal is not monitored by the host controller, the level will be safety performance level d
(PLd).

* Failure Detection Signal for EDM1 Signal
The relationship between the EDM1, /HWBB1, and /HWBB2 signals is shown below.

Detection of failures in the EDM1 signal circuit can be achieved by using the four status of the
EDM1 signal in the following table. A failure can be detected by checking the failure status,
e.g., when the power supply is turned ON.

Signal Logic
/HWBB1 ON ON OFF OFF
/HWBB2 ON OFF ON OFF
EDM1 OFF OFF OFF ON

/\ WARNING

® The EDM1 signal is not a safety output. Use it only for monitoring for failures.

11.3.1

EDM1 Output Signal Specifications

If an HWBB is requested by turning OFF the two HWBB input signal channels (/HWBB1 and /HWBB?2)
when the safety function is operating normally, the EDM1 output signal will be turned ON within 8 ms.

8 ms max.
/HWBB1
/HWBB2 ON
(normal operation) OFF (motor current shut-OFF request)
/EDMA1 OFF ON

Safety Functions



11.4 Applications Examples for Safety Functions

11.4.1 Connection Example

m Applications Examples for Safety Functions

This section provides examples of using the safety functions.

1141 Connection Example

In the following example, a Safety Unit is used and the HWBB operates when the guard is
opened.

GOSX-BC202 Safety
Unit manufactured by
OMRON Corporation

T11T12T21 T22
Inputs

Reset/feedback

Outputs
SERVOPACK
S24514
CN8
/HWBB1+
> —
ov /HWBB1-J 3 @ XEF*(,
/HWBB24) 6
7**(
/HWBB2,) 5 P+
EDM1+) 8 L
J=y
L~ |
EDM1-) 7

—
=

When the guard is opened, both the /HWBB1 and the /HWBB2 signals turn OFF, and the
EDM1 signal turns ON. Because the feedback circuit is ON while the guard is closed, the

Safety Unit is reset, the /HWBB1 and the / HWBBZ2 signals turn ON, and the operation is
enabled.

Note: The EDM1 signal is used as a source output. Connect the EDM1 so that the current flows from EMD1+ to
EMD1-.

1142 Failure Detection Method

If a failure occurs (e.g., the /HWBB1 or the /HWBB2 signal remains ON), the Safety Unit is not
reset when the guard is closed because the EDM1 signal remains OFF. Therefore starting is not
possible and a failure is detected.

In this case the following must be considered: an error in the external device, disconnection of
the external wiring, short-circuiting in the external wiring, or a failure in the SERVOPACK. Find
the cause and correct the problem.

11-10



11.4 Applications Examples for Safety Functions

11.4.3 Procedure

1143 Procedure

‘ 1 ‘ Request is received to open the guard.

|

If the motor is operating, a stop command is received from the

host controller, the motor stops, and the servo is turned OFF.

i

w

‘ The guard is opened.

i

The /HWBB1 and /HWBB?2 signals turn OFF and the HWBB
operates. (Working inside the guard is enabled.)

|

(&)}

‘ The worker leaves the guarded area after completing work. ‘

|

()]

‘ The guard is closed. ‘

l

‘ The servo is turned ON by the host controller.

Safety Functions
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11.5 Validating Safety Functions

m Validating Safety Functions

When you commission the system or perform maintenance or SERVOPACK replacement, you
must always perform the following validation test on the HWBB after completing the wiring. (It
is recommended that you keep the confirmation results as a record.)
« When the /HWBB1 and /HWBB2 signals turn OFF, confirm that the Digital Operator displays
Hbb and that the Servomotor does not operate.
« Monitor the ON/OFF status of the /HWBB1 and /HWBB2 signals.
If the ON/OFF status of the signals do not coincide with the display, the following must be
considered: an error in the external device, disconnection of the external wiring, short-circuit-

ing in the external wiring, or a failure in the SERVOPACK. Find the cause and correct the
problem.

Refer to the following sections for details on the monitor.

Iz 9.2.31/0 Signal Monitor on page 9-5

» Confirm that the EDM1 signal is OFF while in normal operation by using the feedback circuit
input display of the connected device.

11-12



11.6 Connecting a Safety Function Device

Connecting a Safety Function Device

Use the following procedure to connect a safety function device.

1. Remove the Safety Jumper Connector from the connector for the safety function device
(CN8).

I/I Enlarged
N View

9
RE | =
S |
D H— —
Hold the Safety Jumper
Safety Jumper Connector between your
Connector fingers and remove it.

2. Connect the safety function device to the connector for the safety function device
(CNS8).

Note: If you do not connect a safety function device, leave the Safety Jumper Connector connected to the connec-
tor for the safety function device (CN8). If the SERVOPACK is used without the Safety Jumper Connector
connected to CN8, no current will be supplied to the Servomotor and no motor torque will be output. In this

case, Hbb will be displayed on the Digital Operator.

Safety Functions
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Maintenance

This chapter provides information on the meaning of,
causes of, and corrections for alarms and warnings.
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12.1 Inspections and Part Replacement

12.1.1 Inspections

Inspections and Part Replacement

This section describes inspections and part replacement for SERVOPACKS.

1211

Inspections

Perform the inspections given in the following table at least once every year for the SERVO-
PACK. Daily inspections are not required.

Item

Frequency

Inspection

Correction

Exterior

Check for dust, dirt, and oil on the
surfaces.

Clean with compressed air or a
cloth.

—  Atleastoncea

Check for loose terminal block
and connector screws and for
other loose parts.

year Tighten any loose screws or other

Loose Screws
loose parts.

121.2

Guidelines for Part Replacement

The following electric or electronic parts are subject to mechanical wear or deterioration over
time. Use one of the following methods to check the standard replacement period.
» Use the service life prediction function of the SERVOPACK.

Refer to the following section for information on service life predictions.

I 9.4 Monitoring Product Life on page 9-14

» Use the following table.

Standard Replace-

Part ment Period Remarks
Cooling Fan 4 to 5 years The standard replacement periods given on the left are for
the following operating conditions.
) . » Surrounding air temperature: Annual average of 30°C
Electrolytic Capacitor 10 years « Load factor: 80% max.

» Operation rate: 20 hours/day max.

100,000 power ON
operations

3 years without power
supplied

Relays Power ON frequency: Once an hour

Battery

Surrounding temperature without power supplied: 20°C

When any standard replacement period is close to expiring, contact your Yaskawa representa-
tive. After an examination of the part in question, we will determine whether the part should be
replaced.

g The parameters of any SERVOPACKS that are sent to Yaskawa for part replacement are reset to
the factory settings before they are returned to you. Always keep a record of the parameter set-
tings. And, always confirm that the parameters are properly set before starting operation.

Important




12.1 Inspections and Part Replacement

12.1.3 Replacing the Battery

1213 Replacing the Battery

If the battery voltage drops to approximately 2.7 V or less, an A.830 alarm (Encoder Battery
Alarm) or an A.930 warning (Encoder Battery Warning) will be displayed.

If this alarm or warning is displayed, the battery must be replaced.
Refer to the following section for the battery replacement procedure.
I Battery Replacement Procedure on page 12-3

Battery Alarm/Warning Selection

Whether to display an alarm or a warning is determined by the setting of Pn008 = n.O0O0OX
(Low Battery Voltage Alarm/Warning Selection).

Parameter Meaning When Enabled | Classification
n.LJOHO . Qutput alarm (A.830) for low battery voltage.
Pn008 |(default setting) After restart Setup
n.O00O01 Output warning (A.930) for low battery voltage.

« Pn008 = n.OO0O0

« The ALM (Servo Alarm) signal is output for up to five seconds when the control power supply
is turned ON, and then the battery voltage is monitored for four seconds.
No alarm will be displayed even if the battery voltage drops below the specified value after
these four seconds.

+ Pn008 = n.OO0O1
The ALM (Servo Alarm) signal is output for up to five seconds when the control power supply
is turned ON, and then the battery voltage is monitored continuously.

ON

Control power supply

Normal status
4s

Battery voltage

|
When displaying an alarm is specified: ;
| monitored
|
|

Pn008 = n.OOO0

When displaying a warning is specified:
Pn008 = n.OOOA

w

attery voltage monitored

Battery Replacement Procedure

€ When Installing a Battery on the Host Controller
1. Turn ON only the control power supply to the SERVOPACK.
2. Remove the old battery and mount a new battery.

3. Turn OFF the control power supply to the SERVOPACK to clear the A.830 alarm (Abso-
lute Encoder Battery Error).

4. Turn ON the control power supply to the SERVOPACK again.

5. Make sure that the alarm has been cleared and that the SERVOPACK operates normally.

Maintenance
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12.1 Inspections and Part Replacement

12.1.3 Replacing the Battery

€4 When Using an Encoder Cable with a Battery Case
1. Turn ON only the control power supply to the SERVOPACK.

y If you remove the Battery or disconnect the Encoder Cable while the control power supply to
the SERVOPACK is OFF, the absolute encoder data will be lost.

Important

2. Open the cover of the Battery Case.

3. Remove the old Battery and mount a new Battery.

Absolute Encoder Cable

Mount a Lithium Battery.
““x

..........

Battery Case Lithium Battery
(JUSP-BAO1-E) (JZSP-BAO1)

4. Close the cover of the Battery Case.

5. Turn OFF the power supply to the SERVOPACK to clear the A.830 alarm (Absolute
Encoder Battery Error).

6. Turn ON the power supply to the SERVOPACK.

7. Make sure that the alarm has been cleared and that the SERVOPACK operates normally.



12.2 Alarm Displays

12.2.1 List of Alarms

Alarm Displays

If an error occurs in the SERVOPACK, an alarm number will be displayed on the panel display.

If there is an alarm, the display will change in the following order.
Example: Alarm A.EG0

Status

( Indications — Notlit. — A— Notit— F — Notlit. —= § — Notit—= [J —= Not nt_]

This section provides a list of the alarms that may occur and the causes of and corrections for
those alarms.

12.2.1

List of Alarms

The list of alarms gives the alarm name, alarm meaning, alarm stopping method, alarm reset
possibility, and alarm code output in order of the alarm numbers.

Servomotor Stopping Method for Alarms

Refer to the following section for information on the stopping method for alarms.
I 5.13.2 Servomotor Stopping Method for Alarms on page 5-38

Alarm Reset Possibility

Yes: You can use an alarm reset to clear the alarm. However, this assumes that the cause of
the alarm has been removed.

No: You cannot clear the alarm.

List of Alarms

Servo-
Alarm
Alarm . motor Reset
Number Alarm Name Alarm Meaning S;;r;— Possi-
?
Method | °'¢’
Parameter Checksum There is an error in the parameter data in the
A020 T Eor SERVOPACK. Gr1 No
There is an error in the parameter data format in
A.021 Parameter Format Error the SERVOPACK. Gr.1 No
There is an error in the parameter data in the
A.022 |System Checksum Error SERVOPACK. Gr.1 No
An internal program error occurred in the SER-
A.024 |System Alarm VOPACK. Gr.1 No
An internal program error occurred in the SER-
A.025 System Alarm VOPACK. Gr.1 No
A.030 Main Circuit Detector Thgre i; an error in the detection data for the Gr 1 Yes
Error main circuit.
A.040 Parameter Setting Error gﬁggameter setting is outside of the setting Gr 1 No
The setting of Pn212 (Encoder Output Pulses) or
A.041 Encoder Output Pulse Pn281 (Encoder Output Resolution) is outside of Gr No
) Setting Error the setting range or does not satisfy the setting :
conditions.

Continued on next page.
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12.2 Alarm Displays

12.2.1 List of Alarms

Continued from previous page.

Servo-
Alarm
Alarm . motor Reset
Number Alarm Name Alarm Meaning S;;Z- Possi-
?
Method | °'¢’
A.042 Parameter Combination The combination of some parameters exceeds Gr 1 No
Error the setting range.
Semi-Closed/Fully-Closed | The settings of the Option Module and Pn002 =
A.044 Loop Control Parameter n.XO0O0O (External Encoder Usage) do not Gr.A No
Setting Error match.
. There is an error in the bank members or bank
A.04A  |Parameter Setting Error 2 data settings. Gr.1 No
A050 | Combination Error The capacities of the SERVOPACK and Servomo- Gr 1 Yes
tor do not match.
A.051 ngr;]pported Device An unsupported device was connected. Gr.1 No
A.070 Motor Type Change The connected motor is a different type of motor Gr 1 No
’ Detected from the previously connected motor. '
A.080 Linear Encoder Pitch Set- | The setting of Pn282 (Linear Encoder Pitch) has Gr 1 No
’ ting Error not been changed from the default setting. '
; _ The SV_ON (Servo ON) command was sent from
A.0b0 InvalclidAslervo ON Com the host controller after a utility function that turns Gr.1 Yes
man arm ON the Servomotor was executed.
A.100 Overcurrent Detected An overcurrent flowgd through the power trans- Gr 1 No
former or the heat sink overheated.
Motor Overcurrent The current to the motor exceeded the allowable
A.101 Gr.1 No
Detected current.
A.300 Regeneration Error There is an error related to regeneration. Gr.1 Yes
A.320 Regenerative Overload A regenerative overload occurred. Gr.2 Yes
LA » The AC power supply input setting or DC power
A.330 \'\,/IV?I.n Clécu't Power Supply supply input setting is not correct. Gr.1 Yes
Iring Error » The power supply wiring is not correct.
A.400 Overvoltage The main circuit DC voltage is too high. Gr.1 Yes
A.410 Undervoltage The main circuit DC voltage is too low. Gr.2 Yes
A.510 Overspeed The motor exceeded the maximum speed. Gr.A Yes
» Rotary Servomotor: The pulse output speed for
the setting of Pn212 (Encoder Output Pulses)
Encoder Output Pulse was exceeded.
A.511 Overspeed * Linear Servomotor: The motor speed upper Gr.1 Yes
limit for the setting of Pn281 (Encoder Output
Resolution) was exceeded.
A520 | Vibration Alarm Abnormal oscillation was detected in the motor Gr 1 Yes
speed.
A521 Autotuning Alarm V|brat|on was deltected during autotuning for the Gr 1 Yes
tuning-less function.
A550 Maximum Speed Setting | The setting of Pn385 (Maximum Motor Speed) is Gr 1 Yes
) Error greater than the maximum motor speed. '
The Servomotor was operating for several sec-
A.710 Instantaneous Overload onds to several tens of seconds under a torque Gr.2 Yes
that largely exceeded the rating.
A.720 Continuous Overload The Servomotor was operating contmuously Gr 1 Yes
under a torque that exceeded the rating.
A.730 When the dynamic brake was applied, the rota-
—— Dynamic Brake Overload | tional or linear kinetic energy exceeded the Gr.A Yes
A.731 capacity of the dynamic brake resistor.
Inrush Current Limiting The main circuit power supply was frequently
A.740 Resistor Overload turned ON and OFF. Gr1 Yes

Continued on next page.



12.2 Alarm Displays

Continued from previous page.

12.2.1 List of Alarms

Servo-
Alarm
Alarm . motor Reset
Number Alarm Name Alarm Meaning S;;p;— Possi-
?
Method | '€’
Internal Temperature Error T ding t i f th trol PCB
A.7A1 1 (Control Board Tempera- | . e surrounding temperature ot the contro Gr.2 Yes
is abnormal.
ture Error)
Internal Temperature Error T ding t " f th PCB
A.7A2 |2 (Power Board Tempera- |. € surrounding temperature ot the power Gr.2 Yes
is abnormal.
ture Error)
A7A3 Internal Temperature Sen- An. error occurred in the temperature sensor cir- Gro No
sor Error cuit.
A7Ab | SERVOPACKBuilt-in Fan | r,o ¢ inside the SERVOPACK stopped. Gr.1 Yes
Stopped
A810 Encoder Backup Alarm The power supplies to the encoder all failed and Gr No
the position data was lost.
A.820 Encoder Checksum Alarm There is an error in the checksum results for Gr 1 No
encoder memory.
The battery voltage was lower than the specified
A.830 Encoder Battery Alarm level after the control power supply was turned Gr.1 Yes
ON.

A.840 Encoder Data Alarm There is an internal data error in the encoder. Gr.1 No
A.850 Encoder Overspeed The encoder was operating at high speed when Gr 1 No
the power was turned ON.

A.860 Encoder Overheated The internal temperature of encoder is too high. Gr.1 No
A.861 Motor Overheated The internal temperature of motor is too high. Gr.1 No
A.890 Encoder Scale Error A failure occurred in the linear encoder. Gr.1 No
A.891 Encoder Module Error An error occurred in the linear encoder. Gr.1 No
A.8A0 External Encoder Error An error occurred in the external encoder. Gr.1 Yes
A.8A1 E)r(:s:nal Encoder Module An error occurred in the Serial Converter Unit. Gr.1 Yes
A.8A2 External Incremental An error occurred in the external encoder. Gr.1 Yes

Encoder Sensor Error
A8A3 Extemal Absolute Encoder | An error occurred in the position data of the Gr.1 Yes
Position Error external encoder.
External Encoder Over- An overspeed error occurred in the external
A.8A5 speed encoder. Gr.1 Yes
External Encoder Over- An overheating error occurred in the external
A.8AG heated encoder. Gr.1 Yes
A.b33 Current Detection Error 3 | An error occurred in the current detection circuit. Gr.1 No
MECHATROLINK Commu- | ASIC error 1 occurred in MECHATROLINK com-
A.bBA o L Gr.1 No
nications ASIC Error 1 munications.
MECHATROLINK Commu- | ASIC error 2 occurred in MECHATROLINK com-
A.b6b o L Gr.2 No
nications ASIC Error 2 munications.
AbFO  |System Alarm 0 Internal program error O occurred in the SERVO- Gr 1 No
PACK.
AbF1 System Alarm 1 Internal program error 1 occurred in the SERVO- Gr 1 No
PACK.
AbF2 |System Alarm 2 Internal program error 2 occurred in the SERVO- Gr 1 No
PACK.
AbF3  |System Alarm 3 IPrK(gEaI program error 3 occurred in the SERVO- Gr No
AbF4  |System Alarm 4 IPrK(gEaI program error 4 occurred in the SERVO- Gr No
A.C10 |Servomotor Out of Control | The Servomotor ran out of control. Gr.1 Yes

Continued on next page.
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12.2 Alarm Displays

12.2.1 List of Alarms

Continued from previous page.

Servo-
Alarm
Alarm . motor Reset
Number Alarm Name Alarm Meaning SF;ri(r)"p;- Possi-
?
Method | €7
A.C20 |Phase Detection Error The detection of the phase is not correct. Gr.1 No
A.C21 Polarity Sensor Error An error occurred in the polarity sensor. Gr.1 No
A.C22 Phase Information Dis- The phase information does not match. Gr.1 No
agreement
A.C50 |Polarity Detection Failure | The polarity detection failed. Gr.1 No
Overtravel Detected The overtravel signal was detected during polarity
A.C51 during Polarity Detection | detection. Gr.1 Yes
Polarity Detection Not The servo was turned ON before the polarity was
A.C52 Completed detected. Gr.1 ves
A.C53 Out of Range of Motion for | The travel distance exceeded the setting of Gr 1 No
) Polarity Detection Pn48E (Polarity Detection Range). :
A.C54 ; olarity Detection Failure | 0 1oty detection failed. Gr.1 No
Encoder Clear Error or
. S . The multiturn data for the absolute encoder was
A.C80 |Multiturn Limit Setting not correctly cleared or set. Gr.1 No
Error
Encoder Communications | Communications between the encoder and SER-
A.C90 Error VOPACK is not possible. Gr.1 No
Encoder Communications A di lculating th ition dat
A.CI1 Position Data Acceleration h error oceurred in calculating the position cata Gr.1 No
of the encoder.
Rate Error
A.CO2 Encoder Communications | An error occurred in the communications timer Gr 1 No
) Timer Error between the encoder and SERVOPACK. '
A.CAO |Encoder Parameter Error | The parameters in the encoder are corrupted. Gr.1 No
The contents of communications with the
A.Cb0 |Encoder Echoback Error encoder are incorrect. Gr.1 No
Multiturn Limit Disagree- | Different multiturn limits have been set in the
ACCO | ent encoder and the SERVOPACK. Gr1 No
Reception Failed Error in . .
A.CF1 Feedback Option Module Recelylng data from the Feedback Option Mod- Gr 1 No
L ule failed.
Communications
Timer Stopped Error in . , .
. An error occurred in the timer for communica-
A.CF2 | Feedback Option Module |\ ith the Feedback Option Module. Gr1 No
Communications
. s _ | The setting of Pn520 (Excessive Position Devia-
A.d00 Eosmon Deviation Over tion Alarm Level) was exceeded by the position Gr.1 Yes
ow deviation while the servo was ON.
The servo was turned ON after the position devi-
A.d01 Position Deviation Over- ation exceeded the setting of Pn526 (Excessive Gr1 Yes
) flow Alarm at Servo ON Position Deviation Alarm Level at Servo ON) while '
the servo was OFF.
If position deviation remains in the deviation
counter, the setting of Pn529 or Pn584 (Speed
Position Deviation Over- | Limit Level at Servo ON) limits the speed when
A.d02 |flow Alarm for Speed Limit | the servo is turned ON. This alarm occurs if a Gr.2 Yes
at Servo ON position reference is input and the setting of
Pn520 (Excessive Position Deviation Alarm Level)
is exceeded before the limit is cleared.
~ i .| There was too much position deviation between
A.d10 Mptor Load Position Devi the motor and load during fully-closed loop con- Gr.2 Yes
ation Overflow trol
- The position feedback data exceeded
A.d30 Position Data Overflow +1,879.048,192. Gr.1 No

Continued on next page.



12.2 Alarm Displays

Continued from previous page.

12.2.1 List of Alarms

Servo-
Alarm
Alarm . motor Reset
Number Alarm Name Alarm Meaning Spti(:]p;- Possi-
?
Method | '€’
A synchronization error occurred during MECHA-
Aoz  |MECHATROLINK Internal | oy Ny ommunications with the SERVO- Gr.1 Yes
Synchronization Error 1
PACK.
A E40 miggfg%:f\éﬁg:”s' The setting of the MECHATROLINK communica- |, Vos
) Error y 9 tions transmission cycle is not correct. '
N mE;EﬁZRD%;N;ZS%ZEU_ The setting of the MECHATROLINK communica- | 5 , Vos
’ . tions data size is not correct. :
ting Error
AE42 MECHATROLINK Station | The setting of the MECHATROLINK station Gro No
’ Address Setting Error address is not correct. '
MECHATROLINK Syn- A synchronization error occurred during MECHA-
*
A-ESO chronization Error TROLINK communications. Gr2 Yes
AE51 MECHATBOLIN'K Syn- Synchrorllizatlion failed during MECHATROLINK Gro Yes
chronization Failed communications.
Reception Error in Communications errors occurred continuously
sk -
A.E60 N.IEC.HATROLINK Commu during MECHATROLINK communications. Gr2 Yes
nications
Synchronization Interval An error occurred in the transmission cycle
A.E61 | Errorin MECHATROLINK | i MECHATROLINK communications. Gr2 | Yes
Transmission Cycle
MECHATROLINK Syn- Synchronization frames were continuously not
A.E63 |chronization Frame Not received during MECHATROLINK communica- Gr.2 Yes
Received tions.
AE72 |Feedback Option Module | o i of the Feedback Option Module failed. | Gr.1 No
Detection Failure
AEb1 Safety Fupctlon Signal An error occurred in the input timing of the safety Gr 1 No
Input Timing Error function signal.
A.EC8 |Gate Drive Error 1 An error occurred in the gate drive circuit. Gr.1 No
A.EC9 |Gate Drive Error 2 An error occurred in the gate drive circuit. Gr.1 No
AEd1 Command Execution Tim- | A timeout error occurred for a MECHATROLINK Gro Yes
eout command.
: The voltage was low for more than one second
A.F10 Power Supply Line Open for phase R, S, or T when the main power supply Gr.2 Yes
Phase
was ON.
The Servomotor did not operate or power was
AF50 Servomotor Main Circuit | not supplied to the Servomotor even though the Gr 1 Yes
’ Cable Disconnection SV_ON (Servo ON) command was input when the '
Servomotor was ready to receive it.
FL-17
L2 A | d in the SER
T n internal program error occurred in the - _
FL 3* System Alarm VOPACK. No
FL-4
FL-5
Digital Operator Commu-
CPF00 ora =P Communications were not possible between the
nications Error 1
— Digital Operator (model: JUSP-OP05A-1-E) and - No
cpro1 | Pigital Operator Commu- | e SERVOPACK (e.g., a CPU error occurred).
nications Error 2

* These alarms are not stored in the alarm history. They are only displayed on the panel display.
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12.2 Alarm Displays

12.2.2 Troubleshooting Alarms

1222 Troubleshooting Alarms

The causes of and corrections for the alarms are given in the following table. Contact your
Yaskawa representative if you cannot solve a problem with the correction given in the table.

Gl Possible Cause Confirmation Correction Reference
Alarm Name
Set the power supply volt-
Igﬁap%\/\;ird%%%?ly Measure the power age within the specified
dro ged Y supply voltage. range, and initialize the
pped. parameter settings. page 5-8
The power supply . -
was shut OFF while Ck?ec.k thg;;gnpg of |n|t|§||ze ‘[hedpﬁrame’[erh
writing parameter set- shutting the power | settings and then set the
tings supply. parameters again.
The SERVOPACK may be
The number of times | Check to see if the faulty. Replace the SER-
that parameters were | parameters were fre- VOPACK. B
written exceeded the | quently changed from Reconsider the method
A.020: [imit. the host controller. for writing the parame-
Parameter ters.
Checksum Error A malfuncti Turn the power supply
(There is an error |~ Ma (;JT)C lon Wafs to the SERVOPACK
in the parameter fﬁ;i% gvs?eorlssi rolm OFF and ON again. If | Implement countermea- ade 4.5
data in the SER- POWETSUPPY. | the alarm still occurs, sures against noise. Pag
OPAC ground, static elec- .
VOPACK) tricity, or other source. gghsseemay be the
Gas, water drops, or
cutting oil entered the Check the installation The SERVOPACK may be
SERVOPACK and conditions faulty. Replace the SER- | -
caused failure of the ' VOPACK.
internal components.
Turn the power supply
to the SERVOPACK
Afailure occurred in | OFF and ON again. It | (o SERVOPACK may be |
the SERVOPACK. the alarm still occurs, VOP)//A.CKD
the SERVOPACK may :
have failed.
The software version . .
of the SERVOPACK Reapl the prodluot infor- | Write the parameters frqm
A.021: that caused the alarm mation to see if the soft- | another SERVOPACK with
Parameter For- is older than the soft- | are versions are the the same model and the age 9-2
mat Error ware version of the same. If they are differ- | same software version, pag
(There is an error | sarameters specified ent, it could be the and then turn the power
in the parameter | to write cause of the alarm. OFF and ON again.
data format in the :
SERVOPACK) A failure occurred in fTh(TtSERR\/loPACt;E rg?zbee
the SERVOPACK. - VOPAGKT ce e SRR
The power supply The SERVOPACK may be
voltage suddenly Sl\}/li)a;yr\tlaotl?;ggower faulty. Replace the SER- | -
dropped. ' VOPACK.
A.022: The power supply .
. Check the timing of The SERVOPACK may be
ggi%ﬂgheok— \éveatfinsggt Liiﬁtlz/\:‘vuhr:lg- shutting OFF the power | faulty. Replace the SER- | -
X . supply. VOPACK.
(There is an error | tion.
ig tthe p?r:argggr Turn the power supply
ata in the -
VOPACK.) A failure occurred in E())thznsdEg\lQOaF;Aa%Klf The SERVOPACK may be
) : faulty. Replace the SER- | -
the SERVOPACK. the alarm still occurs, VOPACK
the SERVOPACK may :
have failed.

Continued on next page.
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12.2 Alarm Displays

12.2.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
A.024:
System Alarm
(An internal pro- | A failure occurred in The SERVOPACK may be
- faulty. Replace the SER- | -
gram error the SERVOPACK. VOPACK
occurred in the '
SERVOPACK.)
A.025:
System Alarm
(An internal pro- | A failure occurred in The SERVOPACK may be
- faulty. Replace the SER- | -
gram error the SERVOPACK.
X VOPACK.
occurred in the
SERVOPACK.)
A.030: . . The SERVOPACK may be
Main Circuit @];aggg\%%irgg n - faulty. Replace the SER- | -
Detector Error ' VOPACK.
—Sr.r;?viﬁﬂi\t/c?rF::Aanc?—nd Check the combination | Select a proper combina-
ties do not mat?:h of the SERVOPACK and | tion of SERVOPACK and | -
each other. Servomotor capacities. | Servomotor capacities.
. . The SERVOPACK may be
A.040: Q;ﬂgﬁ&gﬁ%ﬁg no- faulty. Replace the SER- | -
Parameter Set- VOPACK.
ting Error .. | Check the setting
(A parameter set- A palramefterl; settmlg is ranges of the parame- Set thehparimeterg to val-
ting is outside of outside of the setting ters that have been ues within the setting -
the setting range. changed. ranges.
range.) Check the electronic
The electronic gear gear ratio. The ratio Set the electronic gear
ratio is outside of the lmust be Wlth!notgg;‘ol— ratio |r.1ct)hgof1ollovgngOE/ page 5-43
setting range. owing range: 0. < |range: 0. <(Pn
(Pn20E/Pn210) < Pn210) < 64,000.
64,000.
The setting of Pn212
(Encoder Output
A.041: Pulses) or Pn281
Encoder Output | (Encoder Output Res- | Check the setting of Set Pn212 or Pn281 to an 206 6-19
Pulse Setting olution) is outside of Pn212 or Pn281. appropriate value. pag
Error the setting range or
does not satisfy the
setting conditions.
The speed of program
jogging went below
the setting range Check to see if the Decrease the setting of
when the electronic detection conditions™! the electronic gear ratio page 5-43
gear ratio (Pn20E/ are satisfied. (Pn20E/Pn210).
Pn210) or the Servo-
motor was changed.
The speed of program
jogging went below .
A.042: the setting range ghted:. to see g.tt,he *1 Increase the setting of age 7-14
Parameter Com- | when Pn533 or Pn585 | 9€t€C ;_or; Cém itions Pn533 or Pn585. pag
bination Error (Program Jogging are satistied.
Speed) was changed.
The movement speed
of advanced autotun-
ing went below the . .
setting range when Check. to see n‘.t.he Y Decrease the setting of
detection conditions the electronic gear ratio page 5-43

the electronic gear
ratio (Pn20E/ Pn210)
or the Servomotor
was changed.

are satisfied.

(Pn20E/Pn210).

Maintenance
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12.2 Alarm Displays

12-12

12.2.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
A.044: The setting of the
Semi-Closed/ Fully-Closed Module Make sure that the setting
Fully-Closed does not match the Check the setting of of the Fully-closed Mod- age 10-6
Loop Control setting of Pn002 = Pn002 = n.XOOO. ule agrees with the setting pag
Parameter n.XOOO (External of Pn002 = n.XOOMO.
Setting Error Encoder Usage).
For 4-byte parameter
bank members, there Change the number of
are two consecutive - bytes for bank members | -
A.04A: members with nothing to an appropriate value.
Parameter Set- | registered.
ting Error 2 The total amount of
bank data exceeds 64 | _ Reduce the total amount | _
(Pn900 x Pn901 > of bank data to 64 or less.
64).
Check the capacities to
The SERVOPACK and | see if they satisfy the Select a proper combina-
Servomotor capaci- | following condition: tion of the SERVOPACK | _
A.030: ties do not match 1/ < Sevomotor capacity _, | and Servomotor capaci-
Combination each other. ~ SERVOPACK capacity = | ties.
Error
(The capacities of Rool 0 .
the SERVOPACK i i eplace the encoder
and Senvomotor ﬁwgagﬁrceoggcr:urred N | 2hd check to see if the CF};egLaCcoedtehre Servomotor | _
do not match.) ' alarm still occurs. '
A failure occurred in | gﬁ?i@é%@égﬁ erg?zth_)e _
the SERVOPACK. VOPACK.
The motor parameter
file was not written to | Check to see if the .
the linear encoder. motor parameter file }[/;/:'}ﬁet?g trggtl?r:egerlrame- age 5-17
(This applies only was written to the lin- encoder pag
A051: when not using a ear encoder. '
U. : red Serial Converter Unit.)
nsupporte .
Device Alarm An unsupportgd Serial
Converter Unit or Check the product
encoder (e.g., an - .« .| Change to a correct com- |
external encoder) is cpmbmahon specifica bination of models.
connected to the tions.
SERVOPACK.
Set the parameters for a
A Rotary Servomotor Linear Servomotor and
A.070: was removed and a reset the motor type
: - alarm. Then, turn the page 12-44
Motor Type Linear Servomotor power supply to the SER-
Change Detected | Was connected. VOPACK OFF and ON
(The connected again.
motor is a differ- 3
ent type of motor et the parameters for a
from the previ- | A Linear Servomotor Rotary Servomotor and
ously connected | was removed and a reset the motor type
- alarm. Then, turn the page 12-44
motor.) Rotary Servomotor
was connected power supply to the SER-
: VOPACK OFF and ON
again.
. The setting of Pn282
A.080: (Linear Encoder Pitch)
Linear Encoder has not been changed Check the setting of Correct the setting of page 5-16

Pitch Setting
Error

from the default set-
ting.

Pn282.

Pn282.

Continued on next page.
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12.2.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Alarm Name Possible Cause Confirmation Correction Reference
The SV_ON (Servo
ON) command was
A.0bO: sen)t from the host Turn the power supply to
Invalid Servo ON | controller after a util- | - t(;f‘ iEgi\éogrAise(gE{:eagd page 6-46
Command Alarm | ity function that turns softw?are r'ese’t
ON the Servomotor '
was executed.
The Main Circuit
ggrtﬁleiﬁy%?tt\r,wvgrzdis Check the wiring. Correct the wiring.
faulty contact.
Check for short-circuits
There is a short-circuit aﬁ;ossesssuer\\//o?noéovrv or The cable may be short-
or ground fault in a getween t’he’ grounoi circuited. Replace the
Main Circuit Cable. and Servomotor phases cable.
U, V, and W.
Check for short-circuits
4-23
There is a short-circuit a(r:]raossessSUerbor;noéovrv or The Servomotor may be page
or ground fault inside getween t‘he’ round faulty. Replace the Servo-
the Servomotor. 9 motor.
and Servomotor phases
U, V, or W.
Check for short-circuits
A.100: across the Servomotor
O‘ ) t There is a short-circuit | connection terminals U, | The SERVOPACK may be
therctjr(rjen or ground fault inside |V, and W on the SER- faulty. Replace the SER-
( Ae ecte . | the SERVOPACK. VOPACK, or between | VOPACK.
flor\wzvg\éetrr?g&%rr]w the ground and termi-
the power trans- . nals U, V, or W.
former or the heat | The regenerative
sink overheated.) | 1eSISIOT is NOt wired | oy g wiring. Correct the wiring. page 4-19

correctly or there is
faulty contact.

The dynamic brake
(DB, emergency stop
executed from the
SERVOPACK) was
frequently activated,
or a DB overload
alarm occurred.

Check the power con-
sumed by the DB resis-
tor to see how
frequently the DB is
being used. Or, check
the alarm display to see
if a DB overload alarm
(A.730 or A.731) has
occurred.

Change the SERVOPACK
model, operating meth-
ods, or the mechanisms
so that the dynamic brake
does not need to be used
so frequently.

The regenerative
resistor value
exceeded the SER-
VOPACK regenerative
processing capacity.

Check the regenerative
load ratio in the Sig-
maWin+ Motion Monitor
Tab Page to see how
frequently the regenera-
tive resistor is being
used.

Select a regenerative
resistance value that is
appropriate for the oper-
ating conditions and load.

Continued on next page.

Maintenance

12-13



12.2 Alarm Displays

12.2.2 Troubleshooting Alarms

12-14

Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
Check the regenerative
load ratio in the Sig- Change the regenerative
The SERVOPACK maWin+ Motion Monitor | resistance to a value
regenerative resis- Tab Page to see how larger than the SERVO- -
tance is too small. frequently the regenera- | PACK minimum allowable
tive resistor is being resistance.
used.
2 he“ae\éyvlvohailloel maeSSer— Check to see if the Reduce the load applied
A.100: vgrﬁ)ﬂotor was stopped operating conditions to the Servomotor. Or, _
Overcurrent or runnina at a IoF\)/\? exceed Servo Drive increase the operating
Detected speed g specifications. speed.
(An overcurrent : - " "
flowed through Improve the noise envi- | | 0emMent C?UI’] Iermea-h
the power trans- ronment, e.g. by sures against noise, suc
. . 7 . as correct wiring of the
former or the heat | A malfunction was improving the wiring or At
: : . . L FG. Use an FG wire size |-
sink overheated.) | caused by noise. installation conditions, .
) equivalent to the SERVO-
and check to see if the \ TR
. PACK’s main circuit wire
alarm still occurs. :
size.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in | ON again. If an alarm still | _
the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
The Main Circuit
gc?r?(laectllsyrgortt\évgreedis Check the wiring. Correct the wiring.
faulty contact.
Check for short-circuits
There is a short-circuit | across cable phases U, | The cable may be short-
or ground fault in a V, and W, or between circuited. Replace the
Main Circuit Cable. the ground and cable cable.
phases U, V, and W.
A101: Check for short-circuits
Motor Overcur- | There is a short-circuit | 27058 Servomotor The Servomotor may be | pPage 4-23

rent Detected
(The current to
the motor
exceeded the
allowable cur-
rent.)

or ground fault inside
the Servomotor.

phases U, V, and W, or
between the ground
and Servomotor phases
U, V, or W.

faulty. Replace the Servo-
motor.

There is a short-circuit
or ground fault inside
the SERVOPACK.

Check for short-circuits
across the Servomotor
connection terminals U,
V, and W on the SER-
VOPACK, or between
the ground and termi-
nals U, V, or W.

The SERVOPACK may be
faulty. Replace the SER-
VOPACK.

A heavy load was
applied while the Ser-
vomotor was stopped
or running at a low
speed.

Check to see if the
operating conditions
exceed Servo Drive
specifications.

Reduce the load applied
to the Servomotor. Or,
increase the operating
speed.

Continued on next page.
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Alarm Number:

Alarm Name Possible Cause Confirmation Correction Reference
Improve the noise envi- Implemenf[ count.ermea—
ronment, e.g. by sures against noise, such

A malfunction was im L tlh. . as correct wiring of the
A.101: ) improving the Witig o | =3 "yse an FG wire size | -
Motor Overcurrent | ©3Used by noise. installation conditions, equivalent to the SERVO-
and check to see if the \ A
Detected alarm still ocours PACKS main circuit wire
(The current to ' size.
the motor Turn the power supply to
exceeded the the SERVOPACK OFF and
allowable current.) | A failure occurred in _ ON again. If an alarm still |
the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
Pn600 (Regenerative
Resistor Capacity) is Connect an External
Eiifesr?wglt%ggir;%;?ive Check it see if an Exter— Regenerative Resistor,_ or
Resistor is not con- nal .Regeneratwe Resis- | set PnGOO (Reggneratlve
nected 1o one of the toris connectc_ad and Re3|§tor C_apacny) tolO
following SERVO- check the setting of (setting un!t: x10 W) if no
PACKs: SGD7S- Pn600. Reggneraﬂve Resistor is
R70A, -R90A, -1R6A, required. page 5-52
-2R8A, or -330A.
;TVEX;%;?S: OF:(?gig?r' Check to see if an . Connect an Exterlnal
connected 1o one of Extemal Regenerative Regenerative Re&storanql
the following SERVO- FI%eS|stor' ora Rgggnera- set Pn600 to an appropri-
PACKs: SGD7S- tive Resistor Unit is con- | ate value, or connect a
470A. -550A. -590A nected and check the | Regenerative Resistor
or -780A. * | setting of Pn600. Unit and set Pn600 to 0.
The jumper between
the regenerative resis-
tor terminals (B2 and
A.300: B3) was removed
Regeneration from one of the fol- Check to see if the
Error lowing SERVO- jumper is connected Correctly connect a
PACKs: SGD7S- between power supply | jumper.
3R8A, SGD7S-5R5A, |terminals B2 and BS.
SGD78—7R6A, page 4-19
SGD7S-120A,
SGD7S-180A, or
SGD7S-200A.

The External Regener-
ative Resistor is not
wired correctly, or was
removed or discon-
nected.

Check the wiring of the
External Regenerative
Resistor.

Correct the wiring of the
External Regenerative
Resistor.

A failure occurred in
the SERVOPACK.

While the main circuit
power supply is OFF, turn
the control power supply
to the SERVOPACK OFF
and ON again. If an alarm
still occurs, the SERVO-
PACK may be faulty.
Replace the SERVO-
PACK.

Maintenance

Continued on next page.
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Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name

The power supply Set the power supply volt-

voltage exceeded the Sl\‘/lueaslur\?otl?: govver age within the specified -

specified range. PRl ge. range.

Change the regenerative

The extgrnal regeNer | check the operating resistance value or capac-

ative resistance value conditions or the ity

%rrggeggirtat'i\éetg%s's_ capacity using the Sig- | Reconsider the operating |

small por thére has madunmaSize+ Capac- | conditions using the Sig-

been ’a continuous ity Selection Software or | madunmaSize+ Capacity

. other means. Selection Software or

regeneration state. other means

There was a continu- )

ous regeneration state | Check the load applied Ei?uodqﬁg?;;hseef\ystem

because a neg_atwe to the Servomotor machine, and operating -

load was continu- during operation. conditions

ously applied. '

The setting of Pn600
A.320: isre%%nggttlv)eisl?e&s- Check it see if a Regen-
Regenerative smalleftharz/ the erative Resistor is con- | Correct the setting of age 5-52
Overload . nected and check the Pn600. pag

capacity of the Exter- setting of PnG00

nal Regenerative g '

Resistor.

The setting of Pn603

(Regenerative Resis- Check to see if a

tor Capacity) is . . . .

smaller than the Regenerative Resistoris | Correct the setting of page 5-52

capacity of the Exter-
nal Regenerative
Resistor.

connected and check
the setting of Pn603.

Pn603.

The external regener-
ative resistance is too
high.

Check the regenerative
resistance.

Change the regenerative

resistance to a correct
value or use an External

Regenerative Resistor of

an appropriate capacity.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the SER-

VOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:

Alarm Name

A.330:

Main Circuit
Power Supply
Wiring Error
(Detected when
the main circuit
power supply is
turned ON.)

Possible Cause Confirmation Correction Reference
If you are using the regen-
The regenerative erative resistor built into
resistor was discon- Measure the resistance | the SERVOPACK, replace
nected when the of the regenerative the SERVOPACK. _
SERVOPACK power | resistor using a measur- | If you are using an Exter-
supply voltage was ing instrument. nal Regenerative Resis-
high. tor, replace the External
Regenerative Resistor.
DC power was sup-
plied when an AC Check the power sup- | Correct the power supply
power supply input ply to see if it is a DC setting to match the
was specified in the power supply. actual power supply.
settings.
page 5-12
AC power was sup-
plied when a DC Check the power sup- | Correct the power supply
power supply input ply to see if itis an AC | setting to match the
was specified in the power supply. actual power supply.
settings.
Pn600 (Regenerative
Resistor Capacity) is
not set to 0 and an
External Regenerative | Check it see if an Exter- | Connect an External
Resistor is not con- nal Regenerative Resis- | Regenerative Resistor, or
nected to one of the | tor is connected and if an External Regenera- gggz g:;g’
following SERVO- check the setting of tive Resistor is not
PACKs: SGD7S- Pn600. required, set Pn600 to 0.
R70A, SGD7S-
R90A,SGD7S-1R6A,
or SGD7S-2R8A.
A failure occurred in The SERVOPACK may be
the SERVOPACK . - faulty. Replace the SER- | -
VOPACK.

Continued on next page.

Maintenance
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Continued from previous page.

Alarm Number:

Alarm Name Possible Cause Confirmation Correction Reference
The power supply Set the AC/DC power
voltage exceeded the Sl\‘/lueaslur\(/aotl?: govver supply voltage within the | -
specified range. bRl ge. specified range.

Improve the power sup-
ply conditions, install a
. surge absorber, and then
The power supply is
not stable or was Measure the power 8?; g]ne dpngV%r Salijr?pl?/an _
influenced by a light- | supply voltage. | till 9 t'h
ning surge. alarm still occurs, the
SERVOPACK may be
faulty. Replace the SER-
VOPACK.
The voltage for AC Check the power sup-
A.400: power supply was too | ply voltage and the \?oelttz;gg /\?\v%hpi)r?meer :ggg)ll_y _
Overvoltage high during accelera- | speed and torque '
g . . . . fied range.
(Detected in the | tion or deceleration. during operation.
main circuit The external regener- . Select a regenerative
power supply ative resistance is too Sgﬁgﬁégi gﬁgrﬁzgg resistance value that is _
section of the high for the operating reenerative resistance appropriate for the oper-
SERVOPACK) conditions. 9 " | ating conditions and load.
The moment of inertia | Check to see if the
ratio or mass ratio moment of inertia ratio | Increase the deceleration |
exceeded the allow- or mass ratio is within time, or reduce the load.
able value. the allowable range.
While the main circuit
power supply is OFF, turn
the control power supply
A failure occurred in to éhg,\S'IERVQP@CK ?FF
the SERVOPACK. - an again. i an alarm | -
still occurs, the SERVO-
PACK may be faulty.
Replace the SERVO-
PACK.
The power supply Set the power supply volt-
voltage went below g/lljeaslur\(/eotl?: gower age within the specified -
the specified range. PRl ge. range.
Igﬁagzmé?'gggzgly Measure the power Increase the power supply | _
during operation. supply voltage. capacity.
A.410: If you have changed the
Undervoltage setting of Pn509 (Momen-
(Detected in the iﬁtrgr%n ?ir:)tg ré/o%%\gz:j Z/Lljeaslur\(/eotl?; gower tary Power Interruption page 6-15
main circuit P ' PPl ge. Hold Time), decrease the

power supply
section of the
SERVOPACK.)

setting.

The SERVOPACK
fuse is blown out.

Replace the SERVO-
PACK and connect a
reactor to the DC reactor
terminals (©1 and ©2) on
the SERVOPACK.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the SER-
VOPACK.

Continued on next page.
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Alarm Number:

Alarm Name Possible Cause Confirmation Correction Reference
The order of phases
U, V, and W in the Check the wiring of the | Make sure that the Servo- | _
motor wiring is not Servomotor. motor is correctly wired.
correct.
A reference value that
A510: exceeded the over- Check the input refer- Reduce the reference
P speed detection level | ence. value. Or, adjust the gain.
O\r/]erspeted was input.
e motor
g@eeded the Reduge tk][e speedéefer— -
maximum speed.) | The motor exceeded | Check the waveform of 2&0&&% s%?i/noagnain Or
the maximum speed. | the motor speed. reconsider the operating
conditions.
. . The SERVOPACK may be
A failure occurred in
- faulty. Replace the SER- | -
the SERVOPACK. VOPACK.
Decrease the setting of
The encoder output _ | Pn212 (Encoder Output
pulse frequency CStecEégeSeG?ticr?der out Pulses) or Pn281 page 6-24
) exceeded the limit. putp 9. (Encoder Output Resolu-
’;51 1O'| Outout tion).
ncoder Outpu
The encoder output
Pulse Overspeed
! versp pulse frequency Check the encoder out-
exceeded the limit put pulse setting and Reduce the motor speed. | -
because the motor the motor speed.
speed was too high.
Check for abnormal
Abnormal oscillation motor noise, and check (F;?drté(cjiér;eﬂr]gostgtrﬂsnpeg?.
was detected in the the speed and torque PrﬁOO (Speed Loo 9 -
motor speed. waveforms during oper- Gain) P P
A.520: ation. :
Vibration Alarm | The setting of Pn103
(qugnt of Inertia Check the moment of Set Pn103 (Moment of
Ratio) is greater than | . tia rati Inertia Ratio) t
the actual moment of | Nertia ratio or mass nertia ? io) to an appro- | -
inertia or was greatly ratio. priate value.
changed.
Reduce the load so that
the moment of inertia ratio
A.521: The Servomotor S
Autotuning Alarm | vibrated considerably | Check the waveform of famghgrt?r?cfgggveaﬂg age 8-12
(Vibration was while performing the | the motor speed. load level or reduce the Pag
detected while | tuning-less function. rigidity level in the tuning-
exef[:utlntg the less level settings.
custom tuning,
Easy FFT, or ?he The Servomotor Check the operating pro-
. _ | vibrated considerably ;
t_umng less func while performing cus- Check the waveform of | cedure of corresponding | page 8-42,
tion.) tom tt?nin or E?as the motor speed. function and implement page 8-96
FFT. 9 y corrections.
Check the setting of
Mot el onoes | Pags, g inesEEer | ot Progs to o vaue it
Maximum Speed does not exceed the max- | page 6-18

Setting Error

Speed) is greater than
the maximum speed.

motor speed setting
and the encoder output
resolution setting.

imum motor speed.

Maintenance

Continued on next page.
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Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
rTehCe,[ \(’)Vr'rtlggrlesigztfggﬁ Make sure that the Servo-
. Y| Check the wiring. motor and encoder are page 4-23
contact in the motor correctly wired
or encoder wiring. Y '
Operation was per- Check the motor over- Reoonglder thell'oad and
formed that exceeded load characteristios and operating conditions. Or, | _
the overload protec- Run command increase the motor
tion characteristics. ' capacity.
An excessive load
A.710: was applied during .
Instantaneous operation because the E;?:rcezézea%%e;?g%; Correct the mechanical _
Overload Servomotor was not speed problem.
A.720: driven due to peed.
Continuous mechanical problems.
Overload Thereis an error in the . .
setting of Pn282 (Lin- ggggg the setting of gg;rggt the setting of page 5-16
ear Encoder Pitch). ’ )
There is an error in the
setting of Pn080 = Check the setting of Set Pn080 = n.OOXO to page 5-21

n.O00OXO (Motor
Phase Selection).

Pn080 = n.OOXO.

an appropriate value.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the SER-

VOPACK.

A.730 and A.731:

Dynamic Brake
Overload

(An excessive
power consump-
tion by the
dynamic brake
was detected.)

The Servomotor was
rotated by an external
force.

Check the operation
status.

Implement measures to

ensure that the motor will

not be rotated by an
external force.

When the Servomo-
tor was stopped with
the dynamic brake,
the rotational or linear
kinetic energy
exceeded the capac-
ity of the dynamic
brake resistor.

Check the power con-
sumed by the DB resis-
tor to see how
frequently the DB is
being used.

Reconsider the following:
* Reduce the Servomotor

command speed.

» Decrease the moment
of inertia ratio or mass

ratio.

» Reduce the frequency of

stopping with the
dynamic brake.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the SER-

VOPACK.

A.740:

Inrush Current
Limiting Resistor
Overload

(The main circuit
power supply
was frequently
turned ON and
OFF)

The allowable fre-
quency of the inrush
current limiting resis-
tor was exceeded
when the main circuit
power supply was
turned ON and OFF.

Reduce the frequency of

turning the main circuit
power supply ON and
OFF.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the SER-

VOPACK.

Continued on next page.
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Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
Check the surrounding
temperature using a Decrease the surround-
. _ | thermostat. Or, check ing temperature by
Tgfatsﬁ:g?g?gg]%it%m the operating status improving the SERVO- -
P 9" | with the SERVOPACK | PACK installation condi-
installation environment | tions.
monitor.
An overload alarm Check the alarm displa
was reset by turning to see if there is an play Change the method for _
OFF the power sup- resetting the alarm.
. overload alarm.
ply too many times.
ATAT: Use the accumulated
Internal Tempera- Tlhere was an exces- || o kot S obheck the
ture Error 1 sive load or operation load during operation
(Control Board was performed that and use thge rggenerai Reconsider the load and | _
Temperature excgeded the regen- | v o load ratio to check operating conditions.
Error) erative processing th H
capacity. e regenerative pro-
cessing capacity.
The SERVOPACK
installation orientation
is not correct or there | Check the SERVOPACK ?cséiuéiue ?EEVG%F';A(EK page 3-3,
is insufficient space installation conditions. tions 9 P page 3-5
around the SERVO- '
PACK.
. . The SERVOPACK may be
A failure occurred in
- faulty. Replace the SER- | -
the SERVOPACK. VOPACK.
Check the surrounding
temperature using a Decrease the surround-
. _ | thermostat. Or, check ing temperature by
Tgfatsﬁ:g?g?gg]%it%m the operating status improving the SERVO- -
P 9" | with the SERVOPACK | PACK installation condi-
installation environment | tions.
monitor.
An overload alarm Check the alarm displa
was reset by turning to see if there is an pay Change the method for _
OFF the power sup- resetting the alarm.
. overload alarm.
ply too many times.
ATA2: Use the accumulated
Internal Tempera- Tlhere was an exces- || o kot S oheck the
ture Error 2 sive load or operation load during operation
(Power Board was performed that and use thge rggenerai Reconsider the load and | _
Temperature excgeded the regen- | v o load ratio to check operating conditions.
Error) erative processing th H
capacity. e regenerative pro-
cessing capacity.
The SERVOPACK
installation orientation
is not correct or there | Check the SERVOPACK ?cséiuéiue ?EEVG%F';A(EK page 3-3,
is insufficient space installation conditions. tions 9 P page 3-5
around the SERVO- '
PACK. g
. . The SERVOPACK may be &
Q;agggsggiréeg no- faulty. Replace the SER- | - I
' VOPACK. =
A.7A3: =

Internal Tempera-
ture Sensor Error
(An error
occurred in the
temperature sen-
sor circuit.)

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the SER-
VOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:

Al Possible Cause Confirmation Correction Reference
arm Name
Remove foreign matter
A.7Ab: . from the SERVOPACK. If
SERVOPACK ;E%{/ag;g%ie the Check for foreign matter | an alarm still occurs, the | _
Built-in Fan stopped inside the SERVOPACK. | SERVOPACK may be
Stopped ' faulty. Replace the SER-
VOPACK.
The power to the Check to see if the
absolute encoder was | power supply was
turned ON for the first | turned ON for the first Set up the encoder.
time. time.
The Encoder Cable Check to see if the
was disconnected power supply was g:ceticgntgigg(é?ﬂer t(;]%n—
and then connected turned ON for the first P
. . encoder.
A.810: again. time. page 5-46
Encoder Backup | Power is not being
Alarm supplied both from Replace the battery or
(Detected at the | the control power Check the encoder implement similar mea-
encoder, but only | supply (+5 V) from the | connector battery and | sures to supply power to
when an abso- SERVOPACK and the connector status. the encoder, and set up
lute encoder is from the battery the encoder.
used.) power supply.
If the alarm still occurs
A failure occurred in _ after setting up the _
the absolute encoder. encoder again, replace
the Servomotor.
A failure occurred in The SERVOPACK may be
the SERVOPACK. - faulty. Replace the SER- | -
VOPACK.
®\When Using an Abso-
lute Encoder
Set up the encoder again.
If the alarm still occurs,
the Servomotor may be
faulty. Replace the Servo-
motor.
A.820: A failure occurred in | ®\When Using a Single- ade 5-46
Encoder Check- | the encoder. turn Absolute Encoder | P29
sum Alarm or Incremental Encoder
(Detected at the » The Servomotor may be
enooderl) faulty Replace the Ser-
vomotor.
» The linear encoder may
be faulty. Replace the
linear encoder.
A failure occurred in The SERVOPACK may be
the SERVOPACK. - faulty. Replace the SER- | -
VOPACK.
The battery connec- Check the battery con- | Correct the battery con-
A.830: tion is faulty or a bat- . Y . Y page 4-24
Encoder Battery | tery is not connected. nection. nection.
Alarm :
The battery voltage is
(The absolute lower than the speci- Measure the battery Replace the battery. page 12-3

encoder battery
voltage was lower
than the speci-
fied level.)

fied value (2.7 V).

voltage.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the SER-
VOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.840:

Encoder Data
Alarm

(Detected at the

The encoder malfunc-
tioned.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor or
linear encoder may be
faulty. Replace the Servo-
motor or linear encoder.

An error occurred in
reading data from the
linear encoder.

The linear encoder is not
mounted within an appro-
priate tolerance. Correct
the mounting of the linear
encoder.

Excessive speed
occurred in the linear

Control the motor speed
within the range specified
by the linear encoder
manufacturer and then

encoder.) encoder. turn ON the control power
supply.
Correct the wiring around
the encoder by separating
The encoder malfunc- | the Encoder Cable from |
tioned due to noise. the Servomotor Main Cir-
cuit Cable or by ground-
ing the encoder.
The polarity sensor is | Check the wiring of the | Correct the wiring of the | _
not wired correctly. polarity sensor. polarity sensor.
The polarity sensor _ Replace the polarity sen- | _
failed. SOr.
Rotary Servomotor:
The Servomotor Check the motor d Reduce the Servomotor
speed was 200 min” thﬁ theepox?veor ssuppepiy speed Itoqa value less than |
or higher when the is turned ON 200 min™', and turn ON
control power supply ' the control power supply.
was turned ON.
Linear Servomotor: Control the motor speed
The Servomotor Check the motor speed within the range specified
. exceeded the speci- P by the linear encoder
A.850: fi when the power supply -
ied speed when the is turned ON manufacturer and then
Encoder Over- control power supply : turn ON the control power
speed was turned ON.

(Detected at the
encoder when
the control power
supply is turned
ON.)

supply.

A failure occurred in
the encoder.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor or
linear encoder may be
faulty. Replace the Servo-
motor or linear encoder.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
The surrounding air Measure the surround- Reduce the surrounding
temperature around ing air temperature air temperature of the _
the Servomotor is too around the Servomotor. Servomotor to 40°C or
high. less.
The Servomotor load | Use the accumulated Soopﬁ:?ﬁrt]gemsoirovﬂozrge
is greater than the load ratio to check the . ithin th o=
rated load. load. remains within the speci-
A.860: fied range.
Encoder Over- Turn the power supply to
heated the SERVOPACK OFF and
(Detected at the ON again. If an alarm still
encoder, but only | A failure occurred in | occurs, the Servomotoror |
when an abso- the encoder. absolute linear encoder
lute encoder is may be faulty. Replace the
used.) Servomotor or absolute
linear encoder.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in | ON again. If an alarm still | _
the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
The surrounding tem- Measure the surround- | Reduce the surrounding
perature around the X .
Servomotor is too ing temperature around | air temperature of the -
high the Servomotor. Servomotor to 40° or less.
Check the load with the .
The motor load is accumulated load ratio Sopfrzzﬁr:gem%igﬂ ODar(;ve
greater than the rated | on the Motion Monitor . i L=
. remains within the speci-
load. Tab Page on the Sig- fied ranqe
maWin+. ge.
A.861: Turn the power supply to
the SERVOPACK OFF and
Mot -
he(;t%rdOver A failure occurred in ON again. If an alarm still
the Serial Converter - occurs, the Serial Con- -
Unit. verter Unit may be faulty.
Replace the Serial Con-
verter Unit.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in | _ ON again. If an alarm still | _
the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
A.890: A failure occurred in The linear encoder may
Encoder Scale . - be faulty. Replace the lin- | -
Error the linear encoder. ear encoder.
Turn the power supply to
A.891: the SERVOPACK OFF and
E. d Modul A failure occurred in | ON again. If an alarm still | _
Epr?)? er Modul® 1 the linear encoder. occurs, the linear encoder
may be faulty. Replace the
linear encoder.
Setting the origin of Before you set the ori-
the absolute linear gin, use the fully-closed | The motor must be
A.8A0: encoder failed feedback pulse counter | stopped while setting the | page 5-49

External Encoder
Error

because the motor
moved.

to confirm that the
motor is not moving.

origin position.

A failure occurred in
the external encoder.

Replace the external
encoder.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction Reference

A.8A1:
External Encoder
Module Error

A failure occurred in
the external encoder.

Replace the external
encoder.

A failure occurred in
the Serial Converter
Unit.

Replace the Serial Con-
verter Unit.

A.8A2:

External Incre-
mental Encoder
Sensor Error

A failure occurred in
the external encoder.

Replace the external
encoder.

A.8A3:
External Abso-
lute Encoder
Position Error

A failure occurred in
the external absolute
encoder.

The external absolute
encoder may be faulty.
Refer to the encoder
manufacturer’s instruc-
tion manual for correc-

tions.
A.8A5: An overspeed error Check the maximum Keep the external
External Encoder | was detected in the speed of the external encoder below its maxi- -
Overspeed external encoder. encoder. mum speed.
A.8A6: An overheating error
External Encoder | was detected in the - zr?cpcl)%ce?' the external -
Overheated external encoder. '
Turn the power supply to
A failure occurred in the SER.VOPACK OFF ar)d
the current detection | — ON again. If an alarm still |
A b33: circuit occurs, the SERVOPACK
: : ' may be faulty. Replace the
Current Detec- SERVOPACK.
tion Error 3 Check for a disconnec
The Servomotor Main | 7~ )
Circuit Cable is dis- t|or'1 |r,3/|the CS;arvc?mo- Correct the Servomotor | _
connected tor’s Main Circuit wiring.
' Cables.
. . Turn the power supply to
A.bBA: spore s 2 faultin the the SERVOPACK OFF and
MECHATROLINK ON again. If an alarm still
e MECHATROLINK - -
Communications | - 0 isations sec- occurs, the SERVOPACK
ASIC Error 1 tion may be faulty. Replace the
) SERVOPACK.
Implement the following
countermeasures against
. noise.
TROLINK Communica-
MECHATROLINK - ) -
L tions Cable and FG
communications sec- "
A.bbb: tion due to noise wiring.
MECHATROLINK ' « Attach a ferrite core to
Communications the MECHATROLINK
ASIC Error 2 Communications Cable.
. . Turn the power supply to
There is a fault in the the SERVOPACK OFF and
SERVOPACK ON again. If an alarm still
yo%nﬁﬁ%?ﬁ!é#ﬁseo— B occurs, the SERVOPACK |~
tion may be faulty. Replace the
) SERVOPACK.
Turn the power supply to
the SERVOPACK OFF and
A.bFO: A failure occurred in ON again. If an alarm still

System Alarm O

the SERVOPACK.

occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Maintenance

Continued on next page.
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Alarm Number: Possible Cause Confirmation Correction Reference
Alarm Name
Turn the power supply to
the SERVOPACK OFF and
A.bF1: A failure occurred in | _ ON again. If an alarm still
System Alarm 1 the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
Turn the power supply to
the SERVOPACK OFF and
A.bF2: A failure occurred in | ON again. If an alarm still | _
System Alarm 2 | the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
Turn the power supply to
the SERVOPACK OFF and
A.bF3: A failure occurred in ON again. If an alarm still
System Alarm 3 | the SERVOPACK. - occurs, the SERVOPACK |~
may be faulty. Replace the
SERVOPACK.
Turn the power supply to
the SERVOPACK OFF and
A.bF4: A failure occurred in | ON again. If an alarm still | _
System Alarm 4 | the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
The order of phases
U, V, and W in the Check the Servomotor | Make sure that the Servo-
motor wiring is not wiring. motor is correctly wired. |~
correct.
There is an error in the
setting of Pn080 = Check the setting of Set Pn080 =n.00OXOto | o o,
n.O00OXO (Motor Pn080 = n.OOXO. an appropriate value. pag
Phase Selection).
A.C10: If the motor wiring is cor-
Servomotor Out rect and an alarm still
of Control occurs after turning the
(Detected when | A failure occurred in power supply OFF and
the servo is the encoder. - ON again, the Servomotor | ~
turned ON.) or linear encoder may be
faulty. Replace the Servo-
motor or linear encoder.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in | ON again. If an alarm still | _
the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
Fine-tune the mounting of
The linear encoder tchr:aelicnketar;ee\é?:l;%ge? gif | the scale head. Or, _
signal level is too low. nal 9 replace the linear
' encoder.
. Check the setting of
ine count-up direc- | progo = n.0CIXD Change the setting of
A.C20: encoder does not (Motor Phase Selec- Pn080 = n.OOXO.
Phase Detection match the forward t@on). Qheoklthe installa- | Correctly reinstall thg lin- | page 5-21
Error direction of the Mov- |tl|on orientation for the ear encoder or Moving
ing Coil in the motor. inear enoopler and Coil.
Moving Coil.
. Correct the FG wiring.
l’ig?]sloigagtgmssnsor _ Implement countermea- | _
. sures against noise for the
affected by noise. . o
polarity sensor wiring.
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Alarm Number:

Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.C21:
Polarity Sensor
Error

The polarity sensor is
protruding from the
Magnetic Way of the
motor.

Check the polarity sen-
sor.

Correctly reinstall the
Moving Coil or Magnetic
Way of the motor.

The setting of Pn282
(Linear Encoder Pitch)
is not correct.

Check the setting of
Pn282 (Linear Encoder
Pitch).

Check the specifications
of the linear encoder and
set a correct value.

page 5-16

The polarity sensor is
not wired correctly.

Check the wiring of the
polarity sensor.

Correct the wiring of the
polarity sensor.

The polarity sensor
failed.

Replace the polarity sen-
sor.

A.C22:

Phase Informa-
tion Disagree-
ment

The SERVOPACK
phase information is
different from the lin-
ear encoder phase
information.

Perform polarity detec-
tion.

page 5-26

Continued on next page.
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Alarm Number:

Alarm Name Possible Cause Confirmation Correction Reference
The settings of Pn282
Check the linear (Linear Encoder Pitch)
The parameter set- encoder specifications ?Mngtgpgigs_e %ggﬁg) page 5-16,
tings are not correct. | and feedback signal h page 5-21
status. may not match the instal-
lation. Set the parame-
ters to correct values.
Check to make sure
that the frame grounds
of the Serial Converter
Unit and Servomotor
are connected to the
FG terminal on the SER-
VOPACK and that the
FG terminal on the SER- | Implement appropriate
There is noise on the | VOPACK is connected | countermeasures against
scale signal. to the frame ground on | noise for the Linear -
the power supply. Encoder Cable.
And, confirm that the
shield is properly pro-
cessed on the Linear
Encoder Cable. Check
to see if the detection
reference is repeatedly
output in one direction.
The polarity cannot be
properly detected if the
A.C50: detection reference is O
Polarity Detec- and the speed feedback
tion Failure is not O because of an
external force, such as
cable tension, applied to
':Spe“)ggrtgatlggr&eoygs _ the Moving Coil. Imple- _
Coil of the motor. ment measures to reduce
the external force so that
the speed feedback goes
to 0. If the external force
cannot be reduced,
increase the setting of
Pn481 (Polarity Detection
Speed Loop Gain).
If the linear encoder scale
pitch is 100 um or higher,
the SERVOPACK cannot
detect the correct speed
feedback. Use a linear
encoder scale pitch with
. higher resolution. (We rec-
Check the linear .
The linear encoder encoder scale pitch to gm;es‘n)d&%greg;:?h%m _
resolution is too low. S?ne if it is within 100 setting of Pn485 (Polarity
Hm. Detection Reference
Speed). However,
increasing the setting of
Pn485 will increase the
Servomotor movement
range that is required for
polarity detection.
Wire the overtravel sig-
A.C51: , nals. Execute polarity
Overtravel Ivr:; %\Sg{é?ggligrﬁ: Check the overtravel detection at a position page 4-33

Detected during
Polarity Detection

polarity detection.

position.

where an overtravel sig-
nal would not be
detected.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.C52:

Polarity Detec-
tion Not Com-

The servo was turned
ON when using an
absolute linear
encoder, Pn587 was
set to n.OOO0 (Do

When using an absolute
linear encoder, set Pn587

to n.OO0O1 (Detect polar- | ~

pleted not detect polarity), ity)

and the polarity had

not been detected.

The travel distance Increase the setting of
A.C53: exceeded the setting Pn48E (Polarity Detection

Out of Range of
Motion for Polar-
ity Detection

of Pn48E (Polarity
Detection Range) in
the middle of detec-
tion.

Range). Or, increase the
setting of Pn481 (Polarity
Detection Speed Loop
Gain).

Increase the setting of

Pn495 (Polarity Detection
Confirmation Force Refer-
ence). Increase the setting

A.C54: An external force was .
Polarity Detec- applied to the Servo- ggsléh?)?v;iﬂaggo?eteo- -
tion Failure 2 motor. Range). Increasing the
allowable error will also
increase the motor tem-
perature.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in ON again. If an alarm still
the encoder occurs, the Servomotor or | -
A.C80: linear encoder may be

Encoder Clear
Error or Multiturn
Limit Setting Error

faulty. Replace the Servo-
motor or linear encoder.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Continued from previous page.

) WIS Possible Cause Confirmation Correction Reference
Alarm Name
There is a faulty con-
tact in the connector . Reconnect the encoder
X Check the condition of
or thg connector is the encoder connector. connector .alnd check the | page 4-23
not wired correctly for encoder wiring.
the encoder.
There is a cable dis-
connection or short-
circuit in the encoder. | Check the condition of U.Se.the E“COd‘?F Cable )
. within the specified speci- | -
Or, the cable imped- | the Encoder Cable. fications
ance is outside the '
specified values.
One of the following
has occurred: corro-
sion caused by
improper tempera- Improve the operating
ture, humidity, or gas, Check the operatin environmental, and
A.C90: a short-circuit caused . P 9 replace the cable. If the page 3-2
environment. h
Encoder Commu- | by entry of water alarm still occurs, replace
nications Error drops or cutting oil, or the SERVOPACK.
faulty contact in con-
nector caused by
vibration.
Correct the wiring around
the encoder by separating
A malfunction was _ the Encoder Cable from age 4-5
caused by noise. the Servomotor Main Cir- | P29
cuit Cable or by ground-
ing the encoder.
Connect the Servomotor
to another SERVOPACK,
A failure occurred in _ Sro](av;lﬁrgugg;q? ﬁgg};?% _
the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
Noise entered on the
signal lines because | Check the condition of | Check the Encoder Cable
the Encoder Cable is | the Encoder Cable and | to see if it is installed cor- | page 4-8
bent or the sheath is | connectors. rectly.
damaged.
A.C91: The Encoder Cable is
Encoder Commu- | bundled with a high- | Check the installation Confirm that there is no
nications Posi- current line or condition of the surge voltage on the -
tion Data installed near a high- | Encoder Cable. Encoder Cable.
Acceleration Rate | current line.
Error There is variation in
the FG potential . . Properly ground the
because of the influ- ggr?gilgict;eo}nts;:llahon machine to separate it _
ence of machines on from the FG of the
. Encoder Cable.
the Servomotor side, encoder.
such as a welder.

Continued on next page.
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Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
Noise entered on the Implement countermea-
signal line from the - sures against noise for the | page 4-5

A.C92:

Encoder Commu-
nications Timer
Error

encoder.

encoder wiring.

Excessive vibration or

shock was applied to
the encoder.

Check the operating
conditions.

Reduce machine vibra-
tion.
Correctly install the Ser-

vomotor or linear encoder.

A failure occurred in
the encoder.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor or
linear encoder may be
faulty. Replace the Servo-
motor or linear encoder.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.CAO:
Encoder Parame-
ter Error

A failure occurred in
the encoder.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor or
linear encoder may be
faulty. Replace the Servo-
motor or linear encoder.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
The encoder is wired L Make sure that the
incorrectly or there is Sr?éaglgetrhe wiring of the encoder is correctly page 4-23
faulty contact. ' wired.
Th ificati f Use a shielded twisted-
th eESpeC('j'C%'OSIS o pair wire cable or a
i nco fr g eare | screened twisted-pair -
not correct and noise cable with conductors of
entered on it. o
at least 0.12 mm-.
» Rotary Servomotors:
The Encoder Cable wir-
The Encoder Cable is L?]gn?;itance must be 50
too long and noise - . c -
) * Linear Servomotors:
entered on it. The Encoder Cable wir-
ing distance must be 20
m max.
There is variation in
the FG potential " Properly ground the
A.Cb0: because of the influ- g}gegﬁotggeioggg;gg% machine to separate it _
Encoder Echo- ence of machines on connectors from the FG of the
back Error the Servomotor side, ' encoder.
such as a welder.

. . . Reduce machine vibra-
Eﬁgiisxgs\/;braﬁgg t%r Check the operating tion. _
the encoder bR conditions. Correctly install the Ser-

' vomotor or linear encoder.
Turn the power supply to
the SERVOPACK OFF and
. . ON again. If an alarm still
A failure occurred in s
the encoder. - Qccurs,the ervomotor or | -
linear encoder may be
faulty. Replace the Servo-
motor or linear encoder.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in | ON again. If an alarm still |
the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
When using a Direct
Drive Servomotor, the
setting of Pn205 (Mul- | Check the setting of Correct the setting of page 6-38

titurn Limit Setting)
does not agree with
the encoder.

Pn205.

Pn205 (0 to 65,535).

The multiturn limit of
the encoder is differ-

A.CCO: ent from that of the
Multiturn Limit SERVOPACK. Or, the
Disagreement multiturn limit of the

SERVOPACK has
been changed.

Check the setting of
Pn205 in the SERVO-
PACK.

Change the setting if the
alarm occurs.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

12-32
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Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
The cable between
the Serial Converter Correctly wire the cable
Unit and SERVOPACK | Check the wiring of the | between the Serial Con- age 4-25
is not wired correctly | external encoder. verter Unit and SERVO- pag
or there is a faulty PACK.
contact.
A specified cable is
) not being used Check the wiring speci-
A.CF1: i ) between Serial Con- | fications of the external | Use a specified cable. -
Reception Failed | verter Unit and SER- | encoder.
Error in Feed- VOPACK.
back Option
Module Commu- | The cable between | Measure the length of ggtev\:gggt?hgfstgﬁa?%%en-
nications the Serial Converter | the cable that connects | & . "j04 204 'SERVO- | -
Unit and SERVOPACK | the Serial Converter PACK must be 20 m or
is too long. Unit. less
The sheath on cable
between the Serial Check the cable that Egtp\)/l/zce;ttmee(?et;liil Con-
Converter Unit and connects the Serial verter Unit and SERVO- | ~
SERVOPACK is bro- | Converter Unit. PACK
ken. '
. Correct the wiring around
2‘;{'}?5 Sgg\?vr:gntthhee the Serial Converter Unit,
hor2. Serial Converter Unit |~ s from e Main Grouit |
Timer Stopped | and SERVOPACK. Cabl 4
Error in Feed- aples or ground.
back Option A failure occurred in . i
Module Commu- | the Serial Converter - \Fjeer?lefcjnti?e Serial Con -
nications Unit. '
A failure occurred in | Replace the SERVO- _
the SERVOPACK. PACK.
The Servomotor U, V, | Check the wiring of the Moa?:uiurggggctgef t‘%‘g
and W wiring is not Servomotor’s Main Cir- wirin fé/r the Servomotor |~
correct. cuit Cables. and gncoder
" Reduce the position refer-
The position com- Sgr?#r?:ntgi pgesglggd ence speed or the refer-
mand speed is too trv ooeratin pthe SER. | €nce acceleration rate, or | page 5-43
fast. VéPKCK 9 reconsider the electronic
' gear ratio.
/IO:\)dOtO Devi Reduce the acceleration
tigslé?/r;rflgaa_ of the position reference
. using a MECHATROLINK
gr?gzséezgzge? The acceleration of ssgetjlgreaiir;irg%ip;e command. Or, smooth the
, e ) the position reference . position reference accel- | —
gvel PtQS|t|X|n is too high. gﬁ%rlitmg the SERVO- eration by selecting the
Lev'? lon Alarm ' position reference filter
eve)(;/v%sb " (ACCFIL) using a MECHA-
exceedea by the TROLINK command.
position devia- .
tion while the The setting of Pn520 | Check Pn520 (Exces-
servo was ON.) (Excessive Position sive Position Deviation - )
Deviation Alarm Level) | Alarm Level) to see if it Optimize the setting of page 8-8

is too low for the
operating conditions.

is set to an appropriate
value.

Pn520.

Maintenance

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:

Alarm Name Possible Cause Confirmation Correction Reference
The servo was turned
A.dO1: ON after the position
S . deviation exceeded " Optimize the setting of
tF.)OS't(')On Iﬁewa— the setting of Pn526 Sg\igﬁg?%\/ﬁ)ﬁzl?ﬁg Pn526 (Excessive Position
A'?n Vt?[rsow (Excessive Position servo is OFF. Deviation Alarm Level at
O,:\alrm at senvo Deviation Alarm Level ' Servo ON).
at Servo ON) while the
servo was OFF.
If position deviation
remains in the devia-
tion counter, the set-
ting of Pn529 or page 8-8
Pn584 (Speed Limit . .
A.d02: Level at( S%rvo ON) Optimize the S‘?“'”g o.f.
Position Devia- limits the speed when Bgsé%éixggsrz\/ﬁ;gﬁltgp
tion Overflow the servo is turned - adiust the setting of e
Alarm for Speed | ON. This alarm occurs pnj529 or pn584g(g eed
Limit at Servo ON | if a position reference Limit Level at ServopON)
is input and the set- '
ting of Pn520 (Exces-
sive Position Deviation
Alarm Level) is
exceeded.
Install the external
. . .| encoder in the opposite
The motor direction Qheck the motor direc direction, or change the
and external encoder | tion and the external .
; ) ) . ; . .| setting of Pn002 = page 10-6
installation orientation | encoder installation ori-
A.d10: are backward. entation. n.XOOO (External
Motor-Load Posi- Encoder Usage) to
tion Deviation reverse the direction.
Overflow There is an error in the
tck?enlno%cdtl(()g betSv;/aeeQ) Check the coupling of | Check the mechanical _
9., stag the external encoder. coupling.
and external encoder
coupling.
g:s?t?on Data lzge%?fe'gon data Check the input refer- Reoqqsidgr the operating | _
Overflow +1 879048 192 ence pulse counter. specifications.
The MECHATROLINK Remove the cause of
transmission cvole B transmission cycle fluctu- | _
fluctuated Y ation at the host control-
A.E02: ' ler.
MECHATROLINK Turn the power supply to
Internal Synchro- the SERVOPACK OFF and
nization Error 1 | A failure occurred in | _ ON again. If an alarm still | _
the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
A.E40: The setting of
MECHATROLINK | MECHATROLINK Check the setting of the | Set the MECHATROLINK
Transmission transmission cycle is | MECHATROLINK trans- | transmission cycle to an | -
Cycle Setting outside of the speci- | mission cycle. appropriate value.
Error fied range.
A.E41: .
MECHATROLINK The number of trans- | Check the MECHA- Reset DIP switch S3 to
L mission bytes set on | TROLINK communica- | change the number of
Communications page 5-11

Data Size Setting
Error

DIP switch S3 is not
correct.

tions data size of the
host controller.

transmission bytes to an
appropriate value.

Continued on next page.
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Alarm Number:

Alarm Name Possible Cause Confirmation Correction Reference
Check the setting of the
. station address of the
The station address is g:‘ e;ﬂgg?% SSV(\a/g(l)P Fhse host controller, and reset
outside of the setting station address is rotary switches S1 and S2
range. between 03 and EF. to change the address to
A.E42: ' an appropriate value
between 03 and EF.
MECHATROLINK page 5-11

Station Address
Setting Error

Two or more stations
on the communica-
tions network have
the same address.

Check to see if two or
more stations on the
communications net-
work have the same
address.

Check the setting of the
station address of the
host controller, and reset
rotary switches S1 and S2
to change the address to
an appropriate value
between 03 and EF.

A.E50":
MECHATROLINK
Synchronization
Error

The WDT data in the
host controller was
not updated normally.

Check to see if the WDT
datais being updated at
the host controller.

Correctly update the WDT

data at the host controller.

A failure occurred in

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still

A.E51:
MECHATROLINK
Synchronization
Failed

the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

The WDT data at the

host controller was

not updated correctly

at the start of syn- Check to see if the WDT Correctly update the WDT

chronous communi-
cations, so
synchronous commu-
nications could not be
started.

data is being updated in
the host controller.

data at the host controller.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.E60":

Reception Errorin
MECHATROLINK
Communications

MECHATROLINK wir-
ing is not correct.

Check the MECHA-
TROLINK wiring.

Correct the MECHA-
TROLINK Communica-
tions Cable wiring.
Correctly connect the ter-
minator.

A MECHATROLINK
data reception error
occurred due to
noise.

Implement countermea-
sures against noise.
(Check the MECHA-
TROLINK Communica-
tions Cable and FG
wiring, and implement
measures such as attach-
ing a ferrite core to the
MECHATROLINK Com-
munications Cable.)

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Maintenance

Continued on next page.
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Alarm Number: Possible Cause Confirmation Correction Reference
Alarm Name
. Remove the cause of
tThe MECHATROLINK | Check the setting of the transmission cycle fluctu-
ransmission cycle MECHATROLINK trans- . -
A.E61: fluctuated. mission cycle. ation at the host control-
Synchronization ler.
Interval Error in Turn the power supply to
MECHATROLINK the SERVOPACK OFF and
Transmission A failure occurred in ON again. If an alarm still
Cycle the SERVOPACK. B occurs, the SERVOPACK |~
may be faulty. Replace the
SERVOPACK.
. Correct the MECHA-
ll\r/]lgE(I)SHr;A(;l;Fjglr_rlel\lCT wir \(l)wr;ﬁ]cék the Servomotor TROLINK Communica- _
: ) tions Cable wiring.
Implement countermea-
sures against noise.
(Check the MECHA-
A MECHATROLINK TROLINK Communica-
A.E63: data reception error | _ tions Cable and FG _
MECHATROLINK | occurred due to wiring, and implement
Synchronization | noise. measures such as attach-
Frame Not ing a ferrite core to the
Received MECHATROLINK Com-
munications Cable.)
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in ON again. If an alarm still
the SERVOPACK. - oceurs, the SERVOPACK |~
may be faulty. Replace the
SERVOPACK.
Iggtrieo rlwst;ae];w;gnct%g Check the connection
SERVOPACK and the kl:))itc\/;v;en the SERVO- | Correctly connect the _
Feedback Option anq the Feed- Feedback Option Module.
M back Option Module.
odule.
Reset the Option Module
AET2: . The Feedback Option configuration error and
Feedback Option | pModule was discon- | — turn the power supply to | page 12-43
Module Detec- | nected. the SERVOPACK OFF and
tion Failure ON again.
A failure occurred in
the Feedback Option | - gegfr?eh/ltgguﬁeeedback -
Module. P '
A failure occurred in Replace the SERVO-
the SERVOPACK. - PACK. -
The output signal circuits
or devices for /HWBB1
The delay between and /HWBB2 or the SER-
activation of the VOPACK input signal cir-
. /HWBB1 and Measure the time delay | cuits may be faulty.
A.Eb1: ) /HWBB2 input sig- between the /HWBB1 Alternatively, the input sig- | -
Safety Function | nas for the HWBB and /HWBB?2 signals. | nal cables may be discon-
Signal Input Tim- | \was ten second or nected. Check to see if
ing Error longer. any of these items are
faulty or have been dis-
connected.
A failure occurred in Replace the SERVO-
the SERVOPACK. - PACK. -

Continued on next page.
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Alarm Number:

Alarm Name Possible Cause Confirmation Correction Reference
A.ECS:
Gate Drive Error 1
(An error
occurred in the
. o Turn the power supply to
gate drive circuit.) the SERVOPACK OFF and
A.ECo: A failure occurred in | ON again. If an alarm still | _
Gate Drive Error | the SERVOPACK. occurs, the SERVOPACK
2 may be faulty. Replace the
(An error SERVOPACK.
occurred in the
gate drive cir-
cuit.)
Execute the SV_ON or
e et S5U" | SENS. ON sommand oy |
executed when the motor is not
' operating.
« For fully-closed loop
control, check the
AEdT: A timeout error status of the external
C- : 4 Bxe. occurred for a encoder when the
ommand Exe MECHATROLINK command is exe- Execute the SENS_ON
cution Timeout command. cuted. command only when an
 For other types of external encoder (e.g.,a |-
control, check the linear encoder) is con-
status of the linear nected.
encoder when the
command is exe-
cuted.
Tgsvggrsef'p?a\fvierm i Check the power sup- | Make sure that the power age 4-11
got correstp Y 9 ply wiring. supply is correctly wired. pag
Measure the voltage for
AF10: Tgsvg;rsﬁ—pkl]a;sse each phase of the Balance the power sup- _
P.owe; Supply Bnbalancgg.y tf?ree—phase power sup- | ply by changing phases.
Line Open Phase . Py
(The voltage was | A Single-phase power
low for more than sutpply W.?S. INPUt WIth- | 5100k the power sup- |\ b in t t
one second for out specifying a sig- oly and the parameter atch the parameter set- page 4-11

phase R, S, or T
when the main
power supply
was ON.)

nal-phase AC power
supply input (PNOOB =
n.O0100).

setting.

ting to the power supply.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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12-38

12.2.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Alarm Name Possible Cause Confirmation Correction Reference
A.F50: A failure occurred in The SERVOPACK may be
Servomotor Main the SERVOPACK - faulty. Replace the SER- | -

Circuit Cable Dis- ' VOPACK.
connection
(The Servomotor
did not operate or
power was not
lied to th
é%rr)\r/)olrenotgr e\?en The wiring is not cor-
though the rect or there is a faulty Check the wiring. Make sure that the Servo- page 4-23

SV_ON (Servo
ON) command
was input when
the Servomotor
was ready to
receive it.)

contact in the motor
wiring.

motor is correctly wired.

FL-173:
System Alarm

FL-2*3:
System Alarm

FL-3"3:
System Alarm

FL-4"3;
System Alarm

FL-5"3:
System Alarm

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

CPFoOO0:

Digital Operator
Communications
Error 1

There is a faulty con-
tact between the Digi-
tal Operator and the
SERVOPACK.

Check the connector
contact.

Disconnect the connec-
tor and insert it again. Or, |-
replace the cable.

A malfunction was
caused by noise.

Keep the Digital Operator
or the cable away from -
sources of noise.

CPFO1:

Digital Operator
Communications
Error 2

A failure occurred in
the Digital Operator.

Disconnect the Digital
Operator and then con-
nect it again. If an alarm
still occurs, the Digital -
Operator may be faulty.
Replace the Digital Oper-
ator.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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12.2.2 Troubleshooting Alarms

*1. Detection Conditions
+ Rotary Servomotor
If either of the following conditions is detected, an alarm will occur.

. Encoder resolution Pn20E
* Pn533 [min] x <
6 x10° Pn210
) ) Encoder resolution Pn20E
* Maximum motor speed [min”'] x >
Approx. 3.66 x 10% Pn210

* Linear Servomotor
If either of the following conditions is detected, an alarm will occur.

Pn585 [mm/s] Resolution of Serial Converter Unit < Pn20E
Linear encoder pitch [um] 10 = Pn210
Pn385 [100 mm/s] Resolution of Serial Converter Unit > Pn20E
X =
Linear encoder pitch [um] Approx. 6.10 x10° ~ Pn210
*2. Detection Conditions
« Rotary Servomotor
If either of the following conditions is detected, an alarm will occur.
. Rated motor speed [Min] x 1/3 x Encoder resolution < Pn20E
6x10° Pn210
- Maximum motor speed [min] x Encoder resolution > Pn20E
Approx. 3.66 x 10 Pn210
» Linear Servomotor
If either of the following conditions is detected, an alarm will occur.
Rated motor speed [mm/s] x 1/3 Resolution of Serial Converter Unit < Pn20E
X =
Linear encoder pitch [um] 10 Pn210
Pn385 [100 mm/s] Resolution of Serial Converter Unit - Pn20E
= Pn210

Linear encoder pitch [um] Approx. 6.10 x10°

*3, These alarms are not stored in the alarm history. They are only displayed on the panel display.
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12.2.3 Resetting Alarms

1223 Resetting Alarms

12-40

If there is an ALM (Servo Alarm) signal, use one of the following methods to reset the alarm
after eliminating the cause of the alarm.

y Be sure to eliminate the cause of an alarm before you reset the alarm.
If you reset the alarm and continue operation without eliminating the cause of the alarm, it may

Important result in damage to the equipment or fire.

Resetting Alarms by Sending the ALM_CLR (Clear Warning
or Alarm) Command

Refer to the following manual for details.

(11 =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Manual No.: SIEP
S800001 31)

Resetting Alarms Using the Digital Operator

Press the ALARM RESET Key on the Digital Operator. Refer to the following manual for details
on resetting alarms.
(17 x=-7-Series Digital Operator Operating Manual (Manual No.: SIEP S800001 33)
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12.2.4 Displaying the Alarm History

1224

Displaying the Alarm History

The alarm history displays up to the last ten alarms that have occurred in the SERVOPACK.

Note: The following alarms are not displayed in the alarm history: A.E50 (MECHATROLINK Synchronization Error),
A.EB0 (Reception Error in MECHATROLINK Communications), and FL-1 to FL-5.

Preparations
No preparations are required.

Applicable Tools

The following table lists the tools that you can use to display the alarm history and the applica-
ble tool functions.

Tool Function Reference
- =-7-Series Digital Operator Operating Manual
Digital Operator Fn00O (Manual No.: SIEP S800001 33)
SigmaWin+ Alarm - Display Alarm K= Operating Procedure on page 12-41

Operating Procedure
Use the following display procedure.

1. Select Alarm - Display Alarm from the menu bar of the Main Window of the SigmaWin+.

The Alarm Display Dialog Box will be displayed.

2. Click the Alarm History Tab.
The following display will appear and you can check the alarms that occurred in the past.

b g Marm et |

Alarm number: Alarm name

Alarms in order of occurrence (Older
alarms have higher numbers.)

1. If the same alarm occurs consecutively within one hour, it is not saved in the alarm history.
If it occurs after an hour or more, it is saved.

2. You can clear the alarm history by clicking the Clear Button. The alarm history is not
cleared when alarms are reset or when the SERVOPACK main circuit power is turned OFF.

Information
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12.2.5 Clearing the Alarm History

1225

Clearing the Alarm History

12-42

You can clear the alarm history that is recorded in the SERVOPACK.

The alarm history is not cleared when alarms are reset or when the SERVOPACK main circuit
power is turned OFF. You must perform the following procedure.

Preparations

Check the following setting before you clear the alarm history.
» The parameters must not be write prohibited.

Applicable Tools

The following table lists the tools that you can use to clear the alarm history and the applicable
tool functions.

Tool Function Reference
- =-7-Series Digital Operator Operating Manual
Digital Operator Fn006 a8 (Manual No.: SIEP S800001 33)
SigmaWin+ Alarm — Display Alarm I = Operating Procedure on page 12-42

Operating Procedure
Use the following procedure.

1. Select Alarm - Display Alarm from the menu bar of the Main Window of the SigmaWin+.
The Alarm Display Dialog Box will be displayed.

2. Click the Alarm History Tab.

3. Click the Clear Button.
The alarm history will be cleared.

Alarm diagnosis  Alarm traceback |

o, [Mame Accumulsted operation time I
o1 A.C80 : Encoder Communications Error 49:01:06.4
o2 A 510 Cverspeed 49:00:36.7
03 Marmal 0:00:00.0
04 Marmal 0:00:00.0
03 Marmal 0:00:00.0
0g Marmal 0:00:00.0
o7 Marmal 0:00:00.0
0g Marmal 0:00:00.0
Ju] Marmal 0:00:00.0
10 Marmal 0:00:00.0
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12.2.6 Resetting Alarms Detected in Option Modules

1226 Resetting Alarms Detected in Option Modules

If any Option Modules are attached to the SERVOPACK, the SERVOPACK detects the pres-
ence and models of the connected Option Modules. If it finds any errors, it outputs alarms.

You can delete those alarms with this operation.

« This operation is the only way to reset alarms for Option Modules. The alarms are not reset

Information
when you reset other alarms or when you turn OFF the power supply to the SERVOPACK.
» Always remove the cause of an alarm before you reset the alarm.
Preparations

Confirm the following condition before you clear alarms that were detected in Option Module.
» The parameters must not be write prohibited.

Applicable Tools

The following table lists the tools that you can use to reset Option Module configuration errors
and the applicable tool functions.

Tool Function Reference
- =-7-Series Digital Operator Operating Manual
Digital Operator Fn014 (Manual No.: SIEP S800001 33)
SigmaWin+ ‘(S)f)?llg n IVIL’)?;sleet Configuration Error of 5 Operating Procedure on page 12-43

Operating Procedure
Use the following procedure.

1. Select Setup — Reset Configuration Error of Option Module from the menu bar of the
Main Window of the SigmaWin+.
The Reset Configuration Error of Option Module Dialog Box will be displayed.
This dialog box will be displayed automatically when you start the SigmaWin+ if there is an error in an
Option Module.

2. Select the Clear Check Box for the Option Modules from which to clear alarms and the
click the Execute Button.

[ Reset Configuration Error of Option C =

Option Card error was detected.
Select the Clear check box of the Option Card and then
click the Execute button to clear the detection results.

u Feedhack Option Card

Failed to detect @Iear

Execute

Safety Option Card
I] Mot mounted [ Clear

I
You cannot clear the Error detected detection
result. Remove the Option Module, or check to
see if the Option Module is correctly mounted.
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12.2.7 Resetting Motor Type Alarms

3. Click the OK Button.
x|

A CAUTION

The detection results of the selected Option Cards will be
cleared.

Clearing the results will change the system configuration and
overwrite some parameter seftings.

Do you want to clear the detection results?

OK I Cancel |

4. Click the OK Button.
x|

A CAUTION

The detection resultz of the selected Cption Cards were cleared.
The setting will be validsted by turning the power off and then on
again.

Reconnect, the Sigmalyin+ to the Servopack after turning on the
povver.

5. Turn the power supply to the SERVOPACK OFF and ON again.

122.7 Resetting Motor Type Alarms

The SERVOPACK automatically determines the type of motor that is connected to it. If the type
of motor that is connected is changed, an A.070 alarm (Motor Type Change Detected) will
occur the next time the SERVOPACK is started. If an A.070 alarm occurs, you must set the
parameters to match the new type of motor.

An A.070 alarm is reset by executing the Reset Motor Type Alarm utility function.

1. This utility function is the only way to reset an A.070 alarm (Motor Type Change Detected).
The errors are not reset when you reset alarms or turn OFF the power supply to the SER-
VOPACK.

2. Ifan A.070 alarm occurs, first set the parameters according to the newly connected motor
type and then execute the Reset Motor Type Alarm utility function.

Information

Preparations

Check the following setting before you execute the Reset Motor Type Alarm utility function.
» The parameters must not be write prohibited.
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Applicable Tools

The following table lists the tools that you can use to clear the motor type alarm and the appli-

cable tool functions.

12.2.7 Resetting Motor Type Alarms

Tool

Function

Reference

Digital Operator

Fn021

>-7-Series Digital Operator Operating Manual
(Manual No.: SIEP S800001 33)

SigmaWin+

Setup - Reset Motor Type

Alarm

I Operating Procedure on page 12-45

Operating Procedure

Use the following procedure.

1. Select Setup - Reset Motor Type Alarm from the menu bar of the Main Window of the

SigmaWin+.

The Reset Motor Type Alarm Dialog Box will be displayed.

2. Click the Clear Button.
The alarm will be cleared.
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12.3.1 List of Warnings

Warning Displays

If a warning occurs in the SERVOPACK, an alarm number will be displayed on the panel dis-
play. Warnings are displayed to warn you before an alarm occurs.

This section provides a list of warnings and the causes of and corrections for warnings.

12.3.1

List of Warnings

The list of warnings gives the warning name, warning meaning in order of the warning num-

bers.

Warning Warning Name Meanin Resettin
Number 9 9 9
«; |Position Deviation The position deviation exceeded the parameter settings .

1
AS00E verflow (Pn520 x Pn51E/100). Required.
Position Deviation
1 The position deviation exceeded the parameter settings .
IO Overflow Alarm at (Pn526 x Pn528/100) when the servo was turned ON. Required.
Servo ON
This warning occurs before an overload alarm (A.710 or
A.910"" |Overload A.720) occurs. If the warning is ignored and operation is | Required.
continued, an alarm may occur.
Abnormal vibration was detected during motor opera-
*1 . . tion. The detection level is the same as A.520. Set .
A Vibration whether to output an alarm or a warning by setting Required.
Pn310 (Vibration Detection Switch).
Internal Temperature
A.912 Warning 1 (Control The surrounding temperature of the control PCB is Required.
Board Temperature abnormal.
Error)
Internal Temperature
Warning 2 (Power The surrounding temperature of the power PCB is .
I Board Temperature abnormal. Required.
Error)
This warning occurs before an A.320 alarm (Regenera-
A.920"' |Regenerative Overload | tive Overload) occurs. If the warning is ignored and Required.
operation is continued, an alarm may occur.
: _ | This warning occurs before an A.731 alarm (Dynamic
A.921"! :I)yr;amlc Brake Over Brake Overload) occurs. If the warning is ignored and Required.
oa operation is continued, an alarm may occur.
Ages | SERVOPACKBUIlt-n | o 1 inside the SERVOPACK stopped. Required.
Fan Stopped
A.930 Absolute Encoder Bat- | This warning occurs when the voltage of absolute Required.
tery Error encoder’s battery is low.
Speed Ripple Com- The speed ripple compensation information stored in
A.942 pensation Information | the encoder does not agree with the speed ripple com- | Required.
Disagreement pensation information stored in the SERVOPACK.
) Data Setting Warning 1 There is an error in the parameter number for a Data Automatically
A.94A (Parameter Number . .
Error) Setting Warning 1 (Parameter Number) command. reset.
A.94b™ Data Setting Warning 2 The command data is out of range. Automatically
(Out of Range) reset.
A.94C™ Data Settllng Warning 3 A calculation error was detected. Automatically
(Calculation Error) reset.
A.94D™ Data Setting Warning 4 The data sizes do not match. Automatically

(Parameter Size)

reset.
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12.3.2 Troubleshooting Warnings

Continued from previous page.

Warning
Number

Warning Name

Meaning

Resetting

A.94E™

Data Setting Warning 5
(Latch Mode Error)

A latch mode error was detected.

Required.

A.95A™

Command Warning 1
(Unsatisfied Com-
mand Conditions)

A command was sent when the conditions for sending
a command were not satisfied.

Automatically
reset.

Command Warning 2

Automatically

A.95b™ |(Unsupported Com- An unsupported command was sent. reset
mand) '
A.95D™2 (Cé:oorrr;nr:qaanndd\/l\llqetl;r:]lcr;i 4 There was command interference, particularly latch Automatically
’ command interference. reset.
ence)
A.95E™ é%?g?:%:ﬁ“g? 5 The subcommand and main command interfere with Automatically
’ . each other. reset.
Possible)
« | Command Warning 6 ) Automatically
2
A.95F (Undefined Command) An undefined command was sent. reset.
MECHATROLINK
) L A communications error occurred during MECHA- .
A.960 Comr_nunlcatlons TROLINK communications. Required.
Warning
This warning occurs before an A.410 alarm (Undervolt-
A.9717 |Undervoltage age) occurs. If the warning is ignored and operation is | Required.
continued, an alarm may occur.
A 97A™ Command Warning 7 | A command that cannot be executed in the current Automatically
’ (Phase Error) phase was sent. reset.
A.97b"2 Data Clamp Out of The set command data was clamped to the minimum or | Automatically
’ Range maximum value of the allowable setting range. reset.
A.9A0"! |Overtravel Overtravel was detected while the servo was ON. Required.
A.9b0 Preventative Mainte- One of the consumable parts has reached the end of its Required.

nance Warning

service life.

*1. Use Pn008 = n.OXOO (Warning Detection Selection) to control warning detection.
*2. Use Pn800 = n.OOXO (Warning Check Mask) to control warning detection.
*3. Use Pn008 = n.OOXO (Lowered Battery Voltage Alarm/Warning Selection) to control warning detection.

*4. If using the commands for the MECHATROLINK-III standard servo profile, the warning will automatically be
cleared after the correct command is received. If you use MECHATROLINK-II-compatible profile commands,
send an ALM_CLR (Clear Warning or Alarm) command to clear the warning.

Note: 1. A warning code is not output unless you set Pn001 to n.1O000O (Output both alarm codes and warning
codes).

2. If you sent Pn008 to n.00100 (Do not detect warnings), no warnings will be detected except for A.971
warnings (Undervoltage).

12.3.2

Troubleshooting Warnings

The causes of and corrections for the warnings are given in the following table. Contact your

Yaskawa representative if you cannot solve a problem with the correction given in the table.
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12.3.2 Troubleshooting Warnings

Warning Number:

. Possible Cause Confirmation Correction Reference
Warning Name
. Make sure that there are no
The Servomot.olr Check the V\'nrlnglof the faulty connections In the
U, V, and W wiring | Servomotor’s Main Cir- o -
is not correct cuit Cables wiring for the Servomotor
' ' and encoder.
Increase the servo gain,
A SERVOPACK Check the SERVO- e.g., by using autotuning page 8-23
gain is 100 low. PACK gains. without a host reference.
Reduce the acceleration of
the position reference using
a MECHATROLINK com-
The acceleration Reduce the reference mand. Or, smooth the posi-
" acceleration and try . .
of the position ref- . tion reference acceleration | -
: X operating the SERVO- ) "
A.900: erence is too high. PACK by selecting the position
P. 't'. Deviati ' reference filter (ACCFIL)
OOS' rf'lc’” eviation using a MECHATROLINK
vertiow command.
The setting of
Pn520 (Excessive Check Pn520 (Exces-
Position Error sive Position Error Optimize the setting of
. Alarm Level) to see if it page 8-8
Alarm Level) is too is set 10 an approbriate Pn520.
low for the operat- value PProp
ing conditions. '
Turn the power supply to
A failure occurred g‘g SER.VOIFACK| OFF ?‘rl]ld
in the SERVO- B again. If an alarm sti B
PACK occurs, the SERVOPACK
' may be faulty. Replace the
SERVOPACK.
The position devi-
A.901: ation exceeded Optimize the setting of

Position Deviation
Overflow Alarm at
Servo ON

the parameter set-
tings (Pn526 x
Pn528/100) when
the servo was
turned ON.

Pn528 (Excessive Position
Error Warning Level at
Servo ON).

A.910:

Overload (warning
before an A.710 or
A.720 alarm occurs)

The wiring is not
correct or there is
a faulty contact in
the motor or
encoder wiring.

Check the wiring.

Make sure that the Servo-
motor and encoder are cor-
rectly wired.

Operation was
performed that
exceeded the
overload protec-
tion characteris-
tics.

Check the motor over-
load characteristics and
Run command.

Reconsider the load and
operating conditions. Or,

increase the motor capacity.

An excessive load
was applied
during operation
because the Ser-
vomotor was not
driven because of
mechanical prob-
lems.

Check the operation
reference and motor
speed.

Remove the mechanical
problem.

A failure occurred
in the SERVO-
PACK.

The SERVOPACK may be
faulty. Replace the SERVO-
PACK.
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12.3.2 Troubleshooting Warnings

Continued from previous page.

Warning Number:

insufficient space
around the SER-

ditions.

; Possible Cause Confirmation Correction Reference
Warning Name
Abnormal vibra- Check for abnormal
tion was detected motor noise, and check | Reduce the motor speed.
duri the speed and torque Or, reduce the servo gain page 8-42
uring motor . . .
. waveforms during oper- | with custom tuning.
operation. :
ation.
A-.91 1 The setting of
Vibration Pn103 (Moment of
Inertia Ratio) is Check the moment of | Set Pn103 (Moment of Iner-
greater than the inertia ratio or mass tia Ratio) to an appropriate | -
actual moment of | ratio. value.
inertia or was
greatly changed.
Check the surrounding
temperature using a .
The surrounding thermostat. Or, check ttzaerr(]:r%?zteutrgebsuirr:wourgsmg
temperature is too | the operating status P y Imp 9 -
; . the SERVOPACK installa-
high. with the SERVOPACK tion conditions
installation environ- '
ment monitor.
An overload alarm
was reset by turn- | Check the alarm display
ing OFF the power | to see if there is an ggg?t?r? t?ﬁerg?;md for -
supply too many | overload alarm. 9 '
times.
A.912: There was an Use the accumulated
Internal Tempera- excessive load or | load ratio to check the
ture Warning 1 operation was load during operation, .
(Control Board Tem- | performed that and use the regenera- cF:egroaQisnldeécmgitl%i% and -
perature Error) exceeded the tive load ratio to check P 9 '
regenerative pro- | the regenerative pro-
cessing capacity. | cessing capacity.
The SERVOPACK
installation orien-
tation is not cor- | Check the SERVO-
. . : _ | Install the SERVOPACK page 3-3,
rect or there is PACK installation con according to specifications. | page 3-5

VOPACK.

A failure occurred The SERVOPACK may be

in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.

Continued on next page.
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12-50

12.3.2 Troubleshooting Warnings

Continued from previous page.

Warning Number:
Warning Name

A.913:

Internal Tempera-
ture Warning 2
(Power Board Tem-
perature Error)

Possible Cause Confirmation Correction Reference
Check the surrounding
temperature using a .
The surrounding thermostat. Or, check Eaﬁr%?zteutrgebsui%oﬁgg;gg
temperature is too | the operating status the EERVOPA%/JK igstallag -
high. with the SERVOPACK tion conditions
installation environ- '
ment monitor.
An overload alarm
was reset by turn- | Check the alarm display
ing OFF the power | to see if there is an ggz?t?r? t?ﬁen;gmd for -
supply too many | overload alarm. 9 '
times.
There was an Use the accumulated
excessive load or | load ratio to check the
operation was load during operation, .
performed that and use the regenera- Eegl?ar;isnldecrotggi’l[%ids and -
exceeded the tive load ratio to check P 9 '
regenerative pro- | the regenerative pro-
cessing capacity. | cessing capacity.
The SERVOPACK
installation orien-
tation is not cor- | Check the SERVO-
rect or there is PACK installation con- g]csctilrldtikr]wz ?()ESXSC%AC(;EOHS ggg: g:g

insufficient space
around the SER-

ditions.

VOPACK.

A failure occurred The SERVOPACK may be

in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.

A.920:

Regenerative Over-
load (warning before
an A.320 alarm
occurs)

The power supply
voltage exceeded
the specified
range.

Measure the power
supply voltage.

Set the power supply volt-
age within the specified
range.

There is insuffi-
cient external
regenerative resis-
tance, regenera-
tive resistor
capacity, or SER-
VOPACK capac-
ity, or there has
been a continuous
regeneration
state.

Check the operating
conditions or the

capacity using the Sig-
maJunmaSize+ Capac-
ity Selection Software

or another means.

Change the regenerative
resistance value, regenera-
tive resistance capacity, or
SERVOPACK capacity.
Reconsider the operating
conditions using the Sigma-
JunmaSize+ Capacity
Selection Software or other
means.

There was a con-
tinuous regenera-
tion state because
a negative load
was continuously
applied.

Check the load applied

to the Servomotor
during operation.

Reconsider the system
including the servo,
machine, and operating
conditions.

Continued on next page.
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12.3.2 Troubleshooting Warnings

Continued from previous page.

Warning Number:

Maintenance

; Possible Cause Confirmation Correction Reference
Warning Name
The Servomotor . Implement measures to _
Check the operation ensure that the motor will
was rotated by an status not be rotated by an exter- |~
external force. '
nal force.
When the Servo-
motor was Reconsider the following:
A.921: stopped with the * Reduce the Servomotor
Dynamic Brake dynamic brake, g:rizz t&? t%(;v‘gé (?(e);'s_ command speed.
Overload (warning the rotational or tor to see how + Decrease the moment of
before an A.731 linear kinetic f , inertia or mass.
requently the DB is
alarm occurs) energy exceeded being used * Reduce the frequency of
the capacity of the ' stopping with the dynamic
dynamic brake brake.
resistor.
A failure occurred The SERVOPACK may be
in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.
Remove foreign matter from
A.923: The fan inside the | Check for foreign mat- | the SERVOPACK. If an
SERVOPACK Built- | SERVOPACK ter inside the SERVO- | alarm still occurs, the SER- | -
in Fan Stopped stopped. PACK. VOPACK may be faulty.
Replace the SERVOPACK.
The battery con-
A.930: nection is faulty or | Check the battery con- | Correct the battery connec- 404
Absolute Encoder a battery is not nection. tion. page 4-
Battery Error (The connected.
gg;‘;&;%g?ggg?\:as The battery volt-
!qwer than the spec- ?gsézégmgéTa?Se \,\//(I)?;Sgueré the battery Replace the battery. page 12-3
ified level.) (Detected (2.7 V)
only when an abso- g :
lute encoder is con- A failure occurred The SERVOPACK may be
nected.) in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.
Reset the speed ripple
- compensation value on the | page 8-61
The speed ripple SigmaWin+.
compensation Set Pn423 to n.00O10 (Do
information stored not detect A.942 alarms)
A.942: In the encoder - However, chénging the sét- -
Speed Ripple Com- | does not agree ting may 'increase the speed
pensation Informa- | with the speed fioole
tion Disagreement ripple compensa- ppie.
tion information Set Pn423 to n.OO0O0
stored in the SER- (Disable torque ripple com-
VOPACK. - pensation). However, -
changing the setting may
increase the speed ripple.
A.94A: ) ,
Data Setting Warn- Qtlﬁngfqubgf 5‘3;”8 %2?%2522 g ?&mv\? z?ri- Use the correct parameter | page 12-
ing 1 (Parameter ; number. 54
used. ing.
Number Error)
The set com-
A.94b: mand data was | 500 the command "
Data Setting Warn- %?r?rﬁﬁ%tgrtgzxi— that caused the warn- ﬁg ;g(tatiﬁgr?;?wgfe?r within paoe 12
ing 2 (Out of Range) mum value of the | N9:
setting range.
A.94C: .
. The calculation Check the command G
Data Setting Warn- Set the parameter within page 12-
ing 3 (Calculation result of the set- | that caused the warn- the setting range. 54

Error)

ting is not correct.

ing.

Continued on

next page.
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12.3 Warning Displays

12.3.2 Troubleshooting Warnings

Continued from previous page.

Warning Number:

. ossible Cause onfirmation orrection eference
Possible C Confi ti C ti Ref
Warning Name
A.94D: The parameter
Data Setting Warn- | size set in the ﬁgfizazzg?gmﬁgﬂ_ Set the correct parameter | page 12-
ing 4 (Parameter command is not in size. 54
Size) correct. g
Change the setting of
Pn850 or the LT_MOD data
A.94E: for the LTMOD_ON com-
' N Check the command mand sent by the host con-
Data Setting Warn- | Alatoh mode error | y o - ised the warn- | troller to an appropriate page 12-
ing 5 (Latch Mode was detected. ing value 54
Error) (The applies when using the
MECHATROLINK-II-com-
patible profile.)
%QSA: d Warni The command Check the command Send the command after 12
] ?S;matn . dagw;g_ conditions are not | that caused the warn- | the command conditions gige -
satistied Lo satisfied. ing. are satisfied.
mand Conditions)
%g;%and Warnin An unsupported Check the command Do not send unsupported 12
9 | command was that caused the warn- PP gige -
2 (Unsupported received ing commands.
Command) ' '
The command
gso;rsr%and Warnin ﬁgﬂg'?gr Icaotggl Check the command Send the command after 12
d that caused the warn- | the command conditions page 1e-
4 (Command Inter- | related com- in are satisfied 54
ference) mands was not 9. '
satisfied.
A.95E: The command
C' ) d Warni sending condi- Check the command Send the command after 12
omman aming | tions for subcom- | that caused the warn- " e page 1z-
5 (Subcommand mands was not in the conditions are satisfied. | 54
) g.
Not Possible) satisfied
A.95F: ,
. An undefined Check the command '
Commar)d Warning command was that caused the warn- Do not send undefined page 12-
6 (Undefined Com- sent ing commands. 54
mand) ' '
The MECHA-
TROLINK Com- . .| Correct the MECHA-
munications Cable Check the wiring condi- TROLINK communications | page 4-39

A.960:
MECHATROLINK
Communications
Warning

is not wired cor-
rectly.

tions.

cable wiring.

A MECHA-
TROLINK data
reception error
occurred due to
noise.

Confirm the installation
conditions.

Implement the following
countermeasures against
noise.

» Check the MECHA-
TROLINK Communica-
tions Cable and FG wiring
and implement counter-
measures to prevent noise
from entering.

« Attach a ferrite core to the
MECHATROLINK Com-
munications Cable.

A failure occurred
in the SERVO-
PACK.

The SERVOPACK may be
faulty. Replace the SERVO-
PACK.

Continued on next page.



12.3 Warning Displays

12.3.2 Troubleshooting Warnings

Continued from previous page.

Warning Number:

Warni Possible Cause Confirmation Correction Reference
arning Name
For a 200-V SER-
VOPACK, the AC Set the power supply volt-
power supply volt- Shfjeaslur\(/eotl?; gower age within the specified -
age dropped PRl ge. range.
below 140 V.
Igﬁapzv\éergsuzgly Measure the power Increase the power supply | _
duri 9 PP supply voltage. capacity.
uring operation.
A.971T: If you have changed the
Undervoltage Aor:vzr:]i?w?;?rrg ) Measure the power setting of Pn509 (Momen- age 6-15
tFi)on ocourredp supply voltage. tary Power Interruption Hold pag
' Time), decrease the setting.
The SERVOPACK | _ Replace the SERVOPACK aqe 4-22
fuse is blown out. and connect a reactor. pag
A failure occurred The SERVOPACK may be
in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.
A command that
A.97A: cannot be exe- Send the command after

Command Warning
7 (Phase Error)

cuted in the cur-
rent phase was
sent.

the command conditions
are satisfied.

A.97Db:
Data Clamp Out of
Range

The set com-
mand data was
clamped to the
minimum or maxi-
mum value of the
setting range.

Set the command data
within the setting ranges.

A.9A0:
Overtravel (Over-
travel status was
detected.)

Overtravel was
detected while the
servo was ON.

Check the status of the
overtravel signals on
the input signal monitor.

Even if an overtravel signal
is not shown by the input
signal monitor, momentary
overtravel may have been
detected. Take the following
precautions.

» Do not specify move-
ments that would cause
overtravel from the host
controller.

» Check the wiring of the
overtravel signals.

» Implement countermea-
sures against noise.

A.9b0:

Preventative Mainte-

nance Warning

One of the con-
sumable parts has
reached the end
of its service life.

Replace the part. Contact
your Yaskawa representa-
tive for replacement.

Maintenance
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12.4 Monitoring Communications Data during Alarms or Warnings

Monitoring Communications Data during Alarms or Warnings

You can monitor the command data that is received when an alarm or warning occurs, such as
a data setting warning (A.940) or a command warning (A.950) by using the following parame-
ters. The following is an example of the data when an alarm or warning has occurred in the nor-
mal state.

Command Data during Alarms and Warnings: Pn890 to Pn8A6
Response Data during Alarms and Warnings: Pn8A8 to Pn8BE

Command Byte | Command Data Storage When an Alarm or Warning Occurs
Sequence CMD RSP

0 Pn890 = n.OOOOOOXX Pn8A8 = n.OOOOOOXX

1 Pn890 = n.OOOOXXOO Pn8A8 = n.OOOOXXOO

2 Pn890 = n.OOXXOOOO Pn8A8 = n.OOXXOOOO

3 Pn890 = n.XXOOOOOO Pn8A8 = n.XXOOOOOO
4t07 Pn892 Pn8AA
8 to 11 Pn894 Pn8AC
12to 15 Pn896 Pn8AE
16to 19 Pn898 Pn8B0
20 to 23 Pn89A Pn8B2
24 to 27 Pn89C Pn8B4
28 to 31 Pn89E Pn8B6
321035 Pn8AO Pn8B8
36 to 39 Pn8A2 Pn8BA
40 to 43 Pn8A4 Pn8BC
44 to 47 Pn8AB Pn8BE

Note: 1. Data is stored in little endian byte order and displayed in the hexadecimal.
2. Refer to the following manual for command details.

(10 =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Manual No.:
SIEP S800001 31)
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12.5 Troubleshooting Based on the Operation and Conditions of the Servomotor

Troubleshooting Based on the Operation and Conditions of the Servomotor

This section provides troubleshooting based on the operation and conditions of the Servomo-
tor, including causes and corrections.

Turn OFF the Servo System before troubleshooting the items shown in bold lines in the table.

Problem Possible Cause Confirmation Correction Reference
. Measure the voltage Correct the wiring so
Igtetﬁ?géglop[\?wer supply is between control power that the control power |-
' supply terminals. supply is turned ON.
Ce Measure the voltage Correct the_wiri_ng S0
T SrouL e S0 | across e mancrour [ oL e melt et |-
' power input terminals. ON
The I/O signal connector Check the wiring condi- | Correct the wiring of
(CN1) pins are not wired cor- | tion of the I/O signal con- | the I/O signal connec- | page 4-30
rectly or are disconnected. nector (CN1) pins. tor (CN1) pins.
The wiring for the Servomo-
tor Main Gircuit Cables or Check the wiring condi- | Wire the cable cor- _
Encoder Cable is discon- tions. rectly.
nected.
. Operate the Servomotor Reduce the load or
There is an overload on the ! replace the Servomo-
Servomotor. with no load and check tor with a Servomotor |~
' the load status. : ,
with a larger capacity.
The type of encoder that is Check the type of the Set Pn002 = n.OXOO
being used does not agree encoder that is being according to the type of age 6-32
with the setting of Pn002 = | used and the setting of the encoder that is pag
n.OXOO (Encoder Usage). Pn002 = n.OXOO. being used.
There is a mistake in the Check the input signal Correctly allocate the
input signal allocations allocations (Pn50A, input signals (Pn50A, age 6-4
(Pn50A, Pn50B, Pn511, and | Pn50B, Pn511, and Pn50B, Pn511, and pag
Does Not Check the commands Send the SV_ON com-
Start The SV_ON command was sent from the host con- mand from the host -

not sent.

troller.

controller.

The SENS_ON (Turn ON
Sensor) command was not
sent.

Check the commands
sent from the host con-
troller.

Send the commands to
the SERVOPACK in the
correct sequence.

The P-OT (Forward Drive
Prohibit) or N-OT (Reverse
Drive Prohibit) signal is still
OFF.

Check the P-OT and N-
QOT signals.

Turn ON the P-OT and
N-OT signals.

The safety input signals
(/HWBB1 or /HWBB2) were
not turned ON.

Check the /HWBB1 and
/HWBB2 input signals.

Turn ON the /HWBBH1
and /HWBB?2 input sig-
nals. If you are not
using the safety func-
tion, connect the Safety
Jumper Connector
(provided as an acces-
sory) to CN8.

The FSTP (Forced Stop
Input) signal is still OFF.

Check the FSTP signal.

 Turn ON the FSTP
signal.

If you will not use the
function to force the
motor to stop, set
Pn516 = n.OOOX
(FSTP (Forced Stop
Input) Signal Alloca-
tion) to disable the
signal.

Maintenance

Continued on next page.
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12.5 Troubleshooting Based on the Operation and Conditions of the Servomotor

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
A failure occurred in the SER-| Replace the SERVO- | _
VOPACK. PACK.
Check the setting of
Pn080 =n.O0OOX (Polar- Secigﬁot the parameter | o 503
ity Sensor Selection). 9.
« If you are using an
Szre\’;mgttor incremental linear
Start The polarity detection was encoder, send the
not executed. Check the inputs to the fSrVrTwotE ck(])mrtnanr(]jtr I
SV_ON (Servo ON) com- Iecr) © host control | yage 5-24
mand. « If you are using an
absolute linear
encoder, execute
polarity detection.
There is a mistake in the Ser- o Wire the Servomotor
vomotor wiring. Check the wiring. correctly. -
There is a mistake in the wir- . .
ing of the encoder or Serial | Check the wiring. Wire ttha Serial Coln— -
Converter Unit. verter Unit correctly.
There is a mistake in the lin- § ~ oo Wire the cable cor- _
Servomotor | &' encoder wiring. 9. rectly.
Moves The setting of Pn282 (Linear | Check the setting of Correct the setting of ade 5-16
Instanta- Encoder Pitch) is not correct. | Pn282. Pn282. pag
neously, The count-up direction of the ggggge_tpeggtirg of
and Then linear encoder does not (Motor Phase Selec-
Stops match the forward direction | Check the directions. tion). Place the linear page 5-21
of the Moving Coil in the 'd d motor i
motor. encoder and motor in
' the same direction.
Check to see if electrical ,
Polarity detection was not angle 2 (electrical angle Correct the settings for
) o the polarity detection- | -
performed correctly. from polarity origin) at any related parameters
position is between £10°. P '
The connector connec-
tions for the power line
Servomotor ) . (U, V, and W phases) and | Tighten any loose ter-
Speed Is ;htehrs lSSeerivErLrjwlgocrovr\]/ir;ﬁthlon the encoder or Serial minals or connectors -
Unstable 9. Converter Unit may be and correct the wiring.
unstable. Check the wir-
ing.
A failure occurred in the SER- | Replace the SERVO- _
VOPACK. PACK.
Change the setting of
The count-up direction of the Pn080 = n.OOXO
Servomotor | linéar encoder does not (Motor Phase Selec-
Moves with- match the forward direction | Check the directions. tion). page 5-21
t a Refer- of the Moving Coil in the Match the linear
outa Reter | motor, encoder direction and
ence Input Servomotor direction.
Check to see if electrical .
Polarity detection was not angle 2 (electrical angle Correct the settmgs for
. o the polarity detection- | -
performed correctly. from polarity origin) at any related parameters
position is between +10°. P '
Continued on next page.
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12.5 Troubleshooting Based on the Operation and Conditions of the Servomotor

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
The setting of Pn001 =
n.O00O0X (Servo OFF or Check the setting of Set Pn001 = n.OOOX
Alarm Group 1 Stopping Pn001 = n.OOOX. correctly. -
Method) is not suitable.
Check the moment of
inertia, motor speed, and
dynamic brake frequency
of use. If the moment of | Replace the SERVO-
Dynamic The dynamic brake resistor is | inertia, motor speed, or PACK. To prevent dis- | _
Brake Does | disconnected. dynamic brake frequency | connection, reduce the

Not Operate

of use is excessive, the
dynamic brake resis-
tance may be discon-
nected.

load.

There was a failure in the
dynamic brake drive circuit.

There is a defective
component in the
dynamic brake circuit.
Replace the SERVO-
PACK.

Continued on next page.
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12.5 Troubleshooting Based on the Operation and Conditions of the Servomotor

12-58

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Reduce the load so
that the moment of
The Servomotor vibrated melrtlg rat.|o or mass
; . ratio is within the allow-
considerably while perform- | Check the waveform of :
. . . able value, or increase | page 8-11
ing the tuning-less function | the motor speed.
with the default settings the load level or reduce
' the rigidity level in the
tuning-less level set-
tings.
The machine mounting is not g:e%kotscésrﬁgsjfn’i?nere are Tighten the mounting _
secure. Y 9 SCrews.
Screws.
Check to see if there is
) o misalignment in the cou- | Align the coupling. -
The machine mounting is not pling.
secure. Check to see if the cou
pling is balanced. Balance the coupling. |-
Check for noise and
The bearings are defective. vibration around the bear- J[F;e;place the Servomo- | _
ings. '
Check for any foreign
There is a vibration source at | matter, damage, or defor- | Consult with the _
the driven machine. mation in the machine’s machine manufacturer.
moving parts.
Check the 1/0O signal
cables to see if they sat-
Noise interfgrence occurrgd ;sg?/e?dpeedc ;]ﬂvsizigg_sbatﬁrs\f,ire Use cables that satisfy
because of incorrect I/0 sig- bl q o -
Abnormal | cable specifications cabies or screens the specifications.
Noise from na P ’ twisted-pair cables with
Servomotor conductors of at least

0.12 mm?2.

Noise interference occurred
because an I/0 signal cable
is too long.

Check the lengths of the
I/0 signal cables.

The 1/0O signal cables

must be no longer than | -

3m.

Noise interference occurred
because of incorrect Encoder
Cable specifications.

Make sure that the rotary
or Linear Encoder Cable
satisfies the specifica-
tions. Use a shielded
twisted-pair wire cable or
a screened twisted-pair
cable with a conductors

of at least 0.12 mmZ.

Use cables that satisfy
the specifications.

Noise interference occurred
because the Encoder Cable
is too long.

Check the length of the
Encoder Cable.

» Rotary Servomotors:
The Encoder Cable
length must be 50 m
max.

Linear Servomotors:
Make sure that the
Serial Converter Unit |-
cable is no longer
than 20 m and that
the Linear Encoder
Cable and the Sensor
Cable are no longer
than 15 m each.

Noise interference occurred
because the Encoder Cable
is damaged.

Check the Encoder Cable
to see if it is pinched or
the sheath is damaged.

Replace the Encoder

Cable and correct the
cable installation envi-
ronment.

Continued on next page.
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Check to see if the Correct the cable lay-
The Encoder Cable was sub- | Encoder Cable is bundled out so that no sur eyis
jected to excessive noise with a high-current line or aoplied by hi h—cugrrent -
interference. installed near a high-cur- Iir?eps yhg
rent line. '
There is variation in the FG Proberly around the
potential because of the Check to see if the mac?hinésgto separate
influence of machines on the | machines are correctly P -
. them from the FG of
Servomotor side, such as a | grounded.
the encoder.
welder.
There is a SERVOPACK Sgizgﬁr;[‘?effz?elriézeorﬁ ltshe Implement counter-
pulse counting error due to . , measures against noise | -
: signal line from the .
noise. for the encoder wiring.
encoder.
Abnormal Check to see if vibration
Noise from from the machine
Servomotor occurred. Check the Ser-
vomotor installation Reduce machine vibra-
The encoder was subjected | (mounting surface preci- | tion. Improve the
to excessive vibration or sion, securing state, and | mounting state of the |-
shock. alignment). Servomotor or linear
Check the linear encoder | encoder.
installation (mounting sur-
face precision and secur-
ing method).
A failure occurred in the B Replace the Servomo- | _
encoder. tor.
A failure occurred in the N Replace the Serial Con-| _
Serial Converter Unit. verter Unit.
A failure occurred in the linear | Replace the linear _
encoder. encoder.
The servo qains are not bal- Check to see if the servo | Perform autotuning
9 gains have been cor- without a host refer- page 8-23
anced.
rectly tuned. ence.
Check the setting of
The setting of Pn100 (Speed | Pn100. Set Pn100 to an appro- | _
Loop Gain) is too high. The default setting is Kv = | priate value.
40.0 Hz.
Servomotor Cheok " :
Vibrates at eck ihe setting ©
FI The setting of Pn102 (Posi- Pn102. Set Pn102 to an appro-
requency . S . L ; -
tion Loop Gain) is too high. The default setting is Kp | priate value.
of Approx. — 40.0/s.
200 to 400 Cheok h " -
Hz. The setting of Pn101 (Speed ok the setting ©

Loop Integral Time Con-
stant) is not appropriate.

Pn101.
The default setting is Ti =
20.0 ms.

Set Pn101 to an appro-
priate value.

The setting of Pn103
(Moment of Inertia Ratio or
Mass Ratio) is not appropri-
ate.

Check the setting of
Pn103.

Set Pn1083 to an appro-
priate value.

Continued on next page.
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
The servo gains are not bal- Check to see if the servo | Perform autotuning
anced gains have been cor- without a host refer- page 8-23
' rectly tuned. ence.
Check the setting of
The setting of Pn100 (Speed | Pn100. Set Pn100 to an appro-
Loop Gain) is too high. The default setting is Kv = | priate value. -
40.0 Hz.
Check the setting of
The setting of Pn102 (Posi- Pn102. Set Pn102 to an appro-
Large Motor | tion Loop Gain) is too high. The default setting is Kp | priate value. -
Speed = 40.0/s.
Overshoot . Check the setting of
on Starting The setting of Pn101 (Speed Pn101. Set Pn101 to an appro-
Loop Integral Time Gon- The default setting is Ti = | priate value N
and Stop- | stant) is not appropriate. 500 9 =P '
plng . mS.
The setting of Pn103
(Moment of Inertia Ratio or Check the setting of Set Pn103 to an appro- | _
Mass Ratio) is not appropri- | Pn103. priate value.
ate.
The torque reference is satu- | Check the waveform of .
rated. the torque reference. Use the mode switch. | -
The force limits (Pn483 and | The default values of the
Pn484) are set to the default | force limits and Pn483 = tSOe;PnrAfo8G;i:tr;dvl;rLti4 page 6-27
values. 30% and Pn484 = 30%. bprop '
Check the Encoder Cable
to see if it satisfies speci-
Noise interf g fications.
becatise of incorrect Encoder | USC & shielded twisted- | Use cables that satisfy | _
Cable specifications pair wire cable ora the specifications.
) screened twisted-pair
cable with conductors of
at least 0.12 mm?.
Absolute
Encoder » Rotary Servomotors:
Position The Encoder Cable
o length must be 50 m
Deviation max.
Error (The « Linear Servomotors:
position Noise interference occurred Check the length of the Make sure that the
that was because the Encoder Cable Encoder Cablg Serial Converter Unit |-
saved in the | is too long. ' cable is no longer
host con- than 20 m and that
troller when the Linear Encoder
the power Cable and the Sensor
OFF is dif- .
ferent from | Noise interference occurred | Check the Encoder Cable gegllacentorlwe Encotdtir
the posi- because the Encoder Cable | to see if it is pinched or o:bleeiistalcl:a?t:gicenvie— -
tion when is damaged. the sheath is damaged.
ronment.
the power Check to see if the
lNaS next Replace the Encoder Cable | Encoder Cable is bundled Correct the cable Iayj
urned ON.) . . ! . out so that no surge is
and correct the cable instal- | with a high-current line or applied by high-current |~
lation environment. installed near a high-cur- lines
rent line. '
There is variation in the FG Proberlv around the
potential because of the Check to see if the macphinésgto separate
influence of machines on the | machines are correctly -
Servomotor side, such as a | grounded. them from the FG of
’ the encoder.
welder.
Continued on next page.
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Continued from previous page.

Maintenance

Problem Possible Cause Confirmation Correction Reference
Check to see if there is Implement counter-
There is a SERVOPACK noise interference on the | measures against noise
pulse counting error due to I/O signal line from the for the encoder or -
noise. encoder or Serial Con- Serial Converter Unit
verter Unit.
Check to see if vibration
from the machine
Absolute occurred. o
Encoder . Qheck t.he Servomptor Beduce machine vibra-
Position The encoder was subjected | installation (mounting sur- | tion. Improve the
I to excessive vibration or face precision, securing | mounting state of the |-
Deviation | gy state, and alignment). Servomotor or linear
Error (The Check the linear encoder
position installation (mounting sur-
that was face precision and secur-
saved in the ing method).
host con- A failure occurred in the Replace the Servomo-
troller when | encoder. - tor or linear encoder. |~
the power A failure occurred in the SER- Replace the SERVO-
was turned | \OpACK. - -
]%fgnltsffol; Check the error detec- Correct the error detec-
. tion section of the host tion section of the host | -
the posi- controller.
tion when .
the power Check to see if the host fPerfrc:rm pia.r'ty ogecks
was next controller is executing obrt letmut|turg ata or|_
turned ON.) | Host Controller Multiturn data parity checks. absolute encoder posi-
Data or Absolute Encoder
Position Data Reading Error Implement counter-
Check for noise interfer- | measures against noise
ence in the cable and then perform parity
between the SERVO- checks again for the -
PACK and the host con- | multiturn data or abso-
troller. lute encoder position
Correct the external
Check the external power
supply (+24 V) voltage for pol\t/ver Sfueqlﬁl (Tn24 :/) -
the input signals. vottage for the inpu
Check the operating con- | Make sure that the
The P-OT/N-OT (Forward dition of the overtravel overtravel limit switches | -
Drive Prohibit or Reverse limit switches. operate correctly.
Drive Prohibit) signal was . Correct the wiring of
input. g:;?;\tgﬁmﬂngwﬂghh:& the overtravel limit page 5-27
Check the settings of the
overtravel input signal Set the parameters to
Overtravel allocations (Pn50A/ correct values. page 5-27
Occurred Pn50B).
Check for fluctuation in Eliminate fluctuation
the external power supply | from the external power |
(+24 V) voltage for the supply (+24 V) voltage
input signals. for the input signals.
The P-OT/N-OT (Forward Check to see if the opera- | Stabilize the operating
Drive Prohibit or Reverse tion of the overtravel limit | condition of the over- -
Drive Prohibit) signal mal- switches is unstable. travel limit switches.
functioned. Check the wiring of the
overtravel limit switches | Correct the wiring of
(e.g., check for cable the overtravel limit -
damage and loose
Screws).

Continued on next page.
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
. If another signal is allo-
Check to see if the P-OT .
There is a mistake in the allo- | gignal is allocated in cated in Pn50A
cation of the P-OT or N-OT | pn50A = n.xOOO. =n.X0OO0, allocate the
(Forward Drive Prohibit or P-OT signal instead. page 5-27
Reverse Drive Prohibit) sig- i i -
el n PO = N &r | Oneck 10502 he N-OT | {00132t &0
Pn50B = n.OOOOX. signal Is allocated In _
Pn50B = n.OOOX. n.ElEIIElX, a_IIocatethe
Overtravel N-OT signal instead.
Occurred Check the servo OFF
stopping method set in Stelect' a Ser\{ﬁmdot%
Pn001 = n.OOOX or stopping method other
The selection of the Servo- | proo1 = n.OOXO. than coasting to a stop.
motor stopping method is Check the forque control page 5-29
not correct.
stopping method set in Select_ a Servcgmdoto;]
Pn001 = n.OOOX or stopping method other
PnO01 = n.O0OXO than coasting to a stop.
Improper The limit switch position and Install the limit switch at
Stp FF’) . dog length are not appropri- | - the appropriate posi- -
tiocr)1pforOSI- ate. tion.
Overtravel The overtravel limit switch Install the overtravel
(OT) Signal position is too close for the | - limit switch at the -
9 coasting distance. appropriate position.
Check the Encoder Cable
to see if it satisfies speci-
Noise interference occurred | fications. Use a shielded .
because of incorrect Encoder | twisted-pair wire cable or %Se oabl$ls t?at satisfy | _
Cable specifications. a screened twisted-pair € speciications.
cable with conductors of
at least 0.12 mm?.
» Rotary Servomotors:
The Encoder Cable
length must be 50 m
max.
« Linear Servomotors:
Noise interference occurred Make sure that the
because the Encoder Cable gggggéf%lg;gth of the Serial Converter Unit |-
is too long. ' cable is no longer
than 20 m and that
the Linear Encoder
. Cable and the Sensor
Position Cable are no longer
Deviation than 15 m each.
(without Re
Lo place the Encoder
Alarm) Noise interference occurred | Check the Encoder Cable Cable and correct the

because the Encoder Cable
is damaged.

to see if it is pinched or
the sheath is damaged.

cable installation envi-
ronment.

The Encoder Cable was sub-
jected to excessive noise
interference.

Check to see if the
Encoder Cable is bundled
with a high-current line or
installed near a high-cur-
rent line.

Correct the cable lay-
out so that no surge is
applied by high-current
lines.

There is variation in the FG
potential because of the
influence of machines on the
Servomotor side, such as a
welder.

Check to see if the
machines are correctly
grounded.

Properly ground the
machines to separate
them from the FG of
the encoder.

There is a SERVOPACK
pulse counting error due to
noise.

Check to see if there is
noise interference on the
I/0O signal line from the
encoder or Serial Con-
verter Unit.

Implement counter-
measures against noise

for the encoder wiring |-

or Serial Converter Unit
wiring.

Continued on next page.



12.5 Troubleshooting Based on the Operation and Conditions of the Servomotor

Continued from previous page.

Problem

Possible Cause

Confirmation

Correction

Reference

Position
Deviation
(without
Alarm)

The encoder was subjected
to excessive vibration or
shock.

Check to see if vibration
from the machine
occurred.

Check the Servomotor
installation (mounting sur-
face precision, securing
state, and alignment).
Check the linear encoder
installation (mounting sur-
face precision and secur-
ing method).

Reduce machine vibra-
tion. Improve the
mounting state of the
Servomotor or linear
encoder.

The coupling between the
machine and Servomotor is
not suitable.

Check to see if position
offset occurs at the cou-
pling between machine
and Servomotor.

Correctly secure the
coupling between the
machine and Servomo-
tor.

Noise interference occurred
because of incorrect 1/0O sig-
nal cable specifications.

Check the 1/O signal
cables to see if they sat-
isfy specifications. Use a
shielded twisted-pair wire
cable or a screened
twisted-pair cable with
conductors of at least

0.12 mm?2.

Use cables that satisfy
the specifications.

Position
Deviation
(without
Alarm)

Noise interference occurred
because an 1/0 signal cable
is too long.

Check the lengths of the
I/O signal cables.

The I/O signal cables
must be no longer than
3m.

An encoder fault occurred.
(The pulse count does not
change.)

Replace the Servomo-
tor or linear encoder.

A failure occurred in the SER-
VOPACK.

Replace the SERVO-
PACK.

Servomotor
Overheated

The surrounding air tempera-
ture is too high.

Measure the surrounding
air temperature around
the Servomotor.

Reduce the surround-
ing air temperature to
40°C or less.

The surface of the Servomo-
tor is dirty.

Visually check the surface
for dirt.

Clean dirt, dust, and oil
from the surface.

There is an overload on the
Servomotot.

Check the load status
with a monitor.

If the Servomotor is
overloaded, reduce the
load or replace the
Servo Drive with a
SERVOPACK and Ser-
vomotor with larger
capacities.

Polarity detection was not
performed correctly.

Check to see if electrical
angle 2 (electrical angle
from polarity origin) at any
position is between +10°.

Correct the settings for
the polarity detection-
related parameters.

Maintenance
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13.1 List of Servo Parameters

13.1.1 Interpreting the Parameter Lists

KRN List of Servo Parameters

131.1 Interpreting the Parameter Lists

/The types of motors to which the parameter applies.

~

* All: The parameter is used for both Rotary Servomotors and Linear Servomotors. . S N
* Rotary: The parameter is used for only Rotary Servomotors. After restart |ndllcates parameters
* Linear: The parameter is used for only Linear Servomotors. that will be effective after one of the
) following is executed.
Rotary Servomotor terms are used for parameters that are applicable )
i ! « The power supply is turned OFF
to all Servomotors. If you are using a Linear Servomotor, you need to and ON again.
interpret the terms accordingly. Refer to the following section for « The CONFIG command is sent.
details. « A software reset is executed.
I3 *® Differences in Terms for Rotary Servomotors and
L Linear Servomotors on page vii \_ J
Parameter | @ Name Setting Setting Default Applica- Wh Classi- | Refer-
No. (%) Range Unit Setting |ble Motors | Enabled | fication | ence
2 | Basic Function Selections 0 09881’[0 - 0000 All After restart | Setup -
N
!
If there are differences in the parameters for Rotary There are the following two classifications.
Servomotor and Linear Servomotor, information is * Setup
provided for both. * Tuning
* Top row: For Rotary Servomotors Refer to the following section for details.
* Bottom row: For Linear Servomotors 5 5.1.1 Parameter Classification on page 5-3
Rotation Direofion SeMon
- - - Reference
Movement Directior Selection
Use CCW as the forward direction.
n.ooox 0 Use the direction in which the linear encoder counts up as the for-
ward direction.
Pn000 - - - page 5-15
Use CW as the forward direction. (Reverse Rotation Mode)
1 Use the direction in which the linear encoder counts down as the
forward direction. (Reverse Movement Mode)
Symbols are provided when a parameter is valid only for a specific profile.
. Parameters that are valid only for a MECHATROLINK-Il-compatible profile.
° Parameters that are valid only for a MECHATROLINK-IIl standard servo profile,
Rotary/Linear Servomotor Startup Selection When Encoder Is Not Connected | Reference
0 When an encoder is not connected, start as SERVOPACK for
n.XOOO Rotary Servomotor. 514
age 5-
1 When an encoder is not connected, start as SERVOPACK for Lin- pag
ear Servomotor.




13.1 List of Servo Parameters

13.1.2 List of Servo Parameters

13.1.2

List of Servo Parameters

Parameter | @ Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Basic Function Selec- 0000 to After
2 |tions 0 10B1 - 0000 Al restart Setup -
Rotation Direction Selection
: : : Reference
Movement Direction Selection
Use CCW as the forward direction.
n.Ooox 0 Use the direction in which the linear encoder counts up as the for-
ward direction.
; : - page 5-15
Use CW as the forward direction. (Reverse Rotation Mode)
1 Use the direction in which the linear encoder counts down as the
Pn000 forward direction. (Reverse Movement Mode)
n.O00OXO ’Reserved parameter (Do not change.)
n.OXO0O ’Reserved parameter (Do not change.)
Rotary/Linear Servomotor Startup Selection When Encoder Is Not Con- R -
nected
When an encoder is not connected, start as SERVOPACK for
o 0 Rotary Servomotor. 5-14
age 5-
1 When an encoder is not connected, start as SERVOPACK for Lin- pag
ear Servomotor.
Application Function 0000 to After
2 | selections 1 1142 - 0000 Al restart Setup -
Motor Stopping Method for Servo OFF and Group 1 Alarms Reference
0 Stop the motor by applying the dynamic brake.
n.000OX 1 Stop the motor by the applying dynamic brake and then release 206 5-37
the dynamic brake. rag
2 Coast the motor to a stop without the dynamic brake.
Overtravel Stopping Method Reference
0 Apply the dynamic brake or coast the motor to a stop (use the
stopping method set in Pn001 = n.OOOX).
1 Decelerate the motor to a stop using the torque set in Pn406 as
the maximum torque and then servo-lock the motor.
Pn001 n.00OX0O 5 Decelerate the motor to a stop using the torque set in Pn406 as age 5-29
the maximum torque and then let the motor coast. pag
3 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then servo-lock the motor.
4 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then let the motor coast.
Main Circuit Power Supply AC/DC Input Selection Reference
0 Input AC power as the main circuit power supply using the L1, L2,
and L3 terminals (do not use shared converter).
n.OXOO
Input DC power as the main circuit power supply using the B1/@ |Page 5-12
1 and © 2 terminals or the B1 and © 2 terminals (use an external
converter or the shared converter).

n.XOOO Reserved parameter (Do not change.)

Continued on next page.
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13.1 List of Servo Parameters

13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 173} Range Unit Setting Motors Enabled | fication | ence
Application Function 0000 to After
2 | selections 2 4213 B 0011 B restart Setup B
MECHATROLINK Command Position and Speed Control Applicable
Option Motors Fllelzies
0 Reserved setting (Do not use.)
e 1 Use TLIM as the torque limit. Al "
2 Reserved setting (Do not use.)
3 Reserved setting (Do not use.)
. Applicable
Torque Control Option Motors Reference
n.O00OX0O 0 Reserved setting (Do not use.)
’ Use the speed limit for torque control (VLIM) as the Al *l
speed limit.
Pn002 Applicable
Encoder Usage Motors Reference
0 L)se the encoder according to encoder specifica-
n.OXoO tions. Al
1 Use the encoder as an incremental encoder. page 6-32
Use the encoder as a single-turn absolute
2 encoder. Rotary
Applicable
External Encoder Usage Motors Reference
0 Do not use an external encoder.
1 The external encoder moves in the forward direc-
n.Xooo tion for CCW motor rotation.
2 Reserved setting (Do not use.) Rotary page 10-6
3 The external encoder moves in the reverse direc-
tion for CCW motor rotation.
4 Reserved setting (Do not use.)

Continued on next page.



13.1 List of Servo Parameters

13.1.2 List of Servo Parameters

Continued from previous page.

Parameter 8 Name Setting Setti.ng Defqult Applicable When C.)Ias.si- Refer-
No. 73} Range Unit Setting Motors Enabled | fication | ence
> | SBRciores " | %oers | - | ooo2 | oA | ST sewp | B
Analog Monitor 1 Signal Selection
00 Motor speed (1 V/1,000 min™")
Motor speed (1 V/1,000 mm/s)
01 Speed reference (1 /1,000 min™')
Speed reference (1 /1,000 mm/s)
02 Torque reference (1 V/100% rated torque)
Force reference (1 V/100% rated force)
03 Position deviation (0.05 V/reference unit)
Position amplifier deviation (after electronic gear) (0.05 VV/encoder pulse unit)
04 Position amplifier deviation (after electronic gear) (0.05 V/linear encoder
pulse unit)
05 Position reference speed (1 /1,000 min™')
Position reference speed (1 V/1,000 mm/s)
06 Reserved setting (Do not use.)
Pn006 n.O0OXX 07 Load-motor position deviation (0.01 V/reference unit)
08 Positioning completion (positioning completed: 5 V, positioning not com-
pleted: 0 V)
09 Speed feedforward (1 V/1,000 min™")
Speed feedforward (1 /1,000 mm/s)
0A Torque feedforward (1 V/100% rated torque)
Force feedforward (1 V/100% rated force)
0B Active gain (1st gain: 1V, 2nd gain: 2 V)
0C Completion of position reference distribution (completed: 5 V, not com-
pleted: 0 V)
0D External encoder speed (1 V/1,000 min™': value at the motor shaft)
OE Position amplifier deviation (0.05 V/reference unit)
OF Reserved setting (Do not use.)
10 Main circuit DC voltage
11 to 5F | Reserved settings (Do not use.)

n.OXOO ‘ Reserved parameter (Do not change.)

n.XOOO ’Reserved parameter (Do not change.)

Continued on next page.
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13.1 List of Servo Parameters

13.1.2 List of Servo Parameters

Continued from previous page.

Parameter 8 Name Setting Setti.ng Defgult Applicable When C.)Ias.si- Refer-
No. n Range Unit Setting Motors Enabled | fication | ence
2 | SBRcone7 " | %osrs | - | oo | an | MW | sewp | RP
Analog Monitor 2 Signal Selection
00 Motor speed (1 V/1,000 min™")
Motor speed (1 V/1,000 mm/s)
01 Speed reference (1 V/1,000 min™')
Speed reference (1 /1,000 mm/s)
02 Torque reference (1 V/100% rated torque)
Force reference (1 V/100% rated force)
03 Position deviation (0.05 V/reference unit)
Position amplifier deviation (after electronic gear) (0.05 VV/encoder pulse unit)
04 Position amplifier deviation (after electronic gear) (0.05 V/linear encoder
pulse unit)
05 Position reference speed (1 /1,000 min™')
Position reference speed (1 V/1,000 mm/s)
06 Reserved setting (Do not use.)
Pn007 n.OOXX 07 Load-motor position deviation (0.01 V/reference unit)
08 Positioning completion (positioning completed: 5 V, positioning not com-
pleted: 0 V)
09 Speed feedforward (1 V/1,000 min™")
Speed feedforward (1 /1,000 mm/s)
0A Torque feedforward (1 V/100% rated torque)
Force feedforward (1 V/100% rated force)
0B Active gain (1st gain: 1V, 2nd gain: 2 V)
0C Completion of position reference distribution (completed: 5 V, not com-
pleted: 0 V)
0D External encoder speed (1 V/1,000 min™': value at the motor shaft)
OE Position amplifier deviation (0.05 V/reference unit)
OF Reserved setting (Do not use.)
10 Main circuit DC voltage
11 to 5F | Reserved settings (Do not use.)
n.OXOO ‘ Reserved parameter (Do not change.)
n.XOOO ‘ Reserved parameter (Do not change.)
AE i R A e e
Low Battery Voltage Alarm/Warning Selection Reference
n.O00O0OX 0 Output alarm (A.830) for low battery voltage.
1 Output warning (A.930) for low battery voltage. page 12-2
Function Selection for Undervoltage Reference
0 Do not detect undervoltage.
Pn008 n.00XO 1 Detect undervoltage warning and limit torque at host controller. page 6-16
5 Detect qndervoltage warning and limit torque with Pn424 and
Pn425 (i.e., only in SERVOPACK).
Warning Detection Selection Reference
n.OXoo 0 Detect warnings. page 12-
1 Do not detect warnings except for A.971. 46
n.XOO0O Reserved parameter (Do not change.)

Continued on next page.



13.1 List of Servo Parameters

13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Application Function 0000 to After :
2 | selections 9 0111 B 0010 Al restart Tuning B
n.O000OX Reserved parameter (Do not change.)
Current Control Mode Selection Reference
n.O00OXO 0 Use current control mode 1. 873
age 8-
AL 1 Use current control mode 2. Pag
Speed Detection Method Selection Reference
n.OXOO 0 Use speed detection 1.
- page 8-74
1 Use speed detection 2.
n.XOO0O Reserved parameter (Do not change.)
Application Function 0000 to _ After : _
2 | selections A 0044 0001 Al restart | 1Uning
Motor Stopping Method for Group 2 Alarms Reference
0 Apply the dynamic brake or coast the motor to a stop (use the
stopping method set in Pn001 = n.OOOX).
Decelerate the motor to a stop using the torque set in Pn406 as
1 the maximum torque. Use the setting of Pn001 = n.OODOX for the
status after stopping.
n.O00OXx 5 Decelerate the motor to a stop using the torque set in Pnd0B as | o ¢ aq
the maximum torque and then let the motor coast. pag
Decelerate the motor to a stop using the deceleration time set in
3 Pn30A. Use the setting of Pn001 = n.OOOX for the status after
stopping.
4 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then let the motor coast.
Pn0OA Stopping Method for Forced Stops Reference
0 Apply the dynamic brake or coast the motor to a stop (use the
stopping method set in Pn001 = n.OOOX).
Decelerate the motor to a stop using the torque set in Pn406 as
1 the maximum torque. Use the setting of Pn001 = n.OOOX for the
status after stopping.
n.00OX0O o Decelerate the motor to a stop using the torque set in Pn406 as _
the maximum torque and then let the motor coast.
Decelerate the motor to a stop using the deceleration time set in
3 Pn30A. Use the setting of Pn001 = n.OOOX for the status after
stopping.
4 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then let the motor coast.
n.OXO0O ‘ Reserved parameter (Do not change.)
n.XOOO ‘ Reserved parameter (Do not change.)

Continued on next page.
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13.1 List of Servo Parameters

13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Application Function 0000 to After
2 | selections B 1121 - 0000 Al restart Setup -
Operator Parameter Display Selection Reference
n.O00O0OX 0 Display only setup parameters.
. page 5-3
1 Display all parameters.
Motor Stopping Method for Group 2 Alarms Reference
0 Stop the motor by setting the speed reference to 0.
Pn00B n.00OXO 1 Apply the dynamic brake or coast the motor to a stop (use the age 5-38
stopping method set in Pn001 = n.OOOX). pag
2 Set the stopping method with PnO0OA = n.OOOX.
Power Input Selection for Three-phase SERVOPACK Reference
n.OXO0 0 Use a three-phase power supply input.
1 Use a three-phase power supply input and as a single-phase page 5-12
power supply input.
n.XOOO Reserved parameter (Do not change.)
Application Function 0000 to _ _ After page
2 | selections C 0131 0000 restart | SetUP | 7254
Function Selection for Test without a Motor Applicable
Motors
FHEIEIEL 0 Disable tests without a motor. Al
1 Enable tests without a motor.
Encoder Resolution for Tests without a Motor Applicable
Motors
0 Use 13 bits.
Pn00C
TR 1| Use 20 bits
- Rotary
2 Use 22 bits.
3 Use 24 bits.
Encoder Type Selection for Tests without a Motor Applicable
Motors
A 0 Use an incremental encoder. Al
1 Use an absolute encoder.
n.XOO0O Reserved parameter (Do not change.)
Application Function 0000 to _ After page
2 Selections D 1001 0000 Al restart Setup 5-30
n.O000OX |Reserved parameter (Do not change.)
n.O00OXO |Reserved parameter (Do not change.)
Pn00OD
n.OXOO | Reserved parameter (Do not change.)

n.XOoo

Overtravel Warning Detection Selection

0

Do not detect overtravel warnings.

1

Detect overtravel warnings.

13-8
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13.1 List of Servo Parameters

13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Application Function 0000 to After _
2 | selections F 2011 B 0000 Al restart Setup
Preventative Maintenance Warning Selection
n.O000OX 0 Do not detect preventative maintenance warnings.
PnOOF 1 Detect preventative maintenance warnings.
n.O00OXO ’Reserved parameter (Do not change.)
n.OXO0O ’Reserved parameter (Do not change.)
n.XOOaO ‘ Reserved parameter (Do not change.)
-V Compatible Func- 0000 to After
2| tion Switch 2111 - 0000 - restart | SeWUP | -
o - . Applicable
Communications Interface Compatibility Selection -
i e 0 Perform X-7 communications. Al
1 Perform X-V communications.
Pn04 i
n040 Encoder Resolution Compatibility Selection A%’gf;gle
n.O00OX0O 0 Use the encoder resolution of the connected motor.
1 Use a resolution of 20 bits when connected to an SGM7J, Rotary
SGM7A, SGM7P, or SGM7G motor.
n.OXOO | Reserved parameter (Do not change.)
n.XOO0O | Reserved parameter (Do not change.)
Application Function 0000 to ; After
2 | selections 80 1111 - 0000 Linear restart Setup -
Polarity Sensor Selection Reference
n.O0O0OX 0 Use polarity sensor.
- page 5-23
1 Do not use polarity sensor.
Motor Phase Sequence Selection Reference
n.O00OXO 0 Set a phase-A lead as a phase sequence of U, V, and W.
Pn080 & P a page 5-21
1 Set a phase-B lead as a phase sequence of U, V, and W.
n.OXOO Reserved parameter (Do not change.)
Calculation Method for Maximum Speed or Encoder Output Pulses Reference
0 Calculate the encoder output pulse setting for a fixed maximum
n.XOOaO speed.
- - page 14-4
1 Calculate the maximum speed for a fixed encoder output pulse
setting.

Continued on next page.
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13.1 List of Servo Parameters

13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Application Function 0000 to _ After page
2 Selections 81 1111 0000 Al restart Setup 6-19
Phase-C Pulse Output Selection
n.O0O0OX 0 Output phase-C pulses only in the forward direction.
PRO81 1 Output phase-C pulses in both the forward and reverse directions.
n.O00OX0O | Reserved parameter (Do not change.)
n.OX0O0O IReserved parameter (Do not change.)
n.XOOaO IReserved parameter (Do not change.)
) Immedi- ! page
Pn100 2 | Speed Loop Gain 10 t0 20,000 | 0.1 Hz 400 All ately Tuning 8.67
Pn101 o | Speed Loop Integral | 4544 51 900 [0.01 ms| 2000 Al Immedi- | 5hing | Page
Time Constant ’ ‘ ately 9| 8-67
" ) Immedi- ! page
Pn102 2 | Position Loop Gain 1010 20,000 | 0.1/s 400 All ately Tuning | g7&7
. . Immedi- ; page
Pn103 2 | Moment of Inertia Ratio | 0 to 20,000 1% 100 Al ately Tuning | g°57
Second Speed Loop Immedi- ’ page
Pn104 2 Gain 10 t0 20,000 | 0.1 Hz 400 All ately Tuning 8.67
Second Speed Loop Immedi- ’ page
Pn105 2 Integral Time Constant 1510 51,200 |0.01 ms | 2000 All ately Tuning | g7
Second Position Loop Immedi- ’ page
Pn106 2 | Gain 10t0 20,000 | 0.1/s 400 Al ately Tuning | g7&7
Immedi- : page
Pn109 2 | Feedforward 0to 100 1% 0 All ately Tuning 8-51
Feedforward Filter Time Immedi- ’ page
Pn10A 2 Constant 0t0 6,400 |0.01 ms 0 All ately Tuning 8-51
Gain Application Selec- 0000 to _ _ _
2 tions 5334 0000 All Setup
o . When
Mode Switching Selection Enabled Reference
0 Use the internal torque reference as the condition
(level setting: Pn10C).
Use the speed reference as the condition (level set-
1 ting: Pn10D).
Use the speed reference as the condition (level set-
n.0oox ting: Pn181). .
Use the acceleration reference as the condition (level ImaTe?d" page 8-92
o setting: Pn10E). Y
Use the acceleration reference as the condition (level
Pn10B setting: Pn182).
3 Use the position deviation as the condition (level set-
ting: Pn10F).
4 Do not use mode switching.
When
Speed Loop Control Method Enabled Reference
n.ooxo 0 Pl control
After
1 |-P control restart -
2 to 3 | Reserved settings (Do not use.)
n.OXO0O |Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)

Continued on next page.
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13.1 List of Servo Parameters

13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Mode Switching Level Immedi- ’ page

Pn10C 2 for Torque Reference 0 to 800 1% 200 All ately Tuning 8.9
Mode Switching Level - Immedi- : page

Pn10D 2 for Speed Reference 0to 10,000 | 1 min 0 Rotary ately Tuning 8.99
Mode Switching Level 1 min’"/ Immedi- ’ page

Pn10E 2 | for Acceleration 0 to 30,000 S 0 Rotary ately Tuning | g°55
Pn10F » | Mode Switching Level | o1 10000 | 'ases | 0 Al Immedi- | rning | Page
for Position Deviation ’ unit ately 9| 892

Position Integral Time Immedi- ! page

Pn11F 2 Constant 0to 50,000 | 0.1 ms 0 All ately Tuning 8-94
page

Friction Compensation Immedi- ’ 8-67,

Pn121 2 Gain 10 to 1,000 1% 100 All ately Tuning page
8-71

page

Second Friction Com- Immedi- ’ 8-67,

Pn122 2 pensation Gain 10 to 1,000 1% 100 All ately Tuning page
8-71

Pn123 > Friction Compensation 0to 100 19 0 Al Immedi- Tunin page
Coefficient ° ately 91 871

Friction Compensation -10,000 to Immedi- ! page

Pn124 2 Frequency Correction 10,000 0.1 Hz 0 Al ately Tuning 8-71
Friction Compensation Immedi- ’ page

Pn125 2 Gain Correction 1to 1,000 1% 100 All ately Tuning 871
) o ) Immedi- ! page

Pn131 2 | Gain Switching Time 1 0 to 65,535 1ms 0 All ately Tuning 8-67
) . ) Immedi- ’ page

Pn132 2 | Gain Switching Time 2 010 65,635 | 1ms 0 All ately Tuning 8-67
Gain Switching Waiting Immedi- ’ page

Pn135 2 | Time 1 0to 65535 | 1ms 0 Al ately Tuning | g7&7
Gain Switching Waiting Immedi- . page

Pn136 2 Time 2 0t0 65,535 | 1ms 0 All ately Tuning 8.67
Automatic Gain Switch- 0000 to _ Immedi- ) page

2 ing Selections 1 0052 0000 Al ately Tuning 8-67

Gain Switching Selection
Use manual gain switching.

0 The gain is switched manually with G-SEL in the servo command output sig-

nals (SVCMD_IO).
n.000X 1 Reserved setting (Do not use.)
Use automatic gain switching pattern 1.

5 The gain is switched automatically from the first gain to the second gain when
switching condition A is satisfied. The gain is switched automatically from the
second gain to the first gain when switching condition A is not satisfied.

Pn139
Gain Switching Condition A

0 /COIN (Positioning Completion Output) signal turns ON.

1 /COIN (Positioning Completion Output) signal turns OFF.

n.O0OXO 2 /NEAR (Near Output) signal turns ON.

3 /NEAR (Near Output) signal turns OFF.

4 Position reference filter output is O and position reference input is OFF.

5 Position reference input is ON.

n.OXO0O |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
) Immedi- : page
Pn13D 2 | Current Gain Level 10010 2,000 1% 2000 All ately Tuning | g°%5

Continued on next page.
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13.1.2 List of Servo Parameters

13-12

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Model Following Con- 0000 to Immedi- ’
2 | trol-Related Selections 1121 - 0100 Al ately Tuning -
Model Following Control Selection
n.O000OX 0 Do not use model following control.
1 Use model following control.
Vibration Suppression Selection
0 Do not perform vibration suppression.
n.O0OXO — - —
1 Perform vibration suppression for a specific frequency.
2 Perform vibration suppression for two specific frequencies.
Pn140 : : : - :
Vibration Suppression Adjustment Selection Reference
Do not adjust vibration suppression automatically during execu-
0 tion of autotuning without a host reference, autotuning with a host
n.OXOO reference, and custom tuning.
- - - - - - - page 8-30
Adjust vibration suppression automatically during execution of
1 autotuning without a host reference, autotuning with a host refer-
ence, and custom tuning.
Speed Feedforward (VFF)/Torque Feedforward (TFF) Selection Reference
0 Do not use model following control and speed/torque feedforward
n.XOOO together.
- page 8-30
1 Use model following control and speed/torque feedforward
together.
Model Following Con- Immedi- !
Pn141 2 trol Gain 10 t0 20,000 | 0.1/s 500 All ately Tuning -
Model Following Con- Immedi- )
Pn142 2 trol Gain Correction 500t0 2,000| 0.1% 1000 All ately Tuning -
Model Following Con- Immedi-
Pn143 2 | trol Bias in the Forward | 0to 10,000 | 0.1% 1000 All atel Tuning -
Direction Y
Model Following Con- Immedi-
Pn144 2 | trol Bias in the Reverse | 0to 10,000 | 0.1% 1000 All atel Tuning -
Direction Y
Vibration Suppression 1 Immedi- ’
Pn145 2 Frequency A 10t0 2,500 | 0.1 Hz 500 All ately Tuning -
Vibration Suppression 1 Immedi- ’ _
Pn146 2 Frequency B 10t0 2,500 | 0.1 Hz 700 All ately Tuning
Model Following Con- Immedi-
Pn147 2 | trol Speed Feedforward | 0to 10,000 | 0.1% 1000 All atel Tuning -
Compensation y
Second Model Follow- Immedi- !
Pn148 2 ing Control Gain 10 t0 20,000 | 0.1/s 500 All ately Tuning -
Second Model Follow- Immedi-
Pn149 2 | ing Control Gain Correc- | 500 to 2,000 | 0.1% 1000 All Tuning -
tion ately
Vibration Suppression 2 Immedi- !
Pn14A 2 Frequency 10t0 2,000 | 0.1 Hz 800 All ately Tuning -
Vibration Suppression 2 Immedi- ’
Pn14B 2 Correction 10 to 1,000 1% 100 All ately Tuning -

Continued on next page.
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13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Control-Related Selec- 0000 to After )
2 | tions 0021 B 0021 Al restart Tuning B
Model Following Control Type Selection Reference
n.O0O0OX 0 Use model following control type 1.
X page 8-91
1 Use model following control type 2.
Pni14F Tuning-less Type Selection Reference
0 Use tuning-less type 1.
n.O0OXxO - El P
1 Use tuning-less type 2. page 8-12
2 Use tuning-less type 3.
n.OXOO |Reserved parameter (Do not change.)
n.XOOaO |Reserved parameter (Do not change.)
Anti-Resonance Con- 0000 to Immedi- :
2 | trol-Related Selections 0011 - 0010 Al ately Tuning -
Anti-Resonance Control Selection
n.O0O0OX 0 Do not use anti-resonance control.
1 Use anti-resonance control.
Anti-Resonance Control Adjustment Selection Reference
Pn160 Do not adjust anti-resonance control automatically during execu-
0 tion of autotuning without a host reference, autotuning with a host
n.O0OXO reference, and custom tuning.
- - - - - page 8-30
Adjust anti-resonance control automatically during execution of
1 autotuning without a host reference, autotuning with a host refer-
ence, and custom tuning.
n.OXO0O |Reserved parameter (Do not change.)
n.XOO0O |Reserved parameter (Do not change.)
Anti-Resonance Fre- Immedi- ’
Pn161 2 quency 10 to 20,000 | 0.1 Hz 1000 All ately Tuning -
Anti-Resonance Gain Immedi- :
Pn162 2 Correction 1to 1,000 1% 100 All ately Tuning -
Anti-Resonance Damp- Immedi- ’
Pn163 2 ing Gain 0 to 300 1% 0 All ately Tuning -
Anti-Resonance Filter ;
Pn164 2 | Time Constant 1 Cor- 1,000t 1601 ms| 0 Al Immedi- | hing | -
; 1,000 ately
rection
Anti-Resonance Filter i
Pn165 2 | Time Constant 2 Cor- -1,00010 15 91 ms 0 All Immedi- Tuning -
recti 1,000 ately
ion
Anti-Resonance Damp- Immedi- ’
Pn166 2 ing Gain 2 0 to 1,000 1% 0 All ately Tuning -

Continued on next page.
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13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Tuning-less Function- 0000 to _ _ page
2 | Related Selections 2711 1401 Al Setup | g3
Tuning-less Selection E\é\;hbigd
LRI REA 0 Disable tuning-less function. After
1 Enable tuning-less function. restart
Speed Control Method Emhbﬁg d
Bri70 n.OOXO 0 Use for speed control. After
n 1 Use for speed control and use host controller for position control. | restart
Rigidity Level el
n.OXOO -
0to 7 | Set the rigidity level. Imarpe?;ll—
Tuning-less Load Level Emhbelg d
n.XOO0O -
0to 2 | Set the load level for the tuning-less function. Imarpe?;ll—
Mode Switching Level ; Immedi- ; page
Pn181 2 for Speed Reference 010 10,000 | 1 mm/s 0 Linear ately Tuning 8.99
Mode Switching Level 1 mm/ . Immedi- . page
Pn182 2 for Acceleration 0 to 30,000 2 0 Linear ately Tuning 8.99
. . After page
Pn205 2 | Multiturn Limit 0 to 65,535 1 rev 65535 Rotary restart Setup 6-37
Position Control Func- 0000 to After
2 | tion Selections 2210 B 0010 Al restart Setup B
n.O00O0OX IReserved parameter (Do not change.)
n.O0OX0O ‘ Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
T : . _— Refer-
Pn207 /COIN (Positioning Completion Output) Signal Output Timing e
Output when the absolute value of the position deviation is the
0 same or less than the setting of Pn522 (Positioning Completed
Width).
n.Xooo Output when the absolute value of the position error is the same
1 or less than the setting of Pn522 (Positioning Completed Width) page 6-11
and the reference after the position reference filter is O.
Output when the absolute value of the position error is the same
2 or less than the setting of Pn522 (Positioning Completed Width)
and the reference input is 0.
1 scale
Number of External 4 to pitch/ After page
e 4 Encoder Scale Pitches 1,048,576 | revolu- 32768 Rotary restart Setup 10-7
tion
Electronic Gear Ratio 1to After page
Pn20E 4| (Numerator) 1073741824 | 1 16 Al restart | SetUP | 545
Electronic Gear Ratio 1to After page
Pn210 4 (Denominator) 1,073,741,824 1 1 Al restart Setup 5-42
Number of Encoder 16 to After page
Pn212 4 | Output Pulses 1073,741,824 | 1 P/Rev| 2048 | Rotary restart | SeUP | 554

13-14
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13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Fully-closed Control 0000 to _ After page
2 Selections 1003 0000 Rotary restart Setup 10-9
.O0oox |Reserved parameter (Do not change.)
.Ooxa |Reserved parameter (Do not change.)
Pn22A
.Oxona |Reserved parameter (Do not change.)
Fully-closed Control Speed Feedback Selection
XOOO 0 Use motor encoder speed.
1 Use external encoder speed.
Position Control Expan- 0000 to _ After page
2 sion Function Selections 0001 0000 Al restart Setup 8-74
Backlash Compensation Direction
.O0oox 0 Compensate forward references.
Pn230 1 Compensate reverse references.
.Oooxa |Reserved parameter (Do not change.)
.Oxana |Reserved parameter (Do not change.)
Xaoao |Reserved parameter (Do not change.)
Pn231 4 | Backlash Compensation | ~599,000 to %rjenrgfa— 0 Al Immedi- | gey, page
P 500,000 e ately P | 874
Backlash Compensa- Immedi- page
Pn233 2 tion Time Constant 0to 65,535 |0.01 ms 0 All ately Setup 8.74
Encoder Output Resolu- 1 edge/ After page
Pn281 2 tion 1 to 4,096 pitch 20 All restart Setup 654
Linear Encoder Scale 0to 0.01 ; After page
Pn282 4| Pitch 6,553,600 | pum 0 Linear restart | SeUP | 57
Rotary:
1 min™
. Direct | di-
Pn304 2 | Jogging Speed 0 to 10,000 Dlrrisgz 500 Rotary maTe?yl Setup p;_%e
0.1
min~’
Soft Start Acceleration Immedi-
Pn305 2 Time 0 to 10,000 1ms 0 All ately Setup
Soft Start Deceleration Immedi-
Pn306 2 Time 0 to 10,000 1ms 0 All ately Setup
Speed Feedback Filter Immedi- page
Pn308 2 Time Constant 0to 65,535 |0.01 ms 0 All ately Setup 8-81
Deceleration Time for ;
Pn30A 2 | Servo OFF and Forced | 110 10,000 | 1 ms 0 Al Immedi- | goy,, | PAge
ately 5-29
Stops
Speed Feedforward Immedi-
Pn30C 2 | Average Movement 0to 5,100 | 0.1 ms 0 All tol Setup -
Time ately

Continued on next page.
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13.1 List of Servo Parameters

13-16

13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Vibration Detection 0000 to Immedi- page
2 | selections 0002 - 0000 Al ately | SetuP | g-50
Vibration Detection Selection
0 Do not detect vibration.
.O0ox - — —
1 Output a warning (A.911) if vibration is detected.
S 2 Output an alarm (A.520) if vibration is detected.
.Ooxa | Reserved parameter (Do not change.)
.Oxona IReserved parameter (Do not change.)
XOoOo | Reserved parameter (Do not change.)
Vibration Detection Sen- Immedi- ; page
Pn311 2 sitivity 50 to 500 1% 100 All ately Tuning 6-50
Vibration Detection . Immedi- ) page
Pn312 2 Level 0t0 5,000 | 1 min 50 Rotary ately Tuning 6-50
. 4 After page
Pn316 2 | Maximum Motor Speed | 0to 65,535 | 1 min 10000 Rotary restart Setup 6-18
Moment of Inertia Cal- Immedi- page
Pn324 2 culation Starting Level 0 10 20,000 1% 300 Al ately Setup 8-30
Pn383 2 | Jogging Speed 0to 10,000 | 1 mm/s 50 Linear ImaTe‘??i_ Setup p;_%e
Vibration Detection ; Immedi- ; page
Pn384 2 Level 010 5,000 |1 mm/s 10 Linear ately Tuning 6-50
Pn385 2 | Maximum Motor Speed | 1to100 | 100 50 Linear After | geryp | Page
P mm/s restart P | 618
First Stage First Torque .
Pn401 2 | Reference Filter Time | 0to 65,535 |0.01 ms| 100 Al Immedi= | Tuning | B399
Constant y
Pn402 2 | Forward Torque Limit 010800 | 1%2 | 800 Rotary | Mmedi- | gepyp | RAgE
ately 6-27
. ¥ Immedi- page
Pn403 2 | Reverse Torque Limit 0 to 800 1%*2 800 Rotary ately Setup 6.57
Forward External Torque “ Immedi- page
Pn404 2 Limit 0 to 800 1% 100 All ately Setup 658
Reverse External Torque x Immedi- page
Pn405 2 | Limit 0 to 800 1% 100 All ately Setup | 5255
, | di-
Pn406 2 | Emergency Stop Torque 0 to 800 19%*2 800 All marpeelyI Setup g?gge
Speed Limit during L4 Immedi- page
Pn407 2 Torque Control 0to 10,000 | 1 min 10000 Rotary ately Setup 6-13

Continued on next page.
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13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Torque-Related Func- 0000 to
2 | tion Selections 1111 - 0000 Al - Setup -
. . When
Notch Filter Selection 1 Sl Reference
R EI R 0 Disable first stage notch filter. Immedi-
- - tel page 8-84
1 Enable first stage notch filter. ately
. . When
Speed Limit Selection Enabled Reference
Use the smaller of the maximum motor speed and the
0 setting of Pn407 as the speed limit.
n.O0OXo Use the smaller of the maximum motor speed and the
’ setting of Pn480 as the speed limit. After 6-13
age 6-
Pn408 Use the smaller of the overspeed alarm detection restart | P29
1 speed and the setting of Pn407 as the speed limit.
Use the smaller of the overspeed alarm detection
speed and the setting of Pn480 as the speed limit.
. . When
Notch Filter Selection 2 Enabled Reference
HEkdale] 0 Disable second stage notch filter. Immedi-
- tel page 8-84
1 Enable second stage notch filter. ately
Friction Compensation Function Selection il Reference
Enabled
i2ASIS 0 Disable friction compensation. Immedi-
- - | page 8-71
1 Enable friction compensation. ately
First Stage Notch Filter Immedi- ! page
Pn409 2 Frequency 50 to 5,000 1Hz 5000 All ately Tuning 884
First Stage Notch Filter Immedi- ; page
Pn40A 2 Q Value 50 to 1,000 0.01 70 All ately Tuning 8-84
First Stage Notch Filter Immedi- ) page
Pn40B 2 Depth 0to 1,000 | 0.001 0 All ately Tuning 8-84
Second Stage Notch Fil- Immedi- ) page
Pn40C 2 | fer Frequency 5010 5,000 | 1Hz 5000 Al ately Tuning | 784
Second Stage Notch Fil- Immedi- ’ page
Pn40D 2 ter Q Value 50 to 1,000 0.01 70 All ately Tuning 8-84
Second Stage Notch Fil- Immedi- ) page
Pn40E 2 ter Depth 0to 1,000 | 0.001 0 All ately Tuning 884
Second Stage Second .
Pn40F 2 | Torque Reference Filter [100to 5,000 | 1 Hz 5000 All ImaTeQIJdl_ Tuning gagg
Frequency y
Second Stage Second Immedi- ) page
Pn410 2 | Notoh Filter Q Value 50 to 100 0.01 50 Al ately Tuning 8-84
First Stage Second ;
Pn412 2 | Torque Reference Filter | 0to 65,535 |0.01 ms 100 All Imarpeeldl— Tuning gag;
Time Constant Y

Continued on next page.
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13.1.2 List of Servo Parameters

13-18

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Torque-Related Func- 0000 to _ Immedi- page
2 | tion Selections 2 1111 0000 Al ately | SeluP | g8
Notch Filter Selection 3
n.O000OX 0 Disable third stage notch filter.
1 Enable third stage notch filter.
Notch Filter Selection 4
Pn416 . "
n.O00OX0O 0 Disable fourth stage notch filter.
1 Enable fourth stage notch filter.
Notch Filter Selection 5
n.OXO0O 0 Disable fifth stage notch filter.
1 Enable fifth stage notch filter.
n.XOOO Reserved parameter (Do not change.)
Third Stage Notch Filter Immedi- ! page
Pn417 2 Frequency 50 to 5,000 1 Hz 5000 All ately Tuning 3-86
Third Stage Notch Filter Immedi- ’ page
Pn418 2 | QVvalue 50 to 1,000 | 0.01 70 Al ately Tuning | §°55
Third Stage Notch Filter Immedi- : page
Pn419 2 Depth 0to 1,000 | 0.001 0 All ately Tuning 3-86
Fourth Stage Notch Fil- Immedi- ! page
Pn41A 2 ter Frequency 50 to 5,000 1Hz 5000 All ately Tuning 3-86
Fourth Stage Notch Fil- Immedi- ; page
Pn41B 2 ter Q Value 50 to 1,000 0.01 70 All ately Tuning 3.86
Fourth Stage Notch Fil- Immedi- ’ page
Pn41C 2 ter Depth 0to 1,000 | 0.001 0 All ately Tuning 3-86
Fifth Stage Notch Filter Immedi- ’ page
Pn41D 2 Frequency 50 to 5,000 1Hz 5000 All ately Tuning 3-86
Fifth Stage Notch Filter Immedi- ’ page
Pn41E 2 Q Value 50 to 1,000 0.01 70 All ately Tuning 3-86
Fifth Stage Notch Filter Immedi- ’ page
Pn41F 2 Depth 0to 1,000 | 0.001 0 All ately Tuning 885
Speed Ripple Compen- 0000 to _
2 sation Selections 1111 0000 Rotary - Setup -
Speed Ripple Compensation Function Selection When
P P Enabled
uHalalabs 0 Disable speed ripple compensation. Immedi-
1 Enable speed ripple compensation. ately
Speed Ripple Compensation Information Disagreement Warning Detec- When
tion Selection Enabled
Pn423 n.O0OX0O
: 0 Detect A.942 alarms. After
1 Do not detect A.942 alarms. restart
Speed Ripple Compensation Enable Condition Selection blliiet
Enabled
RN 0 Speed reference After
1 Motor speed restart
n.XOO0O Reserved parameter (Do not change.)
Torque Limit at Main Cir- ) Immedi- page
Pn424 2 cuit Voltage Drop 0to 100 1% 50 All ately Setup 6-16
Release Time for Torque .
Pn425 2 | Limit at Main Gircuit 001,000 | 1ms | 100 Al Immedi- | setup | B9
Voltage Drop Y

Continued on next page.
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13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Torque Feedforward Immedi-
Pn426 2 | Average Movement 0to 5,100 | 0.1 ms 0 All tel Setup -
Time ately
Speed Ripple Compen- .4 Rotary Ser- | Immedi- ’ _
Pn427 2 | sation Enable Speed 010 10,000 | 1 min 0 vomotor ately Tuning
Sweep Torque Refer- Immedi- ’ page
Pn456 2 | ance Amplitude 1to 800 1% 15 Al ately Tuning | 5756
page
8-11,
Notch Filter Adjustment 0000 to _ Immedi- ’ page
2 Selections 1 0101 0101 Al ately Tuning 8-23,
page
8-42
Notch Filter Adjustment Selection 1
Do not adjust the first stage notch filter automatically during execution of auto-
Ooox 0 tuning without a host reference, autotuning with a host reference, and custom
: tuning.
1 Adjust the first stage notch filter automatically during execution of autotuning
Prd60 without a host reference, autotuning with a host reference, and custom tuning.
n
.Ooxa Reserved parameter (Do not change.)
Notch Filter Adjustment Selection 2
Do not adjust the second stage notch filter automatically during execution of
0 autotuning without a host reference, autotuning with a host reference, and
.OxXoo custom tuning.
Adjust the second stage notch filter automatically during execution of autotun-
1 ing without a host reference, autotuning with a host reference, and custom
tuning.
XOooao Reserved parameter (Do not change.)
Speed Limit during ; Immedi- page
Pn480 2 | Force Control 010 10,000 | 1 mm/s | 10000 Linear ately Setup 6-13
Polarity Detection ; Immedi- :
Pn481 2 Speed Loop Gain 10 to 20,000 | 0.1 Hz 400 Linear ately Tuning -
Polarity Detection Immedi-
Pn482 2 | Speed Loop Integral 15t0 51,200 {0.01 ms | 3000 Linear atel Tuning -
Time Constant 4
. Y ) Immedi- page
Pn483 2 | Forward Force Limit 0 to 800 1% 30 Linear ately Setup 6.57
. ¥ ) Immedi- page
2
Pn484 2 | Reverse Force Limit 0 to 800 1% 30 Linear ately Setup 6.97
Polarity Detection Refer- . Immedi- ’
Pn485 2 ence Speed 0to 100 1 mm/s 20 Linear ately Tuning -
Polarity Detection Refer- Immedi-
Pn486 2 | ence Acceleration/ 0to 100 1ms 25 Linear atel Tuning -
Deceleration Time Y
Polarity Detection Con- : Immedi- ’
Pn487 2 stant Speed Time 0 to 300 1ms 0 Linear ately Tuning -
Polarity Detection Refer- ; Immedi- : _
Pn488 2 ence Waiting Time 50 to 500 1ms 100 Linear ately Tuning
Pn48E o | Polarity Detection 11066535 | 1mm | 10 Linear | 'MMedi- | Tynin -
Range ’ ately 9
Pn490 2 | Polarity Detection Load | 615 20,000 | 1% 100 Linear '”gﬂjf“ Tuning | -
Polarity Detection Con- Immedi-
Pn495 2 | firmation Force Refer- 0 to 200 1% 100 Linear Tuning -
ence ately
Polarity Detection Allow- . Immedi- ’
Pn498 2 able Error Range 0to 30 1 deg 10 Linear ately Tuning -
Speed Ripple Compen- : Immedi- ’ _
Pn49F 2 sation Enable Speed 0to 10,000 | 1 mm/s 0 Linear ately Tuning
Pn502 2 | Rotation Detection Level | 1to 10,000 | 1 min’ 20 Rotary Imarpeelyi— Setup péa%e

Continued on next page.
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13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 173} Range Unit Setting Motors Enabled | fication | ence
Speed Coincidence :
Pn503 2 | Detection Signal Output 0to 100 1 min™’ 10 Rotary Imarpeeldl— Setup %?198
Width Y
Brake Reference-Servo Immedi- page
Pn506 2 OFF Delay Time 0to 50 10 ms 0 All ately Setup 5.35
Brake Reference Out- L4 Immedi- page
Pn507 2 put Speed Level 0to 10,000 | 1 min 100 Rotary ately Setup 5.35
Servo OFF-Brake Com- Immedi- page
Pn508 2 mand Waiting Time 10 to 100 10 ms 50 All ately Setup 5.35
Momentary Power Inter- Immedi- page
Pn509 2 ruption Hold Time 20t0 50,000 | 1ms 20 All ately Setup 6-15
Input Signal Selections 0000 to After
2 19 FFF2 - 1881 Al restart | Setup | -
n.O00O0OX ‘ Reserved parameter (Do not change.)
n.O0OX0O IReserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
P-OT (Forward Drive Prohibit) Signal Allocation Reference
0 | Enable forward drive when CN1-13 input signal is ON (closed).
1 Enable forward drive when CN1-7 input signal is ON (closed).
2 | Enable forward drive when CN1-8 input signal is ON (closed).
3 | Enable forward drive when CN1-9 input signal is ON (closed).
A 4 | Enable forward drive when CN1-10 input signal is ON (closed).
5 | Enable forward drive when CN1-11 input signal is ON (closed).
6 | Enable forward drive when CN1-12 input signal is ON (closed).
n.XOOO 7 | Set the signal to always prohibit forward drive.
; - page 5-27
8 | Set the signal to always enable forward drive.
9 | Enable forward drive when CN1-13 input signal is OFF (open).
A | Enable forward drive when CN1-7 input signal is OFF (open).
B | Enable forward drive when CN1-8 input signal is OFF (open).
C | Enable forward drive when CN1-9 input signal is OFF (open).
D | Enable forward drive when CN1-10 input signal is OFF (open).
E | Enable forward drive when CN1-11 input signal is OFF (open).
F | Enable forward drive when CN1-12 input signal is OFF (open).

Continued on next page.
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13.1.2 List of Servo Parameters

Continued from previous page.

Parameter 8 Name Setting Setti.ng Defqult Applicable When C.)Ias.si- Refer-
No. n Range Unit Setting Motors Enabled | fication | ence
> I2nput Signal Selections O%(g%:to _ 8882 Al r?sﬁt:rrt Setup _
N-OT (Reverse Drive Prohibit) Signal Allocation Reference
0 Enable reverse drive when CN1-13 input signal is ON (closed).
1 Enable reverse drive when CN1-7 input signal is ON (closed).
2 Enable reverse drive when CN1-8 input signal is ON (closed).
3 Enable reverse drive when CN1-9 input signal is ON (closed).
4 Enable reverse drive when CN1-10 input signal is ON (closed).
5 Enable reverse drive when CN1-11 input signal is ON (closed).
6 Enable reverse drive when CN1-12 input signal is ON (closed).
n.O00OX 7 Set the signal to always prohibit reverse drive.
; - page 5-27
8 Set the signal to always enable reverse drive.
9 Enable reverse drive when CN1-13 input signal is OFF (open).
A Enable reverse drive when CN1-7 input signal is OFF (open).
B Enable reverse drive when CN1-8 input signal is OFF (open).
C Enable reverse drive when CN1-9 input signal is OFF (open).
D Enable reverse drive when CN1-10 input signal is OFF (open).
E Enable reverse drive when CN1-11 input signal is OFF (open).
F Enable reverse drive when CN1-12 input signal is OFF (open).
n.O0OX0O |Reserved parameter (Do not change.)
Pn50B
/P-CL (Forward External Torque Limit Input) Signal Allocation Reference
0 Active when CN1-13 input signal is ON (closed).
1 Active when CN1-7 input signal is ON (closed).
2 Active when CN1-8 input signal is ON (closed).
3 Active when CN1-9 input signal is ON (closed).
4 Active when CN1-10 input signal is ON (closed).
5 Active when CN1-11 input signal is ON (closed).
6 Active when CN1-12 input signal is ON (closed).
n.OXO0O 7 The signal is always active.
: X X - page 6-28
8 The signal is always inactive.
9 Active when CN1-13 input signal is OFF (open).
A Active when CN1-7 input signal is OFF (open).
B Active when CN1-8 input signal is OFF (open).
C Active when CN1-9 input signal is OFF (open).
D Active when CN1-10 input signal is OFF (open).
E Active when CN1-11 input signal is OFF (open).
F Active when CN1-12 input signal is OFF (open).
/N-CL (Reverse External Torque Limit Input) Signal Allocation Reference
e otor e o s alocstions, o BXEmal | page 628

Continued on next page.
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Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Output Signal Selec- 0000 to _ After _
2 tions 1 6666 0000 Al restart Setup
/COIN (Positioning Completion Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
n.ooox 1 Output the signal from the CN1-1 or CN1-2 output terminal.
2 Output the signal from the CN1-23 or CN1-24 output terminal. page 6-11
3 Output the signal from the CN1-25 or CN1-26 output terminal.
4 to 6 | Reserved setting (Do not use.)
Pn50E /N-CMP (Speed Coincidence Detection Output) Signal Allocation Reference
n.00OXO The allocations are the same as the /COIN (Positioning Comple-
Oto 6 tion) signal allocations. page 6-10
/TGON (Rotation Detection Output) Signal Allocation Reference
n.OXoo The allocations are the same as the /COIN (Positioning Comple-
Oto6 tion) signal allocations. page 6-8
/S-RDY (Servo Ready) Signal Allocation Reference
n.XOooo The allocations are the same as the /COIN (Positioning Comple-
0to6 tion) signal allocations. page 6-9
Output Signal Selec- 0000 to _ After _
2 tions 2 6666 0100 Al restart Setup
/CLT (Torque Limit Detection Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
SIE e 1 Output the signal from the CN1-1 or CN1-2 output terminal.
n.
2 Output the signal from the CN1-23 or CN1-24 output terminal. page 6-31
3 Output the signal from the CN1-25 or CN1-26 output terminal.
4 to 6 | Reserved setting (Do not use.)
Pn50F /VLT (Speed Limit Detection) Signal Allocation Reference
n.00OXO The allocations are the same as the /CLT (Torque Limit Detection
Oto 6 Output) signal allocations. page 6-13
/BK (Brake Output) Signal Allocation Reference
n.OXooOo The allocations are the same as the /CLT (Torque Limit Detection
Oto & Output) signal allocations. page 5-32
/WARN (Warning Output) Signal Allocation Reference
n.XOO0O The allocations are the same as the /CLT (Torque Limit Detection
Oto6 Output) signal allocations. page 6-7

Continued on next page.

13-22



13.1 List of Servo Parameters

13.1.2 List of Servo Parameters
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7] Range Unit Setting Motors Enabled | fication | ence
Output Signal Selec- 0000 to _ After _
2 | tions 3 0666 0000 Al restart | Setup
/NEAR (Near Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
SIE e 1 Output the signal from the CN1-1 or CN1-2 output terminal.
n.
2 Output the signal from the CN1-23 or CN1-24 output terminal. page 6-12
Pn510 3 Output the signal from the CN1-25 or CN1-26 output terminal.
4 to 6 | Reserved setting (Do not use.)
n.O0OX0O ‘ Reserved parameter (Do not change.)
n.OXOO ‘ Reserved parameter (Do not change.)
n.XOO0O ‘ Reserved parameter (Do not change.)
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Parameter 8 Name Setting Setti.ng Defqult Applicable When C.)Ias.si- Refer-
No. n Range Unit Setting Motors Enabled | fication | ence
> I5nput Signal Selections Og%(gl:to _ 6543 Al r?ggt Setup |o6a_g4e
/DEC (Origin Return Deceleration Switch Input) Signal Allocation
0 Active when CN1-13 input signal is ON (closed).
1 Active when CN1-7 input signal is ON (closed).
2 Active when CN1-8 input signal is ON (closed).
3 Active when CN1-9 input signal is ON (closed).
4 Active when CN1-10 input signal is ON (closed).
5 Active when CN1-11 input signal is ON (closed).
6 Active when CN1-12 input signal is ON (closed).
n.O000OX 7 The signal is always active.
8 The signal is always inactive.
9 Active when CN1-13 input signal is OFF (open).
A Active when CN1-7 input signal is OFF (open).
B Active when CN1-8 input signal is OFF (open).
C Active when CN1-9 input signal is OFF (open).
D Active when CN1-10 input signal is OFF (open).
Pn511 E Active when CN1-11 input signal is OFF (open).
F Active when CN1-12 input signal is OFF (open).
/EXT1 (External Latch Input 1) Signal Allocation
0to 3 | The signal is always inactive.
4 Active when CN1-10 input signal is ON (closed).
5 Active when CN1-11 input signal is ON (closed).
n.O00OX0O 6 Active when CN1-12 input signal is ON (closed).
D Active when CN1-10 input signal is OFF (open).
E Active when CN1-11 input signal is OFF (open).
F Active when CN1-12 input signal is OFF (open).
7 to C | The signal is always inactive.
/EXT2 (External Latch Input 2) Signal Allocation
n.OXoo 0to F | The allocations are the same as the /EXT1 (External Latch Input 1) signal allo-
cations.
/EXT3 (External Latch Input 3) Signal Allocation
n.XOooo The allocations are the same as the /EXT1 (External Latch Input 1) signal allo-
OtoF cations.
o [Ssssrrene [ ol [ - Jowo | w [ M [owe 5%
Output Signal Inversion for CN1-1 and CN1-2 Terminals
n.O0O0OX 0 The signal is not inverted.
1 The signal is inverted.
Output Signal Inversion for CN1-23 and CN1-24 Terminals
Pn512 n.O00OXO 0 The signal is not inverted.
1 The signal is inverted.
Output Signal Inversion for CN1-25 and CN1-26 Terminals
n.OXOO 0 The signal is not inverted.
1 The signal is inverted.
n.XOO0O Reserved parameter (Do not change.)

Continued on next page.

13-24



13.1 List of Servo Parameters

13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Output Signal Selec- 0000 to After
2 tions 4 0666 - 0000 Al restart Setup -
n.O0O00OX ]Reserved parameter (Do not change.)
n.O00OXO ’Reserved parameter (Do not change.)
/PM (Preventative Maintenance Output) Signal Allocation Reference
FRNG 0 Disabled (the above signal output is not used).
EXEE 1 Output the signal from the CN1-1 or CN1-2 output terminal.
n.
2 Output the signal from the CN1-23 or CN1-24 output terminal. -
3 Output the signal from the CN1-25 or CN1-26 output terminal.
4to 6 | Reserved setting (Do not use.)
n.XOOO Reserved parameter (Do not change.)
Input Signal Selections 0000 to After
217 FFFF - 8888 Al restart | SetuP | -
FSTP (Forced Stop Input) Signal Allocation
0 Enable drive when CN1-13 input signal is ON (closed).
1 Enable drive when CN1-7 input signal is ON (closed).
2 Enable drive when CN1-8 input signal is ON (closed).
3 Enable drive when CN1-9 input signal is ON (closed).
4 Enable drive when CN1-10 input signal is ON (closed).
5 Enable drive when CN1-11 input signal is ON (closed).
6 Enable drive when CN1-12 input signal is ON (closed).
n.O00OX 7 Set the signal to always prohibit drive (always force the motor to stop).
Set the signal to always enable drive (always disable forcing the motor to
Pn516 8 stop).
9 Enable drive when CN1-13 input signal is OFF (open).
A Enable drive when CN1-7 input signal is OFF (open).
B Enable drive when CN1-8 input signal is OFF (open).
C Enable drive when CN1-9 input signal is OFF (open).
D Enable drive when CN1-10 input signal is OFF (open).
E Enable drive when CN1-11 input signal is OFF (open).
F Enable drive when CN1-12 input signal is OFF (open).
n.O0OXO ‘ Reserved parameter (Do not change.)
n.OXOO ’Reserved parameter (Do not change.)
n.XOOO ]Reserved parameter (Do not change.)
Motor-Load Position 1 refer- :
Pn51B 4 | Deviation Overflow y 07307tf1 go4 | ence 1000 Rotary Imarpeeldl— Setup ﬁ)%gg
Detection Level R unit Y
Position Deviation Over- Immedi- page
Pn51E 2 flow Warning Level 10 to 100 1% 100 All ately Setup 10-26
Position Deviation Over- 1to 1 refer- | 554088 Immedi- a.
Pn520 4| flow Alarm Level 1073,741,823 | ©€nce 0 Al ately | SEUP | page
unit 10°5
Pn522 4 Positioning Completed 0 to 1;?22’ 7 Al Immedi- Setu page
Width 1,073,741,824 unit ately P | 611
1 refer- ;
‘ ‘ 1to 107374 Immedi- page
Pn524 4 | Near Signal Width 1,073.741,824 eunn?;a 1824 All ately Setup 6-10

Continued on next page.
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Continued from previous page.

Parameter | © Setting Setting | Default | Applicable When Classi- | Refer-
N Name
No. n Range Unit Setting Motors Enabled | fication | ence
Position Deviation Over- 1 refer- .
Pn526 4 | flow Alarm Level at 110 ence 524288 All Immedi- Setup page
Servo ON 1,073,741,823 unit 0 ately 8-8
Position Deviation Over- .
Pn528 2 | flow Warning Level at 1010100 | 1% 100 Al mmedi- | setup | FI9°
Servo ON Y B
Speed Limit Level at L4 Immedi- page
Pn529 2 Servo ON 0to 10,000 | 1 min 10000 Rotary ately Setup 3.8
Multiplier per Fully- Immedi- ’ page
Pn52A 2 closed Rotation 0to 100 1% 20 Rotary ately Tuning 10-8
: Immedi- page
Pn52B 2 | Overload Warning Level 1to 100 1% 20 All ately Setup 5.40
Base Current Derating
Pn52C 2 | at Motor Overload 1010100 | 1% 100 Al piter | setup | 2398
Detection
Reserved parameter (Do
Pn52D 2 not change.) - - 50 All - - -
Program Jogging- 0000 to _ Immedi- page
2 | Related Selections 0005 0000 Al ately | Setup | 753y
Program Jogging Operation Pattern
0 (Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of
movements in Pn536
1 (Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
movements in Pn536
(Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of
2 movements in Pn536
(Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
movements in Pn536
n.000X (Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
3 movements in Pn536
Pn530 (Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of
movements in Pn536
(Waiting time in Pn535 — Forward by travel distance in Pn531 — Waiting time
4 in Pn535 — Reserve by travel distance in Pn531) x Number of movements in
Pn536
(Waiting time in Pn535 — Reverse by travel distance in Pn531 — Waiting time
5 in Pn535 — Forward by travel distance in Pn531) x Number of movements in
Pn536
n.O0OX0O ‘ Reserved parameter (Do not change.)
n.OXOO ‘ Reserved parameter (Do not change.)
n.XOO0O ‘ Reserved parameter (Do not change.)
PNn531 4 Program Jogging Travel 1to 1;?;? 30768 Al Immedi- Setu page
Distance 1,073,741,824 unit ately P | 7-14
Rotary:
1 min”’
Program Jogging Move- Direct Immedi- page
Pn533 2 ment Speed 1to 10,000 Drive: 500 Rotary ately Setup 714
0.1
min"
Program Jogging Accel- -
Pn534 2 | eration/Deceleration 210 10,000 | 1ms 100 All Imrp(?dl Setup 23192
Time atwely B
Program Jogging Wait- Immedi- page
Pn535 2 ing Time 0to 10,000 | 1 ms 100 All ately Setup 734
Program Jogging Num- : Immedi- page
Pn536 2 ber of Movements 0to 1,000 | Times 1 All ately Setup 714
Specified Alarm Number 0000 to Immedi-
Pn548 2 | for Tracing FFFF - 0000 Al ately | SeuP | -
Analog Monitor 1 Offset | -10,000 to Immedi- page
el 2 Voltage 10,000 0.1V 0 Al ately Setup 9-6
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Analog Monitor 2 Offset | -10,000 to Immedi- page
Pn551 2 Voltage 10,000 0.1V 0 All ately Setup 9-6
Analog Monitor 1 Mag- -10,000 to Immedi- page
Pn552 2 | nification 10,000 | X001 | 100 Al ately | SeUP | "9
Analog Monitor 2 Mag- -10,000 to Immedi- page
Pn553 2 | nification 10,000 | X001 | 100 Al ately | SetUP | "g%
Pn55A 2 Eﬁxﬁgfggﬁﬂﬁﬁgon 101,440 | 1min 1 Al '”gﬂ;f“ Setup | -
PN560 2 | Residual vibration 1103,000 | 0.1% | 400 Al 'maTeelf“ Setup | Rage
page
Overshoot Detection Immedi- 8-23,
Pn561 2 Cevel 0to 100 1% 100 All ately Setup page
8-34
Pn581 2 | Zero Speed Level 110 10,000 | 1 mm/s 20 Linear Imartne?}c/ii— Setup pg_gSe
Speed Coincidence .
Pn582 2 | Detection Signal Output 0to 100 1 mm/s 10 Linear Imartne(?d| Setup péa1gg
Width Y
Pn583 2 Sﬂ?lgapgg(fjerl_eerﬁ? Out- 0to 10,000 | 1 mm/s 10 Linear Imarpee|€i— Setup gagZe
Speed Limit Level at . Immedi- page
Pn584 2 Servo ON 0to 10,000 | 1 mm/s | 10000 Linear ately Setup 8.8
Pn585 2 fnrgr?tr%rge\é%gging Move- | 1 t0 10,000 | 1 mm/s 50 Linear Imartne?}c/ii— Setup $a1gz
; : 1%/ ;
Pn586 2 'l\q/l:ttigr Running Cooling 0to 100 Max. 0 Linear ImaTe?d'_ Setup -
speed Y
Polarity Detection .
2 | Execution Selection for 08881“) - 0000 Linear Imarpeeldl Setup -
Absolute Linear Encoder Y
Polarity Detection Selection for Absolute Linear Encoder
n.O0O0OX 0 Do not detect polarity.
Pn587 1 Detect polarity.
n.O00OXO ‘ Reserved parameter (Do not change.)
n.OXO0O ’Reserved parameter (Do not change.)
n.XOOaO ‘ Reserved parameter (Do not change.)
Regenerative Resistor Depends on Immedi- page
Pn600 2 Capacity™ model. " 10w 0 All ately Setup 5.50
Dynamic Brake Resis- | Depends on Immedi- _
Pn601 2 tor Capacity model. " 10w 0 All ately Setup
Regenerative Resis- Immedi- page
Pn603 2 | tance 010 65,5635 | 10 mQ 0 All ately Setup 5.50
Dynamic Brake Resis- Immedi-
Pn604 2 tance 0to0 65,535 | 10 mQ 0 All ately Setup -
Pn621 to _ | Safety Module-Related _ _ B Al _ _ _
Pn628™ Parameters

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Communications Con- 0000 to Immedi-
2 | trols 1FF3 - 1040 Al ately | Seup | -
MECHATROLINK Communications Check Mask for Debugging
0 Do not mask.
n.O00X 1 Ignore MECHATROLINK communications errors (A.E60).
2 Ignore WDT errors (A.E50).
3 Ignore both MECHATROLINK communications errors (A.E60) and WDT
errors (A.E50).
Warning Check Masks
0 Do not mask.
1 Ignore data setting warnings (A.940).
2 Ignore command warnings (A.950).
3 Ignore both A.940 and A.950 warnings.
4 Ignore communications warnings (A.960).
— 5 Ignore both A.940 and A.960 warnings.
n 6 Ignore both A.950 and A.960 warnings.
n.O00OXO 7 Ignore A.940, A.950, and A.960 warnings.
8 Ignore data setting warnings (A.97A and A.97b).
9 Ignore A.9400, A.97A, and A.97b warnings.
A Ignore A.9500, A.97A, and A.97b warnings.
B Ignore A.9400, A.9500, A.97A, and A.97b warnings.
C Ignore A.960, A.97A, and A.97b warnings.
D Ignore A.940, A.960, A.97A, and A.97b warnings.
E Ignore A.950, A.960, A.97A, and A.97b warnings.
F Ignore A.940, A.950, A.960, A.97A, and A.97b warnings.
n.OXOO | Reserved parameter (Do not change.)
. . . . *6
nXOOo Automatic Warning Clear Selection for Debugging
w *6 0 Retain warnings for debugging.
1 Automatically clear warnings (MECHATROLINK-III specification).
Application Function ;
2 | Selections 6 (Software 0000 to - 0003 All Immedii- Setup page
PN 0103 ately 6-26
Limits)
Software Limit Selection
0 Enable both forward and reverse software limits.
n.O00O0OX 1 Disable forward software limit.
2 Disable reverse software limit.
Pn801 3 Disable both forward and reverse software limits.
n.O0OXO Reserved parameter (Do not change.)
Software Limit Check for References
n.OXO0O 0 Do not perform software limit checks for references.
1 Perform software limit checks for references.
n.XOOO Reserved parameter (Do not change.)
1 refer- .
Pn803 2 | Origin Range 0t0250 | ence 10 Al mmed- | setup |
unit ately
-1,073,741,823 | 1 refer- .
Pn804 4 | Forward Software Limit to ence 1%%4 All lmaTeeld' Setup g?zgg
1,073,741,823 | unit 4

Continued on next page.

13-28



13.1 List of Servo Parameters

13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
-1,073,741,823 | 1 refer- .
Pn806 4 | Reverse Software Limit to ence | 190737 All Immedi- Setup | Rage
1073741823 | unt | 41823 ately 6-26
o [-1,073,741,823 | 1 refer- .
Pn808 4 ék?fzgltute Encoder Origin to ence 0 All Imtmlecilé Setup gagge
1,073,741,823 | unit ately
10,000
First Stage Linear Accel- refer- Immedi- .
Pn80A 2| eration Constant 11065535 | gnce 100 Al ately " Setup !
units/s?
10,000
Second Stage Linear refer- Immedi- .
Al 2| Acceleration Constant | 11069535 | gnce 100 Al ately *® Setup !
units/s?
. 100 ref- .
Acceleration Constant Immedi-
Pn80C 2 A 0to 65,535 | erence 0 All p Setu *1
Switching Speed anits/s ately ™ P
10,000
First Stage Linear refer- Immedi- .
Pn80D 2 | Deceleration Constant 11065535 | gnce 100 All ately ® Setup 1
units/s?
10,000
Second Stage Linear refer- Immedi- .
Pn8OE 2 | Deceleration Constant | 11068535 | gnge 100 Al ately " Setup !
units/s?
; 100 ref- ;
Deceleration Constant Immedi- .
Pn80F 2 Switching Speed 010 65,535 | erence 0 All ately *3 Setup 1
units/s
; 100 ref- ;
Exponential Accelera- Immedi- .
Pn810 2 tion/Deceleration Bias 010 65,535 | erence 0 All ately *° Setup 1
units/s
Exponential Accelera- Immedi-
Pn811 2 | tion/Deceleration Time 0to 5,100 | 0.1 ms 0 All tely ™ Setup *1
Constant ately
Movement Average Immedi- .
Pn812 2 | Time 010 5,100 | 0.1 ms 0 All ately Setup 1
PR -1,073,741,823 | 1 refer- :
External Positioning e Ty Immedi-
Pn814 4 : : to ence 100 All Setup *1
Final Travel Distance 1,073,741,823 unit ately
Origin Return Mode Set- 0000 to Immedi- .
2 | tings 0001 - 0000 Al ately | Setup | 70
Origin Return Direction
Pn816 n.O0O0OX 0 Return in forward direction.
1 Return in reverse direction.
n.O0OX0O | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
. 100 ref- .
el 2 | Qrigin Approach Speed | g1 65,535 | erence | 50 Al 'm”F?g Setup |
units/s ately
. 100 ref- .
E?818 2 (23r|g|n Approach Speed 0 to 65,535 | erence 5 All Irrlrr?eg; Setup *1
units/s ately
] ! -1,073,741,823 | 1 refer- .
Pn819 4 | final Travel Distance for o ence | 100 Al Immedi- | setup |
9 1,073,741,823 | unit Y

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Input Signal Monitor 0000 to _ Immedi- .
2 Selections 7777 0000 Al ately Setup 10
1012 Signal Mapping
0 Do not map.
1 Monitor CN1-13 input terminal.
2 Monitor CN1-7 input terminal.
n.O000OX 3 Monitor CN1-8 input terminal.
4 Monitor CN1-9 input terminal.
FEEE 5 Monitor CN1-10 input terminal.
*11 6 Monitor CN1-11 input terminal.
7 Monitor CN1-12 input terminal.
1013 Signal Mappin
n.OOx0O £ p? g ; :
Oto7 | The mappings are the same as the 1012 signal mappings.
1014 Signal Mappin
n.Oxoo < p?'g ; :
Oto7 | The mappings are the same as the 1012 signal mappings.
1015 Signal Mappin
n.XOOO - pp. - - -
Oto7 | The mappings are the same as the 1012 signal mappings.
Command Data Alloca- 0000 to After .
2 | tions 1111 B 0010 Al restart Setup 10
Option Field Allocation
n.O0O0OX 0 Disable option field allocation.
Pn81F 1 Enable option field allocation.
YRR Position Control Command TFF/TLIM Allocation
- n.O00OX0O 0 Disable allocation.
1 Enable allocation.
n.OXOO | Reserved parameter (Do not change.)
n.XOO0O | Reserved parameter (Do not change.)
-2,147,483,648 | 1 refer- Immedi-
Pn820 4 | Forward Latching Area to ence 0 All atel Setup *1
2,147,483,647 | unit 4
-2,147,483,648 | 1 refer- Immedi-
Pn822 4 | Reverse Latching Area to ence 0 All atel Setup *1
2,147,483,647 | unit 4

Continued on next page.
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Parameter 8 Name Setting Setti.ng Defe}ult Applicable When C.)Ias.si- Refer-
No. n Range Unit Setting Motors Enabled | fication | ence
> tOig:JrEiorw Monitor 1 Selec- Oggg’:to _ 0000 _ Imarpeel)clji— Setup .
Setting Monitor Applicable Motors
High-Speed Monitor Region
0000 hex | Motor speed [1000000 hex/overspeed detection speed)] All
0001 hex | Speed reference [1000000 hex/overspeed detection speed)] All
0002 hex | Torque [1000000 hex/maximum torque] All
0003 hex | Position deviation (lower 32 bits) [reference units] All
0004 hex | Position deviation (upper 32 bits) [reference units] All
00O0A hex | Encoder count (lower 32 bits) [reference units] All
000B hex | Encoder count (upper 32 bits) [reference units] All
000C hex | FPG count (lower 32 bits) [reference units] All
000D hex | FPG count (upper 32 bits) [reference units] All
Low-Speed Monitor Region
0010 hex | Un000: Motor speed [min™'] All
0011 hex | Un001: Speed Reference [min'] All
0012 hex | Un002: Torque Reference [%] All
Un008: Rotational Angle 1 [encoder pulses]
Number of encoder pulses from origin within one encoder rotation
0013 hex | displayed in decimal All
Un003: Rotational Angle 1 [linear encoder pulses]
Linear encoder pulses from the polarity origin displayed in decimal
UnOOé}: Rotational Anglez [deg] .
Pn824 0014 hex Electrical anglle from polarity origin Al
UnQ04: Electrical Angle 2 [deg]
*6 Electrical angle from polarity origin
0015 hex | Un005: Input Signal Monitor All
0016 hex | Un006: Output Signal Monitor All
0017 hex | Un007: Input Reference Speed [min'] Al
0018 hex | Un0Q8: Position Deviation [reference units] All
0019 hex | Un009: Accumulated Load Ratio [%)] All
001A hex | UnOOA: Regenerative Load Ratio [%] All
001B hex | Un0OB: Dynamic Brake Resistor Power Consumption [%] All
001C hex | Un0OOC: Input Reference Pulse Counter [reference units] All
001D hex | Un0OOD: Feedback Pulse Counter [encoder pulses] All
001E hex %gg?ulzti:oilflly_c'OSGd Loop Feedback Pulse Counter [external encoder Rotary
0023 hex | Initial multiturn data [Rev] Rotary
0024 hex | Initial incremental data [pulses] Rotary
0025 hex | Initial absolute position data (lower 32 bits) [pulses] Linear
0026 hex | Initial absolute position data (upper 32 bits) [pulses] Linear
0040 hex | Un025: SERVOPACK Installation Environment Monitor All
0041 hex | Un026: Servomotor Installation Environment Monitor All
0042 hex | Un027: Built-in Fan Remaining Life Ratio All
0043 hex | Un028: Capacitor Remaining Life Ratio All
0044 hex | Un029: Surge Prevention Circuit Remaining Life Ratio All
0045 hex | Un02A: Dynamic Brake Circuit Remaining Life Ratio All
0046 hex | Un032: Instantaneous Power All
0047 hex | Un033: Power Consumption All
0048 hex | Un034: Cumulative Power Consumption All

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Setting | Monitor Applicable Motors
Communications Module Only
0080 hex Previous value of latched feedback position (LPOS1) [encoder Al
pulses]
Png24 0081 hex Previous value of latched feedback position (LPOS2) [encoder Al
pulses]
0 0084 hex | Continuous Latch Status (EX STATUS) Al
All Areas
Other )
values Reserved settings (Do not use.) All
Option Monitor 2 Selec- 0000 to Immedi- .
2 | fion FFFF - 0000 Al ately | Setup | !
Pn82s 0000 hex t
0084 hgi © | The settings are the same as those for the Option Monitor 1 Selection.
10,000
Linear Deceleration refer- Immedi- .
Pn827 2 Constant 1 for Stopping 11065535 | gnce 100 All ately ** Setup 1
units/s®
SVOFF Waiting Time (for Immedi-
Pn829 2 | SVOFF at Deceleration 0t0 65,535 | 10 ms 0 All tely Setup *1
to Stop) ately
5 (1)|otion Field Allocations O?g?éo _ 1813 Al régrgrrt Setup *10
ACCEFIL Allocation (Option)
0 Allocate bits 0 and 1 to ACCFIL.
1 Allocate bits 1 and 2 to ACCFIL.
2 Allocate bits 2 and 3 to ACCFIL.
3 Allocate bits 3 and 4 to ACCFIL.
4 Allocate bits 4 and 5 to ACCFIL.
5 Allocate bits 5 and 6 to ACCFIL.
6 Allocate bits 6 and 7 to ACCFIL.
n.Ooox :
7 Allocate bits 7 and 8 to ACCFIL.
8 Allocate bits 8 and 9 to ACCFIL.
9 Allocate bits 9 and 10 to ACCFIL.
Pn82A A Allocate bits 10 and 11 to ACCFIL.
B Allocate bits 11 and 12 to ACCFIL.
[M2]"!! C | Allocate bits 12 and 13 to ACCFIL.
D Allocate bits 13 and 14 to ACCFIL.
E Allocate bits 14 and 15 to ACCFIL.
ACCFIL Allocation Enable/Disable Selection
n.O0OXO 0 Disable ACCFIL allocation.
1 Enable ACCFIL allocation.
G_SEL Allocation (Option)
n.OXOO - ;
0 to E | The settings are the same as for the ACCFIL allocations.
G_SEL Allocation Enable/Disable Selection
n. XOOO 0 Disable G_SEL allocation.
1 Enable G_SEL allocation.

Continued on next page.
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Parameter 8 Name Setting Setti.ng Defqult Applicable When C.)Ias.si- Refer-
No. n Range Unit Setting Motors Enabled | fication | ence
5 gption Field Allocations O?E?Fto _ 1D1C Al rg\g[:;t Setup 10
V_PPI Allocation (Option)
0 Allocate bit 0 to V_PPI.
1 Allocate bit 1 to V_PPI.
2 Allocate bit 2 to V_PPI.
3 Allocate bit 3 to V_PPI.
4 Allocate bit 4 to V_PPI.
5 Allocate bit 5 to V_PPI.
6 Allocate bit 6 to V_PPI.
n.O00O0OX 7 Allocate bit 7 to V_PPI.
8 Allocate bit 8 to V_PPI.
9 Allocate bit 9 to V_PPI.
A Allocate bit 10 to V_PPI.
Pn82B B | Allocate bit 11 to V_PPI.
*11 C Allocate bit 12 to V_PPI.
D Allocate bit 13 to V_PPI.
E Allocate bit 14 to V_PPI.
F Allocate bit 15 to V_PPI.
V_PPI Allocation Enable/Disable Selection
n.O00OXO 0 Disable V_PPI allocation.
1 Enable V_PPI allocation.
P_PI_CLR Allocation (Option)
n.OXOO - -
0 to F | The settings are the same as for the V_PPI allocations.
P_PI_CLR Allocation Enable/Disable Selection
n.XOOO 0 Disable P_PI_CLR allocation.
1 Enable P_PI_CLR allocation.
5 gption Field Allocations O?E?Fto _ 1F1E Al ré\;ttgt Setup %10
P_CL Allocation (Option)
n.O0O00OX - X
OtoF | The settings are the same as for the V_PPI allocations.
P_CL Allocation Enable/Disable Selection
Pn82C n.O0OXO 0 Disable P_CL allocation.
1 Enable P_CL allocation.
11
N_CL Allocation (Option)
n.OXOO - .
OtoF | The settings are the same as for the V_PPI allocations.
_‘@
N_CL Allocation Enable/Disable Selection 3
n.XOoo 0 | Disable N_CL allocation. o
1 Enable N_CL allocation. %
&
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Parameter
No.

Name

Setting Setting | Default | Applicable When Classi- | Refer-
Range Unit Setting Motors Enabled | fication | ence

Pn82D

*11

N | Size

Option Field Allocations 0000 to
4

After

1F1C - 0000 Al restart

Setup *10

n.O00O0OX

BANK_SEL1 Allocation (Option)

0

Allocate bits O to 3 to BANK_SELA1.

Allocate bits 1 to 4 to BANK_SELA1.

Allocate bits 2 to 5 to BANK_SELA1.

Allocate bits 3 to 6 to BANK_SELA1.

Allocate bits 4 to 7 to BANK_SEL1.

Allocate bits 5 to 8 to BANK_SEL1.

Allocate bits 6 to 9 to BANK_SEL1.

Allocate bits 7 to 10 to BANK_SEL1.

Allocate bits 8 to 11 to BANK_SEL1.

Allocate bits 9 to 12 to BANK_SEL1.

Allocate bits 10 to 13 to BANK_SEL1.

Allocate bits 11 to 14 to BANK_SEL1.

O|W|>P| 0oV~ W[N|—=

Allocate bits 12 to 15 to BANK_SEL1.

n.O0OXxO

BANK_SEL1 Allocation Enable/Disable Selection

0

Disable BANK_SEL1 allocation.

1

Enable BANK_SEL1 allocation.

n.OXOO

LT_DISABLE Allocation (Option)

OtoF

The settings are the same as for the V_PPI allocations.

n.XOOOo

LT_DISABLE Allocation Enable/Disable Selection

0

Disable LT_DISABLE allocation.

Enable LT_DISABLE allocation.
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Parameter | @ Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (7} Range Unit Setting Motors Enabled | fication | ence
Option Field Allocations 0000 to After .
2 5 1D1F - 0000 Al restart Setup 10
n.O00O0OX | Reserved parameter (Do not change.)
n.O0OXO |Reserved parameter (Do not change.)
OUT_SIGNAL Allocation (Option)
0 Allocate bits 0 to 2 to OUT_SIGNAL.
1 Allocate bits 1 to 3 to OUT_SIGNAL.
2 Allocate bits 2 to 4 to OUT_SIGNAL.
3 Allocate bits 3 to 5 to OUT_SIGNAL.
4 Allocate bits 4 to 6 to OUT_SIGNAL.
Pn82E X
5 Allocate bits 5 to 7 to OUT_SIGNAL.
*11 n.OXO0O 6 Allocate bits 6 to 8 to OUT_SIGNAL.
7 Allocate bits 7 to 9 to OUT_SIGNAL.
8 Allocate bits 8 to 10 to OUT_SIGNAL.
9 Allocate bits 9 to 11 to OUT_SIGNAL.
A Allocate bits 10 to 12 to OUT_SIGNAL.
B Allocate bits 11 to 13 to OUT_SIGNAL.
C Allocate bits 12 to 14 to OUT_SIGNAL.
D Allocate bits 13 to 15 to OUT_SIGNAL.
OUT_SIGNAL Allocation Enable/Disable Selection
n.XOoO 0 Disable OUT_SIGNAL allocation.
1 Enable OUT_SIGNAL allocation.
. . 0000 to After N
2 | Motion Settings 0001 - 0000 All restart Setup 1
Linear Acceleration/Deceleration Constant Selection
0 Use Pn80A to Pn80F and Pn827. (The settings of Pn834 to Pn840 are
n.O00O0OX ignored.)
Pn833 1 Use Pn834 to Pn840. (The settings of Pn80A to Pn80F and Pn827 are
ignored.)
n.O00OXO | Reserved parameter (Do not change.)
n.OX0O0O | Reserved parameter (Do not change.)
n.XOOaO | Reserved parameter (Do not change.)
10,000
First Stage Linear Accel- 1to refer- Immedi- .
Pn834 4| eration Constant 2 20,971,520 | ence 100 Al ately Setup !
units/s?
10,000
Second Stage Linear 1to refer- Immedi- .
e 4 | Acceleration Constant 2 | 20,971,520 | ence 100 Al ately *® Setup !
units/s?
Pn83s 4 | Acceleration Constant | 5 060 %00 | 'amee | 0 Al Immedi- | e |
: f s s s *g
Switching Speed 2 00 unit/s ately
10,000
First Stage Linear 110 refer- Immedi- .
—— 4| Deceleration Constant 2 | 20,971,520 | ence , 100 Al ately Setup :
units/s

Continued on next page.
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Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
10,000
Second Stage Linear 1to refer- Immedi- .
Pn83C 4 | Deceleration Constant 2 | 20,971,520 | ence 100 Al ately * Setup :
units/s?
Pn83E 4 | Deceleration Constant | 5 06 s, o | Tame™ | Al Immedi- | g |
Switching Speed 2 00 unit/s ately
10,000
Linear Deceleration 1to refer- Immedi- .
Pn840 4 | Constant 2 for Stopping | 20,971,520 | ence 100 Al ately * Setup !
units/s?
Png42 Second Origin 0to 100 ref- Immedi- .
*12 4| Approach Speed 1 20,971,520 ﬁrneitns(;g 0 Al ately "8 Setup :
Pn844 4 | Second Origin Oto 100 ref- 0 Al Immedi- | o o
*13 Approach Speed 2 20,971,520 ﬁl;]eitns(;g ately " etup
Number of Latch Immedi- .
Pn850 2 Sequences Oto8 - 0 All ately Setup 1
Continuous Latch Immedi- R
Pn851 2 Sequence Count 0to 255 - 0 All ately Setup 1
Latch Sequence 1 to 4 0000 to _ Immedi- R
2 Settings 3333 0000 Al ately Setup :
Latch Sequence 1 Signal Selection
0 Phase C
n.O0O0OX 1 EXT1 signal
2 EXT2 signal
3 EXT3 signal
Pn852 Latch Sequence 2 Signal Selection
n.00OXO 0to 3 | The settings are the same as those for the Latch Sequence 1 Signal Selec-
tion.
Latch Sequence 3 Signal Selection
n.OXO0O 0to 3 | The settings are the same as those for the Latch Sequence 1 Signal Selec-
tion.
Latch Sequence 4 Signal Selection
n.Xooo 0to 3 | The settings are the same as those for the Latch Sequence 1 Signal Selec-
tion.

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Latch Sequence 5to 8 0000 to Immedi- R
2 Settings 3333 B 0000 Al ately Setup !
Latch Sequence 5 Signal Selection
0 Phase C
n.O0O0OX 1 EXT1 signal
2 EXT2 signal
3 EXT3 signal
Pn853 Latch Sequence 6 Signal Selection
n.00oXxo 0to 3 | The settings are the same as those for the Latch Sequence 5 Signal Selec-
tion.
Latch Sequence 7 Signal Selection
n.OXOooO 0to 3 | The settings are the same as those for the Latch Sequence 5 Signal Selec-
tion.
Latch Sequence 8 Signal Selection
n.Xooo 0to 3 | The settings are the same as those for the Latch Sequence 5 Signal Selec-
tion.
SVCMD_IO Input Signal 0000 to _ Immedi- .
2 Monitor Allocations 1 1717 0000 Al ately Setup !
Input Signal Monitor Allocation for CN1-13 (SVCMD_|O)
0 Allocate bit 24 (I0_STS1) to CN1-13 input signal monitor.
1 Allocate bit 25 (I0_STS2) to CN1-13 input signal monitor.
2 Allocate bit 26 (I0_STS3) to CN1-18 input signal monitor.
n.O00O0OX 3 Allocate bit 27 (I0_STS4) to CN1-13 input signal monitor.
4 Allocate bit 28 (I0_STS5) to CN1-183 input signal monitor.
5 Allocate bit 29 (I0_STS6) to CN1-13 input signal monitor.
Pn860 6 Allocate bit 30 (I0_STS7) to CN1-13 input signal monitor.
) 7 Allocate bit 31 (I0_STS8) to CN1-13 input signal monitor.
VEN
CN1-183 Input Signal Monitor Enable/Disable Selection
n.O00OXO 0 Disable allocation for CN1-13 input signal monitor.
1 Enable allocation for CN1-13 input signal monitor.
oxoo Input Signal Monitor Allocation for CN1-7 (SVCMD_IO)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
CN1-7 Input Signal Monitor Enable/Disable Selection
n.XOO0O 0 Disable allocation for CN1-7 input signal monitor.
1 Enable allocation for CN1-7 input signal monitor.

Continued on next page.
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Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
SVCMD_IO Input Signal 0000 to _ Immedi- N
2 Monitor Allocations 2 1717 0000 Al ately Setup !
SIE e Input Signal Monitor Allocation for CN1-8 (SVCMD_IO)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
CN1-8 Input Signal Monitor Enable/Disable Selection
Pn861 n.O0OXO 0 Disable allocation for CN1-8 input signal monitor.
X 1 Enable allocation for CN1-8 input signal monitor.
¢
EXEE Input Signal Monitor Allocation for CN1-9 (SVCMD_IO)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
CN1-9 Input Signal Monitor Enable/Disable Selection
n.XOOO 0 Disable allocation for CN1-9 input signal monitor.
1 Enable allocation for CN1-9 input signal monitor.
SVCMD_IO Input Signal 0000 to _ Immedi- "
2 Monitor Allocations 3 1717 0000 Al ately Setup !
SIEE Input Signal Monitor Allocation for CN1-10 (SVCMD_IO)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
CN1-10 Input Signal Monitor Enable/Disable Selection
Pn862 n.00OXO 0 Disable allocation for CN1-10 input signal monitor.
. 1 Enable allocation for CN1-10 input signal monitor.
¢
EXEE Input Signal Monitor Allocation for CN1-11 (SVCMD_|O)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
CN1-11 Input Signal Monitor Enable/Disable Selection
n.XOO0O 0 Disable allocation for CN1-11 input signal monitor.
1 Enable allocation for CN1-11 input signal monitor.
SVCMD_IO Input Signal 0000 to _ Immedi- .
2 Monitor Allocations 4 1717 0000 Al ately Setup ]
SIE e Input Signal Monitor Allocation for CN1-12 (SVCMD_|O)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
Pn863 - :
CN1-12 Input Signal Monitor Enable/Disable Selection
*6 n.O0OXO 0 Disable allocation for CN1-12 input signal monitor.
1 Enable allocation for CN1-12 input signal monitor.
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)

Continued on next page.
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Parameter
No.

Size

Name

Setting Setting | Default | Applicable When Classi- | Refer-
Range Unit Setting Motors Enabled | fication | ence

Pn868

VEM

N

SVCMD_IO Output Sig-
nal Monitor Allocations
1

0000 to

Immedi- M
1717 - 0000 All Setup 1

ately

n.O00O0OX

Output Signal Monitor Allocation for CN1-1 and CN1-2 (SVCMD_|O)

0 Allocate bit 24 (I0_STS1) to CN1-1/CN1-2 output signal monitor.

Allocate bit 25 (I0_STS2) to CN1-1/CN1-2 output signal monitor.

Allocate bit 26 (I0_STS3) to CN1-1/CN1-2 output signal monitor.

Allocate bit 27 (I0_STS4) to CN1-1/CN1-2 output signal monitor.

Allocate bit 29 (I0_STS6) to CN1-1/CN1-2 output signal monitor.

Allocate bit 30 (I0_STS7) to CN1-1/CN1-2 output signal monitor.

N|{O[O|~[W|IN|=

( )
( )
( )
Allocate bit 28 (I0_STS5) to CN1-1/CN1-2 output signal monitor.
( )
( )
( )

Allocate bit 31 (I0_STS8) to CN1-1/CN1-2 output signal monitor.

CN1-1/CN1-2 Output Signal Monitor Enable/Disable Selection

n.O00OXO 0 Disable allocation for CN1-1/CN1-2 output signal monitor.

1 Enable allocation for CN1-1/CN1-2 output signal monitor.

n.OXOO

Output Signal Monitor Allocation for CN1-23 and CN1-24 (SVCMD_I0)

0 to 7 | The settings are the same as the CN1-1/CN1-2 allocations.

CN1-23/CN1-24 Output Signal Monitor Enable/Disable Selection

n.XOO0O 0 Disable allocation for CN1-23/CN1-24 output signal monitor.

1 Enable allocation for CN1-23/CN1-24 output signal monitor.

Pn869

VEMN

SVCMD_IO Output Sig-
nal Monitor Allocations
2

0000 to

Immedi- N
1717 - 0000 All Setup 1

ately

n.O00O0OX

Output Signal Monitor Allocation for CN1-25 and CN1-26 (SVCMD_I0O)

0 to 7 | The settings are the same as the CN1-1/CN1-2 allocations.

CN1-25/CN1-26 Output Signal Monitor Enable/Disable Selection

n.O0OX0O 0 Disable allocation for CN1-25/CN1-26 output signal monitor.

1 Enable allocation for CN1-25/CN1-26 output signal monitor.

n.OXOO

| Reserved parameter (Do not change.)

n.XOOoOo

| Reserved parameter (Do not change.)

Pn880

Station Address Moni-
tor (for maintenance,
read only)

Immedi-
03 to EF - 0 All ately Setup -

Pn881

Set Transmission Byte
Count Monitor [bytes]
(for maintenance, read
only)

Immedi-
17,32, 48 - 0 All ately Setup -

Pn882

Transmission Cycle Set-
ting Monitor [x 0.25 us]
(for maintenance, read
only)

Immedi-
0 to FFFF - 0 All ately Setup -

Pn883

Communications Cycle
Setting Monitor [trans-
mission cycles] (for
maintenance, read only)

Immedi-
0to 32 - 0 All ately Setup -

Continued on next page.

Parameter Lists

-
w

13-39



13.1 List of Servo Parameters

13.1.2 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Communications Con- 0000 to Immedi- .
2 | trols 2 0001 - 0000 Al ately | Setup | "
MECHATROLINK Communications Error Holding Brake Signal Setting
Maintain the status set by the BRK_ON or BRK_OFF command when a MECHA-
L HEIE e B TROLINK communications error occurs.
6 1 Apply the holding brake when a MECHATROLINK communications error occurs.
n.O0OXO |Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
MECHATROLINK
Receive Error Counter Immedi-
Pn88A 2 | Monitor 0 to 65,535 - 0 All atel Setup -
(for maintenance, read Y
only)
Command Data Moni-
Pn8o0to | | fof during Alerm/iam- 0to _ 0 Al immedi- | g |-
Pn8A6 (for maintenance, read FFFFFFFF ately
only)
Response Data Monitor
Pn8A8 to 4 | during Alarm/Warning 0to _ 0 Al Immedi- | g, .
Pn8BE (for maintenance, read FFFFFFFF ately P
only)
Pn900 2 | Number of Parameter 0to 16 - 0 Al pfter | setup |
Pn901 2 | Rumber of Parameter 0to 15 - 0 Al phter | setup |
Pn902 to Parameter Bank Mem- 0000 to After .
Pn910 2| ber Definition 08FF B 0 Al restart Setup !
Parameter Bank Data .
Pn920 to 2 | (Not saved in nonvolatile 0000 to - 0 All Immedi- Setup *1
Fliial” memory.) FFFF ately

*1. Refer to the following manual for details.
(10 =-7-Series MECHATROLINK-III Communications Standard Servo Profile Command Manual (Manual No.: SIEP
S800001 31)
*2. Set a percentage of the motor rated torque.

*3. Normally set this parameter to 0. If you use an External Regenerative Resistor, set the capacity (W) of the Exter-
nal Regenerative Resistor.

*4. The upper limit is the maximum output capacity (W) of the SERVOPACK.

*5. These parameters are for SERVOPACKSs with a Safety Module.

*6. This parameter is valid only when the MECHATROLINK-III standard servo profile is used.
*7. The parameter setting is enabled after SENS_ON command execution is completed.

*8. Change the setting when the reference is stopped (i.e., while DEN is set to 1). If you change the setting during
operation, the reference output will be affected.

*9. The settings are updated only if the reference is stopped (i.e., only if DEN is set to 1).
*10.Refer to the following manual for details.
3-7-Series MECHATROLINK-II Communications Command Manual (Manual No.: SIEP S800001 30)
*11.This parameter is valid only when the MECHATROLINK-II-compatible profile is used.
*12.The setting of Pn842 is valid while Pn817 is set to O.
*13.The setting of Pn844 is valid while Pn818 is set to 0.
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13.2.1 Interpreting the Parameter Lists

List of MECHATROLINK-IIl Common Parameters

1321 Interp

reting the Parameter Lists

. N
The types of motors to which the parameter applies. h Indicates when a change tothe
. . . parameter will be effective.
* All: The parameter is used for both Rotary Servomotors and Linear Servomotors. “Aft tart” indicat "
« Rotary: The parameter is used for only Rotary Servomotors. h er rl(lasb ar ﬁ'n ,'Ca efs paramefe;s
« Linear: The parameter is used for only Linear Servomotors. that W" 9 sffective after one of the
following is executed.
Rotary Servomotor terms are used for parameters that are )
applicable to all Servomotors. If you are using a Linear Servomotor, : gﬂg po?\lW:r;l;pply is turned OFF
you need to interpret the terms accordingly. Refer to the following . The CONSIG éommand is sent
section for details. . . '
Iz  *® Differences in Terms for Rotary Servomotors and \-_A software reset is executed. /
\_ Linear Servomotors on page Vii
Parameter Size Name Setting Setting Unit %\\Applicable When Classi-
No. Range [Resolution] | Setting Motors Enabled | fication
61 ; 1,000 to 0.001 Hz Immedi- ;
PRAC?2 4 Speed Loop Gain 2,000,000 (0.1 H] 40000 All ately Tuning

You can set the parameter in increments of
the setting unit.
However, if a unit is given in square brackets,
the setting is automatically converted to the

resolution given in the square brackets.

1322 List of MECHATROLINK-IIl Common Parameters

The following table lists the common MECHATROLINK-III parameters. These common parame-

ters are used to make settings from the host controller via MECHATROLINK communications.
Do not change the settings with the Digital Operator or any other device.

Parameter Size Name Setting Range Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
Encoder Type Selec- _ _ _
4 tion (read only) Otot Al
01
PnA02 0000 hex | Absolute encoder
0001 hex | Incremental encoder
Motor Type Selection _ B _
4 (read only) Oto1 All
c
9
02 =
PnA04 0000 hex | Rotary Servomotor £
0001 hex | Linear Servomotor _“g
(0]
Qo
3
Semi-closed/Fully- =
4 closed Selection Oto1 - - All -
(read only)
03
PnA06 0000 hex | Semi-closed
0001 hex | Fully-closed
04 Rated Motor Speed 4 _ _
PRAOS 4 (read only) 0 to FFFFFFFF 1 min All

Continued on next page.
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13-42

Continued from previous page.

Parameter Size Name Setting Rande Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
05 Maximum Output .
PRAOA 4 Speed (read only) 0 to FFFFFFFF 1 min - All -
06 4 | Speed Multiplier - '073%41 823 : 3 Al :
PnAOC (read only) 1,073.741,823
07 Rated Torque .
PnAOE 4 (read only) 0 to FFFFFFFF 1 N'm - All - 5
08 Maximum Output . ©
PnA10 4 Torque (read only) 0 to FFFFFFFF 1N'm - Al - %
€
09 4 | Torque Muttiplier | 1073741823 _ . Al _ B
A (read only) 1,073,741,823 =
&)
0A Resolution
PnA14 4 (read only) 0 to FFFFFFFF | 1 pulse/rev - Rotary -
0B . 1 nm ' After
PRA16 4 Scale Pitch 0 to 65,536,000 [0.01 um] 0 Linear rostart”!
0C Pulses per Scale 1 pulse/ .
PnA18 4 Pitch (read only) 0 to FFFFFFFF pitch - Linear -
21 4 Electronic Gear Ratio 1to _ 1 Al After
PnA42 (Numerator) 1,073,741,824 restart
22 4 | Electronic Gear Ratio 1to _ ’ Al After
PnA44 (Denominator) 1,073,741,824 restart
23 4 Absolute Encoder - '073}241 823 1 reference 0 Al Immedi-
PnA46 Origin Offset 1073741 823 unit ately™
24 Multiturn Limit After
PnA48 4 Setting 0 to 65,535 1 Rev 65535 Rotary restart
. . After
4 Limit Setting 0 to 33 hex - 0000 hex All restart
Bit 0 P-OT (0: Enabled, 1: Disabled) g
Bit 1 N-OT (0: Enabled, 1: Disabled) §
25 Bit 2 Reserved. ’g
PnA4A Bit 3 Reserved. 23
Bit 4 P-SOT (0: Disabled, 1: Enabled) <
<
Bit 5 N-SOT (0: Disabled, 1: Enabled) g
Bits 6 to 31 Reserved. =
26 4 Forward Software 1 '073}241 823 | 1 reference | 10737418 Al Immedi-
PnA4C Limit 1.073.741.823 unit 23 ately
27 4 | Reserved parameter _ _ 0 Al Immedi-
PnA4E (Do not change.) ately
28 4 Reverse Software - '073}241 823 | 4 reference | -1073741 Al Immedi-
PnA50 Limit 1.073.741.803 unit 823 ately
29 4 | Reserved parameter _ _ 0 Al Immedi-
PnA52 (Do not change.) ately

Continued on next page.
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13.2.2 List of MECHATROLINK-IIl Common Parameters

Continued from previous page.

Parameter Size Name Setting Range Setting Unit | Default | Applicable When Classi-
No. 9 Range | Resolution] | Setting | Motors | Enabled |fication
Speed Unit After
4 | selection™ Oto4 - 0 Al restart
0000 hex | Reference units/s
41 0001 hex | Reference units/min
PnA82 0002 hex | Percentage (%) of rated speed™
0003 hex | min™*3
0004 hex | Maximum motor speed/40000000 hex™
&
£
Speed Base Unit §
Selection™ ™ =
(Set the value of n D
fAM 4 | from the following 3103 - 0 Al After,
il formula: Speed unit
selection (41 PnA82)
x 107
Position Unit After
4 Selection 0 B 0 Al restart
43
PnA86

0000 hex | Reference units

Continued on next page.
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Continued from previous page.

Parameter Size Name Setting Rande Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
Position Base Unit
Selection
44 (Set the value of n After
4 from the following 0 - 0 All
PnA88 formula: Position unit restart
selection (43 PnA86)
x 10"
Acceleration Unit After
4 Selection 0 B 0 Al restart
45
LA 0000 hex | Reference units/s?
Acceleration Base
Unit Selection
46 (Set the value of n After
4 from the following 4t06 - 4 All
PnA8C formula: Acceleration restart
unit selection (45
PnA8A) x 10"
Torque Unit After
4 Selection 1102 B 1 Al restart
47
PnASE 0001 hex | Percentage (%) of rated torque
0002 hex | Maximum torque/40000000 hex"
Torque Base Unit
Selection™
(Set the value of n %)
;8 290 4 | from the following 5100 - 0 Al Hfter, 2
o formula: Torque unit =
selection (47 PnAS8E) »
x 107 ;E
4 Supported Unit Sys- B _ 0601011F Al _
tems (read only) hex
Speed Units
Bit 0 Reference units/s (1: Enabled)
Bit 1 Reference units/min (1: Enabled)
Bit 2 Percentage (%) of rated speed (1: Enabled)
Bit 3 min™" (rpm) (1: Enabled)
Bit 4 Maximum motor speed/4000000 hex (1: Enabled)
Bits 5to 7 Reserved (0: Disabled).
Position Units
49 Bit 8 Reference units (1: Enabled)
P Bits 9 to 15 Reserved (0: Disabled).
Acceleration Units
Bit 16 Reference units/s? (1: Enabled)
Bit 17 ms (acceleration time required to reach rated speed) (0: Disabled)
Bits 18 to 23 Reserved (0: Disabled).
Torque Units
Bit 24 N-m (0: Disabled)
Bit 25 Percentage (%) of rated torque (1: Enabled)
Bit 26 Maximum torque/40000000 hex
Bits 27 to 31 Reserved (0: Disabled).

Continued on next page.
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Parameter Size Name Setting Range Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
61 . 1,000 to 0.001 Hz Immedi-
PRAC2 4 Speed Loop Gain 2,000,000 (0.1 Hz] 40000 All ately
62 Speed Loop Integral 1us Immedi-
PnAC4 4 Time Constant 150 to 512,000 [0.01 ms] 20000 Al ately
63 - . 1,000 to 0.001/s Immedi-
PRACE 4 Position Loop Gain 2,000,000 [0.1/s] 40000 All ately
64 Feedforward Com- Immedi-
PnAC8 4 | pensation 0to 100 1% 0 Al Aoy
65 Position Loop Inte- 1 us Immedi-
PnACA 4 gral Time Constant 010 5,000,000 [0.1 ms] 0 Al ately
66 4 Positioning Com- 0to 1 reference 2 Al Immedi-
PnACC pleted Width 1,073,741,824 unit ately
67 . ' 1to 1 reference | 10737418 Immedi-
PnACE 4 | Near Signal Width | 4 173 741 824 unit 24 Al ately
Exponential Acceler- .
o) 4 | ation/Deceleration 0 to 510,000 1us 0 Al lmmegﬁl
PnB02 Time Constant [0.1'ms] ately
82 Average Movement 1ps Immedi-
PnBO4 4 Time 0 to 510,000 (0.1 ms] 0 All ately™s
83 4 External Positioning - '073’“7)41 823 1 reference 100 Al Immedi-
PnB06 Final Travel Distance 1.073.741.823 unit ately
x 5,000
reference
84 4 Origin Approach 0 to 3FFFFFFF 108 min-! units/s Al Immedi-
PnBO8 Speed hex min con- ately
verted to
107 min”’
% 500 ref-
erence )
85 4 Origin Return Creep | O to 3FFFFFFF 10 min”' units/s Al Immedi- =
PnBOA Speed hex min con- ately =
verted to
108 min™’
86 4 Final Travel Distance | ~' '073}241 823 | 1 reference 100 Al Immedi-
PnBOC for Origin Return 1.073.741.823 unit ately
Fixed Monitor Selec- Immedi-
4 tion 1 OtoF - 1 All ately
0000 hex | APOS
0001 hex | CPOS
0002 hex | PERR
0003 hex | LPOS1
0004 hex | LPOS2
0005 hex | FSPD
87 0006 hex | CSPD
PnBOE 0007 hex | TRQ
0008 hex | ALARM
0009 hex | MPOS
O00A hex | Reserved (undefined value).
000B hex | Reserved (undefined value). 1]
n
000C hex | CMN1 (common monitor 1) .
000D hex | CMN2 (common monitor 2) %
000E hex | OMN1 (optional monitor 1) %
000F hex | OMNZ2 (optional monitor 2) §

Continued on next page.
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Continued from previous page.

Parameter Size Name Setting Rande Setting Unit | Default | Applicable When Classi-
No. 9 RaNge | Resolution] | Setting | Motors | Enabled |fication
Fixed Monitor Selec- Immedi-
4 tion 2 OtoF - All ately
88
PnB10 0000 to ; . ’ :
00OF hex The settings are the same as those for Fixed Monitor Selection 1.
SEL_MON (CMNT1) Immedi-
4 Monitor Selection 1 Oto9 B Al ately
0000 hex | TPOS (target position in reference coordinate system)
0001 hex | IPOS (reference position in reference coordinate system)
0002 hex | POS_OFFSET (offset set in POS_SET (Set Coordinate System) command)
0003 hex | TSPD (target speed)
0004 hex | SPD_LIM (speed limit)
0005 hex | TRQ_LIM (torque limit)
SV_STAT (servo actual operating status)
Monitor Description
Byte 1: Current communications phase
00 hex: Phase 0
01 hex: Phase 1
02 hex: Phase 2
03 hex: Phase 3
Byte 2: Current control mode
00 hex: Position control mode
01 hex: Speed control mode
02 hex: Torque control mode
Byte 3: Reserved 2
Byte 4: Expansion signal monitor %‘j
Bit Name Description Value Setting %
Latch detection g
Processing status for | 0 | not Yeé pro- 3
. latch detection for cesseda. <
Bit 0 LT_RDY1 ; o
- LT_REQ1 in SVCM- Processing latch 5
D_CTRL region 1 | detection in c
89 progress. =
PnB12 Latch detection %
0006 hex Processing status for | 0 | not yet pro- ©
Bit 1 LT RDy{ | lateh detection for cessed.
- LT_REQ2 in SVCM- Processing latch
D_CTRL region 1 | detection in
progress.
0 Phase C
1 External input
Bits 2 signal 1
its )
and 3 LT_SEL1R | Latch signal o External input
signal 2
3 External input
signal 3
0 Phase C
1 External input
Bits 4 signal 1
its .
and 5 LT_SEL2R | Latch signal 5 External input
signal 2
3 External input
signal 3
Bit 6 Reserved (0).
0007 hex | Reserved.
Lower 32 bits of initial encoder position con-
0008 hex | INIT_PGPOS (Low) verted to 64-bit position reference data
) Upper 32 bits of initial encoder position con-
0009 hex | INIT_PGPOS (High) verted to 64-bit position reference data

Continued on next page.
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13.2.2 List of MECHATROLINK-IIl Common Parameters

Continued from previous page.

Parameter Size Name Setting Range Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
SEL_MON (CMNZ2) B Immedi-
4 Monitor Selection 2 Oto9 0 Al ately
A
I?’nB14 0000 to
0009 The settings are the same as those for SEL_MON Monitor Selection 1.
hex
8B Origin Detection 1 reference Immedi-
PnB16 4| width 010250 unit 10 Al ately
e 4 | Forward Torque Limit| 0 to 800 1% 100 Al Immedi-
PnB18 ately
elD 4 Reverse Torque Limit 0 to 800 1% 100 All Immedii-
PnB1A ately
8E Zero Speed Detec- 1,000 to P Immedi-
PnB1C 4| Yion Range 10,000,000 | 107 min 20000 Al ately
inci o
SE Speed Coincidence T Immedi- I
PnB1E 4 \?\}?dntal Detection 0 to 100,000 10° min 10000 All ately g
©
Servo Command 8
4 Control Field Enable/ _ _ OFFF3F3F Al _ )
Disable Selections hex P(é
(read only) s
ke
S
Bit 0 CMD_PAUSE (1: Enabled) g
Bit 1 CMD_CANCEL (1: Enabled) 8
Bits 2 and 3 STOP_MODE (1: Enabled)
Bits 4 and 5 ACCFIL (1: Enabled)
Bits 6 and 7 Reserved (0: Disabled).
90 Bit 8 LT_REQ1 (1: Enabled)
PnB20 Bit 9 LT_REQ2 (1: Enabled)

Bits 10 and 11

LT_SEL1 (1: Enabled)

Bits 12 and 13

LT_SEL2 (1: Enabled)

Bits 14 and 15

Reserved (0: Disabled).

Bits 16 to 19 SEL_MON1 (1: Enabled)
Bits 20 to 23 SEL_MON2 (1: Enabled)
Bits 24 to 27 SEL_MONS (1: Enabled)
Bits 28 to 31 Reserved (0: Disabled).

Continued on next page.
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13.2.2 List of MECHATROLINK-III Common Parameters

Continued from previous page.

Parameter Size Name Setting Range Setting llJnit Defe}ult Applicable When (.)Ias.si-
No. [Resolution] | Setting Motors Enabled | fication
Servo Status Field
4 Enable/Disable _ _ OFFF3F33 Al _
Selections (read hex
only)
Bit 0 CMD_PAUSE_CMP (1: Enabled)
Bit 1 CMD_CANCEL_CMP (1: Enabled)
Bit 2 and 3 Reserved (0: Disabled).
Bits 4 and 5 ACCFIL (1: Enabled)
Bits 6 and 7 Reserved (0: Disabled).
Bit 8 L_CMP1 (1: Enabled)
91 Bit 9 L_CMP2 (1: Enabled)
PnB22 Bit 10 POS_RDY (1: Enabled)
Bit 11 PON (1: Enabled)
Bit 12 M_RDY (1: Enabled)
Bit 13 SV_ON (1: Enabled)
Bits 14 and 15 Reserved (0: Disabled). %
Bits 16 to 19 SEL_MONH1 (1: Enabled) E
Bits 20 to 23 SEL_MON2 (1: Enabled) g
Bits 24 to 27 SEL_MONS (1: Enabled) g
Bits 28 to 31 Reserved (0: Disabled). 5';;
[0
4 | Dl Selociona - _ 07FOTFO |y - 5
(read only) O
Bits 0to 3 Reserved (0: Disabled).
Bit 4 V_PPI (1: Enabled)
Bit 5 P_PPI (1: Enabled)
Bit 6 P_CL (1: Enabled)
92 Bit 7 N_CL (1: Enabled)
PnB24 Bit 8 G_SEL (1: Enabled)
Bits 9 to 11 G_SEL (0: Disabled)
Bits 12 to 15 Reserved (0: Disabled).
Bits 16 to 19 BANK_SEL (1: Enabled)
Bits 20 to 22 SO1 to SO3 (1: Enabled)
Bit 23 Reserved (0: Disabled).
Bits 24 to 31 Reserved (0: Disabled).

Continued on next page.
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13.2.2 List of MECHATROLINK-IIl Common Parameters

Continued from previous page.

Classi-
fication

e oo | mame | satingrange [Setnalon | oot | Appleae | e
4 g]begtsillggtri]gr?lse(/rggsd - - FROFFEFE Al -
only)
Bit 0 Reserved (0: Disabled).
Bit 1 DEC (1: Enabled)
Bit 2 P-OT (1: Enabled)
Bit 3 N-OT (1: Enabled)
Bit 4 EXT1 (1: Enabled)
Bit 5 EXT2 (1: Enabled)
Bit 6 EXT3 (1: Enabled)
Bit 7 ESTP (1: Enabled)
Bit 8 Reserved (0: Disabled).
93 Bit 9 BRK_ON (1: Enabled)
PnB26 Bit 10 P-SOT (1: Enabled)
Bit 11 N-SOT (1: Enabled)
Bit 12 DEN (1: Enabled)
Bit 13 NEAR (1: Enabled)
Bit 14 PSET (1: Enabled)
Bit 15 ZPOINT (1: Enabled)
Bit 16 T_LIM (1: Enabled)
Bit 17 V_LIM (1: Enabled)
Bit 18 V_CMP (1: Enabled)
Bit 19 ZSPD (1: Enabled)
Bits 20 to 23 Reserved (0: Disabled).
Bits 24 to 31 |0_STS1 to I0_STS8 (1: Enabled)

Command-related parameters

],
.
%3,
*4,
*3,

*6.

The parameter setting is enabled after SENS_ON command execution is completed.

When using fully-closed loop control, set the reference units/s.

If you set the Speed Unit Selection (parameter 41) to either 0002 hex or 0003 hex, set the Speed Base Unit
Selection (parameter 42) to a number between -3 and 0.

If you set the Speed Unit Selection (parameter 41) to 0004 hex, set the Speed Base Unit Selection (parameter
42) 1o 0.

If you set the Torque Unit Selection (parameter 47) to 0002 hex, set the Torque Base Unit Selection (parameter
48) to 0.

Change the setting when the reference is stopped (i.e., while DEN is set to 1). If you change the setting during
operation, the reference output will be affected.

Parameter Lists

-
w
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13.3 Parameter Recording Table

Parameter Recording Table

Use the following table to record the settings of the parameters.

Parameter | Default Name When
No. Setting Enabled

Pn000 0000 Basic Function Selections O | After restart

PNn001 0000 Application Function Selec- | atier restart
tions 1

Pn002 0011 Application Function Selec- | anor rectart
tions 2
Application Function Selec- .

Pn006 0002 tions 6 Immediately
Application Function Selec- .

Pn007 0000 tions 7 Immediately

Pn008 4000 Application Function Selec- | afor regtart
tions 8
Application Function Selec-

Pn009 0010 tions 9 After restart
Application Function Selec-

Pn0O0A 0001 tions A After restart

Pn0OB 0000 Application Function Selec- | afor restart
tions B

Pn00C 0000 Application Function Selec- | afor restart
tions C

PnOOD 0000 Application Function Selec- | rgo roctart
tions D

PnOOF 0000 Application Function Selec- | rgo rostart
tions F

Pn080 0000 Application Function Selec- | Ao rostart
tions 80
Application Function Selec-

Pn081 0000 tions 81 After restart

Pn100 400 Speed Loop Gain Immediately

Pn101 2000 Speed Loop Integral Time | |10 jiately
Constant

Pn102 400 Position Loop Gain Immediately

Pn103 100 Moment of Inertia Ratio Immediately

Pn104 400 Second Speed Loop Gain Immediately
Second Speed Loop Inte- .

Pn105 2000 gral Time Constant Immediately

Pn106 400 Second Position Loop Gain | Immediately

Pn109 0 Feedforward Immediately

Pn10A 0 Feedforward Filter Time Immediately
Constant

Pn10B 0000 Gain Application Selections *1
Mode Switching Level for .

Pn10C 200 Torque Reference Immediately
Mode Switching Level for .

Pn10D 0 Speed Reference Immediately

Pn10E 0 Mode SW'ItChlﬂg Level for Immediately
Acceleration

Pn10F 0 Mode Switohing Level for | |, 0 jiately
Position Deviation

Pn11F 0 Position Integral Time Con- Immediately
stant

Pni121 100 Friction Compensation Gain | Immediately

Continued on next page.
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Continued from previous page.
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Parameter | Default Name When
No. Setting Enabled
Second Friction Compen- .
Pn122 100 sation Gain Immediately
Pn123 0 Friction Compensation Immediatel
Coefficient Y
Friction Compensation Fre- .
Pn124 0 quency Correction Immediately
Friction Compensation Gain ,
Pn125 100 Correction Immediately
Pn131 0 Gain Switching Time 1 Immediately
Pn132 0 Gain Switching Time 2 Immediately
Pn135 0 Gain Switching Waiting Immediately
Time 1
Gain Switching Waiting .
Pn136 0 Time 2 Immediately
Automatic Gain Switching .
Pn139 0000 Selections 1 Immediately
Pn13D 2000 Current Gain Level Immediately
Model Following Control- .
Pn140 0100 Related Selections Immediately
Pn141 500 yodel Following Control 1 1 mediately
ain
Model Following Control .
Pn142 1000 Gain Correction Immediately
Model Following Control
Pn143 1000 Bias in the Forward Direc- Immediately
tion
Model Following Control
Pni144 1000 Bias in the Reverse Direc- Immediately
tion
Pn145 500 Vibration Suppression 1 Immediately
Frequency A
Vibration Suppression 1 .
Pn146 700 Frequency B Immediately
Model Following Control
Pn147 1000 Speed Feedforward Com- | Immediately
pensation
Second Model Following ,
Pn148 500 Control Gain Immediately
Second Model Following .
PRl 1000 Gain Control Correction Immediately
Pn14A 800 Vibration Suppression 2 Immediately
Frequency
Pn14B 100 Vibration Suppression 2|}, e giately
Correction
Pn14F 0021 Control-Related Selections | After restart
Anti-Resonance Control- ,
Pn160 0010 Related Selections Immediately
Pn161 1000 Anti-Resonance Frequency | Immediately
Anti-Resonance Gain Cor- .
Pn162 100 rection Immediately
Pn163 0 é”t."ReSO”a”CG Damping || 1ediately
ain
Anti-Resonance Filter Time .
PRl 0 Constant 1 Correction Immediately
PN165 0 Anti-Resonance Filter Time Immediately

Constant 2 Correction

Continued on next page.
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Continued from previous page.

Parameter | Default Name When
No. Setting Enabled

Anti-Resonance Damping .

Pn166 0 Gain 2 Immediately
Tuning-less Function- .

FRilg 1401 Related Selections !
Mode Switching Level for .

Pn181 0 Speed Reference Immediately
Mode Switching Level for .

Pn182 0 Acceleration Immediately

Pn205 65535 Multiturn Limit After restart
Position Control Function

Pn207 0010 Selections After restart
Number of External Scale

Pn20A 32768 Pitches After restart
Electronic Gear Ratio

Pn20E 16 (Numerator) After restart
Electronic Gear Ratio

Pn210 1 (Denominator) After restart
Number of Encoder Output

Pn212 2048 Pulses After restart

Pn22A 0000 ruly-closed Gontrol Selec | afier restart

Pn230 0000 Position Control Expansion | rqe rastart
Function Selections

Pn231 0 Backlash Compensation Immediately
Backlash Compensation .

Pn233 0 Time Constant Immediately

Pn281 20 Encoder Output Resolution | After restart

Pn282 0 Linear Encoder Pitch After restart

Pn304 500 Jogging Speed Immediately

PNn305 0 Spft Start Acceleration Immediately
Time

Pn306 0 Spft Start Deceleration Immediately
Time
Speed Feedback Filter .

Pn308 0 Time Constant Immediately
Deceleration Time for Servo .

Pl 0 OFF and Forced Stops Immediately
Speed Feedforward Aver- .

Pn30C 0 age Movement Time Immediately

Pn310 0000 \(ibration Detection Selec- Immediately
tions

Pn311 100 \(ibration Detection Sensi- Immediately
tivity

Pn312 50 Vibration Detection Level Immediately

Pn316 10000 Maximum Motor Speed After restart
Moment of Inertia Calcula- .

Pn324 300 tion Starting Level Immediately

Pn383 50 Jogging Speed Immediately

Pn384 10 Vibration Detection Level Immediately

Pn385 50 Maximum Motor Speed After restart
First Stage First Torque

Pn401 100 Reference Filter Time Con- | Immediately
stant

Pn402 800 Forward Torque Limit Immediately

Pn403 800 Reverse Torque Limit Immediately

Continued on next page.
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Continued from previous page.

Parameter | Default Name When
No. Setting Enabled
Pn404 100 EOW.V”O' External Torque | | o iately
imit
Pn405 100 Efra%/i?rse External Torque Immediately
Pn406 800 Emergency Stop Torque Immediately
Speed Limit during Torque .
Pn407 10000 Control Immediately
Torque-Related Function .
FREIS 0000 Selections :
First Stage Notch Filter Fre- .
Pn409 5000 quency Immediately
First Stage Notch Filter Q .
Pn40A 70 Value Immediately
First Stage Notch Filter .
Pn40B 0 Depth Immediately
Second Stage Notch Filter .
Pn40C 5000 Frequency Immediately
Second Stage Notch Filter .
Pn40D 70 Q Value Immediately
Second Stage Notch Filter .
Pn40E 0 Depth Immediately
Second Stage Second
Pn40F 5000 Torque Reference Filter Fre- | Immediately
quency
Second Stage Second .
RUEC 50 Notch Filter Q Value Immediately
First Stage Second Torque
Pn412 100 Reference Filter Time Con- | Immediately
stant
Torque-Related Function ,
Pn416 0000 Selections 2 Immediately
Third Stage Notch Filter .
Pn417 5000 Frequency Immediately
Pn418 20 Third Stage Notch Filter Q Immediately
Value
Pn419 0 Third Stage Notch Filter Immediately
Depth
PnaiA 5000 Fourth Stage Notch Filter Immediately
Frequency
Pn41B 70 Fourth Stage Notch Filter Q Immediately
Value
Fourth Stage Notch Filter .
Pn41C 0 Depth Immediately
Fifth Stage Notch Filter Fre- .
Pn41D 5000 quency Immediately
Fifth Stage Notch Filter Q .
Pn41E 70 Value Immediately
Fifth Stage Notch Filter .
Pn41F 0 Depth Immediately
Speed Ripple Compensa- .
s 0000 tion Selections 1
Torque Limit at Main Circuit ,
Pn424 50 Voltage Drop Immediately
Release Time for Torque
Pn425 100 Limit at Main Circuit Voltage | Immediately

Drop

a Parameter Lists

Continued on next page.
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Continued from previous page.

Parameter | Default Name When
No. Setting Enabled
Torque Feedforward Aver- .
Pn426 0 age Movement Time Immediately
Speed Ripple Compensa- .
Pn427 0 tion Enable Speed Immediately
Sweep Torque Reference .
Pn456 15 Amplitude Immediately
Notch Filter Adjustment .
Pn460 0101 Selections 1 Immediately
Speed Limit during Force .
Pn480 10000 Control Immediately
Polarity Detection Speed .
Pn481 400 Loop Gain Immediately
Polarity Detection Speed
Pn482 3000 Loop Integral Time Con- Immediately
stant
Pn483 30 Forward Force Limit Immediately
Pn484 30 Reverse Force Limit Immediately
Polarity Detection Refer- .
Pn485 20 ence Speed Immediately
Polarity Detection Refer-
Pn486 25 ence Acceleration/Deceler- | Immediately
ation Time
Polarity Detection Con- .
Pn487 0 stant Speed Time Immediately
Polarity Detection Refer- .
Pn488 100 ence Waiting Time Immediately
Pn48E 10 Polarity Detection Range Immediately
Pn490 100 Polarity Detection Load Immediately
Level
Pn495 100 Pola}nty Detection Confir- Immediately
mation Force Reference
Polarity Detection Allowable .
Pn498 10 Error Range Immediately
Speed Ripple Compensa- ,
Pn49F 0 tion Enable Speed Immediately
Pn502 20 Rotation Detection Level Immediately
Speed Coincidence Detec- .
FIE 10 tion Signal Output Width Immediately
Brake Reference-Servo .
Pn506 0 OFF Delay Time Immediately
Brake Reference Output .
Pn507 100 Speed Level Immediately
Servo OFF-Brake Com- ,
Pn508 50 mand Waiting Time Immediately
Momentary Power Interrup- .
Pn509 20 tion Hold Time Immediately
Pn50A 1881 Input Signal Selections 1 After restart
Pn50B 8882 Input Signal Selections 2 After restart
Pn50E 0000 Output Signal Selections 1 | After restart
Pn50F 0100 Output Signal Selections 2 | After restart
Pn510 0000 Output Signal Selections 3 | After restart
Pn511 6543 Input Signal Selections 5 After restart
Pn512 0000 Snusgm Signal Inverse Set- | agior rostart
Pn514 0000 Output Signal Selections 4 | After restart

Continued on next page.
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Parameter | Default Name When
No. Setting Enabled
Pn516 8888 Input Signal Selections 7 After restart
Motor-Load Position Devia-
Pn51B 1000 tion Overflow Detection Immediately
Level
Position Deviation Over- .
Pn51E 100 flow Warning Level Immediately
Position Deviation Over- .
Pn520 5242880 flow Alarm Level Immediately
Positioning Completed .
Pn522 7 Width Immediately
Pn524 10774 Near Signal Width Immediately
Position Deviation Over-
Pn526 5242880 flow Alarm Level at Servo Immediately
ON
Position Deviation Over-
Pn528 100 flow Warning Level at Servo | Immediately
ON
Pn529 10000 Sheed Limit Level at Senvo. | mmediately
Multiplier per Fully-closed ,
Pn52A 20 Rotation Immediately
Pn52B 20 Overload Warning Level Immediately
Base Current Derating at
Pt 100 Motor Overload Detection After restart
Pn52D 50 Reserved parameter -
Program Jogging-Related .
Pn530 0000 Selections Immediately
Program Jogging Travel .
Pn531 32768 Distance Immediately
Pn533 500 Program Jogging Move- 1) 16 diately
ment Speed
Program Jogging Accelera- .
S 100 tion/Deceleration Time Immediately
Pn535 100 .Fr’.rogram Jogging Waiting ||, 6 diately
ime
Program Jogging Number .
Pn536 1 of Movements Immediately
Specified Alarm Number for ,
Pn548 0000 Tracing Immediately
PNn550 0 Analog Monitor 1 Offset Immediately
Voltage
PNn551 0 Analog Monitor 2 Offset Immediately
Voltage
Pn552 100 Analog Monitor 1 Magnifi- |0 iately
cation
Pn553 100 Analog Monitor 2 Magnifi- |0 Jiately
cation
Power Consumption Moni- .
Pn55A 1 tor Unit Time Immediately
Residual Vibration Detec- .
Pn560 400 tion Width Immediately
Pn561 100 Overshoot Detection Level | Immediately
Pn581 20 Zero Speed Level Immediately
Pn582 10 Speed Coincidence Detec- Immediately

tion Signal Output Width

Continued on next page.
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Parameter | Default Name When
No. Setting Enabled
Brake Reference Output .
Pn583 10 Speed Level Immediately
Pn584 10000 Sheed Limit Level at Servo- | mmediately
Program Jogging Move- .
Pn585 50 ment Speed Immediately
Motor Running Cooling .
Pn586 0 Ratio Immediately
Polarity Detection Execu-
Pn587 0000 tion Selection for Absolute | Immediately
Linear Encoder
Pn600 0 gege”fara“ve Resistor Immediately
apacity
Pn601 0 gy”am.'o Brake Resistor | | ediately
apacity
Pn603 0 Regenerative Resistance Immediately
Pn604 0 Dynamic Brake Resistance | Immediately
Pn800 1040 Communications Controls | Immediately
Application Function Selec- .
] 0003 tions 6 (Software Limits) Immediately
Pn803 10 Origin Range Immediately
Pn804 10;2241 Forward Software Limit Immediately
Pn806 1%723; 4 Reverse Software Limit Immediately
Absolute Encoder Origin Immedi-
Pn808 0 Offset ately™
First Stage Linear Accelera- | Immedi-
Pn8OA 100 tion Constant ately™
Second Stage Linear Immedi-
ALY 100 Acceleration Constant ately™
Acceleration Constant Immedi-
S 0 Switching Speed ately™
Pn8OD 100 First Stage Linear Decelera- Immegl;—
tion Constant ately
Second Stage Linear Immedi-
HECCE 100 Deceleration Constant ately™?
Deceleration Constant Immedi-
Pl 0 Switching Speed ately™
Exponential Acceleration/ Immedi-
FLUEI 0 Deceleration Bias ately™
Pn811 0 Exponential Acceleration/ Immedi-
Deceleration Time Constant ately™
Pn812 0 Movement Average Time Immeij;—
ately
External Positioning Final Immedi-
A 100 Travel Distance ately™?
Pn816 0000 Origin Return Mode Set- Immei:i;—
tings ately
Pn817 50 Origin Approach Speed 1 Immegl;—
ately
Pn818 5 Origin Approach Speed 2 'r:tr;‘;?;‘

Continued on next page.
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Parameter | Default Name When
No. Setting Enabled
Final Travel Distance for Immedi-
AL 100 Origin Return ately™?
Pn81E 0000 inbut Signal Monitor Selec- |y mediiately
Pn81F 0010 Command Data Allocations | After restart
Pn820 0 Forward Latching Area Immediately
Pn822 0 Reverse Latching Area Immediately
Pn824 0000 Option Monitor 1 Selection | Immediately
Pn825 0000 Option Monitor 2 Selection | Immediately
Linear Deceleration Con- Immedi-
Pz 100 stant 1 for Stopping ately™
SVOFF Waiting Time (for
Pn829 0 SVOFF at Deceleration to Immediately
Stop)
Pn82A 1813 Option Field Allocations 1 After restart
Pn82B 1D1C Option Field Allocations 2 After restart
Pn82C 1F1E Option Field Allocations 3 After restart
Pn82D 0000 Option Field Allocations 4 After restart
Pn82E 0000 Option Field Allocations 5 After restart
Pn833 0000 Motion Settings After restart
First Stage Linear Accelera- | Immedi-
e 100 tion Constant 2 ately™
Second Stage Linear Immedi-
AL 100 Acceleration Constant 2 ately™
Acceleration Constant Immedi-
it 0 Switching Speed 2 ately”
First Stage Linear Decelera- | Immedi-
Pn83A 100 tion Constant 2 ately™
Second Stage Linear Immedi-
FIERC 100 Deceleration Constant 2 ately™
Deceleration Constant Immedi-
Pn83E 0 Switching Speed 2 ately™
Linear Deceleration Con- Immedi-
PR 100 stant 2 for Stopping ately™
Second Origin Approach Immedi-
Pn842 0 Speed 1 ately™
Second Origin Approach Immedi-
Pn844 0 Speed 2 ately”
Number of Latch .
Pn850 0 Sequences Immediately
Continuous Latch )
Pn851 0 Sequence Count Immediately
Pngs52 0000 tﬁﬁgcsh Sequence 110 4 Set- ||, o diately
Pn853 0000 tL.ﬁ;Csh Sequence 510 8 Set- | | e diately
SVCMD_IO Input Signal .
Pt 0000 Monitor Allocations 1 Immediately
SVCMD_IO Input Signal .
FlET 0000 Monitor Allocations 2 Immediately
PNn862 0000 SVOMD_IO Input Signal |1 1 iately

Monitor Allocations 3

-
w

Continued on next page.
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Parameter | Default Name When
No. Setting Enabled
SVCMD_IO Input Signal .
e 0000 Monitor Allocations 4 Immediately
SVCMD_IO Output Signal .
A 0000 Monitor Allocations 1 Immediately
SVCMD_IO Output Signal .
it 0000 Monitor Allocations 2 Immediately
Station Address Monitor .
Fn88o 0 (for maintenance, read only) Immediately
Set Transmission Byte
Pn881 0 Count Monitor [bytes] (for Immediately
maintenance, read only)
Transmission Cycle Setting
Pn882 0 Monitor [x 0.25 us] (for Immediately
maintenance, read only)
Communications Cycle
Setting Monitor [transmis- .
RnB83 0 sion cycles] (for mainte- Immediately
nance, read only)
Pn884 0000 Communications Controls 2 | Immediately
MECHATROLINK Receive
Pn88A 0 Error Counter Monitor (for | Immediately
maintenance, read only)
Command Data Monitor
Izngi% to 0 during Alarm/Warning (for Immediately
n maintenance, read only)
Response Data Monitor
inggz to 0 during Alarm/Warning (for | Immediately
n maintenance, read only)
Pn900 0 Number of Parameter After restart
Banks
Number of Parameter Bank
Pn901 0 Members After restart
Pn902 to Parameter Bank Member
Pn910 0 Definition After restart
Pn920 to Paramgter Bank Data (Not .
0 saved in nonvolatile mem- | Immediately
Pn95F
ory.)
01 3 Encoder Type Selection B
PnA02 (read only)
02 3 Motor Type Selection B
PnA04 (read only)
03 3 Semi-closed/Fully-closed B
PnA06 Selection (read only)
04 3 Rated Motor Speed B
PnA08 (read only)
05 3 Maximum Output Speed B
PnAOA (read only)
06 .
PRAOC - Speed Multiplier (read only) -
g - Rated Torque (read only) -
PnAOE 9 y
08 a Maximum Output Torque B
PnA10 (read only)
09 L
PRA{2 - Torque Multiplier (read only) -

Continued on next page.
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Parameter | Default Name When
No. Setting Enabled

0A .

PRA14 - Resolution (read only) -

e 0 Scale Pitch After restart

PnA16

0C a Pulses per Scale Pitch _

PnA18 (read only)

21 Electronic Gear Ratio

PnA42 1 (Numerator) After restart

22 Electronic Gear Ratio

PnA44 1 (Denominator) After restart

23 0 Absolute Encoder Origin Immedi-

PnA46 Offset ately™

24 . . .

PRA48 65535 Multiturn Limit Setting After restart

25 0000 . .

PRA4A hex Limit Setting After restart

26 1073741 o .

PRA4C 803 Forward Software Limit Immediately

27 .

PRAAE 0 Reserved (Do not change.) | Immediately

28 -107374 . .

PRA50 1823 Reverse Software Limit Immediately

29 .

PRA52 0 Reserved (Do not change.) | Immediately

41 - .

PRA82 0 Speed Unit Selection After restart

42 0 Speed Base Unit Selection | After restart

PnA84 P

0 0 Position Unit Selection After restart

PnA86

44 Position Base Unit Selec-

PnA8S 0 tion After restart

45 ) . )

PRABA 0 Acceleration Unit Selection | After restart

46 Acceleration Base Unit

PnA8C 4 Selection After restart

47 . .

PRASE 1 Torque Unit Selection After restart

o 0 Torque Base Unit Selection | After restart

PnA90 q

49 0601011 Supported Unit Systems B

PnA92 F hex (read only)

61 . .

PRAC2 40000 Speed Loop Gain Immediately

62 Speed Loop Integral Time .

PRACA 20000 Constant Immediately

63 . : .

PRAC6 40000 Position Loop Gain Immediately

o 0 Feedforward Compensation | Immediatel

PnACS P ¥

65 Position Loop Integral Time .

PnACA 0 Constant Immediately

66 Positioning Completed .

PRACC 7 Width Immediately

Continued on next page.
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Parameter | Default Name When
No. Setting Enabled
67 1073741 . . .
PRACE 804 Near Signal Width Immediately
81 0 Exponential Acceleration/ Immedi-
PnB02 Deceleration Time Constant ately™
82 , Immedi-
PB4 0 Movement Average Time ately™
83 External Positioning Final .
PnB06 100 Travel Distance Immediately
x 5,000
refer-
84 ence
PHBOS u(r;(l)ti{s Origin Approach Speed Immediately
verted to
107 min”
x 500
refer-
85 ence
PRBOA uggrs]{s Origin Return Creep Speed’ | Immediately
verted to
10 min®
86 Final Travel Distance for .
PrBOG 100 Origin Return Immediately
87 ' . . .
PnBOE 1 Fixed Monitor Selection 1 Immediately
g 0 Fixed Monitor Selection 2 Immediatel
PnB10 Y
89 SEL_MON (CMN1) Monitor .
PnB12 0 Selection 1 Immediately
8A 0 SEL_MON (CMNZ2) Monitor Immediatel
PnB14 Selection 2 Y
8B o . . .
PnB16 10 Origin Detection Width Immediately
e 100 Forward Torque Limit Immediatel
PnB18 q y
eI 100 Reverse Torque Limit Immediatel
PnB1A a y
8E Zero Speed Detection .
PRB1C 20000 Range Immediately
8F Speed Coincidence Signal .
PnB1E 10000 Detection Width Immediately
Servo Command Control
?,2820 RAA Field Enable/Disable Selec- -
tions (read only)
Servo Status Field Enable/
ol OFFF3F3 Disable Selections (read -
PnB22 3 hex
only)
92 O07FO1F Output Bit Enable/Disable B
PnB24 0 hex Selections (read only)
93 FFOFFEF Input Bit Enable/Disable B
PnB26 E hex Selections (read only)

*1. The enable timing depends on the digit that is changed. Refer to the following section for details.

Iz 13.1 List of Servo Parameters on page 13-2

*2. The parameter setting is enabled after SENS_ON command execution is completed.
*3. Change the setting when the reference is stopped (i.e., while DEN is set to 1). If you change the setting during

operation, the reference output will be affected.
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14.1 Interpreting Panel Displays

14.1.1 Interpreting Status Displays

m Interpreting Panel Displays

You can check the Servo Drive status on the panel display of the SERVOPACK.
Also, if an alarm or warning occurs, the alarm or warning number will be displayed.

1411 Interpreting Status Displays

The status is displayed as described below.

Display Meaning Display Meaning

/TGON (Rotation Detection) Signal Display
Lit if the Servomotor speed is higher than the .
setting of Pn502 or Pn581 and not lit if the Reference Input Display
speed is lower than the setting. (The default set- A Lit while a reference is being input.

ting is 20 min™" or 20 mm/s.)

Base Block Display
— Lit during the base block state (servo OFF). Not
lit while the servo is ON. [

Control Power Supply ON Display
Lit while the control power is being supplied.

1412 Alarm and Warning Displays

If there is an alarm or warning, the display will change in the following order.
Example: Alarm A.EGO
[Status Display—» Not lit. —» [,—» Notlit.—»= F —» Notlt—= [§ — = Notlit.—» [J —=Not Iit.}

1413 Hard Wire Base Block Active Display

If a hard wire base block (HWBB) is active, the display will change in the following order.
[Starus Display—» Not lit. —» H —= Not lit.— = f5 —»= Not lit.—» |5,—= Not it~

1414 Overtravel Display

If overtravel has occurred, the display will change in the following order.

® Forward Overtravel (P-OT) @ Reverse Overtravel (N-OT) ® Forward and Reverse Overtravel

CStatus Display—» P ) (Status Display—— ) (Status Display— P —+ 1 ~

1415 Forced Stop Display

During a forced stop, the following display will appear.
Status

: - Notlit.—= F — = Notlit—= § — = Notiit.—= [ —=Notit.—» P —=Not .
( Display W
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14.2 Corresponding SERVOPACK and SigmaWin+ Function Names

14.2.1 Corresponding SERVOPACK Utility Function Names

Corresponding SERVOPACK and SigmaWin+ Function Names

This section gives the names and numbers of the utility functions and monitor display functions
used by the SERVOPACKSs and the names used by the SigmaWin+.

14.2.1

Corresponding SERVOPACK Utility Function Names

SigmaWin+ SERVOPACK
Mgztioiar Function Name Fn No. Function Name
Origin Search FnOO3 | Origin Search
Reset Absolute Encoder FnO08 | Reset Absolute Encoder
) ) FnOOC | Adjust Analog Monitor Output Offset
Adjust the Analog Monitor Output : - -
FnOOD | Adjust Analog Monitor Output Gain
Adjust the Motor Current Detec- FnOOE | Autotune Mc?tor Current Detection Sig.nal Qﬁset
tion Signal Offsets FnOOF Manually Adjust Motor Current Detection Signal
Offset
Multiturn Limit Setting Fno13 g/lgurggtrjr:gnﬁmlgfnettlng after Multiturn Limit Dis-
Setup Reset Option Module Configura- Fn014 | Reset Option Module Configuration Error
tion Error
Initialize Vibration Detection Level | FNO1B | Initialize Vibration Detection Level
Siit Absolute Linear Encoder Ori- | g0 | set Absolute Linear Encoder Origin
Reset Motor Type Alarm Fn021 | Reset Motor Type Alarm
Software Reset Fn030 | Software Reset
Polarity Detection FnO80 | Polarity Detection
Tuning-less Level Setting Fn200 | Tuning-less Level Setting
Easy FFT Fn206 | Easy FFT
Initialize Servo FnNOO5 | Initializing Parameters
Parameters | Write Prohibition Setting FnO10 | Write Prohibition Setting
Setup Wizard - -
Qﬁé(;tunlng without Host Refer- Fn201 | Advanced Autotuning without Reference
Autotuning with Host Reference Fn202 | Advanced Autotuning with Reference
Tuning Custom Tuning Fn203 | One-Parameter Tuning
Adjust Anti-resonance Control Fn204 | Adjust Anti-resonance Control
Vibration Suppression Fn205 | Vibration Suppression
Moment of Inertia Estimation - -
FnO11 | Display Servomotor Model
Fn012 | Display Software Version
Monitoring | Product Information FnO1E | Display SERVOPACK and Servomotor IDs
FnO1F Display Servomotor ID from Feedback Option
Module
Test Opera- | Jog Fn002 | Jog
tion Jog Program Fno04 | Jog Program
Alarms Display Alarm History FnOOO | Display Alarm History
Clear Alarm History Fn006 | Clear Alarm History
Solutions Mechanical Analysis - -

Appendices
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14.2 Corresponding SERVOPACK and SigmaWin+ Function Names

14.2.2 Corresponding SERVOPACK Monitor Display Function Names

1422 Corresponding SERVOPACK Monitor Display Function

Names
SigmaWin+ SERVOPACK
Menu Bar . ;
Button Name [Unit] Un No. Name [Unit]
Motor Speed [min™] Un000 | Motor Speed [min']
Speed Reference [min"] Un001 | Speed Reference [min']
Torque Reference [%]
O,
Torque Reference [%] Un002 (percentage of rated torque)
« Rotary Servomotors:
Rotational Angle 1 [encoder » Rotary Servomotors:
pulses] Rotational Angle 1 [encoder pulses]
(number of encoder pulses from (number of encoder pulses from origin within
origin within one encoder rotation) Un003 one encoder rotation displayed in decimal)
* Linear Servomotors: * Linear Servomotors:
Electrical Angle 1 [linear encoder Electrical Angle 1 [linear encoder pulses]
pulses] (linear encoder pulses from the polarity origin
(linear encoder pulses from the displayed in decimal)
polarity origin)
* Rotary Servomotors:
Rotational Angle 2 [deg] » Rotary Servomotors:
(electrical angle from origin within Rotational Angle 2 [deg]
one encoder rotation) (electrical angle from polarity origin)
. . Un004 ; .
« Linear Servomotors: * Linear Servomotors:
Motion Electrical Angle 2 [deg] Electrical Angle 2 [deg]
Monitor (electrical angle from polarity ori- (electrical angle from polarity origin)
gin)
4 Input Reference Pulse Speed [min™]
Input Reference Pulse Speed [min™'] | Un007 (displayed only during position control)
- . . Position Error Amount [reference units]
Position Deviation [reference units] Un008 (displayed only during position control)
Accumulated Load Ratio [%]
Accumulated Load Ratio [%] Un009 | (percentage of rated torque: effective torque in
cycles of 10 seconds)
Regenerative Load Ratio [%]
. o (percentage of processable regenerative
Regenerative Load Ratio [%] Un00A power: regenerative power consumption in
cycles of 10 seconds)
, . ) Power Consumed by DB Resistance [%]
SDJrr%aq;cl)Cn EE;E"]ke Resistor Power Con UnOOB | (percentage of processable power at DB acti-
P ° vation: displayed in cycles of 10 seconds)
Input Reference Pulse Counter [ref- .
erence units] Un0OC | Input Reference Pulse Counter [reference units]
Feedback Pulse Counter [encoder UnOOD | Feedback Pulse Counter [encoder pulses]

pulses]

Continued on next page.



14.2 Corresponding SERVOPACK and SigmaWin+ Function Names

14.2.2 Corresponding SERVOPACK Monitor Display Function Names

Continued from previous page.

SigmaWin+ SERVOPACK
Menu Bar . .
Button Name [Unit] Un No. Name [Unit]
Fully-closed Loop Feedback Pulse
i} Fully-closed Loop Feedback Pulse Counter
t(iJ(;)#]nter [external encoder resolu UnOOE [external encoder resolution]
Upper Limit Setting of Motor Maxi- Upper Limit Setting of Motor Maximum Speed/
mum Speed/Upper Limit Setting of | Un010*! | Upper Limit Setting of Encoder Output Resolu-
Encoder Output Resolution tion
Total Operation Time [100 ms] Un012 | Total Operation Time [100 ms]
Egﬁ?}back Pulse Counter [reference Un013 | Feedback Pulse Counter [reference units]
Current Backlash Compensation Un030 Current Backlash Compensation Value [0.1 ref-
Value [0.1 reference units] erence units]
Motion Backlash Compensation Value Set- Uno31 Backlash Compensation Value Setting Limit
Monitor ting Limit [0.1 reference units] [0.1 reference units]
Power Consumption [W] Un032 | Power Consumption [W]
Consumed Power [0.001 Wh] Un033 | Consumed Power [0.001 Wh]
[(\J/\L/Jrr]?ulatlve Power Consumption Un034 | Cumulative Power Consumption [Wh]
Absolute Encoder Multiturn Data Un040 | Absolute Encoder Multiturn Data
Position within One Rotation of Uno41 Position within One Rotation of Absolute
Absolute Encoder [encoder pulses] Encoder [encoder pulses]
Lower Bits of Absolute Encoder Un042 Lower Bits of Absolute Encoder Position
Position [encoder pulses] [encoder pulses]
Upper Bits of Absolute Encoder Upper Bits of Absolute Encoder Position
o Un043
Position [encoder pulses] [encoder pulses]
Polarity Sensor Signal Monitor Un011 Polarity Sensor Signal Monitor
Statgs Active Gain Monitor Uno14 Effeptlve Gain Monitor (gain settings 1 =1, gain
Monitor settings 2 = 2)
Safety I/O Signal Monitor Un015 | Safety I/0 Signal Monitor
Input Sig-
nal Moni- | Input Signal Monitor Un005 | Input Signal Monitor
tor
Output
Signal Output Signal Monitor Un006 | Output Signal Monitor
Monitor
Installation Environment Monitor — Un025 SERVOPACK Installation Environment Monitor
SERVOPACK [%]
Installation Environment Monitor — ., | Servomotor Installation Environment Monitor
- Un026 o
Servomotor [%]
Service Servu;e Life Prediction Monitor — Un027 | Built-in Fan Remaining Life Ratio [%)]
: .| Built-in Fan
Life Moni- - - — .
tor Serwog Life Prediction Monitor — Un028 | Capacitor Remaining Life Ratio [%)]
Capacitor
Service Life Prediction Monitor — Un029 Surge Prevention Circuit Remaining Life Ratio
Surge Prevention Circuit [%]
Service Life Prediction Monitor — . - - . .
Dynamic Brake Gircuit Un02A | Dynamic Brake Circuit Remaining Life Ratio [%]
Linear Encoder Pitch (Scale pitch = Un084 x
Product Un084 | . sunoss
. [em])
Informa- Motor — Resolution - - -
tion Un085 Linear Encoder Pitch Exponent (Scale pitch =
Un084 x 109985 [pm])
- Un020 | Rated Motor Speed [min™']
- Un021 | Maximum Motor Speed [min™]

Appendices
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14.2 Corresponding SERVOPACK and SigmaWin+ Function Names

14.2.2 Corresponding SERVOPACK Monitor Display Function Names

*1. You can use Un010 to monitor the upper limit setting for the maximum motor speed or the upper limit setting for
the encoder output resolution.
You can monitor the upper limit of the encoder output resolution setting (Pn281) for the current maximum motor
speed setting (Pn385), or you can monitor the upper limit of the maximum motor speed setting for the current
encoder output resolution setting.

Select which signal to monitor with Pn080 = n.XOOO (Calculation Method for Maximum Speed or Divided Out-
put Pulses).

- If Pn080 = n.0O0O0O, the encoder output resolution (Pn281) that can be set is displayed.
« If Pn080 = n.1000, the maximum motor speed (Pn385) that can be set is displayed in mm/s.

*2. This applies to the following motors. The display will show 0 for all other models.
SGM7J, SGM7A, SGM7P, SGM7G, and SGMCV
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