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Chapter 4: PLC Communications
»

Introduction

This chapter explains the communications ability of the CLICK PLC system for exchanging
data between the CPU and other connected serial devices. It covers:

e the electrical connections used for communications
* the networking routing between the CPU and other devices,
* setting the port communication parameters,

* selecting the protocols and the available data addressing types to use,

n e the ladder logic program instructions that make it all work together.
The CLICK CPUs have two built-in RS-232 ports. Both ports are physically 6-pin RJ12 phone

type jacks. Port 1’s communication parameters are fixed and it is used primarily as the
programming port. Port 1 can also be used as a Modbus RT'U protocol slave device. Port 2 is a
general purpose port with its communication parameters being user configurable from the
CLICK Programming Software, CO-PGMSW. Port 2 can be used as a Modbus RTU master or
slave protocol device, or handle ASCII data In or Out.

Some CPU versions also have a 3-pin RS-485 port, Port 3. Like Port 2, Port 3 is a general
purpose port with its communication parameters being user configurable from the
programming software. Port 3 can be used as a Modbus RTU master or slave protocol device,

or handle ASCII data In or Out.
For details on the Modbus protocol, visit www.modbus.org.

ASCII stands for American Standard Code for Information Interchange and defines a character
encoding method for text that is used in computers and other communication devices. Details
can be found by doing a search for ASCII on the internet.

The CLICK PLC can be networked to other CLICK PLCs, data input devices (barcode readers,
weight scales, etc.), and/or data output devices (serial printers, serial text displays, etc.). It is also
possible to network the CLICK PLC to other 3rd party PLCs and devices that have the ability
to communicate using the Modbus RT'U protocol.

The final part of the PLC Communications chapter contains explanations and examples of the
various ways the Send and Receive programming instructions can be used to perform Modbus
RTU protocol and ASCII data communications between devices.

There are three different data addressing types that can be selected when using the Modbus
RTU protocol from the Send and Receive instructions. They are, CLICK addressing, Modbus
984 addressing, or Modbus HEX addressing. The CLICK addressing makes it convenient to
exchange data between CLICK PLCs. The other addressing choices are selected based on the
Modbus protocol addressing the networked devices are using.

| andany connected skive dedce. There can ondy be oneg imaster on the nefars, Whan the CLICK CPU Iz the
—  master it is easily idendified. I will be the PLG in the network with the Send andior Retelve nstruciions nsing
the Madbus proiocot in its ladder fogic prograin.

E— MNOTE: The Modhus RTU Master s ioentified ag the device that controls the axchange of data hefween iiself
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CPU Communication Ports Specifications

The CLICK CPU modules have two or three built-in communications ports.

Com Port 1 Com Port 1
Com Port 2 Com Port 2
Basic CPU Com Port 3 Analog CPU

Com Port 1 Specifications Port 1 Port 1 Pin Descriptions

Use: Programming Port 6 pin RJ12 Phone

Physical: 6 pin, RJ12, RS-232 Type Jack — Port 1 ; gg ﬁm[ 8) CC?;]T]Z?;E; (GRD)
Communication speed (baud): 38400 (fixed) In 3 |RXD | Receive data (RS-232)
Parity: Odd 4 |TXD |Transmit data (RS-232)
Station Address: 1 l:: 5 [NC | No connection

Data length: 8 bits L 6 |0V | Power (-) connection (GND)
Stop bit: 1

Protocol: Modbus RTU (slave only)

Com Port 2 Specifications Port 2 Port 2 Pin Descriptions

Use: Serial Communication 6 pin RJ12 Phone

110V | Power (-) connection (GND

Physical: 6 pin, RJ12, RS-232 Type Jack — Port 2 9 . ( )
— 2 |5V | Power (+) connection

Communication speed gbaud): 1200, 2400, 4800, -
9600, 19200, 38400, 57600, 115200 m 3 |RXD | Receive data (RS-232)
Parity: odd, even, none = 4 |TXD |Transmit data (RS-232)
Station Address: 1 to 247 =1 5 |RTS |Request to send
Data length: 8 bits (Modbus RTU) or 7, 8 bits ( ASCII) L 6 |0V | Power (-) connection (GND)
Stop bit: 1,2

Protocol: Modbus RTU (master/slave) or ASCII in/out

Com Port 3 Specifications Port 3 ~ Port 3 Pin Descriptions

Use: Serial Communication

Physical: 3 pin, RS-485 RS-485 1] (pius) | Sional A (RS-485)
Communication speed gbaud): 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200 + 2 ~ v Signal B (RS-485)

(minus)

Parity: odd, even, none _
Station Address: 1 to 247 E

Data length: 8 bits (Modbus RTU) or 7, 8 bits ( ASCII)
Stop bit: 1,2
Protocol: Modbus RTU (master/slave) or ASCII in/out

3 LG | Logic Ground(0 V)

LG
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LED Status Indicators
LED Status Indicators

There are LED status indicators located to the left of each communication port to indicate port
activity or communications.

Port 1 & 2 LED )
n Status Indicators Basic CPU
TX & RX LED (Green)

On [Comm Port Data Active
No Communication

Port 1,2, & 3 LED
Status Indicators —-—

TX & RX LED (Green)

On (Comm Port Data Active
No Communication

DirectLogic Devices That Do Not Work With CLICK PLCs

The CLICK PLC does not support K-sequence protocol, so the following DirectLogic devices
do not work with the CLICK PLC:

D4-HPP-1 DV-1000
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3 Steps to Using the CLICK PLC Communications

We offer an easy 3-steps method to use the communications features of the CLICK PLC.

—IETE

Programming (P-x)

Wiring (W-x) Com Port Setup (C-x)

the table below to help find information on communications for your particular application.
As you can see in the table, each step has subcategories. For each step, find the subcategory
description that best describes your application. Use the subcategory references (W-2, C-2, etc.)
to find more information on these topics in this chapter. See the example below.

CLICK PLC Communications

The following pages show what devices you can connect to the CLICK CPU Com ports. Use n

Step sggf:rtggggv Subcategory Description Page
1 W-1 Com port 1 & 2 wiring 4-9
W-2 Com port 3 wiring 4-12
C-1 Com port 1 setup 4-13
C-2 Com port 2 setup (Modbus) 4-14
2 C-3 Com port 2 setup (ASCII) 4-15
C-4 Com port 3 setup (Modbus) 4-16
C-5 Com port 3 setup (ASCII) 4-17
P-1 Modbus Slave programming 4-18
3 P-2 Modbus Master programming 4-21
P-3 ASCII Receive programming 4-24
P-4 ASCII Send programming 4-27
Example:

Let’s say you want to connect a barcode reader, which sends ASCII data, to Com Port 2.

To set up the communications properly for this example,
refer to these three references on the following pages.

W-1| |C-3| |P-3

Com Port 2
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Typical Serial Communication Applications

The diagrams on these three pages illustrate the typical uses for the CLICK CPU’s
communication ports. Typical serial communication applications are continued on the next

two pages.

Port 1 (RS-232) — Modbus RTU Slave Mode (only)

Another CLICK PLC

f-mare and £-mare
Micro-Graphic Panel

CLICK CPU To set up the Port 1 communications
properly, refer to these three references Other Devices
on the following pages. Supporting Modbus RTU
Master Mode
C-more 3 Inch
Example Micro-Graphic
Panel

Port 1 or 2

—— | port can provide 5 VOG to power the panel, but not af ihe same time. If 2 C-more Micro-Graphic
s naflef is connected fa boif porfs, Hen at feast one of Me panels must he powered By a C-mare
D5 powwer adaptar EA-ME-PY or EA-WG-5FT, or anathor 24 VOO povior seurse.

!:] MNOTE: A C-moie Iicro-Graphic pane! can be comscted fo CLICK's Port 1 andlior Port 2. Either
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Port 2 (RS-232) — Modbus RTU or ASCII
Modbus RTU

| Modbus RTU Master Devices |

Another CLICK PLC

CLICK CPU

See Note on previous page about
connecting a C-more Micro-Graphic
panel to Ports 1 or 2.

Other Devices
f-marg and C-rrone Supporting Modbus RTU
Micro-Graphic Panel Master Mode

| Devices that SEND ASCII messages

T, — _
- Other devices
that can send
- SSSE——

ASCII data.

W-1| |C-2| |P-1

Barcode
Reader

W-1| |C-3| |P-3

Weight Scale

| Modbus RTU Slave Devices

| Devices that RECEIVE ASCIl messages |

' N ] Other devices

that can receive
Serial Text ASCII data. Another CLICK PLC
Display

Other Devices
Supporting Modbus RTU
Slave Mode

Serial Printer

W-1| |C-3| |P-4 W-1| |C-2| |P-2
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[
Port 3 (RS-485; Analog CPUs Only) — Modbus RTU or ASCII
Modbus RTU
| Modbus RTU Master Devices |
PC Another CLICK PLC
Analog CPU

ASCII

Other Devices
f-mare and £-mare Supporting Modbus RTU
Micro-Graphic Panel Master Mode

| Devices that SEND ASCII messages

W-2| |C-4| |P-1

| —— -
- Other devices
that can send
— ASCII data.

Barcode
Reader

Weigh Scale

| Modbus RTU Slave Devices

W-2| |C-5| |P-3

S
-
—

| Devices that RECEIVE ASCIl messages |

Al = Other Devices
' x| Supporting Modbus RTU
- Other devices ¢ Slave Mode
that can receive
Serial Text ASCII data. Another CLICK PLC
Display

Serial Printer

W-2| |C-5| |P-4 W-2 (C-4| |P-2
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W-1

W-1: Com Port 1 & 2 Wiring

Com Port 1 and Com Port 2 have very similar pin layouts; the only difference is that Port 2 has

a RTS signal output, which Port 1 does not have.

6 pin RJ12 Phone

Type Jack — Port 1 110V | Power (-) connection (GND) %g"enggllz_%z?g 110V | Power (-) connection (GND)
m 2 |5V | Power (+) connection 2 |5V | Power (+) connection
=~ 3 |RXD |Receive data (RS-232) ] 3 |RXD | Receive data (RS-232)
|: % 4 | TXD | Transmit data (RS-232) E\ 4 | TXD |Transmit data (RS-232)
L 3 5 NC | No connection o 5 | RTS | Request to send
6 |0V | Power (-) connection (GND) 6 |0V | Power (-) connection (GND)
- Mote: Both Comm ports can pravide § VOO, hewever, the § VOC power can be used orly for the G-more Micre-
[E Graphic panct Awtomationircct docs mot puaranios that He CUCK LD vall weork comecthy wher any athor
— dplice vses § VDG fram fese Cont parts. Please also renténther thase Coim potts can pravide enough povier
ol for ana C-meve Micra-Graphiz pansl, I pou are going 1o corect 3 C-nore Micra-Granhic pans! to sach
Cow port (2 Nakgds i fafal), pog Kpst ohiain power fiant aeothar 24 VOO powar e Tor the saeand £-
maro Micro-Graphic pared
Wiring Strategy
The following section covers these five case scenarios for connecting com ports 1 or 2 to:
e Case 1: PC

Port 1 Pin Descriptions

Port 2 Pin Descriptions

* Case 2: Another CLICK PLC
* Case 3: C-more or C-more Micro-Graphic panel

e Case 4: RS-232 port on another device
e Case 5: RS-422 or RS485 port on another device(s).

Case 1: Connect Com Port 1 or 2 to a PC
You can connect Com Port 1 or 2 to a serial com port or USB port on the PC.
1. Connect to a serial port

PC Serial
Programming Cable
D2-DSCBL
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»
2. Connect to a USB port

PC to Panel Programming
Cable Assembly
(Includes serial & USB cables)
EA-MG-PGM-CBL

USB to RS232
Converter

Case 2: Connect Com Port 1 or 2 to another CLICK PLC
You can use the cable DO-CBL.

DO-CBL Cable

L

T M e ey e e,
AR

)

In this configuration, one of the CLICK CPU module needs to be the network master and the
other is the network slave. Connect the DO-CBL on Com Port 2 on the master CPU module

side.
. Neto: The JL-BJ12-08L-2 cable cannot be uscd for ihis porpose.

Case 3: Connect Com Port 1 or 2 to a C-more or C-more Micro-Graphic panel
Please use the following cables to make your connections.

C-moéfa/pﬁigggiévlhcm- Cable Part Number
C-more Touch panels EA-2CBL-1 (3m) or OP-2CBL-1 (2m)
C-more Micro-Graphic DV-1000CBL if the panel receives 5 VDC power from the CLICK PLC com port.
Panels EA-2CBL-1 (3m) or OP-2CBL-1 (2m) if the panel receives 24 VDC power from other source.
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Case 4: Connect Com Port 1 or 2 to an RS-232 port on another device.
You need to cross the RT'D and TXD signal lines and connect OV on both com ports.

CLICK Com
Port 1 or 2 RS-232 Port on
Another Device
T __Il 10V )Y
3 RXD
RXD
I::__|__J| 4 TXD >< TXD

You can make your own cable. We offer two products that make your wiring much easier:

1. ZIPLink feed-through module and cable

ZL-RJ12-CBL-2

ZL-RJ12-CBL-2P|
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Case 5: Connect Com Port 1 or 2 to an RS-422 or RS485 port on another
device(s).
You need a RS-232 to RS-422/485 converter in this case. We recommend our FA-ISOCON

LG

as the converter.

The recommended cables to connect the FA-ISOCON to other devices:
* Belden 8103 for the RS-422
* Belden 9842 for 2-wire RS-485
* Belden 9843 for 4-wire RS-485

RS-485
+
LG
Wiring Strategy

W-2|W-2: Com Port 3 Wiring

Com Port 3 supports 2-wire RS-485.

Port 3 Pin Descriptions

1 |+ (plus) Signal A (RS-485)
2 |- (minus) | Signal B (RS-485)
3 |LG Logic Ground (0 V)

You need to connect all + signal terminals in the network together. You also need to connect all
— signal terminals together. It is optional to connect the logic ground.

RS-485 Port on
another device

RS-485 Port on
another device

+ + IMPORTANT: The resistance of the termination resistors
§ needs to match the impedance of the communication cable.
CLICK — —
Com Port 3 Recommended Cable: Belden 9842
s —|*LG |' 1eLG (Use 120 ohm resistor as termination resistors.)
RS-485
s ! I

Add a termination resistor

between the + and — terminals

on Port 3.

A
!E A S

Add a termination
resistor between the
+ and — terminals on

the last device.

Optional
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C-1: Com Port 1 Setup

Com Port 1 has a fixed setup as shown below. This com port works as a Modbus slave only. If
you want to connect an external device to this com port, please make sure the external device
can be a Modbus master and that the com port setup matches the following setup.

Com Port Setup Details

Port: % | Prokocol:

Basic Configuration
Mode Address (1-247);

Baud Rate (bps):
Praritye:

Stop Bt

Zommiunication Data (bity:

advanced Configuration
Time=-out Setking:
Character Time=out (Z2-1000ms);
RTS On Delay (0-S000ms):
RTS OFF Delay (0-5000ms):

Response Delay Time (0-5000ms);

1
22400

Odd

1
=]

Wiring Details
Portl RS-232C (Mon isolation)

& pin Female modular,
[RJ11Z2 phone jack)

(8] 4

] [ Cancel ] [ Help

CLICK PLC Hardware User Manual, 2nd Ed, Rev A — CO-USER-M I 4-13
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C-2

C-2: Com Port 2 Setup (Modbus)

Before you set up the communication ports you must connect the PC with the CLICK
programming software to the CLICK PLC Port 1 using a D2-DSCBL or EA-MG-PGM-CBL
programming cable. Refer to Chapter 1: Getting Started for step-by-step instructions for this
connection. Once the PC and programming software are online with the CLICK PLC, click the
Function tab located in the Navigation window and double click Com Port 2 Setup as shown
below.

& CILICK Programming Software - NewProjectS.ckp - [Ma

C.J; Fil=  Edit View Sekup  Program  [nstruckiom PLC Monikar W
JEH @4 £ 23 # &
= & & # | BN | Online
Select the Function ] Navigation ® & | E
tab, then double click ———pmza Function  pLo
Com Port 2 Setup. - 3 CFU Configuration 1
\ uﬂ System Configuration
19 Zom Portl Setup
2y Com Port2 Setup 2
y Ciam Port3 Setup
@ Scan Time
P T T N L 2

The Com Port Setup Details dialog box will come into view as shown below.

Cam Porl Sctup Details
Fort: TSI ~

A

ProComnl! | riadgs

Pirsad W

Setup the —

parameters to match Baud flate (he) i | 38400 v s

other devices in the Pt |k v Lt ;ﬂ_e';‘;{-]‘"-
same network. SeapEi: (1 v

oy
+EW
RE
{urbanramd ol g arior :Il:
—> Tima-at Saling | 500 M ]

Make any — |
adjustments here
to eliminate Com

errors.

—

Pt e Aok 55 (1247

Charscter Tins=cut (=1000msx | &
RS O Delay (0-5000mse | @

PTS OFF Dl (0-5000wa): | O

iF &k 4% i

W

Ly

el Select Modbus.

]
d

Port2 BS-2320 (Hon isol stion)

Click the Help button
for Com Port Setup

Fresponse Delaw Time (0-S000ms] 1 | O

ik

/' Details online help.

Hep |

[

Lo J [ cnu ||

Find the Basic Configuration section in the dialog box and set up the parameters to match other
devices in the same network. The dialog box also has a section named Advanced Configuration.
You may need to make adjustments to these parameters to overcome communication errors
which may occur.

WIPORTANT: The comununication poit sattings are saved in the project file, The project must be Iransferred
fo the CLICK PLD in aroar for anv port setting chanpes to iake effsot

\;’ /
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C-3|C-3: Com Port 2 Setup (ASCII)

Before you set up the communication ports you must connect the PC with the CLICK
programming software to the CLICK PLC Port 1 using a D2-DSCBL or EA-MG-PGM-CBL
programming cable. Refer to Chapter 1: Getting Started for step-by-step instructions for this
connection. Once the PC and programming software are online with the CLICK PLC, click the
Function tab located in the Navigation window and double click Com Port 2 Setup as shown

below.
= CLICK Programming Software - MewProject5.ckp - [Ma
Q Fil=  EdiE Wiew Sekup Pragrar Instrockion PLC Monitor W
AEH 4@l £ 53 #h
BE e @Fa & ml = Crilire
tb;el:::t th: Fg?cu?_nk = T D & |
ab, then aouble clic —
Fumction
Com Port 2 Setup. Pr“i{fm i o8
= 2% CFU Contiguration 1
uﬁ System Configuration
Q‘ Ciom Portl Setup
2 Com Port2 Setup 2
gﬁ’ Giom Port3 Setup
£7 Sean Time

The Com Port Setup Details dialog box will come into view as shown below.

Corr Porl et up Detafls L
Poits [N =~ | Poowol | 850 v -——0 |
I S Wi Cie ke — Select ASCII.
Setup the — Pork® RE-2326 (Mo =cl akion
parameters to match sl ol ¥ -
the device connected Parky; (03 ¥ (12 phena ack)
to Port 2. = ih ke T =
Comavarication Cata (5t | - .I'.-
— o
Make any — |
adjustments here . = Click the Help button
to eliminate com B SR i T LRt 1 e - for Com Port Setup
errors. AT CFF Celay (0-8000ms] | | 0 . // Details online help.
[ oo ][ cowad | [ w0 |

Find the Basic Configuration section in the dialog box and set up the parameters to match the
device connected to Port 2. The dialog box also has a section named Advanced Configuration.

You may need to make adjustments to these parameters to overcome communication errors
which may occur.

/\ C | INPORTANT: The communication port settings are saved in e project fie. The project must be fransferred
0| fo tre CLICK PLD in order for ani port setfing chanpes 10 take effect
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C-4 |C-4: Com Port 3 Setup (Modbus)

Before you set up the communication ports you must connect the PC with the CLICK
programming software to the CLICK PLC Port 1 using a D2-DSCBL or EA-MG-PGM-CBL
programming cable. Refer to Chapter 1: Getting Started for step-by-step instructions for this
connection. Once the PC and programming software are online with the CLICK PLC, click the
Function tab located in the Navigation window and double click Com Port 3 Setup as shown

below.
= CLICK Programming Software - NewProject5.ckp - [Ma
lfj File Edie Wiew Sekup Program  [nsteuckion PLC Manikor W
DEH & 4 & =53 #h o
E E o Fo BlS w | = Online
Select the Function © Naviaaton x & o cF
tab, then double click =™ =z Furction | pLo

Com Port 3 Setup. = 3% GPU Confieuration . 1

uﬁ System Configuration
19 Gom Portl Setup

24 Com Port2 Setup 2
%7 Com Portd Setup
@ Scan Time

W ML T WS (S =

The Com Port Setup Details dialog box will come into view as shown below.

C;m Porl ér:f.up D tails El
Partz o | Protomol | s ‘u\
Basic Coriigurato \Wring Cetais — Select Modbus.
> o =
Setupthe — skl b : PArER P53 (Mo isclaktion)
parameters to match st s
other devices in the Rarkp | . o e
same network. SeopE: |1 ¥
{urbanramd ol g arior L-Eﬂ
Make any P Tima-oue Satting | S0 s ¥
; Charscter Tins=cut (=1000msx | & -
adjus_tn!ents here Click the Help button
to eliminate com for Com Port Setup
errors. " Details online help.
Fhesponse Delay Time i0-S000ms) 1 | - /
o J [ cnca | [ wme |

Find the Basic Configuration section in the dialog box and set up the parameters to match other
devices in the same network. The dialog box also has a section named Advanced Configuration.
You may need to make adjustments to these parameters to overcome communication errors
which may occur.

N
5 (EFORTANT: The commuiication part seffings aro saved & the project fie. The profoct must be transferod
’ fo thio CLICK PLE fn ordar for @y port seffing changos bo tate effoct
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C-5|C-5: Com Port 3 Setup (ASCII)

Before you set up the communication ports you must connect the PC with the CLICK

programming software to the CLICK PLC Port 1 using a D2-DSCBL or EA-MG-PGM-CBL
programming cable. Refer to Chapter 1: Getting Started for step-by-step instructions for this
connection. Once the PC and programming software are online with the CLICK PLC, click the
Function tab located in the Navigation window and double click Com Port 3 Setup as shown

below.
= C| |CK Programming Software - NewProject5.ckp - [Ma
C.J; Fil= Edit \View Setup  Program  [mstruckion PLC Monitor W n
DEH @ 4 £ =23 i &
-l & # 5 | B | Online
Select the Function - Havieion < T

tah, then double click oz Function | plg

Com Port 3 Setup. = %i CFU Configuration 1
uﬂ System Configuration
}:? Gom Portl Setup

2y Com Port2 Setup 2
£y Tom Port3 Setup
G Scan Time

The Com Port Setup Details dialog box will come into view as shown below.

Corn Porl Setup Detafls ]
Pot: [FREEEE ~| Protecol | ASCH -
e orbous Wi Cie ke Select ASCII.
Set up the —1t Fork Re-43% (Non solakian)
parameters to match £ e O oo v I
the device connected Parky; (08 ¥ Hoek
to Port 3. Sop B |1 w

Comrwwaracation Cata (btx (5 -

-
Eschrarvopd o gur atlon L&

Click the Help button
for Com Port Setup
v Details online help.

o1 o b e |

Find the Basic Configuration section in the dialog box and set up the parameters to match the
device connected to Port 3.

lo the CLICK PLD in aroar for ame port setting chanpes 1o iake effsot

fQ/ (EFORTANT: The commwiication part seffings arc saved i the project fie. The profoct most be transferod
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P-1

P-1: Modbus Slave Programming

Ladder Program

To use a CLICK PLC as a Modbus slave, you don’t need any special ladder program. You just
need an End instruction in the ladder program to put the PLC in Run mode.

| { END

However, you can add any additional ladder program to let the slave CLICK PLC control
something by itself. For instance, you may want to shut down the outputs on the slave CLICK
PLC when it lost communication with the Modbus master.

Mate: The Modbus master can sormmavicate it the Madbus ske CLICK PLE vithoot any ladder prograins.
Howevar suiput points an he Mogbus simve CLICK PLE rannat be furred on if tha 8P jz rot in the Aun
made. Bacause of His, ws recomnens having at least ong End instuction and ta puit the CPU in Run rrode.

Lost Communication Situation

You may want to detect if there is something happening at the Modbus master side that stops
communication with the Modbus slaves. Or, the communication cable might have been
disconnected. In the situation, you may want the Modbus slaves to take an action. For instance,
you may want to shut down the outputs on the slave CLICK PLC when the communication
with the Modbus master is lost. We offer an easy method to accomplish this.

The CLICK keeps counting how long it has been since each com port received a message from
the Modbus master, and enters the time duration in the following system data registers.

System Data Registers

System Data Register Nickname Range
SD41 _Port1_No_Comm_Time 0 - 32767 (sec)
SD51 _Port2_No_Comm_Time 0 - 32767 (sec)
SD61 _Port3_No_Comm_Time 0 - 32767 (sec)

Each register is reset to zero automatically when the com port receives a message from the
Modbus master. Then, its value keeps increasing by 1 per second until the com port receives
another message from the Modbus master. If one of these registers has 60 as its value, it means
the com port has not received any message from the Modbus master for 60 seconds. You can use
this info to shut down the outputs on the slave CLICK PLC. Here is an example program.

This contact is on when com port 1
has not received any message from

the Modbus master for 60 seconds. Reset the outputs Y001 to Y006.
_Paortt _NDE\/
mm_Time
MsD41 meo Evool  [EY0os

|~ | £

|| { RET
-
{END )
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Modbus Addressing

Each of the memory addresses in the CLICK (X1, DS1, etc.) has a unique Modbus address.
This means the network master in the Modbus network can access any memory address in the
slave CLICK PLC. The best way to check what Modbus address is assigned to a particular
CLICK memory address is to use the CLICK programming software.

Click the Program tab located in the Navigation window and double click Address Picker as
shown below.

= CL|ICK Pregramming Software - NewProject
E__j File Edit Wiew Setup  Program [nstrochion  PLO

DM @@ £ 43
PR € a8 =
Select the Program —
tab, then double click L ol =
Address Picker. Program | Fumction PLC —

= 1=3 Ladder Proeram [ 1 I
E Main Proeram

W Subrautine Program
| Interrupt Program 2 —
&2 Address Picker

E’ Edit Fure Gomments
1) Local Program Infor mation E —

After the Address Picker window opens, check the option Display MODBUS Address on the
right bottom.

= Addiess Piceer ; D8 Mode

[Pt coamirsctnane) | Frai w | Fmd |
i | Mockees  SA|Daca Twps | MODCELIS Addies (Furction code)  Packneawe These are the Modbhus
- *m::: :mfg::’ addresses. The numbers in the
% | F 0,0, 167 T .
| 1 1 D000 (1,086, 15) parenthesis indicate which
e |I2 m%m oo 020,16 / function codes can be used for
(I ew[Hmr AD00GS (03, 0 16)
T e euflimr [ o000s05.04 10 each memory address.
. 0,
CT |fee= wis [ 1w 00047 (11,6, 18} 5] T
_?_'.C_ _! == I‘|:E|f"|' 4WW§{UJ.N.N} Ma [=<TT -1
e | CEZ ‘-'ﬂ"mll'" 4 (MMNTS (03, 0, 180y Ma Ciaahis
05 oo [l AT (07,00, 16 Ma Cisabie
o o ewllinr 400011 (03,00, 160 na [rsctie
oo oz ewl[fne OOOLE (03,06, 18) M Cisatie
| e R 400003 (11,106,165 ha Crsabie
i L AB00LA (01, 8, 1) fia Cizabie
= | "‘%’"' S S ra Check the option
[} ol | £ ] o] o 0T 4INDNNLS 0], O 160) Na .
w i’D:-]T Fibi IR 4 (NHEL ¥ 07, 0, L) Ma Dlsplav MODBUS
iy I I 1 11 AN (17,08, 165} 1o Address.
i ewllinr 000 (119, 0, 16) W
= Hren s (M e AR (103,08, 16) Dizabia
il }_
t.l.!-t& Trges Bl ekl inared Acdrecs :--.':chph:.- R R Adress
'w-,- S i 22 et i oot e TEIMODIES D Addrenirg
i Id ) Cheplmer il T IMCO RS HEX Addresding
Bl " [anpiner iy Lyised
Loee Jol e Bl e |
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»

Exception Response (Exception Code)

When the slave CLICK PLC receives a request from the Modbus master that it cannot respond
to, the slave CLICK PLC sends an exception response to the Modbus master. The CLICK PLC
supports the following Exception Responses.

Exception Response (Exception Code)

Code Name Details of Exception Response
n 01 lllegal Function The CLICK PLC does not support the function code received from the

MODBUS master.

02 lllegal Data Address The MODBUS master tried to access to an invalid address.

The data length is zero or exceeds the maximum size.

03 lllegal Data Value The data for Write Single Coil is not FFOOh (ON) or 0000h (OFF).

The PLC mode change request from the MODBUS master is not valid.
Password is locked.

When the PLC mode switch is in STOP position, the MODBUS master
04 | Slave Device Failure requested to switch to RUN mode.

When the PLC mode switch is in RUN position, the MODBUS master requested
to switch to the Firmware Update mode.

4-20 I CLICK PLC Hardware User Manual, 2nd Ed, Rev A — CO-USER-M



Chapter 4: PLC Communications

P-2 |P-2: Modbus Master Programming

Instructions

The CLICK PLC has two instructions to exchange data with external Modbus devices through
the com ports; the Receive and Send instructions.

¢ Receive instruction: Read data from an external Modbus device.

¢ Send instruction: Write data to external Modbus device(s).

To use these instructions, double click Receive or Send in the Instruction List window as shown n

below.

Instruction List

Double click Receive or Send
: ‘ Eﬂl MJ Licﬁ | @ ﬁ in the Instruction List to use it

in the ladder program.
Fung Comments Coil P-r/ei

o - Instru-:h-:ln List = -E d
=
Inetructl-:un b Communicatidn
| Contact
AR [f0] Receive

Contact (MO
Contact (M) - Send
Edee Contact

| S B

Select the Com Port that you are going to use and confirm the Protocol is MODBUS.

Receive
Select the Com

Port to use. e
am Fort

Port2 s

Protocal: MODBUS COM Port Setup. .. l

Protocol needs to >
be MODBUS. — | Receiving Data Setp

If the Protocol is not MODBUS, click the Com Port Setup button to open the Com Port Setup
Details window and change the Protocol to MODBUS. If the Protocol selection is grayed out
as shown below, it means the Com Port is used by another Receive and/or Send instruction in
the ladder program. You cannot change the Protocol setup until you delete those instructions.

Com Port Setup Details Grayed out
Port: |Port2 +| Protocol: /
Basic Configuration \iring Details
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When you open the Receive or Send instruction in the Modbus mode, their windows should
look like this. For the explanation of each setup parameter, please click the Help button on the

bottom right.

Receive @
Com Portz PO »
Froinoit MOCBUS I ot St .

Recenang Data Set

Save 1D (L1247 | )
et Fund tion Code: 01 - Rend Cod Status v
Becrgssng Type: Modbug §34 Addresning w

Sharting Siawe Andress: | {B0060 1 o H45535)

Starting Master Address: W | |

Pasmber of Bits:

Status Flags
Receiving o4 |_
Sucoets .4 |_
e ™
Exception Remonge (Error Code) o |:

=3 | | Carocl | | Helo

Com Port Status Indicators

| Send
Com Port: PFort2 -

Pratseni: MOoEUS e e—

ELpndng Data Setup

S ID (0-247): a =

modbus Funcion Code: 0F - Wirige Sngie Cold ¥

Addressng Type: Madbus T8+ Addressng w
Ciardng Slave Address: g (D000 1 t= DE553E)
SLEreng Master Adoress: w |

Click the Help button
to get detailed
information on this
setup window.

The CLICK PLC has the following System Control Relays to indicate the status of the Com

Ports.
System Control Relays
Address Nickname Description
SC100 _Port_2_Ready_Flag On when Port 2 is ready.
SC101 _Port_2_Error_Flag On when Port 2 has a communication error.
SC102 _Port_3_Ready_Flag On when Port 3 is ready.
SC103 _Port_3_Error_Flag On when Port 3 has a communication error.
Example Program

The ladder program to use these Receive and Send instructions are easy. You just need one NO
(Normally Open) contact instruction to check if the com port is ready to receive or send data.

_Port_2 Ready_Flag
\[E 5|C1|DEI

When Com Port 2 is ready, the Receive
instruction is executed. This also
applies to the Send instruction.

Feceive (Fort2) MODBUS
Slave ID 1
Madbus Function Code 01

—ISlave Addi B +001
Mk of Bits g
Master B 1
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Interlocking

These instructions keeps receiving or sending data when the enable input is on. If you want to

use more than one Receive and/or Send instruction, you need to be sure only one of the
instructions is enabled at any point during the operation. The technique to execute more than
one Receive and/or Send instruction in order is called ‘Interlocking’. Here is an example of

interlocking.

When this sample program is executed, the Receive and Send instructions are executed

alternatively.

C100 is turned ON immediately
when the CLICK CPU staris
executing the Receive instruction.

Recelve (Fort2) MoODBaLS
_Port_2 Ready_Flag Slave 1D 1
E S|C1I i} E |C1 on Maodbus Function Code 01
Slave Addi E 001
L A ’l/}’ MO of Bits g
__,."Mne-ter E 1
Executed when | et
C100 is OFF. E c100
-

{ BET )
Send (PaortZ) mMoODBELS
_Fort_2 Ready_Flag Slave 1D 1
Esc100 El 100 Madbus Function Code 15
| | | | Slave Addi E Yoo
M, of Bits B

_____,__.'v Mastel B ci1
Executed when =" El 100
C100 is ON. i
/'h = :)
< { END )

C100 is turned OFF immediately
when the CLICK CPU starts
executing the Send instruction.
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P-3 |P-3: ASCII Receive Programming

Instruction

The Receive instruction allows the CLICK PLC to read ASCII message from an external device.
To use this instruction, double click Receive in the Instruction List window as shown below.

M=1c3 Instruction List

n - 8 X Double click Receive in the
. B [ _ Instruction List to use it in the
| ﬁl MII L‘Eﬂl . E ﬁ_ ladder program.
Funeg Comments Cioil F'-r/ei
Al Instruction List = ey
— = End
Ihetruction * g
= Communication
ontact
C-:unt-a-:t MO Receive
G-:unt-a-:t LMY Send
Edee Contact
| e=e=- - D SN

Select the Com Port that you are going to use and confirm the Protocol is ASCII.

Select the Com Receive
Port to use. ~~—__
i Com Port: Portz ~
Protocol needs m/ > Protocal: ASCIT | COM Port Setup. .. ]
he ASCII. Receiving Dats Setup

If the Protocol is not ASCII, click the Com Port Setup button to open the Com Port Setup
Details window and change the Protocol to ASCIL. If the Protocol selection is grayed out as
shown below, it means the Com Port is used by another Receive and/or Send instruction in the
ladder program. You cannot change the Protocol setup until you delete those instructions.

Com Port Setup Details

et s —| Grayed out
Port: |Port2 w |  Protocol /

Basic Configuration \Viiring Details
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When you open the Receive instruction in the ASCII mode, the window should look like this.
For the explanation of each setup parameter, please click the Help button on the bottom right

=
Recaive ==

Com Pl Forid "

Paeteesd: ASCIT

Agzera Dats Tabs

Bt Lurwgth Trpm:) = Fimed ¢ Wanable
Cwia Langth; - | |
[im i Deesfrmbinn o L.__ n
|evin Smap
Timmo it
Firwrl Crusastar: Ml W
Character [nierval e L
Click the Help button
Sratis Fiags to get the detailed
Ragerving s Lic information of this
Sumeer 5 | setup window.

First Tharackr Time-aut Pirsi Bi)
Charactes Inbisval Thne out Jnker B} o | e

Dvsrfiew

Erraed Daja Lengin 050 /

Example 1: Read ASCII message from a barcode reader.

With the following example program, when C1 is ON, the Receive instruction is activated and
Com Port 2 waits for an ASCII message from the barcode reader. When Com Port 2 receives
an ASCII message and it includes the termination character (CR = Carriage Return in this
example), C2 is turned on and the received ASCII message is copied to TXT1 address.

Feceive (Fort ) ABCI
[E 1 Type Variable EC2
—| I Iter Timeowut MHlaone O
A‘Fir-:-t Timeout Mohe|Success
Byte Swapp Mang
Terminate Code R
e stination i T
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»

Reader

Copied
System Data Register SD50

stores the number of received

TXT1 A SD50 3 characters for Port 2.
TXT2 B
TXT3 C

Example 2: Retrieve numerical data from the received ASCII message.
When numerical data is included in the received ASCII message, you may want to retrieve the
numerical data and copy into a data register. The Copy instruction can be used for this purpose.

In this example, received ASCII message is stored in TXT1 to TXT6. This ASCII message
includes a numerical data ‘1.23" as ASCII characters from TXT3 to TXT6. The Copy

instruction converts those ASCII characters into the equivalent numerical data and copies into

data register DF1.
EC10
_| I SIc M THT3 [0 T+TE T
Des [El DF1
TXT1
XT2 B Use Pack Mode
XT3 | 1 -| Converted & Copied
TXT4 > DF1 | 123
TXT5
TXT6
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P-4 [P-4: ASCII Send Programming

Instruction
The Send instruction allows the CLICK PLC to send ASCII messages to an external device. To

use this instruction, double click Send in the Instruction List window as shown below.
Instruction List

- B0 X Double click Send in the
: ‘ ﬁl MII h—@ H @ ﬁ Instruction List to use it in the

ladder program.

Fune Comments Coil Ares
W Instruction List = —_
Ihetruction b End
e Communica
Dt ac ;

Contact (MDY Feceive
Contact (HC) Send

Edee Contact

| i L

Select the Com Port that you are going to use and confirm the Protocol is ASCII.

Select the Com

Port to use.
Com Port: 'Forkz W
Protocol needs to i
Prokocal; A5l COM Part Setup .,
be ASCII. l orcSetup., |

If the Protocol is not ASCII, click the Com Port Setup button to open the Com Port Setup
Details window and change the Protocol to ASCII. If the Protocol selection is grayed out as
shown below, it means the Com Port is used by another Receive and/or Send instruction the
ladder program. You cannot change the Protocol setup until you delete those instructions.

-
Com Port Setup Details | Grayed out @
Fort: Port2 _.v Frotocol: /
Basic Configuration \iiring Details
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When you open the Send instruction in the ASCII mode, the window should look like this. For
the explanation of each setup parameter, please click the Help button on the bottom right.

Send

o Poetl Pork?
Frobecd: CHg=1)
S g Dinka Sstup

| CoMPatSemp. |

¥ SFarie Tact Masuags (AN 1258 dharsetar )

| Enbedded ascir Code

Pocible Mescage Lengthi=1

| Errdcied Memrory Addness.., | | Srmsdate. |

X|

L rDrnamic ek Massage [Mas | | B dharachers)

| Tesmination Code
AT HEY code]

b Swmp

St Ml
Fnng

ey

Example: Send ASCII message to a serial printer.
With the following example program, when status of C1 changes from OFF to ON, the Send
instruction sends ASCII message ABC’ and the termination character (CR = Carriage Return
in this example). C2 is turned on when sending the ASCII message is completed.

1

Click the Help button
to get detailed
information on this
setup window.

Type

B
H

—Byte Swap
Terminate

Send (Port:

Y

Coile

Send Message

IIAE CII

ASCI
Static
Mone

] =

ECz

=)

Uccess
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