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About this Manual

This manual provides information required to select Z-S-Series AC Servo Drives (DC power supply
input and pulse train references), 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 Z-S-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
; Basic Information Provides information required to select Servo Drives, such as information
on Servomotors and SERVOPACKS.
Provides information required to select SERVOPACKS, Servomotors,
2 Selection cables, and peripheral devices, such as specifications, dimensional draw-
ings, and connection examples.
3 Installation Prov!des mformahon on installing SERVOPACKs and Servomotors in the
required locations.
L . Provides information on wiring and connecting Servo Drive to power sup-
4 Wiring and Connections plies and peripheral devices.
5 Setu Describes the functions that must be set before you start operation. It also
P describes the setting methods.
6 Trial Operation Provides information on the flow and procedures for trial operation and

convenient functions to use during trial operation.

7 Operation and Functions Provides detailed information on positioning, homing, and ZONE outputs.
. Provides information on the flow of tuning, details on tuning functions, and
8 Tuning :
related operating procedures.
o Provides information on monitoring SERVOPACK product information and
9 | Monitoring SERVOPACK status.
10 Maintenance Provides information on the meaning of, causes of, and corrections for

alarms and warnings.

Parameter List

Provides information on the parameters.




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 Number Description
@ $-S Series Provides information on X-S-Series
X-S-Series AC Servo Drives KAEP S800001 40 | AC Servo Drives, including features
Catalog and specifications.
® AC Servo Drive

X-S Servo Drive
(Contact Commands)
Product Manual

X-S-Series

Product Manual

DC Power Supply Input and Con-
tact Commands

SIEP 5800001 13

©)

X-S Servo Drive
(Pulse Train Refer-
ences)

Product Manual

AC Servo Drive

X-S-Series

Product Manual

DC Power Supply Input and Pulse
Train References

This manual
(SIEP S800001 49)

Provides detailed information on
selecting, designing, connecting,
setting, performing trial operation
for, tuning, and monitoring the X-S-
Series Servo Drives.

@
Engineering Tool
Operating Manual

AC Servo Drives Engineering Tool
SigmaWin+

Online Manual

%-S Component

SIEP S800001 06

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

®
¥-S SERVOPACK
Safety Precautions

AC SERVOPACK
¥-S-Series

Safety Precautions
DC Power Input

TOBP C710827 00

Describes installation, wire sizes,
and inspections for X-S-Series
SERVOPACKS.

®
X-S Servomotor
Safety Precautions

AC Servo Drive
Rotary Servomotor
Safety Precautions

TOBP C230260 00

Describes Servomotor installation,
handling precautions, and inspec-
tions.
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Using This Manual

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

Term Meaning
Servomotor A X-S-Series Rotary Servomotor.
SERVOPACK A X-S-Series SERVOPACK.
Servo Drive The combination of a Servomotor and SERVOPACK.

Servo System

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

SERVO ON Supplying power to the motor.
SERVO OFF Not supplying power to the motor.
SigmaWin-+ The Engineering Tool for setting up and tuning Servo Drives or a computer in which the

Engineering Tool is installed.




€ 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
BUSY is written as /BUSY.

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

Speed Loop Gain

Pn100 . ) . . e
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 This is the parameter
This is the setting range that you can set for before shipment. parameter WI||I classification.
for the parameter. the parameter. become effective.

- Parameters for Selecting Functions

Parameter Meaning When Enabled Classification
—— Do not perf ibrati i
(default setting) 0 not perform vibration suppression.
Pn140 . , o Immediatel Tunin
n.OO10 Perform vibration suppression for a specific frequency. v 9
n.00020 Reserved setting (Do not use.)
N N
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.

Notation Example

Notation Examples for Pn008

Digit Notation Numeric Value Notation
n.0 00O Notation Meaning Notation Meaning
—|__> Pn008 = | Indicates the first digit from Pn008 = | Indicates that the first digit from
n.O0O0OX | the right in PnOO8. n.O0O0O1 | the right in Pn008 is set to 1.
Pn008 = | Indicates the second digit Pn008 = | Indicates that the second digit from
n.O00OXO | from the right in Pn0OO8. n.0O10 | the right in Pn008 s set to 1.
Pn008 = | Indicates the third digit from Pn008 = | Indicates that the third digit from
n.OXODO | the right in Pn00S. n.O0100 | the right in Pn008 is set to 1.
. Pn008 = |Indicates the fourth digit from || Pn008 = | Indicates that the fourth digit from
© n.XOOO | the right in Pn00S. n.1000 | the right in Pn008 is set to 1.

Vii



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

€ Trademarks

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.

@ 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.
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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 cables or connectors while power is being supplied to the SERVOPACK.
There is a risk of electric shock, operational failure of the product, or burning.

/\ WARNING

® Always use the correct power supply specifications for the product.
There is a risk of burning, electric shock, or fire.

® Connect the ground terminal on the SERVOPACK to a ground pole with a resistance of 100 Q or
less.
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

® SERVOPACKSs and Servomotors may be very hot while power is ON or soon after the power is
turned OFF. Implement safety measures, such as installing covers, so that hands and parts
such as cables do not come into contact 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.

® 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.

® 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.

® 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 or electric shock.




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 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 the product in any of the above locations, the product may fail or be damaged.

B Transportation Precautions

/\ CAUTION

® When you touch the SERVOPACK, hold the edges of the SERVOPACK board, and never touch
the surfaces of the components or the surface of the solder.
There is a risk of injury or malfunction.

® When you move the product after removing it from the package, take adequate measures
against static electricity.
There is a risk of electric shock or failure.

® 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.

NOTICE

® Discharge any static electricity from your body before you touch a SERVOPACK.
There is a risk of equipment damage.

® 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.




B |nstallation Precautions

/\ CAUTION

® When working on the SERVOPACK, hold the edges of the SERVOPACK board, and never touch
the surfaces of the components or the surface of the solder.
There is a risk of injury or malfunction.

® During installation, take countermeasures against static electricity, such as using an anti-static
wrist band.
There is a risk of electric shock or failure.

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

® Install SERVOPACKSs and Servomotors 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 allow any foreign matter to adhere to the surface of the SERVOPACK or to enter the Ser-
vomotor.
There is a risk of failure or fire.

NOTICE

® Discharge any static electricity from your body before you touch a SERVOPACK.
There is a risk of equipment damage.

® Do not install 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 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.

B Wiring Precautions

A DANGER

® Do not change any wiring while power is being supplied.
There is a risk of electric shock or injury.
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/\ 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 input circuits or output circuits may cause
short-circuit failures. Short-circuit failures can result in equipment damage or personal injury.

® Connect the power supply input (+24 V and 0 V) to the CN3 connector (power supply input con-

nector) on the SERVOPACK.
There is a risk of failure or fire.

/N\ CAUTION

® Even after you shut OFF the power supply, voltage may still remain in the SERVOPACK. Do not
touch the SERVOPACK until the power indicator goes OFF.
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 voltage application may cause the SERVOPACK to fail, damage the
equipment, or result in personal injury.

® Check the wiring to be sure it has been performed correctly.
There is a risk of failure or malfunction.

® Use the tools recommended by the connector manufacturer if you make any cables yourself.
Insufficient crimping may cause wires and connectors to generate heat due to faulty contact, possi-
bly resulting in fire.

® Turn ON the power supply to the SERVOPACK only after all wiring has been completed.

® 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.

® Insert cable connectors firmly until the lock mechanisms lock into place.
There is a risk of cable disconnection during operation.

® Do not bundle Power Supply Input Cables or Servomotor Power Cables together with 1/0 Signal
Cables or Encoder Cables or run them through the same duct. If you do not place the above
cables 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 entering on the I/O
Signal Cables or Encoder Cables.
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B Operation Precautions

/\ WARNING

® Before starting operation with a machine connected, change the settings of the 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.

® When an alarm occurs, the motor will coast to a stop. The coasting distance will change with
the moment of inertia of the load and the motor speed. Check the coasting distance during trial
operation and implement suitable safety measures 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 E-STP signal is 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.

® Always change to the SERVO OFF state before you turn OFF the power supply. If you turn OFF
the power supply without changing to the SERVO OFF state during operation, the Servomotor
will coast to a stop.

NOTICE

® \When you adjust the gain during system commissioning, use the SigmaWin+ Engineering Tool 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 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.

® After you complete trial operation of the machine and facilities, use the SigmaWin+ to back up
the settings of the SERVOPACK parameters and tables. You can use them to reset the parame-
ters and tables after SERVOPACK replacement.
If you do not copy backed up parameter settings and table data, normal operation may not be pos-
sible 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.

/\ WARNING

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




/\ CAUTION

® Even after you shut OFF the power supply, voltage may still remain in the SERVOPACK. Do not
touch the SERVOPACK until the power indicator goes OFF.
There is a risk of electric shock.

® Before you replace a SERVOPACK, back up the SERVOPACK parameter settings and table
data. Copy the backed up parameter settings and table data to the new SERVOPACK and con-
firm that they were copied correctly.
If you do not copy backed up parameter settings and table data or if the copy operation is not com-
pleted normally, normal operation may not be possible, possibly resulting in machine or equipment
damage.

NOTICE

® Discharge any static electricity from your body before you touch a SERVOPACK.
There is a risk of equipment damage.

B Troubleshooting Precautions

/\ 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 system is in the SERVO OFF state and ensure
safety before you reset an alarm.
There is a risk of injury or machine damage.

® Always install a magnetic contactor or other shutoff device on the input side of the isolated 24-
VDC power supply so that the power supply can be shut OFF.
If a magnetic contactor or other shutoff device is not connected when the SERVOPACK fails, a
large current may flow, possibly resulting in fire.

® If an alarm occurs, shut OFF the power supply.
If a magnetic contactor or other shutoff device is not connected when the SERVOPACK fails, a
large current may flow, possibly resulting in fire.

® 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.

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.

B 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.

® 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 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.

» Qutdoor 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, med-
ical equipment, amusement machines, and installations subject to separate 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.
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» 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 EU Directives

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.

C€

Product Model EU Directives Harmonized Standards
EN 55011 group 1, class A
EMC Directive EN 61000-6-2
2014/30/EC EN 61000-6-4
EN 61800-3 (Category C2, Second
SERVOPACKSs SGPSS-3R1C Environment)
Low Voltage Directive
2014/35/EC EN 61800-5-1
RoHS Directive
2011/65/EU EN 50581
EN 55011 group 1, class A
EMC Directive EN 61000-6-2
2004/108/EC EN 61000-6-4
EN 61800-3 (Category C2, Second
Rotary SGMSL Environment)
Servomotors Low Voltage Directive | EN 60034-1
2006/95/EC EN 60034-5
RoHS Directive
2011/65/EU EN 50581

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

This chapter provides information required to select Servo
Drives, such as information on Servomotors and SERVO-
PACKs.

(BN Thez-SSeries................eiii12
EEN interpreting the Nameplate .............1-3
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1.1 The X-S Series

m The X-S Series

The Z-S Series is designed to convert pneumatic equipment in industrial machines to motorized opera-
tion. Functions and performances have been reduced from those of a general-purpose AC Servo Drive to
only those necessary to replace pneumatic equipment to take advantage of the control performance of
an AC Servo Drive while achieving an amazingly low price. Energy usage is greatly reduced in comparison
with pneumatic equipment or stepping motors to cut equipment running costs.

Main Features

@ Increased Energy Efficiency

AC Servo Drive technology has been put to work to greatly reduce energy usage in comparison
with pneumatic equipment or stepping motors.

€ Superior Control Functions

By using the X-S Series in equipment, you can use the superior functions of an AC Servo Drive
to increase productivity.

B Pressing Operation and Hold-in-Place Operation

Even fragile workpieces can be held or workpieces can be held securely. The workpiece can be
pressed or held in place at any force (torque), which reduces workpiece omissions and dam-
age, and increases work quality.

B Multi-point Positioning

You can position to different target positions. You can set the target positions required for the
workpieces to eliminate the need for machine changeover operations to match workpiece size.
This allows you to easily handle different types of workpieces.

B Zone Outputs
Workpieces are detected in realtime when they reach a specified zone and a digital signal is output.

With pneumatic equipment, there is no way to tell when the workpiece has reached the target
zone. Waiting time becomes necessary to allow for operating time differences that result from
changes in load mass and friction to ensure that the workpiece reaches the target zone.

With the Z-S Series, you can use a zone output to start the next operation without waiting,
thereby reducing unnecessary waiting time and increasing production throughput.

B Acceleration/Deceleration Control

Acceleration at startup and deceleration when stopping can be controlled to the required values. With
traditional pneumatic equipment, rapid changes in speed when starting and stopping can have adverse
effects on workpieces, which can fly out of control. By controlling acceleration and deceleration when
starting and stopping, the shock when starting and stopping is reduced to prevent such problems.

€ Simple Operation

You can use Yaskawa’s SigmaWin+ Engineering Tool (free of charge) from trial operation to
servo tuning and programming to easily complete setup.

€ Compact and Lightweight

B Servomotors
Models are available with 25 mm x 25 mm or 40 mm x 40 mm flanges to help you downsize equipment.

m SERVOPACK

The PCB format (123 mm x 80 mm (HxW)) helps you downsize equipment and provides a high
degree of installation freedom.



1.2 Interpreting the Nameplate

1.2.1 Servomotor Nameplate

Interpreting the Nameplate

The following basic information is provided on the nameplate.

121  Servomotor Nameplate

(AC SERVO MOTOR SGMSL Series )
Servomotor model = S G M S |_ - A 3 C K A 2 1 Ph 3 =—— Number of phases
Power supply voltagﬁar?;%ddoquﬁgtn,t . 24 V 30 W 2 . 9 A

Rated motor speed | 3000 / 6000 min-!

/maximum motor speed

Serial nuUMber—s S/N ok ok ok ok ok ok ok k ok ok kkk %k

O/N XKk kkkkkkkkkkkkkxkk k%

L ¥ YASKAWA  MADE IN  JAPAN*

Order number—

J

122 SERVOPACK Nameplate

SERVOPACK model
|

l

SERVOPACK SGPSS-3R1CP1A
Order number—|  O/N % # % % % % % % % % % &

Serial number—=| S/N % % %% % % % % % % % % % % % D
IN:  DC 24V 3. 3A

OUT: 3PH 0-24Vdc

3. 1Aac 0-300Hz 0. 05kW
YASKAWA ELECTRIC CORPORATION MADE IN JAPAN

Basic Information
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1.3 Part Names

1.3.1 Servomotor Part Names

Part Names

131 Servomotor Part Names

Encoder Encoder
Cable Cable

Servomotor
Power Cable

Motor shaft Motor shaft

132 SERVOPACK Part Names

No. Name Description Reference
@ Power Supply Input Connec- This connector is for the power supply input. page 4-8
tor (CNG)

@ E)errz/glr\lngtor Power Connec- This is the connector for the Servomotor Power Cable. page 4-12

® | 1/0O Signal Connector (CN1) | This is the connector for the 1/0 signals. page 4-14
This is the connector for the computer. Connect it to a

® | Gomputer Connector (CN5) computer to use the SigmaWin+ Engineering Tool. page 4-19

® | Encoder Connector (CN2) This is the connector for the encoder mounted on the Ser- page 4-13
vomotor.

. The mounting holes are mounted on studs to secure the
© | Mounting Holes SERVOPACK to the machine. page 3-10

1-4



1.3 Part Names

1.3.3 Status Indicators

133 Status Indicators

The SERVOPACK provides a power supply indicator and operating status indicators.

00
Power supply indicator — PWR 5= DDD B:.
| - =z 00 ()7
Operating status |nd|cators
5 [j =

You can use the status of the indicators to check the operating status of the SERVOPACK.

RUN == DDD
Bt

i . =0’
% E%E ”EIE.'@DDDDOD

C1,CJoo o

., Je 0
B

Ej ED C o = Efjo
0000000

DD@? 0 DDDDDDDDDD

% I IE 1o

el Color Description Status Operating Status
Name
Not lit. The power s ly is OFF.
PWR Orange Power supply . I power supply l
status Lit. The power supply is ON.
Not lit. Normal status
ALM* Red tServo error sta- | Flashing An alarm or warning occurred.
us Lit A system error (A.bO0O) occurred or the initial-
' ization is in progress.
Servo Operating Not lit. SERVO OFF
RUN Green
status Lit. SERVO ON

* Refer to the following section for information on alarm and warning numbers and ALM indicator flashing patterns.
I Chapter 10 Maintenance

Basic Information
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1.4 Model Designations

1.4.1 Interpreting Servomotor Model Numbers

m Model Designations

1-6

141 Interpreting Servomotor Model Numbers

SGMSL - A3 C K A 2 1
CLT
~O-oeries digits digit A digit digit digit

Servomotors

ESEeReelIS Rated Output GaNellel) Encoder Specification (SuRellelly Shaft End

Code Specification Code Specification Code Specification
A3 | 30W K 10-bit magnetic incremental encoder 2 Straight
A5 | 50W A Straight with flat seats

Qiglellelly Design Revision Order
CleRellsl9 Power Supply Voltage A ukelely Options

Code Specification Code Specification

C 24 VDC 1 Without options

142 Interpreting SERVOPACK Model Numbers

5-S-Series Tst+2ncrd @ sihih @
SERVOPACKs o J

N Maximum Applicable
1st+2nd+3rd digits Motor Capacity QRS IRelleis) Interface

Code Specification Code Specification
3R1 | 50 W H1 | Contact commands, rotary

= P1 | Pulse train references, rotary
4th digit Voltage

Crecle Specification aKelellY Design Revision Order
C 24 VDC A

143 Combinations of SERVOPACKs and Servomotors

X-S-Series Servomotor 2-S-Series SERVOPACK
Model Capacity Model
SGMSL-A3CcOO0O0 30 W
SGPSS-3R1CO0O0O
SGMSL-A5CO0O0O0O 50 W




Selection

This chapter provides information required to select
SERVOPACKS, Servomotors, cables, and peripheral
devices, such as specifications, dimensional drawings, and
connection examples.
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2.1 System Configuration Example

System Configuration Example

This section provides a basic configuration example for a servo system.

Computer |
(for SigmaWin+ r LI

Engineering Tool)
I/O Signal

Power supply
Single-phase,
100 VAC or 200 VAC

R T

Molded-case circuit (]
breaker

Protects the power line.
Shuts OFF the circuit
when an overcurrent is
detected.

Noise Filter
Eliminates external noise
from the power line.

Magnetic Contactor
Changes between the 3|
SERVO ON and

SERVO OFF states.
Install a Surge Absorber.

Insulated AC/DC
converter for power
supply

¥
o) ..,_I

Servomotor

Note: After you install the SigmaWin+ on a computer, you must then install the £-S Component. Contact your
Yaskawa representative for information on the SigmadunmaSize+ and £-S Component.

Selection
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2.2 Ratings and Specifications

2.2.1 Servomotor Specifications

Ratings and Specifications

221 Servomotor Specifications

Voltage 24 VDC
Model SGMSL- A3C or A5C
Time Rating Continuous
Thermal Class B
Insulation Resistance 500 VDC, 10 MQ min.
Withstand Voltage 550 VAC for 1 minute
Excitation Permanent magnet
Installation Method Flange-mounted
Drive Method Direct drive

Counterclockwise (CCW) for forward reference when viewed

Rotation Direction from the load side

Vibration Class"! V30
Surrounding Air o o
Temperature 0°C to 40°C
Surrounding Air . - . .
Humidity 20% to 80% relative humidity (with no condensation)

» Must be indoors and free of corrosive and explosive gases.
» Must be well-ventilated and free of dust and moisture.

Environ- | Installation Site » Must facilitate inspection and cleaning.
mental » Must have an altitude of 1,000 m or less.
Condi- » Must be free of strong magnetic fields.
tions

Store the Servomotor in the following environment if you store
it with the power cable disconnected.

Storage temperature: -20°C to 60°C (with no freezing)
Storage humidity: 20% to 80% relative humidity (with no con-
densation)

Storage
Environment

Allowable External
Magnetic Field

Shock Impact Accelera-

10 mT max. (near encoder cover)

2
Resis- tion Rate at Flange 245 m/s
tance™ | Number of Impacts | 2 times
Vibra-

tion Vibration Accelera- 5
Resis- tion Rate at Flange 24.5m/s
tance™

*1. A vibration class of V30 indicates a vibration amplitude of 30 um maximum on the Servomotor without a load at
the rated motor speed.

*2. The shock resistance for shock in the vertical direction when the Servomotor is mounted with the shaft in a hor-
izontal position is given in the above table.

4 Vertical

Shock Applied to the Servomotor

*3. The vertical, side-to-side, and front-to-back vibration resistance for vibration in three directions when the Servo-
motor is mounted with the shaft in a horizontal position is given in the above table.
The strength of the vibration that the Servomotor can withstand depends on the application. Always check the
vibration acceleration rate that is applied to the Servomotor with the actual equipment.

Vertical

Front to back Horizontal Direction

Side to side Vibration Applied to the Servomotor



2.2 Ratings and Specifications

2.2.2 Servomotor Ratings

2.2.2

Servomotor Ratings

Voltage 24 VDC
Model SGMSL- A3C A5C
Rated Output™! W 30 50
Rated Torque™" ™2 N-m 0.0955 0.159
Instantaneous Maximum Torque™! N-m 0.286 0.477
Rated Current™! Arms 2.9 3.1
Instantaneous Maximum Current”! Arms 8.6 9.2
Rated Motor Speed™! min™’ 3000
Maximum Motor Speed”! min"’ 6000 3000
Torque Constant N-m/Arms 0.0358 0.0579
Motor Moment of Inertia x10™ kg'm? 0.00629 0.0414
Rated Power Rate™! KW/s 14.5 6.11
Rated Angular Acceleration Rate”! rad/s? 152000 38400
Heat Sink Size (Aluminum) mm 250 x 250 x 6 200 x 200 x 6
Protective Structure™ Totally enclosed, self-cooled, IP40
Allowable Load Moment of Inertia (Motor Moment of Inertia Ratio) 30 times
LF mm 16 20
/E!Z‘(;V:fj'e Shaft Allowable Radial Load | N 44 78
Allowable Thrust Load | N 14.5 54

*1. These values are for operation in combination with a SERVOPACK when the temperature of the armature wind-
ing is 100°C. The values for other items are at 20°C. These are typical values.

*2. The rated torques are the continuous allowable torque values at 40°C with an aluminum heat sink of the dimen-
sions given in the table.

*3, This does not apply to the connectors or shaft opening. Protective structure specifications apply only when the
special cable is used.

*4. The allowable shaft loads are illustrated in the following figure. Design the mechanical system so that the thrust
and radial loads applied to the Servomotor shaft end during operation do not exceed the values given in the
table.

LF

.

1Allowable Radial Load
[ R — ———————
Allowable Thrust Load

223

Torque-Motor Speed Characteristics

A : Continuous duty zone
* Intermittent duty zone

SGMSL-A3C SGMSL-A5C
7000 3500 T
T 6000 T 8000 N
€ 5000 [— £ 2500
§ 4000 [— T 2000
2 3000 & 1500
@ @ A B\\
5 2000 [~ A —B N 5 1000 N
$ 1000 i | 2 50 :’: |
0 0
0 01 02 03 04 0 0410203 04 05 06
Torque (N-m) Torque (N-m)

Note: 1. These values are for operation in combination with a SERVOPACK when the temperature of the armature
winding is 100°C. These are typical values.

2. The characteristics in the intermittent duty zone depend on the power supply voltage.

3. If the effective torque is within the allowable range for the rated torque, the Servomotor can be used within
the intermittent duty zone.

4. The Servomotor Power Supply Cable may cause a voltage drop, which may reduce the intermittent duty
zone of the torque-motor speed characteristics.

Selection
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2.2 Ratings and Specifications

2.2.4 Servomotor Overload Protection Characteristics

2.24

Servomotor Overload Protection Characteristics

The overload detection level is set for hot start conditions with a Servomotor ambient tempera-
ture of 40°C.

10000
1000
— 1]
@ 1
© \
g \ SGMSL-ASC
= 100
£
3 AN
© K
]
10
SGMSL-A3C -
]
0 50 100 150 200 250 300

Torque reference (percent of rated torque) (%)

Note: The above overload protection characteristics do not mean that you can perform continuous duty operation
with an output of 100% or higher.
Use the Servomotor so that the effective torque remains within the continuous duty zone given in 2.2.3
Torque-Motor Speed Characteristics on page 2-5

225

Servomotor Heat Dissipation Conditions

The Servomotor ratings are the continuous allowable values at an ambient temperature of 40°C
when a heat sink is installed on the Servomotor. If the Servomotor is mounted on a small device
component, the Servomotor temperature may rise considerably because the surface for heat

dissipation becomes smaller. Refer to the following graphs for the relation between the heat
sink size and derating rate.

Note: The derating rates are applicable only when the average motor speed is less than or equal to the rated motor

speed. If the average motor speed exceeds the rated motor speed, consult with your Yaskawa representa-
tive.

2 The actual temperature rise depends on how the heat sink (i.e., the Servomotor mounting sec-
@ tion) is attached to the installation surface, what material is used for the Servomotor mounting

section, and the motor speed. Always check the Servomotor temperature with the actual equip-
Important  ment.

SGMSL-A3C SGMSL-A5C
120 120
100 100 =
3 80
% 80 %
2 60 2 60
® ©
5 ©
0 4 8 a0
20
20 50 100 150 200 250 0 50 100 150 200 250
Heat sink size (mm) Heat sink size (mm)



2.2 Ratings and Specifications

2.2.6 SERVOPACK Ratings

2.2.6

SERVOPACK Ratings

This section gives the ratings and specifications of SERVOPACKS.

Iltem Rating

Maximum Applicable Motor Capacity 50 W
Continuous Output Current 3.1 Arms
Instantaneous Maximum Output Current 9.2 Arms

Input Voltage 24 VDC £15%
Power Supply

Input Current * 3.3A
Power Supply Capacity”! 215 W
Power Loss™ 10.9 W
Overvoltage Category |

*1. This is the value for the maximum instantaneous load.

*2. This is the net value at the rated load.

2.2.7

SERVOPACK Specifications

Item

Specification

Drive Method

PWM control, sine wave current drive

Feedback Magnetic encoder: 10-bit (incremental encoder)
Surrounding Air Temperature 0°C to 40°C
Storage Temperature -20°C to 85°C
Surrounding Air Humidity 90% relative humidity max. (with no freezing or condensation)
Storage Humidity 90% relative humidity max. (with no freezing or condensation)
Vibration Resistance 4.9 m/s?
Operating Shock Resistance 19.6 m/s?
Conditions -
Protection Class None
Pollution Degree 2
Altitude 1,000 m max.
Do not use the SERVOPACK in the following locations: Locations
Others subject to static electricity noise, strong electromagnetic/mag-
netic fields, or radioactivity
Frequency Characteristics 250 Hz (J =Jpm)
Performance
Torque Control Precision* 2%

Continued on next page.

Selection
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2.2 Ratings and Specifications

2.2.7 SERVOPACK Specifications

Continued from previous page.

ltem

Specification

Sequence
Input Signals

Signals That Can
Be Allocated

Allowable voltage range: 24 VDC +10%
Number of input points: 8

Input method: Sink inputs or source inputs
Input Signals

» /MODE (Mode Switch) signal

» /STOP (Operation Stop) signal

* /HOME (Homing) signal

+ /S-ON (SERVO ON) signal

» /DEC (Homing Deceleration Switch) signal

* /ALM-RST (Alarm Reset) signal

» /P-CL (Forward External Torque Limit) signal
» /N-CL (Reverse External Torque Limit) signal
+ /CLR (Position Deviation Clear) signal

» E-STP (Emergency Stop) signal

I/0 Signals

Sequence
Output Sig-
nals

Fixed Output

Allowable voltage range: 24 VDC £10%
Number of output points: 1
Output signal: Servo Alarm (ALM)

Signals That Can
Be Allocated

Allowable voltage range: 24 VDC £10%
Number of output points: 10

Output method: Photocoupler (isolated) sink outputs are used.
Output Signals

+ /INPOSITION (Positioning Completion) signal
» /WARN (Warning) signal

+ /BK (Brake Control) signal

» /S-RDY (Servo Ready) signal

« /CLT (Torque Limit Detection) signal

» /TGON (Rotation Detection) signal

» /NEAR (Near) signal

« /POSRDY (Homing Completed) signal

» /BUSY (Busy) signal

 /S-ONS (SERVO ON Status) signal

« E-STPS (Emergency Stop Status) signal

+ /PCO (Encoder Origin) signal

« /ZONEQO to /ZONE3 (ZONE) signals

Communica-
tions

RS-232C Communications

(CN5)

Computer (for SigmaWin+ Engineering Tool)

Indicators

3 LED indicators (PWR, ALM, and RUN )

Dynamic Brake (DB)

None (coasting to a stop)

Regenerative Processing

None

Overtravel (OT) Prevention

None

Protective Functions

Overcurrent, overvoltage, overload, position deviation overflow,
overspeed, encoder error, CPU error, and parameter error

Utility Functions

Servo tuning, alarm traceback, jog operation, origin search, etc.

Control

Functions

Feedforward o o
Compensation 0% to 100%
o Positioning
(P:gf]';[:gr Completed 0 to 99,999 reference units
Width Setting
Encoder Divided None
Pulse Output
Input Pulse Sign + pulse train, CW + CCW pulse trains, or two-phase pulse
Types trains with 90° phase differential
Reference Input Pulse . )
Line driver or open collector
Pulses Forms
Maximum Input
Pulse Frequency 120 kpps
Homing 5 methods

* This is the repeatability of the output current from the SERVOPACK.



2.3 External Dimensions

External Dimensions

2.3.1 Servomotor External Dimensions

2.3.1 Servomotor External Dimensions

SGMSL-A3CKAOA1

Notation Encoder Connector Specifications
O: Square dimensions - Connector: 43025-0800

- Terminals: 43030-0005
- Manufacturer : Molex Japan LLC
Mating Connector
- Plug: 43020-0801
- Terminals: 43031-0002

Encoder Cable, 3.3 dia.
AWG30, UL20379

Servomotor Power Cable Mating Connector

AWG24, UL3266 ==

300+30

|

- Plug: 43020-0401
@) - Terminals: 43031-0001
|Lo.2]]

Shaft End Specifications
- Shaft End with a Flat Seat

10

548013 6 dia.

Servomotor Connector Specifications

- Connector: 43025-0400 ©.9) 45
- Terminals: 43030-0001

- Manufacturer: Molex Japan LLC

T (85)
69
110.08 [Al
A (26) 43 16 &
Solder 2.5 5171 0.03
potting 2lA
o3 [0]0.06 dia. |A]
e R 4
) N& —
[ 5

2xM3x7 Unit: mm
Approx. mass: 180 g

Selection
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2.3 External Dimensions

2.3.2 SERVOPACK External Dimensions

SGMSL-ASCKADOAN

Encoder Connector Specifications
- Connector: 43025-0800

- Terminals: 43030-0005

- Manufacturer : Molex Japan LLC
Mating Connector

- Plug: 43020-0801

- Terminals: 43031-0002

Encoder Cable, 3.3 dia.

Servomotor Connector Specifications
AWG30, UL20379

- Connector: 43025-0400

- Terminals: 43030-0001

+ Manufacturer: Molex Japan LLC
Mating Connector

- Plug: 43020-0401

- Terminals: 43031-0001

300+30

300+30

Servomotor Power Cable, 7 dia.

©2) AWG20, UL2517
67 25
(28) 39 55 1 ]0.08 [A] 040
1.3 20 _ S"115
10.2 117 19
. J#1 0.03
oA

o f‘@ﬂ

&
3048 021 7 dia.

7T
e
milss

4
/ m)
2 x 4.3 dia. holes

29.4 dia.

Shaft End Specifications
- Shaft End with a I_:Iat Seat

i
©
15 ©
©
I -
S
0.5 |75
Unit: mm

Approx. mass: 350 g

232 SERVOPACK External Dimensions

(1.6)

123

JUuand

00000

i}
o
0
[

DI:[:::]
I o0
Lol
[ o
I:IK::]

-

=

E:;:.‘J:D
U

0
0
0
0y

(o))
[@)]

@
o

Unit: mm
Approx. mass: 50 g



2.4 Selecting the Servomotor Capacity

2.4.1 Example of Capacity Selection for Servomotors

Selecting the Servomotor Capacity

When you select a Servomotor capacity, refer to the following selection example procedure.

24.1

Example of Capacity Selection for Servomotors

1. Machine Specifications

Linear motion section

Servomotor

% / Coupling
Ball screw
ltem Symbol Value Iltem Symbol Value
Load Speed U 15 m/min Coupling Outer Diameter | do 0.03m
Linear Motion Section Mass | m 20 kg Number of Feeding Operations | n 40 rotations/min
Ball Screw Length Ly 0.3m Feeding Distance Y/ 0.25m
Ball Screw Diameter dg 0.008 m Feeding Time tm 1.2 s max.
Ball Screw Lead Pg 0.005 m Electrical Stopping Precision +0.02 mm
Ball Screw Material Density | p 7.87 x 10° kg/m® Friction Coefficient )7 0.2
External Force on Linear Motion Section | F ON Mechanical Efficiency | n 0.9 (90%)
Coupling Mass mg 0.3 kg
2. Speed Diagram
60 60
15 °L___ Reference Speed t= n - %: 1.5(s)
S [ i
peed Load Speed ifta =td, ts = 0.1 (9),
(m/min)
e lilh Time (9 ta=tm—ts - —6&2 —12-01- 09025 jg'% =01 ()
t
tc=12-01-01x2=0.9(9)
3. Motor speed
» Load Shaft Speed v 15
- _£_ Y _ in-1
n = PB_ 0.005 = 3000 (min™)
* Motor shaft speed Direct coupling gear ratio 1/R 1/R = 1/1
Therefore, ny = n.-R = 3,000 x 1 = 3,000 (min™")
4. Load Torque
98u-m+F)-P ) ) )
T, - L B (9.8x0.2x20+0)x0.005 - 0.035 (N'm)
2nR - n 2nx1x0.9
5. Load Moment of Inertia
 Linear motion P \2 2
) B 0.005
section =-m|—= = 4 (kg-m?
Jj 1 m(zm) 20><<2nx1> 0.127 x 10 (kg'm?)
+ Ball screw - . . . . ,
Jg :3—20 g -dg'= 3 7.87 x 10° x 0.3 x (0.008)* = 0.009 x 10 (kg'm?)
» Coupling 1

Jo =g M. dg? = 15 x 0.3 x (0.03)7 = 0.338 x 10* (kg'm?)

« Load moment of inertia at motor shaft

Jy =J; 1 +Jg+Jc=0.474 x 10 (kg'm?)

Selection



2.4 Selecting the Servomotor Capacity

2.4.1 Example of Capacity Selection for Servomotors

6. Load Moving Power

oo 2np . Ty _ 2mx 3,000 x 0.035
o~ 60 - 60

=11.0(W)

7. Load Acceleration Power

2 2
2n J [ 2n 0.474 x 104
Pa:<6onM) ta:<60 X 3,000))(01:4678 (W)

8. Servomotor Provisional Selection

® Selection Conditions
» 7, < Motor Rated Torque
(Po + Pa)

< Provisionally selected Servomotor rated output < (Po + Pa)

* ny < Rated motor speed
» J; < Allowable load moment of inertia

The following Servomotor meets the selection conditions.
+ SGMSL-A3C Servomotor

@ Specifications of the Provisionally Selected Servomotor

Iltem Value
Rated Output 30 (W)
Rated Motor Speed 3,000 (min')
Rated Torque 0.0955 (N'm)
Instantaneous Maximum Torque 0.286 (N-m)
Motor Moment of Inertia 0.00629 x 10 (kg-m?)
Allowable Load Moment of Inertia 0.00629 x 10* x 30 = 0.189 x 10 (kg'm?)
Encoder Resolution 1,024 (P/rev)

9. Verification of the Provisionally Selected Servomotor

 Verification of
required accel- T, =
eration torque:

2 Upg+Jp) o 2mx 3,000 x (0.00629 +0.474) x 10°
60ta L= 60 x 0.1
= 0.186 (N-m) < Maximum instantaneous torque...Satisfactory

+0.035

» Verification of

. 21Ny s (Up g+ J)) -4
required decel- Tg - mMUMtI) T, - 27 x 3,000 x (0.00629 +0.474) x 10* | 1.
eration torque: ) 60td , , 60x0.1
= 0.116 (N-m) < Maximum instantaneous torque...Satisfactory
» Verification of
offootie toraue Tims :/ TRt eta + T 2.1C + Ts?+td :/ (0.186) x 0.1 + (0.035) x 0.9 + (0.115)% x 0.1
value: d t ! 1.5

= 0.0683 (N-m) <Rated torque...Satisfactory

It has been verified that the provisionally selected Servomotor is applicable in terms of capacity.
Position control is considered next.

10. Positioning Resolution

The electrical stopping precision dis +0.02 mm, so the position detection unit A ¢ is 0.02 mm/pulse.
The number of pulses per motor rotation must be less than the encoder resolution (pulses/rev).
The ball screw lead PB is 0.005 m, so the number of pulses per motor rotation is calculated with the
following formula.

P  5mm/rev

Number of pulses per rotation (pulses) e - 002mm - 250 (pulses/rev) < Encoder resolution (1,024 (pulses/rev))
[ .

The number of pulses per motor rotation is less than the encoder resolution (pulses/rev), so the provi-
sionally selected Servomotor can be used.

2-12



2.4 Selecting the Servomotor Capacity

2.4.1 Example of Capacity Selection for Servomotors

11. Reference Pulse Frequency

The load speed vl is 15 m/min, or 1,000 x 15/60 mm/s and the positioning resolution (travel distance
per pulse) is 0.02 mm/pulse, so the reference pulse frequency is calculated with the following for-

mula.

~1,000°L 1,000 x 15
T B0xAr  60x0.02
The reference pulse frequency is less than the maximum input pulse frequency,” so the provisionally
selected Servomotor can be used.

= 12,500 (pps)

IS

*Refer to the following section for information on the maximum input pulse frequency.
I 2.2.2 Servomotor Ratings on page 2-5

It has been verified that the provisionally selected Servomotor is applicable for position control.

Selection



2.5 Selecting Cables

2.5.1 Cable Selection Table

Selecting Cables

251 Cable Selection Table

The following table gives the model numbers of the Cables that are required to use a SERVO-

PACK.
Name Le(rlw_?th Order Number Reference
Power Supply Input 1.5m | JZSP-CSSGO03-01P5-E g6 2-14
Cables 3m | JZSP-CSSG03-03-E bag
1.6m | JZSP-CSSM00-01P5-E
Servomotor Power 3m | JZSP-CSSM00-03-E .16
Cables (relay cables) | 5m | JZSP-CSSM00-05-E page <
10 m | JZSP-CSSM00-10-E
1.6 m | JZSP-CSSP00-01P5-E
Encoder Cables 3m JZSP-CSSP00-03-E
page 2-17
(relay cables) 5m | JZSP-CSSP00-05-E
10 m | JZSP-CSSP00-10-E
1.56m | JZSP-CSSI103-01P5-E
I/O Signal Cabl 2-18
gnat Lables 3m | JZSP-CSSI103-03-E page
Computer Cable 2m | JZSP-CPS00-02-E page 2-19
252 Power Supply Input Cables
Selection Table
Order Number Length (L)
JZSP-CSSG03-01P5-E 1.56m
JZSP-CSSG03-03-E 3m
Dimensional Drawings
SERVOPACK end AC/DC power supply end
L
of [Fop = ]
Sl ;
‘«—» ‘L Wires (UL1007)
10.5 (AWG20 x 3)
Connector: VHR-3N (from J.S.T. Mfg. Co., Ltd.)
Connector: SVH-21T-P1.1 (from J.S.T. Mfg. Co., Ltd.)
Unit: mm
Wiring Specifications
Pin Signal Name Voltage Specification
P Power supply input termi- | 24 VDC £15%
2 N nals 0 VDC
3 FG Frame ground terminal - (This is the ground terminal.)

2-14



2.5 Selecting Cables

2.5.3 User-Assembled Wiring Materials for Power Supply Input Cable

253

User-Assembled Wiring Materials for Power Supply

Input Cable

Connectors and Wiring Materials

& Selection Table

Name Order Number Manufacturer Applicable Wire Sizes
rousing VHR-GN J.S.T. Mfg. Co., Ltd AWG2 2 mm?) mi

ST . Co., Ltd. . .

Contacts SVH-21T-P1.1 9 0(.5 ) min

Note: Refer to the following section for wire specifications.
5 2.6.3 SERVOPACK Power Supply and Servomotor Power Cable Wires on page 2-20

€ Dimensional Drawings

® Housing
11.82
7.92
Il /
I ,% ~T o
il Rl Ed
m Contacts
10.6 ‘
3 4 4.2

‘ ‘

J

R

Unit: mm

Selection



2.5 Selecting Cables

2.5.4 Servomotor Power Cables

254 Servomotor Power Cables

Selection Table

Order Number Length (L)
JZSP-CSSMO00-01P5-E 1.5m
JZSP-CSSMO00-03-E 3m
JZSP-CSSMO00-05-E 5m
JZSP-CSSMO00-10-E 10 m

External Dimensions
SERVOPACK end

'

1 2

Servomotor end

]

30

30

(6.6 dia.)

3

_ ]

=j— W=

Connector: 43025-0400 (from Molex Japan LLC)
43030-0001 (reeled) (from Molex Japan LLC)
43030-0007 (loose) (from Molex Japan LLC)

Contacts:

Insulating tube

Connector: 43020-0401 (from Molex Japan LLC)

Contacts: 43031-0001 (reeled) (from Molex Japan LLC) —

Wiring Specifications

L Cable (UL2464)
AWG20 x 4C

43031-0007 (loose) (from Molex Japan LLC)

SERVOPACK end Servomotor connector
Pin Wire Color Signal Pin Signal
1 Red Phase U 1 Phase U
2 White Phase V 2 Phase V
3 Black Phase W 3 Phase W
4 Yellow/green FG 4 FG

2-16

Unit: mm



2.5 Selecting Cables

2.5.5 Encoder Cable

255 Encoder Cable

Selection Table

Order Number Length (L)
JZSP-CSSP00-01P5-E 1.5m
JZSP-CSSP00-03-E 3m
JZSP-CSSP00-05-E 5m
JZSP-CSSP00-10-E 10 m

External Dimensions

SERVOPACK end Servomotor end
L
30 < 30
©
5. _ 8 ‘ N ‘ 8 5
B O —— T | | g [ =———=1) B
1 4 4 1
Insulating tube J L
Cable (UL20276)
AWG22 x 4P
Connector: 43025-0800 (from Molex Japan LLC)
Contacts:  43030-0002 (reeled) (from Molex Japan LLC)
43030-0008 (loose) (from Molex Japan LLC)
Connector: 43020-0800 (from Molex Japan LLC)
Contacts: 43031-0002 (reeled) (from Molex Japan LLC) —
43031-0008 (loose) (from Molex Japan LLC) Unit: mm

Wiring Specifications

SERVOPACK end Encoder (motor) end
Pin*! Signal - Pin*! Wire Color
1 Encoder phase A — 1 Black
5 /Encoder phase A \/ ‘ 5 White
2 Encoder phase B ; /‘/\ 2 Red
6 /Encoder phase B \/: w 6 White
3 Encoder power supply 5 VDC ‘ /\ 3 Green
7 GND v a 7 White
4 - - 4 Yellow
° e Shigd*l ° -

*1, Pin 4 is not used.

*2. If you make the encoder cable yourself, protect the shield wire with heat-shrinkable tube.

Selection
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2.5 Selecting Cables

2.5.6 1/0 Signal Cables

2.5.6

I/0 Signal Cables

Selection Table

Order Number Length (L)
JZSP-CSSI103-01P5-E 1.5m
JZSP-CSSI103-03-E 3m

Dimensional Drawing

SERVOPACK end Host controller end
L
100+19 10019
2 1 g
- ©
o = -]
‘ o
o
i -]
28 27 ‘L Connector: PUDP-28V-S (from J.S.T. Mfg. Co., Ltd.) Cable (UL2464)

Contacts: SPUD-002T-P0.5 (from J.S.T. Mfg. Co., Ltd.)

AWG28 x 32C

Unit: mm

* The connector pin layout shown in the above figure is when the connector is viewed from the direction of the

arrow.

Wiring Specifications

. . . Wire Markings
Pin Signal Default Signals Color Color Number
1 - - Orange Red ]

2 FG - Orange Black [ ]

3 PULS - Gray Red ]
4 /PULS - Gray Black [ |

5 SIGN - White Red |
6 /SIGN - White Black |

7 +24VIN - Yellow Red u
8 - - Yellow Black u
9 SH /STOP, /HOME Pink Red |
10 SI2 /S-ON Pink Black |
11 SI3 /DEC Orange Red ] ]
12 Sl4 /ALM-RST Orange Black L]
13 SI5 /P-CL, /N-CL Gray Red L]
14 SIe /CLR Gray Black L]
15 SlI7 E-STP White Red L]
16 SI8 - White Black L]
17 COM_SG - Yellow Red L]
18 SO1 /INPOSITION Yellow Black L] |
19 ALM - Pink Red L]
20 SO2 /CLT Pink Black L]
21 SO3 /PCO Orange Red L L]
22 SO4 /BUSY Orange Black L L]
23 SO5 /POSRDY Gray Red EEE
24 SO6 /S-ONS Gray Black EEE
25 SO7 E-STPS White Red aEE
26 SO8 /ZONEO White Black [ ] ]
27 S09 /ZONEA Yellow Red [ 111
28 SO10 - Yellow Black [ ] ]




2.5 Selecting Cables

2.5.7 Computer Cable

25.7 Computer Cable

Important

@ Use the Yaskawa-specified cable for the Computer Cable. Operation may not be dependable
with any other cable.

Selection Table

Order Number

Length (L)

JZSP-CPS00-02-E

2m

Dimensional Drawing

SERVOPACK end Computer end

St

I

D-sub 9-pin
connector

Wiring Specifications

SERVOPACK end Computer end (D-sub 9-pin)
Signal Pin Pin Signal
TXD 1 i 2 RXD
RXD 2 i 3 ™D
GND 3 : 5 GND
GND 4 — 7 RTS
- ' R CcTs
Case FG

Shield

Selection



2.6 Selecting Peripheral Devices

2.6.1 Recommended Power Supply

Selecting Peripheral Devices

2.6.1

Recommended Power Supply

The same input power supply is used for both the main circuit power and control power. Use
an input power supply that meets the following conditions.

« A 24-VDC power supply must be used.

» The power supply must have double or reinforced insulation and must also be certified for
safety standards.

» The power supply must not output more than 50 A.

* Protective measures must be implemented for external branch circuits according to the NEC
(National Electrical Code) or other local laws or ordinances.

Selection Table
The recommended Power Supply is given in the following table.

Manufacturer
TDK-Lambda Corporation

Order Number
HWS300-24

Input Power Supply
24 VDC

2.6.2

Molded-case Circuit Breakers and Fuse Capacity

Use a molded-case circuit breaker and fuse to protect the power supply line. They protect the
power line by shutting OFF the circuit when overcurrent is detected. Select molded-case circuit
breakers and fuses that have the following breaking characteristics.
Breaking Characteristics (25°C):
« Power must not be shut OFF even if the instantaneous maximum current flows to the SERVOPACK
for 5 s or longer.
» Does not cut off at the inrush current value of the power supply.

Note: Connect the molded-case circuit breakers and fuses before the isolated 24-VDC power supply.

Input | Maximum Appli- SERVOPACK Fg);/:)zrc ﬁ;xp;)p;ly Input Current Capacity [ Rated Voltage
Power | cable Motor Model SERVOPACK | Continuous | Instantaneous | Current | Fuse | Molded-case Cir-
Supply | Capacity kW] W't Rating [A] | Maximum [A] |[AO-PI™ | [V] | cuit Breaker[V]

24 VDC 0.05 SGPSS-3R1C 215 3.3 11.5 6 250 240

*1. This is the value for the maximum instantaneous load.
*2. This is the value when the recommended power supply is used.

2.6.3

SERVOPACK Power Supply and Servomotor Power
Cable Wires

2-20

This section provides specifications and precautions for making your own cables for use between the
SERVOPACK and the power supply and between the SERVOPACK and the Servomotor.

R 1. If you do not use the recommended Power Supply Input Cables and Servomotor Power
@ Cables, use the wire sizes in the following table.

2. Use copper wires with a rated temperature of 80° or higher.
3. Use copper wires with a rated withstand voltage of 100 V or higher.

4. Use a power supply input cable with a maximum length of 3 m and a Servomotor power cable
with a maximum length of 10 m.

Important

Wire Sizes
AWGZ20 (0.52 mm?) min.
AWG20 (0.52 mm?) min.

Terminal Symbols

P N, FG
U Vv, W

Wires for Input Power Supply

Servomotor Power Cable




2.6 Selecting Peripheral Devices

2.6.4 Magnetic Contactors

264 Magnetic Contactors

Use a Magnetic Contactor when you configure an external power supply sequence.

Note: Always attach a Surge Absorber (e.g., a Surge Absorber unit) to the excitation coil of the Magnetic Contactor.

Selection Table

Order Number Inquiries
SC-03 Fuiji Electric FA Components & Systems Co., Ltd.

External Dimensions

Mounting Hole
Dimensional Diagram

90 (for a rail height of 15) 43
80 @8 Coil terminal | Auxiliary terminal
61 Main terminals M3.5
8.5 M3.5
N o Iz
- | O
A A8
TN z
L4 - ;
T &
| r
I I
N ~ J RN
With auxiliary % %%
contact block
27 L1

mounted (head on)

» You can use any of the following three mount-

Auxiliary Contacts | Contact Structure ing methods.
3,L25L313 @...34 x 48 to 52
| Al A2 @...30 x 48

1a &xxkﬁij ®...35 x 60

2T 4T 4T3 1 * Mounting screws: 2 x M4
Use two mounting holes in diagonally opposing
1 312 5L32 corners to mount the Magnetic Contactor.

ddd %m A2

: W

AT 412 618 22

Selection

Unit: mm
Approx. mass: 320 g

2-21
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2.6 Selecting Peripheral Devices

2.6.5 Noise Filters

265 Noise Filters

Noise Filters are used to reduce external noise that can enter on the power supply line or con-
ductive noise from the SERVOPACK.

of leakage current. If necessary, select an appropriate leakage detector or leakage breaker taking
into account the grounding conditions and the leakage current from the Noise Filter.
Important - Consult Yaskawa Controls Co., Ltd. for details.

e@ Some Noise Filters have large leakage currents. The grounding conditions also affect the amount

Selection Table

AC Power Supply Voltage | Order Number | Specification | Leakage Current Manufacturer
Single-phase | 0.734 mA,
100 VAC/200 VAC FN2070-6-07 250 V, BA 230 VAC at 50 Hz Schaffner EMC, Inc.

External Dimensions

Top View Side View
1405 94 140" 45.4
6 e
BN
BN ‘ OO
= \E I—x—N éﬂ A
[to) o p= [ e =y Eﬂ
I - N
GNYE | [N /<
BU ||| ) <|BU
5 0.9
Line ‘ 103 Load 8.4
‘ Unit: mm
113.5 ‘ Approx. mass: 450 g
. Terminals
Line Color -
Line Load
Brown (BN) P P’
Blue (BU) N N’
Green/yellow (GNYE) E -




2.7 SigmaWin+: AC Servo Drive Engineering Tool

SigmaWin+: AC Servo Drive Engineering Tool

The SigmaWin+ Engineering Tool is used to set up and optimally tune Yaskawa Z-series Servo

Drives.

You must install the main SigmaWin+ application and the £-S Component.
Contact your Yaskawa representative for information on the SigmadunmasSize+ and 2-S Com-

ponent.

Features

» Easy-to-understand GUI to set parameters

« Displays SERVOPACK data on a computer just like on a oscilloscope.
+ Estimates moments of inertia and measure vibration frequencies.

+ Displays alarms and provides alarm diagnostics.

Displaying SERVOPACK Data on a Computer

Easy-to-understand GUI to Set Parameters Just Like on an Oscilloscope

9l gl eln| alal e 2 G | o] | Sute
- o ]
G T — e T — -

&i = | W
Estimating Moments of Inertia and Measuring Displaying Alarms and Alarm Diagnostics
Vibration Frequencies T — =

: i o Lo |

T 1 P g b i e ot

sy ol oy

E

{ A T o i 5 [ ™ R Py B

o s rwisds wappeet e cmries 4 P s
i
A tre i ey et e et ¢ P et

System Requirements

Item System Requirement
Supported Languages | English and Japanese
(O8] Windows XP, Windows Vista, or Windows 7 (32-bit or 64-bit edition)
CPU Pentium 200 MHz min.
Memory 64 MB min. (96 MB or greater recommended)
é\éiulozble Hard Disk For standard setup: 350 MB min. (400 MB or greater recommended for installation)

Selection

2-23



Installation

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

3.1.1 Installation Precautions . ...................
3.1.2 Installation Environment ................... 3-3
3.1.3 Installation Orientation .................... 3-3

_

3.2.1 UsingaCoupling ............. ... ...
3.22 UsingaBelt ........ ... ... ... .. . . ... 3-5

Ol and Water Countermeasures ... 3-6.

‘Servomotor Temperature Increase ... 37

_
3.5.1 Installation Precautions . ...................

3.5.2 Mounting and Securing SERVOPACKs ....... 3-10
3.5.3 Installation Orientation ................... 3-10
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3.1 Servomotor Installation

3.1.1 Installation Precautions

3.1

Servomotor Installation

The service life of a Servomotor will be shortened or unexpected problems will occur if the Ser-
vomotor is installed incorrectly or in an inappropriate environment or location. Always observe
the following installation instructions.

3.1.1

Installation Precautions

Do not hold onto the cables or motor shaft when you move the Servomotor. Doing so may
result in injury or damage.

Do not install the Servomotor in the following locations. Doing so may result in fire, electric
shock, or damage.

Outdoors or in locations subject to direct sunlight

Locations subject to condensation as the result of extreme changes in temperature
Locations subject to corrosive or flammable gases or near flammable objects

Locations subject to dust, salts, or iron dust

Locations subject to oil drops or chemicals

Locations subject to shock or vibration

Locations that would make it difficult to inspect or clean the Servomotor

Mount the Servomotor to the machine so that the cables and connectors are not subjected
to stress.

Implement suitable countermeasures, such as attaching a cover, if the Servomotor is used in
an application where it is subject to excessive water or oil drops. We recommend that you
keep the connectors facing downward.

Mount the Servomotor securely to the machine. If the Servomotor is not mounted securely,
the machine may be damaged or injury may occur.

Do not allow any foreign matter to enter the Servomotor.
To prevent electric shock, ground the Servomotor securely.
Servomotors are precision devices. Never drop the Servomotor or subject it to strong shock.

Implement safety measures, such as installing a cover, so that the motor shaft and other
rotating parts of the Servomotor cannot be touched during operation.

Continuous operation in one direction, such as for a fan, may damage the bearings due to
electrolytic corrosion. Contact your Yaskawa representative if you use a Servomotor for this
type of application.

A Servomotor that has been stored for a long period of time must be inspected before it is
used. Contact your Yaskawa representative for more information.

Using a Servomotor for oscillating rotation may reduce the service life of the bearings. (Oscil-
lating rotation is defined as a continuous forward-reverse operation within a 150° rotation
angle of the motor shaft.) Rotate the Servomotor one full turn or more at least once a day.
Never attempt to disassemble or modify a Servomotor.



3.1 Servomotor Installation

3.1.2 Installation Environment

31.2 Installation Environment

Refer to the following section for the mechanical specifications, protective structure, and envi-
ronmental conditions related to Servomotor installation.
Iz 2.2.1 Servomotor Specifications on page 2-4

313 Installation Orientation

You can install the Servomotor either horizontally or vertically.

Installation Orientation Figure
Horizontal i J
]
17 _
Shaft end up
v Cable trap
Vertical -
 —
Shaft end down
-

H Installation
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3.2 Coupling to the Machine

3.2.1 Using a Coupling

Coupling to the Machine

You can couple the Servomotor to the machine with either a coupling or a belt.
Use the following procedures.

3.2.1

Using a Coupling

R » Use a flexible coupling that is designed for Servomotors. We recommend that you use a dou-
@ ble-spring coupling, which provides some tolerance in eccentricity and deflection.
» Select a suitable size of coupling for the operating conditions. An inappropriate coupling may
Important  cause damage.

1. Wipe off all of the anticorrosive coating from the motor shaft.

2. Confirm that the centering accuracy is within the specified range using a dial gauge or
other means.
If a dial gauge is not available, slide the coupling along both shafts and make adjustments so that it
does not catch.

o

» Centering Accuracy \
Measure this distance at four different positions on
the circumference. The difference between the
maximum and minimum measurements must be
0.03 mm or less.

Even within this range, make adjustments to
increase centering accuracy as much as possible.

Note: When making the measurements, turn
the coupling and motor shaft together.

3. Align the shaft of the Servomotor with the shaft of the machine, and then connect the
shafts with the coupling.

Vibration will damage the bearings and encoders if the shafts are not properly centered.
* When you attach the coupling, do not subject the shaft to direct shock. Also, do not sub-
Important ject the area around the encoder to shock. Shock may damage the encoder.

e@ » When you couple the shafts, make sure that the required centering accuracy is achieved.

« If the coupling makes any abnormal noise, center the shafts again until the noise is elimi-
nated.

« Make sure that the thrust load and radial load are within specifications. Refer to the spec-
ifications for each type of Servomotor for the thrust load and radial load.




3.2 Coupling to the Machine
3.2.2 Using a Belt

322 Using a Belt

S Select a coupling belt that is suitable for the allowable radial load of the Servomotor and the Ser-
4" | vomotor output. When the Servomotor accelerates or decelerates, the counterforce from the
acceleration/deceleration torque adds tension to the initial belt tension. Take this additional ten-

Note  sion into consideration when you select the coupling belt.
1. Wipe off all of the anticorrosive coating from the motor shaft.

2. Couple the Servomotor to the machine with a belt.
When you attach the belt, adjust the belt tension so that the allowable radial load given in the Servo-

motor specifications is not exceeded. For details, refer to the catalog of the belt manufacturer.

| —

LRI

Q Adjust the belt tension to adjust the radial load. Measure the belt tension at 45° intervals of
@ the machine shaft. Turn the shaft and take measurements with a belt tension meter at each

point.

Important
Turn at 45° intervals.

1

=
|

H Installation
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3.3 Oil and Water Countermeasures

Oil and Water Countermeasures

Observe the following instructions so that water, oil, or other foreign matter will not enter the
Servomotor.

» Do not allow the cables to be in oil or water.

i by
="

If contact with oil or water is unavoidable, use oil-resistant cables. Qil-resistant cables are not
provided by Yaskawa.
« If you install the Servomotor with the end of the shaft facing up, do not use the Servomotor

where oil or water from the machine, a gear box, or other source would come into contact
with the Servomotor.

-

Qil or water

Gear

Oil or water Qil or water

Servo-
motor

If contact with oil or water is unavoidable, implement countermeasures in the machine so that
oil from the gear box does not enter the Servomotor.

» Do not use the Servomotor where it would come into contact with cutting fluids.
Depending on the type of cutting fluid, sealing materials, packing, cables, or other parts may
be adversely affected.

» Do not use the Servomotor where it would be continuously in contact with oil mist, water
vapor, oil, water, or grease.
If usage under the above conditions is unavoidable, implement countermeasures in the
machine to protect against dirt and water.



3.4 Servomotor Temperature Increase

Servomotor Temperature Increase

This section describes measures to suppress temperature increases in the Servomotor.
« When you install the Servomotor, observe the cooling conditions (heat sink sizes) that are
given in the specifications for each type of Servomotor.
The Servomotor generates heat when it operates. The heat generated by the Servomotor
radiates to the heat sink through the motor mounting surface. Therefore, if the surface area of
the heat sink is too small, the temperature of the Servomotor may increase abnormally.
« If the operating environment makes it difficult to use a large heat sink, or if the surrounding air
temperature given in the specifications is exceeded, implement the following measures.
* Derate the Servomotor.
Refer to the Servomotor specifications for information on derating.
Consider derating when you select the capacity of the Servomotor.
» Use external forced-air cooling for the Servomotor with a cooling fan or other means.

sink. Doing so will cause the motor temperature to increase, affect resistance to noise, and

Do not place packing or any other insulating material between the Servomotor and heat
may cause motor failure.

Important

Note: Refer to the following section for the relationship between the heat sink size and derating.
Iz 2.2.5 Servomotor Heat Dissipation Condijtions on page 2-6

H Installation
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3.5 SERVOPACK Installation

3.5.1 Installation Precautions

SERVOPACK Installation

3.5.1

Installation Precautions

Environmental Conditions

Refer to the following section for the installation conditions.
Iz 2.2 Ratings and Specifications on page 2-4

B Surrounding Air Temperature

Design the size of the control panel, the SERVOPACK installation, and the cooling method so
that the temperature surrounding the SERVOPACK does not exceed 40°C.

B [nstallation Near Sources of Heat

Implement measures to prevent temperature increases caused by radiant or convection heat
from heat sources so that the temperature around the SERVOPACK meets the environmental
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 Conditions

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.

Installing One SERVOPACK

Observe the following mounting conditions to ensure the necessary space to cool the SERVO-
PACK.

20 mm min. — SERVOPACK

HL [}D - L*1Ommmin
10 mm min. ! OO '
15 mm min.

Studs L Device mounting surface



3.5 SERVOPACK Installation

3.5.1

Installing More Than One SERVOPACK

If you install more than one PCB, a fan is required for cooling.
Refer to the following figure for the installation intervals and airflow direction.
Note: If you install more than one PCB, install them so that the SERVOPACKS are not subjected to vibration greater

than 4.9 m/s°.

Installation Precautions

20 mm min. lfSERVOPACK

o o o||§OO
oo

|-
10 mm min.— I S

L B | T

Soc émmé J
| | 0o

[
00
00

=5 [0
I

[ O OTICoSY I

o

Airflow
measurement

point j; é%gé J ..
0

10 mm —

|

I 10 mm min.
ing

~—+ 20 mm min.

~—+ 20 mm min.

~T 15mm min.

Fan

Airflow
direction

Airflow
direction

Airflow
direction

Airflow
direction

Studs

L Device mounting surface
* Design the control panel so that the airflow at the airflow measurement point is 0.5 m/s or higher.

H Installation
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3.5 SERVOPACK Installation
3.5.2 Mounting and Securing SERVOPACKs

352 Mounting and Securing SERVOPACKSs

The X-S-Series SERVOPACKS are PCBs, so they are secured to the equipment with studs or
other mounting fixtures. This section describes the installation procedure.

Required ltem
» Mounting fixtures (mounting screws, studs, etc.): M3 x 3 (made of metal)
» Screwdriver

® Remove all static electricity from your body before you install a PCB. Never touch the elec-
tronic components mounted to a PCB with your bare hands.
There is a risk of equipment damage.

1. Prepare studs on the equipment that match the three mounting holes on the SERVO-
PACK.

2. Place the SERVOPACK on the prepared studs and secure it to the studs with screws.
(Tightening torque: 0.49 N-cm)

This concludes the SERVOPACK installation procedure.
SERVOPACK (PCB)

Mounting -
screws ? T

. ! Mounting
SERVOPACK——» < . Mounting holes holes
(PCB) > \d

Device
mounting——=
surface

353 Installation Orientation

You can install the SERVOPACK either horizontally or vertically.
Note: Secure the cables on the equipment so that they do not place a load on the SERVOPACK.

3-10



Wiring and
Connections

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

41.1 General Precautions . .....................
4.1.2 Countermeasures against Noise ............. 4-4
413 Grounding . ......... 4-6

[ Basic Wiring Diagrams ................4T
EN Wiring the Power Supply to the SERVOPACK 4.8

4.3.1  Power Supply Input Connector (CN3) Details ... 4-8
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(CN4) e 4-12
4.4.3 Pin Arrangement of Encoder Connector (CN2) . 4-13
4.4.4 Wiring the SERVOPACK to the Encoder ...... 4-13

_

I/0 Signal Connector (CN1) Signal Names and

Functions ........ ... .. .. . . . .. ... 4-14
4.5.2 Pin Arrangement of I/O Signal Connector (CN1) 4-16
453 I/OCircuits . ... ... 4-17




4.1 Wiring Precautions

4.1.1 General Precautions

Wiring Precautions

411 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 input circuits or output circuits may cause
short-circuit failures. Short-circuit failures can result in equipment damage or personal injury.

® Connect the power supply input (+24 V and 0 V) to the CN3 connector (power supply connec-

tor) on the SERVOPACK.
There is a risk of failure or fire.

/\ CAUTION

® Even after you shut OFF the power supply, voltage may still remain in the SERVOPACK. Do not
touch the SERVOPACK until the power indicator goes OFF.
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 voltage application may cause the SERVOPACK to fail, damage the
equipment, or result in personal injury.

® Check the wiring to be sure it has been performed correctly.
There is a risk of failure or malfunction.

® Use the tools recommended by the connector manufacturer if you make any cables yourself.
Insufficient crimping may cause wires and connectors to generate heat due to faulty contact, possi-
bly resulting in fire.

® Turn ON the power supply to the SERVOPACK only after all wiring has been completed.

® 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.

® Insert cable connectors firmly until the lock mechanisms lock into place.
There is a risk of cable disconnection during operation.

® Do not bundle Power Supply Input Cables or Servomotor Power Cables together with I/0O Signal
Cables or Encoder Cables or run them through the same duct. If you do not place the above
cables 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 entering on the I/O
Signal Cables or Encoder Cables.




4.1 Wiring Precautions

4.1.1 General Precautions

S « Always use a molded-case circuit breaker (1QF) or fuse to protect the servo system from acci-
@ dents involving different power system voltages or other accidents.
« Install an earth leakage breaker.

Important The SERVOPACK does not have a built-in ground fault protective 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.

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 section for information on the specified cables.
T Chapter 2 Selection

« Perform all wiring so that stress is not applied to the signal cables.

Wiring and Connections
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4.1 Wiring Precautions

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
Important devices may be affected by switching noise. If 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 bundle Power Supply Input Cables or Servomotor Power Cables together with I/O
Signal Cables or Encoder Cables or run them through the same duct. If you do not place the
above cables in separate ducts, separate them by at least 30 cm.

» 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 a Noise Filter before the iso-
lated 24-V power supply 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.

I Noise Filters on page 4-4

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

Iz 4.1.3 Grounding on page 4-6

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.

C
|
SERVOPACK !
! Insulated AC/DC converter I
: Noise Filter > for main circuit power supply b :
‘ 1 1
AC plower! ; N.Jo [
supply | | < :
| L = - FGJ4 >
(2.0 mm?
| min. i
i
|
| i
|
i 2.0 mm? min. FG*4 :
| —— |
| ] |
! ‘—’—’—‘ |
|
|
! |
\ R e TR EEEEEEEEEEET - - 1 - - @ Operation relay sequence ‘
I oo ; ”””” AG/DGC TN T ~ 71~ ® User signal generators i
; *) Noise*gilteri *2 converter ? A :
| 3¢ |
! |
I 2.0 mm? min. i
| 2.0 mm? min. i
‘ !
! |

(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 .




4.1 Wiring Precautions

4.1.2 Countermeasures against Noise

*3. Refer to the following section for precautions when using Noise Filters.
I Noise Filter Wiring and Connection Precautions on page 4-5

*4. The mounting holes on the SERVOPACK are used for the FG.

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
b
Noise |:> Noise
Filter Filter
777 !
Grounding plate Grounding plate ‘
|
Noise [ L Noise [?
Filter Filter
= |
/77 ™ /77
Grounding plate | Grounding
plate ‘
Separate the circuits.

» 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.

Incorrect Correct
— | Noise 1— Noise
— Filter T Filter
Itis OK if the ground
N = wire is close to the
e input lines.
d
Y4 /77

Grounding plate Grounding plate

Wiring and Connections



4.1 Wiring Precautions

4.1.3 Grounding

« 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 [— w L Noise —
— Filter — Filter .
SERVOPACK  SERVOPACK SERVOPACK  SERVOPACK
s Shielded
ground wire
/77 /7
Grounding plate Grounding plate

« 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.

_________ Controlpanel
r AC/DC SERVOPAC

Noise [~ |
—| Fiter |1

|
|
|
SER\/OPACKi
|
|
|
|
|
|
|

I
‘ Grounding plate

e . . e . . o - J

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 ground terminal (FG) of the Servomotor to the ground terminal on the
SERVOPACK.



4.2 Basic Wiring Diagrams

Basic Wiring Diagrams

This sections provides the basic wiring diagrams. Refer to the reference sections given in the

diagrams for details.

/————FTT—————ﬂ SERVOPACK
| 1oF \--- o
| Insulated AG/DC | 0 N
! converter for main v j @ 4.4 Wiring
1FLT circuit power supply | |\ Servomotors |
| p w on page 4-11
! 1KM 4N< 1 | | |
| g w9’ | :
. 4 8 | (NG N A I
i (Forservo_alarm | _-__j1__ T
. 1Ry display) | [onz] |
| NN
Power  1PL
T 4.3 Wiring the Power cupply | T 44 Wiring |
Power Supply supply OFF  1KM . Servomotors
. to the SERVO- ON o on page 4-11 |
| PACK on page - ! |
4-8 L B : |
. _—
L 1KM 1Ry 1SA J
PULS PULS .( 3 ¢ [/INPOSITION)  General-purpose sequence output 1 |
| [CW } y 3 (Positioning Completion Output) |
PULS\\ 4 S02
Phase A
(cLn General-purpose sequence output 2
| SIGN SIGN \\ 5 < (Torque Limit Status Output) |
’ (S0 o] /SIGN - 6 808
s ¢ (/PCO) General-purpose sequence output 3 |
equence input signal * Phase-C Signal
| power supply input +2ij 2 +24VIN (7 S04 ( ignal) |
— (ISTOP = /BUS
| General-purpose sequence input 1 [ S{STORHOME (9 % @ ¢ vBUSY) General-purpose sequence output 4
(Operation Stop Input or Homing Input) o [ 505 (Busy Output) |
X id /POSRD'
’ General-purpose sequence input 2 | (SON) 10 ﬂ—@ < ( Y)_ General-purpose sequence output 5 |
| (SERVO ON Input) S06 (Homing Completed Output)
SI3
= % g /SONS)  General- ot |
. - i (/DEC) 1 3 ( eneral-purpose sequence outpu
| s e o e | o EEOONmetim |
4
. (E-STPS)
General-purpose sequence input 4 (/ALM-RST) (12 %%ﬁg «— - General-purpose sequence output 7
(Alarm Reset Input) T m S08 (Emergency Stop Status Output) |
SI5 (/P-CL,
| General-purpose sequence input 5 N-CL) 13 %%ﬁt ¢ VZONEQ) General-purpose sequence output 8 |
(Forward External Torque Limit Input or - ‘ (ZONE Output 0)
| Reverse External Torque Limit Input) Sls S09 |
General-purpose sequence input 6 L (oR 14 %1@ ¢ VZONET) General-purpose sequence output 9
’ (Position Deviation Clear Input) - (ZONE Output 1) |
) (E-STP) 15 = SO10
| General-purpose sequence input 7 _— jZ {————— General-purpose sequence output 10 |
(Emergency Stop Input) ‘
| Si8 16 3 |
General-purpose sequence input 13 — 424V
| o |
‘ oV Servo alarm
| output |
IS 4.51/0 Signal Connectionson
| page 4-14 I

1QF: Molded-case circuit breaker
1FLT: Noise Filter

1KM: Magnetic Contactor

1Ry: Relay

1PL: Indicator lamp

1SA: Surge Absorber

1D: Flywheel diode

*1, i represents twisted-pair wires.

]
L

FG (frame ground)

Ground to a resistance of 100 Q or less.

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

reinforced insulation.

*3. The FG uses the mounting holes on the SERVOPACK.

Note: Default settings are given in parentheses.

Wiring and Connections
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.1 Power Supply Input Connector (CN3) Details

4.3

Wiring the Power Supply to the SERVOPACK

4.3.1

Power Supply Input Connector (CN3) Details

/N\ CAUTION

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

Terminal No. Name Voltage Specification
1 Power supply input termi- | 24 VDC + 15%

p) nals 0VvDC

3 Frame ground terminal — (This is the ground terminal.)

4.3.2

Power ON Sequence

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

» The ALM (Servo Alarm) signal is output for up to three seconds when the power supply is
turned ON. Take this into consideration when you design the power ON sequence, and main-
tain the power-up status until the ALM signal turns OFF (alarm cleared).

Power-up status

Power ON

Power supply

ALM i

(Servo Alarm ; \—

Output Signal) 1 Alarm | Alarm cleared.
1KM* 4 i

Upto3.0s i

1Ry*

* This example is for the connection diagram on the next page.
+ Design the power ON sequence so that the power supply input to the SERVOPACK is turned
OFF when an ALM (Servo Alarm) signal is output.

/\ WARNING

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




4.3 Wiring the Power Supply to the SERVOPACK

4.3.3 Power Supply Wiring Diagrams

433

Power Supply Wiring Diagrams

Using Only One SERVOPACK

NN

1QF X

£

__ ,\ SERVOPACK
Insulated AC/DC
converter for main U
1FLT ‘ circuit power supply v K@
1KM P ] VX
€T 8 C
+24 'V
1Ry
(For servo alarm —
1Ry display) - comsg P
N >
oV
Power Power 1PL L
supply supply =
ON

1Q

1FLT: Noise Filter
1KM: Magnetic Contactor

OFF

1SA

1KM 1Ry

1Ry: Relay

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

F: Molded-case circuit breaker

Note: When you shut OFF the power supply with a magnetic contactor or other device, do so before the insulated
AC/DC converter for the power supply.

Wiring and Connections
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.3 Power Supply Wiring Diagrams

Using More Than One SERVOPACK

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.

4-10

1QF \---
1FLT
Insulated AC/DC converter
for main circuit power supply
1KM
- SERVOPACK
i | P 1 Servomotor
- NJ, :@
FG 3
1Ry +24V
ALM E
1R (For servo alarm display)
7\V COM_SG 1D
2Ry 1PL 1 ov
P N § -
STRY P SERVOPACK Servomotor
— < 1
Power Power N 5 :@
supply supply FG
ON OFF KM 8 +24V
I at t - { I 2Ry
ALM
= = -
1KM 1Ry 2Ry 3Ry 1SA
EGOM_SG 2D
L ov
N
P SERVOPACK Servomotor
1QF: Molded-case circuit breaker  1PL: Indicator lamp N< 1 ( )
1FLT: Noise Filter 1SA: Surge Absorber TG.< 2
1KM: Magnetic Contactor 1D: Flywheel diode /38

1Ry: Relay 2D: Flywheel diode 3R +24V
2Ry: Relay 3D: Flywheel diode ALM Y
3Ry: Relay

T

ov

CcoM_SG 3D

Note: When you shut OFF the power supply with a magnetic contactor or other device, do so before the insulated
AC/DC converter for the power supply.



4.4 Wiring Servomotors

4.4.1 Wiring Precautions

Wiring Servomotors

441

Wiring Precautions

/N\ CAUTION

® Do not connect the Servomotor directly to an industrial power supply. Doing so will destroy
the Servomotor. You cannot operate a Servomotor without a SERVOPACK that is designed
for it.

General Precautions

Never perform any wiring work while the power supply is ON.

Always connect the Servomotor Power Cable before you connect the Encoder Cable. If you
connect the Encoder Cable first, the encoder may be damaged due to the difference in elec-
trical potential from the FG.

Never touch the connector pins on the Servomotor directly with your hands. Particularly the
encoder may be damaged by static electricity.

Separate the Servomotor Power Cable from the I/0 Signal Cables and Encoder Cable by at
least 30 cm.

Do not connect Magnetic Contactors, reactors, or other devices on the cables that connect
the SERVOPACK and Servomotor. Failure to observe this caution may result in malfunction or
damage.

Do not subject the cables to excessive bending stress or tension. Perform all wiring so that
stress is not applied to the Encoder Cable or Servomotor Power Cable.

If you secure the cables with cable ties, protect the cables with cushioning material.
Before you connect the wires, make sure that there are no mistakes in the wiring.
Always use the connectors specified by Yaskawa and insert them correctly.

When you connect a connector, check it to make sure there is no foreign matter, such as
metal clippings, inside.

The connectors are made of resin. To prevent damage, do not apply any strong impact.

Perform all wiring so that stress is not applied to the connectors. The connectors may break
if they are subjected to stress.

If you move the Servomotor while the cables are connected, always hold onto the main body
of the Servomotor. If you lift the Servomotor by the cables when you move it, the connectors
may be damaged or the cables may be broken.

Wiring and Connections



4.4 Wiring Servomotors

4.4.2 Pin Arrangement of Servomotor Connector (CN4)

Grounding Precautions

Always use the mounting holes in the SERVOPACK to ground the PCB. The Servomotor is
grounded through the Servomotor Power Cable.

D DE]O lu:l‘?:oooooonm” _ Dn
- D& <
55 O oy e

Q22e™ )

Mounting hole —| " |,— Mounting hole
I

Cable Precautions

Do not use the cables given in 2.5.7 Cable Selection Table in applications that require a high
degree of flexibility, such as twisting and turning, or in which the cables themselves must move.
Observe the recommended bending radius given in the following table and perform wiring so
that stress is not applied to the cables. Use the cables so that they are not repeatedly bent.

Cable Diameter Recommended Bending Radius [R]
Less than 8 mm dia. 15 mm min.

442 Pin Arrangement of Servomotor Connector (CN4)

The connector pin layout that is required to connect the SERVOPACK to a Servomotor is given

below.
Pin Signal Function
1 U Servomotor phase-U terminal
2 V Servomotor phase-V terminal
3 W Servomotor phase-W terminal
4 FG Frame ground terminal

4-12



4.4 Wiring Servomotors

4.4.3 Pin Arrangement of Encoder Connector (CN2)

443 Pin Arrangement of Encoder Connector (CN2)

The connector pin layout that is required to connect the SERVOPACK to the encoder (Servo-

motor) is given below.

Pin Signal Function
1 Phase A+ Encoder phase A
2 Phase B+ Encoder phase B
3 PG5V Encoder power supply, 5 VDC
4 - _
5 Phase A- /Encoder phase A
6 Phase B— /Encoder phase B
7 PGOV Signal ground
8 FG Frame ground

444  Wiring the SERVOPACK to the Encoder

Encoder

SERVOPACK
* U
CN2 Vv
1 | nPhaseAt ) 1 W
5 ( i /| PhaseA-) 5 L
2 _~PhaseBt,) 2
6 C | PhaseB-) 6
3 hopasv )3
7 C /1 PGOV ) 7
M
I . |7

* 1/ represents a shielded twisted-pair cable.

'\

Wiring and Connections



4.5 1/0 Signal Connections

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

m I/0 Signal Connections

451 1/0 Signal Connector (CN1) Signal Names and Functions

The following table gives the pin numbers, names, and functions of the I/0O signal pins for the
default settings.

Input Signals

Default settings are given in parentheses. Refer to the following section for details on changing
allocations.
I 5.3.3 Allocating Input Signals to Pins and Parameter Settings on page 5-17

Signal Pin Name Function Reference
Connected if the shield wire from the I/O Signal
FG 2 Frame Ground Cable is connected to the frame ground. B
PULS 3 Pulse Reference One of the following input pulse forms is set.
/PULS 4 Input - Sign + pulse train ade 7-13
SIGN 5 , - CW and CCW pulse trains bag
/SIGN 6 Sign Reference Input | , Two-phase pulse trains with 90° phase differential
Connected to the 24-V side of the sequence input
Sequence Input Sig- | signal power supply.
+24VIN 7 nal Power Supply Allowable voltage range: 24 VDC £10% -
Input (The 24-V power supply is not provided by
Yaskawa.)
You can allocate the input signal to use with a
General-purpose
SI Sequence Input 1 parameter.
: (/STOP: When the signal turns ON during homing, the | page 5-10,
(/STOPor/ |9 (Operation Stop .
HOME) Input or Homing Servomotor is decelerated to a stop. page 7-7
/HOME: When the signal turns ON, homing is
Input)
started.)
You can allocate the input signal to use with a
General-purpose
SI2 10 Sequence Input 2 parameter. age 5-10
(/S-ON) 9 P (Controls turning the Servomotor ON and OFF bag
(SERVO ON Input) . .
(supplying/not supplying power).)
General-purpose You can allocate the input signal to use with a
Sequence Input 3
SI3 11 (Homin parameter. page 5-11,
(/DEC) 9. . (When the signal turns ON, movement at the homing | page 7-7
Deceleration Switch :
approach speed is started.)
Input)
General-purpose You can allocate the input signal to use with a
Sl4
(/ALM-RST) 12 Sequence Input 4 parameter. page 10-17
(Alarm Reset Input) | (When the signal turns ON, any alarms are reset.)
General-purpose
SI5 Sequence Input 5 You can allocate the input signal to use with a
(Forward External
(/P-CL, 13 Toraue Limit Inout or parameter. page 5-11
/N-CL) d P (Activates/deactivates external torque limiting.)
Reverse External
Torque Limit Input)
General-purpose You can allocate the input signal to use with a
SI6 Sequence Input 6
14 " L parameter. page 7-15
(/CLR) (Position Deviation " -
(Clears the position deviation.)
Clear Input)
General-purpose You can allocate the input signal to use with a
SI7 15 Sequence Input 7 parameter. a0e 5-11
(E-STP) (Emergency Stop (ON: Resets an emergency stop, OFF: Performs an bag
Input) emergency stop.)
General-purpose You can allocate the input signal to use with a
SI8 16 -
Sequence Input 8 parameter.

4-14



4.5 1/0 Signal Connections

Output Signals

Default settings are given in parentheses. Refer to the following section for details on changing

allocations.

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

I 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18

Signal Pin Name Function Reference
COM_SG 17 Signal Ground Signal ground for sequence output signals. -
You can allocate the output signal to use with a
General-purpose
SO1 Sequence Output 1 parameter.
18 L (Turns ON when the difference between the target | page 7-7
(/INPOSITION) (Positioning " .
Completion Output) position and the current value of the motor is
P P within the positioning completed width.)
ALM 19 Servo Alarm Output | Turns OFF (opens) when an error is detected. page 5-16
General-purpose You can allocate the output signal to use with a
S0O2 20 Sequence Output 2 | parameter. ace 7-7
(/CLT) (Torque Limit Status | (Turns ON while the motor output torque is being bag
Output) limited.)
General-purpose You can allocate the output signal to use with a
SO3 1 Sequence Output 3 | parameter. 206 5-16
(/PCO) (Encoder Origin (Outputs a signal when the encoder origin is bag
Output) passed.)
You can allocate the output signal to use with a
General-purpose
SO4 22 Sequence Output 4 parameter. age 7-7
(/BUSY) d P (Turns ON when the motor is operating, e.g., pag
(Busy Output) . s .
during positioning operations.)
General-purpose You can allocate the output signal to use with a
SO05 3 Sequence Output 5 | parameter. aqe 7-7
(/POSRDY) (Homing Completed | (Turns ON when the position information is valid bag
Output) after homing.)
You can allocate the output signal to use with a
General-purpose
SO6 Sequence Output 6 parameter.
24 (Turns ON when the system enters the SERVO page 5-15
(/S-ONS) (SERVO ON Status
Output) ON state. Turns OFF when the system enters the
SERVO OFF state.)
You can allocate the output signal to use with a
General-purpose
SO7 Sequence Output 7 parameter.
25 (Turns ON when an emergency stop is released. | page 5-15
(E-STPS) (Emergency Stop Turns OFF when an emergency stop is in prog-
Status Output) gency stop 1s In prog
ress.)
You can allocate the output signal to use with a
General-purpose
SO8 26 Sequence Output 8 parameter.
(/ZONEO) a P (A ZONE signal is output from /ZONEO when the
(ZONE Output 0) L .
motor is in a zone specified in the ZONE table.) page 5-16,
You can allocate the output signal to use witha | page 7-17
General-purpose
SO9 27 Sequence Output 9 parameter.
(/ZONE1) (ZC(;NE oot utﬁ) (A ZONE signal is output from /ZONE1 when the
P motor is in a zone specified in the ZONE table.)
S010 o8 General-purpose You can allocate the output signal to use with a _

Sequence Output 10

parameter.

Wiring and Connections
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4.5 1/0 Signal Connections

4.5.2 Pin Arrangement of 1/0 Signal Connector (CN1)

4.5.2

Pin Arrangement of I/0 Signal Connector (CN1)

The following figure gives the pin layout of the I/0 signal connector (CN1).

Pin 2 Pin1

o

[s]ele]el=]=]=]=]=]=]=]s]s]s]

[e[=]=]=]a]=]=]s]s]s]=]=]=]o]]S]

=]

s
e
Pin 28

Pin 27

The above view
is from the

direction of the
following arrow.

Pin Signal Function Name Pin Signal Function Name
2 |FG Frame Ground 1 |- -
4 | /PULS Pulse Reference Input| 3 | PULS Pulse Reference Input
6 | /SIGN Sign Reference Input | 5 | SIGN Sign Reference Input
8 |- 3 7 | 1oavIN Sequence Input Signal
Power Supply Input
SiH
10[52,, | Semounere g |stongr | S
5 P /HOME) i P
19 Sl4 General-purpose 11 SI3 General-purpose
(/ALM-RST) Sequence Input 4 (/DEC) Sequence Input 3
14 Sl6 General-purpose 13 (?E—CL General-purpose
(/CLR) Sequence Input 6 ' Sequence Input 5
/N-CL)
16 | 98 General-purpose 15 SI7 General-purpose
Sequence Input 8 (E-STP) Sequence Input 7
SO1 General-purpose .
18 | /INPOSITION) | Sequence Output 1 | 1/ | COM-OV | Signal Ground
SO2 General-purpose
20 (/CLT) Sequence Output 2 19 | ALM Servo Alarm Output
0o SO4 General-purpose 01 SO3 General-purpose
(/BUSY) Sequence Output 4 (/PCO) Sequence Output 3
o4 SO6 General-purpose 3 SO5 General-purpose
(/S-ONS) Sequence Output 6 (/POSRDY) | Sequence Output 5
o6 SO8 General-purpose o5 SO7 General-purpose
(/ZONEO) Sequence Output 8 (E-STPS) Sequence Output 7
General-purpose SO9 General-purpose
g <010 Sequence Output 10 2l (/ZONET) Sequence Output 9




4.5 1/0 Signal Connections

4.5.3 1/0 Circuits

453

I/0 Circuits

Position Reference Input Circuits

This section describes CN1 connector terminals 3-4 (Pulse Reference Input) and 5-6 (Sign Ref-
erence Input).

The output circuit for the reference pulses from the host controller can be either a line-driver
output or open-collector output. The following diagrams show these by output type.

Line-Driver Output Circuit
Host controller SERVOPACK

A L 150 © 4.7 kQ

ApplcabelnedriveR / [Ikz jg D jz:(f

SN75ALS174 from Texas N 17
Instruments or the equivalent

2.8V < (Hlevel) - (Llevel) <3.7V

If the above formula is not satisfied, the inputs to the
SERVOPACK will be unstable. Pulses may be missed from
the Pulse Reference Input or reference inversion may
occur for the Sign Reference Input.

Open-Collector Output Circuits
Host controller SERVOPACK

S
150 Q

e @ 31T )

= !

V,=15Vio18V

2 » Precaution When Host Controller Uses Open-Collector Output with User-Supplied Power Supply
@ The SERVOPACK may fail depending on the relationship between the pull-up voltage (Vcc) and the
pull-up resistance (R1). Before you wire the circuits, confirm that the specifications of the host con-
Important  troller satisfy the values shown in the following table.

Pull-up Voltage (Vcc) Pull-Up Resistance (R1)
24V 1.8 kQto 2.7 kQ
12 V max. 820 Q to 1.5 kQ
5V max. 180 Qto 470 Q

Sequence Input Circuits

€ Photocoupler Input Circuits

This section describes CN1 connector terminals 9 to 16. Relay connections are made with transistor
circuits. Select a low-current relay. If you do not use a low-current relay, a faulty contact may result.

Example for Relay Circuit
SERVOPACK

24 VDC +24VIN_ 47 KO

E (eg.mec  |E83(]

Wiring and Connections



4.5 1/0 Signal Connections

4.5.3 1/O Circuits

B Electrical Specifications

Iltem Characteristics Remarks

External power

supply 24 VDC £ 10% | A power supply capacity of at least 50 mA is required for all 8 points.

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

Sink Circuits Source Circuits
24V 24V
+ - SERVOPACK input side + - SERVOPACK input side
Photocoupler Photocoupler
| Internal > | Internal
Switch [:] VA K: signal Switch VA3 E signal
.— I~ level 1 ﬁ = I~ level
Photocoupler Photocoupler - |
| Internal LS B - Interna
Switch E} Vv A [ signal Switch D VY A3 E7 signal
— ™ level 7, 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

Sequence Output Circuits

Q

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

Important Short-circuit failures can result in equipment damage or personal injury.

€ Photocoupler Output Circuits

Photocoupler output circuits are used for the ALM (Servo Alarm) and other sequence output
signals. They are connected to relay circuits.

Example for Relay Circuit
SERVOPACK 24 VDC +10%

N
5l

A %

oV

B Electrical Specifications

Item Characteristics Remarks
External power supply 24 VDC +£10% -
Allowable Current Range | 1 mAto 10 mA DC This is the current range per point.

4-18



4.6 Connecting to the Computer Connector (CN5)

m Connecting to the Computer Connector (CN5)

To use the SigmaWin+ Engineering Tool, connect the computer on which the SigmaWin+ is
installed to CN5 on the SERVOPACK.

Refer to the following manual for the operating procedures for the SigmaWin+.
(I AC Servo Drives Engineering Tool SigmaWin+ Online Manual =-S Component (Manual No.: SIEP S800001 06)

Wiring and Connections



Setup

This chapter describes the functions that must be set
before you start operation. It also describes the setting
methods.

5.1.1 Parameter Classification ...................

5.1.2 Notation for Parameters ................... 5-4
5.1.3 Parameter Setting Methods . ............... 5-5
5.1.4 Initializing Parameter Settings . .............. 5-6

A Servomotor Selection .................50
BBl Seauence VO Signals ................510

531 InputSignals ....... ... .. ... ... .. 5-10
5.3.2 OutputSignals ............ ... .. ..., 5-12
5.3.3  Allocating Input Signals to Pins and

Parameter Settings ...................... 5-17
5.3.4  Allocating Output Signals to Pins and

Parameter Settings . ..................... 5-18
5.3.5  Setting I/O Signal Status with Parameters ....5-19
5.4.1  Motor Direction Setting . .................. 5-20
5.4.2  Electronic Gear Settings .................. 5-20
5.4.3 Torque Limit Selection . ................... 5-22
5.4.4 SoftwareLimits ............ ... .. ....... 5-24
5.4.5 Motor Overload Detection Level ............ 5-25
546 SoftwareReset ............ ... .. ....... 5-26

5.4.7  Adjusting the Motor Current Detection
Signal Offset . ..... ... ... ... .. ... ...... 5-28




55,1 Smoothing ......... ... .. .. 5-29




5.1 Manipulating Parameters (PnO00)

5.1.1 Parameter Classification

Manipulating Parameters (PnOO0O)

This section describes the classifications, notation, and setting methods for the parameters
given in this manual.

5.1.1

Parameter Classification

There are the following two types of SERVOPACK parameters.

Classification Meaning
Setup Parameters Parameters for the basic settings that are required for operation.
Tuning Parameters Parameters that are used to adjust servo performance.

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

Setup Parameters
You can use the SigmaWin+ to set the setup parameters individually.

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.

Iz 8.5 Custom Tuning on page 8-15

You can also set the tuning parameters individually to make adjustments. Refer to the following
section for details.
I 8.8 Manual Tuning on page 8-31

o

=]
=

(0]
w
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5.1 Manipulating Parameters (PnO00)

5.1.2 Notation for Parameters

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

Speed Loop Gain

Pn100

number This is the
parameter setting

before shipment.

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

This is the setting range
for the parameter.

This is when any
change made to the
parameter will

become effective.

Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1Hz 400, Immediately Tuning
Parameter / /

This is the parameter
classification.

‘Ths is the minimum

« Parameters for Selecting Functions

Parameter Meaning When Enabled Classification
n.00od ' Do not perform vibration suppression.
(default setting)
Pl n.OO10 Perform vibration suppression for a specific frequency. Immediately Tuning
n.00020 Reserved setting (Do not use.) .
\ \ This column explains

The notation “n.000O0O” indicates a parameter for
selecting functions.

Each O indicates the setting for one digit.

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

Parameter
number

with the settings.

the functions selected




5.1 Manipulating Parameters (PnO00)

5.1.3 Parameter Setting Methods

5.1.3

Parameter Setting Methods

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

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 '« or = Button
to display the parameter to edit.

3. Click the Edit Button.

ZZ Parameter Editing AXIS#1 : SGPSS-3R1CH1A =

Display Motle
(% Digplay Settin %] import
02|8|& UserLevel  [31 cvel 2 (Tothe adiustment ) = (Y S ] o
[Z] Comment Customize

(Al canstart number IFuncImn Selection(Prisx-) | Gain(Prt ] | Postian(Prizec) | Speed(Prizo:) | TorquetPdxe) | Seauencetrissey | 10 gior | ¥
Na. [ Hame | nput vave | unit [ set value [ win | M [Detaut |~
O eroao Basic Function Sslect Swich 0 0000H - - - 0000H

Ocligit Direction Selection 0:Sets . - -
1 gt Reserved (Do not change.) 0: Reser.. -
2uigit Reserved (Do not change.) 0 Reser... -
digit Reserved (Do not change.) 0:Reser.. - - - -
O erocs Reserved (Do not uss) 0000H - - - - 0000H
Ocligit Reserved (Do not chanoe.) 0: Reser.. - -
1 digit Reserved (Do not change.) 0 Reser... -
2uigit Wjaming Detection Selection 0 Detec... -
digit Reserved (Do not change.) 0:Reser.. - - - -
Oenoto Axis Address Selection tfor UARTAL.. 0001H - - 0000H 007FH 0001H
[Cdendgs  Motor selection TOOTH: S... - - 0000H FFFFH TODIH ¥
< b3
[~ Select All(AI constant number:include not displayed) —_— ‘ i
Initclize Compare Read Wiite
i e S| A

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.
[Edit x|

JPno00 |Basic Function Select Switch 0

digit 0 Direction Selection

ID : Sets CCW as forward direction. j

digit 1 Reserved (Do not change.)

ID : Reserved (Do not use.) j

digit 2 Reserved (Do not change.)

ID : Reserved (Do not use.) j

digit 3 Reserved (Do not change.)

ID : Reserved (Do not use.) j

I 0000 H

o
=]

=

(0]
w
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5.1 Manipulating Parameters (PnO00)

5.1.4 Initializing Parameter Settings

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.
x|

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

No. | Name
Pn000 Basic Function Select Switch 0
Pnl&A Motor selection

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

214

Initializing Parameter Settings

You can return the parameters to their default settings.

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

Important

Preparations

Check the following settings before you initialize the parameter settings.
» The parameters must not be write prohibited.
« The system must be in the SERVO OFF state.

Operating Procedure
Use the following procedure.

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



5.1 Manipulating Parameters (PnO00)

5.1.4 Initializing Parameter Settings

2. Click the Initialize Button.

ZE Parameter, Editing AXIS#1 : SGPSS-3R1CH1A X

Display Mode
D § &l & User Level |2 : Level 2 (Tothe adjustment.) j =W ® g
Comment Customize
| All constari numiber } Function Selection(Prid:) | Gain(Prtoe) | PostioniPrzec) | Speed(Pride) | TorquetPiaxe) | Sequencerpnsxc | w0 sip 4 [ »

Ma. ‘ IName | Input value | Unit | Set value ‘ Min ‘ M | Defautt | L
[ Prono Basic Function Select Switch 0 0000H - - - 0000H

Ocligit Direction Selection 0: Sets . -

1digit Ressrved (Do not change.) 0 Reser

Zdigit Reserved (Do not change.) 0 Reser

Sdigit Reserved (Do not change.) 0: Reser -
D PnO0S Reserved (Do not use ) Q000H Q000H

Oefigit Reserved (Do not change.) 0: Reser -

1 eligit Reserved (Do nat change.) 0: Reser... -

2digit Warning Detection Selection 0: Detec... -

Zoligit Reszerved (Do not change.) 0: Reser.. - - - -
(mnn] Axiz Address Selection (for UARTAL... 000MH - - 0000H 007FH 0001H
[ Proaa Motor selection TOOIH: 5. - - 0000H FFFFH F001H (o
< ba
[~ Select Al constant numberinclude not displayed) e

|

Initizlize: Compare Read Witite:
el S| A

3. Click the OK Button.

Verification

& CAUTION

ze caution when intialzing parameters as some
arameters may not match the target machine

Clicking the Ok button ta intialize the Servopack settings:

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

4. Click the Initialize Button.

Initialize the Servopack settings

Clicking the Initislize button willintislize the Servopack
settings.

Inttialize:
Cancel

4 @

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

o
=]

=

(0]
w

5. Click the OK Button.

A CAUTION

owver must be cycled to enable settings.

fter initializing, be sure to check that all parameter
ettings match the target machine.
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5.1 Manipulating Parameters (PnO00)

5.1.4 Initializing Parameter Settings

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 Servomotor Selection

Servomotor Selection

Use Pn0O8A (Motor Selection Switch) to set the motor code of the Servomotor to use. The
default setting is for a 30-W motor.

A DANGER

® Set the motor code correctly.
If the motor code that you set does not agree with the connected motor, unexpected opera-

tion may occur or the Servomotor may be burnt.

B Monitor Codes
7001h: 30 W (Servomotor model: SGMSL-AS)

7002h: 50 W (Servomotor model: SGMSL-A5)

Motor Selection Switch
Pn0O8A Setting Range Setting Unit Default Setting When Enabled | Classification
7000h to FFFFh - 7001h After restart Setup

Q
=]
=
O]
w
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5.3 Sequence I/O Signals

5.3.1 Input Signals

Sequence I/0 Signals

I/O signals for command communications with the host controller are allocated to the pins on
the I/O signal connector (CN1). These I/O signals are called sequence I/0O signals.

This section describes the functions and meanings of the sequence 1/0 signals and the param-
eters that are used to allocate them to the pins on the I/O signal connector (CN1).

Refer to the following section for the default 1/0 signal allocations.
s 4.5 /O Signal Connections on page 4-14

531 Input Signals

/STOP (Operation Stop Input) Signal

When the signal turns ON during homing, the Servomotor is decelerated to a stop.

Type Signal Pin Signal Status Meaning
. ON (closed) The Sewomotor is deoellerated to a stop. (This

Input /STOP | 9 [default setting] applies only during homing.)
OFF (open) Homing is started again from where it stopped.

Note: Use PnBA2 = n.OOXO (/STOP (Operation Stop Input) Signal Allocation) to allocate the /STOP signal to
another connector pin. Refer to the following section for details.
T 5.3.3 Allocating Input Signals to Pins and Parameter Settings on page 5-17

/HOME (Homing Input) Signal

This signal functions as the homing command.

Type Signal Pin Signal Status Meaning
ON (closed) Homing is started.
Input /HOME | 9 [default setting] The current status is maintained. Confirm that
OFF (open) the /BUSY signal has turned ON before you
turn OFF this signal.

Note: Use PnBA5 = n.O0OXO (/HOME (Homing Input) Signal Allocation) to allocate the /HOME signal to another
connector pin. Refer to the following section for details.
T 5.3.3 Allocating Input Signals to Pins and Parameter Settings on page 5-17

/S-ON (SERVO ON Input) Signal

This signal enables operation of the Servomotor.

Type Signal Pin Signal Status Meaning

Power is supplied to the Servomotor to enable
operation.

Power supply to the Servomotor is stopped
and operation is disabled.

ON (closed)

Input /S-ON | 10 [default setting]
OFF (open)

Note: Use PNnBAF = n.OOX0O (/S-ON (SERVO ON) Signal Allocation) to allocate the /S-ON signal to another con-
nector pin. Refer to the following section for details on input signal allocation.
T 5.3.3 Allocating Input Signals to Pins and Parameter Settings on page 5-17

@ Input the /S-ON signal while the Servomotor is stopped. You cannot change to the SERVO ON

state while the Servomotor is operating.
Important
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5.3 Sequence I/O Signals

5.3.1 Input Signals

/DEC (Homing Deceleration Switch Input) Signal

This is the home proximity signal that is used for homing. It is used to change the homing

speed.
Type Signal Pin Signal Status Meaning
The homing speed is changed to the
, ON (closed) approach speed or creep speed. The opera-
Input /DEC | 11 [default setting] tion depends on the homing method.
OFF (open) The speed does not change.

Note: Use PnBB2 = n.O0OXO (/DEC (Homing Deceleration Switch Input) Signal Allocation) to allocate the /DEC sig-
nal to another connector pin. You can allocate the signal only to CN1-9 to CN1-14. If you allocate it to any pin
other than CN1-9 to CN1-14, an A.04A alarm (Parameter Setting Error 2) will occur.

Refer to the following section for details on allocations.
Iz 5.83.3 Allocating Input Signals to Pins and Parameter Settings on page 5-17

/ALM-RST (Alarm Reset Input) Signal

This signal functions as the alarm reset command.

Meaning

Type Signal Pin Signal Status
/ALM- , ON (closed) Resets alarms.
Input 12 [default settin
P RST [ 9l OFF (open) Does not reset alarms.

Note: Use PnBB4 = n.OOXO (/ALM-RST (Alarm Reset) Signal Allocation) to allocate the /ALM-RST signal to
another connector pin. Refer to the following section for details.
5 5.3.3 Allocating Input Signals to Pins and Parameter Settings on page 5-17

/P-CL (Forward External Torque Limit) Signal

This signal turns the forward external torque limit ON and OFF.

Type Signal Pin Signal Status Meaning
, ON (closed) Enables the forward external torque limit.
Input /P-CL | 13 [default setting] , —
OFF (open) Disables the forward external torque limit.

Note: Use PnBB5 = n.OOX0O (/P-CL (Forward External Torque Limit Input) Signal Allocation) to allocate the /P-CL
signal to another connector pin. Refer to the following section for details.
5 5.3.3 Allocating Input Signals to Pins and Parameter Settings on page 5-17

/N-CL (Reverse External Torque Limit) Signal

This signal turns the reverse external torque limit ON and OFF.

Meaning

Type Signal Pin Signal Status
) ON (closed) Enables the reverse external torque limit.
Input /N-CL | 13 [default setting] - —
OFF (open) Disables the reverse external torque limit.

Note: Use PnBB6 = n.OOXO (/N-CL (Reverse External Torque Limit Input) Signal Allocation) to allocate the /N-CL
signal to another connector pin. Refer to the following section for details.
IZ 5.3.3 Allocating Input Signals to Pins and Parameter Settings on page 5-17

E-STP (Emergency Stop Input) Signal

This signal functions as the emergency stop command.

Meaning

Type Signal Pin Signal Status
ON (closed) The emergency stop is cleared.
. An emergency stop is performed. (The motor
Input E-STP | 15 [default setting] OFF (open) is decelerated to a stop at the emergency
P stop torque and the system is changed to the

SERVO OFF state.)

Note: Use PnBB8 = n.O0OX0O (E-STP (Emergency Stop Input) Signal Allocation) to allocate the E-STP signal to
another connector pin. Refer to the following section for details.
Iz 5.83.3 Allocating Input Signals to Pins and Parameter Settings on page 5-17
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5.3 Sequence I/O Signals
5.3.2 Output Signals

532 Output Signals

/INPOSITION (Positioning Completion Output) Signal

This signal indicates that Servomotor positioning has been completed.

The /INPOSITION signal is output when the difference between the reference position from the
host controller and the current position is equal to or less than the setting of PnB2D (Position-
ing Completed Width).

Use this signal to check the completion of positioning from the host controller.

Type Signal Pin Signal Status Meaning
/INPOSI ) ON (closed) Positioning has been completed.
Output 18 [default settin
P TION [ 9 OFF (open) Positioning has not been completed.

Note: Use PnBCO = n.OOX0O (/INPOSITION (Positioning Completion Output) Signal Allocation) to allocate the
/INPOSITION signal to another connector pin. Refer to the following section for details.
T 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18

€ Setting the Positioning Completed Width

The /INPOSITION signal is output when the difference between the target position and the cur-
rent position is equal to or less than the setting of PnB2D (Positioning Completed Width).

Positioning Completed Width
PnB2D Setting Range Setting Unit Default Setting When Enabled Clatsisol:llca—
110 99,999 Reference units 10 Immediately Setup

The setting of the positioning completed width has no effect on final positioning accuracy.

Reference Speed

Motor speed

N

Speed | - N

D \

Position deviation

/INPOSITION signal J

@ Setting the Output Timing of the /INPOSITION (Positioning Completion
Output) Signal

You can add a reference input condition to the output conditions for the /INPOSITION signal to

change the signal output timing.

o When Classifica-
Parameter Name Description Enabled tion
Output the /INPOSITION signal when
n. 0000 the absolute value of the position
[default deviation is the same or less than the
setting] setting of PnB2D (Positioning Com-
/INPOSITION pleted Width).
Pn207 n. 1000 EJF;eOt?g:wogB?pStc))m- Reserved setting (Do not use.) After Setup
Signal Output Output the /INPOSITION signal when | restart
Timing the absolute value of the position
n. 2000 deviation is the same or less than the
) setting of PnB2D (Positioning Com-
pleted Width) and the reference input
is 0.
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5.3 Sequence I/O Signals

5.3.2 Output Signals

/WARN (Warning Output) Signal

This signal is for a warning issued before the occurrence of an alarm.

Type Signal Pin Signal Status Meaning
ON (closed) Warning
OFF (open) Normal status

Output | /WARN | Must be allocated.

Note: 1. The SERVO OFF state is not entered when a warning occurs.

2. You must allocate the /WARN signal to use it. Use PnBC9 = n.OOXO (/WARN (Warning Output) Signal
Allocation) to allocate the signal to a connector pin. Refer to the following section for details.
Z 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18

/BK (Brake Output) Signal

This signal functions as the brake operation command. Use it when it is necessary to achieve a
brake system in the equipment driven by the motor.

The Servomotor does not have its own brake. Prepare a brake system in your equipment as
required using this signal.

Type Signal Pin Signal Status Meaning
ON (closed) Releases the brake.
OFF (open) Operates the brake.

Output | /BK Must be allocated.

Note: You must allocate the /BK signal to use it. Use PnBCA = n.O0OXO (/BK (Brake Output) Signal Allocation) to
allocate the signal to a connector pin. Refer to the following section for details.
I 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18

/S-RDY (Servo Ready Output) Signal

This signal indicates when the Servomotor is ready to receive the /S-ON (SERVO ON Input) sig-
nal.

The /S-RDY signal is turned ON under the following conditions.

» The power supply is ON.

» There are no alarms.

» Emergency stop status does not exist.

Type Signal Pin Signal Status Meaning
ON (closed) E:lady to receive the /S-ON (SERVO ON) sig-
Output | /S-RDY | Must be allocated. :
uipd 4 Not ready to receive the /S-ON (SERVO ON)
OFF (open) signal.

Note: You must allocate the /S-RDY signal to use it. Use PnBCB = n.OOXO (/S-RDY (Servo Ready) Signal Alloca-
tion) to allocate the signal to a connector pin. Refer to the following section for details.
Iz 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18

o
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/CLT (Torque Limit Status Output) Signal

This signal indicates whether the motor output torque is being limited.

Type Signal Pin Signal Status Meaning
ON (closed) Ir:iggjotor output torque is being
Output | /CLT 20 [default setting] : :
The motor output torque is not
OFF (open) oo
being limited.

Note: Use PNBCC = n.OOXO (/CLT (Torque Limit Status Output) Signal Allocation) to allocate the /CLT signal to
another connector pin. Refer to the following section for details.
IZ 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18
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5.3 Sequence I/O Signals

5.3.2 Output Signals

/TGON (Rotation Detection Output) Signal

This signal indicates that the Servomotor is operating.

This signal is output when the Servomotor rotates at the setting of Pn502 (Rotation Detection
Level) or faster.

Type Signal Pin Signal Status Meaning
ON (closed) The Servomotor is operating at the setting of
Pn502 or faster.
Output | /TGON | Must be allocated. - - -
OFF (open) The Servomotor is operating at a speed that is
slower than the setting of Pn502.

Note: You must allocate the /TGON signal to use it. Use PnBCD = n.OOXO (/TGON (Rotation Detection Output)
Signal Allocation) to allocate the signal to a connector pin. Refer to the following section for details.
T 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18

€ Setting the Rotation Detection Level

Use the following parameter to set the speed detection level at which to output the /TGON sig-
nal.

Rotation Detection Level
Pn502 Setting Range Setting Unit Default Setting
1 to 10,000 1 min™’ 30

When Enabled
Immediately Setup

Classification

/NEAR (Near Output) Signal

This signal indicates when the motor position is close to the completion of positioning.

The host controller receives the /NEAR signal before it receives the /INPOSITION (Positioning
Completion) signal so it can start preparations for the operating sequence to use after position-
ing has been completed. This allows you to reduce the time required for operation when posi-
tioning is completed.

The NEAR signal is generally used in combination with the /INPOSITION (Positioning Comple-
tion Output) signal.

Type Signal Pin Signal Status Meaning
The Servomotor has reached a point
ON (closed) near to positioning completion.
Output /NEAR Must be allocated.
OFF (open) The Servomotor has not reached a
point near to positioning completion.

Note: You must allocate the /NEAR signal to use it. Use PnBCE = n.OOX0O (/NEAR (Near Output) Signal Allocation)
to allocate the signal to a connector pin. Refer to the following section for details.
T 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18

€ Setting the Position Near Width

You set the condition for outputting the /NEAR (Near Output) signal in PnB2F (Near Width). The
/NEAR signal is output when the difference between the target position and current position is
equal to or less than the setting of PnB2F.

Near Width
PnB2F Setting Range Setting Unit Default Setting When Enabled | Classification
110 99,999 Reference units 10 Immediately Setup




5.3 Sequence I/O Signals

5.3.2 Output Signals

Ref
e e;rence Speed Motor speed

Speed | - R\

’ N
D \

Position deviation _

/INPOSITION signal J

Note: Normally, set PnB2F to a value that is larger than the setting of PnB2D (Positioning Completed Width).

/POSRDY (Homing Completed Output) Signal

This signal is output when the position information becomes valid after homing is completed.

Type Signal Pin Signal Status Meaning
Output | /POSRDY | 23 [default setting] ON (closed) The position information is valid.
utpu u i
P 9 OFF (open) The position information is not yet valid.

Note: Use PnBD2 = n.OOX0O (/POSRDY (Homing Completed Output) Signal Allocation) to allocate the /POSRDY
signal to another connector pin. Refer to the following section for details.
Iz 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18

/BUSY (Busy Output) Signal

This signal indicates that the Servomotor is performing a positioning operation, pressing opera-
tion, or other operation.

Type Signal Pin Signal Status Meaning
ON (closed The Servomotor is operating.
Output | /BUSY | 22 [default setting] ( ) , P g
OFF (open) The Servomotor is stopped.

Note: Use PnBD1 = n.OOX0O (/BUSY (Busy Output) Signal Allocation) to allocate the /BUSY signal to another con-
nector pin. Refer to the following section for details.
5 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18

/S-ONS (SERVO ON Status Output) Signal
This signal indicates whether the SERVOPACK is in the SERVO ON or SERVO OFF state.

Type Signal Pin Signal Status Meaning
) ON (closed) SERVO ON
Output | /S-ONS | 24 [default sett
HiPY [default setting] |5 ee open) SERVO OFF

Note: Use PnBD4 = n.OOXO (/S-ONS (SERVO ON Status Output) Signal Allocation) to allocate the /S-ONS signal
to another connector pin. Refer to the following section for details.
IZ 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18

E-STPS (Emergency Stop Status Output) Signal

The signal indicates when an emergency stop is in effect.

Type Signal Pin Signal Status Meaning
ON (closed The emergency stop was cleared.
Output | E-STPS | 25 [default setting] | o~ C125%%) gency stop W
OFF (open) An emergency stop is in effect.

Note: Use PnBD5 = n.OOXO (E-STPS (Emergency Stop Status Output) Signal Allocation) to allocate the E-STPS
signal to another connector pin. Refer to the following section for details.
Iz 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18
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5.3 Sequence I/O Signals
5.3.2 Output Signals

/PCO (Encoder Origin) Signal

This signal is output when the encoder origin is passed. One pulse is output for each Servomo-
tor rotation.

Type Signal Pin Signal Status Meaning
ON (closed) Encoder origin.
OFF (open) Not encoder origin.

Output | /PCO 21 [default setting]

Note: 1. Use the /PCO signal on the rising edge.

2. Use PnBDO = n.OOX0O (/PCO (Encoder Origin Output) Signal Allocation) to allocate the /PCO signal to
another connector pin. Refer to the following section for details.
Im 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18

/ZONEO to /ZONE3 (ZONE Output) Signals

These signals indicate when the current position is within a zone specified in the ZONE table.

Type Signal Pin Signal Status Meaning
/ZONEO ON (closed) ON=1,0FF =0
Output | to Must be allocated. The /ZONEO to /ZONES signals specify a 4-bit
/ZONE3 OFF (open) binary number. ZONEO to ZONES specify a zone.

Note: You must allocate the /ZONEO to /ZONE3 signals to use them. Use PnBD6 = n.O00OX0O to PnBDY9 = n.OOXO
(/ZONEO to /ZONE3 (ZONE Output) Signal Allocations) to allocate the signals to connector pins. Refer to the
following section for details.

IZ 5.3.4 Allocating Output Signals to Pins and Parameter Settings on page 5-18

ALM (Servo Alarm Output) Signal

This signal is output when the SERVOPACK detects an error.

@ Configure an external circuit so that this alarm output turns OFF the power supply to the SERVO-
PACK whenever an error occurs.

Important
Type Signal Pin Signal Status Meaning
ON (closed Normal SERVOPACK status
Output |ALM |19 ( ) d
OFF (open) SERVOPACK alarm

Note: 1. The Servomotor changes to the SERVO OFF state when there is an alarm.
2. Refer to the following section for information on the alarm reset methods.
I 70.1.6 Alarm Reset on page 10-17
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5.3 Sequence I/O Signals

5.3.3 Allocating Input Signals to Pins and Parameter Settings

5.3.3

Allocating Input Signals to Pins and Parameter Settings

Although you can use the input signals with the default settings, you can also allocate the
desired input signals to pins 9 to 16 on the 1/0 signal connector (CN1). You set the allocations
in the following parameters: n.OOXO of PnBA2, PnBA5, PnBAF, PnBB2, and PnBB4 to
PnBBS.

a « If you change the polarity of the /S-ON (SERVO ON Input) signal from the default setting, you
@ may not be able to turn OFF the power supply to the Servomotor if signal lines break or other
problems occur. If you must change the polarity of one of these signals, verify operation and
Important make sure that no safety problems will exist.
« If you allocate more than one signal 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.

Input signals are allocated as shown in the following table.
Refer to Interpreting an Input Signal Allocation Table and change the allocations accordingly.
Interpreting an Input Signal Allocation Table

; CN1 Pin No. These columns give the parameter
Input Signal | Parameter settings to use. Signals are
9 10 11 12 13 14 15 16 f .
allocated to CN1 pins according to

/STOP PnBAZ = ol 112 3| al|s | 6 | 7 [|lesetings
n.00Oxa D : Default settings.
CN1 Pin No.
Input Signal Parameter 9 TREIRER : 13 14 115 | 16
/STOP Tgéig ol1|2]|3 4|5 |67
/HOME ngi; ol1 |23 |4|5]|86]|7
/S-ON S o1 |28 4a 5|6 |7
/DEC E’f‘ggi; ol 1|23 4|56 |7
/ALM-RST ngi; o1 2|s|a]|5 |67
/P-CL ngig ol 1|2 |3|l4]|5 |67
/N-CL if‘ggi; ol 12|34 ]|5 |67
/CLR ?{:?5)7(5 ol 1|23 4|56 |7
E-STP E’hggi; ol 12|34 |5]|6]7

Example of Changing Input Signal Allocations

The following example shows reversing the /S-ON signal allocated to CN1-10 and the /DEC
signal allocated to CN1-11.

PnBAF = n.OO10 PnBB2 =n.0020 Before change
! 2

PnBAF = n.OO20 PnBB2 =n.O0O10 After change

Refer to the following section for the parameter setting procedure.
Z 5.1.3 Parameter Setting Methods on page 5-5
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5.3 Sequence I/O Signals

5.3.4 Allocating Output Signals to Pins and Parameter Settings

Confirming Input Signals

You can confirm the status of input signals on the I/O signal monitor. Refer to the following sec-
tion for information on the 1/O signal monitor.
IZ 9.2.3 I/O Signal Monitor on page 9-5

534 Allocating Output Signals to Pins and Parameter Set-
tings

Although you can use the output signals with the default settings, you can also allocate the
output signals to pins 18 and 20 to 28 on the 1/O signal connector (CN1). You set the alloca-
tions in the following parameters: n.O0OXO of PNBCO, PnBCY9 to PNnBCE, PnBDO to PnBD2,
and PnBD4 to PhBDS9.

y » The signals that are not detected are considered to be OFF.
« If you allocate more than one signal to the same output circuit, a logical OR of the signals will

Important be output.

Output signals are allocated as shown in the following table.
Refer to Interpreting an Output Signal Allocation Table and change the allocations accordingly.
Interpreting an Output Signal Allocation Table

CN1 Pin No. These columns give the
Output Signal | Parameter parameter settings to use.
18 20 21 22 23 24 25 26 27 28 Signals are allocated to CN1
pins according to the settings.
/INPOSITION P”Bcg =lo 1| 2|3 |4 |5 |6 | 7| 8]o9 ]
n.0oxo D : Default settings.
. CN1 Pin No.
Output Signal Parameter
18 | 20 |21 |22 | 23 | 24 | 25 | 26 | 27 | 28
PnBCO =
/INPOSITION n.O00XO 0 1 2 3 4 5 6 7 8 9
PnBC9 =
/WARN n.O00XO 0 1 2 3 4 5 6 7 8 9
PnBCA =
/BK n.O00XO 0 1 2 3 4 5 6 7 8 9
PnBCB =
/S-RDY n.O0XO 0 1 2 3 4 5 6 7 8 9
PnBCC =
/CLT n.O00XO 0 1 2 3 4 5 6 7 8 9
PnBCD =
/TGON n.O00XO 0 1 2 3 4 5 6 7 8 9
PnBCE =
/NEAR n.O00XO 0 1 2 3 4 5 6 7 8 9
PnBDO =
/PCO n.O00XO 0 1 2 3 4 5 6 7 8 9
PnBD1 =
/BUSY n.O00XO 0 1 2 3 4 5 6 7 8 9
PnBD2 =
/POSRDY n.00XO 0 1 2 3 4 5 6 7 8 9
PnBD4 =
/S-ONS n.O00XO 0 1 2 3 4 5 6 7 8 9
PnBD5 =
E-STPS n.00XO 0 1 2 3 4 5 6 7 8 9
PnBD6 =
/ZONEQO n.O00XO 0 1 2 3 4 5 6 7 8 9
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5.3 Sequence I/O Signals

5.3.5 Setting I/0 Signal Status with Parameters

Continued from previous page.

. CN1 Pin No.

Output Signal Parameter

18 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28
PnBD7 =

/ZONEA1 . O0X0 0 1 2 3 4 5 6 7 8 9
PnBD8 =

/ZONE2 . O0X0 0 1 2 3 4 5 6 7 8 9
PnBD9 =

/ZONE3 n.00XO 0 1 2 3 4 5 6 7 8 9

Example of Changing Output Signal Allocations
The following example shows allocating to CN1-21 the /INPOSITION signal that is allocated to

CN1-18.
PnBCO = n.OO0O Before change
\2

PnBCO = n.OO20 After change

Refer to the following section for the parameter setting procedure.
& 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.
I 9.2.3 /O Signal Monitor on page 9-5

9.3.5

Setting I/0 Signal Status with Parameters

You can use the n.OOOX digit in the parameters to change the signal polarities, make the sig-
nals always active or always inactive, or to make other settings. Refer to the following section

for details.
I 71.1.2 List of Parameters on page 11-2

An example of changing the signal polarity of the /DEC (Homing Deceleration Switch) signal
and other examples are given below.
» Reversing Signal Polarity
PnBB2 = n.O0OO0 — PnBB2 = n.OOO1
» Making a Signal Always Active
PnBB2 = n.O0OO0 — PnBB2 = n.OOO2
+ Making a Signal Always Inactive
PnBB2 = n.O0OO0 — PnBB2 = n.OOO3

Example
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5.4 Settings That Must Be Adjusted to the System
5.4.1 Motor Direction Setting

m Settings That Must Be Adjusted to the System

541 Motor Direction Setting

You can reverse the direction of Servomotor rotation by changing the setting of Pn000 =
n.O0O0OX (Direction Selection) without changing the polarity of the position reference.

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

Forward/
Parameter Reverse Feedback Signal from SERVOPACK
Reference
+ Torque reference
Forward =
n.000O00 reference | Time
Use CCW as cow Motor speed
the forward
direction. * Torque reference

[default setting] | Reverse

— rime
reference |’ NI

CW Motor speec
Pn000
+4 Torque referenc

n.0001 roforenc @) = ye
Use CW as the CW I Motor speed
forward
direction. ’ T f

_' orque reterence
(Fljiv?rseM gy | Reverse |’ rime

otation Mode
reference
cow N A

Motor speed

542 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 pulse
reference 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.
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5.4 Settings That Must Be Adjusted to the System

5.4.2 Electronic Gear Settings
The difference between using and not using the electronic gear is shown below.

In this example, the following machine configuration is used to move the workpiece 10 mm.

Workpiece
A_H L]
Resolution: . Ball screw lead:
1,024 (10 bits) 6 mm

If you use the electronic gear, it is not necessary
to calculate the number of reference pulses for
each reference.

If you use reference units to move the work-
piece when one reference unit is set to 20
um, the travel distance is 20 um per pulse.
To move the workpiece 10 mm (10,000
um), 10,000 + 20 = 500 pulses, so 500
pulses would be input.

If you do not use the electronic gear,
you must calculate the number of
reference pulses for each reference.

To move a workpiece 10 mm:
®Calculate the number of revolu-
tions.
The motor will move 6 mm for each
revolution, so 10/6 revolutions are
required to move 10 mm.
@Calculate the required number of
reference pulses.
One revolution is 1,024 pulses,
therefore
10/6 x 1,024 = 1,706.66 pulses.
®lnput 1,707 pulses as the refer-
ence.

Electronic Gear Ratio Settings
Set the electronic gear ratio using Pn20E and Pn210.

@

Set the electronic gear ratio within the following range.

0.01 < Electronic gear ratio (B/A) < 100
If the electronic gear ratio is outside of this range, an A.040 alarm (Parameter Setting Error) will

Important occur.
Electronic Gear Ratio (Numerator)
Pn20E Setting Range Setting Unit Default Setting When Enabled | Classification
110 65,535 1 1 After restart Setup
Electronic Gear Ratio (Denominator)
Pn210 Setting Range Setting Unit Default Setting When Enabled | Classification o
1 t0 65,535 1 1 After restart Setup 3

€ Calculating the Settings for the Electronic Gear Ratio

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:

. ) Pn20E Encoder resolution m
Electronic gear ratio — = = - - X
A Pn210 Travel distance per load shaft revolution (reference units) =~ N

B Encoder Resolution
You can check the encoder resolution in the Servomotor model number.

SGMSL -O0000000

Encoder Resolution
1,024

Code Specification
K 10-bit incremental encoder

5-21



5-22

5.4 Settings That Must Be Adjusted to the System

5.4.3 Torque Limit Selection

Electronic Gear Ratio Setting Examples

Setting examples are provided in this section.

Machine Configuration

Ball Screw

Rotary Table

Belt and Pulley

Reference unit: 0.01°

Reference unit: 0.05 mm

o Reference unit: 0.02 mm Load shaft
Step Description Load shaft \
Rl Gear ratio:
Encoder:  Ball screw lead: Loa dﬁ' 17100 ?/ear ratio: ()5 Pulley dia.: 100 mm
10bits  6mm Encoder: 50
10 bits Encoder: 10 bits
« Rotation angle per revo- | - Pulley dia.: 100 mm
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 1,024 (10 bits)

1,024 (10 bits)

1,024 (10 bits)

3 | Reference Unit 0.002 mm (20 um)

0.01°

0.05 mm (50 pm)

Travel Distance per
4 | Load Shaft Revolution
(Reference Units)

6 mm/0.02 mm = 300

360°/0.01° = 36,000

314 mm/0.05 mm =
6,280

B 1,024 1

X

5 | Electronic Gear Ratio

B 1,024 100

B 1,024 50

= x
A 6,280 1

A = 300 1 A 36000 1
Pn20E: 1,024 Pn20E: 10,240 Pn20E: 51,200
6 | Parameters
Pn210: 300 Pn210: 3,600 Pn210: 6,280
543 Torque Limit Selection
You can limit the torque that is output by the Servomotor.
There are two ways to limit torque.
Limit Method Description Reference
Irﬁernal Torque The torque is always limited with the setting of a Internal Torque Limits on page 5-22
Limits parameter.
E.xtgmal Torque The torque is limited with an input signal from External Torque Limits on page 5-23
Limits the host computer.

Note: 1. If more than one torque limit is enabled, the smallest torque limit is used.
2. If you set a value that exceeds the maximum torque of the Servomotor, the torque will be limited to the

maximum torque of the Servomotor.

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).

Forward Torque Limit
Pn402 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%" 800 Immediately Setup
Reverse Torque Limit
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.



5.4 Settings That Must Be Adjusted to the System

5.4.3 Torque Limit Selection

Without Internal Torque Limits

(Output to the maximum torque is possible.) With Internal Torque Limits

' Maximum torque Torque limit
— Speed r queimi Speed
‘ Pn402 -+ ;

t K
0 i

External Torque Limits

You can limit the torque only when required by the operating conditions of the machine by turn-
ing a signal from a host controller ON and OFF.

€ 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.

You must allocate the /P-CL and /N-CL signals to use them. Use PnBB5 = n.OOOXX (/P-CL
(Forward External Torque Limit Input) Signal Allocation) and PnBB6 = n.OOXX (/N-CL (Reverse
External Torque Limit Input) Signal Allocation) to allocate the /P-CL and /N-CL signals to con-
nector pins.

Type Signal |[Connector Pin No. | Signal Status Meanin
9 9 9
, ON (closed) Applies the forward external torque limit.
/P-CL 13 [default setting] —
Inout OFF (open) Cancels the forward external torque limit.
u
P ) ON (closed) Applies the reverse external torque limit.
/N-CL | 13 [default setting] —
OFF (open) Cancels the reverse external torque limit.

@ Setting the Torque Limits
The parameters that are related to setting the torque limits are given below.

If the setting of 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.

Forward External Torque Limit
Pn404 Setting Range Setting Unit Default Setting | When Enabled C'a::‘if)i:ca'
0 to 800 1%" 100 Immediately Setup Es
Reverse External Torque Limit &
Pn405 Setting Range Setting Unit Default Setting When Enabled Cla::izi:ca—
0 to 800 1%" 100 Immediately Setup

* Set a percentage of the rated motor torque.

€ 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%.

In this example, the Servomotor direction is set to Pn000 = n.OOO0OO0 (Use CCW as the forward
direction).
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5.4 Settings That Must Be Adjusted to the System

5.4.4 Software Limits

/P-CL signal
OFF ON
PN402 4 - =007 T
T\ Speed
Pn404
OFF 0 0
Torque
V1 Pn403 4-- - - - - oo
/N-CL signal
Pnd02 4o oo PR402 4o
N\ Speed Speed
\ Pn404 +———1----- \-mmmmmmm e
ON 0 — 0 —
Pn405 4------------- /\—‘ Pn405 +------------ /\—‘
Torque Torque
Pn403 4 -------mmmmmmmmee e Pn403 4 - - -

544

Software Limits

You can set software limits for safety. The Servomotor will be forced to stop if the current position
exceeds the setting of the forward software limit (P-LS) (PnB21) or the setting of the reverse software
limit (N-LS) (PB23).

Forward Software Limit (P-LS)
PnB21 Setting Range Setting Unit Default Setting When Enabled Classification
-99,999,999 to .
99,999 999 Reference units 0 After restart Setup
Reverse Software Limit (N-LS)
PnB23 Setting Range Setting Unit Default Setting When Enabled Classification
-99,999,999 to .
99,999,999 Reference units 0 After restart Setup
Home Position
PnB25 Setting Range Setting Unit Default Setting When Enabled Classification
-99,999,999 to .
99,999,999 Reference units 0 After restart Setup

For a ball screw or other equipment with linear motion, set the forward software limit (P-LS) in PnB21
and set the reverse software limit (N-LS) in PnB23.

An A.A9F warning (Motion Error Warning) will occur if the positioning target point exceeds a software
limit. If you set both PnB21 and PnB23 to 0, the software limits are disabled.

The software limits are enabled when homing is completed. However, if PnB31 is set to O (operate
without homing), the software limits are enabled as soon as the power supply is turned ON.

Reverse software limit
(N-LS): PnB23

Workpiece

Forward software limit
(P-LS): PnB21




5.4 Settings That Must Be Adjusted to the System

5.4.5 Motor Overload Detection Level

9.4.5

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).

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 wamings
when Pn52B = 50%

Detection curve for overload alarms

Detection CUI’\/-G. ;o-r overload warnings
when Pn52B = 20% (default setting)

<

100% 200% Torque reference (%)

Overload Warning Level

Pn52B Setting Range Setting Unit Default Setting When Enabled | Classification

11to 100 1% 20 Immediately Setup

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

Pn52C Setting Range Setting Unit Default Setting When Enabled | Classification

10to 100 1% 100 After restart Setup

An A.720 alarm (Continuous Overload) can be detected earlier to protect the Servomotor from
overloading.

o
=]

=

(0]
w
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5.4.6 Software Reset

Overload
detection time

Detection curve
for overload
alarms when
Pn52C = 100%
(default setting)

|
A.720 ! A.710
|

N
N
N
|
753

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.

I Chapter 2 Selection

546 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 system is in the SERVO OFF state and that the motor is stopped
before you start a software 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 three
seconds.

Before you execute a software reset, check the status of the SERVOPACK and Servomo-
tor and make sure that no problems will occur.

Information

Preparations

Confirm that the following conditions are met before you perform a software reset.
» The system must be in the SERVO OFF state.
« The motor must be stopped.

Operating Procedure

Use the following procedure to perform a software reset.

1. Select Setup - Software Reset from the menu bar of the Main Window of the Sig-
maWin+.
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5.4 Settings That Must Be Adjusted to the System

5.4.6 Software Reset

2. Click the Execute Button.
x|

A CAUTION

The software reset function resets the Servopack by using software
and re-calculates all settings including parameters.

Be sure to carefully read the SigmaWin+ Operation Manual before
executing thiz function. Special care must be taken for the following.

The Servopack will stop responding for approximately 3 seconds
after the execution begins.

Before executing this function, always check the Servopack and
motor status to ensure safety.

Cancel |

Click the Cancel Button to cancel the software reset. The Main Window will return.

3. Click the Execute Button.
x|

The software reset function will be executed.
The Servopack will st i F approximately 5

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.

1,
A CAUTION

The softvwware reset function has been completed.
Al seftings including parameters were re-calculated. Always
reconnect the Sigmaiyint to the Servopack after execution of this

function.

Setup
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5.4 Settings That Must Be Adjusted to the System

5.4.7 Adjusting the Motor Current Detection Signal Offset

Adjusting the Motor Current Detection Signal Offset

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) ;.,.+;a/ized.

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 system must be in the SERVO OFF state.

€ 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 D etection Dffset

A CAUTION

Mormally, it is not necessary to adjust the mator current detection offset
as the Servopack has already been adjusted by our company.
Careless use of this function may degrade Servopack performance.

Clicking the Continue buttan will start this operation

Cancel

3. Click the Adjust Button.
x|




5.5 Settings for References

5.5.1 Smoothing

m Settings for References

551 Smoothing

Smoothing allows you to apply a filter to the position reference to produce smoother Servomo-
tor operation.

Note: Smoothing does not affect the travel distance.

The following parameters are related to smoothing.

Average Position Reference Movement Time
Pn217 Setting Range Setting Unit Default Setting When Enabled | Classification
. Immediately after
0 to 10,000 0.1 ms 0 the motor stops Setup

* The filter is disabled if you set the parameter to O.

Note: Change the setting only when the motor is stopped.

Speed Pn217 Before fiter
‘ ‘ After filter
Target speedf- - - - - - -
/ ! Va Pn217
‘ Time

Setup
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Trial Operation

This chapter provides information on the flow and proce-
dures for trial operation and convenient functions to use
during trial operation.

B Fow of Trial Operation ...............62
[ nspetons and Confimatons befor Tl Operation .. 63
(N il Oprton or e Sttt alad .. 84

6.3.1 Preparations ............. ... ... .. ... ...
6.3.2 OperatingProcedure .. .................... 6-4

6.4.1  Preparing the Servomotor for Trial Operation ... 6-7

6.4.2  Trial Operation from the Host Controller ....... 6-8
Trial Operaon withthe Servomotor Comnected fo the Machine .. 6-10.
6.5.1 Precautions ........ ... ... ... ... .. 6-10
6.5.2 Preparations ............ . . ... .. 6-10
6.5.3 OperatingProcedure .. ................... 6-10

6.6.1 Program Jog Operation . .................. 6-12
6.6.2 OriginSearch .......... .. ... .. ........ 6-16




6.1 Flow of Trial Operation

Flow of Trial Operation

The procedure for trial operation is given below.

»

e

(0]
©

Meaning

Reference

Installation

Install the Servomotor and SERVOPACK according to
the installation conditions. First, operation is checked
with no load. Do not connect the Servomotor to the
machine.

Chapter 3 Installation

Wiring and Connections

Wire and connect the SERVOPACK. First, Servomo-
tor operation is checked without a load. Do not con-
nect the CN1 connector on the SERVOPACK.

Chapter 4 Wiring and Connections

Confirmations before Trial Operation

6.2 Inspections and Confirmations before Trial
Operation on page 6-3

Preparations for Trial Operation

Power ON

Trial Operation from the Host Controller for the Ser-
vomotor without a Load

Secure the motor flange
to the machine. Do not

connect the motor shaft
to the load shaft.

6.3 Trial Operation for the Servomotor without
a Load on page 6-4

Trial Operation

Trial Operation with the Servomotor Connected to the
Machine

Secure the motor flange to the
machine, and connect the 0 host
motor shaft to the load shat ~ \controller
with a coupling or other means,|

6.5 Trial Operation with the Servomotor Con-
nected to the Machine on page 6-10




6.2 Inspections and Confirmations before Trial Operation

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 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.

Trial Operation
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6.3 Trial Operation for the Servomotor without a Load

6.3.1 Preparations

Trial Operation for the Servomotor without a Load

You perform jog operation from the SigmaWin+ for trial operation of the Servomotor without a
load. Jog operation from the SigmaWin+ is used to check the operation of the Servomotor
without connecting the SERVOPACK to the host controller. The Servomotor is moved at the
preset jog speed and acceleration/deceleration rates according to commands from the Sig-

6-4

maWin+.
6.31 Preparations
Confirm the following conditions before you jog the Servomotor.
» The parameters must not be write prohibited.
» The power supply must be ON.
» There must be no alarms.
» The system must be in the SERVO OFF sate.
» Emergency stop status must not exist.
« The motor code of the Servomotor to use must be set in PNO8A (Motor Selection Switch).
» The jog speed must be set considering the operating range of the machine.
The jog speed is set with the following parameters.
Jog Speed
Pn304 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1 min’ 500 Immediately Setup
Soft Start Acceleration Time
Pn305 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup
Soft Start Deceleration Time
Pn306 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup
6.32 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.

J0G Dperation [x]
1t Is dangerous to operate this function, because the servomotor wil rotate
Always be sureto check the user's manual before operating.

Pay particlar attention to the following points:

1. Perform safety checks around moving parts
Vil the operation bution is being depressed, the servomotor wil run at
the JOG spesd set. Exectte after hawing confirmed that servomotor
operation wil prsent no danger

2. [Forward Run Prohisit (P-OT)MReverse Run Frokibt (N-0T)] i disablzd
The Forward Run Prohibit (P-OT)Reverse Run Frohibtt (N-OT) signals are
disabled during JOG operation (the servometor will nt stop even if the
P-OTM-OT signals are passed). When operating, carefully werify the action
and postion of the servomotormachine.

Clicking the OK button ta start the JOG operation




6.3 Trial Operation for the Servomotor without a Load

6.3.2 Operating Procedure

3. Check the jog speed and then click the Servo ON Button.

JOG Speed Seftng

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.
Jog operation will be performed only while you hold down the mouse button.

I0G Operation AXIS#0

~JOG Speed Settng————————————————————

Pn30d : JOG Speed

FDU [min-1] Edlit

[~ Operation

o Seryo OFF
I Servo 0N ;

Forward Reverse
— Lo Y
+O Om

5. After you finish jog operation, turn the power supply to the SERVOPACK OFF and ON
again.

This concludes the jog operation procedure.

Trial Operation
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6.4 Trial Operation from the Host Controller for the Servomotor without a Load

m Trial Operation from the Host Controller for the Servomotor without a Load

Confirm the following items during trial operation from the host controller for the Servomotor without a

load.

- Make sure that the Servomotor operation reference from the host controller to the SERVOPACK and

the I/O signals are set up properly.

- Make sure that the wiring between the host controller and SERVOPACK and the polarity of the wiring

are correct.
- Make sure that all operation settings for the SERVOPACK are correct.

The operation sequence for trial operation from the host controller for the Servomotor without a load is

given below.

Check the connections and status of the input signal circuits.
IS 6.4.1 Preparing the Servomotor for Trial Operation on page 6-7

- Preparations -

s
N

N
/

Trial Operation from the Host Controller
IZ 6.4.2 Trial Operation from the Host Controller on page 6-8

~Trial Operation ~

/
AN

Perform trial operation with the SERVOPACK and the machine.
Refer to the following section for details.
I5 6.5 Trial Operation with the Servomotor Connected to the Machine on page 6-10

/\ CAUTION

® Before you perform trial operation of the Servomotor without a load from the host controller,
make sure that there is no load connected to the Servomotor (i.e., that all couplings and belts
are removed from the Servomotor) to prevent unexpected accidents.

Secure the motor flange to the
machine. Do not connect the
motor shaft to the load shaft.

X3
_S—

,,,,mm




6.4 Trial Operation from the Host Controller for the Servomotor without a Load

6.4.1 Preparing the Servomotor for Trial Operation

6.4.1

Preparing the Servomotor for Trial Operation

This section provides the procedure to prepare the Servomotor for trial operation.

Preparations

Confirm the following items before you perform the procedure to prepare the Servomotor for trial

operation.

« Make sure that the preparations given in 6.7 Flow of Trial Operation on page 6-2have been
completed.

« Make sure that the trial operation described in 6.3 Trial Operation for the Servomotor without
a Load on page 6-4 has been completed.

Operating Procedure

The following procedure assumes that the default settings are used for the 1/0O signals required for trial
operation. Refer to the following section for information on the default I/O signal settings.
I 4.2 Basic Wiring Diagrams on page 4-7

1. Wire the I/0 signals from the host controller.
Refer to the following section for details.
5 4.2 Basic Wiring Diagrams on page 4-7
2. Check the following items.
O®OMake sure that the /S-ON (SERVO ON) signal can be input.

@Make sure that the E-STP (Emergency Stop Input) signal is ON (closed) (normal status).
Setting Method
« Input the signal to turn ON (close) CN1-15.
- Set PnBB8 to n.OOO3 (Always disable emergency stops).

®Make sure that a reference is not being input.
3. Connect the I/0 Signal Cable to the 1/O signal connector (CN1).
4. Turn ON the power supply to the SERVOPACK.

5. Confirm that the System Monitor display on the SigmaWin+ is as shown below.

System Monitor
ol
el il — The current signal status of the SERVOPACK is
ctor Running l Positioning Complete displayeol.
Motor base blocked (BB) — The current status of the SERVOPACK is displayed.
Tuning
ﬁ Trace @ Alarm

v Displays the System Monitor swindow at Sigmavvin+startup.

6. Select Monitor - Check Wiring from the menu bar of the Main Window of the SigmaWin+ and
check the status of the input signal.

7. Input the /S-ON (SERVO ON Input) signal.
The servo will turn ON.

Trial Operation
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6.4 Trial Operation from the Host Controller for the Servomotor without a Load

6.4.2 Trial Operation from the Host Controller

8. Confirm that the System Monitor display on the SigmaWin+ is as shown below.

System Monitor |

mi

Motor Power on Speed Reference Main Circuit

Motor Running Speed Coincidence

Motor running (RUN)

“"lr*_ Sefup q Tuning
Fa Trace @ Alarm

[+ Displays the System Monitor window at SigmaWWin+startup.

If the above display appears, power is being supplied to the Servomotor and the servo is ON.

If an alarm is displayed, the servo is OFF and power is not being supplied to the Servomotor. Refer to the
following section, clear the alarm, and repeat the procedure from step 4.

I 70.1.6 Alarm Reset on page 10-17

9. If you changed the setting of PnBB8 in step 2, return the setting to its original value.

This concludes the procedure to prepare the Servomotor for trial operation.

Proceed to the following section.
IS 6.4.2 Trial Operation from the Host Controller on page 6-8

6.4.2

Trial Operation from the Host Controller

This section describes the procedure for trial operation from the host controller.

Preparations

Confirm the following item before you perform the procedure for trial operation from the host controller.

« Make sure that the procedure to prepare the Servomotor for trial operation described in 6.4. 1
Preparing the Servomotor for Trial Operation on page 6-7 has been completed.

Operating Procedure
In this procedure, the electronic gear is set in the SERVOPACK and not in the host controller.

1. Turn OFF the /S-ON (SERVO ON) signal from the host controller.
The servo will turn OFF.

2. Set Pn200 = n.OOOX (Reference Pulse Form) to the reference pulse form of the host
controller.

3. Set the reference unit and set the electronic gear ratio (Pn20E and Pn210) according to
the host controller.

4. Turn the SERVOPACK power supply OFF and ON again.
The new parameter settings will be enabled.

5. Input the /S-ON (SERVO ON) signal from the host controller.
The servo will turn ON.



6.4 Trial Operation from the Host Controller for the Servomotor without a Load

6.4.2 Trial Operation from the Host Controller

6. Input a low-speed pulse reference from the host controller.
Use a travel distance (number of reference pulses) that is easy to check (for example, the number of
pulses for one rotation).

For safety, set the number of references pulses to approximately 100 min™'.

7. Check the number of reference pulses that are input to the SERVOPACK from the
changes in the input reference pulse counter before and after the reference.
SigmaWin+ procedure: Monitor - Monitor - Motion Monitor, Reference Pulse Counter

8. Check the actual number of motor rotations from the changes in the feedback pulse
counter before and after the reference.
SigmaWin+ procedure: Monitor - Monitor - Motion Monitor, Feedback Pulse Counter

9. Confirm that the changes in the input reference pulse counter and the feedback pulse
counter (i.e., the values from steps 7 and 8) satisfy the following equation.
Change in input reference pulse counter = Change in feedback pulse counter x (Pn20E/Pn210)

10. Confirm that the Servomotor shaft is rotating in the direction specified by the reference.
If the rotation direction does not agree with the reference direction, refer to the following section and
change the rotation direction.

T 5.4.1 Motor Direction Setting on page 5-20

11.Input a pulse reference for a comparatively large number of motor rotations from the
host controller so that the Servomotor will operate at a constant speed.

12. Check the reference pulse speed input to the SERVOPACK with the input reference
pulse speed monitor.
SigmaWin+ procedure: Monitor - Monitor - Motion Monitor, Input Reference Pulse

Speed

The input reference pulse monitor uses the following formula.

) Pn20E 1
Input reference pulse speed monitor = Input reference pulse speed [pulses/s]x 60 X
P pUse sp b pulse speed [p =T 1024
L I} L I} L
Reference input pulse speed/min Electronic Encoder pulses
gear ratio

13. Check the motor speed monitor.
SigmaWin+ procedure: Monitor - Monitor - Motion Monitor, Motor Speed

14. Confirm that the input reference pulse speed and the motor speed (i.e., the values from
steps 12 and 13) are the same.

15. Stop the pulse reference from the host controller.

16. Turn OFF the /S-ON (SERVO ON) signal from the host controller.
The servo will turn OFF.

This concludes the procedure for trial operation from the host controller. Proceed to the follow-
ing section.
s 6.5 Trial Operation with the Servomotor Connected to the Machine on page 6-10

Trial Operation
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6.5 Trial Operation with the Servomotor Connected to the Machine

6.5.1 Precautions

m Trial Operation with the Servomotor Connected to the Machine

This section provides the procedure for trial operation with both the machine and Servomotor.

6.5.1

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.

N

If you disabled the E-STP (Emergency Stop Input) signal for trial operation of the Servomotor
without a load, enable the E-STP (Emergency Stop Input) signal before you preform trial opera-

Important tion with the Servomotor connected to the machine in order to provide protection.

6.5.2

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 6.4 Trial Operation from the Host Controller for the

Servomotor without a Load on page 6-6 has been completed.

» Make sure that the SERVOPACK is connected correctly to both the host controller and the
peripheral devices.

« Emergency stop circuit wiring
» Host controller wiring

6.5.3

Operating Procedure

1. Enable the E-STP (Emergency Stop Input) signal (PnBB8 = n.O0O0O1).
Set protection, such as the emergency stop.
Set the parameters that are required for operation.

Turn OFF the power supply to the SERVOPACK.

o H 0D

Couple the Servomotor to the machine.

CN1

Secure the motor flange to the
machine, and connect the To host
motor shaft to the load shaft ~_\controller
with a coupling or other means.




6.5 Trial Operation with the Servomotor Connected to the Machine

6.5.3 Operating Procedure

6. Turn ON the power supplies to the machine and host controller and turn ON the power
supply to the SERVOPACK.

7. Confirm that protection, such as the emergency stop, operates 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.

8. Input the /S-ON (SERVO ON) signal from the host controller.
The servo will turn ON.

9. Perform trial operation according to 6.4 Trial Operation from the Host Controller for the
Servomotor without a Load on page 6-6 and confirm that the same results are obtained
as when trial operation was performed on the Servomotor without a load.

10. Check the settings of the parameters and confirm that the Servomotor operates accord-
ing to machine operating specifications.

11.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.

12. For future maintenance, save the parameter settings with one of the following methods.
» Use the SigmaWin+ to save the parameters as a file.
* Record the settings manually.

This concludes the procedure for trial operation with both the machine and Servomotor.

Trial Operation



6.6 Convenient Function to Use during Trial Operation

6.6.1 Program Jog Operation

m Convenient Function to Use during Trial Operation

This section describes some convenient operations that you can use during trial operation.
Use them as required.

661 Program Jog Operation

You can use program jog operation to enter commands from the SigmaWin+ to perform contin-
uous operation with an operation pattern (travel distance, movement speed, acceleration/
deceleration time, waiting time, and number of movements) that you preset in the parameters.

Program jog operation is used in the same way as normal jog operation, i.e., to check Servo-
motor operation and for simple positioning operations.

Preparations

Confirm the following conditions before you perform program jog operation.
» The parameters must not be write prohibited.

» The power supply must be ON.

» There must be no alarms.

« The system must be in the SERVO OFF state.

» 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.

Additional Information
You can use the functions that are applicable to position control.

Program Jog Operation Pattern

An example of a program jog operation pattern is given below. In this example, the Servomotor
direction is set to Pn000 = n.OOOO0 (Use CCW as the forward direction).

Setting : .
Settin Operation Pattern
of Pn530 9 P
Number of movements (Pn536)
,,,,,,,,, r o R N
i+ i | |
<W?:|tlng tlrge Movement speed \ Travel Travel Travel
- orvx(ar (Pn533) 1distance; distance distance
n.0000 travel dis- (Pn531) | . (Pn531) ‘ ‘ (Pn531)
tance) x Speed 0 = — — ! w !
Number of | T ! ! ! !
movements l— o ! ! !
Waiting time ~ Acceleration/ Waiting time Waiting time
(Pn535) deceleration  (Pn535) (Pn535)
time (Pn534)
Number of movements (Pn536)
‘ N
Speed 0 i
(Waiting time ! Travel 1 | Travel | |
— Reverse Movement speed ! distance l | distance | | distance
by travel dis-| (Pn533) ! Pn531 ! ! Pn531 ! !
n.oooi | 2 A WL A W R A
tance) x ! | | | |
,,,,,,,,,,,,, R S [
Number of | . PN . ! w
I 1 ! I [l
movements w \ ! ! ! *
-~ [ -
Waiting time  Acceleration/ Waiting time Waiting time
(Pn535) deceleration  (Pn535) (Pn535)
time (Pn534)

Continued on next page.

6-12



6.6 Convenient Function to Use during Trial Operation

6.6.1 Program Jog Operation

Continued from previous page.

Setting
Settin Operation Pattern
of Pn530 9 P
(Waiting time
- Forwarq Number of movements (Pn536) Number of movements (Pn536)
by travel dis- p
tl\?nceb) X . ST T ReGelerafion T Ty
umper o Travel 1 deceleration
movements distance Wag\ngsnme time (Pn534) W?g:?gs%r)ne (Pg\éesr;ent speed
n.00O02 | — (Waiting (rsat) \EPBLL T LD
time — Speed O : :
Reserve by 1 ! Travel Travel
travel dis- -~ Acceleration distance distance Movement speed
Waiting time e oo ation Waiting time i(Pn531): (Pns31) [ |(Pn533)
tance) x | |
Number of (PnS35) Yime Prsagy PoO3S N __f [ v
movements
(Waitingtime
— Reverse Number of mOﬁmentS (Pn536) Number of movements (Pn536)
is- A
by travel dis : N ~
tance) x . /(Ajccellerattlon/ . R
! eceleration |
Number of Vitingime | time (534 Waiing time Waiting tinef | Travel | Travel
movements ( n? o | , \(Pn535.) (Pn535) f \distance, distance Movement speec
n.000O3 | — (Waiting A e ‘ 1(Pn531)! (Prs3t) | |(PnS3)
. 1 ! ! [l 1 I 1
time — For- Speed 0 : L L . J
ward by ‘ !
! Travel ! !
travel dis- distance distance Acceleration/ Waiting time Movement speec
tance) x (Pn531) (Pn531) deodloraion 703 (Pri533)
Number of | oo M NS time(Pnd34) _ _ _ _ __ __________} _
movements
Number of movements (Pn536)
(Waiting time ' A
— Forward e\ SR
by travel dis- ! !
tance — | ' | Movement speed
oS ! | (Pn533)
n. 0004 Waiting time ! :
— Reserve ! . :
by travel dis- Speed 0 == ‘ ‘ \
| I I \
tance) x PR ) — ! Travel Movement speed
Number of Wit ! ! distance (Pn533)
aiting time g ti
movements Pr535)  Accdleration/ RSN (Pn531)
deceleraton "7\ [y
time (Pn534)
Number of movements (Pn536)
(Waiting time A
— Reverse . Acceleration/___ ________ o
[ ! deceleration \ |
by travel dis o time (Prisd) . ! el |
tance — Wé(iglnggtslr)ne ?ll_,'r?g%'r)ne ! g rtave | Movement speed
Waiting time | Fn - rdistance | (Pn533)
n.O0o0Os e = [ (Pn531)
— Forward | b b | !
by travel dis- Speed 0 = o — L —
I ! | ‘
tance) x Travel v
Number of distance Movement speed
movements (Pn531) (Pn533)
Information If Pn530 is set to n.000OO0, n.OOO1, n.OOO4, or n.OOO5, you can set Pn536 (Program

Jog Number of Movements) to 0 to perform infinite time operation.
You cannot use infinite time operation if Pn530 is set to n.OOO2 or n.OOOS.

Trial Operation



6.6 Convenient Function to Use during Trial Operation

6.6.1 Program Jog Operation

Related Parameters

Use the following parameters to set the program jog operation pattern. Do not change the set-

tings while the program jog operation is being executed.

Program Jog Operation-Related Selections
Pn530 Setting Range Setting Unit Default Setting When Enabled Classification
0000 to 0005 - 0000 Immediately Setup
Program Jog Travel Distance
Pn531 Setting Range Setting Unit Default Setting When Enabled Classification
110 1,0783,741,824 | 1 reference unit 1,024 Immediately Setup
Program Jog Movement Speed
Pn533 Setting Range Setting Unit Default Setting When Enabled Classification
1 to 10,000 1 min’ 500 Immediately Setup
Program Jog Acceleration/Deceleration Time
Pn534 Setting Range Setting Unit Default Setting When Enabled Classification
2 to 10,000 1 ms 100 Immediately Setup
Program Jog Waiting Time
Pn535 Setting Range Setting Unit Default Setting When Enabled Classification
0to 10,000 1ms 100 Immediately Setup
Program Jog Number of Movements
Pn536 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 1 1 Immediately Setup

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 306 Operation x|

A WARNING

This function is a dangerous function accompanied by operation of & mator
Be sure to confirm an operation manual before execution
Be careful especially of the following points.

1. Please check the safety near an operation part
A motor actually operates 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.

2. Please check the position of & machine.
Please carry out a starting postion return etc. and be sureta re-set up a
postion, before executing Program JOG Operation.

i~ The cautions on use

Ahout an instruction waveform display
The displayed instruction wavetorm is calculated from the Program JOG

Opergtion parameter set up and presume.t may not be in agreement with
an actual instruction waveform

About the current position display under sxecution
The cursor showing the current postion displayed during execution may
express the progress time from an execution start, and may not be in
agreement with operation of & Servodrive Plesse refer to this information
&3 & standard of & postion during execution.

Program JOG Operation is started. OK?

cancel
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6.6 Convenient Function to Use during Trial Operation

6.6.1 Program Jog Operation

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

ureine Corvaticn)
AT | i1 ] PRI Progris JOG Movamant Distance
T [reterence wnks](1-107 3741 024)

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 p————

Runfing Information
Teal Tene:

1277 s

4. Click the Servo ON Button and then the Execute Button. The program jog operation will
be executed.
X

Strwo ONOFF operation

[40T0 ] ik

O [wor |

Runfing Information

Total Tene: 15M Y]

Frunning condtion re-seing I

This concludes the program jog operation procedure.

Trial Operation



6-16

6.6 Convenient Function to Use during Trial Operation

6.6.2 Origin Search

6.6.2

Origin Search

/\ CAUTION

® For an origin search, the motor will rotate until the origin is detected. Make sure that the
load is not coupled when you execute an origin search.

An origin search is performed to position the motor to the encoder origin (phase C). Use an ori-
gin search when it is necessary to align the encoder origin (phase C) with the machine origin.
When an origin search is performed, the motor rotates for one rotation or less at 60 min™.

Servomotor Machine

el

To align the encoder origin (phase C) with the machine origin

Preparations

Confirm the following conditions before you start an origin search.

» The parameters must not be write prohibited.

« The power supply must be ON.

» There must be no alarms.

« The system must be in the SERVO OFF state.

» Emergency stop status must not exist.

« The motor code of the Servomotor to use must be set in PNO8A (Motor Selection Switch).

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.

A WARNING

It is cangerous to operate this function, because the servomotar will rotate
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 servomator will actually turn st approximately B0min-1 (Bmin-1 with O
mator] while clicking the FORWARDMREVERSE button. Perform this after
thoroughly checking that there is no danger from servomator operation

2. [Forward Run Prohibit (P-OT))MReverse Run Prohibit (N-0T)] is disabled.

The Forward Run Prohibit (P-OT)/Rewverse Run Prohibit (N-OT) siunals are
disabled during origin search (the servomator will not stop even if the
P-OTIN-OT signals are passed). When operating, carefully werify the action
and postion of the servomotorimachine

Clicking the Ok button to start the Origin Search

Cancel




6.6 Convenient Function to Use during Trial Operation

6.6.2 Origin Search

3. Click the Servo ON Button.

 Origin Search Axis #0 <]
~Status
I Crigin Search Mot Executed

-~ Operation

Serva OM
Ol Servo OFF ;
-
Forard Feverse
o —®

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.

 Origin Search Axis #0

~ Statu

| Origin Search Completed!

 Operstior

o Servo OFF
I Servo ON ;

Farward Reverse

o* —®

This concludes the origin search procedure.

Trial Operation



Operation and
Functions

This chapter provides detailed information on positioning,
homing, and ZONE outputs.
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7.1 Operation Functions

Operation Functions

The following three operation functions are provided.

+ Homing
This function is used to define the machine origin when the equipment power supply is turned
ON.

+ Positioning
Positioning is used to input pulse train references from the host controller to the SERVOPACK
to move to a target position. The position is controlled with the number of input pulses, and
the speed is controlled with the input pulse frequency.

« ZONE Outputs
This function outputs a zone number to indicate when the motor is within a preset zone.



7.2 Homing

7.2.1 Parameters Related to Homing

Homing

Homing is used to define the machine origin when the equipment power supply is turned ON.

/\ WARNING

® Always perform homing before you start positioning. If you perform positioning without per-
forming homing, positions cannot be managed so correct positioning may not be possible.
Unexpected machine operation, failure, or personal injury may occur.

7.2

Parameters Related to Homing

There are two types of parameters related to homing: parameters that define homing and
parameters that specify conditions for executing homing.

Parameters That Define Homing

The following three parameters specify the homing method, homing direction, and startup
/INPOSITION signal status.

€ Parameter That Specifies the Homing Method
Specify the homing method with PnB31 = n.OO0OX.

Parameter Meaning When Enabled C'afif)':ca'
n.0O0O00 The position when power is turned ON is the origin.
[default set- | If the /HOME signal turns ON, an lllegal Homing
ting] Command Error (E5SDE) will occur.
n. 000 The (DEC signal and encoder phase C are used for
homing.
PnB31 |n.O00O0O2 Only the /DEC signal is used for homing. After restart Setup

n.O0003 Only the encoder phase C is used for homing.
n.O0O0O4 A pressing homing is performed.

The /DEC signal and encoder phase C are used for
n.00O0O5 homing. When the /DEC signal is detected, the hom-
ing direction is reversed.

€ Parameter That Specifies the Homing Direction

Specify whether to perform homing in the forward or in the reverse direction with PnB32 =
n.O0O0X.

Parameter Meaning When Enabled Clafis(,)i;ica-
n.O00O00 o . .
PnB32 E%egl}ault set- | Perform homing in the forward direction. immediately Setup
n.O00O01 Perform homing in the reverse direction.

H Operation and Functions
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7.2 Homing

7.2.1 Parameters Related to Homing

€ Parameter That Specifies the Startup /INPOSITION Signal Status

Use PnB91 = n.OOOX to specify the status of the /INPOSITION signal when the power supply
turns ON.

Classifica-

Parameter Meaning When Enabled tion

n.0000 The /INPOSITION signal turns ON at startup.

[default set- When the homing starts, the /INPOSITION signal
ting] turns OFF. It turns ON again when the homing is
PnB91 completed. After restart Setup
The /INPOSITION signal turns OFF at startup.

n.O0O01 The /INPOSITION signal turns ON when the homing
is completed.

Parameters That Specify Homing Conditions
The following nine parameters specify the homing conditions, such as the homing speeds.

€ Parameter That Specifies the Home Position
The value specified in PnB25 will be set as the current value when homing is completed.

Home Position
: . . Default Classifica-
PnB25 Setting Range Setting Unit Setting When Enabled tion
-99,999,999 to 99,999,999 Re‘iﬁ:ﬁgce 0 After restart Setup

€ Parameters That Specify the Acceleration/Deceleration Rates
The following parameters set the acceleration and deceleration rates for homing.

Acceleration Rate
. . . Default Classifica-
PRB29 Setting Range Setting Unit Setting When Enabled tion
1 to 99,999,999 Reference | 500,000 | Immediately Setup
units/s
Deceleration Rate
: . . Default Classifica-
PnB2B Setting Range Setting Unit Setting When Enabled tion
1 t0 99,999,999 Reference 500,000 | Immediately Setup
units/s

€ Parameter That Specifies the Homing Movement Speed
The following parameter sets the movement speed for homing.

Homing Movement Speed
. . . Default Classifica-
PnB33 Setting Range Setting Unit Setting When Enabled tion
Reference ;
110 99,999,999 units/s 2,000 Immediately Setup




7.2 Homing

7.2.1 Parameters Related to Homing

€ Parameter That Specifies the Homing Approach Speed

The following parameter sets the approach speed for homing. Operation details, such as
changing to this speed, depends on the homing method. Refer to the following section for

details.

5 7.2.3 Homing Procedures on page 7-8

PnB35

Homing Approach Speed

: . . Default Classifica-
Setting Range Setting Unit Setting When Enabled tion
1 t0 99,999,999 Reference 2,000 Immediately Setup
units/s

€ Parameter That Specifies the Homing Creep Speed

The following parameter sets the creep speed for homing. Behaviour, such as changing to this
speed, depends on the homing method. Refer to the following section for details.
5 7.2.3 Homing Procedures on page 7-8

PnB37

Homing Creep Speed

: . . Default Classifica-
Setting Range Setting Unit Setting When Enabled tion
Reference .
110 99,999,999 units/s 2,000 Immediately Setup

€ Parameter That Specifies the Homing Final Travel Distance
This parameter sets the travel distance after the motor changes to the creep speed. The stop-
ping position when this travel is completed is set as the setting of PnB25.
If a negative value is set, the movement direction will be reversed after the motor changes to

the creep speed. For example, for pressing homing, a movement is made in the reverse direc-
tion after the pressing time elapses, so a negative value is set.

PnB39

Homing Final Travel Distance

. . . Default Classifica-
Setting Range Setting Unit Setting When Enabled tion
-99,999,999 to 99,999,999 ReLenri‘fgce 0 Immediately Setup

€ Parameter That Specifies the Pressing Torque for Pressing Homing

This parameter specifies the torque to apply to the object at the end of travel for pressing oper-
ation in pressing homing. Set the torque as a percentage of the rated torque.

PnBE1

Pressing Torque for Pressing Homing

. . . Default Classifica-
Setting Range Setting Unit Setting When Enabled tion
0 to 100 % 25 Immediately Setup

Operation and Functions

H
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7.2 Homing

7.2.1 Parameters Related to Homing

L 4 Earameter That Specifies the Pressing Detection Time for Pressing
oming

This parameter specifies the time until updating the position reference is stopped during press-

ing operation for homing. Normally, set this parameter to the same value as PnBE3 (Pressing
Time for Pressing Homing).

If a Position Deviation Overflow alarm occurs, reduce the setting of this parameter. However, if
you set the parameter to a value that is too low, the motor may stop before reaching the
pressed object in systems where a torque limit is applied during acceleration or other move-

ment.
Pressing Detection Time for Pressing Homing
PnBE2 Setting Range Setting Unit Defa}ult When Enabled Cla§3|f|ca—
Setting tion
0 to 10,000 ms 250 Immediately Setup

€ Parameter That Specifies the Pressing Time for Pressing Homing
This parameter specifies the pressing time against the pressed object during an homing. When

the set time elapses, the pressing operation is ended.

Pressing Time for Pressing Homing

PnBE3 Setting Range Setting Unit | 2°faUt | \wpon Enableq | ClaSSifica-
Setting tion
0 to 10,000 ms 250 Immediately Setup




7.2 Homing

7.2.2 1/0 Signals Related to Homing

1.2.2

I/0 Signals Related to Homing

The following I/0O signals are related to homing.

Input Signals Related to Homing

Input Signal

Description

/HOME

The /HOME signal is turned ON to start homing.

/DEC

The /DEC signal is used to change the homing speed, but its function depends on the setting
of the homing method (PnB31 = n.OO0OX).

/STOP

If the /STOP signal turns ON during homing when the /HOME signal is ON, homing is stopped
and the motor decelerates to a stop.

Output Signals Related to Homing

Output

Signal Description
/INPOSI- The /INPOSITION signal turns ON when the target position (final travel distance) is within the
TION positioning completed width. The positioning completed width set in PnB2D (INPOSITION
width) is used.
The /BUSY signal turns ON when the Servomotor is operating, e.g., during homing. It turns
/BUSY o
OFF when homing is completed.
/POSRDY The /POSRDY signal turns ON when homing is completed and the home position is valid.
/CLT The /CLT signal turns ON when a torque limit is applied.

Operation and Functions

H
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7.2 Homing

7.2.3 Homing Procedures

723

Homing Procedures

There are five different homing patterns depending on the homing method that is specified in
PnB31 = n.OO0OX.

The homing procedure for each method is given in this section.

Using the /DEC Signal and Encoder Origin (Phase C) for
Homing (PnB31 = n.O0O01)

® Turn ON the power supply.

@ The ALM signal turns OFF.

® Turn ON the /S-ON signal. The SERVO ON state is entered.

@ Turn ON the /HOME signal. Homing starts.

® Turn OFF the /HOME signal after the /BUSY signal turns ON.

® When the /DEC signal turns ON, the motor changes to the approach speed.

®@ When the encoder’s origin signal (phase C) is detected, the motor decelerates to the creep
speed.

After the motor moves the final travel distance, homing has been completed and the /POS-
RDY signal turns ON.

Homing movement speed

Speed

Operation Pattern

Final travel distance

o ‘ Time
Power supply I :
34—4 3 s max :
ALM | | 1
| @ g |
/S-ON | |
! @0
/HOME ! U ‘
: 1 ®
/DEC ! | L]
| ‘ @
Encoder origin : ‘ ﬂ
/BUSY ] I I‘
/INPOSITION _\—I I_
®y

/POSRDY



7.2 Homing

7.2.3 Homing Procedures

Using Only the /DEC Signal for Homing (PnB31 = n.O0O02)

@® Turn ON the power supply.

@ The ALM signal turns OFF.

® Turn ON the /S-ON signal. The SERVO ON state is entered.

@ Turn ON the /HOME signal. Homing starts.

® Turn OFF the /HOME signal after the /BUSY signal turns ON.

® When the /DEC signal turns ON, the motor changes to the creep speed.

@ After the motor moves the final travel distance, homing has been completed and the /POS-
RDY signal turns ON.

Speed Approach speed

) | Creep speed
Operation Pattern | Final travel distance

o ‘1 3 | Time
Power supply | ‘ !
=i 35 Max. : |
ALM T | |
e g 3
/S-ON ! | !
o) 3
/HOME : U 3
| 1 ® :
/DEC 1 L
/BUSY ! I ‘
/INPOSITION I |_
Dy
/POSRDY L

H Operation and Functions
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7.2 Homing

7.2.3 Homing Procedures

Using Only the Encoder Origin (Phase C) for Homing (PnB31
= n.00O03)

@ Turn ON the power supply.

@ The ALM signal turns OFF.

® Turn ON the /S-ON signal. The SERVO ON state is entered.

@ Turn ON the /HOME signal. Homing starts.

® Turn OFF the /HOME signal after the /BUSY signal turns ON.

® When the encoder’s origin signal (phase C) is detected, the motor decelerates to the creep
speed.

@ After the motor moves the final travel distance, homing has been completed and the
/POSRDY signal turns ON.

Speed Approach speed

. | Creep speed
Operation Pattern | Final travel distance  \\

4‘ 3 ! Time
Power supply _l i
ALM ! |
/S-ON i |

: @06 !
/HOME ; |_| |
| ® I.I !
Encoder origin :
/BUSY : I '
/INPOSITION _\—I l—
@y
/POSRDY I—
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7.2.3 Homing Procedures

Performing Pressing Homing (PnB31 = n.O014)

For pressing homing, the moving part is pressed against with the pressing torque for pressing
homing (PnBE1) for the pressing time for pressing homing (PnBE3) and then the motor moves
the final travel distance to define the home position.

@ Turn ON the power supply.

@ The ALM signal turns OFF.

® Turn ON the /S-ON signal. The SERVO ON state is entered.
@ Turn ON the /HOME signal. Homing starts.

® Turn OFF the /HOME signal after the /BUSY signal turns ON.

® The motor moves to the end of travel and then performs pressing operation at the torque
specified in PnBE1.

@ After pressing for the time set in PNBES3, the motor moves in the opposite direction.

After the motor moves the final travel distance, homing has been completed and the /POS-
RDY signal turns ON.

Speed Creep speed
Operation Pattern ! [N i
T ! ‘ Final travel distance | Time
! ! Creep speed

Power supply |
ALM T 3
/S-ON | |

O]
/HOME i U

| ! ®y Pressing time @
/CLT ! ! [ ]

/BUSY

/INPOSITION

|

/POSRDY

Information Set a negative value for the homing final travel distance (PnB39).

H Operation and Functions
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7.2.3 Homing Procedures

Using the /DEC Signal and Encoder Origin (Phase C) for
Homing and Reversing the Motor after /DEC Signal Detec-
tion (PnB31 = n.OO005)

® Turn ON the power supply.

@ The ALM signal turns OFF.

® Turn ON the /S-ON signal. The SERVO ON state is entered.

@ Turn ON the /HOME signal. Homing starts.

® Turn OFF the /HOME signal after the /BUSY signal turns ON.

® When the /DEC signal turns ON, the motor changes to the approach speed. The movement
direction is reversed.

® When the encoder’s origin signal (phase C) is detected, the motor decelerates to the creep
speed.

After the motor moves the final travel distance, homing has been completed and the /POS-
RDY signal turns ON.

Speed

Homing movement speed

Operation Pattern

A‘ : Final travel distance i Time
! ‘ Creep speed
o | : Approach speed 4

Power supply |

ALM

/S-ON ! L

/HOME j l 3

/DEC ! ‘ |

Encoder origin

/BUSY | |

/INPOSITION _‘—I

/POSRDY

Stopping and Canceling Homing

If the /STOP signal turns ON during homing, the motor decelerates to a stop and homing is
stopped. When the /STOP signal turns OFF, homing is restarted.

If operation is performed with the /JOGP or /JOGN signal while homing is stopped for the /
STOP signal, homing will be canceled.
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7.3 Positioning

Positioning

Positioning is used to input pulse train references from the host controller to the SERVOPACK
to move to a target position. The position is controlled with the number of input pulses, and the
speed is controlled with the input pulse frequency.

7.3.1 Parameters and Input Signals Used for Positioning

7.3.1

Parameters and Input Signals Used for Positioning

Setting the Reference Pulse Form
This section describes the reference pulse forms.

€ Reference Pulse Forms
To perform speed control, you must specify how the references are input from the host control-
ler (i.e., the reference pulse form). You set the reference pulse form in Pn200 (Position Control

Reference Form Selections).

Parameters Reference Pulse Form I?\%ﬁ;ﬁlesre Forward Reference Reverse Reference
PULS PULS
n.0OH0 Sign and pulse train, (CN1-3) (CN1-3)
[default positive logic - SIGN o | SN Low level
setting] ' (CN1-5) High level ONis L lowlev
~oomq | CWand GCW puise o L_tovee | gug ML
. i iti i - cow cow
trains, positive logic o o ot L Lowlevel
n.ooo2 Two-phase pulse trains x PhaseA»Hkgoc Phase A o
- ase
Pn200 |n.O0O0O3 | with 90° phase differen- x2 oy — T | oniy —
tial Phase B Phase B
n.O00O0O4 x4 ©Ni5) I LI LI CN1-5) LI LT L
pieen | A U VR e I T
Sign and pulse train, (CN1-3) (CN1-3)
n.O00O0O5 : ; - SIGN SIGN
negative logic. cNt-5)  L_Lowlevel | oNts) T g level
w W U
CW and CCW pulse (ON1-3) High level (ON1-3)
n.oO0e trains, negative logic - OW | CW .
(CN1-5) (CN1-5) High level
@ Electrical Specifications for Pulse Train References
The following table describes the forms for pulse train references.
PUlEe Tr?:lgrrl':lneference Electrical Specifications Remarks
_/ t1t2
SIGN [ \ . .
LT JL SIGN is high for
Sign and pulse train © ‘ JAVAN 1, 12,13, 17<0.025 18 |  torward refer-
\ PULS t4, 15, 1620.5 ps
(SIGN and PLUS sig- ”*’fi,\ 5 o “\te 10.125 us ence and low for
nals) T T0.1 22 us a reverse refer-
Forward reference Reverse reference - ence.
t1
.
t1, t2<0.025 us
CW and CCW pulse cow . t320.5 us _
trains © - 720.125 ps
o s T-120.125 ps
Forward reference Reverse reference

Continued on next page.

Operation and Functions
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7.3 Positioning

7.3.1 Parameters and Input Signals Used for Positioning

Continued from previous page.

Pulse Train Reference

Electrical Specifications Remarks
Form

t t2

Two-phase pulse trains Phase B— t1<0.1 s
. N . t2<0.1 us
with 90° phase differen- leT o -
. T 120.5 us
tial (phases A and B) - T-©20.5 us

Forward reference ‘ ‘ Reverse reference

Phase B leads phase A | | Phase B lags phase A
by 90°. by 90°.

Note: Maximum input pulse frequency: 120 kpps

€ Timing Example for Pulse Train References

The following example shows the timing of inputting the pulse train reference after the servo
turns ON when a signal and pulse train are used.

SERVO ON ] ON —
3 Released | t1<36 ms
! ; t2<10ms
Base block :ﬁ*ﬂ 2=

i (When Pn506 is set to 0)
| H t3>40 ms

CN1-5 ‘%—‘

Sign + pulse train ! i3 H L
oNts ——uUuUvUvuYL v

The interval (t3) between when the servo is turned ON until the pulse train reference is input
must be at least 40 ms.

If the reference is input in less than 40 ms, the reference pulses may not be received by the
SERVOPACK.

/CLR (Position Deviation Clear) Signal Function and Set-
tings

The /CLR (Position Deviation Clear) signal is used to clear the deviation counter in the SERVO-
PACK.

As long as the /CLR signal is ON, the deviation counter will be 0, so a position loop will not be
formed.

Deviation counter
The deviation counter counts the deviation between the reference input pulses and the feedback

Term  Pulses from the encoder (i.e., the accumulated pulses).

€ /CLR (Position Deviation Clear Input Signal)

Type Signal Connector Pin No. Name
Input /CLR CN1-14 Position Deviation Clear Input

Note: Use PnBB7 = OOX0O (/CLR (Position Deviation Clear Input) Signal Allocation) to allocate the /CLR signal to
another connector pin. You can allocate the signal only to CN1-9 to CN1-14. If you allocate it to any pin other
than CN1-9 to CN1-14, an A.04A alarm (Parameter Setting Error 2) will occur.

Refer to the following section for details on allocations.

T 5.3.3 Allocating Input Signals to Pins and Parameter Settings on page 5-17



7.3 Positioning

7.3.1 Parameters and Input Signals Used for Positioning

@ Setting the Form of the /CLR (Position Deviation Clear) Signal

You set the /CLR signal form to use to clear the deviation counter in Pn200 = n.OOXO (Clear
Signal Form).

Note: The /CLR signal is allocated to CN1-14 by default. Use PnBB7 = n.00OXO (/CLR (Position Deviation Clear
Input) Signal Allocation) to allocate the /CLR signal to another connector pin. You can allocate the signal only
to CN1-9 to CN1-14. If you allocate it to any pin other than CN1-9 to CN1-14, an A.04A alarm (Parameter
Setting Error 2) will occur.

Parameter Reference Form Clear Timing it CIasgﬂca—
Enabled tion
.ooonO . .

Fdefault Clear position deviation /gm 14

setting] while the signal is ON. (CN1-14) ‘Cleared while ON.
Clear position deviation /CLR | ON

n.OO10 when the signal changes (CN1-14)
from OFF to ON. Cleared here just once.

Pn200 After restart Setup

Clear position deviation /CLR .

N-O020 | hile the signal is OFF. | (ON1-14) | Cleared whie OFF.
Clear position deviation /CLR OFF

n.0O0O30 when the signal changes (CN1-14)
from ON to OFF. Cleared here just once.

The pulse width of the /CLR signal must meet the following conditions.

 If Pn200 = n.OOXO is set to 0 or 2, the width of the /CLR signal must be at least 2,000 ps
to reset the deviation counter.

« If Pn200 = n.OOX0O is set to 1 or 3, the width of the /CLR signal must be at least 200 ps to
reset the deviation counter.

Information

@ Setting the Clear Operation (Pn200 = n.OXOO)

This parameter determines when the position error should be set to zero according to the con-
dition of the SERVOPACK. Set Pn200 = n.OXOO (Clear Operation).

Parameter Meaning When Enabled | Classification
F&g‘ga’?set— Clear position deviation at a base block (at
ting] SERVO OFF or when alarm occurs).
Pn200 Do not clear position deviation. The position After restart Setup
n.O0100 deviation is cleared only with /CLR (Clear Posi-
tion Deviation) signal.
n.0200 Clear position deviation when an alarm occurs.

Smoothing Settings

Refer to the following section for information on smoothing.
T 5.5.7 Smoothing on page 5-29

Output Signals Related to Positioning

The following output signals are related to positioning.

Output Signal Description

/INPOSITION The /INPOSITION signals turns ON when the difference between the target position and
the current value of the motor is within the positioning completed width.

/BUSY Turns ON when the actuator is activated, e.g., during positioning.

Operation and Functions
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7.3 Positioning

7.3.1 Parameters and Input Signals Used for Positioning

Operation Example

A positioning example is shown below for an input pulse frequency of 30,000 pps and a target
position of 10,000 pulses.

Motor speed

Target position
Positioning is performed to
10,000 pulses.

/BUSY ]
/NPOSITION | ht”

7-16



7.4 ZONE Outputs

ZONE Outputs

You can use ZONE signals to output a ZONE number to indicate when the current value is
within a registered zone.

The ZONE signals (/ZONEO to /ZONES) are allocated to sequence outputs on the CN1 connec-

tor. Refer to the following section for details.
5 5.3 Sequence I/0 Signals on page 5-10

7.4.1 ZONE Table and ZONE Signals

74.1

ZONE Table and ZONE Signals

You can register the desired zones in the ZONE table. The ZONE table consists of settings for
the ZONE numbers (ZONE), ZONE N values (ZONE N), and ZONE P values (ZONE P). You can
register up to 16 zones.

The ZONE numbers identify the registered zones.

ZONE N is the lower limit of the ZONE and ZONE P is the upper limit of the ZONE. The setting
conditions for ZONE N and ZONE P are given in the following table.

Setting Range

Setting Unit

Default Setting

-99,999,999 to 99,999,999

Reference units

0

The ZONE signals indicate the ZONE number. If the current value is within a zone registered in
the ZONE table, the corresponding ZONE number is output on the ZONE signals.

You can use the ZONE numbers as required, e.g., to trigger operations related to positioning

operations.
ZONE Table ZONE Signals
ZONE ZONE N ZONE P
Number | [Reference | [Reference | /ZONES3 /ZONE2 /ZONE1 /ZONEO

(ID) Units] Units]

0 £NNNNNNNN | £PPPPPPPP 0 0 0 0
1 £NNNNNNNN | +PPPPPPPP 0 0 0 !
2 £NNNNNNNN | £PPPPPPPP 0 0 1 0
3 £NNNNNNNN | £PPPPPPPP 0 0 1 !
4 £NNNNNNNN | £PPPPPPPP 0 1 0 0
5 £NNNNNNNN | £PPPPPPPP 0 1 0 !
6 £NNNNNNNN | PPPPPPPP 0 1 1 0
7 £NNNNNNNN | £PPPPPPPP 0 1 1 1
8 £NNNNNNNN | £PPPPPPPP 1 0 0 0
9 £NNNNNNNN | £PPPPPPPP 1 0 0 !
10 +£NNNNNNNN | £pppPPPPPP L 0 ! 0
11 +NNNNNNNN - | £pppPPPPPP 1 0 ! !
12 +NNNNNNNN- | £PPPPPPPP 1 1 0 0
13 +=NNNNNNNN- | £PPPPPPPP 1 L 0 !
14 +=NNNNNNNN | £pppPPPPPP L 1 ! 0
15 +NNNNNNNN - | £pPPPPPPPP 1 1 ! !

Note: 1: Signal is ON (active), O: Signal is OFF (inactive).

Always save the ZONE table to flash memory after you edit it. Refer to the following section for
the procedure.
IS5 Saving the Program Table to Flash Memory in the SERVOPACK on page 7-19

Note

ZONE table will be lost.

If you turn OFF the power supply before you save changes to flash memory, the changes to the

H Operation and Functions
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7.4 ZONE Outputs

7.4.1 ZONE Table and ZONE Signals

ZONE Table Settings and ZONE Numbers

The relationship between the ZONE table settings and the ZONE numbers is shown below.

+ ZONE P < ZONE N
The ZONE signals for the corresponding ZONE number is output if the current value is
between ZONE N and ZONE P, inclusive (the shaded part in the following figure).

ZONE N ZONE P

w
| | T |
« ZONE P < ZONE N

The ZONE signals for the corresponding ZONE number is output if the current value is less
than or equal to ZONE P or greater than or equal to ZONE N (the shaded parts in the follow-
ing figure).

ZONE P ZONE N

h 4

| | 1 |
» Duplicated Settings in the ZONE Table

The smaller ZONE number is output.
« ZONENand ZONEP =0

The ZONE number is disabled and all ZONE signals will be OFF (0).

« When the Current Value Is Not In Any ZONE
All of the ZONE signals will be OFF (0).




7.4 ZONE Outputs

7.4.2 SigmaWin+ Procedures

74.2

SigmaWin+ Procedures

@ 6 (O]

=] 7one Table Editine AXIS#1 : SGPS5-3RIGH1A x|

ZONEN. ZONEP

oo oo oo oo o oo oo o oo

0
0
0
0
0
0
0
0
=lo
0
0
0
0
0
0
0

Comment -I—@
O Active 3 Non-Active
':Ej Import -I—@

Initialize Save Read Write:
0 | M Q| A
[

® @ ®

No. Name Description
. Sets the ranges for ZONE outputs.

® Setting Area Select the cell and enter the value directly.
@ Save Button Saves the currently displayed settings to a computer file.
©) Print Button Prints the currently displayed settings.
@ Comment Button | Lets you add a comment.
® Import Button Imports a ZONE table from a file saved on the computer.
® Initialize Button Initializes the flash memory in the SERVOPACK.
@ Save Button Saves the settings in the SERVOPACK to flash memory.
Read Button Reads the settings in the SERVOPACK to the SigmaWin+.
® Write Button Writes the currently displayed settings to the SERVOPACK.

€ Saving the Program Table to Flash Memory in the SERVOPACK

To prevent the ZONE table from being deleted when the power supply to the SERVOPACK is turned
OFF, you must save it to flash memory in the SERVOPACK. The ZONE table that is saved in the flash
memory is automatically loaded each time the power supply is turned ON. We recommend that you

save the program that is normally used for operation in this flash memory.

Operation and Functions

H



7-20

7.4 ZONE Outputs

7.4.2 SigmaWin+ Procedures

1. Click the Save Button in the Zone Table Editing Dialog Box.

[ Zone Table Editing AXIS#1 : SGPSS5-3RIGH1A x|
Unit: [reference units]
ZONEN ZONEP
0
ID
0
0
0
0
0
0
0
0
0
0
0
0
0
0 Comment
O Active 2} Non-Active
%ﬂlmpﬂﬂ |
Initialize: Save Read Write

<0 | | A

The Save Table Dialog Box will be displayed.

2. Click the OK Button.
Save Table

A CAUTION

Saves table data into flash memary.
Cortinue this process?

Cancel |

This concludes the saving procedure.

i




7.4 ZONE Outputs

7.4.3 ZONE Output Application Example

743

ZONE Output Application Example

Using the ZONE Signals as Positioning Signals

The ZONE number is output when the current value enters a set ZONE. You can use the ZONE
number as a trigger for a task within that ZONE.

An example of moving to the next ZONE when positioning is completed is given below. The
ZONE table is used as a positioning table.
Assume that positioning is performed with the following references.

» Step 0: Position to a target position of O references units at a reference speed of 30,000 ref-
erence units/s.

« Step 1: Position to a target position of 100,000 references units at a reference speed of
30,000 reference units/s.

« Step 2: Position to a target position of 200,000 references units at a reference speed of
30,000 reference units/s.

« Step 3: Position to a target position of 300,000 references units at a reference speed of
30,000 reference units/s.

» Step 4: Position to a target position of 400,000 references units at a reference speed of
30,000 reference units/s.

The ZONE table is shown below.

ZONE(I'\[')‘;mber ZONEN | ZONEP
0 0 0
1 1,000 | +1,000
2 +99,000 | +101,000
3 0 0
4 +199,000 | +201,000
5 0 0
6 0 0
7 0 0
8 1+299,000 | +301,000
9 0 0
10 0 0
11 0 0
12 0 0
13 0 0
14 0 0
15 0 0

The relationship between the operation pattern and the ZONE numbers for this example is
shown in the following figure.
Motor speed

3 Step0 . Step1 | Step2 . Step3 | Step4
Operation pattern /\ /\ /\ /\ /\
1 100,000 200,000 300,000 400,000 Time
/INPOSITION 4 l ! l ! l ! l ! L
/ZONE 0 _—I I ! ‘
/ZONE 1 ! ! I o
/ZONE 2 | [ !
/ZONE 3 ]

Operation and Functions
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Tuning

This chapter provides information on the flow of tuning,
details on tuning functions, and related operating proce-
dures.

1.1 Tuning Function . ...... ... ... ... ... .....
_
_

8.3.1  Torque Limit Settings . ....................
8.3.2  Setting the Position Deviation Overflow

Alarm Level ...... ... . i 8-5
8.3.3  Setting the Position Deviation Overflow

Alarm Level at SERVOON ................. 8-7
8.4.1 Outline ...... .. .. .. . . e
8.42 Restrictions .......... ... .. . . . i i, 8-8
8.4.3 OperatingProcedure .. .................... 8-9
851 Outline ....... ... . . . 8-15
852 Preparations .......... ... ... .. i, 8-15
8.5.3 OperatingProcedure ..................... 8-16
8.5.4  Automatically Adjusted Function Settings .. ... 8-21
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8.5.6 Related Parameters ..................... 8-23
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8.8.1  Tuning the Servo Gains
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8.8.3 Mode Switching (Changing between
Proportional and Pl Control) .. .............. 8-41




8.1 Overview and Flow of Tuning

8.1.1 Tuning Function

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, 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

v

Estimating the Moment of Inertia

\J
Perform custom tuning.
Continuous Vibration
Adjust anti-resonance control.
Residual Vibration When Positioning
Perform vibration suppression.

Yes

Results acceptable? » End
— Manual Tuning
No
Results acceptable?
End
811 Tuning Function
The following table provides an overview of the tuning functions.
Tuning Functions Description Reference
The moment of inertia ratio is calculated by operating the Servomotor a

Moment of Inertia few times. aqe 8-8
Estimation The moment of inertia ratio that is calculated here is used in other tun- | P39

ing functions.

The following parameters are adjusted with the reference input from the
host controller while the machine is in operation.

Custom Tuning « Gains (e.g., position loop gain and speed loop gain) page 8-15
- Filters (torque reference filter and notch filters)
+ Anti-resonance control

(o))
£

5
[

Anti-resonance

Control Adjustment This function effectively suppresses continuous vibration. page 8-24
Vibration This function effectively suppresses residual vibration if it occurs when aqe 8-27
Suppression positioning. pag

Manual Tuning You can manually adjust the servo gains to adjust the response. page 8-31

8-3



8.2 Monitoring Methods

Monitoring Methods

You can perform monitoring with the data trace function of the SigmaWin+. If you perform cus-
tom 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.

ltem Unit
Torque reference %
Feedback speed min’’
Position reference speed min~’
Position deviation Reference Unit




8.3 Precautions to Ensure Safe Tuning

8.3.1 Torque Limit Settings

Precautions to Ensure Safe Tuning

/\ CAUTION

® Observe the following precautions when you perform tuning.
» Do not touch the rotating parts of the motor during the SERVO ON state.
» 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.

831 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 torgue 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 5.4.3 Torque Limit Selection on page 5-22

832 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.

Motor speed [min]  Encoder resolution™! Pn210
X X
60 Pn102 [0.1/s)/10™2 Pn20E

Position deviation [reference units] =

Position Deviation Overflow Alarm Level (Pn520) [setting unit: reference units]

Maximum motor speed [min"]  Encoder resolution”! Pn210

x o % x (1.2t02)"3
60 Pn102 [0.1/s]/10 Pn20E

Pn520 >

*1. Refer to the following section for details.
T 5.4.2 Electronic Gear Settings on page 5-20

*2. When model following control (Pn140 = n.OO0O1) is enabled, use the setting of Pn141 (Model Following Control
Gain) instead of the setting of Pn102 (Position Loop Gain).

*3. The underlined coefficient “x (1.2 to 2)” adds a margin to prevent an A.DOO alarm (Position Deviation Overflow)
from occurring too frequently.

(o))
£

5
[
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8.3 Precautions to Ensure Safe Tuning

8.3.2 Setting the Position Deviation Overflow Alarm Level

If you set a value that satisfies the formula, an A.DOO 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 shows how to calculate the value of Pn520 based on the fol-

lowing values for Pn102, Pn210, and Pn20E. The example uses a Servomotor with a maximum
motor speed of 6,000 and an encoder resolution of 1,024 (10 bits).

Pn102 is set to 400.

Therefore,

6,000 1,024 1
T X2

Pn520 = X X
60 400/10 1

2,560 x 2

5,120

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
Pn520 Setting Range Setting Unit Default Setting When Enabled Classification
11t01,073,741,823 1 reference unit 25,600 Immediately Setup

Related Alarms

Alarm Number Alarm Name Alarm Meaning
A.DOO Position Deviation This alarm is displayed when the position deviation exceeds the set-
’ Overflow Alarm ting of Pn520 (Position Deviation Overflow Alarm Level).




8.3 Precautions to Ensure Safe Tuning

8.3.3 Setting the Position Deviation Overflow Alarm Level at SERVO ON

Setting the Position Deviation Overflow Alarm Level at
SERVO ON

If there is a large position deviation during the SERVO ON state, 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.

8.3.3

Related Parameters

Position Deviation Overflow Alarm Level at SERVO ON
Pn526 Setting Range Setting Unit Default Setting When Enabled Classification
1t01,073,741,823 1 reference unit 25,600 Immediately Setup
Position Deviation Overflow Warning Level at SERVO ON
Pn528 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 100 1% 100 Immediately Setup
Speed Limit Level at SERVO ON
Pn529 Setting Range Setting Unit Default Setting When Enabled Classification
0to 10,000 1 min’’ 10,000 Immediately Setup

Related Alarms

Alarm Name
Position Deviation

Alarm Number Alarm Meaning

This alarm occurs in the SERVO ON state 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) in the SERVO OFF state.
. i If position deviation remains in the deviation counter, the setting of
g‘\’/g':}!&%;ﬁ;‘?gr Pn529 (Speed Limit Level at SERVO ON) will limit the speed in the
A.D02 SERVO ON state. This alarm occurs if reference pulses are input

Speed Limit at

SERVO ON and the setting of Pn520 (Excessive Position Deviation Alarm Level)

is exceeded.

Refer to the following section for information on troubleshooting alarms.
I 70.1.6 Alarm Reset on page 10-17

(o))
£

5

[
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8.4 Estimating the Moment of Inertia

8.4.1 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.

841 Outline
The moment of inertia during operation is automatically calculated by the SERVOPACK for
round-trip (forward and reverse) operation.
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)
Movement
speed
Reference
Response
SERVOPACK Servomotor
Note: Execute moment of inertia estimation after jog operation to a position that ensures a suitable range of motion.
842 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

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 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 feedforward is set



8.4 Estimating the Moment of Inertia

8.4.3 Operating Procedure

Preparations

Check the following settings before you execute moment of inertia estimation.

« The power supply must be ON.

» The system must be in the SERVO OFF state.

« There must be no alarms or warnings.

» The parameters must not be write prohibited.

» Emergency stop status must not exist.

» The motor code of the Servomotor to use must be set in PnO8A (Motor Selection Switch).

843 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. Also, the motor may rotate in both direc-
tions within the movement range. Confirm the movement range and direction.

/\ CAUTION

® |f you press the Servo OFF or Cancel Button to cancel moment of inertia estimation while
the motor is operating, the motor will coast to a stop.

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.

nction, make sure that the
change considerably during
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

nfirm 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 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 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) 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 ss) 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

[o)
£

5
=

6. If vibration is generated execute custom tuning

~ Execute | Cancel
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8.4 Estimating the Moment of Inertia

8.4.3 Operating Procedure

3. Click the Execute Button.
=! Tuning E|
Si‘t:ﬁr:;u;n;;ﬁlﬂlri‘r;dia (mass) ratio before Precautions

Motnent of inertia (nass) ratio identification

Fn103 : Moment of Inertia Ratio

Execute

Ediit

Advanced adiustment Finizh

4. Set the conditions as required.

S
Condition Reference Operation & .
Setting s Tiansmission s Measurement = wiite Results
Please set the following conditions for Moment of Inertia |dentification. Getting Hel
Help | @
IT
® —ESpaed Loop Sellingi ‘|F|Eferenca Selection I| @
00 opeed Coop Gain '—I
40101 [0.1Hz] Edit | Ii‘l 000min-1(2.50 turne bas] Vl ml @
Prlil:Speed Loop Integral Time Corstant 1
2000 [0.01ms] -|Detai|ed Settingllimitation in operationf @

— nl Acceleration
@ Identification start level o I — | ‘ ——————1 +|20000.00
30 § —II' [ 500000 - 45636.62 ) Imin-145]

Speed
A CAUTION — e 4[7000.00
The Moment of Inertia B atio can not be identified [916-1100.00] [rnir-1]

carectly under the fallawing cases:

1. When the torgue limit is active Moving distance

Pleaze see the Setting Help in detail. *|250 -
[0.01-275] [rotation]

Execute the software reset function, o turn the power aoff
and then on after completion of execution.

< Back |I Mext » 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
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.

8-10



8.4 Estimating the Moment of Inertia

8.4.3 Operating Procedure

® 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.

® Confirm Button
Click this button to display the Reference Confirmation Dialog Box.

Reference confirmation

Moving distance  [1.00 [rotation]

Driving pattern
T2

v

|
TN/

V Speed 400.00 [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.

/N\ 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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8.4 Estimating the Moment of Inertia

8.4.3 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—0

@ 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.



8.4 Estimating the Moment of Inertia
8.4.3 Operating Procedure

10. Click the Reverse Button.
Operation / = Write Resulte Precautions

Measuremen

A Operation/Measurement AXISH#?2

= Reference -

Condition
Transmissior

Setting
1Count Identification/Rev. Measurement...Prep. Complete
Servo ON/OFF operation Run
»
14
Servo On Forward Reverse

Moment of Inertia

— Ratio orior to
oo Boo (%]

v

Identified Moment of
nertia Ratio

[%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

2Count Identification/Fwd Measurement..Prep. Complete

Servo ON/OFF operation R
=] sl iSpg
Servo On Forward -« Reversa

Moment of Inertia
Ratio orior to

=
""" poo w1
x>
<(xx= <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 change to

the SERVO OFF state.

13. Click the Next Button.
The Write Results Dialog Box will be displayed.
If you click the Next Button before you change to the SERVO OFF state, the following

Information: ;104 Box will be displayed. Click the OK Button to change to the SERVO OFF state.

Moment of Inertia Identific x|

& It turns the Servo OFF,
const_|

(o))
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8.4 Estimating the Moment of Inertia

8.4.3 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.



8.5 Custom Tuning
8.5.1 Outline

m Custom Tuning

This section describes custom tuning.

851 Outline

You can use custom tuning to manually adjust the servo during operation using a reference
pulse signal 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)

* Anti-resonance control

Refer to the following section for details on the parameters that are adjusted.
I 8.5.6 Related Parameters on page 8-23

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. 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.

852 Preparations

Check the following settings before you execute custom tuning.
* The parameters must not be write prohibited.

(o))
£
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8.5 Custom Tuning

8.5.3 Operating Procedure

853 Operating Procedure

Use the following procedure to perform custom tuning.

/\ 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.

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.

3. Click the Execute Button.

Tuning B

& 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>
Sefore executing this function, make sure that the e ncy stop (power off) can be activated when needed
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

rifiem 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 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 motor without resetting the origin can lead to an overrun and is extremely dangerous

s) identification fi

4. When the moment of inertia ( i for & vertical axis
When the moment of inerti: 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 (Ma: ratio first
The moment of intertia (ma: 0 Must be set 1o achieve correct tuning.
Be sure to setthe ratio. The Setting can be performed from the Tuning window.

8. If vibration is generated, execute cust ning

I" Execute | Cancel |

When the following dialog box is displayed, click the OK Button and then confirm that the

Information correct moment of inertia ratio is set in Pn103 (Moment of Inertia Ratio).

& WARNING

The moment of inertia (mass) ratio has never been changed from the default
selting

Set a correct moment of inertia (mass) ratio in the Moment of Inertia (Mass)
Setting 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?

oK | Cancel I:




8.5 Custom Tuning

8.5.3 Operating Procedure

4. Click the Advanced adjustment Button.
=! Tuning E‘

Precautions:

Set the moment of inertia (mass) ratio before
executing autotuning

Motnent of inertia (mass) ratio idertitication

Fn103 : Moment of Inertia Ratio

Execute

Eciit

Advanced adjustment Finish

5. Click the Custom tuning Button.

Click the button of the function to be executed

Manually adjust gain and vibration |||:>

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 AXISH#2

Tuning mode

0:Set servo gains with priority given to stability. - N

0:Set servo gains with priofity given to stability. A
QOvershoot will rarely occur since priority is given to stability. In addition to
gain adjustments, the notch filter and anti-resonance control (except for
torque (force) control) can be adjusted

1:5et servo gains with priofity given to response.

‘Overshoot may occur since prionty 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 serew mechanism or linear motor

| (8

Executes adjustment suitable for relatively high-rigidity mechanism, such ~
as a ball screw or linear motor. Select this type if there is no applicable

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 are
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 are 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

Tuning is performed for a mechanism with relatively high rigidity, e.g., a ball screw. 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  The tuning modes that you can select depend on the SERVOPACK setting.

(o))
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8.5 Custom Tuning

8.5.3 Operating Procedure

7. If the moment of inertia ratio is not set correctly, correct the setting and then click the
Next Button.

i Custom Tuning — Moment of Inertia Ratio S... X

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)

H‘JOOI

I%ll

< Back | Next = | Cancel ‘

8. Change to the SERVO ON state, enter a reference from the host controller, and then
click the Start tuning Button.

Tuning Mode 0 or 1 Tuning Mode 2 to 3

§ 'Gustom Tuning - Adust AXISI2 -8 x| J”Custom Tuning - Adust AXIS#1 _|= x|
Tuning mode [0 Set serva gains with priority given to stabilty.
Mechanism selection |2 Ball screw mechanism o inesr motor Tuning mods 2: Set servo gains for positioning application
Friction compensation  Disable Wechanism selection 2 Ball screww mechanism or linesr motor
Gain status t gain Friction campensation Enalale

- Tuning level

Gein status [t gain

A A

Set the tuning level and start the tuning
—— Tuning level Turing level
uning lewel adjustment| ﬁ v
L M St tuing
[ Y | )
¥ |

Set the tuning level and start the turing.
Setiing the tuning level

i % FF level adjustment Feed forward level (FF) A | & I
vibration 4t.abnsrmil 1 - 2000) [mlmIndn] o
noie. Incresse until Lt LS LS
* overshosting o sours. vi¥
1 - 2000)
Finish
¥ Fezdback level (FE) S

P e
Notch fiter o Ly iy
& et Inere 332 unti (1 - 20000
1 step b= lnective o -& .:‘ ovatshooting disappears
2step [ inactive # ~Autto-setting
Anti-res Cirl Ag | Hotch fitter

ik Deteot
Atires Adj [ nactive Concl Anti-res Ctrl Adj Hamponse lovel OIS 1 step Fs inactve P & :‘
" 23tep L nactve
Precautions

< Back | Tnmmurungl Completed, | Cancel |
Yes
l Arti-res Ctrl Ad)
AntiresAd L nactve  Cancel Arti-res Cirl Adi

i

Frequency 1 ':,,,, nactive  Cancel ib Suppress
Precautions Back | TuAuiutmngl Completed | Cancel |

Finish

8-18



8.5 Custom Tuning

8.5.3 Operating Procedure

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 Tuning Mode 2 to 3

Increase the tuning level until overshooting !norease the feedforvyard level until overshoot-
0CCUrS. ing occurs and then increase the feedback
T —— s level until overshooting is ehmmated. Repeat
_w,m — these changes to make the adjustment.

Wechanism selection |2 Ball screw mechanism of inear motor

i Custom Tuning - Adust AXIS#1 _ 18]
Friction compensation  Disable
Gain status 11 gain
~Tuning level Tuning macie |2+ Set serva gains for positioning application

Set the turing level TS SEEEiEn |2+ Ball sorew mechanism or fnear motor

Toning level oo © =
o Friction compensation
@ Gain stetus [t gain

Teanr . —— e

Set the tuning level,
. P Feed forward level (FF. romm——
T e Biack
il - 8
o g ocours.
Auto-setting
ibration not detected
Notch fiter ety * Feedhack level (FB)
1 step b nactive | -k i
2 = o= FBI istment
Arti-res Ctrl Adj Mbraﬂor\ not detected
o g disappears
Artives Adi  Fees  nactive  Conc Anti-res Ctrl Adi

Ariti-res Chrl Addj Nibrsmon not detecte
Arti-res Ad F---- inactive  Concel Arti-res Ctrl Adj

Wik Suppression

Frequenoy1 k-  inactve Cancel Vib Suppress |
Precautions Blsck |TuAu|utmng| Cumpleledl Cancel |

i
Precautions Sk | ToAuouning| complted. | cancel | l Notoh fter  Viretien not detectec) Vi Detect
ot
- 2 step L nactive
e
Finish

Information | e 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, and vibration suppression) as required.
Refer to the following section for details.
5 Vibration Suppression Functions on page 8-20

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 mechamism or linear motor
Friction compensation  Disable

Gain status 1 gain

Tuning level
Set the tuning level
Tuning level

Tuning level adjustment g A2 ’

.
(I ] Back
[ )

Setting the tuning level
too high can cause YRy,
wvibration or abnarmal {1 - 2000)

nnise #

Auto-setting
Motch filter \Vibration not detected

Vib Detect
1step nactive % Eﬁ
2step Inactive
Anti-res Ctrl Adj [Vibration not detected
Anti-res Adj  feeee inactive Anti-res Ctrl Adj

Autotunind| Completed || cancel

[o)
£
5
=

Precautions l To

This concludes the procedure.
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8.5.3 Operating 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.

" Custom Tuning - Adust AXIS#1 _ 81 x|

Tuning mode: 2: et servo gains for positioning application,
Mechanism selection 2 Ball screw mechanism ot inear motar
Friction compensation Disable

Gain status

|1 wain

ﬁ r~ Tuning level
Set the tuning level
7 Il celestimce Feed forveard level (FF) A | & ’
Back
Increase until
avarshsoting oceurs. v v¥
(1 - 2000) s
+ Feedback level (FE) FRY
FB level adjustment
Increase until (1 - 2000)
avershooting disappears
- Avto-setting
i Natch fiter Wibration not detecter ‘

Wik Detect
1 step inactive Q
Cance]
Anti-res Cirl Adj vibration not detectes

Antires Adj [ fnactive cEnce\| Anti-ras Girl Adj
inish

Precautions Back | ToAutotu\ngl Completed | Cancel |

il Suppression
IFrequencw F [na.:hva |Cﬂnce\| | Vib Suppress ||

 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.

I 8.6 Anti-Resonance Control Adjustment on page 8-24

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 8.7 Vibration Suppression on page 8-27
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8.5.4 Automatically Adjusted Function Settings

8.54

Automatically Adjusted Function Settings

You can specify whether to automatically adjust the following functions during autotuning.

€ Automatic Notch Filters
Normally, set Pn460 to n.0100 (Adjust automatically) [default setting].
Vibration will be detected during execution of custom tuning and a notch filter will be adjusted.

Set Pn460 to n.O00O0O (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-

n.O00O00 . . . .
matically during execution of custom tuning.

n.O00O01 Adjust the first stage notch filter automatically

[default setting] | during execution of custom tuning.

Pn460 Do not adjust the second stage notch filter Immediately Tuning

n.000O0 automatically during execution of custom tun-
ing.

n.O0100 Adjust the second stage notch filter automati-

[default setting] | cally during execution of custom tuning.

€ Anti-Resonance Control Adjustment
This function reduces low vibration frequencies, for which the notch filters cannot be used.

Normally, set Pn160 to n.0O10 (Adjust automatically) [default setting].
Vibration will be detected during custom tuning and anti-resonance control will be automati-

cally adjusted.

Parameter Function When Enabled | Classification

Do not adjust the anti-resonance control auto-
matically during execution of custom tuning.

n.O0O10 Adjust the anti-resonance control automati-
[default setting] | cally during execution of custom tuning.

n.00Oo00
Immediately | Tuning

Pn160

Tuning
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8.5 Custom Tuning

8.5.5 Tuning Example for Tuning Mode 2 or 3

8.5.5

Tuning Example for Tuning Mode 2 or 3

Step

Measurement Display Examples

Operation

Position
deviation

A

; -

| i/ A N I E—
Positioning T |
completion signal J-+——~——1—~

\“ Referencej
speed
\_speed

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 8.

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.




8.5 Custom Tuning

8.5.6 Related Parameters

8.5.6

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
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
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
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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8.6 Anti-Resonance Control Adjustment

8.6.1 Outline

m Anti-Resonance Control Adjustment

This section describes anti-resonance control.

8.6.1

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.

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. To ensure safety,
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.

8.6.2

Preparations

Check the following settings before you execute anti-resonance control adjustment.
» The parameters must not be write prohibited.

8.6.3

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.



8.6 Anti-Resonance Control Adjustment

8.6.3 Operating 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.
& 8.5.3 Operating Procedure on page 8-16

2. Click the Anti-res Ctrl Adj Button.
The rest of the procedure depends on whether you know the vibration frequency.

j “Gustom Tuning - Adust AXIS#2 B =l&] x|

Tuning mode |EI: Set servo nuli'\s with pr\nrriy given to stabilty.

Mechanism selection |2 Ball screvy mechanism or linear motor

Friction compensation bisable
Gain status 1 gain

~ Tuning level
Set the tuning level and start lhatunlng
Tuning level

[ Y T ll"l
L LTIy
T ]

Tuning level adjustmant]

Start tuning

Setting the tuning level
1ao high can cause
wibration or abnormal {1 - 2000)

noise. *

Finish

Aut‘o-suttlng —
Maotch fitter

Wik Detect
1 step [ Inaclwa 3 -)‘

2step E inud\va = :‘
Anti-res Clrl Ad) \

Precautions < Back |ToAuloturung| 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 Automatically Detect the Vibration To I\/Ianually Set the Vibration Frequency
Frequency

The frequency will be set.

[hrmres A vace |

Tuning
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8.6 Anti-Resonance Control Adjustment

8.6.4 Related Parameters

4. Click the Start adjustment Button.

5. Use the A and V¥ 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 To Manually Set the Vibration Frequency
Frequency Change the settings of the frequency and

Change the setting of the damping gain. damping gain.

= Charrpang Gan=»

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.

W Anti—resonance Gontrol Adjustment Function AXISH2

Adjustment Anti-res Adj Active
[ Determine frequency ] Frequency Setting Methods
Click the Auto Detact button to |
automatically set the fraquency
720
Set frequency ] Before ad]usl:n?nl. i [Hz)
Click the Start adjustment button o 21
L 2 riv|lw|~¥|
[ Adjust damping gain ] il =)
. sl a
Increase [Damping Gain]
<<Damping Gain>> (%]
4 viiv
[ Frieh ] (0-300) ereas
Precautions I Finish I Cancel

This concludes the procedure.

864 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
Pn163 Anti-Resonance Damping Gain Yes

Yes: The parameter is automatically set.
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8.7 Vibration Suppression

8.7.1 Outline

Vibration Suppression

This section describes vibration suppression.

8.7.1

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.

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. To ensure safety, 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). 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.

2 « 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 (PnB2D). Perform the detection of
vibration frequencies again after adjusting the setting of Pn560.

Residual Vibration Detection Width

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.

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

(o))
£

5

[
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8.7 Vibration Suppression

8.7.2 Preparations

872 Preparations

Check the following settings before you execute vibration suppression.
» The parameters must not be write prohibited.

873 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.

I 8.5.3 Operating Procedure on page 8-16

2. Click the Vib Suppress Button.

§ 'Custom Tunine — Adust AXIS#4 _ 18] x|
Tuning moie ‘2 Set servo gains for postioning application.
Mechanizm selection ‘2 Ball scress mechanism or linear motor
Friction compensation Fnab\e
Gain stalus ft gain
¥ — Tuning level
Set the tuning level and start the tuning
B Ul e i Feed foreeard level (FF) [ S Y
evel agjustmen n n n Start tuning
Incresse unt L (] {m
swarshosting ocours. ¥ ¥]
(1 - 2000)
+ Feedback level (FB) A | &
FE |ewel adjustment L LJLS L
xlx]
Increase until (1 - 2000)
eoheeg dehposs:. e
* Match fitter
il DEtect
1 step I:m, nactive Q
Cancel
Feesponse level OKT. 2 step |: inactive E‘
o —
“es Anti-res Cirl Adj
l Arti-res Adj |:---- nactive  Concel Arti-res Chrl Adj |
Finish Wik Suppression
Precautions < Back | Ta Aumluningl Completed | Cancel I

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
100.0.)

@

Important

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-
vide a means of measuring the vibration frequency.

.

8-28

[ vibration Suppression FunctionAXIS#1 x|
~Adiustment Wi Suppression; Inactive '*
for sefting.
Resicual Yibration Fregquency 147 [Hz)
Click the Import buttan.
Manual sefting is alse passible Import

Set the frequency

I-

Click the Set button.

If the wibration problem could not
be solved,

finely adjust the frequency and
then elidethe Set button again

Set frequency

Reset ‘

Finish

I«

{ 1.0-1000)

[Click the Set button

Precautions

Finish I Cancel




8.7 Vibration Suppression

8.7.3 Operating Procedure

4. Click the Set Button.

[°)

Important

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.

.

[ vibration Suppression FunctionAXTS#1 |

Determine the frequency [~ Adjustmert
for setting =
Residual vibration Freguency [Hz]

Clidk the Import buttan
Manual setting is also possible Impart

Set the frequency

=}
3
w
5
Zz
F
3

If the wibration preblem could not ) Set Feset
be sotved, Set trequency Hz]
finely adjust the frequency and = E
then click the Set button again Y. r | b |

' C 1.0-1000)

Current value: 14.7 Hz
Finizh
Precautions Finish Cancel

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.

[ vibration Suppression FunctionAXIS#1 x|

Determine the frequency [~ Adjustment
for sefting o
Residual Yikration Fregquency [Hz]

Click the Import button
Manual setting is also possible Import

Set the frequency

Click the Set buttan,

It the vibration problem could not
be solved,

finely adjust the frequency and
then clidethe Set button again

Reset

il @

Set frequency

¢ 1.0-1000)

{Current value: 32.3Hz

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«

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.

Tuning
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8.7 Vibration Suppression

8.7.4 Related Parameters

8.74

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
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

Yes: The parameter is automatically set.
No: The parameter is not automatically set, but the setting is read during execution.



8.8 Manual Tuning

8.8.1 Tuning the Servo Gains

Manual Tuning

This section describes manual tuning.

8.8.1

Tuning the Servo Gains

Servo Gains

Position control loop

¢ Speed control loop
Specd Speed patier| Movement || |Position | Speed - — - —-—- Lo —-— oo :ﬂ Servomotor
- |
m refereqce+ Deviation | |OQD referen‘pe i Speed control Current —= power M—ﬁ—@
- 1 - | counter gain ‘ - |section - |control e [N -
Time | Kp | Kvand Ti section| | Convener b
I ! ‘ | :
! ‘ Speed loop Current loop i v
I "
| Position loo e e e - :T @
L,,,,,,,,,,,E) 77777777777777777777777777777777777777777777 - 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)

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. Monitor the response
characteristic with the trace function of the SigmaWin+ while you make the adjustment.

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.

Use manual tuning in the following cases.

* When custom tuning does not work well

* When you want to increase the servo gains higher than the results of custom tuning

* When you want to determine the servo gains and moment of inertia ratio yourself

The operation is started with the default settings for the servo gain parameters.

2
c
) =
Applicable Tools
You can perform monitoring with the SigmaWin+. n

Precautions

Vibration may occur while you are tuning the servo gains. You must provide an emergency stop
device and activate it immediately whenever vibration occurs.
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8.8 Manual Tuning

8.8.1 Tuning the Servo Gains

Example Adjustment Procedure

Step Description
1 Adjust the first stage first torque reference filter time constant (Pn401) so that vibration does not
occur.
> 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.
4 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.

1
2. Increase the speed loop gain.

3. Decrease the speed loop integral time constant.
4. Increase the position loop gain.

To Reduce Response Speed and to Stop Vibration and Overshooting
. Reduce the position loop gain.

1

2. Increase the speed loop integral time constant.
3. Decrease the speed loop gain.

4. Increase the torque filter time constant.

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.

Position Loop Gain
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]
Pn102 + 10 (1/s)

Pn520 > x 2.0

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
filter.

Position Deviation Overflow Alarm Level
Pn520 Setting Range Setting Unit | Default Setting | When Enabled | Classification

1to 1 reference
1,073,741,823 unit

5,242,880 Immediately Setup




8.8 Manual Tuning

8.8.1 Tuning the Servo Gains

@ 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
Pn100 | Setting Range Setting Unit Default Setting | When Enabled C'afii':]'ca'
10 to 20,000 0.1 Hz 400 Immediately Tuning

Load moment of inertia at motor shaft (J;)

Setting of Pn103 = x100(%)

Servomotor moment of inertia (L))

The default setting of Pn103 (Moment of Inertia Ratio) is 0. Before you tune the servo, calculate
the moment of inertia ratio with the above formula and set Pn103 to the calculation result.

Moment of Inertia Ratio
Pn103 Setting Range Setting Unit Default Setting When Enabled Clatsiil::ca-
0 to 20,000 1% 0 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
Pn101 Setting Range Setting Unit Default Setting When Enabled Clatsisol:]lca—
1510 51,200 0.01 ms 2,000 Immediately Tuning

€ 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 the Pn408 = n.OOOX and Pn408 =
n.OXOO.

Torque-Related
Function Selections

|

|

|
o First stage ! First stage ‘ Second stage
—™ —=—97 O— notch ©— notch

I
| |
| I
| I
| |
| I
Torque referenc ‘ ) ! Torque reference
before filter I ﬂry;tetrz:lcf filter: filter ‘ after filter
\ _ Pn409 pndoc | | o2
| filter: Pn40A Pn40D | c
Pn401 Pn40B Pn40E | 5
! [
| I
| I
I First order lag filter Notch filter Notch filter !
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8.8 Manual Tuning

8.8.1 Tuning the Servo Gains

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
Pn401 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0.01 ms 100 Immediately Tuning

m 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.

The notch filter frequency characteristics for different notch filter Q values are shown below.
Q=07

a=1Q Frequency [Hz']/
0% — \ A
1"| W 1

Attenuation [dB]
O
Il
o
o

20 L i L | i 1 L L 1 1ij

Note: The above notch filter frequency characteristics are based on calculated values and may be different from
actual characteristics.
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* Notch Filter Depth

8.8.1 Tuning the Servo Gains

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 Pn40B is set to 1,000).

The notch filter frequency characteristics for different notch filter depths are shown below.
Frequency [Hz]

Attenuation [dB]

-30

40 -

-50

P S

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.O00OO0 . ) )
[default setting] Disable first stage notch filter.
n.O0O01 Enable first stage notch filter. i
Pn408 Immediately Setup
n.0o0d Disable second stage notch filter.
[default setting] 9 '
n.O0100 Enable second stage notch filter.

Set the machine vibration frequencies in the notch filter parameters.

First Stage Notch F

ilter Frequency

Pn409 Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1Hz 5,000 Immediately Tuning
First Stage Notch Filter Q Value
Pn40A Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
First Stage Notch Filter Depth
Pn40B Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning
Second Stage Notch Filter Frequency
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
Pn40D Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
Second Stage Notch Filter Depth
Pn40E Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning

[o)
£

5
=
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8.8.1 Tuning the Servo Gains

3 « Do not set notch filter frequencies (Pn409 and Pn40C) 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 setting is not correct,
Important vibration may occur and the machine may be damaged.
» Change the notch filter frequencies (Pn409 and Pn40C) only while the Servomotor is stopped.
Vibration may occur if a notch filter frequency is changed during operation.

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+ to monitor operating conditions. Even if the status is sta-
ble while the motor is stopped, an unstable condition may occur when an operation 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 and notch filters together, the interference between the fil-
ters and the speed loop gain will be superimposed. Allow leeway 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
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8.8.1 Tuning the Servo Gains

Guidelines are given below for gain settings 1.

» Speed Loop Gain (Pn100 [Hz]) and Position Loop Gain (Pn102 [/s])
Stable gain: Pn102 [/s] £ 2n x Pn100/4 [HZz]
Critical gain: Pn102 [/s] < 2r x Pn100 [HZ]

» Speed Loop Gain (Pn100 [Hz]) and Speed Loop Integral Time Constant (Pn101 [ms])
Stable gain: Pn101 [ms] > 4,000/(2r x Pn100 [Hz])
Critical gain: Pn101 [ms] > 1,000/(2x x Pn100 [Hz])

» 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)

» 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]

€ Decimal Points in Parameter Settings
Decimal places are given for the settings of parameters 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])

Example siapie gain: Pn101 [ms] = 4,000/(2x x Pn100 [Hz)), therefore
If Pn100 = 40.0 [Hz], then Pn101 = 4,000/(2% x 40.0) ~ 15.92 [ms].

Model Following Control

You can use model following control to improve response characteristic and shorten position-
ing time.

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 custom tuning are not acceptable

* When you want to increase the response characteristic higher than that achieved by the tun-
ing results for custom tuning
* When you want to determine the servo gains and model following control parameters yourself

The block diagram for model following control is provided below.

Tuning

8-37



8-38

8.8 Manual Tuning

8.8.1 Tuning the Servo Gains

Speed

Speed pattern

’I’\/I?\f’err?ent Model following
eterence control
mKp, mVFF, mTFF
Time Speed Torque feedforward
feedforward
Position control loop Speed control loop
[ ér;e_ea_ ;_, e e ;: Servomotor
! !
bl iation | Posttion reference} *iSpeed control [';Currenta Power M—‘:—@
- counter loop gain | | sectin —|oontrol| | erer oS
! Kp ‘ Kvand Ti section i b
1 ' ' ! .
! Il speed loop Current loop noo
| S T
| Position loop
1

1
~ Encoder

Kp: Position loop gain (Pn102)

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

Adjust the servo gains. Refer to the following section for an example procedure.
I3 Example Adjustment Procedure on page 8-32
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).
I3 Example Adjustment Procedure on page 8-32

Increase the model following control gain (Pn141) as much as possible within the range in which
overshooting and vibration do not occur.

If overshooting occurs or if the response is different for forward and reverse operation, fine-tune
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).

€ 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

* Pn144 (Model Following Control Bias in the Reverse Direction)
* Pn147 (Model Following Control Speed Feedforward Compensation)

(
(Model Following Control Bias in the Forward Direction)
(
(

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

to n.O0O20. When you also perform vibration suppression, adjust vibration suppression with
custom tuning in advance.

Note: If you use vibration suppression (Pn140 = n.0OO10 or Pn140 = n.O0O20), always set Pn140 to n.OOO1
(Use model following control).



8.8 Manual Tuning

8.8.1 Tuning the Servo Gains

Parameter Function When Enabled | Classification
n.O00O00 .
[default setting] Do not use model following control.
n.OOo0O1 Use model following control.
Pn140 n.oooo Do not perform vibration suppression. Immediately Tuning

[default setting]

Perform vibration suppression for a specific
frequency.

n.0020 Reserved setting (Do not use.)

n.O0O10

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

Pn141 Setting Range Setting Unit Default Setting When Enabled Classification

10 to 20,000 0.1/s 500 Immediately Tuning

For 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.

Information

Pn 520 > Maximum feed speed [reference units/s] Y90
Pn 141/10[1/s]

Position Deviation Overflow Alarm Level

Setting Range Setting Unit | Default Setting | When Enabled | Classification

Pn520

1to 1 reference ,
1,073,741,823 unit 25,600 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
Pn144 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 0.1% 1,000 Immediately Tuning

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.

Tuning
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8.8 Manual Tuning

8.8.2 Feedforward

Model Following Control Speed Feedforward Compensation

Pn147 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 0.1% 1,000 Immediately Tuning
882 Feedforward

The feedforward function applies feedforward compensation to shorten the positioning time.

Position reference pulses +

Pn10A

Pn109

Differential H Feedforward %

Feedforward Filter
Time Constant

} Position loop gain (Kp) }—t@*".

T Feedback pulses

Pn109

Feedforward
Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 100 1% 0 Immediately Tuning

Pn10A

Feedforward Filter Time Constant

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.



8.8 Manual Tuning

8.8.3 Mode Switching (Changing between Proportional and Pl Control)

Mode Switching (Changing between Proportional and Pl
Control)

You can use mode switching to automatically change between proportional control and PI 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.

8.8.3

Without Mode Switching With Mode Switching
Motor Motor
d Overshooting d
spee Actual Servomotor spee
A operation

<

Reference

u Time
Settling time

;t:\J_> Time

Overshooting —— Settling time

Related Parameters
Select the switching condition for mode switching with Pn10B = n.OOOX.

o ; Parameter That When L
Parameter Mode Switching Selection Sets the Level Enabled Classification
n.O00O0O0 Use the internal torque refer- Pn10C
[default setting] | ence as the condition.
n.O0001 Use tlh.e speed reference as the PR10D
condition.
Pn10B n.0002 Use the acclelleratlon reference PR10E Immediately Setup
as the condition.
n.0003 Use the p(_)smon deviation as Pn10F
the condition.
n.O0004 Do not use mode switching. -

€ Parameters That Set the Switching Levels

Mode Switching Level for Torque Reference

Pn10C

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

0 to 800

1%

200

Immediately

Tuning

Pn10D

Mode Switching Level for Speed Reference

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

0 to 10,000

1 min™

0

Immediately

Tuning

Pn10E

Mode Switching Level for Acceleration

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

0 to 30,000

1 min'/s

0

Immediately

Tuning

Pn10F

Mode Switching Level for Position Deviation

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

0 to 10,000

1 reference unit

0

Immediately

Tuning

Tuning
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8.8 Manual Tuning

8.8.3 Mode Switching (Changing between Proportional and PI Control)

Operating Examples for Different Switching Conditions

4 gsing t)he Torque Reference as the Mode Switching Condition (Default
etting
When the torque 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 Spe\elq reference Motor speed

Time
Torque reference
wpnioc [ g

Torque reference O ' \j
-Pn10C [T T T T T T TN

€ Using the Speed Reference as the Mode Switching Condition

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
Speed Motor speed
PniOD [~ T ‘ Time
Pl P control \ Pl control

€ Using the Acceleration as the Mode Switching Condition

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 Speij, _r?ference Motor speed
~ Time
+PCE -~ Motor acceleration
Speed 0 — \j
-Pni0E [T TTTITTTTTTTOOT
PI[P| Picontrol | PPl control

€ 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.

Speed reference

Speed Motor speed

Position deviation

Time
Pn1OF [~ A "~~~ T )
Pl \ P control \ PI control
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Monitoring

This chapter provides information on monitoring SERVO-
PACK product information and SERVOPACK status.

9.1.1 Items That You Can Monitor ................
9.1.2 OperatingProcedure .. .................... 9-2

_

9.21 SystemMonitor . ...
9.2.2 Monitoring Status and Operations . . .. ........ 9-3
9.2.3 I/OSignalMonitor . ........ .. ... ... 9-5

_

9.3.1 Items That You Can Monitor ................
9.3.2 Using the SigmaWin+ ..................... 9-6
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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 SERVOPACKs | « SERVOPACK special specifications
« SERVOPACK serial number

« SERVOPACK manufacturing date

Information on Servomotors » Servomotor model*

» Encoder resolution*
* Encoder type*

Information on Encoders

* The Servomotor model for the motor code that is set in PNO8A (Motor Selection Switch) is displayed.

912 Operating Procedure

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-+.

- Product Information AXIS#1 @

ServopackMotor l
Servopack
Type: SGPSS-3R1CP1A
(Pulse-train reference)
soft version: 0000
Special Spec..  Standard

| S Click the Serial No. Button to display
the serial number and manufacturing
date of the SERVOPACK.

Servomotor

Typs: SGMSL-A3C

Encoder Information

Reszolution: 1024 [Pulseirey]

Type:  incremerntal




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 Dialog Box.
« Start the SigmaWin+. The System Monitor Dialog Box will be automatically displayed.

 Select Monitor - Monitor - System Monitor from the menu bar of the Main Window of the
SigmaWin-+.

System Monitor

ol

Motor Poweer an Position Reference dain Circuit

The current signal status of the SERVOPACK
is displayed.

Motor base blocked (BB) — The current status of the SERVOPACK is
displayed.

Motor Running Positioning Complete

Tuning

Fa Trace e Alarm

lr Displays the System Monitor wincow at Sigmatvin+startup.

L__If this check box is selected, this dialog box will be dis-
played 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.

hiotic/ Monitor

.%is | hame | Walue | Linit |
(D Current Alarm State -

O Maotor Speed - mir-1

O Speed Reference - mir-1

O Irternal Torgque Reference - %

D Rotation angle 1 (number of pulzes fr.. - pulze

1 Rotation angle 2 (angle from the origin) - deg

D1 Input Reference Pulze Speed - min-1

D1 Devistion Counter (Position Devistions) - reference units

O Cumulative Load - %

O+ Reference Pulse Counter - reference units

If these check boxes are selected, the current values are displayed in the Value column.

Statufz Monitor

.%cis | Iame | Walue |

Encoder (PGRDY)

O Motor Poveer (Reguest)

O Matar Pavever O

O Feotation Cirection

Mode Switch

(mjl Cwercurrent

O I5-0N

[mR P-CL

[mi M-CL

(mf ISLM-RST

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

» Encoder (PGRDY) » /S-ON (SERVO ON Input Signal) * ALM (Servo Alarm Output Sig-
« Motor Power  /P-CL (Forward External Torque Limit nal)
(Request) Signal) « /INPOSITION (Positioning
* Motor Power ON » /N-CL (Reverse External Torque Limit Completion Output Signal)
 Rotation Direction Signal) « /TGON (Rotation Detection
* Mode Switch * /ALM-RST (Alarm Reset Input Signal) Output Signal)
» Overcurrent o | * /DEC (Homing Deceleration Switch @ |« /S-RDY (Servo Ready Output
m 2| Input Signal) w | Signal)
4}; (;)3 + /STOP (Operation Stop Input Signal) | & | « /CLT (Torque Limit Status Out-
b N /HOME (Homing Input Signal) § put Signal)
= S| ° PULS (Position Reference Input Sig- | o | * /BK (Brake Output Signal)
c o | nal @ | « /WARN (Warning Output Sig-
o s Position Reference Direction Signal 5 nal)
= a - PULS (Pulse Reference Input Signal) g‘ » /NEAR (Near Output Signal)
= | « SIGN (Sign Reference Signal) O | » /POSRDY (Homing Completed
» /CLR (Position Deviation Clear Input Output Signal)

Signal) « /BUSY (Busy Output Signal)

+ /S-ONS (SERVO ON Status
Output Signal)

« E-STPS (Emergency Stop Sta-
tus Output Signal)

* Motion Monitor Window

Monitor Items

 Current Alarm State « Total Operating Time

» Motor Speed » Alarm Traceback Time Stamps No. 1 to 10
» Speed Reference « Position Reference Current Position

« Internal Torque Reference « Motor Current Position

Rotational Angle 1 (number of encoder pulses
from origin within one encoder rotation)
Rotational Angle 2 (angle from origin within one
encoder rotation)

Input Reference Pulse Speed

Deviation Counter (Position Deviation)
Cumulative Load

Input Reference Pulse Counter

Feedback Pulse Counter




9.2 Monitoring SERVOPACK Status

9.2.3 1/0 Signal Monitor

9.2.3

I/0 Signal Monitor

maWin+.

= Wiring check AXISZ1

2. Click the Monitor Mode Button.

Use the following procedure to check I/O signals.

Hi

Lo

Forced Hi

Forced Lo

Model | sepss-3Rice1A ....Monfor Mode ¢
Forced Output Mode |
(o)
1
_’EEP__' ["Foming Stop oN = [Posttioning Completed JINPOSTION
—_—Er—?_l!_——' [ Bervo ON Reference OF | Mo Current Limit
—_-JD_EC————P ["PEC Signal oFF [TFCO Oulput OFF
m ["Fiarm Reset OFF [ Motor stopped
—-—JP-E\;———_—P | Forward External anqufﬁ | Homing Complete
ICLR | eviation Clear Signal Ing | Servo OFF
—_E:ETF;_——' | Fmergency Stop Input Ol | Normality
—.____{ [ [ ZonEn oFF
/ | zone1 oFfF

ALM(CN-19)

1. Select Monitor - Check Wiring from the menu bar of the Main Window of the Sig-

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 in the SERVO ON state.

Monitoring
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9.3 Monitoring Machine Operation Status and Signal Waveforms

9.3.1 Items That You Can Monitor

Monitoring Machine Operation Status and Signal Waveforms

To monitor waveforms, use the SigmaWin+ trace function.

9.3.1 Items That You Can Monitor

You can use the SigmaWin+ to monitor the shaded items in the following block diagram.

SERVOPACK
Posttion reference speed
j _Speed reference
CNT cosnegfion -~ -|Position amplifier deviation
| |
- Position loop ' i !
PeE0| Speed pattern + - . f
Electronicl_, | Deviation L Speed | ', |Current M Load
gear | - counter P loop loop oa
Time ; (U/V/VV)
P
== Electronic r+—1 Feedback speed |---
gear
Deviation Speed CN2
counter conve‘zrswon F—‘
; ENC
Position deviation LJ

932 Using the SigmaWin+

This section describes how to trace data and I/O with the SigmaWin+.

Refer to the following manual for detailed operating procedures for the SigmaWin-+.
[J1 AC Servo Drives Engineering Tool SigmaWin+ Online Manual £-S Component (Manual No.: SIEP S800001 06)

Operating Procedures
Select Trace - Trace from the menu bar of the Main Window of the SigmaWin+.

FliTrece A0 X
2w 8| 8N ala B @  Epmaey | A5 ovenans | l:.;etua — Click this button to display the Trace Setting Dialog Box
Trgar someg | owa 10 | ' shown below, and set the data to trace and the trace
Trigger Condeions [ Trigger Target | Trigger Lavel [ Teigger Typm ﬂ |+ srge - .

M::‘ |ZW'- Poston Reference Spe 300jmn-1] 2 Riaing Edge = Stan COﬂdItIOI’]S
] i L | R
x|
(o]
Trace Obmct Seng
=
Exanaig Trace - vertical aus (L) o
Dale 1 || =] [[imo-n v = =] [— - |
Dats 2 =] [ — -] [ w02 m.c: B e
Data 3 » S5 :;]:_ [ [T} Unesing _,j
Trigger actting
Trgpeeconseens o =] PO e [
Trigger A Trigger B
Trigper Tarpet ! Trgper Tarpet ﬁ
H - H H i Trigger Lavel ‘::_HZ' [rin1] Trigger Lavel _’3
et o . Trigper Tyoe 4 Rising Edge x Trigger Type ﬁ
A - - ™ Dinplay opficns - oK Cancel
o W e T —
ey



9.3 Monitoring Machine Operation Status and Signal Waveforms

Trace Objects
You can trace the following items.
» Data Tracing

Trace Objects

» Torque Reference * Position Deviation
» Feedback Speed » Position Amplifier Deviation
» Reference Speed » Speed Feedforward

Position Reference Speed » CN1 Sequence Output Signals

* I/0 Tracing

Trace Objects

Input
Signals

* /HOME (Homing Input Signal)

» /S-ON (SERVO ON Input Signal)

» /DEC (Homing Deceleration Switch Input Signal)
» /ALM-RST (Alarm Reset Input Signal)

» /P-CL (Forward External Torque Limit Signal)

» /N-CL (Reverse External Torque Limit Signal)

» E-STP (Emergency Stop Input Signal)

Output
Signals

* ALM (Servo Alarm Output Signal)

« /INPOSITION (Positioning Completion Output Signal)
« /WARN (Warning Output Signal)

» /BK (Brake Output Signal)

 /S-RDY (Servo Ready Output Signal)

« /CLT (Torque Limit Status Output Signal)

» /TGON (Rotation Detection Output Signal)

* /NEAR (Near Output Signal)

« /PCO (Encoder Origin Signal)

« /BUSY (Busy Output Signal)

« /POSRDY (Homing Completed Output Signal)

» /S-ONS (SERVO ON Status Output Signal)

« E-STPS (Emergency Stop Status Output Signal)
« /ZONEO (ZONE Output 0 Signal)

« /ZONE1 (ZONE Output 1 Signal)

« /ZONE2 (ZONE Output 2 Signal)

« /ZONE3 (ZONE Output 3 Signal)

9.3.2 Using the SigmaWin+

Monitoring
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This chapter provides information on the meaning of,
causes of, and corrections for alarms and warnings.
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10.1 Alarm and Warning Displays

10.1.1 Confirming Alarms and Warnings

m Alarm and Warning Displays

This section describes how to display alarms and warnings, provides a list of the alarms and
warnings that may occur, and describes the causes of and corrections for them.

1011  Confirming Alarms and Warnings

The ALM indicator will light when an alarm or warning occurs.

SERVOPACK
Status or Alarm
Number That
Occurred

Indicator Lighting/Flashing Pattern

Not lit. Normal status

Rapid flashing

ON

A.900 or warning

02s |02s

OFF

Alternates between flashing 1 time and lighting for 1 s.

ON A.00O0,
A.EOO

02s |02s 1 02s|02s| 02s
OFF S s -

Alternates between flashing 2 times and lighting for 1 s.
- A100

02s]02s |02s | 02s 1 02s|02s|02s|02s|02s 1s
OFF s L

Alternates between flashing 3 times and lighting for 1 s.
o A.400

02s |02s |02s |02s |02s |02s 1s 02s |02s|02s |02s |0.2s |0.2s
OFF —

Alternates between flashing 4 times and lighting for 1 s.

on A.500,

A.e0O0,
02s|02s|02s|02s|02s| 025|025 02s 1s A.DOO

OFF —

Alternates between flashing 5 times and lighting for 1 s.

N A.700

off 02s |02s |02s | 025|025 |02s |02s|02s |02s | 0.2s 1s |

Alternates between flashing 6 times and lighting for 1 s.

ON A.800,
A.cOO

off 02s]02s]02s]02s]02s|02s]02s]| 02s] 02s] 02s]| 02s]| 02s 1s N

A system error
(A.BOO) occurred
or initialization is in
progress.

Lit.

You can use the system monitor function of the SigmaWin+ to check for detailed alarm num-
bers and alarm names.

An example of the System Monitor Dialog Box when an alarm has occurred is shown below.

10-2



10.1 Alarm and Warning Displays

System Monitor |

“"IL Setup qmning

Fa Trace o Alarm

[¥ Displays the System Monitor window at SigmaWin+startup.

10.1.2 List of Alarms

10.1.2 List of Alarms

The list of alarms gives the alarm name, alarm meaning, and alarm reset possibility,” in order of

the alarm numbers.

* 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.

Alarm . Alarm Reset
Number Alarm Name Alarm Meaning Possible?
There is an error in the parameter data in the
A.020 Parameter Checksum Error SERVOPACK. No
There is an error in the parameter data format in
A.021 Parameter Format Error the SERVOPACK. No
There is an error in the parameter data in the
A.022 System Checksum Error SERVOPACK. No
A.030 Main Circuit Detector Error There is an error in the voltage detection data. Yes
A.040 Parameter Setting Error gﬁgéameter setting is outside of the setting No
L The combination of some parameters exceeds
A.042 Parameter Combination Error the setting range. No
. A PnBOO parameter setting is outside of the
A.04A  |Parameter Setting Error 2 setting range. No
o A Servomotor with an unsupported capacity is
A.050 Combination Error selected in the parameters. Yes
. An unsupported Servomotor was selected in
A.051 Unsupported Device Alarm the parameters, No
The /S-ON (SERVO ON) signal was input from
A.OBO Invalid SERVO ON Command the host controller after a SigmaWin+ function Yes
) Alarm that supplies power to the Servomotor was
executed.
A100 Overcurrent Detected grswtg\r/ercurrent flowed through the power tran- No
A.400 Overvoltage The main circuit DC voltage is too high (32 V or Yes
higher).
A.510 Overspeed The motor exceeded the maximum speed. Yes
A.6B0 Emergency Stop Operation Fail- | The motor did not stop within 10 s of when the Yes
) ure emergency stop signal was input.
The Servomotor was operating for several sec-
A.710 Instantaneous Overload onds to several tens of seconds under a torque Yes
that largely exceeded the rating.
. The Servomotor was operating continuously
A.720 Continuous Overload under a torque that exceeded the rating. Yes
A.840 Encoder Data Alarm The amplitude of the encoder signal is too small No

or an error occurred in the A/D converter.

Continued on next page.

Maintenance
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10.1 Alarm and Warning Displays

10.1.2 List of Alarms

Continued from previous page.

Alarm . Alarm Reset
Number Alarm Name Alarm Meaning Possible?
There is an error in the differential data (encoder
A.850 Encoder Overspeed speed information) for the encoder position. No
A.B31 Current Detection Error 1 Qr}iterror occurred in the current detection cir- No
Internal program error O occurred in the SER-
A.BFO |System Alarm 0 VOPACK. No
Internal program error 1 occurred in the SER-
A.BF1 System Alarm 1 VOPACK. No
Internal program error 3 occurred in the SER-
A.BF3 |System Alarm 3 VOPACK. No
Internal program error 4 occurred in the SER-
A.BF4 |System Alarm 4 VOPACK. No
A.C10 |Servomotor Out of Control The Servomotor ran out of control. Yes
The setting of Pn520 (Excessive Position Devia-
A.DO0 |Position Deviation Overflow tion Alarm Level) was exceeded by the position Yes
deviation while the SERVO was ON.
The SERVO ON state was entered after the
A.DO Position Deviation Overflow position deviation exceeded the setting of Yes
’ Alarm at SERVO ON Pn526 (Excessive Position Deviation Alarm
Level at SERVO ON) in the SERVO OFF state.
If position deviation remains in the deviation
N o counter, the setting of Pn529 (Speed Limit
Position Deviation Overflow Level at SERVO ON) will limit the speed in the
A.D02 |Alarm for Speed Limit at SERVO | SERVO ON state. This alarm occurs if a refer- Yes
ON ence is input and the setting of Pn520 (Exces-
sive Position Deviation Alarm Level) is exceeded
before the limit is cleared.
The ZONE table was not correctly stored in
A.E1C |ZONE Table Checksum Error flash memory. Yes
. . The combination of firmware and ZONE table
A.E1D |ZONE Table Version Mismatch versions is wrong. Yes
AETE | ZONE Table Out of Range Alarm |/ ;]’S':e in the ZONE table exceeds the setting Yes
A.E24 Homing Failure Homing failed for pressing homing. Yes
The speed during axis movement for pressing
homing was two times the homing creep speed
: or higher.
A.E25 Homing Overspeed o o o Yes
Note: The lower limit for checking is 50 min™'. If the
homing creep speed is low, a check is made for
50 min".
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10.1.3 Troubleshooting Alarms

1013 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.

Alarm Number: . ) . . FEEENED
Alarm Name Possible Cause Confirmation Correction for
Correction
Set the power supply
The power supply volt- | Measure the power sup- | voltage within the speci-
age suddenly dropped. | ply voltage. fied range, and initialize
the parameter settings. | page 5-6
The power supply was | Check the timing of shut- | Initialize the parameter
shut OFF while writing | ting OFF the power sup- | settings and then set
parameter settings. ply. the parameters again.
The number of times Check to see if the —brgiaSuIIEthF?ePAlzg:E mzy
that parameters were | parameters were fre- SERVO%ACP? Recon- B
A.020: errr:ittten exceeded the ﬂggpgér?t?;rlged from the sider the method for
Parameter ' ' writing the parameters.
Checksum Error ,
(There is an A malfunction was Turn the power supply to
error in the caused by noise from | the SERVOPACK OFF and Implement countermea-
parameter data the power supply, ON again. If the alarm still sures against noise page 4-4
in the ground, static electric- | occurs, noise may be the ’
SERVOPACK.) ity, or other source cause.
Gas, water drops, or
cutting oil entered the ' , . The SERVOPACK may
SERVOPACK and confirm the installation | be fauity. Replace the | -
caused failure of SER- : SERVOPACK.
VOPACK components.
Turn the power supply to
. . the SERVOPACK OFF and | The SERVOPACK may
ﬁwéagjgrpe%\%%%ée}? n ON again. If the alarm still | be faulty. Replace the -
' occurs, the SERVOPACK | SERVOPACK.
may have failed.
The software version of Write the parameters
A.021: the SERVOPACK that from another SERVO-
Parameter caused the alarm is PACK with the same
Format Error older than the soft- - model and the same page 9-2
(There is an ware version of the software version, and
error in the parameters specified then turn the power
parameter data to write. OFF and ON again.
format in the A failure occurred in The SERVOPACK may
SERVOPACK)) - be faulty. Replace the | -
the SERVOPACK. SERVOPACK.
A.022: The power supply volt- | Measure the power sup- ggia%ﬁRvF%PAla%E mzy B
S;/ste}n age suddenly dropped. | ply voltage. SERVO%ACP?.
Checksum Error | The power supply was | Check the timing of shut- | The SERVOPACK may
1 shut OFF during a Sig- | ting OFF the power sup- | be faulty. Replace the -
(There is an error | maWin+ operation. ply. SERVOPACK.
in the 4 Turn the power supply to
parameter data ) ) the SERVOPACK OFF and | The SERVOPACK may
in the Q;agggsggiréeﬁ n ON again. If the alarm still | be faulty. Replace the -
SERVOPACK.)) ' occurs, the SERVOPACK | SERVOPACK.
may have failed.

Continued on next page.
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Continued from previous page.

Alarm Number: FOBERES
’ Possible Cause Confirmation Correction for
Alarm Name ;
Correction
A.030: A failure occurred in The SERVOPACK may
Main Circuit - be faulty. Replace the -
Detector Error the SERVOPACK. SERVOPACK.
The SERVOPACK and I Select a proper combi-
Servomotor capacities Check the combination of nation of SERVOPACK
the SERVOPACK and |-
do not match each Servomotor capacities and Servomotor capaci-
other. P ' ties.
A failure occurred in _ ggef aSUIIEtSVF?eT)/?;:P; mzy B
A.040: the SERVOPACK. SERVOPACK.
Parameter — ,
Setting Error A parameter setting is | Check the setting ranges | Set the parameters to
outside of the setting of the parameters that values within the set- -
(A parameter .
o range. have been changed. ting ranges.
setting is out- c -
zi;[;: f :Zi e) The electronic gear rartwiic.l;alerglt?oc trZ?LTSI? g: ! rsa?[;[ot?ﬁ t?]lgofgl(lj (?vl\(/:l ngear
9 ge. ratio is outside of the within the following range: ranqe: 0.01 < (Pnng/ page 5-21
setting range. 0.01 < (Pn20E/Pn210) < | ordE -2 <
100. n210) < 100.
An unsupported Servo- | Check the setting of Set Pn08A (Motor
motor was selected in | PnO8A (Motor Selection Selection Switch) cor- -
the parameters. Switch). rectly.
The speed of program
jog operation went
below the setting range | Check to see if the detec- | Decrease the setting of
when the electronic tion conditions™ are satis- | the electronic gear ratio | page 5-21
A.042: gear ratio (Pn20E/ fied. (Pn20E/Pn210).
: ) Pn210) or the Servo-
Parameter motor was changed.
Combination
Error The speeq of program
Jog operation yvent Check to see if the detec- .
below the setting range y ditions” " Increase the setting of age 6-12
when Pn533 (Program f.'og conattions aré satis- | pp533, pag
Jog Speed) was 1ed.
changed.
The /DEC signal is allo- .
cated to a pin other g:;ﬁ;{;er fk?;lgﬁocg(;tgi Allocate the /DEC signal page 5-11
than CN1-9 to the /DEC signal (PnBB2). to CN1-9 to CN1-14.
CN1-14.
A.04A: Ig%é%?as'?nnglt;]s;uo' Check the setting of the | Allocate the /CLR sig-
Parameter Set- than CN1 -gto parameter that allocates | nal to CN1-9 to page 7-14
ting Error 2 CN1-14 the /CLR signal (PnBB7). | CN1-14.
The /DEC and /CLR Check the settings of the Chanae the allocations
signals are allocated to | parameters that allocate of theg/DEC and /CLR page 5-11,
the same pin with the | the /DEC and /CLR sig- signals page 7-14
same polarity. nals (PnBB2 and PnBB7). 9 '
A.050: ﬁniﬁrvoor?t%tdorc\évngcin Check the setting of Set Pn08A (Motor
Combination is selzgted in thg Y| Pnosa (Motor Selection Selection Switch) cor- -
Error parameters. Switch). rectly.
A.051: An unsupported Servo- | Check the setting of Set PnO8A (Motor
Unsupported motor was selected in | PnO8A (Motor Selection Selection Switch) cor- -
Device Alarm the parameters. Switch). rectly.
The /S-ON (SERVO
A.0BO: ON) signal was input Turn the power supply
Invalid SERVO from the host controller to the SERVOPACK
ONC d after a SigmaWin+ - OFF and ON again. Or, | page 5-26
Alarmomman function that supplies execute a software

power to the Servomo-
tor was executed.

reset.

Continued on next page.
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Continued from previous page.

Alarm Number: FEiEEmED
’ Possible Cause Confirmation Correction for
Alarm Name ;
Correction
The Servomotor Power
Cable is not wired cor- L -
rectly or there is faulty Check the wiring. Correct the wiring.
contact.
There is a short-circuit | Check for short-circuits
in the Servomotor across Servomotor The cable may be short-
Power Cable or a Ser- | phases U, V, and W, or circuited. Replace the
vomotor power wire (U, | between the FG and Ser- | Servomotor Power
V, or W) is in contact vomotor phases U, V, and | Cable.
with the FG. W.
Check for short-circuits page 4-11

A.100:
Overcurrent
Detected

(An overcurrent
flowed through
the power
transistor.)

There is a short-circuit
inside the Servomotor
or contact with the FG.

across Servomotor
phases U, V, and W, or
between the FG and Ser-
vomotor phases U, V, or
W.

The Servomotor may be
faulty. Replace the Ser-
vomotor.

There is a short-circuit
inside the SERVO-
PACK or contact with
the FG.

Check for short-circuits
across the Servomotor
connection terminals U, V,
and W on the SERVO-
PACK, or between the FG
and terminals U, V, or W.

The SERVOPACK may
be faulty. Replace the
SERVOPACK.

A heavy load was
applied while the Ser-
vomotor was stopped
or running at a low
speed.

Check to see if the oper-
ating conditions exceed
Servo Drive specifica-
tions.

Reduce the load applied
to the Servomotor. Or,
increase the operating
speed.

A malfunction was
caused by noise.

Improve the noise envi-
ronment, e.g. by improv-
ing the wiring or
installation conditions,
and check to see if the
alarm still occurs.

Implement countermea-
sures against noise,
such as correct wiring
of the FG. Or, replace
the FG wire with a wire
of a size that is suitable
for product specifica-
tions.

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 SER-
VOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference
for
Correction

A.400:
Overvoltage
(Detected in the
main circuit
power supply
section of the

The power supply volt-
age exceeded the
specified range.

Measure the power sup-
ply voltage.

Set the DC power sup-
ply voltage within the
specified range.

The power supply is
not stable or was influ-
enced by a lightning
surge.

Measure the power sup-
ply voltage.

Improve the power sup-
ply conditions, install a
surge absorber, and
then turn the power
supply OFF and ON
again. If an alarm still
occurs, the SERVO-
PACK may be faulty.
Replace the SERVO-
PACK.

The voltage for DC
power supply was too
high during accelera-
tion or deceleration.

Check the power supply
voltage and the speed
and torque during opera-
tion.

Set the DC power sup-
ply voltage within the
specified range.

SERVOPACK)) Check to see if the
The e S iner® | momentof nerta rato s | PSTse e decers |
within the allowable ’
allowable value. load.
range.
If an alarm still occurs
even when the power
. . supply voltage is within
Q;ﬂgﬁfgﬁ%gf n - product specifications, |-
' the SERVOPACK may
be faulty. Replace the
SERVOPACK.
The order of phases U, o Make sure that the Ser-
V, and W in the motor ggre\}g;ntgfo\rmmg of the vomotor is correctly -
wiring is not correct. ' wired.
A.510: The target speed Reduce the target
Overspeed exceeded the over- Check the target speed. | speed. Or, adjust the -
(The motor speed detection level. gain.
ded th -
excesded the The motor exceeded Check the waveform of Tune the Servo gains.
maximum the maximum speed the motor speed Or, reconsider the oper- | -
speed.) : ) ating conditions.
A failure occurred in 3 ggia%?jv'% F;ﬁgé mzy B
the SERVOPACK. SERVOPACK.
A.6B0: The motor did not stop
Emergency due to a mechanical Check the waveform of Correct the mechanical

Stop Operation
Failure

problem after the
emergency stop signal
was input.

the motor speed on the
SigmaWin-+.

problem.

Continued on next page.
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10.1.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number: Al
’ Possible Cause Confirmation Correction for
Alarm Name ;
Correction
Y| Check the wiring. vomotor and encoder page 4-11

A.710:
Instantaneous
Overload
A.720:
Continuous
Overload

contact in the motor or
encoder wiring.

are correctly wired.

Operation was per-
formed that exceeded
the overload protec-
tion characteristics.

Check the motor overload

characteristics and Run
command.

Reconsider the load
and operating condi-
tions. Or, increase the
motor capacity.

An excessive load was
applied during opera-
tion because the Ser-
vomotor was not
driven due to mechani-
cal problems.

Check the operation refer-

ence and motor speed.

Correct the mechanical
problem.

A failure occurred in
the SERVOPACK.

The SERVOPACK may
be faulty. Replace the
SERVOPACK.

An unsupported Servo-
motor was selected in
the parameters.

Check the setting of
Pn0O8A (Motor Selection
Switch).

Set Pn0O8A (Motor
Selection Switch) cor-
rectly.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference
for
Correction

A.840:
Encoder Data
Alarm

There is a faulty con-
tact in the connector or
the connector is not
wired correctly for the
encoder.

Check the condition of
the encoder connector.

Reconnect the encoder
connector and check
the encoder wiring.

There is a cable dis-
connection or short-
circuit in the encoder.
Or, the cable length or
impedance is outside
the specified values.

Check the condition of
the Encoder Cable.

Use the Encoder Cable
within the specified
specifications.

One of the following
has occurred: corro-
sion caused by
improper temperature,
humidity, or gas, a
short-circuit caused by
entry of water drops or
cutting oil, or faulty
contact in connector
caused by vibration.

Check the operating envi-
ronment.

Improve the operating
environmental, and
replace the cable. If the
alarm still occurs,
replace the SERVO-
PACK.

A malfunction was
caused by noise.

Correct the cables
around the encoder
correctly (e.g., separate
the Encoder Cable from
the Servomotor Power
Cable and ground the
encoder).

A failure occurred in
the SERVOPACK.

Connect the Servomo-
tor to another SERVO-
PACK, and turn ON the
power supply. If no
alarm occurs, the SER-
VOPACK may be faulty.
Replace the SERVO-
PACK.

A failure occurred in
the encoder.

Connect the SERVO-
PACK to another Servo-
motor, and turn ON the
power supply. If no
alarm occurs, the
encoder may be faulty.
Replace the Servomo-
tor.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference
for
Correction

A.850:
Encoder
Overspeed

There is a faulty con-
tact in the connector or
the connector is not
wired correctly for the
encoder.

Check the condition of
the encoder connector.

Reconnect the encoder
connector and check
the encoder wiring.

There is a cable dis-
connection or short-
circuit in the encoder.
Or, the cable length or
impedance is outside
the specified values.

Check the condition of
the Encoder Cable.

Use the Encoder Cable
within the specified
specifications.

One of the following
has occurred: corro-
sion caused by
improper temperature,
humidity, or gas, a
short-circuit caused by
entry of water drops or
cutting oil, or faulty
contact in connector
caused by vibration.

Check the operating envi-
ronment.

Improve the operating
environmental, and
replace the cable. If the
alarm still occurs,
replace the SERVO-
PACK.

A malfunction was
caused by noise.

Correct the wiring
around the encoder
(e.g., separate the
Encoder Cable from the
Servomotor Power
Cable and ground the
encoder).

A failure occurred in
the SERVOPACK.

Connect the Servomo-
tor to another SERVO-
PACK, and turn ON the
power supply. If no
alarm occurs, the SER-
VOPACK may be faulty.
Replace the SERVO-
PACK.

A failure occurred in
the encoder.

Connect the SERVO-
PACK to another Servo-
motor, and turn ON the
power supply. If no
alarm occurs, the
encoder may be faulty.
Replace the Servomo-
tor.

A.B31:
Current
Detection Error 1

A failure occurred in
the current detection
circuit.

Turn the power supply
to the SERVOPACK
OFF and ON again. If an
alarm still occurs, the
SERVOPACK may be
faulty. Replace the SER-
VOPACK.

A.BFO:
System Alarm 0

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 SER-
VOPACK.

Maintenance

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference
for
Correction

A.BF1:
System Alarm 1

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 SER-
VOPACK.

A.BF3:
System Alarm 3

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 SER-
VOPACK.

A.BF4:
System Alarm 4

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 SER-
VOPACK.

A.C10:
Servomotor Out
of Control
(Detected in the
SERVO ON
state.)

The order of phases U,
V, and W in the motor
wiring is not correct.

Check the Servomotor
wiring.

Make sure that the Ser-
vomotor is correctly
wired.

A failure occurred in
the encoder.

If the motor wiring is
correct and an alarm
still occurs after turning
the power supply OFF
and ON again, the Ser-
vomotor may be faulty.
Replace the Servomo-
tor.

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 SER-
VOPACK.

Continued on next page.
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Continued from previous page.

. Reference
A}:I;TmN;';nl:zr' Possible Cause Confirmation Correction for
Correction
The Servomotor U, V, | Check the connections of nMoa?aeuﬁl;rchE?;é?seirﬁ tahr:
2g<rjrg/g/twmng is not ?:blseervomotor Power wiring for the Servomo- |~
' ' tor and encoder.
The taraet speed is too Reduce the target speed | Reduce the target
A.DOO: hiah getsp and try operating the Ser- | speed or reconsider the | page 5-21
Position an. vomotor. electronic gear ratio.
Deviation Lower the acceleration
Overflow . .| Reduce the reference rate or use Pn217 (Aver-
(The setting of ;F:C)erz?ioielerat|on rate is acceleration and try oper- | age Position Reference | page 5-29
Pn520 gn. ating the SERVOPACK. Movement Time) to filter
(Excessive the position reference.
Position Error [ Thg setting of Pn520 .
Alarm Level) (ExcessivegPosition Check Pn520 (Excessive
was exceeded Deviation Alarm Level) Position Deviation Alarm Optimize the setting of age 8-5
by the position | is too low for the oper- | -6Vel) 0 see ifitis set to | Pn520. pag
deviation in the ating conditions. an appropriate value.
SERVO ON
state.) Turn the power supply
to the SERVOPACK
A failure occurred in OlFF ano!”ON agaln.k:f an
the SERVOPACK. - alarm still occurs, the -
SERVOPACK may be
faulty. Replace the SER-
VOPACK.
The system changes to
the SERVO ON state
A'DQ?: after the position devi- Optimize the setting of
Position ation exceeded the Check the position devia- Pr?526 (Excessive Pgosi—
Deviation setting of Pn526 tion in the SERVO OFF tion Error Alarm Level at
Overflow Alarm | (Excessive Position state. SERVO ON)
at SERVO ON Deviation Alarm Level '
at SERVO ON) in the
SERVO OFF state.
If position deviation
remains in the devia- page 8-5
tion counter, the set-
A.D02: ting of Pn529 (Speed Optimize the setting of
Position Limit Level at SERVO Pn520 (Excessive Posi-
Deviation ON) will limit the speed tion Deviation Alarm

Overflow Alarm
for Speed Limit
at SERVO ON

in the SERVO ON
state. This alarm
occurs if a reference is
input and the setting of
Pn520 (Excessive Posi-
tion Deviation Alarm
Level) is exceeded.

Level). Or, adjust the
setting of Pn529 (Speed
Limit Level at SERVO
ON).

A.E1C:
ZONE Table
Checksum Error

The ZONE table was
not correctly stored in
flash memory. (This
alarm may occur if the
power supply was
turned OFF while sav-
ing or initializing the
ZONE table.)

Initialize the ZONE
table. If that does not
reset the alarm, correct
the ZONE table.

A.E1D:
ZONE Table
Version
Mismatch

The combination of
firmware and ZONE
table versions is
wrong.

Change the version of
the ZONE table to a ver-
sion that is compatible
with the firmware.

Maintenance

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference
for
Correction

A.E1E:
ZONE Table Out
of Range Alarm

A value in the ZONE
table exceeds the set-
ting range.

Check the settings in the
ZONE table with the Sig-
maWwin+.

Change the version of
the ZONE table to a ver-
sion that is compatible
with the firmware.

A.E24:
Homing Failure

The torque limit was
released during press-
ing homing after reach-
ing the torque limit and
before completion of
homing.

Check the waveform of
the torque on the Sig-
maWwin+.

Change the setting of
PnBE3 (Pressing Time
for Pressing Homing).

page 7-6

A.E25:
Homing
Overspeed

An excessive position

deviation occurred due
to a mechanical prob-
lem during homing.

Check the waveform of
the motor speed and
position deviation on the
SigmaWin+.

Fix the mechanical
problem so that an
excessive position devi-
ation does not accumu-
late.

* Detection Conditions
If either of the following conditions is detected, an alarm will occur.

- Pn533 [min ] x

+ Maximum Motor Speed x

Encoder Resolution Pn20E
6x10° Pn210
Encoder Resolution Pn20E
Approx. 3.66 x 10” Pn210
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10.1.4 List of Warnings

10.1.4

List of Warnings

The list of warnings gives the warning name and warning meaning in order of the warning num-

bers.

Warnings are displayed to warn you before an alarm occurs. Warnings are reset automatically.

Note
Warning . .
Number Warning Name Meaning
A.900 Position Deviation T . - he followi lue: [ Pn520 x Pn51E
. Overflow e position deviation exceeded the following value: < — 0
Position Deviation The position deviation exceeded the following value in the SERVO ON
A.901 Overflow Alarm at state: [ Pn526 x Pn528
SERVO ON ' 100
This warning occurs before an overload alarm (A.710 or A.720) occurs. If
A.910 Overload L9 e .
the warning is ignored and operation is continued, an alarm may occur.
A.941 Change of Parameters | Parameters have been changed that require the power supply to be
) Requires Restart turned OFF and ON again.
A.A9F Motion Error Warning | Starting homing was requested even though homing is disabled.

Note: If you set Pn008 to n.0O100 (Do not detect warnings), no warnings will be detected.

Maintenance
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10.1.5 Troubleshooting Warnings

1015 Troubleshooting Warnings

10-16

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.

Warning Number: . . . . )
. Possible Cause Confirmation Correction for
Warning Name .
Correction
The Servomotor U, V, | Check the connec- Make sure that there are
and W wiring is not cor- | tions of the Servo- no faulty contacts in the | _
rect motor Power Cable. | Wiring for the Servomotor
' " | and encoder.
A SERVOPACK gainis | Check the SERVO- | Increase the servo gains aqe 8-15
too low. PACK gains. with custom tuning. pag
Reduce the target Reduce the target speed
The target speed is too | speed and try oper- | or the reference accelera- age 5-21
high. ating the Servomo- | tion rate, or reconsider pag
tor. the electronic gear ratio.
Lower the acceleration
. The acceleration rate is Sr?g; Ziggﬁerr:{i%rr_w rate or use Pn217 (Aver-
A-QQQ- o t00 high and trv operating the | 29¢ Position Reference page 5-29
Position Deviation gn- SERVyOPXCK 9 Movement Time) to filter
Overflow : the position reference.
, Check Pn520
;l—Ehxec:SS:tstil?eglé);spit?srfo (Excessive Position
e Deviation Alarm Optimize the setting of
Deviation Alarm Level) oy page 8-5
, Level) to seeif it is Pn520.
is too low for the oper- set to an appropriate
ating conditions. value.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in the | ON again. If an alarm still |
SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
The position deviation
A.901: exceeded the following Optimize the setting of
Position Deviation | value in the SERVO ON Pn528 (Excessive Posi-
state: - page 8-7

Overflow Alarm at

tion Error Warning Level

SERVO ON Pn526 x Pn528 at SERVO ON).
100
l?(fhvg:’rér}g :goutltcoggenc_t Make sure that the Servo-
tact in the motor{)r Check the wiring. motor and encoder are -
encoder wiring. correctly wired.
Operation was per- Check the motor Reconsider the load and
formed that exceeded | overload characteris- | operating conditions. Or, |
A.910: the overload protection | tics and Run com- increase the motor
Overload characteristics. mand. capacity.
(warning before | An excessive load was
an A.710 or A.720 | applied during opera-

alarm occurs)

tion because the Servo-
motor was not driven
because of mechanical
problems.

Check the operation
reference and motor
speed.

Correct the mechanical
problem.

A failure occurred in the
SERVOPACK.

The SERVOPACK may be
faulty. Replace the SER-
VOPACK.

A.941:

Change of
Parameters
Requires Restart

Parameters have been
changed that require
the power supply to be
turned OFF and ON
again.

Turn the power supply to
the SERVOPACK OFF and
ON again.

Continued on next page.



10.1 Alarm and Warning Displays

10.1.6 Alarm Reset

Continued from previous page.

Warning Number: FEiEEmED
9 ’ Possible Cause Confirmation Correction for
Warning Name ;
Correction
The specified target
. position exceeds Check the settings of -
AA9F: PnB21 (Forward Soft- | PnB21 and PnB23 | S0t the software limit
Motion Error Ny L parameters to suitable page 5-24
Warni ware Limit) or PnB23 (the software limit values
arning (Reverse Software parameters). :
Limit).

1016 Alarm Reset

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.

Q

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 with the /ALM-RST (Alarm Reset Input)
Signal

Type
Input

Signal Connector Pin No. Name

/ALM-RST CN1-12
Note: Use PnBB4 = n.OOXO (/ALM-RST (Alarm Reset) Signal Allocation) to allocate the /ALM-RST signal to

another connector pin. Refer to the following section for details.
IZ 5.3.3 Allocating Input Signals to Pins and Parameter Settings on page 5-17

Alarm Reset

10.1.7

Displaying the Alarm History

The alarm history displays up to the last ten alarms that have occurred in the SERVOPACK.

Preparations
No preparations are required.

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.

Maintenance
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10.1 Alarm and Warning Displays

10.1.8 Alarm History Clear

5 Alarm Display A1 |

amem

P40 - Encoder Data Crror [ £ reant |

A racebac |

Accumulated operation time

Total operation time to the point at which the alarm occurred is
—— displayed in increments of 100 ms from when the control power

supply and main circuit power supply turned ON.

For 24-hour, 365-day operation, measurements are possible for

approximately 13 years.

[ )

01 AB4D Encoder Data Ercr
02 A840: Encsder Dua Eree
[ Enceder Gt Erroe
o

B

Alarm number: Alarm name

Alarms in order of occurrence
(Older alarms have higher values.)

: 1. If the same alarm occurs consecutively within one hour, it is not saved in the alarm history.
Information ; o
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 you reset alarms or turn OFF the power supply to the SERVOPACK.

3. Warnings are not recorded in the alarm history.

10.1.8 Alarm History Clear

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 power supply
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.

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.

Click the Alarm History Tab.

3. Click the Clear Button.
The alarm history will be cleared.

& Alarm Display AXISE1 1[

Alar

’V lA.BtiD : Encoder Data Error

Alarm traceback |

C  Xoex I)

No. | Hame | Acc 0. |
[ A.840 : Encoder Data Error 3:33:45.9
0z A.840 : Encoder Data Error 1:28:10.3
03 A.840 : Encoder Data Error 0:05:04.4
04 Normal 0:00:00.0
0s Normal 0:00:00.0
06 Mormal 0:00:00.0
o7 Mormal 0:00:00.0
08 Mormal 0:00:00.0
09 Hormal 0:00:00.0
10 Hormal 0:00:00.0
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10.2 Troubleshooting Based on the Operation and Conditions of the Servo Drive

Troubleshooting Based on the Operation and Conditions of the Servo Drive

This section provides troubleshooting based on the operation and conditions of the Servo
Drive, 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

The power supply is not tl\)/letasure }[Ee voltage tCr)worrect the wmnlg s0 that
turned ON. etween the power sup- e power supply is -

ply input terminals. turned ON.
The 1/O signal connector L . L
(CN1) pins are not wired Qheok the wiring condi- Corrept the wiring of the
correctly or are discon- tion of the 1/0 signal con- | I/O signal connector page 4-14

Y nector (CN1) pins. (CN1) pins.
nected.
The wiring for the Servo-
motor Power Cables or | Check the wiring condi- | Wire the Serial Con- 3
Encoder Cable is discon- | tions. verter Unit correctly.
nected.
Reduce the load or

There is an overload on Operate the Servomotor replace the Servomotor

with no load and check ! . -
the Servomotor. the load status with a Servomotor with a

' larger capacity.

The model of Servomo- | Check the model of Ser- | Make sure that the
tor that is being used vomotor that is being model of Servomotor
does not agree with the | used and the setting of | that is being used agrees | page 5-9
setting of PNO8A (Motor | PnO8A (Motor Selection | with the setting of PNnO8A
Selection Switch). Switch). (Motor Selection Switch).
There is a mistake in the | Check the input signal Correctly allocate the
input signal allocations allocations (PnBA2 to input signals (PNBA2 to | page 5-10
(PnBA2 to PnBB9). PnBB9). PnBB9).

Check the settingof Set PnBAF = n.O0OXX
T.he /S.'ON (SERVO ON) PnBAF = n.OOXX (allo- | correctly and turn ON the | page 5-10

Servomotor signal is OFF.

Does Not Start

cation of /S-ON signal).

/S-ON signal.

The /CLR (Position Devi-
ation Clear) input signal
has not been turned
OFF.

Check the /CLR signal
(CN1-14).

Turn OFF the /CLR sig-
nal.

The E-STP (Emergency
Stop Input) signal is still
OFF.

» Check the E-STP sig-
nal.

» Check the E-STPS sig-
nal.

 Turn ON the E-STP sig-
nal.

« If you will not use
emergency stops, set
PnBB8 to n.OOO3
(Always disable emer-
gency stops).

The current position of
the Servomotor is
beyond one of the soft-
ware limits.

» Check the current
position of the Servo-
motor and the settings
of the software limit
parameters (PnB21
and PnB23).

» Check the ALM indica-
tor in the operating sta-
tus indicators.

» Check the error num-
ber on the Motion
Monitor Window of the
SigmaWin+.

Move the Servomotor to
within the software limits.

The Servomotor has
failed.

Replace the Servomotor.

Maintenance
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10.2 Troubleshooting Based on the Operation and Conditions of the Servo Drive

10-20

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
There is a mistake in the Check the wiri Wire the Servomotor
Servomotor wiring. eck e wiring. correctly. -
There is a mistake in the . Wire the encoder cor-
encoder wiring. Check the wiring. rectly. -
Servomotor The model of Servomo- Make sure that the
:vlotves:[ tor that is being used I;etg??setzgnsgea\é%rgo_ model of Servomotor
nstanta- ; i i -
neoutlyand | Coea LIS AR e | ana e sating of o | LIS e used agise | eage
Then Stops, or | Selection Switch). (Motor Selection Switch). | 1t Selection Switch).
gpfrsatt'to; Is The connector connec- |« Insert connectors firmly
ot otable . tions for the power wires until the lock mecha-
Therg is a faulty connec- (U, V, and W phases) and nisms lock into place.
tion in the Servomotor th d b . Tight | -
wiring. e encoder may be ighten any loose con-
unstable. Check the wir- nectors and correct the
ing. wiring.
Servomotor
Moves without | A failure occurred in the | Replace the SERVO- N
a Reference SERVOPACK. PACK.
Input
The machine mounting is g:e%kotsoesrggdfnttfiwnere are Tighten the mounting _
not secure. Y 9 SCrews.
SCrews.
Check to see if there is
The machine mounting is misalignment in the cou- | Align the coupling. -
ling.
not secure. I[lehegck to see if the cou
pling is balanced. Balance the coupling. -
! Check for noise and
tTiCS bearings are defec- vibration around the Replace the Servomotor. | -
' bearings.
. . . Check for any foreign
Thereis a wbrat!on matter, damage, or Consult with the machine
source at the driven f ion in th f -
machine de ormaﬂon in t e manufacturer.
' machine’s moving parts.
The Encoder Cable does 8ggﬁaktéh§e§r?l?i?sdsgtisfies Use cables that satisfy | _
not satisfy specifications. specifications the specifications.
Check to see if the
Abnormal
Noise from Encoder Cable is bun- gg;?@ﬁtrﬁgesﬁ?bﬁs{ayom
S t There is excessive exter- dled with a figh-current applied by hi ger—Current
Srvomerer nal noise interference on | [© Or installed near a Iirl?eps Takg mgeasures to |-
the Encoder Cable high-current line. Gheck | 5o ent noise interfer-
. Io see if there is noise gnce from the signal lines
interference on the signal on the encodergcable
line from the encoder. '
There is variation in the
[ potentl ecase o | oncictoseortne [ ropeny gound e
machines on the Servo- ﬁgﬁ?ggg are correctly them from the FG of the |~
motor side, such as a 9 ' encoder.
welder.
Check to see if vibration
from the machine Reduce machine vibra-
The encoder was sub- occurred. Check the Ser- tion. Imorove the mount-
jected to excessive vomotor installation in éongitions of the -
vibration or shock. (mounting surface preci- Sgrvomotor
sion, securing state, and '
alignment).
A failure occurred in the
encoder. - Replace the Servomotor. |-
Continued on next page.



10.2 Troubleshooting Based on the Operation and Conditions of the Servo Drive

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
The servo gains are not Check to see if the servo
balanced gains have been cor- Execute custom tuning. | page 8-15
' rectly tuned.

The setting of Pn100 Check the setting of )
(Speed Loop Gain) is too | Pn100. The default set- Sﬁ;thJa(lJSeto an appro -
high. ting is Kv = 40.0 Hz. P :
The setting of Pn102 Check the setting of )

Motor Vibration (Position Loop Gain) is Pn102. The default set- Sﬁ;tzn\ja?feto an appro -
too high. ting is Kp = 40.0/s. P :
The setting of Pn101 ,
(Speed Loop Integral Check the setting of Set Pn101 to an appro-

: : Pn101. The default set- . -
Time Constant) is not R priate value.
. ting is Ti = 20.0 ms.
appropriate.
The setting of Pn103 Set Pn103 (Moment of
(Moment of Inertia Ratio) Check .Pm 03 (Moment Inertia Ratio) to an -
; : of Inertia Ratio). .
is not appropriate. appropriate value.
. Check to see if the servo

The servo gains are not gains have been cor- Execute custom tuning. | page 8-15

Large Motor
Speed
Overshoot on
Starting and

balanced.

rectly tuned.

The setting of Pn100
(Speed Loop Gain) is too
high.

Check the setting of
Pn100. The default set-
ting is Kv = 40.0 Hz.

Set Pn100 to an appro-
priate value.

The setting of Pn102
(Position Loop Gain) is
too high.

Check the setting of
Pn102. The default set-
ting is Kp = 40.0/s.

Set Pn102 to an appro-
priate value.

The setting of Pn101

Stopping Check the setting of
(Speed Loop Intggral Pn101. The default set- Sgt Pn101 to an appro- | _
Time Constant) is not ting is Ti = 20.0 ms priate value.
appropriate. 9 e '
The setting of Pn103 Set Pn103 (Moment of
(Moment of Inertia Ratio) g}fhli(él:tgnégt?o()l\/loment Inertia Ratio) to an -
is not appropriate. ) appropriate value.
The Encoder Cable does Check the Er?cloder. ' Use cables that satisfy
) e Cable to see if is satisfies S -
not satisfy specifications. specifications the specifications.
gﬁggg;fgsglg itsh?)un— Correct the cable layout
. . so that no surge is
There is excessive exter- QIed W!th a high-current applied by high-current
line or installed near a
nal noise interference on | . h-current line. Check lines. Take measures to | -
the Encoder Cable. togsee if there is -noise prevent noise interfer-
interference on the signal gﬂﬁigzwcﬁe?%gagnes
line from the encoder. '
There is variation in the
i, FG potential because of . Properly ground the
Pos!thn the influence of Cheok to ses if the machines to separate
Deviation machines are correctly -

(without Alarm)

machines on the Servo-
motor side, such as a
welder.

grounded.

them from the FG of the
encoder.

The encoder was sub-
jected to excessive
vibration or shock.

Check to see if vibration
from the machine
occurred. Check the Ser-
vomotor installation
(mounting surface preci-
sion, securing state, and
alignment).

Reduce machine vibra-
tion. Or, improve the
mounting conditions of
the Servomotor.

The coupling between
the machine and Servo-
motor is not suitable.

Check to see if position
offset occurs at the cou-
pling between machine
and Servomotor.

Correctly secure the cou-
pling between the
machine and Servomo-
tor.

Maintenance
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10.2 Troubleshooting Based on the Operation and Conditions of the Servo Drive

10-22

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
" A failure occurred in the
Pos!thn encoder. - Replace the Servomotor. | -
Deviation

(without Alarm)

A failure occurred in the
SERVOPACK.

Replace the SERVO-
PACK.

The surrounding air tem-
perature is too high.

Measure the surround-
ing temperature around
the Servomotor.

Reduce the surrounding
air temperature to 40°C
or less.

The surface of the Servo-

Visually check the sur-

Clean dirt, dust, and oil

Servomotor motor is dirty. face for dirt. from the surface.
Overheated If the load is excessive,
There is an overload on | Check the load status Fggéoozttr;% lgggvgﬁnotor _
the Servomotor. with the SigmaWin+. with a Servomotor with a
larger capacity.
The Make sure that the Sig-
SERVOPACK | The SigmaWin+ address ;nnadV\/SlréE\e}dotgAeéisettmg
was not found | setting and SERVO- address setting match _
by an axis PACK address setting do (The default ax?s address
search fromthe | not match. for the SERVOPACK is
SigmaWin+. 1h.)




10.3 Inspections and Guideline for Product Replacement Period

10.3.1 Inspections

Inspections and Guideline for Product Replacement Period

This section describes inspections and the product replacement period for the SERVOPACK.

1031 Inspections

Perform the inspections given in the following table at least once every year for the SERVO-

PACK. Daily inspections are not required.

ltem Frequency Inspection Correction
. . To clean the SERVOPACK, use
ixternal A;;aSt once a SSr?;I:ef;)r dust, dirt, and oil on the compressed air or another means
ppearance y ' that will not create static electricity.

1032 Guideline for Product Replacement Period

The electric and electronic parts in the SERVOPACK are subject to deterioration over time.
Replace the SERVOPACK using the following part service life as a guideline.

Guidelines for Part

e Service Lives ACINEILS
The standard replacement periods given on the left are
; for the following operating conditions.
(E:Iae::é)i![}c/)t:c 5 years  Surrounding air temperature: Annual average of 30°C

* Load ratio: 80% max.
« Operation rate: 20 hours/day max.

Maintenance
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Parameter List

This chapter provides information on the parameters.

_

11.1.1 Interpreting the Parameter Lists ............
11.1.2 Listof Parameters ....................... 11-2

] Parameter Recording Table . ... 11-22.




11.1 List of Parameters

11.1.1 Interpreting the Parameter Lists

m List of Parameters

11.1.1

Interpreting the Parameter Lists

This is when any change made to the parameter will become

effective.

If you change any parameters that are enabled after restarting, either
turn the power supply OFF and ON again or perform a software reset.

Parameter Size Name Setting Setting Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
Basic Function 0000h to After
2 | selections 0 00B3h B 0000h restart ASetup B
[
There are the following two classifications. A
» Setup
« Tuning
Refer to the following section for details.
= 5.1.1 Parameter Classification on page 5-3/
PN000 n.O0O00OX Rotation Direction Selection Reference
0 Use CCW as the forward direction.
; : - page 5-20
1 Use CW as the forward direction. (Reverse Rotation Mode)
n.O00OXO | Reserved parameter (Do not change.)
n.OXO0O | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
11.1.2 List of Parameters
The following table lists the parameters.
Note: Do not change the following parameters from their default settings.
» Reserved parameters
» Parameters not given in this manual
Parameter Size Name Setting Setting Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
Basic Function 0000h to After
2 | Selections 0 00B3h B 0000h restart Setup B
n.O000OX Rotation Direction Selection Reference
0 Use CCW as the forward direction.
1 Use CW as the f d directi R Rotation Mod page 5-20
Pn000 se as the forward direction. (Reverse Rotation Mode)
n.O00OXO |Reserved parameter (Do not change.)
n.OXO0O | Reserved parameter (Do not change.)
n.XOOooO | Reserved parameter (Do not change.)

Continued on next page.



11.1 List of Parameters

11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting | Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
Application
2 | Function 0000n o - oo0on | AT setup -
Selections 8
n.O00O0OX | Reserved parameter (Do not change.)
Pn008 n.O00OXO |Reserved parameter (Do not change.)
n.OXOO Warning Detection Selection Reference
0 Detect warnings.
- page 10-15
1 Do not detect warnings.
n.XOOooO Reserved parameter (Do not change.)
Axis Address
Selection for 0000h to After
PR 2 Sigmawin+ 007Fh B 0001h restart Setup B
Communications
Motor Selection 0000h to After
2| switch FFFFh - 7001h | ostart | SetUP | page 5-9
Pn0O8SA Setting Description
7001h SGMSL-A3CK
7002h SGMSL-A5CK
Pn100 2 | Speed Loop Gain | 1010 01Hz | 400 | 'MMed | ining | page 8-31
20,000 ' ately
Speed Loop -
Pn101 2 | Integral Time 5115;80 0.01ms | 2000 'maTe‘Td' Tuning | page 8-31
Constant ’ Yy
Position Loop 10 to Immedi- .
Pn102 2 Gain 20,000 0.1/s 400 ately Tuning | page 8-31
Moment of Inertia Immedi- .
Pn103 2 Ratio 0 to 20,000 1% 0 ately Tuning | page 8-31
Pn109 2 | Feedforward 0to 100 1% 0 'maTeel;j" Tuning | page 8-40
Feedforward Immedi-
Pn10A 2 | Filter Time 0 to 6,400 0.01 ms 0 Tuning | page 8-40
ately
Constant

Continued on next page.
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11.1 List of Parameters

11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
Gain Application 0000h to
2 | selections 5334h B 0004h B Setup B
e A Mode Switching Selection Ex\;hbﬁgd Reference
0 Use the internal torque reference as the condition (level
setting: Pn10C).
1 Use the speed reference as the condition (level setting:
Pn10D).
5 Use the acceleration reference as the condition (level Imartne?di- page 8-41
Pn10B setting: Pn10E). Y
3 Use the position deviation as the condition (level set-
ting: Pn10F).
4 Do not use mode switching.
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
n.XOOooO |Reserved parameter (Do not change.)
Mode Switching Immedi-
Pn10C 2 | Level for Torque 0 to 800 1% 200 atel Tuning | page 8-41
Reference Y
Mode Switching Immedi-
Pn10D 2 | Level for Speed 010 10,000 | 1 min" 0 atel Tuning | page 8-41
Reference Y
Mode Switching Immedi-
Pn10E 2 | Level for 010 30,000 | 1 min'/s 0 atel Tuning | page 8-41
Acceleration y
Mode Switching 1 refer- Immedi-
Pn10F 2 | Level for Position | 0 to 10,000 ence unit 0 atel Tuning | page 8-41
Deviation Yy
Reserved parame- .
Pn121 > | ter 10t01,000| 1% 100 'maTeeld" Tuning -
(Do not change.) Y
Reserved parame- .
Pn123 > |ter 0t 100 1% o | Mmed | Tuning -
(Do not change.) Y
Model Following -
2 | Control-Related 0(1)(1)(;?11;0 - 0100h lmaTeeld' Tuning -
Selections Yy
n.O00O0OX Model Following Control Selection
0 Do not use model following control.
1 Use model following control.
Pn140 n.OOXO | Vibration Suppression Selection
0 Do not perform vibration suppression.
1 Perform vibration suppression for a specific frequency.
2 Reserved setting (Do not use.)
n.OXO0O | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
Model Following 10to Immedi- .
Pni4l 2| Control Gain 20,000 0.1/s 500 | "ty | Tuning -

Continued on next page.
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11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting | Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
Model Following Immedi-
Pn143 2 | Control Bias inthe | 0 to 10,000 0.1% 1000 atel Tuning -
Forward Direction Y
Model Following Immedi-
Pn144 2 | Control Biasinthe | 0 to 10,000 0.1% 1000 Tuning -
. . ately
Reverse Direction
Vibration Sup- Immedi-
Pn145 2 | pression 1 10 to 2,500 0.1 Hz 500 atel Tuning -
Frequency A y
Vibration Sup- Immedi- .
Pn146 2 | pression 1 10 to 2,500 0.1 Hz 700 Tuning -
ately
Frequency B
Model Following
Control Speed o Immedi- .
Pn147 2 Feedforward 0 to 10,000 0.1% 1000 ately Tuning -
Compensation
Anti-Resonance :
o | Control-Related | 9000N to - 0oion | 'mmedi- | hing -
. 0011h ately
Selections
n.O000OX Anti-Resonance Control Selection
0 Do not use anti-resonance control.
1 Use anti-resonance control.
Pn160
n.O00OXO Anti-Resonance Control Adjustment Selection Reference
0 Do not adjust the anti-resonance control automatically during execu-
tion of custom tuning. a6 8-21
1 Adjust the anti-resonance control automatically during execution of pag
custom tuning.
n.OXOO Reserved parameter (Do not change.)
Anti-Resonance 10 to Immedi- .
Pn161 2 Frequency 20,000 0.1 Hz 1000 ately Tuning -
Anti-Resonance o Immedi- .
Pn163 2 Damping Gain 0 to 300 1% 0 ately Tuning -

Parameter List



11.1 List of Parameters

11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
Position Control
2 | Reference For ogggggo - 0000h reAsfiZ:t Setup -
Selections
Reference Pulse Form Reference
0 Sign and pulse train, positive logic.
1 CW and CCW pulse trains, positive logic
5 Two-phase pulse trains with 90° phase differential (phase A and
phase B) x1, positive logic
n.000OX 3 Two-phase pulse trains with 90° phase differential (phase A and age 7-13
phase B) x2, positive logic pag
4 Two-phase pulse trains with 90° phase differential (phase A and
phase B) x4, positive logic
5 Sign and pulse train, negative logic.
6 CW and CCW pulse trains, negative logic
Pn200 -
Clear Signal Form Reference
0 Clear position deviation while the signal is ON.
n.O00OXO 1 Clear position deviation when the signal changes from OFF to ON. 7-15
age 7-
2 Clear position deviation while the signal is OFF. pag
3 Clear position deviation when the signal changes from ON to OFF.
Clear Operation Reference
0 Clear position deviation at a base block (at SERVO OFF or when
alarm occurs).
n.OXOoo — . —
1 Do not clear position error (cleared only with CLR (Clear Position | page 7-15
Deviation) signal).
2 Clear position deviation when an alarm occurs.
n.XOOO Reserved parameter (Do not change.)
Position Control
2 | Function ogg?gﬁo - 0010h rQSfJE((Z:t Setup -
Selections
n.O00O0OX | Reserved parameter (Do not change.)
n.O00OXO |Reserved parameter (Do not change.)
n.OXO0O Reserved parameter (Do not change.
Pn207 | P ( =
n.XOooO /INPOSITION Output Timing
0 Output the /INPOSITION signal when the absolute value of the position deviation is
the same or less than the setting of PnB2D (Positioning Completed Width).
1 Reserved setting (Do not use.)
Output the /INPOSITION signal when the absolute value of the position deviation is
2 the same or less than the setting of PnB2D (Positioning Completed Width) and the
reference input is O.
Electronic Gear After
Pn20E 4 Ratio (Numerator) 1 t0 65,535 1 1 restart Setup |page 5-20
Electronic Gear After
Pn210 4 | Ratio 1 to0 65,535 1 1 restart Setup |page 5-20
(Denominator)
Average Position ;le:g'e'r
Pn217 2 | Reference 010 10,000 | 0.1 ms 0 y Setup |page 5-29
. the motor
Movement Time
stops

Continued on next page.
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11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting | Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
Pn304 2 | Jog Speed 0 to 10,000 1 min™ 500 Imarpeely- Setup | page 6-4
Soft Start Acceler- Immedi-
Pn305 2 ation Time 0 to 10,000 1 ms 100 ately Setup -
Soft Start Immedi-
Pn306 2 Deceleration Time 0 to 10,000 1ms 100 ately Setup -
First Stage First
PNn401 p | Torque Reference | 1 65535 | 0.01ms | 100 | MM | Tining | page 8-33
Filter Time ately
Constant
Pn402 p |ForwardTorque | g, ggg 19" goo | MMedi- | setup | page 5-22
Limit ° ately S
Reverse Torque - Immedi-
Pn403 2 Limit 0 to 800 1% 800 ately Setup |page 5-22
Forward External - Immedi-
Pn404 2 Torque Limit 0 to 800 1% 100 ately Setup |page 5-22
Reverse External - Immedi-
Pn405 2 Torque Limit 0 to 800 1% 100 ately Setup |page 5-22
Emergency Stop - Immedi- B
Pn406 2 Torque 0 to 800 1% 800 ately Setup
Torque-Related
2 | Function 0000h to - 0000h - Setup -
) 1111h
Selections
i A Notch Filter Selection 1 E\rll\;hbﬁgd Reference
0 Disable first stage notch filter. Immedi-
8-33
1 Enable first stage notch filter. ately page
Pn408
n.O00OXO Reserved parameter (Do not change.)
i AP Notch Filter Selection 2 E\rll\;hbﬁgd Reference
0 Disabl h filter. i
isable second stage notc .| ter. Immedi page 8-33
1 Enable second stage notch filter. ately
n.XOOoO Reserved parameter (Do not change.)
First Stage Notch Immedi- .
Pn409 2 Filter Frequency 50 to 2,000 1Hz 2000 ately Tuning | page 8-33
First Stage Notch Immedi- .
Pn40A 2 Filter Q Value 50 to 1,000 0.01 70 ately Tuning | page 8-33
First Stage Notch Immedi- .
Pn40B 2 Filter Depth 0 to 1,000 0.001 0 ately Tuning | page 8-33
Second Stage Immedi-
Pn40C 2 | Notch Filter 50 to 2,000 1 Hz 2000 atel Tuning | page 8-33
Frequency Y
Second Stage Immedi-
Pn40D 2 | Notch Filter Q 50 to 1,000 0.01 70 atel Tuning | page 8-33
Value Y
Second Stage Immedi- .
Pn40E 2 Notch Filter Depth 0 to 1,000 0.001 0 ately Tuning | page 8-33

*1. Set a percentage of the rated motor torque.

Continued on next page.
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11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
Notch Filter .
2 | Adjustment 08(1)8?;0 - 0101h lmaTeeld" Tuning | page 8-15
Selections Yy
n.O000OX Notch Filter Adjustment Selection 1
0 Do not adjust the first stage notch filter automatically during execution of custom
tuning.
1 Adjust the first stage notch filter automatically during execution of custom tuning.
Pn460 n.O00OXO Reserved parameter (Do not change.)
n.OXOO Notch Filter Adjustment Selection 2
0 Do not adjust the second stage notch filter automatically during execution of cus-
tom tuning.
1 Adjust the second stage notch filter automatically during execution of custom tun-
ing.
n.XOOO Reserved parameter (Do not change.)
Rotation . Immedi-
Pn502 2 Detection Level 1 to 10,000 1 min 30 ately Setup |page 5-14
Speed
Coincidence . Immedi-
e 2| Detection Signal 0to 100 1 min 30 ately Setup -
Output Width
Brake Immedi-
Pn506 2 | Reference-SERVO 0to 50 10 ms 0 atel Setup -
OFF Delay Time Y
Brake Reference Immedi-
Pn507 2 | Output Speed 010 10,000 | 1 min" 100 Setup -
ately
Level
SERVO OFF- Immedi-
Pn508 2 | Brake Reference 10to 100 10 ms 50 Setup -
L . ately
Waiting Time
Position Deviation Immedi-
Pn51E 2 | Overflow Warning | 10 to 100 1% 100 atel Setup |page 10-15
Level Yy
Position Deviation .
1to 1 refer- Immedi- page 8-5,
Pl 4| Dverflow Alarm 1 g73741.823 | enceunit | 22090 | Tately | SUP I page 10-3
Position Deviation
Overflow Alarm 1to 1 refer- Immedi-
P 4 | levelat SERVO  |1,073.741,823 | ence unit | 29090 | " ately | Setup | page 8-5
ON
Position Deviation
Pn528 p | Overflow Warning | 44, 409 1% 100 | Mmmedi- | sein | page 8-5
Level at SERVO ately
ON
Speed Limit Level L Immedi- .
Pn529 2 at SERVO ON 0 to 10,000 1 min 10000 ately Setup | page 8-5
Overload Warning Immedi-
Pn52B 2 Level 110100 1% 20 ately Setup |page 5-25
Base Current
Derating at Motor o After
Pn52C 2 Overload 10 to 100 1% 100 restart Setup |page 5-25
Detection

Continued on next page.



11.1 List of Parameters

11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting | Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
Program
Jog Operation- 0000h to B Immedi- )
2 | Related Selec- 0005h 0000n | " oteyy | Setup |page 6-12
tions
n.O0O0OX Program Jog Operation Pattern
0 (Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of move-
ments in Pn536
1 (Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of move-
ments in Pn536
5 (Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of move-
Pn530 ments in Pn536
n 3 (Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of move-
ments in Pn536
4 (Waiting time in Pn535 — Forward by travel distance in Pn531 — Waiting time in
Pn535 — Reserve by travel distance in Pn531) x Number of movements in Pn536
5 (Waiting time in Pn535 — Reverse by travel distance in Pn531 — Waiting time in
Pn535 — Forward by travel distance in Pn531) x Number of movements in Pn536
n.O00OX0O | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
Program Jog 1to 1 refer- Immedi-
Pn531 4 Travel Distance 134,217,728 | ence unit 1024 ately Setup | page 6-12
Program Jog - Immedi- )
Pn533 2 Movement Speed 1 to 10,000 1 min 500 ately Setup |page 6-12
Program Jog Immedi-
Pn534 2 | Acceleration/ 2 to 10,000 1ms 100 atel Setup |page 6-12
Deceleration Time y
Program Jog Immedi- )
Pn535 2 Waiting Time 0 to 10,000 1ms 100 ately Setup |page 6-12
Program Jog Immedi-
Pn536 2 | Number of 0 to 1,000 Times 1 atel Setup |page 6-12
Movements Y
Residual Immedi-
Pn560 2 | Vibration 1 to 3,000 0.1% 400 atel Setup |page 8-27
Detection Width y
Reserved parame- After
PnB20 2 | ter (Do not Oto 3 - 0 restart - -
change.)
-9,999,999
PnB21 4 Ei?rr]\i/}/ezgl_ssc;ftware to Refﬁﬁtnce 0 réfti;t Setup |page 5-24
+99,999,999
-99,999,999
PnB23 4 E(ra%/itter(s,,\(la_l_Sg)ftware to Refﬁﬁpce 0 rgttirrt Setup |page 5-24
+99,999,999
-99,999,999
PnB25 4 | Home Position to RefSLeiPce 0 ré\ggrt Setup |page 5-24
+99,999,999
Reserved parame- 1to Reference After
PnB27 4 |ter 99,099,099 | units/s | 2000 | restart | SOWP -
(Do not change.) ’ ’
. 1to Reference Immedi-
PnB29 4 | Acceleration Rate 99,999,999 | units/s2 500000 ately Setup | page 7-4
. 1to Reference Immedi-
PnB2B 4 | Deceleration Rate 99,999,999 | units/s? 500000 ately Setup | page 7-4

Continued on next page.
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11.1 List of Parameters

11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
Positioning Com-
pleted Width Reference Immedi- )
PnB2D 4 (/INPOSITION 110 99,999 Unit 10 ately Setup |page 5-12
Width)
Near Signal Width Reference Immedi-
PnB2F 4 (/NEAR Width) 110 99,999 Unit 10 ately Setup |page 5-14
. 0000 to After
2 | Homing Method 0005 - 0 restart - page 7-3
n.O000OX 0 Do not perform homing.
1 Use the /DEC signal and phase C for homing.
2 Use the /DEC signal for homing.
3 Use the phase C for homing.
PnB31 4 Perform pressing homing.
5 For homing, detect the /DEC input, reverse direction, and then use phase C detec-
tion.
n.O00OXO |Reserved parameter (Do not change.)
n.OXO0O |Reserved parameter (Do not change.)
n.XOOooOo | Reserved parameter (Do not change.)
. . . Immedi-
2 | Homing Direction Oto1 - 0 ately - page 7-3
n.O00O0OX 0 When the /HOME signal turns ON, perform homing in the forward direction.
When the /HOME signal turns ON, perform homing in the reverse direction.
PnB32
n.O00OXO |Reserved parameter (Do not change.)
n.OXO0O | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
Homing 1to Reference Immedi-
FnB33 4 Movement Speed | 99,999,999 units/s 2000 ately Setup | page 7-4
Homing Approach 1to Reference Immedi- .
IS 4 | speed 99,999,999 | units/s | 2090 | ately | Setp | page -5
Homing Creep 1to Reference Immedi- _
IS 4 | speed 99,999,999 | units/s | 2090 | atey | Sep | page -5
) -99,999,999
Final Travel ’ ’ .
. to Reference Immedi-
PnB39 4 a|stqnce for +99.999,99 Unit 0 ately Setup | page 7-5
oming 9
Reserved
PnB4F 2 | parameter 0to1 - 0 ré\sfg:t - -
(Do not change.)
Reserved .
PnB50 o | parameter -1,000 to Referepce 0 Immedi- Setup B
1,000 Unit ately
(Do not change.)
Reserved
PnB90 2 | parameter 0888%0 - 0000h r:sfizc;:t Setup -
(Do not change.)

11-10
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11.1 List of Parameters

11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting | Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
/INPOSITION 0000h to After
2| Control Switch 0011h B 0000n | \estart | SStuP | page 7-4
n.O0OOX 0 Enable /INPOSITION (Positioning Completion) signal before homing is performed.
1 Do not enable /INPOSITION (Positioning Completion) signal before homing is per-
formed.
PnB91
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOooO |Reserved parameter (Do not change.)
Reserved
PnB92 2 | parameter 0888%0 - 0001h ré;tt:,t Setup -
(Do not change.)
Reserved parame-
0000h to After
PnBAO 2 | ter (Do not 00C3h - 0003h restart Setup -
change.)
Reserved parame-
PnBA1 2 | ter (Do not ogggggo - 0003h reA;ttirrt Setup -
change.)
/STOP (Operation
2 | Stop Input) Signal | 90001 - oooth | AT | setup |page 5-10
Allocation
n.O00O0OX Signal Usage Method
0 Stop program table operation when the /STOP signal turns ON (closes).
1 Stop program table operation when the /STOP signal turns OFF (opens).
2,8 Program table operation is not stopped.
n.O00OXO Signal Terminal Number
0 Input signal from CN1-9.
PnBA2 1 Input signal from CN1-10.
2 Input signal from CN1-11.
3 Input signal from CN1-12.
4 Input signal from CN1-13.
5 Input signal from CN1-14.
6 Input signal from CN1-15.
7 Input signal from CN1-16.
n.OXOO | Reserved parameter (Do not change.)
n.XOO0O |Reserved parameter (Do not change.)
Reserved parame- 0000h to After
PnBA3 2 | ter (Do not 00C3h - 0003h restart Setup -
change.)
Reserved parame-
PnBA4 2 | ter (Do not oo - 0003 | AT setup -
change.)

Continued on next page.
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11.1 List of Parameters

11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
/HOME
2 | (Homing Input) N - 0000n | AT | Setup |page 5-10
Signal Allocation
n.O00O0OX Signal Usage Method
0 Start homing when the input signal turns ON (closes).
1 Start homing when the input signal turns OFF (opens).
PnBA5 2 Reserved setting (Do not use.)
3 Homing is not started.
n.O00OXO Signal Terminal Number
Same as PnBA2 = n.OOXO.
n.OXO0O | Reserved parameter (Do not change.)
n.XOOooOo | Reserved parameter (Do not change.)
Reserved parame- 0000h to After
PnBA6 2 | ter (Do not 00C3h - 0003h restart Setup -
change.)
Reserved parame-
PRBA7 2 | ter (Do not oo e - ooosh | MM | setup -
change.)
Reserved parame-
0000h to After
PnBA8 2 | ter (Do not 00C3h - 0003h restart Setup -
change.)
Reserved parame-
PNBA9 2 | ter (Do not oo - 0003h | AT setup -
change.)
Reserved parame-
0000h to After
PnBAA 2 | ter (Do not 00C3h - 0003h restart Setup -
change.)
Reserved parame-
PnBAB 2 | ter (Do not ogggggo - 0003h reAngt Setup -
change.)
Reserved parame-
PnBAC 2 | ter (Do not 08882;10 - 0003h ré‘;i:t Setup -
change.)
/S-ON (SERVO
! 0000h to After
2 SOI\2 Signal Alloca- 00C3h - 0010h restart Setup |page 5-10
n.O00O0OX Signal Usage Method
0 The system changes to the SERVO ON state (power is supplied) and operation is
enabled when the input signal turns ON (closes).
1 The system changes to the SERVO ON state (power is supplied) and operation is
enabled when the input signal turns OFF (opens).
PnBAF 2 The system is always in the SERVO ON state.
3 The system is always in the SERVO OFF state.
n.O0OX0O Signal Terminal Number
Same as PnBA2 = n.OOXO.
n.OXOO | Reserved parameter (Do not change.)
n.XOOooO |Reserved parameter (Do not change.)

Continued on next page.
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11.1 List of Parameters

11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting | Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
/DEC
(Homing
. 0000h to After
2 Degelerahon 00C3h - 0020h restart Setup |page 5-11
Switch Input)
Signal Allocation
n.O00O0OX Signal Usage Method
0 Start deceleration during homing when the input signal turns ON (closes).
1 Start deceleration during homing when the input signal turns OFF (opens).
PnBB2 2 Homing deceleration switch is always ON.
3 Homing deceleration switch is always OFF.
n.O0OX0O Signal Terminal Number
Same as PnBA2 = n.O0OXO.
n.OXOO | Reserved parameter (Do not change.)
n.XOO0O |Reserved parameter (Do not change.)
/ALM-RST
0000h to After
2 ($Iarm Reset)l 00C3h - 0030h restart Setup |page 5-11
ignal Allocation
n.O00O0OX Signal Usage Method
0 Reset alarms when the input signal turns ON (closes).
1 Reset alarms when the input signal turns OFF (opens).
PnBB4 2,3 | Do not resets alarms. (The signal is disabled.)
n.O00OXO Signal Terminal Number
Same as PnBA2 = n.OO0OXO.
n.OXOO |Reserved parameter (Do not change.)
n.XOOooO |Reserved parameter (Do not change.)
/P-CL
(Forward External | 0000h to _ After )
2| Torque Limit Input) | 00C3h 0040N | eqtart | Setup |page 5-11
Signal Allocation
n.O00O0OX Signal Usage Method
0 Enable the forward external torque limit when the input signal turns ON (closes).
1 Enable the forward external torque limit when the input signal turns OFF (opens).
PnBB5 2 Always enable the forward external torque limit.
3 Always disable the forward external torque limit.
n.O0OXO Signal Terminal Number
Same as PnBA2 = n.OOXO. %
3
n.OXO0O | Reserved parameter (Do not change.) 5
©
n.XOOO | Reserved parameter (Do not change.) g
©
o

Continued on next page.
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11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
/N-CL
(Reverse External | 0000h to B After )
2 Torque Limit Input) 00C3h 0040h restart Setup | page 5-11
Signal Allocation
n.O0O0OX Signal Usage Method
0 Enable the reverse external torque limit when the input signal turns ON (closes).
1 Enable the reverse external torque limit when the input signal turns OFF (opens).
PnBB6 2 Always enable the reverse external torque limit.
3 Always disable the reverse external torque limit.
n.O0OXO Signal Terminal Number
Same as PnBA2 = n.OO0OXO.
n.OXOO |Reserved parameter (Do not change.)
n.XOOooO |Reserved parameter (Do not change.)
/CLR (Position
2 | Deviation Clear) 0000h to - 0050h Atter Setup |page 5-11
. . 00C3h restart
Signal Allocation
n.O00O0OX Signal Usage Method
0 Enable input signal.
Note: Set the reference pulse form and clear signal form with Pn200.
Disable input signal.
PnBB7 2 Reserved setting (Do not use.)
3 Reserved setting (Do not use.)
n.O00OXO |Reserved parameter (Do not change.)
n.OXO0O |Reserved parameter (Do not change.)
n.XOOooO | Reserved parameter (Do not change.)
E-STP
(Emergency Stop 0000h to _ After .
2 input) 00C3h 0060n | ogtart | Setup |page 5-11
Signal Allocation
n.O00O0OX Signal Usage Method
0 Enable an emergency stop when the input signal turns OFF (opens).
1 Enable an emergency stop when the input signal turns ON (closes).
PnBBS8 2 Always enable the emergency stop.
3 Always disable the emergency stop.
n.O00OXO Signal Terminal Number
Same as PnBA2 = n.OO0OXO.
n.OXO0O |Reserved parameter (Do not change.)
n.XOOooO | Reserved parameter (Do not change.)
Reserved
PnBB9 2 | parameter 08882;10 - 0003h reA;E[z:t Setup -
(Do not change.)
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11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting | Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
/INPOSITION
(Positioning 0000h
. to After
2 | Completion 00C2h - 0000h restart Setup |page 5-12
QOutput)
Signal Allocation
n.O00O0OX Signal Usage Method
0 Turn ON (close) the output when positioning is completed.
1 Turn OFF (open) the output when positioning is completed.
2 Do not use this signal.
n.O0OXa Signal Terminal Number
0 Output signal from CN1-18.
PnBCO 1 Output signal from CN1-20.
2 Output signal from CN1-21.
3 Output signal from CN1-22.
4 Output signal from CN1-23.
5 Output signal from CN1-24.
6 Output signal from CN1-25.
7 Output signal from CN1-26.
8 Output signal from CN1-27.
9 Output signal from CN1-28.
n.OXO0O | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
Reserved parame- 0000h to After
PnBCA1 2 | ter (Do not 00C2h - 0002h restart Setup -
change.)
Reserved parame-
PnBC2 2 | ter (Do not 0888%0 - 0002h reA:tgrrt Setup -
change.)
Reserved parame-
0000h to After
PnBC3 2 | ter (Do not 00C2h - 0002h restart Setup -
change.)
Reserved parame-
PnBC4 2 | ter (Do not 08882;0 - 0002h reA;tt‘;:T Setup -
change.)
Reserved parame-
PnBC5 2 | ter (Do not N - ooozh | AT setup -
change.)
Reserved parame-
0000h to After
PnBC6 2 | ter (Do not 00C2h - 0002h restart Setup -
change.)

Continued on next page.
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11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
/WARN
2 | (Warning Output) | %9000 1 - o00zh | AT Setup |page 5-13
Signal Allocation
n.O00O0OX Signal Usage Method
0 Turn ON (close) the output when an error or warning occurs (error/warning status).
1 Turn OFF (open) the output when an error or warning occurs (error/warning status).
PnBC9 2 Do not use this signal.
n.O00OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXO0O |Reserved parameter (Do not change.)
n.XOOooO | Reserved parameter (Do not change.)
/BK
2 | (Brake Output) 0888%0 - 0002h rggtz:t Setup |page 5-13
Signal Allocation
n.O00O0OX Signal Usage Method
0 Release the brake when the brake signal turns ON (closes).
1 Release the brake when the brake signal turns OFF (opens).
PnBCA 2 Do not use this signal.
n.O0OX0O Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXOO | Reserved parameter (Do not change.)
n.XOOooO |Reserved parameter (Do not change.)
/S-RDY
0000h to After
2 (Servo Ready) 00C2h - 0002h restart Setup |page 5-13
Signal Allocation
n.O00O0OX Signal Usage Method
0 Turn ON (close) the output when the servo is ready.
1 Turn OFF (open) the output when the servo is ready.
PnBCB 2 Do not use this signal.
n.O0OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXOO |Reserved parameter (Do not change.)
n.XOOooO |Reserved parameter (Do not change.)
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11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting | Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
/CLT
(Torque Limit 0000h to B After )
2| Status Output) 00C2h 0010 | eqtart | Setup |page 5-13
Signal Allocation
n.O0O0OX Signal Usage Method
0 Turn ON (close) the output while torque is being limited.
1 Turn OFF th tput while t is being limited.
PRBCC urn (opgn) . e output while torque is being limite
2 Do not use this signal.
n.O00OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXOO |Reserved parameter (Do not change.)
n.XOOooO |Reserved parameter (Do not change.)
/TGON
(Rotation 0000h to _ After .
2 Detection Output) 00C2h 0002h restart Setup |page 5-14
Signal Allocation
n.O00O0OX Signal Usage Method
0 Turn ON (close) the output while the Servomotor is rotating.
1 Turn OFF (open) the output while the Servomotor is rotating.
PnBCD (opan) the otp 9
2 Do not use this signal.
n.O00OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXO0O |Reserved parameter (Do not change.)
n.XOOoO | Reserved parameter (Do not change.)
/NEAR
2 | (Near Output) Sig- 08882;0 - 0002h rgttg:t Setup |page 5-14
nal Allocation
n.O00O0OX Signal Usage Method
0 Turn ON (close) the output when the position deviation is equal to or greater than
the setting of PnB2F (Near Signal Width).
1 Turn OFF (open) the output when the position deviation is equal to or greater than
PnBCE the setting of PnB2F (Near Signal Width).
2 Do not use this signal.
n.O00OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXO0O |Reserved parameter (Do not change.)
n.XOOoO | Reserved parameter (Do not change.) 3
2
8
Reserved parame- 15}
0000h to After £
PnBCF 2 | ter (Do not 00C2h - 0002h restart Setup - s
change.) S

Continued on next page.
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Continued from previous page.

Parameter Size Name Setting Setting Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
/PCO
2 | (Encoder Origin) | %9000 - 0020n | AT | Setup |page 5-16
Signal Allocation
n.O00O0OX Signal Usage Method
0 Turn ON (close) the output while the encoder origin is being detected.
1 Turn OFF (open) the output while the encoder origin is being detected.
PnBDO 2 Do not use this signal.
n.O00OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXO0O |Reserved parameter (Do not change.)
n.XOOooO | Reserved parameter (Do not change.)
/BUSY
0000h to After
2 (Busy Output)l 00C2h - 0030h restart Setup |page 5-15
Signal Allocation
n.O00O0OX Signal Usage Method
0 Turn ON (close) the output while the Servomotor is operating.
1 Turn OFF (open) the output while the Servomotor is operating.
PnBD1 2 Do not use this signal.
n.O00OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXO0O |Reserved parameter (Do not change.)
n.XOOooO |Reserved parameter (Do not change.)
/POSRDY
(Homing
0000h to After
2 | Completed 00C2h - 0040h restart Setup |page 5-15
Output)
Signal Allocation
n.O00O0OX Signal Usage Method
0 Turn ON (close) the output when homing is completed.
PnBD2 1 Turn OFF (open) the output when homing is completed.
2 Do not use this signal.
n.O0OX0O Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
Reserved parame- 0000h to After
PnBD3 2 | ter (Do not 00C2h - 0002h restart Setup -
change.)
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Parameter Size Name Setting Setting | Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
/S-ONS
(SERVO ON Sta- 0000h to _ After )
2 tus Output) 00C2h 0050h restart Setup | page 5-15
Signal Allocation
n.O0O0OX Signal Usage Method
0 Turn ON (close) the output in the SERVO ON state.
PRBD4 1 Turn OFF (opgn) ’Fhe output in the SERVO ON state.
2 Do not use this signal.
n.O00OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXOO |Reserved parameter (Do not change.)
n.XOOooO |Reserved parameter (Do not change.)
E-STPS
(Emergency Stop 0000h to _ After )
2 Status Output) 00C2h 0061h restart Setup | page 5-15
Signal Allocation
n.O00O0OX Signal Usage Method
0 Turn ON (close) the output during emergency stop status.
1 Turn OFF (open) the output during emergency stop status.
PnBD5 —
2 Do not use this signal.
n.O00OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXO0O |Reserved parameter (Do not change.)
n.XOOoO | Reserved parameter (Do not change.)
/ZONEQ
2 | (ZONE Output 0) | 0000hto - oo7oh | A setup | page 5-16
. . 00C2h restart
Signal Allocation
n.O0O0OX Signal Usage Method
0 Turn ON (close) the output when ZONE output O is 1.
1 Turn OFF (open) the output when ZONE output O is 1.
PnBD6 2 Do not use this signal.
n.O00OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXOO |Reserved parameter (Do not change.)
n.XOOooO |Reserved parameter (Do not change.)

Continued on next page.
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Parameter Size Name Setting Setting Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
/ZONET1
2 | (ZONE Output 1) | %9000 - 00gon | AT | Setup |page 5-16
Signal Allocation
n.O00O0OX Signal Usage Method
0 Turn ON (close) the output when ZONE output 1 is 1.
1 Turn OFF (open) the output when ZONE output 1 is 1.
PnBD7 2 Do not use this signal.
n.O00OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXO0O |Reserved parameter (Do not change.)
n.XOOooO | Reserved parameter (Do not change.)
/ZONE2
2 | (ZONEOutput2) | 90001 - ooozh | AT | setup |page 5-16
Signal Allocation
n.O00O0OX Signal Usage Method
0 Turn ON (close) the output when ZONE output 2 is 1.
1 Turn OFF (open) the output when ZONE output 2 is 1.
PnBD8 2 Do not use this signal.
n.O00OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXO0O |Reserved parameter (Do not change.)
n.XOOooO |Reserved parameter (Do not change.)
/ZONES3
2 | (ZONE Output 3) 08882;0 - 0002h r?gg& Setup | page 5-16
Signal Allocation
n.O00O0OX Signal Usage Method
0 Turn ON (close) the output when ZONE output 3 is 1.
1 Turn OFF (open) the output when ZONE output 3is 1.
PnBD9 2 Do not use this signal.
n.O00OXO Signal Terminal Number
Same as PnBCO = n.OOXO.
n.OXO0O | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
Reserved parameter 0000h to After
FELE (Do not change.) 00C2h B 0002h restart Sstup B
Pressing Torque Immedi-
PnBE1 2 | for Pressing Hom- | 0 to 100 1% 25 ately Setup | page 7-5
ing
Pressing Immedi-
PnBE2 2 | Detection Time for | 0 to 10,000 1ms 250 atel Setup | page 7-6
Pressing Homing y

11-20
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11.1 List of Parameters

11.1.2 List of Parameters

Continued from previous page.

Parameter Size Name Setting Setting | Default When Classi- Reference
No. Range Unit Setting | Enabled | fication
Pressing Time for Immedi-
PnBE3 2 Pressing Homing 0 to 10,000 1ms 250 ately Setup | page 7-6
Reserved parame- Immedi-
PnBE4 2 | ter (Do not 0 to 10,000 1ms 250 atel Setup -
change.) Y

Parameter List
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11.2 Parameter Recording Table

Parameter Recording Table

11-22

Use the following table to record the settings of the parameters.

Parame- | Default Name When
ter No. | Setting Enabled
PnO00 0000h gasm Function Selections After restart
Pn008 | 0000h Application Function Selec- | \gor rostart

tions 8
Axis Address Selection for
Pn010 0001h SigmaWin+ Communica- After restart
tions
Pn08A 7001h Motor Selection Switch After restart
Pn100 400 Speed Loop Gain Immediately
Speed Loop Integral Time .
Pn101 2000 Constant Immediately
Pn102 400 Position Loop Gain Immediately
Pn103 0 Moment of Inertia Ratio Immediately
Pn109 0 Feedforward Immediately
Pn10A 0 Feedforward Filter Time Immediately
Constant
Pn10B 0004h Gain Application Selections *
Mode Switching Level for .
Pn10C 200 Torque Reference Immediately
Mode Switching Level for .
Pn10D 0 Speed Reference Immediately
Pn10E 0 Mode Sw.itching Level for Immediately
Acceleration
Pn10F 0 Mode Switching Level for Immediately
Position Deviation
Pn121 100 Reserved parameter (D0 | |16 qiately
not change.)
Pn123 0 Reserved parameter (Do Immediately
not change.)
Model Following Control- .
Pn140 0100h Related Selections Immediately
Pn141 500 l(\a/loldel Following Control Immediately
ain
Model Following Control
Pn143 1000 Bias in the Forward Direc- | Immediately
tion
Model Following Control
Pni144 1000 Bias in the Reverse Direc- | Immediately
tion
Vibration Suppression 1 .
Pn145 500 Frequency A Immediately
Vibration Suppression 1 .
Pn146 700 Frequency B Immediately
Model Following Control
Pn147 1000 Speed Feedforward Com- | Immediately
pensation
Anti-Resonance Control- .
Pn160 0010h Related Selections Immediately
Pn161 1000 Anti-Resonance Frequency | Immediately
Pn163 0 Anti-Resonance Damping Immediately

Gain

Continued on next page.



11.2 Parameter Recording Table

Continued from previous page.

Parame- | Default Name When
ter No. | Setting Enabled
Position Control Reference
Pn200 0000h for Selections After restart
Position Control Function
Pn207 0010h Selections After restart
Electronic Gear Ratio
Pn20E 1 (Numerator) After restart
Electronic Gear Ratio
Pn210 1 (Denominator) After restart
" Immediately
Average Position Reference
Pn217 0 Movement Time after the
motor stops
Pn304 500 Jog Speed Immediately
Pn305 100 _Sroft Start Acceleration Immediately
ime
PN306 100 Spft Start Deceleration Immediately
Time
First Stage First Torque
Pn401 100 Reference Filter Time Con- | Immediately
stant
Pn402 800 Forward Torque Limit Immediately
Pn403 800 Reverse Torque Limit Immediately
Pn404 100 Forward External Torque |, o iately
Limit
Pn405 100 E%frse External Torque | | o diately
Pn406 800 Emergency Stop Torque Immediately
Torque-Related Function
Pn408 0000h Selections *
First Stage Notch Filter Fre- .
Pn409 2000 quency Immediately
Pn40A 70 First Stage Notch Filter Q Immediately
Value
Pn40B 0 First Stage Notch Filter Immediately
Depth
Pn40C 2000 Second Stage Notch Filter Immediately
Frequency
Pn40D 70 Second Stage Notch Filter Immediately
Q Value
Second Stage Notch Filter .
Pn40E 0 Depth Immediately
Notch Filter Adjustment .
Pn460 0101h Selections Immediately
Pn502 30 Rotation Detection Level Immediately
Speed Coincidence Detec- .
POl 30 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 Refer- .
Pn508 50 ence Waiting Time Immediately
Position Deviation Over- .
Pn51E 100 flow Warning Level Immediately
Pn520 25600 Position Deviation Over- Immediately

flow Alarm Level

Parameter List

Continued on next page.
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11.2 Parameter Recording Table

11-24

Continued from previous page.

Parame- | Default Name When
ter No. | Setting Enabled
Position Deviation Over-
Pn526 25600 flow Alarm Level at SERVO | Immediately
ON
Position Deviation Over-
Pn528 100 flow Warning Level at Immediately
SERVO ON
Speed Limit Level at .
Pn529 10000 SERVO ON Immediately
Pn52B 20 Overload Warning Level Immediately
Base Current Derating at
PG 100 Motor Overload Detection After restart
Program Jog Operation- .
Pn530 0000h Related Selections Immediately
Pn531 1024 Program Jog Travel Dis- | 16 diately
tance
Program Jog Movement .
Pn533 500 Speed Immediately
Program Jog Acceleration/ .
Pn534 100 Deceleration Time Immediately
Pn535 100 Program Jog Waiting Time | Immediately
Pn536 1 Program Jog Number of |10 iately
Movements
Residual Vibration Detec- .
Pn560 400 tion Width Immediately
Reserved parameter (Do
PnB20 0 not change.) After restart
PnB21 0 Eggward Software Limit (P- | aier restart
PnB23 0 ﬁg;/ erse Software Limit (N- | Ao rostart
PnB25 0 Home Position After restart
Reserved parameter (Do
PnB27 2000 not change.) After restart
PnB29 500000 Acceleration Rate Immediately
PnB2B 500000 Deceleration Rate Immediately
Positioning Completed .
Pz 10 Width (/INPOSITION Width) | 'mmediately
Near Signal Width (/NEAR .
PnB2F 10 Width) Immediately
PnB31 0 Homing Method After restart
PnB32 0 Homing Direction Immediately
PnB33 2000 Homing Movement Speed | Immediately
PnB35 2000 Homing Approach Speed Immediately
PnB37 2000 Homing Creep Speed Immediately
Final Travel Distance for .
PnB39 0 Homing Immediately
Reserved parameter (Do
PnB4F 0 not change.) After restart
PnB50 0 Reserved parameter (Do Immediately
not change.)
PnB90 | 0000h Reserved parameter (D0 | \gor rostart
not change.)
PnB91 | 0000h INPOSITION Control After restart

Switch

Continued on next page.



11.2 Parameter Recording Table

Continued from previous page.

Parame- | Default Name When
ter No. | Setting Enabled

Reserved parameter (Do

PnB92 0001h not change.) After restart
Reserved parameter (Do

PnBAO 0003h not change.) After restart
Reserved parameter (Do

PnBA1 0003h not change.) After restart
/STOP (Operation Stop

PnBA2 0001h Input) Signal Allocation After restart
Reserved parameter (Do

PnBA3 0003h not change.) After restart
Reserved parameter (Do

PnBA4 0003h not change.) After restart
/HOME (Homing Input) Sig-

PnBA5 0000h nal Allocation After restart

PnBA6 | 0003h Reserved parameter (D0 | \gor rostart
not change.)

PnBA7 | 0003h Reserved parameter (D0 | \gor rostart
not change.)

PnBA8 | 0003h Reserved parameter (D0 | \gor rostart
not change.)

PnBA9 | 0003h Reserved parameter (Do | \gor rostart
not change.)
Reserved parameter (Do

PnBAA 0003h not change.) After restart
Reserved parameter (Do

PnBAB 0003h not change.) After restart
Reserved parameter (Do

PnBAC 0003h not change.) After restart
/S-ON (SERVO ON) Signal

PnBAF 0010h Allocation After restart
/DEC (Homing Deceleration

PnBB2 0020h Switch Input) Signal Alloca- | After restart
tion

PnBB4 | 0030h /ALM-RST (Alarm Reset) | agior rostart
Signal Allocation
/P-CL (Forward External

PnBB5 0040h Torque Limit Input) Signal After restart
Allocation
/N-CL (Reverse External

PnBB6 0040h Torque Limit Input) Signal After restart
Allocation
/CLR (Position Deviation

PnBB7 0050h Clear) Signal Allocation After restart

PnBB8 | 0060h E-STP (Emergency Stop | \ger restart
Input) Signal Allocation

PnBB9 | 0003h Reserved parameter (D0 | \gor rostart
not change.)
/INPOSITION (Positioning

PnBCO 0000h Completion Output) Signal | After restart
Allocation
Reserved parameter (Do

PnBC1 0002h not change.) After restart
Reserved parameter (Do

PnBC2 0002h not change.) After restart

PnBC3 | 0002h Reserved parameter (D0 | \gor rostart

not change.)

Parameter List

Continued on next page.
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11.2 Parameter Recording Table

Continued from previous page.

Parame- | Default Name When
ter No. | Setting Enabled

Reserved parameter (Do

PnBC4 0002h not change.) After restart
Reserved parameter (Do

PnBC5 0002h not change.) After restart
Reserved parameter (Do

PnBC6 0002h not change.) After restart
/WARN (Warning Output)

PnBC9 0002h Signal Allocation After restart

PnBCA | 0002h Allocation /BK (Brake) Sig- | after restart
/S-RDY (Servo Ready) Sig-

PnBCB 0002h nal Allocation After restart
/CLT (Torque Limit Status

PnBCC 0010h Output) Signal Allocation After restart
/TGON (Rotation Detection

PnBCD 0002h Output) Signal Allocation After restart

PnBCE | 0002h /NEAR (Near Output) Sig- | \rer restart
nal Allocation

PnBCF | 0002h Reserved parameter (D0 | \qor rostart
not change.)

PnBDO | 0020h /PCO (Encoder Origin) Sig- | atter restart
nal Allocation
/BUSY (Busy Output) Sig-

PnBD1 0030h nal Allocation After restart
/POSRDY (Homing Com-

PnBD2 0040h pleted Output) Signal Allo- | After restart
cation
Reserved parameter (Do

PnBD3 0002h not change.) After restart
/S-ONS (SERVO ON Status

PnBD4 0050h Output) Signal Allocation After restart
E-STPS (Emergency Stop

PnBD5 0061h Status Output) Signal Allo- | After restart
cation
/ZONEO (ZONE Output 0)

PnBD6 0070h Signal Allocation After restart
/ZONE1 (ZONE Output 1)

PnBD7 0080h Signal Allocation After restart
/ZONE2 (ZONE Output 2)

PnBD8 0002h Signal Allocation After restart
/ZONES (ZONE Output 3)

PnBD9 0002h Signal Allocation After restart
Reserved parameter (Do

PnBDB 0002h not change.) After restart
Pressing Torque for .

PnBE1 25 Pressing Homing Immediately
Pressing Detection Time .

PnBE2 250 for Pressing Homing Immediately
Pressing Time for Pressing .

PnBE3 250 Homing Immediately

PnBE4 550 Reserved parameter (Do Immediately

not change.)

* The enable timing depends on the digit that is changed. Refer to the following section for details.

I 77.7 List of Parameters on page 11-2
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JALM-RST - = = = = = = 5-11
= i 5-13
/BUSY = = = = - m e e e e 5-15
O e i 7-14
O i 5-13,7-7
D O 5-11
JHOME= = = = = = = = = = o oo m oo 5-10
/INPOSITION = = = = = = = == oo o e oo e e oo o 5-12
IN-CL === - s s s s e e e e 5-11
/NEAR - - = = = = = s s 5-14
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/POSRDY - -------------------- -~ 5-15,7-7
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/STOP = = = == m e e e e e e 5-10
JTGON= = = = = = o e e e e 5-14
AWARN - = = = o e e e 5-13
JZONE = = = = = = = = mmm e e e e 5-16
/ZONE signals - ----------------------- 7-17

A
Alarm Reset Input - - - - - - - - - - - - - --------- 5-11
allowable load moment of inertia - - - - - - - ------- 2-5
allowable shaftload - - ------------------- 2-5
ALM = - = = - o e e e e 5-16
anti-resonance control - = = = = = = === - - - - - - ---- 8-3
automatic anti-resonance setting- - - - - - -------- 8-19
automatic notch filter- - - - - - - - - - - - - - - - - - - - - 8-21

B
Brake Output = = = = == === == === - - - - - oo 5-13
Busy Output - ------------------------ 5-156

C
centering accuracy - - = - - - - - - - ------------ 3-4
changing allocations = = - - - - - - - ------------ 5-17
checking output signal status- - - - - - - - - - ------ 5-19
Computer Cables- - - = = = = - = === ==~~~ ------ 2-14
confirming input signals - - - - - - - - - ---------- 5-18
continuous output current- - - = = - - - - - - - - - - - - - 2-7
criticalgain - - - - - - - - - - - - - - oo oo oo 8-36
currentloop = = = = = = === - - - - - - e e e 8-31
customtuning ------------------------ 8-3

D
dampinggain- - - - - -------------------- 8-24
derating- - --------------------------- 3-7
deratingrate - - - - ---------------------- 2-6
dimensional drawing- - = = = = = = = = === - - - - - - - - 2-14
drive method - - - - - - - - - - - - ----------- 2-4,2-7
E
Edit Parameters - - - - -------------------- 5-6
electrical specifications for pulse train references - - - - 7-13
electronic gear ratio settings - - - - - - - - -------- 5-21
Emergency Stop Input - - ----------------- 5-11
Emergency Stop Status Output - - - - - --------- 5-156
Encoder Cables - - - -------------------- 2-14
Encoder Origin- - ---------------------- 5-16
estimated moment of inertia ratio - - - - - -------- 8-14
E-STPS - === - mmmmmmmmm oo 5-15
example of changing input signal allocations - - - - - - - 5-17
example of changing output signal allocations - - - - - - 5-19
excitation - - - - - - - - - - - oo 2-4
external torque limits = - - - ---------------- 5-23
F
feedback level - - - - ---------------~-~---- 8-19
feedforward level- - - - = - - - - - - - - - oo oo 8-19
filter - = = = = oo 8-3
Forward External Torque Limit - - = - - - = = = - - - - - - 5-11
frequency characteristics - - - - - -------------- 2-7
function selection - - --------------------- 5-4
G
gain - - - - - - - - - 8-3
groundingto 100 Qorless - - - - -------------- 4-6
H
heatsink - - ---=-=---==---“---------- 2-5,2-6
home position - - = = = == = = == = = - oo oo oo 7-4
homing approach speed - - - ---------------- 7-5
Homing Completed Output- - - - - - - - - - - - - - - - - 5-15
homing creep speed- - - - - - - - - - -~ ---------- 7-5
Homing Deceleration Switch Input- - - - - - - - - - - - - 5-11
homing final travel distance- - - - - - - - ---------- 7-5
Homing Input- - - - - - - - ----------------- 5-10
homing movement speed- - - - - - - - - - - - - - - - - - - 7-4
homing speed - - ----------------------- 7-4
hotstart- - - -------------------------- 2-6
|
I/O Signal Cables - - - ---=-=--------------- 2-14
Initialize - - - - ------------------------- 5-7
installation method- - - - - - - - - - - - ----------- 2-4
instantaneous maximum current - - - - - - - - - - - - - - - 2-5
instantaneous maximum output current- - - - - - - - - - - 2-7

Index-1



Index

instantaneous maximum torque- - - - - - - - - - - - - - - 2-5
insulation resistance - - - - - ---------------- 2-4
integral time constant - - - ---------------- 8-32
internal toreque limits- - = - - - - - - - - - - - - - - - -~ 5-22
M
magnetic encoder - - - - - - - - - - - - - oo oo oo 2-7
manual tuning- - - - - - - - - - - -------------- 8-3
maximum motor speed - - - - --------------- 2-5
Model Following Contol Gain - - - - ----------- 8-39
model following control - - - = - - - - = - - - - - - - - - 8-37
Model Following Control Bias - - - - - - - - - - - - - - - 8-39
model following control-related selections - - - - - - - - 8-38
moment of inertia estimation - - - ------------- 8-3
moment of inertiaratio - - - - - - - ------------- 8-3
Motion Monitor - - - = = - = == - - - - - - - - ------- 9-3
motorcode - - ------------- - - oo 5-9
motor moment of inertia - - - - - - ------------- 2-5
N
nameplate - - - - - - - - - - - - - - - - - oo oo 1-3
Near Output-----=-------------------- 5-14
notch filter - = = = = = = === == - - == - - - oo - 8-3, 8-34
notch filter depth - - - - - - - - - - - - - - - - - - - - - - 8-35
notch filter frequency - - - - - - - - - - - - - - - - - - - - 8-34
notch filter Qvalug = - = === - - - - - - - -------- 8-34
notch frequency- - - = = = = - - - - - - - - - - - - - - 8-34
numeric setting - - - - - - - - ---------------- 5-4
o
Operation Stop Input- - ----=--=--=--------- 5-10
overload detection level - - - - - - - - - - --------- 2-6
overshooting - ----------------------- 8-19
overvoltage category - = = = = = === - - - - -------- 2-7
P
part service life - - - - ------------------- 10-23
Position Deviation Clear Input - - - = - = = = = - - - - - - 7-14
position deviation overflow alarm - - - = = = - - = - - - - - 8-5

position deviation overflow alarm level at SERVO ON - - 8-7

position Ioop = - === - - - - - - - - - 8-31
position loop gain=------------------- 8-3, 8-32
Position Near Width - - - - - - - - - ----------- 5-14
Positioning Completed Width - - - - - - - - - - - - - - - 5-12
Positioning Completion Output - - = = = = = = = - - - - - 5-12
positioning operation- - - - - - - - - - ---------- 5-156
POWer l0SS=- = = = = = === === - - - - 2-7
power supply capacity = = = = === === -------- 2-7
power supply indicator- - - - - - - - ------------ 1-5
Power Supply Input Cables - - - - - - - --------- 2-14
pressing detection time = = - - - - - - - - - -------- 7-6
Pressing Detection Time for Pressing Homing - - - - - - 7-6

Index-2

pressing homing - - - - - - - - ---------------- 7-3
pressing operation - - - - - - - - - - - - - - - - - -~ 5-15
Pressing Time for Pressing Homing - - - - - -------- 7-6
pressingtorque- - - - - - - - - - - -------------- 7-5
Pressing Torque for Pressing Homing - - - - - - - - - - - - 7-5
program jog operation=- - ------------~------ 6-12
operation pattern - - ------------------ 6-12
protectionclass - ----------------------- 2-7
protective structure - - - ----------------- - 2-5
R
radialload- - = = === === === - - - ------------ 2-5
rated angular accelerationrate - - - - - - - - - ------- 2-5
ratedcurrent - - - - - - - - - - - - oo oo oo oo 2-5
rated motor speed - - - == - - - - - - - - - oo - 2-5
ratedoutput - - ------------------------ 2-5
rated powerrate - - - - - - - - - - - - ---- oo oo 2-5
rated torque- - = = == - - - - - - - - - - 2-5
reference pulse form=- - - - - - --------------- 7-13
Residual Vibration Detection Width - - - - - - ------ 8-27
Reverse External Torque Limit - - ------------- 5-11
rotation detection level - ------------------ 5-14
Rotation Detection Output - - - - - - - - - - - ------ 5-14
rotation direction = = = = = == - - - - - - - oo 2-4
S
sequence input signal power supply input - - - - - - - - 4-14
Servo Alarm Output = - - = - = - - = - = - - = - - - - - - - 5-16
Servogain-------------- - - - 8-36
SERVOON Input----------------------- 5-10
SERVO ON Status Output - - - - - ----=-------- 5-15
Servo Ready Qutput - - - = - = = - = == = - = == - - - - - 5-13
Servomotor Power Cables - - - -------------- 2-14
setfrequency - - - - - - - - - - - - - - - - - - oo -~ 8-28
setup parameters - - - - - - - - - - - - - - - - - -~ 5-3
shock resistance - - - - - - - - - - - - - - - - - - - - 2-4,2-7
smoothing- - - - - ---------------------- 5-29
speed loOp - - - - - - - - - - - - - e e oo oo 8-31
speed loopgain -------------------- 8-3, 8-32
Speed Loop Integral Time Constant - - - - - - - - - - - - 8-33
stablegain - ------------------------- 8-36
standard replacement period - - - - - - - - - - - - - - - 10-23
status indicators - - - - - ------------------- 1-5
Status Monitor - - - - = - - - - ----------- - 9-3
storage humidity - - - - - ------------------- 2-7
storage temperature - - - - - - - - - - - - - - -2 - - - - 2-7
surrounding air humidity- - - = - = - = - - = - - - - - 2-4,2-7
surrounding air temperature - - - - - -------- 2-4,2-7
T
thermalclass - - = = - - - === - - -~ ------------ 2-4
thrustload ------------------------- -~ 2-5



Index

timerating--------------------------- 2-4
timing example for pulse train references - - - - - - - - - 7-14
torque constant- - - - - - - - - - oo - oo oo oo 2-5
torque control precision - - - - - - ------------- 2-7
torque limit - - - - - -~ - ---------- - 8-5
Torque Limit Status Qutput - - - - - - = - - = - = - - - - - 5-13
torque reference filter - - - - - - - - - - - - - - - - 8-3, 8-33
tuningmode - - -------------- oo oo 8-15
tuning parameters - - - - - - - - - - - - oo - oo 5-3
V
vibration frequency - - - - - - - - - - ------------ 8-24
vibration resistance- - - - - - - - ----------- 2-4,2-7
vibration suppression - - -------------- 8-3, 8-19
w
Warning Output- = = = = = = = = = = == === = - - - - - - - 5-13
wiring specifications - - - = - - - - - - - - - - - - - - - - - 2-14
withstand voltage- - - - - - - - - - - - - - - -------- 2-4
y4
ZONEN - - - - s mmmmmm e oo 7-17
ZONEnumber ------------------------ 7-17
ZONEOUtpUt = = = = == == === - m - - oo - oo 5-16
ZONEP - - - mmmmmmmmm e 7-17
ZONEtalg = = == === === == =2 2acmmaaaoa 7-17

Index-3



Revision History

The revision dates and numbers of the revised manuals are given on the bottom of the back cover.

MANUAL NO. SIEP S800001 49A <0>-1
WEB revision number
Revision number
Published in Japan September 2014

Date of publication

Pqu?itga(t)i]:)n T\%{‘ VI?:%E Section Revised Contents
January 2018 <2> 0 All chapters Partly revised
August 2017 <1> 1 Front cover Revision: Format
11.1.2 Revision: Information on n.OOOX of PnBA5
Back cover Revision: Address and format
December 2014 0 All chapters Corrected mistakes.
Front matter Addition: Compliance with EC Directives
2.5.7 Addition: Wiring Specifications
10.1.2 and Addition: A.04A
10.1.3
Back cover Revision: Address
September 2014 | <0> 1 7.31,11.1.2 Revision: Description of the /CLR (Position Deviation Clear) signal
August 2014 — - First edition

Revision History-1



AC Servo Drives

>-S Series

PRODUCT MANUAL

DC Power Supply Input and Pulse Train References

IRUMA BUSINESS CENTER (SOLUTION CENTER)
480, Kamifujisawa, Iruma, Saitama, 358-8555, Japan

Phone: +81-4-2962-5151 Fax: +81-4-2962-6138
http://www.yaskawa.co.jp

YASKAWA AMERICA, INC.
2121, Norman Drive South, Waukegan, IL 60085, U.S.A.

Phone: +1-800-YASKAWA (927-5292) or +1-847-887-7000 Fax: +1-847-887-7310

http://www.yaskawa.com
YASKAWA ELETRICO DO BRASIL LTDA.

777, Avenida Piraporinha, Diadema, Sao Paulo, 09950-000, Brasil

Phone: +55-11-3585-1100 Fax: +55-11-3585-1187
http://www.yaskawa.com.br

YASKAWA EUROPE GmbH

Hauptstrape 185, 65760 Eschborn, Germany

Phone: +49-6196-569-300 Fax: +49-6196-569-398
http://www.yaskawa.eu.com E-mail: info@yaskawa.eu.com

YASKAWA ELECTRIC KOREA CORPORATION

35F, Three IFC, 10 Gukjegeumyung-ro, Yeongdeungpo-gu, Seoul, 07326, Korea

Phone: +82-2-784-7844 Fax: +82-2-784-8495
http://www.yaskawa.co.kr

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.

151, Lorong Chuan, #04-02A, New Tech Park, 556741, Singapore

Phone: +65-6282-3003 Fax: +65-6289-3003
http://www.yaskawa.com.sg

YASKAWA ELECTRIC (THAILAND) CO., LTD.

59, 1st-5th Floor, Flourish Building, Soi Ratchadapisek 18, Ratchadapisek Road, Huaykwang, Bangkok, 10310, Thailand

Phone: +66-2-017-0099 Fax: +66-2-017-0799
http://www.yaskawa.co.th

YASKAWA ELECTRIC (CHINA) CO., LTD.

22F, One Corporate Avenue, No.222, Hubin Road, Shanghai, 200021, China

Phone: +86-21-5385-2200 Fax: +86-21-5385-3299
http://www.yaskawa.com.cn

YASKAWA ELECTRIC (CHINA) CO., LTD. BEIJING OFFICE
Room 1011, Tower W3 Oriental Plaza, No.1, East Chang An Ave.,

Dong Cheng District, Beijing, 100738, China
Phone: +86-10-8518-4086 Fax: +86-10-8518-4082

YASKAWA ELECTRIC TAIWAN CORPORATION

12F, No. 207, Sec. 3, Beishin Rd., Shindian Dist., New Taipei City 23143, Taiwan
Phone: +886-2-8913-1333 Fax: +886-2-8913-1513 or +886-2-8913-1519

http://www.yaskawa.com.tw

YASKAWA

YASKAWA ELECTRIC CORPORATION

In the event that the end user of this product is to be the military and said product is to
be employed in any weapons systems or the manufacture thereof, the export will fall
under the relevant regulations as stipulated in the Foreign Exchange and Foreign
Trade Regulations. Therefore, be sure to follow all procedures and submit all relevant
documentation according to any and all rules, regulations and laws that may apply.
Specifications are subject to change without notice for ongoing product modifications
and improvements.

© 2014 YASKAWA ELECTRIC CORPORATION

MANUAL NO. SIEP S800001 49C <2>-0

Published in Japan January 2018
17-4-13
Original instructions



	Front Cover
	About this Manual
	Outline of Manual
	Related Documents
	Using This Manual
	Safety Precautions
	Warranty
	Compliance with EU Directives
	Contents
	1 Basic Information
	1.1 The Sigma-S Series
	1.2 Interpreting the Nameplate
	1.2.1 Servomotor Nameplate
	1.2.2 SERVOPACK Nameplate

	1.3 Part Names
	1.3.1 Servomotor Part Names
	1.3.2 SERVOPACK Part Names
	1.3.3 Status Indicators

	1.4 Model Designations
	1.4.1 Interpreting Servomotor Model Numbers
	1.4.2 Interpreting SERVOPACK Model Numbers
	1.4.3 Combinations of SERVOPACKs and Servomotors


	2 Selection
	2.1 System Configuration Example
	2.2 Ratings and Specifications
	2.2.1 Servomotor Specifications
	2.2.2 Servomotor Ratings
	2.2.3 Torque-Motor Speed Characteristics
	2.2.4 Servomotor Overload Protection Characteristics
	2.2.5 Servomotor Heat Dissipation Conditions
	2.2.6 SERVOPACK Ratings
	2.2.7 SERVOPACK Specifications

	2.3 External Dimensions
	2.3.1 Servomotor External Dimensions
	2.3.2 SERVOPACK External Dimensions

	2.4 Selecting the Servomotor Capacity
	2.4.1 Example of Capacity Selection for Servomotors

	2.5 Selecting Cables
	2.5.1 Cable Selection Table
	2.5.2 Power Supply Input Cables
	2.5.3 User-Assembled Wiring Materials for Power Supply Input Cable
	2.5.4 Servomotor Power Cables
	2.5.5 Encoder Cable
	2.5.6 I/O Signal Cables
	2.5.7 Computer Cable

	2.6 Selecting Peripheral Devices
	2.6.1 Recommended Power Supply
	2.6.2 Molded-case Circuit Breakers and Fuse Capacity
	2.6.3 SERVOPACK Power Supply and Servomotor Power Cable Wires
	2.6.4 Magnetic Contactors
	2.6.5 Noise Filters

	2.7 SigmaWin+: AC Servo Drive Engineering Tool

	3 Installation
	3.1 Servomotor Installation
	3.1.1 Installation Precautions
	3.1.2 Installation Environment
	3.1.3 Installation Orientation

	3.2 Coupling to the Machine
	3.2.1 Using a Coupling
	3.2.2 Using a Belt

	3.3 Oil and Water Countermeasures
	3.4 Servomotor Temperature Increase
	3.5 SERVOPACK Installation
	3.5.1 Installation Precautions
	3.5.2 Mounting and Securing SERVOPACKs
	3.5.3 Installation Orientation


	4 Wiring and Connections
	4.1 Wiring Precautions
	4.1.1 General Precautions
	4.1.2 Countermeasures against Noise
	4.1.3 Grounding

	4.2 Basic Wiring Diagrams
	4.3 Wiring the Power Supply to the SERVOPACK
	4.3.1 Power Supply Input Connector (CN3) Details
	4.3.2 Power ON Sequence
	4.3.3 Power Supply Wiring Diagrams

	4.4 Wiring Servomotors
	4.4.1 Wiring Precautions
	4.4.2 Pin Arrangement of Servomotor Connector (CN4)
	4.4.3 Pin Arrangement of Encoder Connector (CN2)
	4.4.4 Wiring the SERVOPACK to the Encoder

	4.5 I/O Signal Connections
	4.5.1 I/O Signal Connector (CN1) Signal Names and Functions
	4.5.2 Pin Arrangement of I/O Signal Connector (CN1)
	4.5.3 I/O Circuits

	4.6 Connecting to the Computer Connector (CN5)

	5 Setup
	5.1 Manipulating Parameters (Pn***)
	5.1.1 Parameter Classification
	5.1.2 Notation for Parameters
	5.1.3 Parameter Setting Methods
	5.1.4 Initializing Parameter Settings

	5.2 Servomotor Selection
	5.3 Sequence I/O Signals
	5.3.1 Input Signals
	5.3.2 Output Signals
	5.3.3 Allocating Input Signals to Pins and Parameter Settings
	5.3.4 Allocating Output Signals to Pins and Parameter Settings
	5.3.5 Setting I/O Signal Status with Parameters

	5.4 Settings That Must Be Adjusted to the System
	5.4.1 Motor Direction Setting
	5.4.2 Electronic Gear Settings
	5.4.3 Torque Limit Selection
	5.4.4 Software Limits
	5.4.5 Motor Overload Detection Level
	5.4.6 Software Reset
	5.4.7 Adjusting the Motor Current Detection Signal Offset

	5.5 Settings for References
	5.5.1 Smoothing


	6 Trial Operation
	6.1 Flow of Trial Operation
	6.2 Inspections and Confirmations before Trial Operation
	6.3 Trial Operation for the Servomotor without a Load
	6.3.1 Preparations
	6.3.2 Operating Procedure

	6.4 Trial Operation from the Host Controller for the Servomotor without a Load
	6.4.1 Preparing the Servomotor for Trial Operation
	6.4.2 Trial Operation from the Host Controller

	6.5 Trial Operation with the Servomotor Connected to the Machine
	6.5.1 Precautions
	6.5.2 Preparations
	6.5.3 Operating Procedure

	6.6 Convenient Function to Use during Trial Operation
	6.6.1 Program Jog Operation
	6.6.2 Origin Search


	7 Operation and Functions
	7.1 Operation Functions
	7.2 Homing
	7.2.1 Parameters Related to Homing
	7.2.2 I/O Signals Related to Homing
	7.2.3 Homing Procedures

	7.3 Positioning
	7.3.1 Parameters and Input Signals Used for Positioning

	7.4 ZONE Outputs
	7.4.1 ZONE Table and ZONE Signals
	7.4.2 SigmaWin+ Procedures
	7.4.3 ZONE Output Application Example


	8 Tuning
	8.1 Overview and Flow of Tuning
	8.1.1 Tuning Function

	8.2 Monitoring Methods
	8.3 Precautions to Ensure Safe Tuning
	8.3.1 Torque Limit Settings
	8.3.2 Setting the Position Deviation Overflow Alarm Level
	8.3.3 Setting the Position Deviation Overflow Alarm Level at SERVO ON

	8.4 Estimating the Moment of Inertia
	8.4.1 Outline
	8.4.2 Restrictions
	8.4.3 Operating Procedure

	8.5 Custom Tuning
	8.5.1 Outline
	8.5.2 Preparations
	8.5.3 Operating Procedure
	8.5.4 Automatically Adjusted Function Settings
	8.5.5 Tuning Example for Tuning Mode 2 or 3
	8.5.6 Related Parameters

	8.6 Anti-Resonance Control Adjustment
	8.6.1 Outline
	8.6.2 Preparations
	8.6.3 Operating Procedure
	8.6.4 Related Parameters

	8.7 Vibration Suppression
	8.7.1 Outline
	8.7.2 Preparations
	8.7.3 Operating Procedure
	8.7.4 Related Parameters

	8.8 Manual Tuning
	8.8.1 Tuning the Servo Gains
	8.8.2 Feedforward
	8.8.3 Mode Switching (Changing between Proportional and PI Control)


	9 Monitoring
	9.1 Monitoring Product Information
	9.1.1 Items That You Can Monitor
	9.1.2 Operating Procedure

	9.2 Monitoring SERVOPACK Status
	9.2.1 System Monitor
	9.2.2 Monitoring Status and Operations
	9.2.3 I/O Signal Monitor

	9.3 Monitoring Machine Operation Status and Signal Waveforms
	9.3.1 Items That You Can Monitor
	9.3.2 Using the SigmaWin+


	10 Maintenance
	10.1 Alarm and Warning Displays
	10.1.1 Confirming Alarms and Warnings
	10.1.2 List of Alarms
	10.1.3 Troubleshooting Alarms
	10.1.4 List of Warnings
	10.1.5 Troubleshooting Warnings
	10.1.6 Alarm Reset
	10.1.7 Displaying the Alarm History
	10.1.8 Alarm History Clear

	10.2 Troubleshooting Based on the Operation and Conditions of the Servo Drive
	10.3 Inspections and Guideline for Product Replacement Period
	10.3.1 Inspections
	10.3.2 Guideline for Product Replacement Period


	11 Parameter List
	11.1 List of Parameters
	11.1.1 Interpreting the Parameter Lists
	11.1.2 List of Parameters

	11.2 Parameter Recording Table

	Index
	Symbols
	A
	B
	C
	D
	E
	F
	G
	H
	I
	M
	N
	O
	P
	R
	S
	T
	V
	W
	Z

	Revision History
	Back Cover

