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Preface

Thank you for purchasing the CTH300 C5X-10 products of COTRUST TECHNOLOGIES CO., LTD.!

Before using CTH300 C5X -10 products, please read this manual carefully so that you can grasp the product's
characteristics more clearly, apply it more safely, and make full use of the rich functions of this product.

Product Features

The CTH300 C5X-10 motion controller can be combined with a variety of expansion modules or units to form
a powerful programmable logic controller system. Compared with the previous CTH300-C series PLC, the
C5X-10 motion controller adds digital input, high-speed counter and other functions while inheriting the
advantages, which greatly improves the performance of COTRUST medium-sized PLC.

Suitable

This manual is designed for engineers, installers, maintenance personnel and electricians with common
sense of automation. Provide installation and debugging information about CTH300 C5X-10 motion
controllers.

Service support

COTRUST TECHNOLOGIES CO., LTD. has established an after-sales maintenance service center and
provides telephone hotline services. When customers encounter problems during the use of the product, they
can contact the service support at any time. Please go to
http://www.co-trust.com/Company/Contact/index.html to obtain the service support hotlines in various regions.
In addition, customers can also keep up to date with the latest product developments and download required
technical documents through the website of COTRUST TECHNOLOGIES CO., LTD. https://www.co-trust.com
or official WeChat.



Safety Precautions

Before starting to operate the product, please read the precautions in the user manual carefully to avoid
accidents.

The personnel responsible for the installation and operation of the product must undergo strict training, abide
by the safety regulations of the relevant industry, strictly abide by the relevant equipment precautions and
special safety instructions provided in this manual, and operate the equipment according to the correct
operation method.

In order to prevent harm to people and damage to property, the following items must be observed. Please
refer to the relevant symbol description for the possible harm and damage degree caused by the wrong use of
this product.

Warning
“Warning” indicates operation not as required may result in severe personal injuries or even
death.

“Caution” indicates operation not as required may result in personal injuries or device damage

Notice
“Notice” indicates necessary supplements or explanations

A
ZCS Caution
¥
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1.1

1.1.1

Product Description

The CTH300 C5X-10 motion controller can be combined with a variety of expansion modules or
units to form a powerful programmable logic controller system. Compared with the previous
CTH300-C PLC, the C5X-10 motion controller adds digital input, high-speed counter and other
functions while inheriting the advantages, which greatly improves the performance of COTRUST
medium-sized PLC.

CPU Introduction

The following is a schematic diagram of the appearance of CTH300 C5X-10:

CTH300 C5X-10 Motion Controller

o Dl indicator
GOTBRYST (2] Dl interface
(3] LED indicator light
o 2] L
(4] Network port communication indicator
(5] System operation switch
O | Powerterminal
(3] © (7] USB interface
(4] o| © EtherNET port
6 ® (0] EtherCAT port
0 (10] RS485/CAN port
® ® External battery interface

4 High calculation speed

The bit instruction execution speed of the CPU is 0.015us/step.

Floating t instruction execution speed is 1us/step

¢ High-speed transmission

The high-speed bus between CPU and expansion module adopts M-LVDS technology, and the
data transmission rate reaches 55Mbps. The CPU integrates 10 digital inputs and supports 6
high-speed counters.

¢ Powerful system expansion capability

Through INT-00, a maximum of 32 I/O modules (4 racks, 8 modules per rack) are allowed to be
expanded, and a maximum of 1032 I/O modules (128 ECTs, each ECT) are allowed to be
expanded through ECT-00. Expandable up to 8 modules).

¢ Supports multiple communication protocols
The CPU natively supports communication protocols such as EtherNET, EtherNET/IP, EtherCAT,
CANopen, and Modbus.

€ Programming Software



CODESYS V3.5 SP11 is used for programming, and the CPU has its own USB port host device
interface.

€ Perfect operation control function

Supports single-axis motion function, electronic cam and electronic gear function SoftMotion
commands and CNC functions that conform to the PLCopen standard.

¢ Support external battery

C5X-10 are equipped with an external battery port to support an external battery, extending the
retention time of the super capacitor to more than one year.

Note: The external battery needs to be purchased separately from COTRUST (order number:
CTH3-BAT-000S1). For the installation of the external battery, please refer to 3.4 Installation
Method

1.1.2 CTH300 Expansion Modules

C5X-10 motion controllers belong to the CTH300 of medium-sized PLC family, which support
CTH300 expansion modules, and their module types include: digital input and output, analog
input and output, temperature acquisition, high-speed counting, CAN communication module,
etc., Please refer to the table below for specific modules and models:

Table 1-1 CTH300 expansion modules

DI module DO module
CTH3 DIT-080S1 CTH3 DQT-080S1
CTH3 DIT-160S1 CTH3 DQT-160S1
CTH3 DIT-320S1 CTH3 DQT-320S1
CTH3 DQR-080S1
CTH3 DQR-160S1
Al module AO module Temperature module
CTH3 AIS-040S1 CTH3 AQS-040S1 CTH3 AIT-040S1
CTH3 AIV-080S1 CTH3 AQS-080S1 CTH3 AIT-080S1
CTH3 AIC-080S1 AI/AO module CTH3 AIR-040S1
CTH3 AMS-060S1 CTH3 AIR-08051

High-speed
counting module
CTH3 HSC-020S1

Pulse output
CTH3 HSP-040S1

Power module
CTH3 PWR-020S1
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Intermediate
expansion module
CTH3 INT-000S1

module

EtherCAT slave

CTH3 ECT-000S1

1.2 System Structure

EtherNET

C5X-10 system

CODESYS V3.5 SP11

01234567 01234567 | 01234567 01234567 01234567 01234567
01234567 01234567 | 01234567 01234567 01234567 01234567
01234567 01234567 | 01234567 01234567 01234567 01234567
] 01234567 | 01234567 | 01234567 | 01234567 01234567 01234567
fe] | fe] | fo] | Mol | fel | ®] |
0@ 02 09 0% 22 24
(%) @ (%) Q@ %) @
Q| @ @ @ @ (%)
(%) (%) @ @ @ @
Q| %] Q@ @ Q@ (%)
(%) (%) (%) @ @ @
Q| @ @ @ @ (%)
Q@ @ @ @ @ @
Q| @ @ @ @ (%)
Q (%) (%) @ Q@ @
Q| %] @ @ @ (%)
Q (%) (%) @ @ @
Q| @ @ @ @ (%)
Q (%) (%) @ @ @
(%] %) @ %] %] Q
Q@ (%] Q@ @ @ @
Q| @ @ @ @ (%)
®® ®® ®® ®® ®® ®®
® ® ® ® ® ®
DI DO Al AQ DI DO
EtherCAT > t
MODBUS E >
CANopen ( >

Servo, HMI, inverter
orother PLC

Servo, HMI, inverter
or other PLC

Servo EM277C

» C5X-10 supports RS485, EtherCAT, EtherNET, EtherNET/IP, CANopen and other
communication methods, and can realize CANopen communication through the CAN

communication port of the CPU body (as shown in the figure above).

» (C5X-10 can communicate with the host computer through the EtherNET communication

port (using a standard network cable) or the RS485 communication port.

» The application system consists of a central rack and three expansion racks at most, and a

maximum of 32 expansion units can be installed.




» C5X-10 support multiple communication methods such as RS485, EtherCAT, EtherNET,
EtherNET/IP, CANopen, etc.

1.3 Electrical Specifications and Environmental Conditions

Electromagnetic compatibility (EMC) refers to the ability of electrical equipment to function
properly in its electromagnetic environment without interfering with the environment. Table 1-2
and Table 1-3 describe the electrical specification environmental condition standards that the
C5X-10 should comply with. Programmable logic controller standard: IEC61131-2, GB159609.

Table 1-2 Electrical specifications

Electromagnetic compatibility-immunity

Contact discharge: +4kV

Electrostatic discharge IEC61000-4-2 o
Air discharge: +8kV

power cable: 2kV, 5kHz

Signal cable: 2kV, 5kHz(I/O coupling clamp)
1kV, 5kHz (Communication

Coupling Clip)

Electrical fast transient burst IEC61000-4-4

SurgelEC61000-4-5 power cable: 2kV(asymmetric),1kV(symmetry)

Radio frequency electromagnetic field

~ 0,
radiation IEC61000-4-3 80MHz~1GHz, 10V/m, 80%AM(1kHz)

RF field induced conducted interference

0.15MHz~80MHz, 10V/m, 80%AM(1kHz)
IEC61000-4-6

Short-term interruption and voltage change of

. Short interruption: 10ms
DC power input port IEC61000-4-29

Voltage change: 80%~120%,100ms

Environmental test

High temperature operation IEC60068-2 140°F 16 hours

Low temperature operation IEC60068-2 14°F 16 hours

High temperature start IEC60068-2 140°F 2 hours

Low temperature start IEC60068-2 14°F 2 hours

High and low temperature cycle operation -14°F~140°F Residence time 3 hours,
IEC60068-2 Temperature rise rate 33.8°F /min, 2 cycles
High temperature storage IEC60068-2 158°F 72 hours

Low temperature storage IEC60068-2 -40°F 72 hours

-40°F~158°F Residence time 3 hours,
temperature change time <1min, 5 cycles

Thermal shock IEC60068-2

High temperature and humidity IEC60068-2 104°F 48 hours

Alternating damp heat IEC60068-2 77°F ~131°F 95% 2 cycles

5~150Hz, 0.05G2/Hz
Sinusoidal vibration (bare metal) IEC60068-2 | 150Hz~500Hz -3dB/oct,1 hour/axis, X, Y, Z
total 3 axes

Impact (bare metal) IEC60068-2 15G,11ms pulse, 3 times/direction

H2S: 0.1ppm, NO2: 0.2ppm, CL2:
0.02ppm,temperature: 86°F, humidity: 75%,
Cycle: 4 days

Flowing mixed gas corrosion test
IEC60068-2-60
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High voltage insulation test

Between 24V/5V nominal circuit 500 VAC

. 1500 VAC
110V/220V circuit to ground 1500 VAC
110V/220V circuit to 110V/220V circuit 1500 VAC
110V/220V circuit connected to 24V/5V circuit

Table 1-3 Environmental conditions for the C5X-10 motion controller

Environmental conditions - transportation and storage

Temperature -40~158°F
. 1080 hPa~660 hPa (The corresponding height is
Atmospheric pressure
-1000m~+3500m)
Relative humidity 10%~95%, non-condensing
Fall 1m, 110 times, transport package
Environmental conditions-work
Horizontal installation
. 0~140°F
position
Temperature —— -
Vertical installation
o 0~104°F
position

1080 hPa~795 hPa (The corresponding height is

Atmospheric pressure
-1000m~+2000m)

Relative humidity 10%~95%, non-condensing

Low salt mist, humidity, dust mist and other
environmentsS0O2<0.5ppm

Relative humidity <60%, non-condensing
H2S<0.1ppm, Relative humidity <60%,
non-condensing

Harsh environment
Concentration of pollutants

1.4 Functional application

C5X-10 motion controller has two control functions: motion control function and logic control
function.

141 Motion control function

Table 1-4 Motion Control Functions

PLCopen-based single-axis control/master-slave control

Sinal . Homing, relative/absolute positioning, position/velocity/acceleration
ingle axis
9 trajectory planning, continuous motion, JOG

Master-slave axis | Electronic gear, electronic cam, phase shift
CNC function (only C57-10 supports)

Standard CNC
functions

3-5 axis linkage, GCODE import, coordinate transformation, etc.

Scara (Choose
Gantry(Gantry ) ,
Parallel(parallel robot) | compliance to equip the
workbench)

robotic arm)




14.2 Logic control function

3 Program Organization Units
O Program

O Function Block

O Function

6 programming languages

O L

ST

SFC

FBD

g a a a

LD
CFC
Standardized PLC functions

Type conversion, numeric function, arithmetic function, shift function, Boolean operation function,
selection function, comparison function, string function, timer, counter, edge detection, bistable
element

15
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2.1

2.2

Based on an example, this paper introduces how to create a simple project including a PLC
program, download the program to the target device (C56-10 motion controller), run and monitor
the program.

The sample program is written in LD language and includes a program: PLC_PRG. PLC_PRG
contains two timers, of which timer 1 starts timing when the program starts, and is set after 5
seconds. Timer 2 starts timing after timer 1 is set, and timer 2 starts to reset after 5S. Then Timer
1 and Timer 2 are set and reset repeatedly in a 5-second interval.

Connecting the Main Control Module

Connect the programming equipment with PLC through communication cable (such as standard
network cable), and then supply power to PLC.

O Supply power to PLC
POWER terminal of PLC:

ey
9
s |

L]
E

Warning
Before installing or removing C5X-10 motion controllers, corresponding safety protection
specifications must be observed and their power supply must be disconnected.

0 Connecting cable

Take C56-10 as an example, connect the Ethernet communication port between the
programming device and C56-10 with a standard network cable, or connect the RS485
communication port between the programming device and C56-10 with a programming cable.

Remark> Please refer to Section 5.3.3 Make standard network cables Cables to make standard

network cables.

Start the CODESYS software

Start the CODESYS software and perform the following steps:
1. Install the COTRUST device description file (Co-Trust_C56_102S2_V0.9.devdesc.xml)

Firstt you need to install the COTRUST device description configuration file
(Co-Trust_C56_102S2_V0.9.devdesc.xml). After the installation is successful, you can use the
COTRUST device in the program system. The specific operations are as follows:

17



O Select the menu item "Tools" — "Device Repository" to open the following dialog box, which
lists the device descriptions in the system, click "Install" in the dialog box.

P Untitled. prcuier_-r"" - CODESYS

Fle Edt View Project Buld Onine Debug [Tools ] Window Help
ﬁ o = R £ Package Manager...

Device Repository...

@ Visualization Styles Repository. ..
|
|

Device (CTH3 C56-10252_V0.9) License Repository...
l] PLC Logic License Manager...
—_a Application Seripting »

i) Library Manager

@ Customize. ..
3 PLC_PRG
i =T (PRE) Options...
Task Configuration
Import and Export Options...
=8 MairTask = Ao

& pLC_PRG
'} SoftMotion General Axis Pool
"\ Co-Trust LocalBus
= ‘a. CPU Local 10
----- K <Empty> (<Empty=)

D POUs |32 Devicas |
El Messages - Total 0 error(s), 0 warning{s), 0 message{s)]
Lastbuid: € 0 &0 Current user: (nobody)

Location: |5ystem
{C:\ProgramData\CODESY S Managed Libraries)

Installed libraries:

Company: | {All companies) b | Uninstall

| Details. .

[w] Group by category

|
| Dependencies. .. |

o e

O First select the file format, the format is "device description file (*.devdesc.xml)" and then
select the desired Co-Trust_C56_102S2_V0.9.devdesc.xml, click the "Open" to confirm the
option, the new device will be added to the "Device" Libraries" in the device directory. The
profiles provided by COTRUST can be selected by setting the corresponding filters.



v

@ OneDrive

O s
o Do kor]
g

T

CTH3-C Library word COREIS Co-Trust C56_1 Co-Trust C57_1

= BR | | and device fles 0252 V09.devd 0252 V0.9.devd
s escxml escxml

- i =R
H Ex [~ Fewr
m =g a 419
e 5 () . _
- S (D) MRS
- i (ED)
= ganmb65 (\sz—
v 2 1
SEHE(N: |Co-Trust C56_10252_V0.9.devdescaxml | v| lasEaTie devdescam) V]
| mFo) | [ mw |

B F

After the above operations are completed, you can refer to the following steps to check whether
the files are installed correcily:
Select "Tools" — "Device repository”, as shown below:

Debug || Tools | Window  Help s i
,:;"-'-_ *® | b & Package Manager. .. - "‘%;”L-Eé Fz 0= 4= ;%._.
Library Repository. ..
Wisualization Styles Repository...

Device (CTH3 C56-10252_y0.9) License Repository...

Bl pLC Logic
|“H"""’. tion I Scripting »
m Library Manager

License Manager...

Customize...
- PLC_PRG (PRG) i
5 Task Configuration
@ P Import and Export Options...
i -

"3 SoftMation General Axis Paal
" Co-Trust LocalBus

=-"& CPULocal 10

K <Empty> (<Empty>)

D POUSs |fx Devices

El Messages - Total 0 error{s), 0 warning{s), 0 message{s)l
Lastbuild: € 0 & 0 Precompile: Current user: {(nobody) e
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Location: | System Repository

v| | Edit Locations...

{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

|String for a fulltext search

| Vendor: |<AII vendors

) [

MName
+ﬁ Fieldbusses
+ HMI devices
—-_E PLCs
= @; SoftMotion PLCs
- [ copesys softMotion RTE 3
il copesys softMotion RTE v3
~[{ copesys softmotion RTE v3 x64
[ coesvs softmotion RTE v3 x64
[ copesys seftMotion Win V3
(@ conesys softMotion Win v3
[ conesys softMotion Win V3 x64
- [0 copEsYS SoftMotion Win V3 x64
| [ cTH3 cs6-10252 vo.9 |

I S S T PP

<] m [

Vendor

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

35 - Smart Software Solutions GmbH |

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35S - Smart Software Solutions GmbH

Shenzen Co-Trust

Close

If you continue to install the device files, please uncheck "Enable Auto Connect Dialog" in "Tools"

— "Options".

LR

1) If you need other COTRUST devices (CANopen or EtherCAT slave devices), you need to
install the following device description files:

+  CANopen slave device configuration file (*.eds): Co-Trust E10.eds, Co-Trust

EM277C.eds, A4S-CAN V003.eds;

+  EtherCAT slave device configuration file (*.xml): COTRUST_A4N_ V1.3.xml;

2) Please download the

http://www.co-trust.com.

required device configuration file from our

website:

2. Create a new project

(1) (1) Select the menu item "File" — "New Project”, then select "Standard project" (standard

project) and set the file name and storage directory).



http://www.co-trust.com

Templates:

- A

Empty project  HMI project Standard Standard
project project w...

Standard
project w...

A project containing one device, one application, and an empty implementation for PLC_PRG

Mame: Untitled2

Location: §C:Wsers\ganmaas' Desktop

(2) (2) Then select the desired file device (CTH3 C56) and programming language, and click
"OK" to complete the creation of the project.

You are about to create a new standard project. This wizard will create the following
objects within this project:

- One programmable device as specified below

- A program PLC_PRG in the language specified belaw

- A oyclic task which calls PLC_PRG

- & reference to the newest version of the Standard library currently installed.

Device: CTH3 C56-10252_V0.9 (Shenzen Co-Trust)

PLC_PRG in: §Ladder Logic Diagram (LD}

3. Add library

Users can add instruction library in CODESYS according to their specific needs. The specific
operations are as follows:

¢ Open the Library Manager in the project tree and select Add Library.
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File Edit View Project

BEE &l

Libraries

Build  Online

| 2 |G | - 0

Window Help

i | €f

Debug  Tools

D e !ES i

- 0 X

,m Library Manager X i

=5 unotied?
=[] Device (CTH3 C56-10252_vD.5)

= &l PLC Logic
-‘o Application

[ PLC_PRG (PRG)

- - Task Configuration

—$ MainTask
- pLC_PRG
* A SoftMotion General Axis Pool
"3 Co-Trust LocalBus
=% CPULoaal 10
l: <Empty > (<Empty =)

-

| Details

=,

#5 Add library I . Delete library |5 Properties

Mame 2

[ 3SLicense = 35License, 3.5.11.50 (35 - Smart Software Solutions GmbH)
BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart 5
Io5tandard = IoStandard, 3.5.10.0 {System)

SM3_Basic = SM3_Basic, 4.3.2.0 {35 - Smart Software Solutions GmbH)
SM3_CMC =5M3_CNC, 4.3.2.0 (35 - Smart Software Solutions GmbH)

5M3_Robotics = SM3_Rebotics, 4.3.2.0 (35 - Smart Software Solutions Grj ~
[ | >

Baddb ek

POUs |¥ DevicesJ

IE Messages - Total 0 error(s), 0 warning(s), 0 messag&[s)]

Lastbuild: € 0 % 0

+ In the displayed interface, select the library you want to add and click "OK" to add the

Precompile: o Current user: {nobody)

required library to the library manager.

Add Library

String for a fulltext search...

Company

=14\ C AMbus

35 - Smart Software Selutions GmbH

File Access
Memory
Metwaork
Serial Communication
Storage
“-+(@ Time and Date

== (Miscellaneous)

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

If CODESYS is installed and prompted that there is no library that comes with CODESYS.

Make sure that the computer is connected to the external network, and click "DownLoad missing
library". After the download is successful, there will be a download completion prompt behind the
corresponding library.



2.3

Set up communication

Please refer to the following steps to set up the communication between C56-10 and the host
computer:

1. Set the IP of the programming device to the same network segment as the C56-10

Before setting the communication, it is necessary to set the IP of the programming device PG/PC
to the same network segment as the C56-10 (IP: 192.168.0.x). Setting method: open the local
connection properties of the PC, double-click the TCP/IP protocol, Change "Obtain an IP address
automatically" to "Use the following IP address", and then fill in "192.168.0.X" in the IP address.

2. Execute "Communication Settings" in the CODESYS device view

Double-click "Device (CTH3 C56-10-10S2_V0.9 )" in the device view to open the device dialog
box, then click the "Gateway" button in the "Communication Settings" tab, then click "Add
Gateway", in the pop-up "Gateway" "In the dialog box, enter "Name", "Driver" and select
"TCP/IP", "IP Address" and select "localhost", and finally click "OK" to close the dialog box,
C56-10 is added to the communication dialog box.

File Edit View Project Buld Onlne Debug Tools Window Help A\ d
e R e .
2 H S |00 45 6 [t - O i | & x| =
 Devices. - 1 X [ pevice x =]
g vI I s NtwkIGbe ID |
i i Can Network.. . ateway - evice -
= [ Devics (Chiz 561052 0.9 Communication Settings J
7 Bl pLcLogic Applications 2 3
=} Application
M) Library Manager Backup and Restore
B pLc_PRG (PRE) 5
=8 Task Configuratin || | 71 = % ® . ®
=8 MainTask oy Gateway
B pLC_PRG Gateway-1 v|  [pz-20z0086520 v]
'3 SoftMotion General Axis Poo| | PLC Settings IP-Address: Press ENTER to set active path...
'3 CoTrust Localsus iiid
PLC Shell
=% CPULocal 10 = Part
1217
£ <Empty> (<Empty>) Users and Groups
Task Deployment
Status
Information
< mn | >

) POUs |52 Devices |

[E Messages - Total 0 error(s), 0 warning(s), 0 message(s)

Lastbuid: € 0 50 Precompie: o Current user: {nobody) @ |
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Mame: |Gateway-3 |

Driver: |Tcpﬂp ¥ |

IP-Address localhost
Port 1217

The setting 'IP-Address’ can be used to specfy an IP Address for the
gateway. This is useful if you want to connect to a remote gateway running
on another PC or device,

By default, this setting is ‘localhost' to directly connect to the gateway on
your PC.

oK | | Cancel

Select the successfully added C56-10, and then click "Scan Network" to search for available
devices on the local network. If the search is successful, select the searched device and click
"Set Active Path", this operation will activate the communication channel setting, that is, all
communication-related operations will be associated with this channel.

<Remarks> When the system starts, CODESYS related service programs (such as v, Iﬁi,
etc.) will appear in the system tray. If there are no special requirements, there is no need to
operate the service programs in the tray.

2.4 Programming

This program realizes the function: Timer 1 and Timer 2 cycle setting and reset operations
in 5S intervals.

In the device window, the default POU is "PLC_PRG". Double-click "PLC_PRG" to open the LD
language editor. The LD language editor includes a declaration part and an implementation part.



File Edit View Project FBDAD/L Buld Online Debug Tools Window Help Y

WA AR . e
Sl &S F R =NE R o =
' Devices ~ & x| [ pevice 'R PLCPRG x| = || Toolgox - 1
=15 Lnsted2 - 1 PROGRAM PLC_PRG g
= () Device (CTH3 C56-10252_v0.9) 5 VAR o [{F Network
=80 pLC Logic = F Box
=} Application declaration $F Boxwith ENJENO
m Library Manager =uik Assignment
| [10% | @ > 2ump
= -[2lf Task Configuration ||~ H [ B = 1 kT Return
=g MainTask | i Input
8] pLC_PRG | - Branch
' SoftMotion General Axis Pool T Execute
"% Co-Trust LocalBus + Boolean Operators
=-"a CPULlocal 10 + Math operators
14 <Empty = (<Empty=) p rog ram + Other Operators
+ Function blocks
+ Ladder elements
Fa| m T > — 3 ]
_ - K- 0% B
™) POUs |52 Devices | <17 = g 1< n ¥

[|§| Messages - Total 0 error(s), 0 warning(s), 0 message{s}l

Lastbuild: € 0 ® 0 Precompile: Current user: (nobody) @

The declaration part includes: the line number, POU type and name (eg "PROGRAM PLC_PRG")
displayed in the left border, and variable declarations between the keywords "VAR" and
"END_VAR".

The implementation section shows a contact and an output coil.

1. Declare variables in PLC_PRG

In the Declarations section of the editor, move the cursor to VAR, hit Enter, insert a new blank
line, and declare the variables you need to use. Or in the implementation part of the program,
use the automatic declaration function: enter the command in the implementation part of the
program, click Enter, if there are undeclared variables in the new line, the system will open the
automatic declaration dialog box, where you can make declaration settings. The declaration part
of this example is as follows:

_hR PLC_PRG x| -
1 PROGRAM PLC_FRG a:
VIR
Timerl: TON: D
TRIG1l: BOOL:
VAR1: TIME:
Timers: TON:
VARZ: TIME:
EHD VAR

0 -1 M in = WM

Eo

2. Enter commands in the implementation part of PLC_PRG

Expand "Ladder Diagram Elements" in the toolbox on the right side of the LD language editor,
drag "Timer TON" to the implementation part of the language editor, and then drag a reset coil to
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the back of the TON instruction output point Q. Using the same operation, create a TON
instruction in network 2.

1 Timerl
TRIGL TOH TRIGL
0411 I 0 {f=])
t#hs —PT ET— VARl
Z Timerz
TRIGL TOR TRIGL
01 IN Q =]
t#hs —PT ET — VARZ

2.5 Compile and run the program

1. Save the current project and compile it

After the program is written, save the project, and then select "Compile" to check the syntax of
the current object. When the syntax check is completed, any error messages and warnings will
be displayed in the message window of the "Compile" class. If there are no errors, the
compilation is successful.

2. Login, download and start the program

Select "Online" — "Login" to establish a connection between the application and the C56-10,
and enter the online state.

% Untitled2.project® - CODESYS

File Edit View Project FBDAD/IL Buid | Online _erug_ Tools Window Help
i ~u b is i
BEEI&Gw o~ b bex|Ske ] i

Logout Ctrl+F8
-De 7 2 x T T Create boot application
vices - >
=15 thetled? = | Download
= [{ Device (CTH3 C56-10252_v0.9) Online Change
=2 pLE Logic Source download to connected device
- ﬁ Application Multiple Download.. .
m Library Manager -
B pLc_PRG (PRG) ,
Reset cold
= @ Task Configuration
Reset origin
= @ MainTask | 3 -
@ PLC PRG Simulati_on
% SoftMotion General Axis Pool Security 3
% Co-Trust LocalBus Operating Mode 3

If communication has already been set up, a warning will appear, Click "Yes" to start the
compilation and download of the application.

Finally, "Debug" — "Start" to make the application program in C56-10 start to run, and then you
can monitor and debug the current project.



File Edit Wew Project FBOAD/IL Buld Online | Debug | Tools Window Help
HEEIE 0~ b RE X E s
E | i . it ; Stop Shift+F3
| = 4= - AT nal ¢
=== Single Cyde Cirl+F5
Devices > o x| fH pCP ge s -
Sl thitied? - I I Mew Breakpoint...
=[] Device (CTH3 C56-10252_V0.9) [ ; E Edit Breakpoint. ..
=B pLE Logic i Toaggle Breakpoint Fa
= ﬂ Application : Dizable Breakpoint
i) Library Manager Enable Breakpoint
: lF] pLC_PRG (PRE) e B
= @ Task Configuration
Step Into Fa8
= @ MairTask o2
- L} Sham Tt ChiftaFE4n

2.6 Monitor and debugg

There are three ways to monitor variables in your application:
» Watch window with defined watch list

» Write and force variables

* Online view of special POUs

1. Open the window of the program

Double-click "PLC_PRG", the following online view will appear: the upper part corresponds to the
program main body of PLC_PRG to realize the partial view, and the actual value is displayed by
the internal monitoring window behind each variable.

¥ pLC_PRG x| -
Device Application.PLC_PRG
e ek 8 WESE | Address e | =
+ @ Timerl TOM 8|
@ TRIGL BOOL
@ waRrl TIME T#0ms
+ @ TimerZ TOM
@ waRz TIME T#3520ms
&= v i===]
1 Timerl
TRIG1 TOH TRIGL
Il
— In 0 Il
t#5s —|IT " ET —VARL
z Timerz
TRIG1 TOH TRIGL
[ | In 0 B
t#5s —PT ¥ ET - VARZ
& | ks

2. Write and force variables
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By writing or mandatory, a "preparation value" is assigned to a variable TRIG1. Starting in the
next cycle, the variable is the value. In the "preparation value" input, the integer value is required,
enter or click the outside of the area, and then execute the command "writing value" or "forced
value" to force the value to PLC.

3. Use the monitor window

Select "View" — "Monitor" — "Monitor 1" to open the monitoring window. Then, the mouse
click the first line of the expression, open the editing box, and enter the complete path of the
variable TRIG1 to be monitored: "Device.Application.PLC_PRG.TRIG1", and then the variables
can be written and force value.
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3.1

Installation Precautions

You can use the mounting holes to fix the C5X-10 motion controller on the back panel of the
control cabinet, or use the DIN clip of the device to fix the module on a standard (DIN) rail.

Installation precautions of C5X-10 motion controller:

Q Insulate PLC from heating device, high voltage and electronic noise

When installing equipment components, separate the equipment generating high voltage and
high electronic noise from the low-voltage electronic equipment of the C5X-10 motion controller.

When installing the C5X-10 motion controller on the back panel of the control cabinet, you should
consider arranging the electronic components in the lower temperature area of the control
cabinet, because the long-term operation of the electronic components in a high temperature
environment will shorten the Time to failure.

U Leave proper space for heat dissipation and wiring

The controller adopts natural convection heat dissipation, and there must be at least 60mm
space above and below the module to facilitate normal heat dissipation.

Notice
The maximum temperature allowed in the vertical installation is 10°C lower than that in the
horizontal installation, and the CPU should be installed under all expansion modules.

When installing the controller, sufficient space is required for wiring and connecting
communication cables.

Figure 3-1 shows the CPU installed on multiple racks, which shows the distance between each
rack and adjacent components, cable troughs, and cabinets. When wiring the module through
the cable trough, the minimum distance between the bottom of the shield connection element
and the cable trough is 60mm.



PWR|CPU|SM|SM SM

A

60mm

v Cable trough |,
FEEEFEF RN N RS EES

195mm+X
X
60mm
o O
PWR|CPU|SM|SM SM —
o = !
> «—>
120mm 20mm

_________________________________________________________________________________

Figure 3-1 Installation diagram

U Power budget

After confirming the CPU, power supply module, relay module and expansion module of each
rack, it is also necessary to confirm whether the current consumption and power consumption of
the system Bus meet the following conditions:

Condition 1: Confirmation of Bus current consumption

The internal bus voltage is 5VDC, and the current is provided by CPU. The sum of bus current
consumption of expansion module on each rack shall not exceed the maximum bus current
allowed by CPU or relay module.

Condition 2: Power consumption confirmation

When using power modules, the sum of the power consumption of other modules in each rack
cannot exceed the maximum power consumption allowed by the power module.

When using an external power supply, select the appropriate power model according to the sum
of the connected power.

<Remarks> For the budget of the Bus power current of the controller, please refer to A Power
budget.

O Device power off

When installing and disassembling the controller and related equipment, appropriate safety
measures must be taken in advance and the power supply of the controller must be cut off.

Warning

Installing or disassembling the C5X-10 motion controller and related equipment under power-on
conditions may cause electric shock or equipment malfunction, further causing serious personal
injury or even death and equipment damage!
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When replacing or installing the C5X-10 motion controller, be sure to use the correct or
equivalent module. When replacing the C5X-10 motion controller, in addition to using the same
module, make sure that the installation direction and position are correct

Notice
e If you install an incorrect module, the program of the C5X-10 motion controller may produce

A incorrect functions.

e Failure to use the same module to replace the C5X-10 motion controller in the same direction
and sequence may cause serious personal injury and equipment damage.

3.3 Use of the Rack

O Central rack (Rack0) and expansion rack (Rack1\Rack2\Rack3)

The C5X-10 application system consists of a central unit and one or more expansion modules.
The rack containing the CPU is the central unit. Equipped with modules and connected to the
central rack to form the expansion rack of the system.

O Use of expansion racks
If all slots of the central rack are used, you can use an expansion rack.

When using expansion racks, in addition to additional racks and relay modules (INT), more
power supply modules may be required. When using a intermediate extension module, it must be
compatible with the extension station.

O Module layout on the rack

The rack is an assembly rail. This guide rail can be used to install the module to which the
C5X-10 application system belongs.

@® Module layout on a rack

If you want to install the module on a rack, please note:

¢+ The number of modules installed on the right of the CPU does not exceed eight (SM, FM,
CP).

¢ The cumulative power consumption of the modules on the rack on the C5X-10 backplane
bus must not exceed 1.6A.

The following figure shows the layout of eight signal modules in the C5X-10 system.

ol

o
- |PWR| CPU |SM1|SM2|SM3|SM4|SM5(SM6|SM7|SM8| |

o

I

Figure 3-3 C5X-10 application system layout
® Complete assembly of four racks

If you plan to perform assembly on multiple racks, you need to use a intermediate expansion
module (INT), and the different racks are connected through the network port of the relay



3.2

module.

If you want to arrange modules on multiple racks, please pay attention to the following:

*

*

*

*

INT module always uses slot 3 (slot 1: PWR. slot 2: CPU, slot 3: INT)
It is always on the left before inserting the first signal module.
A maximum of 8 modules (SM, FM, CP) can be installed on each rack.

The number of modules (SM, FM, CP) is limited by the allowable current consumption on the
C5X-10 bus. The cumulative power consumption of each rack must not exceed 1600 mA.

The following figure shows the arrangement of each module in the C5X-10 system on 4 racks.

o g

PWR| CPU |INT|SM1SM2[SM3|SM4|SM5|SM6|SM7|SM8| | RackO Central rack

0
0

[°]
o]

PWR | INT|sM1sM2|sMm3|sm4|sm5|sme|sm7|sme[—] Rack1 Expansion rack

[°
0

o

PWR| INT|SM1 SM2|SM3|sM4|sM5|sMme|sM7|sme[ | Rack2 Expansion rack

[° I°]
0

°]
o]

I~ |[PWR|INT|SM1SM2|SM3|SM4|SM5[SM6|SM7|SM8[ | Rack3 Expansionrack

[®

Figure 3-4 C5X-10 application system module layout with 4 racks

Tips
When a multi-rack system uses Intermediate expansion module, only the Intermediate

expansion module in the first rack need to be connected to the CPU through the bus, and

other Intermediate expansion module need to be connected through network ports. When

connecting Intermediate expansion module through network ports, pay attention to the

IN/OUT port sequence. That is, the OUT port on the previous Intermediate expansion

module is connected to the IN port on the next Intermediate expansion module.

Installation Dimension

C5X-10 motion controllers have mounting holes, which can be easily installed on the back panel.

The installation dimensions are shown in figure 3-2.
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Figure 3-2 C5X-10 motion controller installation dimensions

3.4 Installation Method

Installation mode

C5X-10 motion controller can be installed on the back plate of control cabinet or standard DIN rail.
It can be installed horizontally or vertically.

1 21

PWR

CPU

SM

SM
SM
SM

SM
SM

SM
SM | |PWR|CPU|SM|SM |SM|SM|[SM|SM [SM [SM| |

o

"]
o]

I

o] ol
Vertical installation Horizontal installation

Figure 3-5 CPU and module installation method

Installation and removal operations



Please install or remove the C5X -10 motion controller as follows.
+ Install the panel

1) Position and punch holes according to size requirements.

2) Fix the module on the backplane with appropriate screws.

3) If an expansion module is used, connect the flat cable of the expansion module to the
expansion port under the front cover.

+ DIN rail mounting

1) Fix the guide rail on the back plate.

2) Open the din clip at the bottom of the module and clamp the back of the module on the DIN
rail.

3) If an expansion module is used, connect the flat cable of the expansion module to the
expansion port under the front cover.

4) Rotate the module close to the DIN rail and close the din clip.
5) Carefully check whether the din clip and DIN rail on the module are tightly fixed.

6) To avoid damage to the module, do not directly press the front of the module, but press the
part of the mounting hole.

Be careful

When C5X-10 motion controller is used in the service environment with large vibration or
vertical installation, DIN rail stop shall be used.If the system is in a high vibration environment, a
higher vibration protection.

+ Remove the CPU or expansion module
1)Remove the power supply of C5X -10 motion controller.
2)Remove all wires and cables from the module.

3)If other expansion modules are connected to the module, open the front cover and unplug the
expansion flat cable of the adjacent module.

4)Remove the mounting screw or open the din clip.
5)Remove the module, removing and installing the terminal strip.
+ Installation of terminal strip

1)Ensure that the pin on the module is aligned with the small hole at the edge of the terminal
block.

2)Press the terminal block down into the module to ensure that the terminal block is aligned and
locked.

+ Removal of terminal strip

Hold the terminal block and pull it up.
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+ Installation of battery card

Align the three snaps of the battery card with the three small holes at the bottom of the C5X -10
module, ensure that the three snaps of the battery card are aligned with the position, and then
press the battery card down into the module.Finally, press the white terminal on the battery card
into the external battery port of C5X -10.

Battery card buckle

Step 1: Align the three buckles ofthe batterycard
with the three small holes at the bottom ofthe
C5X-10module, and press the battery card down
into the module.

Step 2: Press the white terminal thatcomes with

the batterv card into the external batteryport of
the C5X-10,

Wiring

Wiring precautions:
Be careful
¢ When installing or wiring, ensure that all external power supplies are turned off.Failure to
turn off all power may cause electric shock to the user or damage to the product.
 After installation or wiring, when starting the power supply or operating the PLC, confirm
whether the wiring terminal block is correctly inserted into the corresponding terminal base of
the PLC. Otherwise, it may cause electric shock or work error.
¢ When wiring the PLC, check the rated voltage and terminal configuration defined in the
product specification to ensure correct and safe wiring.Connecting a power supply that does
not match the rated value or incorrect product safety wiring may cause dangerous conditions
such as fire or damage.
* For external wiring configuration, special tools shall be used for flanging, pressure welding
and correct welding.Poor wiring configuration may cause short circuit, fire, or incorrect
operation.
It must be ensured that there are no foreign matters such as scrap iron or wiring residues in
each module.These foreign objects may cause fire, damage, or incorrect operation.

Wiring Instructions:

1) Terminal blocks with crimped insulating sleeves cannot be used for the terminal block. It is
recommended to use a sleeve with a label or insulating material to cover the crimp terminal lugs.

2) Please use 24-22AWG single-core wire or multi-core wire for wiring connecting to the terminal
block, and use pin-type terminals with a diameter of less than 1mm for wiring, so as to improve
the stability and reliability of wiring. Specifications are shown below:



3.5

3.6

| —»|
<imm  10-12mm 24-22AWG

. =E=

Grounding and Wiring

U C5X-10 motion controller grounding and wiring Guide

Reasonable grounding and wiring are very important for all electrical equipment. It can ensure
that your system has the best operating characteristics and provide better electronic noise
protection for your system.

The wiring of C5X-10 motion controller and its related equipment shall comply with all effective
electrical coding rules.All equipment installed and operated shall comply with all valid national or
regional standards.Keep in touch with authoritative representatives of the region to determine
standards that meet special needs.

Safety factors must be considered when designing the grounding and wiring of C5X-10 system,
otherwise it may cause misoperation of equipment.Therefore, you should implement all safety
regulations to avoid personal injury and equipment damage.

Warning

1. Attempting to conduct grounding or wiring under live conditions may cause death or serious
personal injury and equipment damage.

2. The control equipment may cause the misoperation of the equipment it controls, resulting in
death or serious personal injury and equipment damage.Therefore, C5X-10 system must have
emergency stop function, electromechanical interlock or other redundant safety facilities
independent of C5X-10 motion controller.

Suppression Circuit

When inductive load is used, suppression circuit shall be added to limit the rise of voltage when
the output is turned off. The suppression circuit can protect the output from premature damage
due to high inductive reactance switching current. In addition, the suppression circuit can also
also limit the electronic noise generated by inductive load switching.

Notice

The effectiveness of the suppression circuit depends on the application, and you should adjust
its parameters to suit your special application.Ensure that all device parameters are consistent
with the actual application.

O Transistor output and relay output for controlling DC load

The transistor output has internal protection and can be adapted to a variety of
applications.Since the relay type output can be connected to both DC load and AC load, there is
no internal protection.
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Figure 3-6 shows an example of a DC load suppression circuit. In most applications, an
additional diode A is sufficient, but if your application requires faster shutdown speed, it is
recommended that you add zener diode B.Ensure that the zener diode can meet the current

requirements of the output circuit.
A B (optional)

A: IN4001 diode or similar device.

B: 8.2V Zener diode for transistor output
mm_ 36V Zener diode for relay output.

DC inductive load

output ——

Figure 3-6 suppression circuit of DC load

O AC output and relay output controlling AC load

The AC output has internal protection for most applications because the relay can be used for DC
or AC loads, so it does not provide internal protection.

Figure 3-7 shows an example of an AC load suppression circuit. In most applications, an
additional metal oxide variable resistor (MOV) can limit the peak voltage to protect the internal
circuit of the H56-10 / H52-10 motion controller.Ensure that the operating voltage of MOV is at
least 20% higher than the normal line voltage.

0.1uF 100~2000

| | M\,

Metal oxide rheostat

— ]

LYY Y YN @

AC inductive load

output

Figure 3-7 suppression circuit of AC load
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4.1 Technical specifications

The PWR-02 power supply module can provide 24V DC for CTH300 PLC and expansion
modules (except digital modules). Please select a power supply module for each rack, and select
other power supplies for digital input and output and sensors.

Table 4-1 Basic properties of PWR-02

Name Descreption Order no.

PWR-02 Input: 85~264V AC output:24V DC/2A CTH3 PWR-020S1

Table 4-2 Specification of PWR-02

Physical characteristics

dimensions(WxHxD) | 34x115%101.6 mm

LED indicator

24VPOWER(green) | ON: with 24V DC output, OFF: without 24V DC output
Switching

24V DC power control ) )
ON: with 24V DC output, OFF: without 24V DC output

switch

Input voltage

Voltage range 85~264VAC, wide voltage input
Rated frequency 50Hz/60Hz

Frequency Range 47Hz~63Hz

Efficient 75%

Alternating current 0.9A/110V, 0.5A/220V

Inrush current (25°C max) | <20A/110V, <35A/220V
Leakage current <5mA/220VAC

Output voltage

DC voltage / rated current | 24VDC/2A

Rated power 48W

Ripple and noise

(mF::(imum) 150mVp-p

Voltage output range 5%

Start / rise / hold time <2.5s/<50ms/=20ms

:j’tf:'t‘;” (powerinputand |\ - tion between 110V / 220V AC and 24V DC

Protection function

105%~130% of the rated output power, cut off the output, and

Overload protection automatically recover after troubleshooting.

115%~135%Ue. Protection mode: hiccup mode, automatic

I i .
Overvoltage protection recovery after troubleshooting.

Surge protection The power supply terminal provides surge absorption function
Overcurrent protection The power output provides overcurrent protection.

Safety electromagnetic compatibility

Withstand voltage Input ~ output: 1.5kvdc, input PE: 1.5kVDC, output-PE: 500VDC
Isolation resistance Input ~ output, input-PE, output-PE: 100M Q / 500VDC.

Refer to UL60950 and UL1950 for safety and EN55022 for

Standard basis electromagnetic compatibility.




4.2

4.2.1

422

Wiring

Interface Diagram

PWR-02

i SRNIN SN

Interface Definition

Table 4-4 Definition of the 240V AC input power port of the PWR-02

—— Indicator light

. = 24V DC output switch

% v 110V/220V AC input power terminal

%” c 24V DC input power terminal

Removable terminal Signal Definition
@ E L FireWire
@ E N Zero line
@ E Grounded
Table 4-5 Definition of the 24V DC output power port of the PWR-02
Removable terminal Signal Definition
) L+ 24V+
@ || M 24V-
@\ L+ 24v+
@ | Y 24V
Table 4-6 DIP switch definition of PWR-02
Switch Status Direction Definition
ON UP with 24V DC output
without 24V DC
OFF DOWN

output
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Communication function
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C5X-10 controller characteristics

Real time clock function




Table 5-1 Basic characteristics of the main control module

Name Specification Description Order No.

32MB program data space, 64KB power-down retention data,
55M expansion bus, 24V DC power supply, 10 digital inputs,
6*500kHz high-speed counter, 1 RS485 communication port
(MODBUS free port protocol), 1 EtherCAT interface, 1 EtherNET CTH3

interface, 1 CAN port, 1 USB port, supports SoftMotion instruction | C56-102S2
functions such as single-axis motion control, interpolation,

C56-10

electronic gear and electronic CAM, and supports the SP11
version of the CODESYS programming platform.

32MB program data space, 64KB power-down retention data,
55M expansion bus, 24V DC power supply, 10 digital inputs,
6*500kHz high-speed counter, 1 RS485 communication port
(MODBUS free port protocol), 1 EtherCAT interface, 1 EtherNET CTH3

interface, 1 CAN port, 1 USB port, supports SoftMotion instruction | C57-102S2
set functions and CNC functions such as single-axis motion

C57-10

control, interpolation, electronic gear and electronic cam, and

supports CODESYS programming platform SP11 version.

51 Basic Performance Parameters

Table 5-2 Regular feature

Physical characteristics

Dimension(WxHxD) 34x115%101.6 mm
Power loss 19.2W

Power characteristics

Rated input voltage 24V DC

Input voltage range 20.4V~28.8V DC
Input Current 0.8A

Reverse polarity protection YES

Bus power supply voltage +5V DC

Bus power current 1.6A

LED

24VPOWER(green) ON: with 24VDC. OFF: without 24VDC

SF(red) ON: system error. OFF: No error

BF(red) ON: BUS error. OFF: No error

RUN (green) ON: system running. OFF: The system stops running
STOP (yellow) ON: The system stops running. OFF: system running
Network port communication indicator

Link1 (green) ON: connect. OFF: not connect

SPEED1 (yellow) ON: 100Mbps. OFF: 10Mbps

Link2 (green) ON: connect. OFF: not connect

SPEED2 (yellow) ON: 100Mbps. OFF: 10Mbps
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10.0~11.1 (green) ON: Signal input. OFF: No signal input
Extended 1/ O

1 CPU supports the number
of INT-00 racks

4

Main Rack: 11(power supply module, CPU, Intermediate
Number of modules expansion module, 8 modules)

supported per rack From Rack: 10(power supply module, Intermediate
expansion module, 8 modules)

Number of ECT-00 slave

Up to 128
supported by one CPU

Number of modules
supported per ECT-00
Power down hold

The supercapacitor lasts for 112 hours. After C5X-10 is
Clock power down holding connected to an external battery, the power-off retention time
time can reach at least 2 year, (for the order information of the
external battery, see J Product Oder Info..

Programming software

programming package CODESYS V3(SP11 version)
Programming language Programming languages compliant with IEC61131-3:
CFC/FBD/LD/IL/ST/SFC

Motion Controller Features

C56-10: SoftMotion

Motion Controller Features .
C57-10: SoftMotion and CNC

5.2 CPU input function

5.2.1 Digital input

The CTH300 C5X-10 motion controller integrates 10 digital inputs. The input characteristics are
shown in the table below.

Table 5-3 C5X-10 motion controller digital input characteristics

Digital input characteristics

Native integrated 1O number 10
Input type Sink/source
Rated voltage 24V DC
Input voltage range 20.4~28.8V DC
Surge voltage 35V DC, continue 0.5s
Logic 1 signal (minimum) 15VDC, 2.5mA
Logic 0 signal (maximum) 5VDC, 1mA
Connect 2-wire proximity ,
) 1mA(Maximum allowable leakage current)
switch sensor (BERO)
Input filtering Configurable, support




0.2us,0.4us,0.8us,1.6us,3.2us,6.4us,12.8us-
0.2ms,0.4ms,0.8ms,1.6ms,3.2ms,6.4ms,12.8ms,default
6.4ms

Isolation (field and logic)
Isolation group

500V AC, 1 minute
See wiring diagram

Simultaneously connected
inputs

10

Maximum cable length

500m(Standard input)

shield 50m(Standard input)
Unshielded 300m(Standard input)
Digital Input Characteristics
Pulse capture input 10
total 6
High counter | single phase 6x500kHz
double-phase | 4x250kHz

Wiring diagram of CPU's own 10

SIS

0.2 10.3

Q

10.5!

10.6 10.7]

Q

24vDC

98 00 00O

5.2.2 High-Speed Counting Input

Table 5-4 C5X-10 motion controller high-speed counter input

Mode Description Input
HSCO 10.0 10.1 10.2
HSC1 10.3 10.4 10.5
HSC2 10.6 10.7
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HSC3 11.0 1.1
HSC4 10.2
HSC5 10.5
0 Single-phase counter clock
1 with internal direction clock reset
2 control
3 Single-phase counter clock direction
4 with external direction clock direction reset
5 control
6 double-phase counter Incremental clock Minus clock
7 with up and down Incremental clock Minus clock reset
8 counting clock
9 clock A clock B
A/B phase quadrature
10 clock A clock B reset
17 counter
Table 5-5 High-speed counter parameters
Parameter Data Value | Defaults Describe
type
Module Id DWORD 16#0a0 | 16#0a00 Module Id
00605 0605
filter time
1: 0.2ms 2: 04ms 3: 0.8ms 4: 1.6ms
channelO-3filter | BYTE 6 6 5:32ms 6:64ms 7:128ms 8: 0.2us
9: 0.4us 10: 0.8us 11:1.6us 12: 3.2us
13: 6.4us 14: 12.8us
filter time
1: 0.2ms 2: 04ms 3: 0.8ms 4: 1.6ms
channel4-7filter | BYTE 6 6 5:32ms 6:6.4ms 7:128ms 8: 0.2us
9: 0.4us 10: 0.8us 11:1.6us 12: 3.2us
13: 6.4us 14: 12.8us
filter time
1: 0.2ms 2: 04ms 3: 0.8ms 4: 1.6ms
channel8-filter | BYTE 6 6 5:32ms 6:6.4ms 7:128ms 8: 0.2us
9: 0.4us 10: 0.8us 11:1.6us 12: 3.2us
13: 6.4us 14: 12.8us
bit0O~bit3: HSC Mode(0,1,3,4,6,7,9,10)
bit4: Z lock disable 0: enable 1: disable
HSCO MODE BYTE 0 0 bit5: z dear disable 0: enable 1: disable
bit6: reserve
bit7: clear lock data O:clear 1:not clear
bit0~bit3: HSC Filter(Hz)
HSCO Filter BYTE 16#2 16#2 1: 750k 2:500k 3: 375k 4: 250k
5:125k 6: 100k 7: 75k
HSCO Current DINT 0 0




Value

HSCO Preset

DINT 0 0
value
HSCO Speed
) BYTE 5 5
Test Time(ms)
bit0: Reset Level 0: Low 1: High
bit1~bit2: quad Rate 0:4x 1:2x 2:1x
bit3: Direction 0:Decrease 1: Increase
bit4: Direction Update 0: Not Update 1:
Update
HSCO Ctrl BYTE 16#F9 16#F9 )
bit5: Preset Value Update 0: Not update
1: Update
bit6: Current Value Update 0: Not update 1:
Update
bit7: HSC Enable 0: Disable 1: Enable
bit0~bit3: HSC Mode(0,1,3,4,6,7,9,10)
bit4: Z lock disable 0: enable 1: disable
HSC1 MODE BYTE 0 0 bit5: z dear disable 0: enable 1: disable
bit6: reserve
bit7: clear lock data 0O:clear 1:not clear
bit0~bit3: HSC Filter(Hz)
HSC1 Filter BYTE 16#2 16#2 1: 750k 2: 500k 3:375k 4: 250k
5:125k 6:100k 7: 75k
HSC1 Current
DINT 0 0
Value
HSC1 Preset
DINT 0 0
value
HSC1 Speed
] BYTE 5 5
Test Time(ms)
bit0: Reset Level 0: Low 1: High
bit1~bit2: Quad Rate 0:4x 1:2x 2:1x
bit3: direction 0:decrease 1: increase
bit4: direction update 0: not update 1:
update
HSC1 Citrl BYTE 16#F9 16#F9 )
bit5: preset value update 0: not update 1:
update
bit6: Current Value update 0: not update 1:
update
bit7: HSC Enable 0: disable 1: enable
bit0~bit3: HSC Mode(0,1,3,4,6,7,9,10)
bit4: Z lock disable 0: enable 1: disable
HSC2 MODE BYTE 0 0 bit5: z dear disable 0: enable 1: disable
bit6: reserve
bit7: clear lock data O: clear 1: not clear
) bit0~bit3: HSC Filter(Hz)
HSC2 Filter BYTE 16#2 16#2

1: 750k 2:500k 3: 375k 4: 250k
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5:125k 6: 100k 7: 75k

HSC2 Current

DINT 0 0
Value
HSC2 Preset
DINT 0 0
value
HSC2 Speed
) BYTE 5 5
Test Time(ms)
bit0: Reset Level 0: Low 1: High
bit1~bit2: Quad Rate 0:4x 1:2x 2:1x
bit3: direction 0:decrease 1:increase
bit4: direction update,
0: not update 1: update
HSC2 Ctrl BYTE 16#F9 16#F9 )
bit5: preset value update,
0: not update 1: update
bit6: Current Value update,
0: not update 1: update
bit7: HSC Enable 0: disable 1: enable
bit0~bit3: HSC Mode(0,1,3,4,6,7,9,10)
bit4: Z lock disable 0: enable 1: disable
HSC3 MODE BYTE 0 0 bit5: z dear disable 0: enable 1: disable
bit6: reserve
bit7: clear lock data 0: clear 1: not clear
bit0~bit3: HSC Filter(Hz)
HSC3 Filter BYTE 16#2 16#2 1: 750k 2: 500k 3:375k 4: 250k
5:125k 6: 100k 7: 75k
HSC3 Current
DINT 0 0
Value
HSC3 Preset
DINT 0 0
value
HSC3 Speed
] BYTE 5 5
Test Time(ms)
bit0: Reset Level 0:Low 1: High
bit1~bit2: Quad Rate 0:4x 1:2x 2:1x
bit3: direction 0: decrease 1: increase
bit4: direction update,
0: not update 1: update
HSC3 Citrl BYTE 16#F9 | 16#F9 ]
bit5: preset value update,
0: not update 1: update
bit6: Current Value update’
0: not update 1: update
bit7: HSC Enable 0: disable 1: enable
bit0~bit3: HSC Mode(0,1,3,4,6,7,9,10)
bit4: Z lock disable 0: enable 1: disable
HSC4 MODE BYTE 0 0 bit5: z dear disable 0: enable 1: disable
bit6: reserve
bit7: clear lock data 0: clear 1: not clear




bit0~bit3: HSC Filter(Hz)
HSC4 Filter BYTE | 16#2 16#2 | 1:750k 2: 500k 3:375k 4: 250k
5:125k 6:100k 7: 75k

HSC4 Current

DINT 0 0
Value
HSC4 Preset
DINT 0 0
value
HSC4 Speed
, BYTE 5 5
Test Time(ms)
bit0: Reset Level 0: Low 1: High
bit1~bit2: Quad Rate 0:4x 1:2x 2:1x
bit3: direction 0: decrease 1:increase
bit4: direction update,
0: not update 1: update
HSC4 Citrl BYTE 16#F9 16#F9 )
bit5: preset value update,
0: not update 1: update
bit6: Current Value update,
0: not update 1: update
bit7: HSC Enable 0: disable 1: enable
bit0O~bit3: HSC Mode(0,1,3,4,6,7,9,10)
bit4: Z lock disable 0: enable 1: disable
HSC5 MODE BYTE 0 0 bit5: z dear disable 0: enable 1: disable

bit6: reserve
bit7: clear lock data O:clear 1: not clear

bit0~bit3: HSC Filter(Hz)
HSCS5 Filter BYTE | 16#2 16#2 | 1: 750k 2: 500k 3: 375k 4: 250K
5:125k 6: 100k 7: 75k

HSC5 Current

DINT 0 0
Value
HSC5 Preset

DINT 0 0
value
HSC5 Speed

BYTE 5 5

Test Time(ms)

bit0: Reset Level 0:Low 1: High
bit1~bit2: Quad Rate 0:4x 1:2x 2:1x
bit3: direction 0:decrease 1:increase
bit4: direction update,

HSC5 Ctrl BYTE 16#F9 16#F9 0: not update 1: update

bit5: preset value update,

0: not update 1: update

bit6: Current Value update,

0: not update 1: update

53 Communication function
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Communication Port Specification

Table 5-6 Integrated Port Specifications

Integrated communication functions

bus interface

Provide expansion module interface

USB port Provides USB host interface
EtherNET port Provide 1 EtherNET interface
RS485 port Provide 1 RS485 interface
EtherCAT port Provides 1 EtherCAT interface
CAN port Provide 1 CAN interface

Table 5-7 Communication port specifications

RS485 communication port

Communication
interface and
protocol

1 RS485 communication port (Modbus free port mode)

Free port baud rate

1.2kbps~115.2kbps, Built in MODBUS master / slave function

Maximum cable
length per segment

Isolation repeater: 1000m (115.2kbps) / 1200m (38.4kbps)
Isolation repeater not used: 50m

Maximum number
of stations

32 stations per segment, 126 stations per network

Isolation

Communication port isolation

EtherNET commun

ication port

Communication
Interface

1 EtherNET port

baud rate

10/100Mbps adaptive

Protocol type

UDP protocol, Modbus TCP protocol, EtherNET/IP protocol

Maximum cable
length per segment

100m

Maximum number
of connections for

UDP supports up to 16 connections and Modbus TCP supports up to 32

) connections.
a site
Isolation Communication port isolation
Ethernet network
. data .
read / write parameter describe
. . type
instruction
EN Enable bit
. Read / write request bit, each new read / write
First BOOL ]
request must be triggered by pulse
STRIN | Target IP address, MODBUS over TCP fixed port
TCP_MBUS MSG | IP
- - G 502
Operation command:
RwW BYTE ,
0: read, 1: write
Addr DWO | Select the data type of reading and writing, 0000




RD

to Oxxxx--switch output
10000~1xxxx: Switch input
30000~3xxxx: Analog input
40000~4xxxx: holding register

Count

INT

Number of communication data (number of bits
or words), each MBus_MSG of Modbus master
The maximum amount of data that the instruction
can read / write is 120 words

DataPtr

INT

Data pointer. If it is a read instruction, the read
back data is placed in this data area; If it is a
write instruction, the data to be written is placed
in this data area

Done

BOOL

Completion bit, read / write function completion
bit

Error

BYTE

The error code is valid only when the done bit
is 1. The error code is as follows:

0 = no error

1 = response check error

2 = not used

3 = Receive timeout (no response from slave)
4 = Request parameter error (slave address,
Modbus address, count, RW)

5 = Modbus/Freeport not enabled

6 = Modbus is busy with other requests

7 = response error (response is not the
requested operation)

8 = response CRC check and error

101 = Slave does not support the requested
function

102=Slave does not support data address
103=Slave does not support this data type
104=Slave device failure

105=The slave accepts the message, but
the response is delayed

106=The slave is busy and rejected the
message

107=Slave rejected message

108= Slave memory parity error

EtherCAT communication port

Communication
interface

1 EtherCAT communication master interface

baud rate

10/100Mbps adaptive

Protocol type

EtherCAT interface protocol

Maximum cable
length per segment

100m
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Maximum number

Each master supports up to 128 EtherCAT slaves

of slave
Supported Support distributed clock configuration, redundant settings
functions Support startup parameter configuration

Support for configuring PDO parameters and mapping
Supports configuration of bus cycle period, configuration startup checks
vendor ID and product ID

Power protection

The power supply end provides reverse polarity protection and surge
absorption

Interface protection

Communication port lightning protection

Isolation

Communication port isolation

CANopen commun

ication port

Communication
Interface

1 CAN communication master interface

Maximum number
of slave sites

Up to 32 slaves can be connected behind 1 master

agreement type

CANopen DS301 standard protocol

Auto start CANopen manager, optional slave polling, start slave, NMT,

Support function synchronous production, synchronous consumption, heartbeat
generation, create activation time.

Transmissionrate | 44, 800 500 250 125 50 20

(kbit/s)

?’r:f)x'm“m length | 55 50 100 |250 | 500 1000 | 2500

Isolation

Communication port isolation




53.2 External interface definition

O

Digital input indicator

LED indicator

Network port
communication indicatorl
System run switch |:

power terminal

COMBUST

EtherNET

EtherCAT

RS485/CAN

[ cTH3 csx-10252

CTH300-C

= eea[lc] B8

1020 3z

2 [Ce (][] i

o= | INCH|R]eCEY i igh-speed digital inputinterface
10.563 2|5

= [cHin]acH} E

o7l e JO[Ta ] f12|=

| CR IR .

1.1 0 Eill{

:}USB interface

I EtherNET communication port

nEtherCAT communication port

‘:RS485/CAN communication port

K:External battery interface

¥ ()

Schematic diagram of external interface
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Table 5-8 Definition of power interface

4-position removable terminal Symbol Signal definition
L+ @ E L+ 24\ power +
M |@ E M 24V power +
L+ |@ E L 24V ground
- oD B h
Table 5-9 Definition of USB interface
USB interface NO Signal Signal definition
E 1 V_BUS +5V power supply
2 Data-
3 Data+
4 GND
Table 5-10 Definition of EtherNET/EtherCAT interface
Dual network port interface NO Signal Signal definition
1 TX+ Data sending +
2 TX- Data sending -
3 RX+ Data receiving +
4 TERM --
5 TERM --
6 RX- Data receiving -
7 TERM --
8 TERM -
shell PE ground
Table 5-11 Definition of RS485/CAN communication interface
Single network port No Signal Signal definition
1 CAN_H data sending +
2 CAN_L Data sending -
—1 3 - -
i 4 AO RS485 SignalA/—
T4 5 BO RS485 SignalB/+
v 6 - -
an 7 CAN_GND CAN/RS485 signal ground
8 - -
shell PE Chassis ground

Table 5-12 Definition of system running DIP switch

System run switch | symbol Dial direction Signal definition

RUN up system running

STOP dowm system stopped




5.3.3 Make standard network cables
When the C5X-10 controller communicates with the following, it is recommended to use a
standard network cable:
¢ The main control module communicates with the host computer via EtherNET
¢ Master control module for EtherCAT communication
+ Main control module for CANopen communication

¢+ The main control module conducts CANopen communication with CAN slaves such as
E10/A3S/A4S/EM277C

Refer to the following diagram to make a standard network cable:

RJ45 plug

54 Data Memory Specifications

C5X-10 stores information to different memory units. Each unit has a unique address. You can
clearly clear the memory address to be accessible, which allows user programs to directly
access this information.

The memory position and size are represented by a special character sequence.
Grammar: %<range prefix> <Lifferent prefix> <Number |. Number |. Numbers ....>

Table 5-13 The memory area that can be used:

Storage area Name Bytes
I The input area (input the physical input drive, "sensor" 1280
aQ The output area (the physical output driven by the output, the 1280
"actuator")
M Memory area 32767
Table 5-14 Length prefixes:
X Single binary
None Single binary
B byte(8 bits)
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W word(16 bits)

D double word(32bits)
Table 5-15 Example
%QX7.5 Address 7 of the output area, bit 5
%IW215 Address of input area 215, 1 word
%QB7 Address of the output area 7,1 byte
%MD48 Address 48 of the memory area, double word.
%IW2.5.7.1 Depends on PLC settings
ivar AT %IWO0 : WORD; | Example of variable declaration with specified address

See the table below for a comparison of byte addressing and word-oriented IEC addressing for
bits, bytes, words and dwords. This table plots the overlapping memory areas in byte addressing
mode (see example after table).

Regarding the writing method, please note that for bit addresses, the IEC addressing mode is
always word-oriented, that is, the area before the dot corresponds to the number of words, and
the area after the name corresponds to the number of bits.

Table 5-16 Comparison of byte and word-oriented addressing for address sizes D, W, and X:

double word/word byte X(bit)
) Word-Oriented ) Word-Oriented IEC
byte addressing , byte addressing )
IEC Addressing Addressing
DO WO DO WO BO X0.7 | ... | X0.0 | X0.7 | .. | X0.0
D1 W1 B1 X1.7 | ... | X1.0 | X0.15 | ... | X0.8
W2 W1 B2 X1.7 | ... | X1.0
W3 B3 X115 | ... | X1.8
D1 W2 B4
B5
W3 B6
B7
D2 W4 B8
D(n-3) D(n/4)
W(n-1) W(n/2)
X(n/2). X(n/2).
Bn Xn.7 | ... | Xn.0
15 8

n = byte count

In byte addressing mode, the memory overlap varies, for example:

DO includes B0-B3, WO includes BO and B1, W1 includes B1 and B2, and W2 includes B2 and
B3. To avoid overlapping, neither W1 nor D1, D2, D3 can be used for addressing!

<Note> If no explicit single-bit address is specified, Boolean value is one byte. For example:
changing the value of varbool1 AT % QWO will affect the content from QXO0.0 to QXO0.7.



5.5

<Note> Be careful when using pointers to addresses, online modifications may change the
contents of the address!

C5X-10 controller characteristics

1. Communication function
Select the communication interface for the network

The C5X-10 supports various types of communication networks, and the interfaces that can
access these networks include:

+bus interface

+ RS485 interface (RJ45 standard network port)

+ EtherCAT interface (RJ45 standard network port)

+ CANOpen interface (RJ45 standard network port)

+ EtherNET interface (RJ45 standard network port)

Choose a communication protocol for your network
Protocols supported by C5X-10 include:

+ bus protocol

+ UDP protocol

+ Modbus TCP protocol

+ Modbus RTU protocol

+ CANopen DS301 standard protocol

+ EtherCAT protocol

+ EtherNET/IP protocol

Building a network based on communication protocols

Table 5-17 Introduction to the communication network

o . Implement Communication
Communication Communication interface and o
Operation in CODESYS on
method protocol
CODESYS
Bus communication can be Add the device that matches the
realized by connecting C5X-10 actual expansion module through
Bus expansion modules through the the "Co-trust LocalBus" of the device
communication | bus interface of C5X-10 motion catalog, and then read and write the
controller (supporting bus memory through the 10 map of the
protocol). corresponding module.
EtherNET communication port Add EtherNET/IP communication
Ethernet (support UDP, EtherNET/IP devices through the device catalog:
communication | industrial Ethernet protocol), EtherNet Master, EtherNET/IP
connect with communication Slave, etc.
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equipment, and can carry out
EtherNET/IP communication.

EtherCAT
communication

EtherCAT interface (support
EtherCAT protocol), connect
C5X-10 motion controller and
EtherCAT slave station via
standard Ethernet cable to build a

Add EtherCAT communication
devices by the device catalog:
EtherCAT Master, EtherCAT Slave,
etc.

linear network.

The ct_Modbus library file provided
by COTRUST can be used for
MODBUS RTU and MODBUS TCP
communication. For the use of the
Ct_Modbus library, please refer to
the appendix "E Introduction to the
Use of the CT_MODBUS Library".
Add CANopen communication

RS485/CAN port: Modbus RTU
communication.
EtherNET interface: Modbus TCP

Modbus

communication

RS485/CAN port, connect with the

CANopen . :
CAN slave station to realize

communication

devices through the device catalog:
CANBUS, CAN master, CAN slave,

CANopen communication.
CAN slave module, etc.

<Remarks> Please refer to chapter 7 Communication example for the usage of various

communication methods.
2. Motion control function

Using a high-performance motion control software platform, embedded single-axis or multi-axis
motion control algorithms and instructions.

Electronic cam function

+ Support synchronization functions such as electronic gear/electronic cam, virtual axis and
encoder axis.

+ Graphical cam editor enables fast execution of complex motion control trajectories. The cam
table can be corrected in real time and dynamically.

+ Motion control of general functions can be realized through PLCopen function blocks in the
motion control library.

CNC function (only supported by C57-10)

+ Support DIN66025 G code and DXF file import.

+ Support 5-axis linkage, support parallel robot control.

¢+ CNC Path View, all changes made in the CNC text editor are automatically updated in the
Path View.

3. Logic control function

program organization unit

The C5X-10 controller consists of the following program organization units:



Program: The program is the location where the control application program instructions are
stored. The instructions in the program are executed in sequence and in different scanning
modes.

Function Block: A function block is a block written by the user with its own storage area. Each
time a function block is called, various types of data should be provided to the function block, and
the function block should also return variables to the calling block.

Function (Function): Function (FC) belongs to the block of personal programming. A function is a
logical block without memory. Temporary variables belonging to FCs are kept in the local data
stack. Since the FC itself has no memory, it must always be assigned actual parameters. An
initial value cannot be assigned to the local data of the FC.

Programming language
All programming languages specified in the IEC_61131 standard are supported:
+ Textual language: Instruction List (IL), Structured Text (ST)

+ Graphical language: Sequential Function Chart (SFC), Function Block Diagram (FBD), Ladder
Diagram (LD), Continuous Function Chart (CFC) based on Function Block Diagram
<Remark> Please refer to chapter 6.2 Programming language for the description of

programming language.

Standardized PLC functions

Standardized PLC functions can be realized by using related instructions, such as: type
conversion, numerical function, arithmetic function, shift function, Boolean operation function,
selection function, comparison function, string function, timer, counter, edge detection, bistable
state elements, etc.

56 Real time clock function

+ Power-down retention time is about 112 hours (typical value)

+ C5X-10 comes with an external battery port. After the external battery is connected, the
power-down retention time is a typical value of more than 2 years.

+ Monthly deviation < 60 seconds
+ Read/set the clock through the command setrtc

To set or read the real-time clock of the C5X-10 series motion controller in CODESYS:
Double-click to open "Device (CTH3 C56-10S2_V0.9)" in the device view, and then select the tab
"PLC Shell™:

1) Enter a command in the PLC shell, such as "setrtc 2013-09-23 08:30:00", and then press the
ENTER key to set the current RTC.

2) Enter the command "setrtc" in the PLC shell, and then press the ENTER key to read the
current RTC.
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<Remarks> The C5X-10 motion controller has a random time when it leaves the factory, so you
need to manually set the current time first, and then read the RTC again to display the correct
time.



Structure of CODESYS

6

Composition of the project

Programming language

On-line debugging function

Ladder Diagram(LD)




6.1

CODESYS supports all programming languages compliant with the IEC 61131-3 standard and
also supports the C language. Combined with the CODESYS real-time system, multiple
controller devices can be configured in one project. The CODESYS programming user interface
consists of an arrangement of "components"”, refer to the following figure:

B A=Ay A A B |- | O
' Devices v 7 x| [ PLCPRG x vt - 2
=) Untitied2 T e 2 8 | X PROGRAM PLC_PRG E |E Gener
= Device (CTH3 C56-10252_0.5) Scope Name Address Datatype Initialization £ ﬁ: :
=B pLc Logic F
= @ Application TF
m Library Manager Uik |
-9 PLC_PRG (PRG) 5
= @ Task Configuration AReT|
=8 MainTask Z i 2 i
] pLc_PRG L T = = o
"W SoftMotion General Axis Pool | T
™ Co-Trust LocalBus + Boolei
=" CPULocal 10 + Math
K <Empty> (<Empty>) + Other
+ Functi]
+ Ladde
<| mn > ~TFalm =y
|4l &l
D PDUsm':S?_; Devices P . < T k : +’Q§ = %@;! IR
I|§| Messages - Total 0 error(s), 0 warning(s), 0- n‘.essuage{s.}-l
Lastbuid: € 0 & 0  Precompile: Current user: {(nobody) @ [

<Remarks> This manual only briefly introduces the application of CODESYS. For the detailed
use of CODESYS, please refer to the online help of the CODESYS software.

Composition of the project

A project contains all the objects in the PLC program, and is stored in the name of the project file.
The project contains the following objects: POUs, data types, visualization interfaces, resources
and libraries.

POU

POU refers to "Program Organization Unit" which can be of program, function block or function
type, and they can be added at any time.

Each POU contains a local and subject declaration definition, the main part can be written in IEC
languages, these languages include Instruction List (IL), Structured Text (ST), Sequential



Function Chart (SFC), Function Block Diagram (FBD) ), Ladder Diagram (LD) or Continuous
Function Chart (CFC).

CODESYS supports all IEC standard POUs. If these POUs are used in the project file, the
standard library file standard.lib must be included in the project file. POUs can call other POUs,
but recursive calls are not allowed.

Function

A function is a POU that correctly produces a data element (which contain several elements,
such as Fields or structures), which can be called as an operand in a textual language
expression during processing. When declaring a function, to determine the data type for the
function, add a colon after the function name followed by a data type.

The function declaration can refer to the following example:
FUNCTION Fct: INT

Additionally, a result must be assigned to the function.

The declaration of a function begins with the keyword FUNCTION.

In IL, the invocation of a function is within a single step or a single transformation. A call to a
function in ST can be used as an operand in an expression.

Function block

A function block is a POU that provides one or more values in a program. The function block has
no return value. The declaration of a function block begins with the keyword FUNCTION_BLOCK,
and a copy or instance of the function block can be created.

Program

A program is a POU, which has a return value during operation, and the program is global in the
project file. All final values of the program are retained until the next program run.

PLC_PRG

PLC_PRG is a special predefined POU, each project file must contain a PLC_PRG. Actually this
POU is called only once per control loop.

After creating a new project file, add an object, click "Project" — "Object Add", the default
project in the POU dialog box is a POU of program type named PLC_PRG. These default
settings cannot be changed.

If tasks are defined, PLC_PRG may not be included in the project, because in this case, the
timing of the program depends on the assignment of tasks.

<Note> Do not delete or rename the POU PLC_PRG (if no task configuration is used),
PLC_PRG is the main program in a single task program

Action

Actions can be defined and assigned to function blocks and programs. Actions represent a
further execution. It can be created in other languages. Each action has a name.
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Each action works with data in a function block or program, and the action is executed using the
same input/output variables and local variables.

Resource

You need resources to configure and organize project files and track variable values.

* Global variables are used in all project files or in the network.

« The library manager is used to add library files to the project.

» Log files record actions during the online period.

» PLC Configuration configures the hardware of the programmable controller.
» Task configuration guides the work of the program through task division.
» Monitor and Receive Manager to display variable values and set default variable values.

« Target System Settings is used to select and, if necessary, make the final configuration of the
target system.

» Workspace as an image of project options.

To build the target system and target system settings in the CODESYS project, the following
resources may be used:

« Sampling trace for graphical display of variable values.
« Parameter manager for exchanging data with other controllers in the same network.
» PLC browser for controller monitoring.

« Tools, related to the target system, call external tool programs inside and outside CODESYS.
Library file

A series of library files can be included in the project file, and the POUs, data types, and global
variables of the library files can be used like custom variables. The standard.lib and util.lib in the
library file are programs that can be called freely

Type of data

With reference to the standard data types, users can define their own data types, and can create
structure enumeration types and reference types.

Visual interface

CODESYS provides a visual interface, so the variables of the project can be displayed, and the
geometry can be drawn offline with the help of visualization, and their shape, color and text
output can be changed according to the value of specific variables in the online mode.

The visualized interface can be used as a PLC utility operator interface for HMI with CODESYS,
or displayed as a web page or target system, visualized directly via the Internet or PLC.

6.2 Programming language

CODESYS provides corresponding editors that support all programming languages specified in
the IEC_61131 standard:

« Languages in text form: Instruction List (IL), Structured Text (ST)



» Graphical language: Sequential Function Chart (SFC), Function Block Diagram (FBD), Ladder
Diagram (LD), Continuous Function Chart (CFC) based on Function Block Diagram

6.2.1 Instruction List (IL)

The instruction list contains a series of instructions, depending on the type of operation, each
instruction starts on a new line and contains an operation symbol and one or more operands
separated by commas. In front of an instruction, there can also be a label, followed by a colon.
The comment section is at the end of a line, and blank lines can be inserted between
instructions.

The following operators and qualifiers will be used in the instruction list:
Qualifier:

C is used in conjunction with operators JMP, CAL, RET: This instruction is only executed when
the result of the preceding expression processing is TRUE.

N is used in conjunction with operators JMPC, CALC, RETC: This instruction is only executed
when the result of the previous expression processing is FALSE.

N is used in other cases: negates the operand (excluding the accumulator).

The following are the operators and their possible qualifiers and their associated

meanings:
Operator and Qualifier Meaning
LDN make the current value equal to the operand
STN saves the current value at the operand's place
S Set the boolean operand to TRUE when the current value is TRUE
R When the -current value is TRUE, set the boolean operand to FALSE
AND N, ( Bitwise logical operator "AND"
ORN, ( bitwise logical operator "OR"
XOR N( Bitwise logical operator "XOR"
ADD ( addition
SUB( subtraction
MUL( multiplication
DIV( division
GT( >
GE( >=
EQ( =
NE( <>
LE( <=
LT( <
JMP CN jump
CALCN Caller function block
RET CN leave the POU and return to where it was called
Jperform a delayed
operation

Example: Program written with qualifiers
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LD TRUE (* load TRUE into accumulator*)

AND N BOOL1 (*Execute "AND" after negation of AND and BOOL1 variables *)
JMPC mark (*When the above result is TRUE, jump to the label "mark" *)

LDN BOOLZ2 (*save the reverse of BOOL2 *)

ST ERG (*save BOOL2 in ERG *)

Lable:

LD BOOL2 (*Save the value of BOOL2 *)

ST ERG (*save BOOL2 in ERG *)

In IL you can put a parenthesis after the operation. The value in parentheses is considered an
operand. E.g:

LD 2

MUL 2

ADD 3

Erg

Here Erg is 7, but if you add a parenthesis:
LD 2

MUL (2

ADD 3

)

ST Erg

The result of Erg is 10. When ")" is reached, the operation MUL starts to calculate. At this time,
the operand 5 calculates the MUL.

6.2.2 Structured Text (ST)
Structured text contains a series of instructions written in a high-level language that can be
executed (eg IF...THEN...ELSE) or in a loop (WHILE...DO).
Expression

An expression is a structure that returns a value after an operation. Expressions consist of
operators and operands, which can be constants, variables, function calls, or other expressions.

Expression calculation

The value of the operand calculation expression is processed according to certain rules. The
operator with the highest priority participates in the operation first, and is calculated step by step
according to the priority, until all operators are processed. Operation symbols of the same
precedence are processed in left-to-right order.

Here is the arrangement of operator precedence in structured text:

Operate Symbol The priority




put in parentheses

(expression)

highest priority

function call function name (parameter list)
exponentiation EXPT
Reverse -

multiplication

division /

Take mold MOD

addition +

subtraction -

Compare <> <=>=

equal to =

not equal to <>

Boolean operation
AND

llANDlI

Boolean operation
XOR

llXORll

Boolean operation .
OR lowest priority

“O Rll

The following are other directives in structured text, arranged in a table with examples.

Type of instruction

Example

assignment

A: =B; CV:=CV + 1;C: =SIN(X);

Call a function block and
use the function block

CMD_TMR(IN : = %IX5, PT : = 300) ;
A: =CMD_TMR.Q

output
RETURN RETURN ;
D: =B*B;
IF D<0.0 THEN
C: =A;
I ELSIF D=0.0 THEN
C: =B;
ELSE
C: =D;
END_IF;
CASE INT1 OF
1: BOOL1: = TRUE;
2: BOOL2: = TRUE;
CASE ELSE
BOOL1: = FALSE;
BOOL2: = FALSE;
END_CASE;
J:=101;
FORI: =1 TO 100 BY 2 DO
FOR IF ARR]I] = 70 THEN

J: =l
EXIT;
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END_IF;
END_FOR;
J:=1;
WHILE J<= 100 AND ARR[J] <> 70 DO J:
WHILE
=J+2;
END_WHILE;
i=1;
REPEAT
REPEAT J: =J+2;
UNTIL J= 101 ORARR[J] =70
END_REPEAT;
EXIT EXIT;
Empty instruction ;
Assignment operator
The left of the assignment symbol is an operand (variable, address), and the right of the ": =" is

the value of the expression assigned to it, for example:

Var1: =Var2*10

After the operation, the variable Var1 gets 10 times the value of Var2.
Calling function blocks in structured text

A function block is called by writing the instance name of the function block, and then assigning
values to parameters in parentheses. In the following example, a timer is called by assigning
values to two parameters IN and PT, and then the value of the resulting variable Q is assigned to
variable A.

RETURN instruction

The return instruction can be used to conditionally leave a POU ( POU ).

IF instruction

The IF instruction can check a condition and, according to this condition, execute the instruction.
grammar:

IF <Boolean_expression1> THEN

<|F_instructions>

{ELSIF <Boolean_expression2> THEN

<ELSIF _instructions1>

ELSIF <Boolean_expression n> THEN
<ELSIF _instructions n-1>

ELSE <ELSE_instructions>}

END_IF;

Parts within {} are optional.



If the Boolean expression <Boolean expression> returns TRUE, only the part of the if instruction
is executed, and the other parts are not executed. Otherwise, the Boolean expression starts with
<Boolean expression 2> and is evaluated one by one until a Boolean expression returns TRUE.
Then, after this Boolean operation expression 2, the part before ELSE or ELSE IF is calculated.

If none of the Boolean expressions return TRUE, then only the instructions under ELSE are
evaluated. E.g:

IF temp<17

THEN heating_on : = TRUE;

ELSE heating_on : = FALSE;

END_IF;

Heating starts when the temperature drops below 17 degrees, otherwise it remains off.

CASE instruction

Using the CASE instruction, you can combine multiple conditional judgment instructions with the
same condition variable in one structure. Sentence:

CASE <Var1> OF

<Value1>: <Instruction 1>

Languages...

2-14 CoDeSys V2.3

<Value2>: <Instruction 2>

<Value3, Value4, Value5>: <Instruction 3>

<Valueb .. Value10>: <Instruction 4>

<Value n>: <Instruction n>
ELSE <ELSE instruction>
END_CASE;

CASE instructions are processed according to the following patterns:
If the variable Var1 has the value Value1, then execute the instruction Instruction1.
If the variable Var1 is not the specified value, then execute the ELSE Instruction.

If there are multiple variable values to execute the same instruction, then these conditions
execute a common instruction.

If the same instruction is executed within a range of values for a variable, the initial value and the
final value are separated by two periods, so common conditions can be specified.

E.g:

CASE INT1 OF

1, 5: BOOL1 : = TRUE;

BOOL3 : = FALSE;

2: BOOL2 : = FALSE;

BOOL3 : = TRUE;
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10..20: BOOL1 : = TRUE;
BOOL3: = TRUE;

ELSE

BOOL1 : = NOT BOOL1;
BOOL2 : = BOOL1 OR BOOL2;
END_CASE;

FOR loop

Through the FOR loop program, it is possible to write processing procedures that are executed
repeatedly.

Sentence:

INT_Var :INT;

FOR <INT_Var> : = <INIT_VALUE> TO <END_VALUE> {BY <Step size>} DO

<Instructions>

END_FOR;
Parts within {} are optional.

As long as the counter INT_Var is not greater than END_VALUE, Instructions will always be
executed. Before executing Instructions, check the value of the counter first. If INIT_VALUE is
greater than END_VALUE, Instructions will not be executed.

When Instructions are executed, INT_Var usually increases by a Step size. Step size can be any
integer value. If there is no Step size, it will be set to 1. When INT_Var reaches a certain value,
the loop ends.

E.g:

FOR Counter: =1 TO 5 BY 1 DO

Var1: =Var1*2;

END_FOR;

Erg: =Var1,

We assume that the default value of Var1 is 1, then it will get the value 32 after the loop ends.
<Note> END_VALUE must not be greater than or equal to the limit value of the counter INT_VAR,

for example: If the variable counter is a SINT type and END_VALUE is 127, then this will be an
infinite loop.

WHILE loop
The WHILE loop can be used like a FOR loop, the difference is that the exit condition of the

WHILE loop can be any Boolean expression, and when the condition is met, the loop will be
executed. Sentence:

WHILE <Boolean expression>
<Instructions>

END_WHILE;



As long as the Boolean_expression returns TRUE, the Instructions are repeated. If the
Boolean_expression evaluates to FALSE for the first time, the instructions will not be executed. If
the Boolean_expression never appears FALSE, the Instructions will be repeated endlessly.

<Note> The programmer must ensure that an infinite loop does not occur. This can be achieved
by changing the conditions in the instruction part of the loop, for example, by incrementing or
decrementing the counter.

E.g:

WHILE counter<>0 DO
Var1 : = Var1*2;
Counter : = Counter-1;
END_WHILE

For the WHILE and REPEAT loops, it is not necessary to know the number of loops before the
loop. In this sense, these two kinds of loops are more powerful than FOR.

Therefore, in such cases, these two loops can be used. If the number of loops is more explicit, it
is better to use FOR because there is no infinite loop.

REPEAT loop

The difference between a REPEAT loop and a WHILE loop is that its break condition is checked
after the loop executes, which means that the loop executes at least once, regardless of the
break condition.

Sentence:

REPEAT

<Instructions>

UNTIL <Boolean expression>

END_REPEAT;

Instructions are executed until the Boolean expression returns TRUE. If the Boolean expression

is assigned a true value for the first time, the Instructions are executed only once, otherwise the
Instructions will be executed repeatedly and will cause a time delay.

<Note> The programmer can ensure that no infinite loop occurs by changing the condition of the
instruction part of the loop, for example, by incrementing or decrementing the counter.

E.g:

REPEAT

Var1 : = Var1*2

Counter : = Counter-1;

UNTIL

Counter=0

END_REPEAT;
EXIT instruction

If there is an EXIT instruction in a FOR, WHILE or REPEAT loop, the inner loop ends, regardless
of the interrupt condition.
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6.2.3

Sequential Function Chart (SFC)

Sequential function chart is a graphical language that can describe the sequence of different
actions in a program. Because these actions are assigned to single-step elements, and transition
variables are used to control the order of processing.

Step

A POU written with SFC contains a series of steps, which are realized through directional
connections (transition conditions).

There are two types of steps:

*Simple type: Each step includes an action and a flag, which is used to indicate whether the step
is active. If a single step action is being performed, a small triangle will appear in the upper right
corner of the step.

« IEC Type: Action or Boolean variable with each step containing a flag and one or more
assignments. The associated action appears to the right of the step.

Action

An action can contain a series of instruction lists or structured text instructions, a function block
diagram or a ladder diagram of many networks, or another sequential function diagram.

In simple steps, actions are often linked with steps. In order to edit an action, double-click the
mouse on the step or select the step, and then select the menu command "Extras" "Zoom Action
/ Transition". In addition, only one input or output action is allowed in each step.

The action of the IEC step is attached in the Object Manager within the SFC-POU, which can be
loaded by double-clicking or pressing the Enter key in its editor. You can also create a new action
through "Project" "Add Action". Up to nine actions can be assigned to an IEC step.

Entry and exit actions

An additional entry and exit action can be added to a step. After a step is activated, an entry
action can only be executed once. The exit action is executed only once before the step expires.

A step with an entry action is represented by an "E" in the lower left corner, and an exit action is
represented by an "X" in the lower right corner.

Transition / Transition Condition
There are transitions between steps.

The value of the transition condition must be TRUE or FALSE, so it can be a Boolean variable, a
Boolean address, or a Boolean constant. It can also include a sequence of commands with
boolean results in structured text patterns (eg (I<=100) AND b) or in any desired language (see
'Extras' '"Zoom Action/Transition') . A transformation cannot include programs, function blocks, or
assignments.

<Note> In addition to transitions, you can also use progressive mode to skip to the next step, see
SFCtip and SFCtipmode.

Activation step

After calling the POU of the SFC, the actions of the initialization step (surrounded by a
double-sided line) will be executed first. The step action being executed, the status is active, in



the online mode, the active step is displayed in blue. All actions of the active step in a control
loop will be executed. So, when the transition condition after the active step is TRUE, the step
after it is active. The currently active step will be executed again in the next cycle.

<Note> If the active step contains an output action, such as the transition condition below it is
TRUE, then it can only be executed in the next cycle.

IEC step
Standard IEC steps can be used in SFC.
In order to use the IEC step, the lesfc.lib library file must be linked in the project file.

An [EC step cannot be assigned more than 9 actions. The IEC action is not fixed as the action of
input or output to a certain step like a simple step, but is stored separately from the step and can
be reused many times in a POU. Therefore, they must be associated with a single step with the
command "Extras Associate action".

In addition to actions, Boolean variables can also be assigned to steps.

Ability to use qualifiers to control active and inactive actions and boolean variables. There may
be a time delay, and if an action is still active and the next step has already started processing, a
concurrent process can be achieved by means of the qualifier S(set).

With each invocation of the sequential function block, the associated Boolean variable is set or
reset, that is, with each invocation, the value will change back and forth between TRUE and
FALSE.

The associated actions of an IEC step are represented in two rectangles to the right of the step,
the left area contains qualifiers, possibly with time constants, and the right area contains the
action name and the respective Boolean variable name.

Qualifier

To associate actions with IEC steps, use the following qualifiers

N non-storage Actions and steps are activated together
R reset Action is not active
S set up Action is activated and remains activated until reset.

The action is activated for a period of time, and the maximum

L time limit . L
value is the same as the step activation time
If the step is still active, the action is active after a certain
D time delay amount of time, then it remains active as long as the step is
active
P pulse If the step is active, the action is executed only once.

sD storage and time | The action is activated after a certain time and remains
delay activated until the next reset begins.

The action is activated after a certain time as long as the step
DS delay and hold o ) ) ] )
is still active and remains active until the next reset

Hold and time . ) .
SL limit The action activates and stays for a while
imi

The qualifiers L, D, SD, DS, and SL require a time value in TIME constant format.
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<Note> When an action is deactivated, it will be executed again. This means that each action is
executed at least twice.

Implicit Variables in SFC
Use some implicitly declared variables in SFC.

Each step has a marker, which stores the state of the step. For IEC steps, the step tag (active or
inactive) is called <StepName>.x or <StepName> for a simple step. This Boolean variable has
the value TRUE when the associated step is active, and FALSE otherwise. It can be used in
every action and transition in the SFC module.

Whether an IEC step is active can be queried by querying <ActionName> .x.
The implicit variable <StepName>.t can be used to query the time of step activation.

Implicit variables can also be accessed by other programs, for example, boolvar1: =sfc1.step1.x;
where step1.x is an implicit boolean variable, which represents the state of IEC step step1 in
POUsfc1.

SFC identifier

The identifier controls the operation of the SFC POU, which is implicitly created during project
operation. In order to be able to read these identifiers, appropriate global or local variables must
be defined. For example, if a step in an SFC POU is active longer than its defined properties,
then a flag is set, which can be accessed by using a "SFCError" variable (in which case
SFCError gets true).

The following identifier variables can be defined:

SFCEnableLimit: The type of this variable is Boolean. When its value is TRUE, the timeout of this
step will be registered into SFCError, and other timeouts will be ignored.

SFCInit: When the value of this Boolean variable is TRUE, the SFC is reset to the initial state,
and other SFC identifiers are also reset. The initial step remains active until the variable value is
TRUE, and execution begins. The module will work properly only when SFCInit is reset to
FALSE.

SFCReset: It is similar to SFCInit, except that further processing takes place after initialization
and the SFCReset flag can be reset to FALSE in the initialization step.

SFCQuitError: When it is TRUE, the execution of the SFC will be stopped, the timeout will be
reset in the variable SFCError, when this variable is FALSE, all times in the active step will be
reset, the precondition is that SFCError is predefined in the SFC, and register any time-out set
identifiers.

SFCPause: When the value of this Boolean variable is TRUE, the SFC chart stops executing.

SFCError: This variable gets TRUE when there is a timeout in the SFC chart. If other timeouts
occur after this, unless this variable has been reset, these states will not be recorded. If you want
to use other time control flags (SFCErrorStep, SFCErrorPOU, SFCQuitError,
SFCErrorAnalyzation) the precondition is to define SFCError.

SFCTrans: This boolean variable gets true when a transition is activated.



SFCErrorStep: This variable is a string variable. If a timeout is registered in SFCError, this
variable will store the name of the timeout step. The precondition is that the flag SFCError to
register any timeout has been defined in the SFC.

SFCErrorPOU: This string variable contains the name of the module where the timeout occurred.
The precondition is that the flag SFCError to register any timeout has been defined in the SFC.

SFCCurrentStep: This string variable stores the name of the activated step, it has nothing to do
with time monitoring. In the case of simulation, this step is stored in the branch of external
authority. If a timeout occurs, the timeout will no longer be registered, and SFCError will not be
reset.

SFCErrorAnalyzationTable: Array variable ARRAY [0..n], which provides the analysis result of a
conversion expression. For each element that has an effect, the conversion is registered as
FALSE, and the previous step time-out record, so the following information should be written into
the ExpressionResult structure, written in: name, address, comment, current value.

It can hold up to 16 elements, so the range of the array is from (0~15).

The ExpressionResult structure and implicitly used analysis modules are provided by the
AnalysisNew.lib library file, and the analysis modules can also be used explicitly by other POUs
not written in SFC.

The timeout registration in the previous step is a prerequisite for parsing a conversion expression,
so there must be a time watch applied here, and SFCError must be defined in the declaration
window.

SFCTip, SFCTipMode: This boolean variable allows the progressive mode of the SFC. When
used to toggle it with SFCTipMode=TRUE, it may only skip to the next step if SFCTip is set to
TRUE, and it may skip the transition as long as SFCTipMode is set to FALSE.

Optional branch

Two or more optional branches can be defined in SFC, each branch must start and end with a
transition. Alternative branches can contain parallel branches and other alternative branches, an
alternative branch starts at a horizontal line and ends at a horizontal line (end of alternative), or a
jump.

If the step before the alternative branch start line is active, the first transition of each alternative
branch will be calculated from left to right, the first transition will be from the left transition
condition is TRUE, then the following steps will be active .

Parallel branch

Two or more branches can be defined as parallel branches in SFC. Each parallel branch must
have one step at the beginning and end. Parallel branches can contain optional branches or
other parallel branches. A parallel branch begins with a double dash and ends with a double
dash or a jump, which can provide a jump indicator.

If the previous step of the parallel branch is active, and the transition condition value after this
step is TRUE, then the first step of the parallel branch is active. These branches are processed in
parallel with each other. When all parallel steps are activated and the transition condition after
these steps is TRUE, then the step after the end line of the parallel split is activated.
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A jump is a link to the step name indicated under the jump symbol. Jumps must be used when
creating upward or cross-connections is not allowed.

6.2.4 Functional block diagram(FBD)

A function block diagram is a graphics-based programming language that works with a series of
networks, each network containing a structure that provides arithmetic or logical expressions,
function block calls, jumps, or return instructions.

6.2.5 Continuous Function Chart(CFC)

The continuous function chart editor does not operate like a function block diagram, but elements
can be placed freely, which allows the use of feedback.

6.3 On-line debug function

Sampling Track

Sampling tracking allows tracking the continuously changing value of a variable, depending on
the trigger event, which is the rising or falling edge of a previously defined Boolean variable
(trigger variable). CODESYS allows tracking of 20 variables, each of which can track 500 values.

Debug

The debugging capabilities of CODESYS make errors easy to find. In order to debug, run the
command "Project" "Options", and select the activated option in the automatically pop-up dialog
box of creation options.

Breakpoint

A breakpoint is a place where program processing stops, so it can observe changes in variable
values at specific points in the program.

The breakpoint can be set in the editor, in the text editor the breakpoint is set at the line number,
in the continuous function diagram and the ladder diagram at the network number, in the CFC at
the POU, in the SFC It is set at the step, and the breakpoint cannot be set in the instance of the
function block diagram.

Single step

In the instruction list: Execute the program until the CAL LD and JMP commands are run.
In structured text: Execute the next instruction.

In the function block diagram ladder diagram: Execute the next step network.

In SFC: Continue the current action until the next step starts.

Logic errors in the program can be checked by running it step by step.

Single cycle

If single loop is selected, execution ends when each loop ends.

Change value in online mode



During operation, variables can be set to a specific value (write value), or redefined to a specific
value (force value) after each loop. In online mode, the value of a variable can be changed by
double-clicking on its value, and a Boolean variable can be changed from TRUE to FALSE, or
from FALSE to TRUE. The Write Variable xy dialog box opens for each type of variable, where
the actual value of the variable can be edited.

Monitor

In online mode, all variables can be read from the controller and displayed in real time. These
displays can be found in the Definition and Program editors. The current values of variables can
also be read out in watchers and receivers, and they can be seen. If you want to monitor
variables in an instance of a function block, the corresponding instance block must already be
open.

Simulation

In the simulation process, the created PLC program does not run in the actual PLC, but runs in
the calculator in the CODESYS system. All online functions are available. It allows checking the
correctness of logic without PLC hardware.

<Note> POUs of external library files cannot be run in emulation mode.
Log

The log records user operations, internal processes, state transitions, and unexpected situations
that occur during online mode processing. It is used to monitor and track errors.

6.4 Ladder Diagram(LD)

Ladder diagram is also a graphics-based programming language, which is close to the structure
of electronic circuits. On the one hand, ladder diagram is very suitable for building logic switches.
On the other hand, it can also create network diagrams like FBD. It is suitable for controlling
when calling other POUs.

The ladder diagram contains a series of networks. There is a bus on both sides. The network
diagram is limited to the range between the left and right buses. In the middle is a circuit diagram
composed of coil contacts and connecting lines.

Each network contains a series of contacts on the left. These contacts pass on and off state from
left to right according to TRUE and FALSE of Boolean variable value. Each contact is a Boolean
variable. If the value of the variable is TRUE, the circuit is connected from left to right through a
connecting line. Otherwise, the right side receives the "OFF" value.

Contact

There are contacts on the left side of each network diagram in the ladder diagram (contacts are
represented by two parallel lines | |), which are used to indicate the "on" and "off" states of the
circuit.

These states correspond to Boolean variables TRUE and FALSE. If the variable value is TRUE,
then the state can be passed from left to right by connecting lines. Otherwise, "disconnect" is
received on the right.

77



Contacts can be used in parallel, one of the parallel branches must pass the "open" state, the
parallel branch can pass "on". Or the contacts are connected in series. At this time, when the
contacts must transmit the "open" state, the last contact transmits "open", which is consistent
with the circuit connected in series and parallel.

Coil

There are some coils on the right side of the ladder network diagram, which are represented by
() and can only be connected by horizontal lines. The coil transmits the connection state from left
to right, and copies the state into a boolean variable, which can describe the state of the entry
wire as "on" (corresponding to TRUE for the boolean variable) or "off" state (corresponding to the
boolean variable FALSE).

Contacts and coils can also be negated (contact SWITCH1 and coil %QX3.0 in the example
above are negated). If the contact value is negated (represented by "/" in the contact symbol),
then it copies the negated value to the corresponding boolean variable. If a contact is negated,
the circuit can be connected only when the corresponding Boolean variable is FALSE.

Function Blocks in Ladder Diagram

Function blocks and programs can be added to the network diagram, but they must have
Boolean-valued inputs and outputs, and can be used on the left side of the ladder diagram like
contacts.

Contact setting/resetting

Contacts can be defined as set/reset contacts. A set contact is represented by an "S" in the
contact symbol, and it never overrides the TRUE value in the corresponding Boolean variable,
that is, if the variable is set to TRUE, it will remain in the same state.

The reset contact is represented by "R", it never overwrites the FALSE value in the
corresponding Boolean variable, and if the variable has been set to FALSE, it will remain in this
state.

When using the ladder diagram, the result of the contact switch can be used to control other
POUs. On the one hand, the coil can be used to output the result to a global variable, which can
be used elsewhere. It is also possible to insert possible calls directly in the Ladder diagram by
introducing a POU with EN input.

These POUs are complete normal operands, functions, programs or function blocks. They all
have an additional input designator EN. The EN input is a boolean variable, a POU with an EN
input will only be counted if the value of EN is TRUE
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71 Application Example of Communication

C5X-10 motion controller supports bus, CANopen, EtherCAT, EtherNET and other
communication methods. This section will introduce the communication methods supported by
C56-10 through specific examples.

711 Bus Communication

1. Preparation before communication

Table 7-1 Example Components for Bus Communication

Components

Function

Programming device
PG\PC

CODESYS V3.5 SP11 for configuration, programming and
commissioning of the C56-10

Assembly rail

C56-10 rack, used to hold the modules in the system

Power Module
PWR-02

Powers the C56-10 motion controller and its 24 VDC load circuit

C56-10 main control
module

The CPU executes the user program, provides 5V voltage to the
C56-10 backplane bus, and communicates with other modules
through the Ethernet interface

Expansion module
SM

The SM converts the different process signal levels to match the
C56-10.

Standard network

In this example, the digital input module DIT-16 and the digital

cable

output module DQT-16 are used

2. Network connection

- ~ 01234567 01234567
01234567 01234567
° -0 - 01234567 01234567
premme et = 01234567 01234567
‘ | ;@ [@o.2 Z@
P = 0 \@® %)
i % %)
o 92
%) o
o %
® %)
0@ 0@
. J ﬁu D) o
2| « %) o
o|m| e (%) @
- T\ 2| ®® ®®
FOLRERRRSAS = @ %)
Y e i iy | = S ) %% : o2 oo
( , ol » 8] 8]
= —
CODESYS V3.5 SP11
PWR -02 CPU DIT-16 DQT-16

Implement function
The output Q0.2 is lit, and the inputs 12.0 and 12.4 are lit at the same time.

3. Operation steps

Step 1: Wiring



Open the front panels of the C56-10, power supply module, digital input (DIT-16), and output
module (DQT-16) and wire them by referring to the communication connections in this section.
The specific operations are as follows:

1) Use the programming cable to connect the PC and C56-10
2) DIT-16 is connected to C56-10 by bus
3) DQT-16 is connected to DIQ-16 by bus

Warning

Do not touch the power cable after the power module is powered on or after connecting the
power cable to the main power supply, and any wiring work must be carried out under the
condition of power off!

Step 2: Configuration in CODESYS

1) Select "Co-trust LocalBus" in the device view and right-click to select "Add Device", you can
select and add a Intermediate expansion module in the pop-up dialog box, refer to the following

diagram:
Devices > & X|| [ Devie " Co-Trust
=2 Untited? ||
Co-Trust LocalBus P t
= [ Device (CTH3 C56-10252_v0.9) e e
=B E.Lr: Logic b
=7 Application
m Library Manager Information

BF pLC_PRG (PRG)
2 @ Task Configuration
= @ MainTask
& PLC_PRG
"% SoftMotion General Axis Poal i -
I'L |Co—TrustLor.3|Bus I 1 rg htC| ICk
=& CPULocal IO ko cut
L <Empty = (<Empty =) Copy
Paste

<] i [ [1% Delete
D POUs |58 Devices

Browse 4

Watch 1 Properties. ..

Expression Add Object

[} Add Folder... 2

Add Device. .. I |

Insert Device...
[ Edit Object
Edit Cbject With...

< Import mappings from CSV...

Meszages - Total 0 error{=). 0 warnin "
E] Messages - Total 0 error(s), 0 warning Export mappings to CSV...
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Name: | |0
Action:
(® Appenddevice () Insert device Plug device Updatedeyic
=i : : T.sefect ALL vendors
|String for a fulltext search Vendor: | <All vendors > w
Name Vendor  Version Description
= Miscellaneous
: ﬁ'i Interface & Slot Co-Trust 3.5.11.20 Description of the Devic\l
2

[w] Group by category [] Display all versions{for experts only) [ | Display outdated versions

Flease select 2 device from the st above.

€  (You can select another target node inthe navigator while this window is open.)

I fdd Device || Close |

2) Referring to the above operations, right-click the intermediate expansion module in the device
view and select "Add Device", then in the "Add Device Dialog Box" you can select to add
extension modules DIT-16 and DQT-16. Or right-click the intermediate expansion module and
select "Scan Device", and the expansion modules connected to the C56-10 will be displayed
under the intermediate expansion module.

Step 3. Refer to the chapter 2.3 Set up communication to set the communication between
C56-10 and the host computer

Step 4. Running, debugging and monitoring

1) Select "Online" — "Login ..." to establish a connection between the application and the
C56-10 and enter the online state. Then, select "Debug” — "Start" to make the application
program in C56-10 start to run, at this moment, the current project can be monitored and
debugged.

¥ Untitled1.project” - CODESYS

File Edit View Project FBD/D/IL Build | Online | Debug Tools Window Help

BEexE S . ¥ 18 Login Alt+F3

I Logout Cirl+F8

= Create boot application
Devices




% Untitled1.project* - CODESYS

File Edit View Project FBDAD/IL Build Online | Debug | Tools Window Help
OB HE & v | #h 85 b st =
. i ’ Stop shift+F8
: ingle Cyd Ctrl+F
Devices -1 Single Cyde Ctrl+F5
= j]|mﬁwf Mew Breakpaint. ..

2) Write 1 to %QX0.2 in the Internal I/O mapping table, then the output Q0.2 of the DQT-16
module will be lit. At the same time, the inputs 12.0 and 12.4 of the DIT-16 module are lit, and the
values of %I1X2.0 and %IX2.4 are changed to 1 in the Internal I/O mapping table of the DIT-16
module.

71.2 Modbus RTU Communication

1. Preparation before communication

Table 7-2 Example Components for Modbus RTU Communication

Components Function

Programming device CODESYS V3.5 SP11 for configuration, programming and
PG\PC commissioning of the C56-10

Power Module PWR-02 | Powers the C56-10 motion controller and its 24 VDC load circuit

. The CPU executes the user program, provides 5V voltage to the
C56-10 main control i i
C56-10 backplane bus, and communicates with other modules

module .

through the Ethernet interface.

Copanel series HMI, as Modbus master station to communicate with
Copanel HMI

C56-10

Inverter that supports Modbus protocol, communicates with C56-10
Inverter

as Modbus RTU slave station

In this example, the digital input module DIT-16 and the digital
output module DQT-16 are used.

Standard network cable

2. Network connection
€ C56-10 communicates with the inverter as a Modbus RTU master

Modbus RTU master
dbus RTU maste Modbus RTU slave

4

° =] E \
== .d
L — E
< QDD
> EEE
= A = 5
ERAPAPEATEREE o e )
g ' HEo]n
CODESYS V3.5 SP11 PWR-02 O inverter
C56-10
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¢ C56-10 communicates with Copanel HMI as Modbus RTU slave

Modbus RTU slave

Modbus RTU master

4

o o CO-TRUST

\. J

/Z\ VN
[ELEREPEPEAGEEEBR e

CODESYS V3.5 SP11

3. Operation steps

Step 1: Wire the C56-10, Power Module, HMI and Drive
Refer to the above network connection diagram for wiring of C56-10, power module PWR-02,
Copanel HMI and inverter.

Step 2: Connect the cables
1) Use standard network cable to connect PC and C56-10.

2) When the C56-10 is used as the Modbus RTU master to communicate with the inverter, use
the communication cable to connect the RS485 communication port of the C56-10 to the Modbus
communication port of the inverter.

3) When C56-10 communicates with Copanel HMI as a Modbus RTU slave station, use a
communication cable to connect the RS485 communication port of C56-10 to the Modbus
communication port of Copanel HMI. 1) Use standard network cable to connect PC and C56-10.

Step 3: When the C56-10 is communicating with the inverter as a Modbus RTU master,
program the C56-10 as follows:

281 & Witk | ERsm wE |0l
1 @ YA MBUS_CTRL_Master MEBLIS_CTRL |
z @ YA EM_D BOOL
3 @ YaR  ME_D EYTE 0
4 @ YAR  MBUS_MSG_Master MELIS_MSG
5 @ WAR  EM_1 BOOL
6 @ YAR write_buf ARRAY[1.,121] OF WORD
7 @ YAR  MB_1 EYTE 0 =
% 7 |
g
1 MEUE_CTRL_Master ~
EN_O MBUS CTRL
H H Mode Done
115200 —Baud Error —ME_DO
2 —Parity
1000 —Timeout
z MEUS_M3G_Master
EN_1 MBUS MSG
H H Firat Daone
1 —ilave Error —HME_1
1 —Ew

40001 —&ddr
120 —Count
ADR{write_buf) —DataPtr




Step 4: When C56-10 communicates with Copanel HMI as Modbus RTU slave, the program

for Modbus slave (C56-10) is as follows:

Lw T = R SR 5 B

Eec]|

@ VAR
@ VAR
& VAR
& VAR
@ VAR
@ VAR
@ VAR
@ VAR

B

EN_D
AIW_BUF
AIW _SIZE
¥_BUF
¥_SIZE
MEB_0
MB_1

EN_|

o

Hitk

MBUS_INIT_Slave

&=

MBUS INIT &1

ESE ]
MBUS_INIT
BOOL
ARRAY[1,,30000] OF WORD
WORD
ARRAY[1..70000] OF WORD
WORD
BYTE
BYTE

awve

MPUS_THIT

==

|
]

Mode

1 —jiddr
115200 —Baud

2 —Parity

10 —Delay

ADR (AIW_BUF) —Inputs
AIW_SIZE —Inputiize
ADR (¥_BUF) —j0utputs

¥_SIZE —lutputiize

Done
Error—HE_O

#HE

i

z MEUS_SLAVE

MBUS SLAVE
Done
Error—ME_1

713 Modbus TCP Communication

This section will demonstrate the Modbus TCP communication function of C56-10 motion
controller through a concrete example.
1. Preparation before use

Table 7-3 Example Components for Modbus TCP Communication

Components Function

Programming device
PG\PC

A programming device with CODESYS V3.5 SP11 is installed to
configure, program and debug the C56-10 programmable controller.

Power Module PWR-02 | Powers the C56-10 motion controller and its 24 VDC load circuit

C56-10 main control Execute the user program, supply 5 V to the bus, and communicate

module with other modules via the Ethernet interface.

Standard network cable | connect C56-10 and programming device
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2. Network

connection
P
( \ l:l
® =[]
— t

EtherNET

EtherCAT

. J

RS485/CAN

N\
%\vz\\ /=) A=) V=) /_\//:\\
L EFEREREREEEE\CA oo

=

Tﬂ

CODESYS V3.5 SP11

C56-10

Use a standard network cable to connect two C56-10s as ModbusTCP master and ModbusTCP
slave, and then Modbus TCP communication can be performed:

CTH300-C CTH300-C
= gk
= = |
= |[ania
‘ 8= [ahia
[} E = =
® B[= L ¢
AT DC

Ethe NET
EtherNET

EtherCAT

EtherCAT

RS4B5/CAN

SN SN
[
RS485/CAN

=
%E

CTH3 C56-10252

PWR-02 O
C56-10

3. Operation steps

Step 1: Wire the C56-10 to the Power Module
Open the front panel of C56-10 and power supply module PWR-02, and then connect them
according to the above network connection diagram.

Step 2: Connect the device
Use a standard network cable to connect the programming device and the ModbusTCP slave.



3: Program the Modbus TCP Slave C56-10

1) Enter a command in the PLC shell, such as "setip 192.168.0.1" and press ENTER to set the IP

address.

2) Program the Modbus TCP slave in PLC_PRG (PRG)

The following instructions are the "Modbus_TCP_Slave" library instructions in the "CO-TRUST
MODBUS LIBRARY" library file:

o PROGRAM PLC_PRG _;:—
Zzall A HihF sl e FE 6 El
1 g VAR EM_1 BOCL 1
z @ VAR Al _BUF ARRAY[1.,3000] OF WORD
3 @ YAR AIW_SIZE INT 3000
4 @ YAR ¥_BUF ARRAY[1.,3000] OF WORD
g @ WAR ¥_SIZE INT 3000
g @ YAR ME_0 BYTE 0 7
£ ¥
db
1 MEUS _TCP_SLAVE
EN_1 MBUS TCP SLIVE
|] Mode - Done
502 —Port Error —ME_O
1 — it
0 —Delay
ADE (&IW BUF) —Inputs
ATW_35IZE —{Inputiize
ADE (W_EBUF)] —j0utputs
W _3IZE —jlutputiize

3) Compile and download the program to the Modbus TCP slave device

Step 4: Program the ModbusTCP Master C56-10

1) Program the Modbus TCP master in PLC_PRG (PRG)

The following instructions are the "Modbus_TCP_REQ" library instructions in the "CO-TRUST
MODBUS LIBRARY" library file.

87



7.1.4

i PROGRAM PLC_PRG _i:
ZEA EE HhE | EaESER HHE E‘D
1 @ WAR MBUS_TCP_MASTER MBUS_TCP_REC
z @ VAR EN_DO BOoL
3 @ VAR write_buf ARRAY[1..121] OF WORD
4 i@ WAR MB_1 BYTE 1]
< 3|
Fae. 4
1 METU3 TCP MASTER
EN_0 MEUS TCP REQ
[| [I First B B Done
192.165.0.1 —IF Error —ME_1
02 —Port
1l —|Unit
1 —EW
40001 —jaddr
120 —fount
ADFR(write_buf) —DatalPltr

Step 5: Modbus TCP master and Modbus TCP slave communicate with each other

1) Power on the Modbus TCP master and slave

2) Use a standard network cable to connect the Modbus TCP master station and the slave
station, that is, they start Modbus TCP communication.

CANopen Communication

This section will demonstrate the CANopen communication function of C56-10 motion controller

through a concrete example.

1. Preparation before communication

{4 Table 7-4 Example components for CANopen communication

Components

Function

Programming device
PG\PC

The CODESYS V3.5 SP11 software is installed to configure,
program and debug the C56-10 motion controller.

Power Module PWR-02

Powers the C56-10 motion controller and its 24 VDC load circuit

C56-10 main control
module

The CPU executes the user program, supplies 5V to the bus, and
communicates with other modules through the Ethernet interface.

EM277C

as CAN slave

Expansion module for
EM277C

Expansion module of CAN slave, mounted behind EM277C
This example uses: digital module EM222-1HH32

Standard
cable

network

Connecting the programming device to the C56-10
Connect C56-10 with CAN Slave

2. Network connection




T\
[
P - -
1= ﬁ
’ ‘ . — L+
=l — LJ ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ L
N ) %
H _\ g @acacaaaea | accacacaaa [
= =R
/5\%2%?@?@?@?%@@5@@
= / EM277C Em222

CODESYS V3.5 SP11

3. Operation steps
Step 1. Power on each device

Open the front panels of the power modules PWR-02, C56-10 and EM277C, and then connect
the power to them by referring to the CANopen communication connection method.

Step 2. Connect the cable

Refer to the CANopen communication connection method to connect each device, the specific
operation is as follows:

1) Use a standard network cable to connect the PC and C56-10

2) Use a standard network cable to connect C56-10 and EM277C

3) The digital quantity module EM222 is connected to the EM277C through the bus
Step 3. Configure CANopen in CODESYS

1) Add CANbus

Right-click on "Device(CTH3 C56-10S2_V0.9)" in the device view and select "Add Device", you
can choose to add CANbus in the pop-up dialog box: Supplier select "<all suppliers>", Fieldbus

select " CANBUS" as the CAN bus.

Devices - o X
=13 Uintithed 1 E‘
=[] |evice (cTH3 cs6-10252 V0.5 ;

= - Gt

=B PLC Logic

an 3 Co

=1L Application i

m Library Manager fasie
BF] PLC_PRG (PRG) | 5. Delete

= @ Task Configuration Browse ¥
- $ r_\'lainTask | Properties...
&F] PLC_PRG| -
[ Add Object 3
% SoftMotion General Axis Py
) AddFolder...
2 Co-TrustLocalBus — |
=% CPU Local 10 | ddpevie.. |,
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Name: [CAMbus

Action:

(@ Appenddevice () Insert device () Plug device () Update device

|5tring for a fulltext search | Vendor: I<AJI vendors > I v

MName Vendor Version  Description LA
= 1] Fieldbusses
AN CANbus
35 - Smart Software Solutions GmbH 3.5.10.0 Meeded for all
i EE Mety CANbus 35 - Smart Software Solutions GmbH 3.5.10.0 CAMbus onan
+..pods EtherCAT
- EB§¥ Ethernet Adapter
+ == EtherMet/IP
<5 i |

[+] Group by category [ | Display all versions{for experts only) [ ] Display outdated versions

Name: CAMbus
Vendor: 35 - Smart Software Solutions GmbH

Categories: CAMNbus
Version: 3.5.10.0 Py
- —y

Order Number: 7777

Append selected device as last child of
Device

&  [You can select another target node inthe navigator while this window is open.)

Add Device I | Close

2) Add CAN master

Select the successfully added "CANBUS" in the device view and right-click to select "Add
Device" to add a CAN master in the "Add Device" dialog: Fieldbus — CANopen — CANopen
Manager—CANopen_Manager.



B Untitled?
=[] Device (CTH3 C56-10252_0.9)

=B PLC Logic

= £ Application

m Library Manager
] PLC_PRG (FRG)

-$ MainTask

Task Configuration

& pLC_PRG

- |caNbus (CANbus)

Cut
"% SoftMotion General Ax & o
Fz
~"% Co-Trust LocalBus Copy
=-"8 CPULocal 10 Paste
K <Empty> (<Empt; % Delete
Browse 3
Refactoring 4
Properties. ..
Add Object

Name: |CANopen_Manager

Action:
® Append device () Insert device ()

Flug device (C) Update device

|5h’ing for a fulltext search

| Vendor: | <All vendars >

Name

=- Fieldbusses

i CAMopenManager

@ CANopen_Manager
m CAMopen_Manager_SIL2

ifl Local Device

CANopen_Manager _SoftMotion

Vendor

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

[<] u

[w] Group by category [ ] Display all versions (for experts only) [ | Display outdated versions

Eg- Mame: CANopen_Manager

Categories: CANopenManager
Version: 3.5.10.0
Order Number: 777

Vendor: 35 - Smart Software Solutions GmbH

Append selected device as last child of
CANbus

&  [You can select another target node in the navigator while this window is open.)

3) Add or scan CAN slaves

Select the successfully added "CANopen_Manager” in the device view and right-click to select
"Add Device" to add a CAN slave in the "Add Device" dialog: Fieldbus -~ CANopen — Remote
Device —EM277C, or right-click "CANopen_Manager" "Select "Scan Device", the slave device

I Add Device I |

Close

(EM277C) will be displayed under the CAN master.
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=G Unbied] >
=[] Device (CTH3 C56-10252_v0.9)
=-E PLC Logic
=i} Application
m Library Manager
H¥] PLC_PRG (PRE)
= @ Task Configuration
= @ MairTask
& pLC_PRG
= [{] canbus (CAMbuUS)
= Lﬁ CANopen_Manager {CANopen_Manager)
[ emz77C (EM277C)
A SoftMotion General Axis Pool
% Co-Trust LocalBus
=& CPU Local 10
4 <Empty > (<Empty =)

< 1] >

4) CANbus settings

CANbus Tab: In this example "Network" is set to 0 and "Baud Rate" is set to 1000000.
5) Configure CAN master

The NODE_ID in the CANopen_Manager master is set to 127.

6) Configure CAN slave (EM277C)

"General" tab: Set the node ID to 4 and check "Enable Expert Settings".

<Remarks> It is necessary to set the DIP switch of EM277C to 4. For the specific configuration
method, please refer to "CANopen User Manual".

"Server Data Object": Newly add 16#01 parameter of 16#2200.

"PDO" tab: Check the parameter groups to be displayed in the "Receive PDOs (Master =>
Slave)" and "Transmit PDOs (Slave => Master)" configuration boxes.



Gi CANbus {B CAMopen_Manager J Gﬁ EM277C X it

ol Receive PDOs (Master = Slave) Transmit PDOs (Slave == Master)
4k Add PDO ok Add Mapping [ Edit ¥ Delete ) db AddPDO ok Add Mapping [#] Edit 3% Delete g
PDOs
Name Object Bit length Name Object Bit length
500z v 16#1400: RPDO 16#201 ($NODEID 32 v 16#1800: TPDO1 16#181 ($NODEID 32
Write Qutput 16#6100:16%01 32 read input 16#6300:16%01 32
CANopen 1/0 Mapping 16#1401: RPDO 162301 ($NODEID 0O | 16#1801: TPDO2 16#281 ($NODEID 0
16#1402: RPDO 16#401 ($NODEID 0 | 16#1802: TPDO3 16#381 ($SNODEID ©
TS | 16#1403: RPDO 16501 ($NODEID 0 7] 16#1803: TPDO4 16#481 ($NODEID 0
Information
< m > < m >

<Remark> Please refer to Appendix F.2 Configuring CANopen Slave Devices for more details on

CANopen slave configuration.

Step 4. Refer to chapter 2.3 Set up communication to set the communication between
C56-10 and the host computer

Step 5. Running, debugging and monitoring

1) Select "Online" — "Login" to establish a connection between the application and the C56-10,
and enter the online state. Then, select "Debug" — "Start" to make the application program in
C56-10 start running, at this moment, the current project can be monitored and debugged.

2) Debug the connected module in the tab "CANopen I/O Mapping" of the EM277C slave (check
"Always in the bus cycle task"), in this example, the digital module EM222 is selected, then click
Turn on its output QO.5.

Result: After Bit13 writes TRUE, Q0.5 of the EM222 module is lit.
7.1.5 Single-axis motion control based on CANopen communication

1. Preparation before communication

Table 7-5 Example components for CANopen communication

Component Function

Programming device with

CODESYS V3.5 SP11 Configure, program and debug C5X-10 series motion controllers
installed
Assembly rail Used to secure the modules in the system.

Provides the C5X-10 motion controller and its 24 VDC load
Power Module PWR-02 o

circuit.
External power supply Provides working power for A4S servo drives.

, Execute the user program, supply 5 V to the bus, and
C56-10 motion controller

communicate with other modules via the Ethernet interface.
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A4S servo driver and ) ) )

This example uses A4S servo driver and supporting motor
motor
Standard network cable Connecting the programming device to the C56-10
Encoder cable Connect A4S Servo Drive and Motor

2. Network connection

4 \ |:|

m‘ ® =

ﬁ@%ﬁ?@%ﬁ;ﬁ@i eae, motor
= 222N

CODESYS V3.5 SP11

3. Operation steps
Step 1. Power on each device

1) Open the front panel of C56-10 and power supply module PWR-02, and then connect C56-10
to PWR-02 according to the above connection diagram.

2) Connect the main power and control power for the A4S servo drive.

Step 2. Use cables to connect each device

Network connection diagram to connect each device, the specific operation is as follows:
1) Use standard network cable to connect PC and C56-10.

2) Use standard network cable to connect C56-10 and A4S servo drive.

3) Use the encoder cable to connect the A4S driver to the motor.

Step 3. Configure CANopen in CODESYS

1) Add CANbus

In the device view, right-click "Device (CTH3 C56-10S2_V0.9)" and select "Add Device", then
you can choose to add CANbus as the CAN bus.

2) Add CAN master

Right-click "CANbus" in the device view, select "Add Device" and then add a CAN master in the
"Add Device": Fieldbus—CANopen—CANopen Manager—CANopen_Manager.

3) Add or scan CAN slaves

Right-click on "CANopen_Manager" in the device view, and select "Add Device" in the pop-up

menu item to add a CAN slave in the "Add Device" dialog box: Fieldbus—CANopen—Remote

Device—A4S, or right-click CANopen_Manager select "Scan Device" to display the CAN slave
(A4S) below the CAN master.



4) Add driver for CAN slave (A4S)

If the A4S is added as a CAN slave in step 3), you can add a driver for the A4S here: Select the
CAN slave (A4S) in the device view and right-click, and select "Add SoftMotion CiA 402".

Devices ~ 1 X
=13 tntitled? -
=[] Device (CTH3 C56-10252_v0.9)
- Bl PLC Logic

= '@ Application

m Library Manager

[ pLc_PrG (PRE)

= @ Task Configuration

—$ MairTask

:..@_W_L_DDP
= [0 canbus (CANbus)
B ﬂ'] CAMopen_Manager (CAMopen_Manager)

[l Ads (a4s)
5) Configure CANbus
[ cambus x| -
General Goraral —
CANbus If0 Mapping Hsbworic: 0 f} cn“
I Information
< m >

6) Configure CANOpen master(CANOpen manager)

Enter the node ID of the CAN master in the "Overview" of the master: 127.

95



[ﬁ CANbus

I General |

CANopen If/0 Mapping

P [f] canopen_Manager x ":

General

Mode ID:

127 : | Check and Fix Configuration... | ‘

Status

Autostart CANopenManager Polling of Optional Slaves

MMT Errar Behaviour: |Restart Slave

Start Slaves
[] NMT start All {if possible)

Information

4 Guarding
Enable Heartbeat Producing

Node ID: 127

£

Producer Time {ms): 200

£ ¥

Sync I TIME

7) Configure CANopen slave (A4S)

First, set the node ID of the slave (ie the address of the slave A4S) in the "Overview" tab, and

then check "Enable Expert Settings".

Then, select the parameters you want to use in the "PDOs" tab, in this case the settings are as

shown below:

4 CANbus i '. CAMopen_Manager [ aas x -|
General Receive PDOs (Master =3 Slave) Transmit PDOs (Slave =3 Master)

' ok AddPDO &k Add Mapping [# Edit 3 Delete 4 Move Up - | gk AddPDO gk Add Mapping [# Edit 3 Delete 4 Move Up ﬁ
PDOs = 5 - -

| Name Object Bit len... Name Object Bit len...
SD0s v 16#1400: RPDO1 para 16#201 ($NODEID+16#2 48 v 16#1800: TPDO1 para 16&#181 (SNODEID+16#1 48

control word 16#6040:16%00 16 status word 16+#6041:16+00 16

CANopen IfO Mapping target_position 16#6074:16#00 32 position_actual_value 16#6064:16200 32

Status

Information

v| 16#1401: RPDO2 para 16#301 ($NODEID+16#3 0
v 16#1402: RPDO3 para 16#401 ($NODEID+16#4 0
v 16#1403: RPDO4 para 16#501 ($NODEID+16#5 ©

vl 16#1801: TPDO2 para
v 16#1802: TPDO3 para
vl 16#1803: TPDO4 para

16#281 ($NODEID+16&#2 0

16#381 ($NODEID+16#3
16#481 ($NODEID+16%4

0
]

In the "CANopen I/0O Mapping" tab, tick "Always in Bus cycle task".

<Remark> Please refer to Appendix F.2 Configuring CANopen Slave Devices for more details on

CANopen slave configuration.

8) Configure A4S driver (SM_Driver_GenericCiA402)

The "Softmotion Driver: Basic" tab of SM_Driver_GenericCiA402 is set as follows:



[ canbus [ cAMopen Manager | [ Ads |+ sM_prive_Genericospaoz x |

General Axis type and limits Velocity ramp type

|:| Virtual mode och sy =t (® Trapezoid
Scaling/Mapping Modulo value [u]: 360.0 ) Sin2
Commissioning ) Finite () Quadratic

0 i (O Quadratic (smoath)

SM_Drive_CAN_GenericDSP402: Software error reaction ;
1/0 Mapping Deceleration [ufs2]: o T T—
Information Dynamic limits Position lag supervision

Velocity [ufs]: Acceleration [ufs%]  Deceleration [ufs2] Jerk [ufs3]: deactivated v

30 | [1000 | [2000 | [10000 | Laglimitpl: |10

The Axis type and limits are selected as "Modulo", the Modulo value is set to 360.0, and the
velocity ramp type is selected as trapezoid.

Step 4. Refer to the chapter 2.3 Set up communication to set the communication between
C56-10 and the host computer

Step 5. Running and debugging

1) Refer to the A4S User Manual to configure the parameters of the current A4S servo slave.
Set the control mode and CANopen baud rate through the front panel of the A4S servo drive:
P01=1 (communication position control mode), P11=1 (CANopen baud rate is set to 1000Kbps).

2) Select "Online" — "Login" to establish a connection between the application and the C56-10
and enter the online state, then, select "Debug" — "Start" to start the application in the C56-10
run.

3) Set P97, P290 and P50 in the "CANopen I/O Mapping" tab of the A4S. Among them, P97 sets
the running speed of the motor, P290 sets the given position size, and P50 (communication
mode command interpolation mode selection) selects whether the motor runs at the speed set by
P97 or at the internal speed of the controller. P50 in this example is set to 0, that is, choose to run
at the speed set by P97.

4) Double-click "SM_Drive_GenericDSP402" in the device view to monitor the operation of the
motor in its "Softmotion Drive" tab.

Result: The servo motor connected to the A4S servo driver executes the given position 10000
according to the speed (500) set by P97.

716 EtherCAT Communication

This section will demonstrate the EtherCAT communication function of C56-10 through a
concrete example.

1. Preparation before communication

Table 7-6 Example components for EtherCAT communication

Component Function

Programming device A programming device with CODESYS V3.5 SP11 is installed to
PG\PC configure, program and debug the C56-10 motion controller.

Assembly rail Used to secure the modules in the system.
Power Module PWR-02 | Powers the C56-10 motion controller and its 24VDC load circuit.
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C56-10 main control

The CPU executes the user program, supplies 5 V to the bus, and
communicates with other nodes in the Ethernet network through the

module ]

Ethernet interface.
EtherCAT master

CTH300 CPU, C56-10
module

EtherCAT slave device

ECT-00

Expansion I/O Modules

16 CTH300 digital and analog 1/0O modules, 8 are connected to two
EtherCAT slave modules respectively

3 standard network
cables

e Connect C56-10 with programming device.

e Connect the OUT port of the EtherCAT communication port of the
C56-10 to the IN port of the first ECT-00.

e Connect the OUT port of the first ECT-00 to the IN port of the
second ECT-00.




2. Network connection

oo =
= 2 3 =
E [e] | [e] | [e] |
0@ 0@ 0@
e L ) @ L S @
%29 %29 %2
@ %) Support up to 8 @
o ° o
o o o
° ° °
EEEEE @ @ )
%) 2 %)
° o 2
o ° o
o2 22 o2
(B ERReG /® ol oo o°
( —— el | Il 8] |
E
CODESYS V3.5 SP11 220VAC PWR-02 19JEcTlo0 DI DO AQ
m|  ©o | | ocav =
m m r=
2] =
[e] | [e] | (o] |
o2 o2 o2
0@ 0@ 0@
) o|| e o e )
29 29 29
(%) (%) Support up to 8 (%)
) ) )
) ) )
) ) )
= ) ) )
%) ) )
) ) )
) ) )
%) %) %)
%) %) %)
) ) )
o2 o2 o2
a1 | a1 | [l |
ECT-00 DI DO AQ

Refer to the network connection diagram above to wire the system.

3. Set up communication

Before setting the communication, it is necessary to set the IP of the programming device PG/PC
to the same network segment as the C56-10 (IP: 192.168.0.x). Setting method: Open the local
connection properties of the PC, double-click the TCP/IP protocol, Change "Obtain an IP
address automatically" to "Use the following IP address", and then fill in "192.168.0.x" in the IP
address.

4. Set the CPU

Double-click "Device (CTH3 C56-10S2_V0.9 )" to open the device dialog box, click the "Add
Gateway" in the "Gateway" drop-down menu in the "Communication Settings" tab, and enter
"Gateway" in the pop-up "Gateway" dialog box. Name", "Driver" select "TCP/IP", "IP Address"
select "localhost", and finally click "OK" to close the dialog box, C56-10 is added to the
communication dialog box.

After the C56-10 is added successfully, click "Scan Network" to search for available devices on
the local network. If the search is successful, select the searched device and click the "Set Active
Path", this operation will activate the communication channel setting, and all
communication-related operations will be associated with this channel.
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Communication Settings Scan Metwork... | Gateway + | Device =

Applications

Backup and Restore

Files 3 @ ®
Gateway .
Log

v|  [pz-2020088520 v]

PLC Settings IP-Address:
localhost

PLC Shell
Port

1217
Users and Groups

Task Deployment
Status

Information

<Remarks> When the system starts, CODESYS related service programs (such as v, !E@,
etc.) will appear in the system tray. If there are no special requirements, there is no need to
operate the service programs in the tray.

5. Operation steps
Step 1. Power on each device

1) Open the front panel of C56-10 and power supply module PWR-02, and then connect C56-10
to PWR according to the network connection.

2) Connect the main power and control power to the system.
Step 2. Use cables to connect each device

Refer to the network connection diagram to connect each device, the specific operation is as
follows:

1) Use a standard network cable to connect the PC and the EtherNET communication port of the
C56-10.

2) Use a standard network cable to connect the EtherCAT communication OUT port of the
C56-10 and the IN port of the first EtherCAT slave module.

3) Use a standard network cable to connect the OUT port of the first EtherCAT slave to the IN
port of the second EtherCAT slave station module.

Step 3. Configure EtherCAT in CODESYS
1) Install the device description file

Install the COTRUST device description files (Co-Trust_C56 _102S2_V0.9.devdesc.xml) and
(Co-Trust ECAT_SLAVE.V1.2.xml) of the CPU C56-10 and EtherCAT slave modules used in the
example components. COTRUST equipment is used in the system, and the specific installation
operations are as follows:

Select "Tools" — "Install Device" to install the device description file. The description files
provided by COTRUST can be selected by setting the corresponding filter (Note: EtherCAT XML
Device Description Profile must be selected). Click "Open" to confirm the option, and the new
device will be added to the device catalog in the "Device Library".

® Select "Tools" — "Device Repository" to open the device library, as shown below:



5% Device Repository

Location: |S\,rstem Repository v| | Edit Locations...

{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

|String for a fulltext search

vl Install...
Uninstall

| Vendor: |<:AII vendors:

Vendor

MName

- E‘] Fieldbusses
+ B HMI devices
= [ pLcs

= @Soi’ﬁ“‘loﬁon PLCs

Ijj CODESYS SoftMotion RTE W3 35 - Smart Software Solutions GmbH

i [ copesYs softMotion RTE v3
@ copEsYs Softmotion RTE V3 x64
i [ copEsYs softmotion RTE V3 x64
[ copesys SoftMotion Win V3
- [ copesys sofvetion Win V3
[ copEsYS SoftMotion Win V3 x64

35S - Smart Software Solutions GmbH
35 - 5mart Software Solutions GmbH

35 - Smart Software Solutions GmbH

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

CODESYS SoftMotion Win V3 x54 35 - Smart Software Selutions GmbH
[l lcTH3 c55-10252 vo.9 enzen Co-Trust
= | - P

(I BE___NT R TS P L T Sy S

Select "PLC" — "SoftMotion PLCs" to see the successfully installed COTRUST device
"CTH3-C56-10S2_V0.9". Expand "Fieldbus" — "EtherCAT" — "Slave" to see "EtherCAT
Slave". After checking, if you need to continue to install the device file, please uncheck "Enable
Device Library Dialog" in "Tools" — "Options".

Tips

1) If you also need other devices that use COTRUST (CANopen or other EtherCAT slave

devices), then you also need to install the following device description files:

¢+ CANopen slave device configuration file (*.eds): Co-Trust E10.eds. Co-Trust
EM277C.eds. A4S_CAN V003.eds;

+  EtherCAT slave device configuration file (*.xml): COTRUST_A4N_ V1.3.xml.

2) Please download the required device configuration file from COTRUST official

website: http://www.co-trust.com.

2) Create a new project

® Choose "File" — "New Project", then choose "Standard Project" and set the file name and
storage directory.

® After performing the above operations and confirming, another dialog box will pop up. In the
dialog box, select the newly added CPU file device (CTH3-C56-10S2_V0.9) and the
programming language used, and then click "OK" to complete the project. create.

3) Add EtherCAT master
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In the opened project, right-click "Device (CTH3-C56-10S2_V0.9)" and select "Add Device", then
you can choose to add EtherCAT master in the pop-up dialog box: Supplier select "<all
suppliers>", Select "EtherCAT" — "Master" — "EtherCAT Master" for the field bus.

4) Add EtherCAT slave

Select the EtherCAT master and right-click to select "Add Device", you can choose to add an
EtherCAT slave in the pop-up dialog box: "<all suppliers>" for suppliers, "EtherCAT" — "Slave"
— "ECT-00", the EtherCAT slave (ECT-00) connected to the C56-10 will be displayed below the
EtherCAT master (C56-10).

=[] EtherCAT_Master (EtherCAT Master)
= [ A4N_EtherCAT (A4N EtherCAT V1.30)
B? SM_Drive_GenericDSP402_1 (SM_T
- [ |EcT_00 (EthercaT Slave)
Hj AIR_08_0B8RTD (Analog Input & Ch
[ AIR_04_4RTD (Analog Input 4 Rid)
% SoftMotion General Axis Pool

5) Configure the EtherCAT master

Double-click "EtherCAT-Master", and set the source address (MAC) in "Overview": Click
"Browse" to the right of "Source Address (MAC)", and then select the corresponding MAC

address.
¢  SM Drive GenericDsP4D2 | 1) A4s | [ CaMopen Mansger |7 canbus [ [f] Device /[ EthercAT_Master x|~
H ~
General Autoconfig Master/Slaves Ethercnlr‘q—
Sync Unit Assignment EtherCAT NIC Setting
EtherCAT /O Mapping Destination Address(MAC) |FF-FF-FF-FF-FFFF Broadcast [ | Enable Redundancy
Source Address (MAC)  [00-000000-0000 | | Browse.. | |
Status
Network Mame =
Infarmation @) Select Network by MAC () Select Network by Name
Distributed Clock Options
Cycle Time 4000 o ps
Sync Offset 20 = Y

[] Sync Window Manitoring

Sync Window 1 - ©s

6) Configure EtherCAT Slave (ECT-00)

Check "Enable Expert Settings" in "Overview", select DC "SM-Synchron" for distributed clock.



[l A4 _EthercaT 1 Gfi EtherCAT_Master ] ecT_oo x -
| Address Additional A

=
~
AutoInc Address -1 5 I Enable Expert Settings I EtherCAT.

Expert Process Data

EtherCAT Address 1002 & [] optional

Startup Parameters
Distributed Clock

_ 1
EtherCAT If0 Mapping Select OC | 5M-Synchron b ||

Status [] Enable 4000 Sync Unit Cycle {ps)

Sync0:
Enable Sync

Information

Sync Unit Cycle Z Cycle Time {ps)
User Defined 0 Z Shift Time {ps)
Syncl: i
Enable Sync 1
Sync Unit Cycle £ Cycle Time (ps)
User Defined 0 * shift Time (ps)
Startup checking | Timeouts

DC cyclic unit control: assign to local pC
Watchdog

Identification
(® Disabled
() Configured Station Alias (ADO 0x0012) Value 1002 =

BExplicit Device Identification {ADO 0x0134) ¥

<Remark> Please refer to Appendix F.3 Configuring EtherCAT Slave Devices for more details on

EtherCAT slave configuration.

Step 5. Refer to "Set Communication Settings” C56-10 Communication with the host
computer

Step 6. Running and debugging

1) Select "Online" — "Login" to establish a connection between the application and C56-10, and
enter the online state. Then, select "Debug" — "Start" to start the application in C56-10.

2) Monitor and debug the current project

Debug the connected module in the tab "Module 1/O Mapping" of the ECT_00 slave (check
"Always in the bus cycle task"), take the Digital Output 16 Bits digital input module as an example,
click "DQ_16_16DQ (Digital Output 16 Bits)”, light up its output Q0.5, the operation is as follows:

Find Filter Show all ~
| Variable Mappi.. Channel Address Type Ready value Unit Description
= "y ' DQ_16_16DQ.. () %QE0  USINT ' DQ_16_16DQ OutByted

" BitD %QX0.0  BOOL
" Bit1 Q0. 1 BOOL
" Bit2 %Qx0.2  BOOL
" Bit3 %Qx0.3  BOOL
"% Bit4 °%QX0.4  BOOL
" Bit5 %080, 5 BOOL TRUE ——»| BIT5 of DQ16 output byte 0 corresponds to Q0.5BIT5 of DQ16
-:@ Bite %OXD.5 BOGL output byte 0 corresponds to Q0.5
" Bit7 %Q0.7  BOOL
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717 Electronic Cam based on EtherCAT Communication

1. Preparation before communication

Table 7-7 Example components for EtherCAT communication

Component Function
Programming device with
CODESYS V3.5 SP11 Configure, program and debug C5X-10 series motion controllers
installed
Assembly rail For fixing the modules in the system

Provide C5X-10 series motion controller and its 24 VDC load
Power Module PWR-02 ireuit
circui

External power supply Provide A4N servo drive working power

. Execute the user program, provide 5V voltage for the bus, and
C56-10 motion controller ] ] ]
communicate with other modules through the Ethernet interface.

A4N Servo Driver and . . .
This example uses: A4N servo driver and supporting motor

Motor

+ Connect programming device to C56-10
Standard network cable + Connect C56-10 with A4N servo driver

+ Interconnection between A4N Servo Drives
Encoder cable Connect A4N Servo Drive and Motor

Internet connection

s

- -
E , |§

CODESYS V3.5 SP11 Motor

(L

Servo Motor




3. Operation steps
Step 1. Power on each device

1) Open the front panel of C56-10 and power module PWR-02, and then connect C56-10 to
PWR-02 according to the above network connection.

2) Connect the main power and control power to the A4N servo drive.
Step 2. Use cables to connect each device

Refer to the network connection diagram to connect each device, the specific operation is as
follows:

1) Use standard network cable to connect PC and C56-10

2) Use standard network cable to connect C56-10 and A4N servo drive
3) Use the encoder cable to connect the A4N driver to the motor

Step 3. Configure EtherCAT in CODESYS

1) Add EtherCAT master

Right-click "Device(CTH3 C56-10S2_V0.9)" in the device, select "Add Device", and then add an
EtherCAT master: "<all suppliers>" for the supplier, "EtherCAT" — "Master" for the fieldbus —
"EtherCAT Master".

Devices * 0 X | i 5M Drive (
=gl UntitledT -
= ‘_ﬂ |DE\u'iCE (CTH3 C56-10252 V0.9) —— T il S'.E
=B PLC Logic Rut
=} application Copy
m Library Manager Paste
¥ PLC_PRG (PRG) ¥ Delete
= E.@ Task Configuration Browse b
: @ bTinTBSK Properties...
& PLC_FRG |
= [ cANbus (CANbus) il - Acd Obrect X
= :3 CANopen_Manager (CAMNg| [ Add Folder...
=[] a4s (a4s) | Add Device. ..
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fi. Add Device

WElHF ther CAT Master

Action:

@ Append device () Insert devics Plug device () Update device

|String for a fulltext search | Vendor: | <Al vendors> W

Mame Vendor Version |
= m Figldbusses
+ AN CANbus
= ok EthercaT
: - B;alf Master
; 35 - Smart Software Solutions GmbH
1) EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH
+ - HB Ethernet Adapter
<| ||| |

Group by category [ Display all versions (for experts only) [ Display outdated versions

[ name:EtherCAT Master 5
Vendor: 35 - Smart Software Solutions GmbH __—‘
Categories: Master S
Version: 3.5.11.40 1
Order Number: [v]

Append selected device as last child of
Device

€  (You can select another target node inthe navigator while this window is open.)

I Add Device I | Close

2) Add or scan EtherCAT slaves

Select the EtherCAT master in the device view and right-click to select "Add Device" to add an
EtherCAT slave: "<all suppliers>" for the supplier, "EtherCAT" — "Slave" — "COTRUS-Servo"
— "A4N". Or right-click on the EtherCAT master (C56-10) and select "Scan Device" to display
the EtherCAT slave (A4N) connected to the C56-10 under the EtherCAT master (C56-10).

Name: |A4N_Eﬁ'1erCAT |

Action:
(®) Append device () Insert device Plug device () Update device
|5h’ing for a fulltext search | Vendor: | <Al vendors > W |
Name A
=: m Fieldbusses D
= o EthercaT
= Dﬁ Slave
#- [ Co-Trust - EtherCAT SLAVE
‘ [l COTRUST - Servo
k- [l ifm electronic - ifm electronic EtherCAT Devices v
| B

Group by category [ Display all versions(for experts anly) [ Display outdated versions

[ name: A4 EthercAT v1.30

Vendor: COTRUST =

Categories: Slave i =
Version: Revision=16£00000001 ] §
Order Number: A4N EtherCAT v =

Append selected device as last child of
EtherCAT_Master

&  (You can select another target node in the navigator while this window is open.)

I Add Device |I| Close

3) Add the driver of the EtherCAT slave



Right-click on the EtherCAT slave (A4N)
softmotion-CiA402-axis".

' Devices v & X
=15 Untitled1 -

= () Device (CTH3 C56-10252_v0.8)
+-El] PLC Logic
& ﬁ CANbus {(CAMbus)

in

=t EtherCAT Master (EtherCAT Master)
=[] A4N_EtherCAT (A4M EtherCAT V1.30)
B sM_Drive_GenericD5P402_1 (SM_Drivel

& SoftMotion General Axis Poal
"% Co-Trust LocalBus
=3 CPULocal 10

2 E <Empty= (<Empty>)

4) Configure the EtherCAT master

the device view and select

"Add

Set the source address (MAC) in the "Overview" tab: Click "Browse" and select the appropriate

MAC address.

7 : . o
¥ SM_Drive_GenericDSP402 [ cANopen Manager

[ ass

[ canbus | Device »ﬁ EtherCAT_Master x| ~

General [w] Autoconfig Master/Slaves

. Sync Unit Assignment EtherCAT NIC Setting

EtherCAT If0 Mapping

Destination Address (MAC) |FE-FF-FRFE-FEFF

EtherCAT. ™

Broadcast [ | Enable Redundancy

Status

Source Address (MAC) |00—00—00—00—00—00

| Browse... |

MNetwork Name

Information (@ Select Network by MAC

4 Distributed Clock

2000

Cycle Time —: us
SyncOffset |20 B
[ sync Window Manitaring

Sync Window |1 : : ps

() Select Network by Name

[ Options

~

5) Configure EtherCAT slave (A4N)

In the "Slave" tab, check "Enable expert settings", and select "DC for synchronization" for

distributed clocks.
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Dspa02 [ A4s ) CAMopen Marager | [iJ Cambus | (] Deviee | (] EtherCAT Master (] A4N_EtherCAT x| v |

General Address Additional = 2
= Enable Expert Settings EtherCA'ﬁ

EtherCAT Address 1001 5 | Optional

AutoIncAddress 0
Expert Process Data

Process Data
4 Distributed Clock

Startup Parameters

Select DC IDC for synchronization W ||
EtherCAT I/0 Mapping Enable 4000 Sync Unit Cycle (ps)
Synch:
Status
Enable Sync 0
Information ® SyncUnit Cycle [ 1 v 4000 Cycle Time (ps)
() User Defined 0 = Shift Time (ps)

Syncl:
[] Enable sync 1

Sync Unit Cyde [y 1 4000 o Cycle Time (ps) il

<Remark> Please refer to Appendix F.3 Configuring EtherCAT Slave Devices for more details on
EtherCAT slave configuration.

6) Configure A4N driver (SM_Driver_GenericDSP402)

The "Softmotion Driver: Basic" tab of SM_Driver _GenericDSP402 is set as follows:

[ ass [ canopen Manager | 7] cambus | [ Device | [J] EtherCAT Mastr | [J] A4 EtherCAT '’ SM_Drive_GenericDSP402_1 X | v
| General Axis type and limits Velocity ram)

[ ] virtual mode Modulo settings (®) Trapezoid
Scaling/Mapping m Modulo value [u]: - O sinz
Commissioning ) Finite () Quadratic

i y (") Quadratic (smooth)

SM_Drive_ETC_GenericDSP402: Ij0 Software error reaction
Mapping Deceleration [ufs2]:

Identification

]

Information Dynamic limits Position lag supervision

Velodty [ufs]: Acceleration [ufs?]  Deceleration [ufs2]  Jerk [u/s®]: deactivated ¥

30 | [1000 | [1000 | [10000 | Leglimitl: |10

The Axis type and Limit are selected as "Modulo", the modulo value is set to 360.0, and the
speed ramp type is selected as Trapezoid.

7) Create a new Cam table

Expand "Device" — "PLC" in the device view, then right-click "Application" and select "Add
Object" — "Cam Table", enter the name of the table in the pop-up dialog box, and click "Open",
the Cam table will be Created successfully. Double-click to open the newly created cam table:
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Step 4. Programming

1 MC_Power Master
MC Power
Master Axis —Haxis itatus
bRegulatorFeal itate —
TRIGL bhriveStartReal State —
[I [I Enable Busvy
Etrar-—
TRIGZ ExrrorlID —
[| [I bEegulatorin
TRIG3
[| [I bhriweStartc
z MC_Power 3Hlawve
MC Power
Flave_I¥is —Hixis Jtatus
bRegulatorReal State
TERIGA bhrive3dtartReal 3tate
[l |] Enable Busvy
Error
TRIGS ErrorID
[l |] bERegqulatorin
TRIGA
[l |] bhriwe3tart
2 MC_MoweVelocity Master
MC MoveVelocity
Master &xis —Haxis a InVelocity
Busvy
TRIG? Commandibhorted
[| |] Execute Error
500 —Velocity ErrorID
50 —acceleration
50 —Dheceleration
0 —Jerk
1l —Dbirection
4 CanTable3elect
MC CamTableSelect
Master Awis —Master Done
Flave_bhwis —slave Busvy —
Cam —SCanTahle Error -
ErrorID —
TRIGSE CanTableID —
[| |] Execute
—Periodic
—Masterdbhsolute
—dlavedbsolute




& CamIn
MC CamTn
Master Awisz —|Master B Indynec ——
Slave Axiz —3lave Busy —
Commandabor ted —
TRIGS Error—
[l |] Execute ErrorID—
0 —MasterOffzet EndOfProfile —
0 —&lavelffset Tappets —
1 —Mastericaling
1 —5laveicaling
0 —&tar tMode
CamTableZelect. CanTableIDl —CanTahleID
—VelocityDiff
L0 —icceleration
50 —Deceleration
0 —Jerk
0 —TappetHysteresis

Step 5. Refer to the chapter 2.3 Set up communication to set the communication between
C56-10 and the host computer

Step 6. Running and debugging

1) Select "Online™ — "Login." to establish a connection between the application and the C56-10
and enter the online state; then, select "Debug" — "Start" to make the application in the C56-10
The program starts running.

2) Monitor and debug the current project

Double-click "PLC_PRG (PRG)" in the device view to open the program table, trigger and
download each instruction in turn.

7.1.8 EtherNET/IP Communication

This section will demonstrate the EtherNET/IP communication function of C56-10 through a
concrete example.

When choosing EtherNET/IP communication, the router needs to establish communication with
C56-10, R51C1-EP/Pro, and then the C56-10 can be programmed and monitored through the
CODESYS programming software.

1. Preparation before communication

Table 7-8 Example Components for EtherNET/IP Communication

Components Function
A programming device with CODESYS V3.5 SP11 and
RxToolsetup V1.4 is installed to configure, program and debug the

Programming device

PG\PC ]
C56-10 motion controller.

Assembly rail Used to secure the modules in the system.
Power Module PWR-02 | Powers the C56-10 motion controller and its 24VDC load circuit.
The CPU executes the user program, supplies 5 V to the bus, and

C56-10 main control , , ,
dul communicates with other nodes in the Ethernet network through the
module

Ethernet interface.

Router Provide connection interface, connect computer, master C56-10
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and slave R51C1-EP/Pro.

R51C1-EP/Pro as a slave.

e Connect the C56-10 to the router
e Connect R51C1-EP/Pro slave station and router

3 standard network
cables

e Connect the computer to the router

2. Network connection
RxToolsetup O

+
CODESYSV3.5SP11

==

= : Router

E N
SRR o M. | B

=

EtherNET/IP

= i EtherNet/IP
oo

oo roaweon 2 5 & s o+

DC24V
R51C1-EP/Pro c

Refer to the network connections above to wire the system.

3. Set up communication

Before setting the communication, it is necessary to set the IP of the programming device PG/PC
to the same network segment as the C56-10 (IP: 192.168.0.x). Setting method: Open the local
connection properties of the PC, double-click the TCP/IP protocol, Change "Obtain an IP
address automatically" to "Use the following IP address", and then fill in "192.168.0.x" in the IP
address.

4. Setup CPU

Double-click "Device (CTH3 C56-102S2_V1.0)" to open the device dialog box, as shown in the
figure below. Select "Gateway" in "Communication Settings", click "Add Gateway", then input
"Name", "Driver", select "TCP/IP", "IP Address" and select "localhost", and finally click "OK" to
close the dialog box , C56-10 is added to the communication dialog box.

After the C56-10 is added successfully, click the "Scan Network" to search for available devices
on the local network. If the search is successful, select the searched device and click the "Set



Active Path", this operation will activate the communication channel setting, and all
communication-related operations will be associated with this channel.

1) Device x
Communication Settings Scan Network... | Gateway » | Deviee ~
Applications
.
Backup and Restore
Files .@ ° .
Gateway
Log
v| |Dz-zozoossszo vl
PLC Settings IP-Address:

localhost

PLC Shell
Port

1217
Users and Groups

e T SR 2

1) Install the device description file

Install the device description files (Co-Trust C56 102S2 V1.0.devdesc.xml) and
(R51CX_EPPROvV203.eds) of the CPU C56-10 and EtherNET slave module used in the sample
components. After the installation is successful, you can use the device in the program system.
The operation is as follows:

Select "Tools" — "Device Repository" to open the following dialog box, which lists the device
descriptions in the system, click "Install".

5. Operation steps
Step 1. Power on each device

1) Open the front panel of C56-10, power supply module PWR-02, and then connect C56-10 to
PWR according to the network connection.

2) Power on the slave R51C1-EP/Pro.
Step 2. Use cables to connect each device

Refer to the network connection diagram to connect each device, the specific operation is as
follows:

1) Use a standard network cable to connect the router and the EtherNET communication port of
the C56-10.

2) Use standard network cable to connect R51C1-EP and router.

3) Use a standard network cable to connect the computer and the router.
Step 3. Configure in CODESYS

1) Install the device description file

Install the device description files (Co-Trust_C56 _102S2_V1.0.devdesc.xml) and
(R51CX_EPPROvV203.eds) of the CPU C56-10 and EtherNET slave module used in the sample
components. After the installation is successful, you can use the device in the program system.
The operation is as follows:

Select "Tools" — "Device Repository", which lists the device descriptions in the system, click
"Install" in the dialog box.
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Lacation: |System Repositary v| | Edit Locations...
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

|Sh’ing for a fultext search Vendor: | <Al vendors >

MName Vendor Version Description
+Eﬂ Fieldbusses
# EHMI devices

# - @ softMotion drives

Select the file format, the description file can be filtered by the file format, then select the desired
file, click the "Open" to confirm the option, and the new device will be added to the device catalog
in the "Device Library".

2) Create a new project

® Select "File" — "New Project" on the main page of CODESYS, then select "Standard

Project" and set the file name and storage directory.

Categories: Templates:

o O @] 4

Empty project  HMI project Standard Standard
project projectw...

Standard
project w...

A project containing one device, one application, and an empty implementation for PLC_PRG

Name: |Unﬁﬂed2

Location: |C:\J..lsers\ganm66 5\Desktop

® After performing the above operations and confirming, another dialog box will pop up. In the
dialog box, select the newly added CPU file device (CTH3-C56-102S2_V1.0) and the
programming language used, and then click "OK" to complete the project.



You are about to create a new standard project. This wizard will create the following
objects within this project:

- One programmable device as specified belaw

- A program PLC_PRG in the language specified belaw

- A cyclic task which calls PLC_PRG

- A& reference to the newest version of the Standard library currently installed.

Device: ICTH3 C56-10252_V0.9 (Shenzen Co-Trust)

PLC_PRG in: |Ladder Logic Diagram (LD}

3) Add EtherNET master

Right-click on "Device (CTH3-C56-10S2_V1.0) and select "Add Device", then you can choose to
add an EtherNET master in the pop-up dialog box: "<all suppliers>" for the supplier, and
"EtherNET/ IP" — "Ethernet".

Name: |Eﬂ'1ernet

Action:

@ Append device () Insert device () Plug device () Update device

|String for a fulltext search | Vendor: | <Al vendors> w

Name Vendor Version Descri ~ |
= B8 Ethernet Adapter
7 ﬂ'] Ethernet 35 - Smart Software Solutions GmbH
= EtherMet/IP
@ Ethernet Adapter
35 - Smart Software Solutions GmbH
= EtherNet/IP Scanner
CIFX-EIF 35 - Smart Software Solutions GmbH
(<] : [T [

[w] Group by categary [ | Display all versions (for experts only) [| Display outdated versions

ﬂi Mame: Ethernet
Vendor: 35 - Smart Software Solutions GmbH
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet
Adapter
Version: 3.5.11.0

Append selected device as last child of
Device

&  [You can select another target node inthe navigator while this window is open.)

I Add Device I | Close

4) Add EtherNET/IP Scanner

Select the Ethernet master in the device view and right-click to select "Add Device", you can
choose to add an EthernetlP scanner: "<all suppliers>" for the supplier, "Ethernet/IP" —
"Ethernet_IP" for the fieldbus Scanner" — "Ethernet/IP Scancer".
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Mame: |EtherMet_IP_Scanner

Action:
® Append device () Insert device c= () Update device

|Sh’ing for a fulltext search | Vendor: | <Al vendors=

MName Vendor Version
= m Fieldbusses
=t = EtherMet/IF
-: == EtherMet/IP Local Adapter
. ﬂ‘] EtherMet/IP Adapter 35 - Smart Software Solutions GmbH 3.5.11.30

= == EtherMet/IF Scanner L
; E EtherMet/IP Scanner 35 - Smart Software Solutions GmbH 3.5.1.0 I ]
+ - MEE Modbus
<| : m |

w

Group by category [ Display all versions (for experts only) [ | Display outdated versions

ﬂi Mame: EtherMet/TP Scanner
Vendor: 35 - Smart Software Solutions GmbH
Categories: EtherMet(IP Scanner
Version: 3.5.11.0
Order Number: 1

Append selected device as last child of
Ethernet

#  (You can select another target node in the navigator while this window is open.)

I Add Device I | Close

5) Add EtherNET/IP slave

Select Ethernet/IP Scancer in the device view and right-click to select "Add Device", you can
choose to add an Ethernet slave (R51Cx-EP): Select "<all suppliers>" for suppliers, select
"Fieldbus" "EthernetIP" — "EthernetIP target" — "R51Cx-EP", you can add EthernetIP slave.

ii. Add Device

Name: |F‘.51Cx_EP

Action:
® Appenddevice () Insert device Pl nce (O Update device

|string for a fulltext search | Vendor: | <all vendars>

MName Vendor Version
= ﬂi Fieldbusses
=4 = EtherlMet/IP
= = EtherNet/IP Remote Adapter
ﬂi EtherMetIP Adapter 35 - Smart Software Solutions GmbH Major Revision
m Generic EtherMet/IP device 35 - Smart Software Solutions GmbH 3.5.8.0
Iﬁ |R51::x_EP ILATC’OS Maijor Revision

<| m |

Group by category [ | Display all versions(for experts only) [ ] Display outdated versions

[ nHame:Rs1Cx EP
Vendor: LATCOS

Categories: EtherMNet/IP Remote Adapter | =
Version: Major Revision=16#%2, Minor Revision = 16#2 s
- ra

Order Number: R51C1_EP

Append selected device as last child of
EtherNet_IP_Scanner

&  (You can select another target node in the navigator while this window is open.)

Add Device I | Close




6) Configure the EtherNET master

Double-click "Ethernet” and set the interface in the "General" tab: Click the "..." on the right side
of "Interface", and then select "ethQ" in the pop-up dialog box. After selecting ethO, the IP
address of the master station can be automatically obtained by CODESYS.

File Edit WView Project Buld Onlne Debug Tools Window Help Y
BeEE & | % 25 & | - 7|3 | 08 % | | = | 98| =
Devices v & X || [f Ethercat Master '[f] Ethernet x -
=[5 Untitled! - |
G |
= [ Device (CTH3 C56-10252_v0.5) ks e ||E|||
+ [l PLC Logic - =
LA IPAddress 192,168 . 0 . 1
+ m CANbus {CANbus) L =
E m EtherCAT_Master (EtherCAT Master) Ethernet Device I/0 Mapping Subnet Mask B A0 e 0 :
5] Ethernet (Ethernet) Default Gateway | 0 . 0 . 0 . 0 |

Information

= m EtherMet_IP_Scanner (EtherNet/IF Scanner)
[ R51Cx_EP (R51CK_EP)
"2 softMotion General Axis Pool
% Co-TrustLocalBus
=" cPULocal 10
~K <Empty> (<Empty>)

| Adjust Operating System Settings

<| n | >
T | 2
[D POUs !.Enewces |

IE Messages - Total 1 error(s), 0 warning(s), 2 message'\'s)]

| Lastbuild: € 0 & 0 Precompile: o Current user: (nobody) @ E

7) Configure EtherNET Slave

Set the configuration IP address of the slave in CODESYS, click "R51Cx-EP", and select
"Scanner Settings" to set the configuration IP address of the EtherNET slave. The configuration

IP address should be consistent with the actual IP address. See step 4 for setting the IP address.
| Devies v B X | [ etecavaster [[f Ethemet [ RS10cEP x| -
=I5 Untitleds hd
: ’ General -
=- E[i Device (CTH3 C56-10252_v0.9) Address Settings
+ B PLc Logic
+- (i canbus (cANbus) |
- m EtherCAT_Master {EtherCAT Master) Assemblies
- m Ethernet (Ethernet) 1 Electronic Keyi
L T ying
= Ethertet IP_Scanner (FtherNet/IP Scanner)| | | UseeOshned Farameters Keying Options
f i [ rs1Cx_EP R51Cx_EP) I EtherNet/IP /0 Mapping (C) Compatibility Check
"8 SoftMotion General Axis Poal J
% Co-Trust LocalBus Status
= % CPULoca 10 ] [#] Check Device Type
L <Empty> (<Empty>) Information

Connections PAddress: | 192 . 168 . 0 . 6 Eth

(®) Strict Identity Check

[#] Check Vendar Code 46

Check Product Code

[#] Check MajorRevision

[[] Check MinarRevision

Restore default values

1<| m | >

TD POUs iux Devices |

< m >

Step 4. Open the RxToolsetup software and set the IP address of the R51Cx-EP to
192.168.0.6
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1) The IP address of R51Cx-EP should be in the same network segment as the computer

network IP. After setting, click the scan icon s to display the scanned slave modules. Click
"Network Device" to enter the module interface.

RXFJIEETE - [Form]

EEHV) I1E(M BED) FBEI(H)
= B B wmil it ¢ S M
oo THO  FEE WHiE S OT# HE O BE DHCP  EfFFHER
IREEESE 8 x
v FelETHE
B
SR

E

<| [>

2) Double-click the slave module to see the actual IP address of the slave.
FNRXZFIEETE - [Form]
A T#EP) =5V) IE() RMED) #EiH)
S BByl YR @
Fr® RO #HEE @ kE T#H Lt# B# 0 oer BEfAER
ITfEEHE= g x EHEs
v = kel AR . [REICI-EP
EFEE o oo et [Te—ha—cc—fl-ec-hl

|
]
RIRiRE ' IP Hift: [82:16R:0:6 ]
: F M [255:2585:250:0 ]
|
|

EHAM®: [192:168:0:1
TFEHE: I
InputSize(hyte) 2 | OutputSizethyte) 2 |
Bl A : [V, 60

>

RE1C1-EFP

General

Input_Filter |5

DO_Error_lodso. . 7 |0

DO_Error_Modet. . 15 |0

DO_Error_Value0..T |0

DO_Error_Values. .15 |0

3) To modify the IP address of the slave, click "DHCP" on the toolbar, open DHCP Service, click
"Add MAC" to add the MAC code to be assigned and set the IP address, click "Start Service"
after the setting is complete, enter the assignment In the process of IP, power off and restart the
module according to the prompt. The IP needs to be reassigned after the module is powered off.
After the assignment is successful, the status will show that the assignment is successful.



THCPARS

MAC 12] RE s

1 7C:BA:CC-F1-EC-B1 192.168.0.6 FhE N IES
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2. Set the MAC code, which can be seen in the real

object, and then set the actual IP address.

| PESTTERR EREH HE
H=ES

= Al

4) Click Close Service after assignment

<Remark> After the R51C1-EP slave station has set the IP address and is powered on again,
once the power is off again or the network cable is plugged in and unplugged, the assigned
address will be lost, and the communication will be unsuccessful. To solve the problem of R51C1
dropping the address, turn off the DHCP of the router.

Step 5. Refer to 2.3 Set up communication and set the communication between C56-10
and the host computer

Step 6. Running and debugging

1) Select the menu item "Online" — "Login" to make the application establish a connection with
the C56-10 and enter the online state; then, select "Debug" — "Start" to make the application in
the C56-10 start operation.

2) The following is a schematic diagram of the successful connection of the master and slave
stations.

=22 (f] Ethernet (Ethernet)
=3[ EtherNet_IP_Scanner (EtherNet/IP Sci |
[ R51Cx_EP (R51Cx_EP)
"3 SsoftMotion General Axis Pool
a Co-Trust LocalBus
= ' CPU Local IO

L <% (<FE>)

7.2 High-speed counting application example

The C5X-10 motion controller CPU itself integrates 6 high-speed counters, and can also be
equipped with HSC high-speed counter modules. This section will introduce the example of
high-speed counter modules and CPU high-speed counters to realize the pulse signal feedback
from the servo motor encoder. Counting and speed measurement.
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7.2.1

Application example of high-speed counting module

1. Preparation before communication

Table 7-9 Example Components

Components

Function

Programming device
PG\PC

CODESYS V3.5 SP11 for configuration, programming and
commissioning of the C56-10

Power Module PWR-02

Powers the C56-10 motion controller and its 24 VDC load circuit

C56-10 main control
module

The CPU executes the user program, provides 5V voltage to the
C56-10 backplane bus, and communicates with other modules
through the Ethernet interface.

HSC-02 high-speed
counting module

HSC-02 high-speed counting module is connected with C56-10
through the bus, and counts the motor speed and position.

Drive

A4S servo driver.

Servo motor

The servo motor is connected to the A4S servo driver.

Standard network cable

Connect programming device and CPU with A4S servo driver.

Encoder cable

Encoder cable connects the A4S servo driver to the motor.

2. Network
connection
o —
[0]
[
2]
JEE 2]
P E—— =T
®®
= = ol@
= = %5
— o[2
®®
- ®®
i Q@
1 o2 —
%)
A\ ®®
EREPEARPERSERIER mean\ A %] \
B O
CODESYS V3.5 SP11 PWR-02 1o 115002 motor

3. Operation steps

Step 1: Wiring

Open the front panel of the C56-10 and power module PWR-02 and wire them. Specific steps

are as follows:

1) Use a standard network cable to connect the programming device and C56-10 (EtherNET

communication port)

2) The C56-10 is connected with the high-speed counting module through the bus

3) Use standard network cable to connect programming device and A4S driver

4) Use the encoder cable to connect the A4S driver to the motor

5) Wiring the high-speed counting module and the A4S driver

Step 2: Run the drive system

The motor starts to run normally by setting the parameters of the A4S servo driver. For the
specific operation, please refer to the A4S Series AC Servo Driver Instruction Manual.



Step 3: Set up PLC communication
Refer to 2.3 Set up communication, and make communication settings in CODESY'S so that the

programming device can establish communication with the C56.

Name: |Gaheway -3 |

Driver: |Tcpﬂp W |

IP-Address localhost
Port 1217

The setting 'TP-Address’ can be used to spedfy an IP Address for the
gateway. This is useful if you want to connect to a remote gateway running
on another PC or device.

By default, this setting is ‘localhost to directly connect to the gateway on
your PC.

| oK | | Cancel

Step 4: Configuration in CODESYS

Right-click on "Co-Trust LocalBus" and select "Add Device", then select the supplier as
"Co-Trust" in the pop-up dialog box, select "Special Device Interface 8 Slot", and finally click
"Add Device" to add For this device, the successfully added device will be displayed under
Co-Trust LocalBus. Finally, select the successfully added INT_00 and right-click to select "Add
Device", and then select to add HSC-02 device.

=& Co-trust LocalBus
= Ii'i IMNT_00_85LOT (Interface & Slok)
[ [HsC_n2 (Hsc-02) |

<Remarks> Double-click the device HSC-02 to open its properties, and you can configure the
module's mode, control word and other parameters. If you configure it here, you don't need to
use the HSC_ 300 and HSC_SETMODE commands.

Step 5: Run the drive system

The motor starts to run normally by setting the parameters of the A4S servo driver. For the
specific operation, please refer to the A4S Series AC Servo Driver Instruction Manual.

Step 6: Add the library file Extbus library

Click "Tools" — "Library" to select the installation library file. After the library file is installed, it
will prompt that the addition is successful, and then add the successfully added library to the
library manager. Please refer to the following operations:

1) Open the library manager from the device catalog: PLC Logic— Application—Library Manager
2) Then click on the library manager interface to add the library file "Co-Trust Extbus Library"

Step 7: Programming with Extbus Library
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The library file of the HSC-02 module has been successfully added, and the information such as
the speed, position and status of the module can be read directly through commands.

<Remark> If parameters such as control word and mode are configured in the HSC-02 module
properties dialog box, there is no need to call the HSC_300 and HSC_SETMODE commands.

Step 8: Debug and Monitor the Program

1) Select "Online" — "Login" to establish a connection between the application and the C56-10
and enter the online state; then, select the "Debug" — "Start" to make the application in the
C56-10 The program starts running.

2) Debug program

Read the current position, speed and other values of the servo motor through HSC_GETCYV,
HSC_GETSPEED and other instructions in the program.

<Remarks> For details about the use of Extbus library, please refer to G Introduction of the
ExtBus library.




7.2.2 Application example of CPU high-speed counter

Internet connection:

(T ]

(EERRERAREATIIE B8 e\

CODESYS V3.5 SP11

motor

2. Operation steps
Step 1: Wiring

Open the front panel of the C56-10 and power module PWR-02 and wire them. Specific steps
are as follows:

1) Use a standard network cable to connect the programming device and C56-10 (EtherNET
communication port)

2) Use a standard network cable to connect the programming device to the A4S driver
3) Use the encoder cable to connect the A4S driver to the motor

Step 2: Run the drive system
The motor starts to run normally by setting the parameters of the A4S servo driver. For the
specific operation, please refer to the "A4S Series AC Servo Driver Instruction Manual".

Step 3: Set up PLC communication
Refer to 2.3 Set up communication and make communication settings in CODESYS so that the
programming device can establish communication with the C56.

Step 4: Configure in CODESYS
Start the CODESYS software and perform the following steps:
1) Create a new project

® Select "File" — "New Project" on the main page of DODESYS, then select "Standard
project" in the pop-up dialog box and set the file name and storage directory. Then select the
newly added CPU file device (CTH3 C56-10S2_V0.9) and the programming language used, and
then click "OK" to complete the creation of the project.

® Right-click "<empty> <empty>" under "CPU Local I0" in the device catalog, select "Insert
Device", and then select the supplier as "Co-Trust" in the pop-up dialog box, and select "Local
10". 10", and finally click the "Insert Device" to add the device, the successfully added device will
be displayed under the CPU Local IO.
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5 tniited1
' Device (CTH3 C56-10252_V0,9)
+ 20 PLC Logic
+Eﬁ CANbus (CANbus)
+ [T EtherCAT_Master (EtherCAT Master) —
'f'ﬂ] Ethernet {Ethernet)
% SoftMotion General Axis Pool
% Co-Trust LocalBus
= % CPULocal 10

. <Empty > {=Emnta=]
4 Cut

Copy
s, Paste
> Delete

Browse 4
Properties. ..

Add Object
(3 Add Folder...
| Pugbevie...

Disable Device

Download missing device description

- i

Name: |Local_IO

Action:

) Append device () Insert device () Plug device () Update device

|Sh’ing for a fulltext search | Vendor: | <Al vendors=

Name Vendor  Version Description
= [ Miscellaneous
| Localo CoTrust  3.5.11.20

[+ Group by categary [ Display all versions(for experts only) [ | Display outdated versions

Name: Local 10
Vendor: Co-Trust
Categories:
Version: 3.5.11.20
Order Number:

Plug selected device into the slot
<Empty=

&  (You can select another target node inthe navigator while this window is open.)

I Plug Device I | Close

2) Install library files

After the installation is successful, the high-speed counter that comes with C5X-10 can be used
in the program system. The specific installation operations are as follows:

Select the "Tools" — "Library Repository" , click "Install".



Location: |5ystem v| |EdthEﬁons...|
(C:\ProgramData\CODESYS Managed Libraries)

Installed libraries:

Company: |{AJ| companies) el

Export...

Group by catego
[ p by category !Dependencies... |

[ Clbrary Frofies..

Select "Co-Trust_ExtBus_SP11V1.2.library". Click "Open" to confirm the option, and the new
device will be added to the device catalog in the "Device Library".

After the above operations are completed, you can refer to the following steps to e check
whether the files are installed correcily:

® Select the "Tools" — "Library Repository " — "Miscellaneous" to see the installed
Co-Trust_ExtBus_SP11V1.2.library.

Location: |System vl |EdtLomﬁons...|
(C:\ProgramData\CODESYS \Managed Libraries)

Installed libraries:

Company: | (Al companies) Uninstal

=+ m=: (Miscellaneous)

- o0 Co-Trust HSC Library (o T
++0 Co-Trust BxtBus library spll  Co-Tast I
+°*-4 Co-Trust Modbus Library  Co-Trst

. [CEN
Export...

Find...

[<]

[#] Group by category

Library Profiles...
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3) Call library file programming
After the library file is added successfully, the instruction of the high-speed counter can be called
for programming, taking the HSC_GETCYV instruction as an example.

Double click “Library Manager“—“ Add Library“, add Co-Trust_ExtBus_SP11V1.2.library to this
project.

File Edit WView Project Lbraries Buld Onlne Debug Tools Window Help Y
S =Ar=1 |08 8% (G| - O Jig | O L T
e + & x||_ i) ubrary manager x | icme | oeves | -}
=5 untitledz | fi5 Add Iibraryl)( Delete library | 7 Properties 73 Details 5] Placeholders
= peviee (CTHZ C56-10252 vo.9) Name 2 2
*@1] PLC Logic i

= 35license = 3SLicense, 3.5.11.50 (35 - Smart Software Solutions GmbH)
- Breakpoint_ogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH}

| 2.3 appiication ] dOuble click
i i - Co-Trust ExtBus library sp11, 1.2.0 {Co-Trust)
| - [¥] PLC_PRG (PRG)

= - Task Configuration

= § MairTask i

£
i
+
B IoStandard = IoStandard, 3.5.10.0 {5y
y:
<]

5 - Smart Software Solutions GmbH)

0 (35 - Smart Software Solutions GmbH)

B pLC_PRG

& SoftMotion General Axis Pool
"% CoTrust LocalBus

= ag] Co-Trust Exthus lbrary si ™

: - Hsc
= ‘:; CPU Local 10 58 s
M Local IO (Local 10)  [E] EBUSBrosdeast
B epusread

*[E] epuswrite

<] T | >
[_D POUs !x Devices | < | mn | >

[E Messages - Total 5 error(s), 0 warning(s), 0 messaga(s)

| Lastbuild: €3 0 B 0 Precompile: &

Double click PLC_PRG(PRG) to start to program.

Current user: (nobody) @ I

Devices ~ 0 X
=13 Untitled1 v
=[] Device (CTH3 C56-10252_v0.9)

.—:.-Ial] PLC Logic

[ E @ Application
@ Cam
Library Manager
W] PLC_PRG (PRG)
i *+ % Task Configuration
+ ﬁ CAMbus {CAMbus)
+ ~[{ EtherCAT_Master (EtherCAT Master)
+ ﬂj Ethernet (Ethernet)
"2 SoftMotion General Axis Poal
. " Co-Trust LocalBus
=% CPULocal IO

I <Empty> (<Empty>)

Drag a function block with EN/ENO from the "Toolbox" on the right, click the three question
marks in the function block box, and an option box will appear.



sbug Tools Window Help Y

20 e ), g [[Er=t=E o M=
o T O O R e = e T
| I ethemet [ RsicxEr ') PLC_PRG x| ~ | TooBox -1
B 8 | X PROGRAM PLC_PRG & ToN [
“ Scope  Name Address Datatype |Ir | Tor
$FF CTU
$FF CTD
= Ladder elements
[ Network
< m | * 1F Contact
: 1 = ’_d'ﬁu'b'l'e ciic.( 41 Megated contact

o Parallel contact
e Parallel negated contact

L e R 43 Coil

453 Set coil

&% Reset coil
& ToN

18 ToF

¥ CTU

£ co

1B MovE
=+ Jump
rer Return

= Branch
-4~ Branch Start/End

LIESCURRTEY )
¥

[<] [ e

Lastbuild: € 0 & 0 Precompile: €3 Current user: (nobody) @
€ m | > | _
= —
1
799

i s | | P

11 EN  ENO——

2 Azl

Select "Co-Trust_ExtBus" — "HSC" to see the instructions related to the high-speed counter,
and click the required instruction to confirm to transfer the instruction into the program.

Text search | Categories

Function blocks A MName Type Origin
Module Calls & {} Co_Trust_BdB... Library Co-Trust ExtSus fbrar...
Keywords #-{} sM3_Basic Library 5M3 Basi; 4.3.2.0 (..

Conversion Operators ~{} sM3_cne Library SM3 CNG, 43.2.0 (3...
#-{} sm3_math Library SM3 Math, 4.3.2.0(...

-{} sM3_Robotis Library 5M3 Robotics, 4.3.2....

- {} standard Library Standard, 3.5.9.0(5...
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Function blacks
Madule Calls
Keywords

Conversion Operators

a Mame

{} Co_Trust_ExtBus_library_spii
EBUSBroadcast
EBUSRead

Z] EBUSWrite

- [£] Hsc_300

-[E] HSC_CLEARLOCK
- [§] nsc_ceTOV

- [§] nsc_eETLOCK

- [£] nsc_GETSPEED

- [E] Hsc_GETSTA
2] nsc_seTMODE

+- [ Hep

®-{} sm3 Basic

- |£] HSC_GETSPEED_AVG

Type
Library
FUNCTION_BLOCK
FUNCTION BLOCK
FLNCTION BLOCK

FLINCTION BLOCK
FUNCTION BLOCK
FLIMCTION BLOCK
FLNMCTION SLOCK
FLNCTION BLOCK
FLINCTION BLOCK
FLNCTION BLOCK

ON_BLOCK

Library

Qrigin

Co-Trusi ExtHus fbrar...

Co-Trust ExtBus fbrar...
Co-Trust ExtEus fbrar...

Co-Trust ExtEus fbrar...

Co-Trust Extaus fbrar...

Co-Trust Extius

Co-Trust ExtBus fbrar...

Co-Trusi ExtEus fbrar...

Co-Trust ExtBus fbrar...
Co-Trust Extaus fbrar...

Co-Trust ExtBus fbrar...

5M3 Basic, 4.3.2.04..

fbrar...

Select the HSC_GETCYV instruction.

Function blocks
Module Calls
Keywords

Conversion Operators

& MName

=-{} Co_Trust_ExtBus_lihrany_spi1
- [E] eBUSBroadcast
EBUSRead

-[E] EBUSWrite

- |E] HSC_GETLOCK

- |E] HSC_GETSPEED

- [E] HSC_GETSPEED_AVG
- [E] HsC_GETSTA

~ [E] nsc_seTMoDE
+ (2 HeP

*-{} sM3 Basic

Type
Library
FUNCTION BLOCK
FLNCTION BLOCK
FUNCTION BLOCK

FLINCTION_BLOCK
FUNCTION BLOCK
FUNCTION BLOCK
FUNCTION BLOCK
FLUNCTION BLOCK
FLNCTION BLOCK
FLNCTION BLOCK
FLNCTION BLOCK

Library

Origin
Co-Trust ExtEus fbrar...
Co-Trust ExtBus fbrar...
Co-Trust ExtEus fbrar...

Co-Trust Extous fbrar...

Co-Trust ExtEus dbrar...
Co-Trust ExtBus fbrar...

Co-Trust Extius fbrar...
Co-Trust ExtBus fbrar...
Co-Trust Extus fbrar...
Co-Trust Extius fbrar...

Co-Trust ExtBus fbrar...

5M3 Basic. 4.3.2.0(...

After calling this instruction, the value used by the instruction input parameter MOD_ID is the

default value of MOD_ID in "Internal configuration”.

279

T,

Y

TR,

HSC_GETCV
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Click "Local_lO" in the device catalog, select "Internal configuration”, you can see the default

value of MOD_ID.




File Edit View Project Buld Onlne Debug Tools Window Help Y
BxE & ' Rl = SO B | e X > | 9| =
' Devices > o X | : m I._ibrary.l;;‘ianager @ PLC_PRG ﬂj Device - Local 10 x -
=5 Unbtled? | 4= ] 1
= [ Device (CTH3 CS6-10252_vo., HM Parameter Type Default Value Unit Des~
iR : T 7| | # Modue 1d DWORD 16702000605 16+0a000505 Mo
B,g ;;: :J::rmm" : Infeimel HORapina I@ channel 0-3 filter BYTE 5 I fiter
i Liorary Manager | satus @ channel 47 filter BYTE 8 filter) _
i PLC_PRG PRG) ! @ channel 8- filter BYTE & fiter|
2 [@ Task Configuratiof | | 1formation @ HSCO MODE BYTE 0 bita-
= & MainTask @ HSCO Filter BYTE 1652 bito
& pic_prs @ HSCO Current value DINT 0 o
% SoftMotion General Axis P 1 @ HSCO Preset Value DINT 0 o
% CoTrust LocalBus | @ HSCO Speed Test Time(ms) BYTE 5 5
=% CPU Lol I0 & HSCo Ctrl BYTE 16#F9 16#F3 bit0:
% HSC1MODE BYTE 0 o bit0-
# HSC1Filter BYTE 15#2 16%2 bit0~
@ HSC1 Current value DINT 0 o
 H5C1Preset Value DINT 0 0
# HSC1Speed Test Time(ms) BYTE 5 5
§ HsC1cHl BYTE 16#FS ] bit0:
| <| ] >
<| n >
]j POUs-;.'z Devices | |
[E Messages - Total 13 error(s), 0 warning(s), 0 message(s)
[ Last build: G 0 @ 0 Precompil‘e: 0 i Current user: (nobady) | @

Remarks: The value of input parameter MOD_ID of all HSC related commands uses the default
value of MOD_ID of "Internal configuration" in "Local_10".

Step 5: Debug and monitor the program

1) Select "Online" — "Login" to establish a connection between the application and C56-10, and
enter the online state. Then, select "Debug" — "Start" to start the application in C56-10.

2) Debug program

Read the current position, speed and other values of the servo motor through HSC_GETCYV,
HSC_GETSPEED and other instructions in the program.

7.3 Example of HSC Interruption

1. Configure in CODESYS
1) Create a new project

® Select "File" — "New Project", then select "Standard project" and set the file name and
storage directory. Select the device (CTH3 C56-10S2_V0.9) and programming language, and
then click "OK" to complete the creation of the project.

® In the device catalog, right-click "<empty> <empty>" under "CPU Local 10", select "Plug
Device", then select "Local 10", and finally click " Click the "Insert Device" button to add the
device, the successfully added device will be displayed under the CPU Local 10.
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=&l PLC Logic
.T] Library Manager

. SoftMotion General Axis Pocl
'I Co-Trust LocalBus.
=% CPULocal IO

& [Emptys (= =

Browse »
Properties...

Add Object

Add Folder...

Disable Device

Expression
IE Messages - Total 0 error(s

Download missing device description
Edit Object
Edit Object With. ..

O, B8

Name: |Local_IO

Action:

() Appenddevice () Insert device (@ Plug device () Update device

String for a fulltext search | Vendor: | <Al vendors=

Vendor  Version Description

Co-Trust 3.5.11.20

[w] Group by category [| Display all versions(for experts only) [ | Display outdated versions

Name: Local IO
Vendor: Co-Trust
Categories:
Version: 3,5.11,20
Order Number:

Plug selected device into the slot
<Empty=

#  (You can select another target node inthe navigator while this window is apen.)

I Plug Device I | Close

2) Install library files



Before using the C5X-10 automatic high-speed counter, you need to install the Exbus library. The
specific installation operations are as follows:

Select "Tools" — "Library Repository" to open the following dialog box, click "Install".

Location:  |System v| | Edit Locations. ..
(C:VProgramData\CODESYS Managed Libraries)

Installed libraries:

Company: | (Al companies)

Uninstall

Export...

[#] Group by category

Library Profiles...

Select "Co-Trust_ExtBus_SP11V1.2.library". Click the "Open" to confirm the selection, and the
new device will be added to the device catalog in the "Device Library".

< vT‘Ism-iﬁ v oHD;ﬁ:,ézﬁ" |
R ETEE E=- O @
viso- B o = - ErGE =5 e 8
@ OneDrive M Backup_of EESE.cdr 2020-10-09 17:05 CorelDRAW 201.. 2,362 KB
M Backup_of BR&EI1.cdr 2020-09-15 18:18 CorelDRAW 201... 919 kB
= itrese M C5-X5HMiEE cdr 2020-07-07 13:57 CorelDRAW 201... 10,380 KB
pous 8] C5-X51T05RE jpg 2020-07-07 11:30 PG STiE 2,487 KB
= | CCTER B pdf 2020-09-18 8:53 PDF 24 21,535 KB 2
Sl= [] Co-Trust C56_10252 V0.9.devdescxm| ~ 2020-10-13 16:14 XML 37 246 KB Si
ER [7] Co-Trust C57_10252 V0.9.devdescum|  2020-10-13 16:14 XML 378 246 KB
‘ T ‘® Co-Trust ExtBus SP11V1.2library 2020-10-20 10:36 CODESYS library 106 KB
)= 5] CTHI00-CEFIEAFERBREESR V1.  2020-07-17 16:52 WPS i 15,665 KB
= =|  [[] CTH200-H56-10-1.DWG 2020-09-17 14:57 DWG i 343 KB
m=m [] CTH300-H56-10-2.0WG 2020-09-17 14:57 DWG 3oi 343 KB
e HERE (@) CTH300EFICSX- 1 OERFRRISTRE.,  2020-10-15 18:03 Microsoft Word .. 6,034 KB
= T (D) 0 CTH300EFICSX- 10 RE#ISERAE.  2020-10-19 18:23 Microsoft Word ... 19,516 KB
= ganm665 (sz/ | 0% DDCRIOMASRERHH20191118-01....  2020-08-28 18:21 Microsoft Word ... 4,860 KB
P v [ devicecacheaml 2020-10-20 9:48 XML 37HS 0Ke v
SZIHE(N): | Co-Trust ExtBus SP11V1.2libra v| |EERt ) V.
2 i oy

Check if the file is installed:

® Select "Tools"—"Library Repository "—"Miscellaneous" to see the installed
Co-Trust_ExtBus_SP11 V1.2, library.
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|'il Library Repository

Location: |System
{C:\ProgramData\CODES Y5 \Managed Libraries)

Installed libraries:

Company: |(.MJ companies) ¥ | Uninstall

g 4 Export...
-0 Co-Trust HSC Library  Co-Tast

* [ corust sasus bran oo et

& # Co-TrustModbus Library  Co-Tust

= Application

= Intern

:? System

= Use Cases

Details...

Group by catego
[w] A LaEgary Dependendes. ..

3) Call library file programming

2. Set interrupt
Right-click "Task Configuration”, select "Add Object", and then select "Task" to create a new
"Task".

Device (CTH3 C56-10252_V0.9)
=2 pLC Logic
= £ Application
.TJ Library Manager
B9 pLc_PRG (RE)
E'-@ MainTask

-~ softMotion General Axis Pool | =
"X Co-Trust LocalBus
=" CPULocal IO

----- M Local IO {Local IO)

Add Folder...
Edit Object
Edit Object With...

Click new "task" to set the interrupt. First, select "external" as the configuration type.



File Edit View Project Buld Online Debug Tools Window Help

BEd| & o o p BEX AR -0 0%

> & x| & Task x|

=5 Unsitleds || configuration |
= () Device (CTH3 C56-10252_v0.5)
=&l PLC Logic Prioty (0.31 1 |1
o Application

Type

o Libs M
B vy vanzger ek 10.0_RIS:

1) PLC_PRG (PRG)

= @ Task Configuration
- @ MainTask
8 pc_pre
2 Task Time (2.g. t£200ms): |_

Watchdog
[C1Enable

"8 SoftMotion General Axis Pool ot T
£ Sensitivity: 11

’ % Co-Trust LocalBus =
=" CPULocal IO
“H Local_IO (Local 10)

=+

ok Add Call 3 Remove Call [& Change Call | # Move Up # Move Down Open POU

POU Comment

Application Value Prepared value  Execution point

Lastbuild: € 0 & 0 Precompile: o Current user: (nobody)

Configuration
~
Priority { 0..31 J: |l
Type
External event: (I0_0_RISE v
10_D_FALL
Watchdog I0_1_RISE
10_1 FALL
[]Enable 10_2_RISE
——————————— 10 2 FALL
Time (e.q. t#200ms): | 10_3_RISE
- |10 3 FALL
P | I0_4 _RISE
5 11 oA
Sensitivity 1074 FALL
I0_5_RISE
I0_5_FALL
10_6_RISE
4 I0_6_FALL
r g Dt
.+ Add Call % Remaove Call [ ChangEIU_?_RISE
I0_7_FALL
POU Comment |17 1sE
110 FALL
I1_1 RISE
111 FALL
HSCO_CV_PV
HSCO_Change_of_direction
T HSCO_extern_recovery_Z_phase
Application Type Vapeco 1CV PV
), 0 message(s) HSC1_Change_of_direction
HSC1_extern_recovery_7_phase
Last build: |Hsc2_cv_py

3. Connection interruption

Right-click "Application" — "Add Object" — "Program Organization Unit", click "Open" to
create a new POU.
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7 Untitled1.project® - CODESYS
Fil

Edit Wiew Project Build Onlne Debug Tools Window Help
Sl

==Y . P S N -

]

> 3 X | & Task x|
= 4’5] Linfitled i ¥ || Configuration |
=l m Device (CTH3 C56-10252_V0.9)

=B PLC Logic Priority (0.31 ) |1

Expression Application Metwork Variable List (Receiver)...

[El Messages - Total 0 errar(s), 0 warning{s), 0 message(s}l Network Variable List (Sender)...

L |Q Application |
Lib Cut
i i ; , g BExternal event: |I0_0_RISE
: T Copy
= @ Ta: Paste A  Alarm configuration. ..
=& X Delete €3 Application. ..
@ Browse 3 zﬁ:j Axis Group...
% oo Refactoring » @ Cam table...
s = ] @ CNC program...
% CoTrustLa Properties... & oNCsets
i - settings...
=8 cPuLocal IfT] Add Object | '|E!-'
; - — Data Sources Manager...
W Local I () addFolder... '
[ Edit Object o
External File...
Edit Object With...
L “ Global Variable List...
[y Pous |52 Devices“!_ q L Image Pool...
Delete application from device =0 Interface...
Y

Persistent Variables...
output S I
POU for implict checks...
Devices > 0 X
=15 unoteds bt
=[] Device (CTH3 C56-10252_v0.9)
= &1 pLC Logic
- ﬁ Application

m Library Manager
~[F] PLC_PRG (PRG)
= {235 Task Configuration
— : g@ MainTask
) pLc_pre
; g@ Task
2 SoftMotion General Axis Pool
% Co-Trust LocalBus
=" CPULocal 10
“H Local IO (Local 10}

<] mn [ |»

:.:__—I - . l—
l[- |D POUs Eg Devices

i)

Drag the new POU to the bottom of the configured "Task" (interrupt task), and the interrupt
subroutine can be written in this POU. When an interrupt occurs, the subroutine below the
corresponding interrupt task will be executed once.



=5 Untited h
=[] Device (CTH3 C56-10252_V0.9)
2 A1 PLC Logic
=€} Application
: m] Library Manager
] PLC_PRG (PRE)

(G ]
=[] Task Configurafion
-: £ MainTask
T [
=g Task
| g
" SoftMotion General Axis Pool
% Co-Trust LocalBus
=-'% CPULocal 10
M Local_IO (Local I0)

7.4 CNC project

Please get the project about the CNC function in the CODESYS installation directory:

& Tutorial = || |
THE ERBE EFN WK TAEC  #HEha o

@gg - © I? f_lﬁi l| B x E’ '

HidE (o) |@CZ "WProgram Files\CODESYS\Frojects'SoftMotion'\Examplesi\Tutorial Vl =3
@ CHC_File

@' CHC_File_3DFath
@' CHCdirect

@ CHConline

@ CHCprepro

@ CHCtable

@ FLCopenMulti

@ FLCopenMul tiCAM
@ FLCopenSingle
[ ingled
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Appendix

The appendix introduces various library commands, quick query information,

ordering information, etc. The details are as follows:

Terminology Explanation

Power Budget

Expansion Module Specifications

10 module channel configuration control word
Introduction to the use of CT_MODBUS library

Detailed description of related operations in
CODESYS

Introduction of the ExtBus library
Installing device description files in CODESYS

Instruction quick check

Product Oder Info.




Terminology Explanation

Table A-1 Explanation of Abbreviated Terms

Abbreviation Full Name
AC Alternating Current
DC Direct Current
ADC Analog to Digital Converter
DAC Digital-to-Analog Converter
CODESYS Controlled Development System
PLC Programmable Logic Controller
CPU Central Processing Unit
HMI Human Machine Interface
FB Function Block
FC Function
HSC High-speed counter
IEC International Electro Technical Commission
SDO Service Data Object
PDO Process Data Object
RTD Resistance Temperature Detector
TC Thermocouple
UDP User Datagram Protocol
IL Instruction List
ST Structure Text
SFC Sequential Function Chart
CFC Continuous Function Chart
FBD Function Block Diagram
LD Ladder Diagram
Power Budget

After selecting the CPU, power supply module, relay module and expansion module of each rack,
it is also necessary to confirm whether the current consumption and power consumption of the
system bus meet the following conditions:

Condition 1: Confirmation of bus current consumption

The internal bus voltage is 5V DC, and the current is provided by the CPU (when there is no
Intermediate expansion module) or the Intermediate expansion module. The sum of the bus
current consumption of the expansion modules on each rack cannot exceed the maximum bus
current allowed by the CPU or Intermediate expansion module.

Condition 2: Confirmation of power consumption
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When using a power supply module, the sum of the power consumption of the other modules in
each rack cannot exceed the maximum power consumption allowed by the power supply
module.

When using an external power supply, select a model with an appropriate power size according
to the sum of the connected power.

Table B-1 5V DC bus current supply and consumption

Name Supply Current Current Consumption
C56-10 1600mA -
C57-10 1600mA -
INT-00 1600mA -
DIT-08 - 60mA
DIT-16 -- 80mA
DIT-32 - 130mA
DQT-08 - 70mA
DQT-16 -- 120mA
DQT-32 -- 210mA
DQR-08 - 45mA
DQR-16 -- 60mA
AlS-04 -- 50mA
AIC-08 - 30mA
AlV-08 -- 30mA
AQS-04 -- 40mA
AQS-08 -- 40mA

AMS-06 - 50mA
AIT-04 - 50mA
AIT-08 -- 50mA
AIR-04 - 50mA
AIR-08 - 50mA
HSC-02 - 100mA
HSP-04 - 100mA

Table B-2 24V DC bus current supply and consumption

Name Supply Current Current Consumption
PWR-02 2000mA -
C56-10 - 800mA
C57-10 - 800mA
INT-00 - 800mA
DIT-08 -- -
DIT-16 -- -
DIT-32 - -
DQT-08 - 50mA
DQT-16 - 95mA
DQT-32 -- 180mA
DQR-08 - 64mA
DQR-16 - 130mA
AlIS-04 - 65mA

AIC-08 -- 50mA




AIV-08 - 50mA
AQS-04 - 110mA
AQS-08 - 200mA
AMS-06 - 110mA
AIT-04 - 50mA
AIT-08 - 50mA
AIR-04 - 60mA
AIR-08 - 80mA
HSC-02 - -
HSP-04 - 100mA

C Expansion Module Specifications

CA1 Power supply module

The PWR-02 power supply module can provide 24V DC for C5X -10 and expansion modules
(except digital modules). Please select a power supply module for each rack, and select other
power supplies for digital input and output and sensors.

Table C-1 Basic Attributes of Power Module PWR-02

Name

Descreption Order no.

PWR-02

Input: 85~264V AC output:24V DC/2A

CTH3 PWR-020S1

Table C-2 General Characteristics of Power Module PWR-02

Physical characteristics

dimensions(WxHxD)

| 34x115x101.6 mm

LED indicator

24VPOWER(green)

| ON: with 24V DC output, OFF: without 24V DC output

Switching

24V DC power control
switch

ON: with 24V DC output, OFF: without 24V DC output

Table C-3 Functional Characteristics of Power Module PWR-02

Input voltage

Voltage range

85~264VAC, wide voltage input

Rated frequency 50Hz/60Hz
Frequency Range 47Hz~63Hz
Efficient 75%

Alternating current

0.9A/110V, 0.5A/220V

Inrush current (25°C max)

<20A/110V, <35A/220V

Output voltage

DC voltage / rated current 24VDC/2A
Rated power 48W
Ripple and noise (maximum) 150mVp-p
Voltage output range 5%

Start / rise / hold time

<2.5s/<50ms/=20ms

Isolation (power input and
output)

Isolation between 110V / 220V AC and 24V DC
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Protection function

Overload protection

105%~130% of the rated output power, cut off the output, and
automatically recover after troubleshooting.

Overvoltage protection

115%~135%Ue. Protection mode: hiccup mode, automatic
recovery after troubleshooting.

Surge protection

The power supply terminal provides surge absorption function

Overcurrent protection

The power output provides overcurrent protection.

Safety electromagnetic compatibility

Withstand voltage

Input ~ output: 1.5kvdc, input PE: 1.5kVDC, output-PE:
500VDC

Isolation resistance

Input ~ output, input-PE, output-PE: 100M Q / 500VDC.

Standard basis

Refer to UL60950 and UL1950 for safety and EN55022 for
electromagnetic compatibility.

Interface diagram

Annn

PWR-02

i SRNIN SN

i —

Interface Diagram

—— Indicator light

. = 24V DC output switch

Noo 110V/220V AC input power terminal

%“‘ 24V DC input power terminal

Table C-4 Definition of the 240V AC input power port of the PWR-02

Removable terminal Signal Definition
@ E L FireWire
@ E N Zero line
@ E Grounded




Table C-5 Definition of the 24V DC output power port of the

Removable terminal Signal Definition

@ E L+ 24V+

@ | M 24V-

@ E L+ 24V+

@ E M 24V-

Table C-6 DIP switch definition of PWR-02
Switch Status Direction Definition
ON upP with 24V DC output
OFF DOWN without 24V DC output
C.2 Digital Module

Table C-7 Basic attributes of digital modules

Name Specification Description Order number
DIT-080S1 Digital input 8 x 24VDC CTH3 DIT-08081
DIT-160S1 Digital input 16 x 24VDC CTH3 DIT-16081
DIT-320S1 Digital input 32 x 24VDC CTH3 DIT-320S1
DQT-080S1 Digital output 8 x 24VDC CTH3 DQT-080S1
DQT-160S1 Digital output 16 x 24VDC CTH3 DQT-160S1
DQT-320S1 Digital output 32 x 24VDC CTH3 DQT-320S1
DQR-080S1 Digital output 8 x Relay CTH3 DQR-080S1
DQR-160S1 Digital output 16 x Relay CTH3 DQR-160S1

Digital Input Module

Table C-8 Specifications of Digital Input Module

Item DIT-080S1 DIT-160S1 DIT-320S1
Dimension(WxHxD) 34%115%100 mm
Input 8 16 32
Current 24V DC 4mA/ channel 4mA/ channel 4mA/ channel
consumption | +5VBus 60mA 80mA 130mA
Input type Drain/Source (IEC 1 Drain)
Input rated voltage 24V DC, 6mA
Input voltage range 20.4~28.8V DC

Surge voltage

35V DC, continue 0.5s

Logic 1 (minimum)

15V DC, 2.5mA, Flip level: 10.5V DC+15%

Logic 0 (maximum) 5V DC, 1mA
Connect 2-wire proximity

switch sensor (BERO)

Allowable leakage current | 1mA
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(maximum)

Input filtering

6.4ms (default), 12.8ms

Configurable, supports 0.2ms, 0.4ms, 0.8ms, 1.6ms, 3.2ms,

Input frequency

1.5kHz, 50% duty cycle

input resistance

6.6kQ

isolation 500V AC for 1 minute
Number of isolation points
8 8 8
per group
Simultaneous ON points 8 16 32
Shield 500m
Cable length -
Unshielded | 300m
Wiring
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Digital Output Module
Table C-9 Digital Output Module Specifications

M

|

Item DQT-080S1 | DQT-160S1 | DQT-320S1 | DQR-080S1 | DQR-160S1
Dimension(WxHxD) 34x115%x100 mm
Output 8 16 32 8 16
Current 24V DC 50mA 95mA 180mA 64mA 130mA
consumption | +5VBus 70mA 120mA 210mA 45mA 60mA
Input type Solid state-MOSFET, source type Relay-dry contact




Input rated voltage 24V DC DC: 24V,AC: 110V/220V
Output voltage range 20.4~28.8V DC DC: 5~30V,AC: 5~250V
Logic 1 (min) 20V DC -

Logical 0 (max)

0.1V DC,10kQ load

Maximum output
current

0.5A

2A

Current at each
common terminal

Maximum 4A

Maximum 16A

Maximum output

15uA -
leakage current
Surge current 8A,100ms 5A, 4s@10% duty cycle
Lamp load 5w DC: 30W /AC: 200W

contact resistance

0.3Q, Maximum 0.6Q

The maximum for new
devices is 0.2Q

Output delay

Off to on (max): 50uS
On to off (max): 200us

Maximum 10ms

Maximum output
frequency

1kHz

Resistive load: 10Hz
Lamp load: 1Hz
Inductive load: 0.5Hz

Mechanical life (no
load)

10,000,000

Contact life (rated load)

100,000

Field to
logic

500V AC,Lasting for 1min

Quarantine :
Coil to

contact

1500V AC, lasts 1min

Isolation points per
group

Simultaneous on points

8 16 32

Two outputs are
connected in parallel

Support parallel connection of two
outputs in the same group

Cable Shield

500m

length |Unshielded

150m
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Wiring
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Analog Module

Table C-10 Basic properties of analog modules

Name Specification Description Order number
AlS-04 Analog voltage and current input, 4Al x 12 bits CTH3 AIS-040S1
Analog voltage and current input and output, 4AIx12
AMS-06 | o 2% o 29bi o P P CTH3 AMS-060S1
AIV-08 Analog voltage input, 8Al x 16 bits CTH3 AIV-080S1
AlC-08 Analog current input, 8Al x 16 bits CTH3 AIC-080S1
AQS-04 Analog voltage and current output, 4AQ x 12 bits CTH3 AQS-040S1
AQS-08 Analog voltage and current output, 8AQ x 12 bits CTH3 AQS-080S1
Table C-11 General characteristics of analog modules
Item AlIS-040S1 | AMS-060S1 AlV-08051/ AQS-040S1 | AQS-080S1
AIC-080S1
Physical
Dimension(WxHxD) | 34x115%x100 mm
Power
Rated input voltage 24V DC
Input voltage range 20.4V~28.8V DC
Input Current 65mA 110mA 50mA 110mA 200mA
Reverse polarit
protectio: ’ VES
Bus power suppl
voItaZe " oV De
Bus power current 50mA 30mA 40mA
LED indicator
24\ power indicator ON: 24VDC power supply. OFF: No 24VDC power supply
SE indicator ON: Module failure. OFF.: No error .
Flashing: Input current signal exceeds limit alarm (only for 4-20mA)

C-12 Functional Characteristics of Analog Modules

Item

Description

Extensions

Provide Bus expansion function

Signal isolation

Isolation between field and Bus

Power protection

The power supply terminal provides reverse connection protection and
surge absorption

Filter function

Using a combination of hardware filtering and software filtering

Power function

The module uses 24V DC power supply

Analog Input Module

Table C-13 Analog Input Module Specifications

Item

AlS-040S1 AIV-080S1 AIC-080S1

Input type

Voltage or current

Voltage input Current input

(differential input)
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Input 4 8
Input Voltage Unipolar: 0 ~ 5V, 0 ~ 10V, bipolar: £ 2.5V, + 5V
range Current 0~20mA, 4~20mA

Maximum | Voltage 30V DC

input Current 40mA

input Voltage 22MQ

resistance | Current 250Q

Data Voltage 0~+32000(unipolar), -32000~+32000(bipolar)
Format Current 0~+32000

Input step response

4 channels 5ms (fastest)

8 channels 50ms (fastest)

Module update
frequency (all channels)

4 channels support 200Hz,
100Hz, 50Hz, 20Hz and
10Hz configurations
Default: 50Hz all channels

8 channels support 50Hz, 20Hz,
10Hz, 5Hz and 2Hz configurations
Default: 10Hz all channels (50Hz
only meets 4 channels)

Common mode
suppression

>40dB

Channel crosstalk

>60dB

Common mode voltage

-12V<signal voltage+common mode voltage<+12V

Unipolar

12 bits

16 bits

Resolution -
Bipolar

11 bits + Sign bit

15 bits + Sign bit

Measuring principle

Successive approximation

Sigma-delta(z-A)

Measurement error

0.5%(maximum)

0.1%(maximum)

Wire break detection
(only for 4~20mA)

Broken wire calibration: -32768, 32767 two values are optional

Field to logic

Isolation 500V AC
24VDC to logic
Ultra-negativ , ) . :
Unipolar: 0, bipolar: -32768 | Unipolar: 0, bipolar: -32768
erange
Diagnosis | Over positive | Unipolar: 32760, bipolar:

range

32752

Unipolar: 32767, Bipolar: 32767

No power

32736

32766




Wiring
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Table C-14 Analog Output Module Specifications

|

Item AQS-040S1 | AQS-080S1
Output type Voltage or current
Input 4 | 8
Output Voltage 10V
range Current 0~20mA, 4mA~20mA
Output misconnection voltage | Max. 30V DC
Protect . .
Voltage short circuit protection | YES
Data Voltage -32000~+32000(at full scale)
format Electric current 0~+32000(at full scale)
Establish Voltage output 100us
time Current output 2ms
Load Voltage output 5000Q(min)
impedance Current output 500Q(max)
) Unipolarity 12 bits
Resolution : . .
Bipolar 11 BIST + sign bit
Typical value: £ 0.5% of full scale. worst
Voltage
Accuracy case: £ 2% of full scale
electric current Typical value: + 0.6% of full scale. worst

147




case: + 2% of full scale

Quarantine | Power isolation 500V AC
Wiring
& AQS-040S1 ¢ AQS-080S1
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Analog Input and Output Module

Table C-15 Specifications of analog input and output modules

Input characteristics AMS-060S1
Input type Voltage or current (differential input)
Input 4

Voltage Unipolar: 0~5V, 0~10V. Bipolar: +2.5V, 5V
Input range

Current 0~20mA,4~20mA
Maximum Voltage 30vDC
input Current 40mA
Input Voltage 22MQ
resistance Current 250Q

Voltage 0~+32000(Unipolar), -32000~+32000(Bipolar)
Data Format

Current 0~+32000
Input step response 4 channels

Input step response 4 channels 5ms (fastest)

5ms (fastest)
Module update frequency (all 4 channels support 8 channels support 50Hz, 20Hz,




channels)

200Hz, 100Hz, 50Hz,
20Hz, 10Hz
configuration

Default: 50Hz all
channels

10Hz, 5Hz, 2Hz configuration
Default: 10Hz all channels

Common mode

>40dB

Channel crosstalk >60dB

>60dB

Common mode voltage

-12V<ssignal voltage+common mode voltage<<+12V

Unipolar

12 bits

Resolution

Bipolar

11 bits+sign bit

Measuring principle

Successive approximation

Measurement error

0.5%(max.)

Disconnection detection (only for

4 ~ 20mA)

Disconnection calibration: -32768,32767 two values are
optional,

Isolation (field to logic)
/24VDC to logic)

500V AC

Over negative
range

Unipolar: 0, bipolar: - 32768

Diagnosis Over positive . .
Unipolar: 32760, bipolar: 32752
range
No power supply | 32736
Output characteristics AMS-060S1
Output type Voltage or current
Output points 2
Voltage 10V
Output range
Current 0~20mA, 4mA~20mA
Output
misconnection Max. 30V DC
Protect voltage
Voltage short
o . YES
circuit protection
Voltage -32000~+32000(at full scale)
Data Format
Current 0~+32000(at full scale)
Establish Voltage output 100us
time Current output 2ms
Load Voltage output 5000Q(min)
impedance Current output 500Q(max)
. Unipolar 12bit
Resolution : ) . .
Bipolar 11bit + sign bit
Typical value: + 0.5% of full scale. worst case: £ 2% of full
Voltage
- scale
Precision -
Typical value: + 0.6% of full scale. worst case: £ 2% of full
Current
scale
Power isolation
Isolate - - 500V AC
Field to logic
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Wiring
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Temperature Module

M\_,

Table C-16 Basic Properties of Temperature Modules

Name Specification Description Order number
Th le input module, 4 TC, isolated type

AIT-04 1ermocoUple NPt mody ! P CTH3 AIT-040S1
with 16 bits accuracy
Th le input module, 8 TC, isolated type

AIT-08 1ermocoUple NPt mody ! P CTH3 AIT-080S1
with 16 bits accuracy
Thermal resistance input module, 4 RTD, isolated

AIR-04 ) , CTH3 AIR-040S1
type with 16 bits accuracy
Thermal resistance input module, 8 RTD, isolated

AIR-08 ) , CTH3 AIR-080S1
type with 16 bits accuracy

Table C-17 General Characteristics of Temperature Modules

Item

AIT-040S1 AIT-080S1 AIR-040S1

AIR-080S1

Physical characteristics




dimension(WxHxD) | 34x115%x100 mm

Power characteristics

Rated input voltage 24V DC

Input voltage range 20.4v~28.8V DC

Input Current 50mA 60mA 80mA

Reverse polarit

protectio: ’ VES

Bus power suppl

voItaZe ppy oV De

Bus power current 50mA

LED indicator

24V ON: 24VDC power. OFF: No 24VDC power supply

SE ON: The module is faulty. OFF: No error. Flashing: There is channel
disconnection or overrange

Table C-18 Functional Characteristics of Temperature Modules

functional function name, .
. . describe
category identifier
) , Provide 4-way/8-way temperature sensor input
I/0 function I/O interface )
interface
extensions Extensions Provide bus expansion function
. Signal isolation Isolation between field and bus
Isolation -
) ) ) Isolation between external power and system
function Power isolation
power
. , The power supply end provides reverse polarity
Protective power protection . )
i protection and surge absorption
function ; X ) . . . .
Disconnection detection | Input provides disconnection detection
) ) ) ) Combination of hardware filtering and software
Filter function Filter function o
filtering
Power function | Power function he module is powered by 24V DC

Table C-19 Input Characteristics of Temperature Modules

Characteristic AIT-040S1 AIT-080S1 AIR-040S1 AIR-080S1

Reference ground thermal

voltage range: +t80mV
default: K

Input type Suspended Thermocouple )
resistance
Enter the number
. 4 8 4 8
of points
. Support 2-wire, 3-wire, 4-wire;
Wiring - .
Default: 3-wire
Thermal resistance type (choose
one):
Thermocouple type (choose one): Pt-100Q , 200Q, 5009,
S, TR, E,N,K, J 1000Q(a=3850ppm, 3920ppm,
Input range

3850.55ppm, 3916ppm, 3902ppm)
Pt-10000Q(a=3850ppm)
Cu-9.035Q(a=4720ppm)

Ni-100Q, 120Q,
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1000Q(a=6720ppm, 6178ppm)
R-150Q, 300Q, 600QFS
default: Pt-100Q(a=3850ppm)

Isolation
Field to Logic | 500VAC
Field to 24VDC | 500VAC
24VDC to logic | 500VAC
Common Mode
o >100dB@120VAC
Rejection
Input resolution
Temperature | 0.1°C/0.1°F 0.1°C/0.1°F
Voltage | 15 bits + sign bit -
Resistance | - 15 bits + sign bit
Measurement .
o Sigma-Delta
principle

Module update
frequency (all
channels)

4 channels support 8Hz, 4Hz, 2Hz, 1Hz configuration, default: 2Hz for all
channels

8 channels support 4Hz, 2Hz, 1Hz, 0.5Hz configuration, default: 1Hz for
all channels

Wire length to

maximum 100m

sensor
wire loop

, 100Q 20Q), Cu type 2.7Q
resistance
Noise suppression | 85dB@50Hz/60Hz/400Hz
Data word format Voltage: -27648~+27648 resistance:-27648~+27648
Input resistance >10MQ >10MQ

Maximum input

The input terminal can support misconnection with a maximum voltage of

voltage 30V DC
Resolution 15 bits + sign bit
Input filter
) -3dB@21kHz -3dB@3.6kHz
attenuation
Basic error 0.1%Fs(Voltage) 0.1%Fs(resistance)

Repeatability

0.05%Fs

Cold junction
compensation

Configurable, with cold junction
compensation by default

Cold end error

+1.5°C -

Temperature unit

C | ' Configurable, default T

] . Thermal resistance: there is always
Thermocouple: configurable, with

Broken wire . ] disconnection detection, which
) wire break detection by default )
detection cannot be configured
Support both positive and negative directions, the default is positive
Diagnostic

Disconnection
No module power

32767 (positive),-32768(negative)
32766




supply

PID control
function

None

Thermocouple Characteristics

Temperature range (°C) and accuracy for each type of thermocouple

dataword
1bit=0.1°C Typed Type K Type T TypeE [lypeR,S | TypeN +80mV
decimal |hexadecimal
32767 7FFF >1200.0°C | >1372.0°C | >400.0°C | >1000.0°C |>1768.0°C | >1300.0°C [>94.071mV | OF
T 1 1 1
32511 7EFF 97.071mV
: : OR
27649 6C01 80.0029mV
27648 6C00 1 80mV
17680 4510 1 1768.0°C
13720 3598 1372.0°C 1
. . outofrange
13000 32C8 1 1300.0°C 1300.0°C NR
12000 2EEO 1200.0°C
N N T
10000 2710 1 1000.0°C
4000 OFAO -400.0°C 400.0°C
1 0001 0.1°C 0.1°C 0.1°C 0.1°C 0.1°C 0.1°C 0.0029mV
0 0000 0.0°C 0.0°C 0.0°C 0.0°C 0.0°C 0.0°C 0.0mV
-1 FFFF -0.1°C -0.1°C -0.1°C -0.1°C -0.1°C -0.1°C -0.0029mV
: : below range
-500 FEOC -50.0°C
-1500 FA24 -150.0°C 1
-2000 F830 belowrange | -200.0°C
-2100 F7CC -210.0°C
: : below range
-2550 F60A -255.0°C -255.0°C
: : belowrange belowrange
-2700 F574 ! -270.0°C -270.0°C -270.0°C -270.0°C
-27648 9400 1 ! ! 1 -80mV
-27649 93FF -80.0029mV
N N UR
-32512 8100 -94.071mV
# # 1 !
-32768 8000 <-210.0°C| <-270.0°C| <-270.0°C | <-270.0°C | <-50.0°C | <-270.0°C | <-94.07mV| UF
Full Scale Range Accuracy | S0.1% S0.3% S0.6% S0.1% S0.6% S0.1% S0.1%
Accuracy (Rafed range without | 'g4.5°C | $1.7°C $1.4°C $1.3°C 83.7°C $1.6°C | $0.10°C
cold-junction con n)
cold-junction error S1.5°C S1.5°C S1.5°C S1.5°C S$1.5°C S1.5°C NA
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Thermal resistance characteristics

Temperature Range (°C) and Accuracy for RTD Types

system word Pt100 Ni100
1bit=0.1°C Pt10000 Pie09 Ni120 Cu9.035 | 0-150Q | 0-300Q 0-600Q
decimal |hexadecimal Pt1000 e
32767 7FFF
32766 7FFE T 1 1
82511 7TEFF 176.383Q0 352.767Q)0 705.534Q
29649 6C01 150.005Q 300.011Q  600.022Q
27648 6C00 150.000Q 300.000QQ 600.000Q
25000 61AB 1
18000 4650 OR
15000 3A98
13000 32C8 1 1
10000 2710 1000.0°C 1000.0°C
8500 2134 | 850.0°C
6000 1770 | 600.0°C t
3120 0C30 1 312.0°C
2950 0B86 295.0°C
2600 0A28 260.0°C
2500 09C4 250.0°C
1 0001 0.1°C 0.1°C 0.1°C 0.1°C 0.005Q 0.011Q 0.022Q
0 0000 0.0°C 0.0°C 0.0°C 0.0°C 0.000Q0 0.000Q 0.000Q
-1 FFFF -0.1°C -0.1°C -0.1°C -0.1°C (no negative values)
1 )
-600 FDA8 -60.0°C
-1050 FBEG6 -105.0°C
!
-2000 F830 -200.0°C -200.0°C -200.0°C
-2400 F6A0 -240.0°C
-2430 F682 -243.0°C -243.0°C 1
1 l
-5000 EC78
-6000 E890 UR
-10500 D6FC 1
-12000 D120
-20000 4E20
-32767 8001
-32768 8000
Full Scale Range Accuracy +0.4% +0.1% +0.2% +0.5% +0.1% +0.1% +0.1%
Rated range accuracy +4°C +1°C +0.6°C +2.8°C +0.15°C +0.3°C +0.6°C

*OF=0verflow, OR=0ut of Range, NR=Rated Range, UR=Under Range, UF=Underflow




Thermocouple Wiring Specifications
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C.5 High-speed counting module

Table C-20 Basic properties of high-speed counting module

Specification Order No

High speed counting module HSC-02, 2-way differential / single
. . CTH3 HSC-020S1
ended signal input

Table C-21 General Characteristics of HSC-02

physical characteristics

Dimension(WxHxD) 34x115x100 mm

Power characteristics

Bus supply voltage +5V DC

Bus supply current 130mA

LED indicator characteristics

Signal indicator ON: there is an input signal. OFF: no input signal

Sensor connection

Number of input channels 2

Signal voltage: 5VDC

Differential input ) )
Maximum input frequency: 2MHz

Signal type Signal voltage: 24VDC
Single ended input | Maximum input frequency: 500KHz
Allowable range of signal duty cycle: 40% - 60%

Maximum protection voltage of

signal input 30vbe

Input filtering Configurable, 125kHz / 250kHz / 500kHz / 1MHz / 2MHz
Positive transaction code 1, 2 and 4 frequency doubling

Counter format 32position

Counter reset function Support, Z signal

Counter capture function Support, Z signal

Multi counter synchronous o
. . Support, int signal
counting function

Int signal voltage 24VDC
Maximum input frequency of int
, 500kHz
signal
Int signal input filtering Configurable, 125kHz / 250kHz / 500kHz

Photoelectric isolation 500VAC,1min




C.6

Wiring
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Pulse Output Module

Table C-22 Basic properties of the pulse output module

Name

Specification Description

Order number

Pulse output module

4 differential/single-ended signal outputs

CTH3 HSP-040S1

Table C-23 General Characteristics of HSP-04

Physical properties

Dimension(WxHxD)

34x115x101.6 mm

Power characteristics

Rated input voltage 24V DC

Input voltage range 20.4V~28.8V DC
Input Current 100mA

Reverse polarity protection YES

bus supply voltage +5V DC

Bus supply current 100mA

LED Indicator

Signal indicator

ON: with input signal. OFF: without input signal

Output

Number of output channels 4
Output type differential signal Single-ended (NPN) signaling
Maximum output frequency 4MHz 500KHz
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Output signal duty cycle -- 50%
Rated output voltage 5vVDC 5~24VDC
Output voltage range 0~5.5VDC 5~28.8VDC
Output signal logic "1" 3.8V(Min) 0.5V(Max)
Output signal logic "0" 0.3V(Max) Vce-0.5V(Min)
Inrush current 8A for 100ms
Current per point (max) 20mA
Maximum current per common No | 160mA
Leakage current (max) 10pA
Isolate 500VAC for 1min
Wiring
N |
A0 L+

% BO A0+ %

@ COM AO- @

® |

@ @

@ A1 A1+ @

@ B1 A1- @

@ COM B1+ @

@ |

@ N Loz @

% B2 A2+ %

@ COM A2- @

o |2

@ - @

@ A3 A3+ @

@ B3 A3- @

@ COM B3+ @

@ | =

@+ o

O




C.7 Intermediate expansion module

Table C-24 Basic properties of the Intermediate expansion module

Name Description Order No.

Intermediate expansion ) )
Intermediate expansion module CTH3 INT-00051

module

Table C-25 General characteristics of INT-00

Physical characteristics

Dimension(WxHxD) 34%115%101.6 mm

Power consumption 19.5W

Power characteristics

Rated input voltage 24V DC

Input voltage range 20.4V~28.8V DC

Input Current 0.8A

Reverse polarit

protectio: ’ VES

Bus power suppl

voItaZe ppy oV be

Bus power current 1.6A

LED indicator

24V ON: with 24VDC, OFF: without 24VDC
SF ON: The module is faulty. OFF: No error

Table C-26 Functional characteristics of INT-00

Function category Function item Describe
Extensions Extended bus interface | Provide bus expansion function
o ) Inter- extended Provide communication interface between
Communication function i )
Interface Intermediate extension modules
) ) Provides 8 | / O modules that allow
Extensions Extended function )
expansion
) , , , Isolation between external power supply
Isolation function Power isolation
and system power supply
The power supply terminal provides
Protective function Power protection reverse connection protection function

and surge absorption function
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Interface Diagram

LED indicator

Power terminal

AAAAAARA

AAARARARA

INT-00

IN

ouT

HEHEH

NS

Follow the instructions to connect the relay module.

IN: the interface connected to the previous relay module (if it is the first Intermediate expansion

module, this port is not connected).

OUT: the interface for connecting to the next relay module (if it is the last Intermediate expansion

module, this port is not connected).

Note: The first relay module is connected to the CPU through the bus.

Interface Definition

Table C-27 Definition of power interface of INT-00

[

4-position removable terminal Signal Definition
L+ || ] L+ 24V+
M |@| ] M 24V-
J:‘ @ E + the earth
|0




C.38

Table C-28 Definition of Dual RJ45 Interfaces of INT-00

NO Signal Signal definition
1:8US CLK A 1 BUS_CLK_A bus clock
i § O 2 BUS_CLK B bus clock
I —4:BUS DAT B
H 5:ADDR_A 3 BUS_DAT_A bus data
ta:ADDRJ
~_LINTA 4 BUS_DAT_B bus data
TBUS CLK A 5 ADDR_A configure address
| / /_52232;3;$;i 6 ADDR B configure address
i giiggh[if‘s 7 INT_A interrupt
| 6:ADDR B -
MZ:H{‘Q 8 INT_B interrupt
connector )
) PE chassis ground
housing

EtherCAT Slave Module

Table C-29 Basic properties of the EtherCAT slave module

Name Description

Order No.

EtherCAT master

EtherCAT slave module, up to 8 IO modules
EtherCAT slave module | can be expanded, supporting third-party

CTH3 ECT-000S1

For the specific application of this module, please visit the official website of CORUST to
download the "CTH300 EtherCAT Slave Module User Manual" at http://www.co-trust.com

Table C-30 General Characteristics

Physical characteristics

Dimension(WxHxD) 34x115%x100 mm

Power consumption 2.5W

Power characteristics

Rated input voltage 24V DC

Input voltage range 20.4Vv~28.8V DC

Input Current 0.8A

Reverse polarity

protection VES

Bus power suppl

voItaZe ppy oV De

Bus power current 1.6A

LED indicator

24V (green) ON: with 24VDC, OFF: without 24VDC

SF (red) ON: EtherCAT slave module failure, OFF: no error

BF (red) ON: Expansion bus failure, OFF: No error

LINK (green) ON: normal operation (8), flashing: pre-operation (2), safe operation

(Slave status indicator) | (4) (see note 1), OFF: no connection (0), initialization (1)

ON: Connect with other EtherCAT interface
RJ45 (green) OFF: No connection with other EtherCAT interfaces
Flashing: communicating with other EtherCAT interfaces
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Note 1: When the slave expansion bus has no output type module, the communication between

the slave and the master is disconnected, and the slave will not switch to safe operation.

Table C-31 Features

Function

Function item Description
category
Magicworks
Hardware PLC or other )
i . . The added ECT-00 module supports the expansion of 8 slots
configuration | third-party
configuration
Allows to expand 8 1/0O modules, supports expanded digital
. , quantity module, analog quantity module, temperature
Extensions extensions

module, HSC module, HSP module, does not support
expanded CAN module.

Communicati

Bus interface

Provide expansion module interface, support CTH300 PLC
custom 55MHz bus protocol

on function EtherCAT )
] EtherCAT interface supports CANopen over EtherCAT (CoE)
interface
Isolation Power Isolate the external power supply from the system power
function isolation supply
Protective Power The power supply terminal provides reverse connection
function protection protection and surge absorption

Table C-32 Communication Port Specifications

EtherCAT communication

Communication
interface

1 double RJ45 port

Baud rate

100Mbps

Protocol type

CANopen over EtherCAT (CoE)

Supports the PDO service

Support for SDO services

Supports the EtherCAT state machine command

Support for third-party EtherCAT master

The communication
distance
slave is the longest

between

100m (100BASE-TX)

isolation

Communication port isolation

The EtherCAT communication port adopts shielded network cable as the communication cable.

The available network cable types are 22AWG~25AWG. The specifications and standards are

as follows. The resistance value is the DC resistance value of a single wire. It is recommended to

use a fully shielded Category 5 cable or a fully shielded super cable. Category 5 wire, 24AWG.

Table C-33 Specifications of Communication Port Cables

AWG

. outside . .
Outer Diameter ] Cross-sectional resistance
. diameter
Metric mm . o area mm? W/km
imperial inch




22 0.643 0.0253 0.3247 54.3
23 0.574 0.0226 0.2588 48.5
24 0.511 0.0201 0.2047 89.4
25 0.44 0.0179 0.1624 79.6

It is recommended to use the super five shielded crystal head, as shown below:

Interface diagram

LED indicator—

Power terminal

Table C-34 Power Interface Definition

ECT-00
i

OUT  EtherCAT IN

SRISIS

HHHE

EtherCAT communication port

DIP switch

4-position removable

. NO Signal Signal definition
terminal

1 L+ 24\V+
L+|@ | [

2 M 24\V/-
M@ E 3 L round
1 |@|im = 9
%) 4 . -

163




Table C-35 Definition of dual RJ45 ports

Dual RJ45 network ports NO Signal Signal definition

TX+ data sending +

— 1 TR+

D TH- TX- Data sending -

I 3Rx+
14 TERM

RX+ Data receiving +

- 5 TERM
———BRX-

7 TERM
—& TERM

— TR+

W D TH- RX- Data receiving -

N[fojoabh[WIN|—
1
i

8 —— 3 RK+
4 TERM

5 TERM
0 6RX- 8 - -

A ——7TERM
& TERM Connector

PE Chassis ground

housing

D IO module channel configuration control word

D.1 Digital Input Module Channel Configuration

The configuration parameter format of each group (8 channels) is:

Bit 7 Bit6 | Bit5 | Bit4 Bit 3 Bit2 | Bit1 Bit 0

reserve Channel 4-7 filter time reserve Channel 0-3 filter time

Filter time:
:0.20ms

:0.40ms

:0.80ms

:1.60ms

:3.20ms

: 6.40ms(Defaults)
:12.8ms

N OO o W N = O

Channel Control Byte Default Value: 16#66

D.2 Digital output module channel configuration

The configuration parameter format of each group (8 channels):

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

reserve reserve reserve reserve reserve reserve reserve reserve

Channel Control Byte Default Value: 16#00
D.3 Al module channel configuration

Analog input a group of parameter configuration format:

Bit7 | Bit6 | Bit5 Bit4 | Bit3 | Bit2 | Bit1 | Bit0

sampling period Input type and range

Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8




reserve reserve reserve reserve reserve reserve reserve

Input Type and Range:

Unipolar and bipolar are distinguished by bit4, bit4 is 1 for bipolar; 0 for unipolar, the specific
code is as follows:

module type input type Input range Range code (BIT4~0)
0~5Vv 00000
0~10V(Defaults) 00001
Voltage
2.5V 10000
Al module
15V 10001
0~20mA(Defaults) 00010
current
4~20mA 00011
Sampling period:
: ) Sampling period coding
module type Update frequency (sampling period) .
(bit7~5)
200 Hz 000
100 Hz 001
Al module 4 channels | 50 Hz(Defaults) 010
20 Hz 011
10 Hz 100
50 Hz 000
20 Hz 001
Al module 8 channels 10 Hz(Defaults) 010
5Hz 011
2 Hz 100

Channel default value: 16#0041 (voltage 0~10V, 4 channels, 50Hz)

D.4 TC module channel configuration

The configuration format of a set of parameters of the temperature module:

Bit7 | Bit6 | Bit5 Bit 4 Bit3 | Bit2 | Bit1 | Bit0
Sampling period Input Type and Range
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 | Bit 8
Configura | Temperature Positive and Temperatu
Temperatu
Temperature tion Module Cold negative re module Temperature
re Module
Module Group Off | enable Junction calibration of disconnect module wiring
Temperatu
Bit bit, must Compensatio | temperature ion method
re Units
be 1 n module detection

Note: Group Shutdown Bit 0 - Enable

Input Type and Range:

Module type Input type Input range Range code (bit4~0)
S 00000
T 00001
TC TC
R 00010
E 00011
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N 00100
K(Defaults) 00101
J 00110
Voltage +80mV 10000
Sampling period:
Module type Update frequency (sampling period) Sampling period coding (bit7~5)
8 Hz 000
TC 4 Channel 4 Hz 001
2 Hz(Defaults) 010
1Hz 011
4 Hz 000
TC 8 Channel 2 Hz 0ot
1 Hz(Defaults) 010
0.5Hz 011
0: three-wire (Defaults)
Wiring 1: Two-wire

2: Four-wire

0: degrees Celsius(Defaults)

temperature unit .
1: degrees Fahenheit

0: To detect disconnection (Defaults)
disconnection 1: Do not detect disconnection,

detection The temperature module needs to configure this parameter, and the Al
module only needs to configure this parameter for the 4~20mA range.

0: Upscale(Defaults)

1: Downscale

This parameter is required for the temperature module. For the Al module,
this parameter is required only for the 4 to 20mA range.

Direction

Cold Junction 0: cold junction compensation (Defaults)
Compensation 1: No cold junction compensation

0: Enable (Defaults)

Group enable )
1: Disable

Channel default value: 16#4045 (K, 4 Channel, 2Hz, degrees Celsius, disconnection detection,

positive calibration, cold junction compensation, enable)

RTD Module Channel Configuration

The temperature module inputs a set of parameter configuration format:

Bit 7 | Bite | Bit5 | Bit4 Bit 3 Bit2 | Bit1 | BitO
Sampling period Input Type and Range
Bit 15 Bit14 | Bit13 | Bit12 | Bit11 Bit10 | Bit9 | Bit8

Temperatu Positive
Temperature | Temperature

Configuratio re Module and Temperature
Temperature Module module Module
n enable bit, Cold negative module wiring
Group Off Bit disconnectio | Temperature
must be 1 Junction calibration method
n detection Units

Compensa of




tion temperatur

e module
Note: Group Shutdown Bit O - Enable
Input Type and Range:
Module type input type Input range Rant_.:;e code
(bit4~0)

Pt-100Q(0=3850ppm) (Defaults ) | 00000

Pt-200Q(a=3850ppm) 00001

Pt-500Q(a=3850ppm) 00010

Pt-1000Q(a=3850ppm) 00011

Pt-100Q(a=3920ppm) 00100

Pt-200Q(a=3920ppm) 00101

Pt-500Q(a=3920ppm) 00110

Pt-1000Q(a=3920ppm) 00111

Pt-100Q(0=3850.55ppm) 01000

Pt-200Q(0=3850.55ppm) 01001

Pt-500Q(0=3850.55ppm) 01010

Pt-1000Q(a=3850.55ppm) 01011

Pt-100Q(0=3916ppm) 01100

RTD Pt-200Q(0=3916ppm) 01101
Pt-500Q(0=3916ppm) 01110

RTD Pt-1000Q(a=3916ppm) 01111
Pt-100Q(a=3902ppm) 10000

Pt-200Q(a=3902ppm) 10001

Pt-500Q(a=3902ppm) 10010

Pt-1000Q(a=3902ppm) 10011

Pt-10000Q(a=3850ppm) 10100

Cu-9.035Q(a=4720ppm) 10101

Ni-10Q(a=6720ppm) 10110

Ni-120Q(a=6720ppm) 10111

Ni-1000Q(a=6720ppm) 11000

Ni-10Q(a=6178ppm) 11001

Ni-120Q(a=6178ppm) 11010

Ni-1000Q(a=6178ppm) 11011

R-150Q 11100

Resistance R-300Q 11101

R-600QFS 11110

Sampling period:

module type

Update frequency (sampling period)

Sampling period coding

(bit7~5)
8 Hz 000
4 Hz 001
RTD 4 Channel
2 Hz(Defaults) 010
1Hz 011
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D.6

RTD 8 Channel

Wiring

4 Hz 000
2 Hz 001
1 Hz(Defaults) 010
0.5Hz 011
: three-wire (Defaults)
: Two-wire
: Four-wire

temperature unit

: degrees Celsius(Defaults)
: degrees Fahenheit

disconnection

: To detect disconnection (Defaults)

- O|= O|N =~ O

: Do not detect disconnection,

detection The temperature module needs to configure this parameter, and the Al
module only needs to configure this parameter for the 4~20mA range.
0: Upscale(Defaults)

Direction 1: Downscale

This parameter is required for the temperature module. For the Al module,
this parameter is required only for the 4 to 20mA range.

Cold Junction
Compensation

0: cold junction compensation (Defaults)
1: No cold junction compensation

Group enable

0: Enable (Defaults)
1: Disable

Channel default value: 16#4040 (Pt-100Q(a=3850ppm), 4 Channel, 2Hz, three-wire, degrees
Celsius, disconnection detection, positive calibration, cold junction compensation, enable)

Analog Output Module Channel Configuration

Analog output type configuration format:

Bit7 | Bit6 | Bit5 Bit 4 Bit3 | Bit2 | Bit1 | Bit0
Voltage
reserve reserve and Range (including polarity)
current
Bit15 | Bit14 | Bit13 Bit 12 Bit11 | Bit10 | Bit9 | Bit8
reserve
type:

0: Voltage (Defaults)

1: Current

Range:

0: =10V(Voltage)
1: 0~20mA(current)

2: 4~20mA(current)

Defaults: & 10V(Voltage)/0~20mA(current)




E

E.1

channel default: 16#0000

Introduction to the use of CT_MODBUS library

Install CTModbus library files

When selecting Modbus communication, please install the CT_MODBUS library file first (please
download the library file from COTRUST's website: http://www.co-trust.com), and then execute
"Library" to use the library command.

1) Install the library

Start the CODESYS software and select the menu item "Tools" — "Libraries":

File Edit View Project Buid Online Debug | Tools | Window Help
Y d S | ¢ @ Package Manager...
m Library Repository. .. I
Devices v 0 X ’.Eﬂ_ ﬂi Device Repository...
i F
= [5) Unstedz E‘ i @ Visualization Styles Repository...
[ i : ;
= (@ pevice (cTH3 c56-10252_v0.9) || | <°7 W License Repository...
' B0 PLC Logic | Statu B License Manager...
~ =W . Y ¥ i
<1 m I X Seripting b
; - — Infar )
-_D POUs |x Devices | Customize...
S 1 Options. ..
Expression Application Ty Impart-=d Export Opbons..

<| m

El Messages - Total 0 error{s), 0 warning(s), 0 messagefs)l

Lastbuild: € 0 x 0 Precompi

Select "Ct_Modbus.library" and click the "Open" button. That means the CT_MODBUS library
has been installed successfully.
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Location: |System vl | Edit Locations... |
(C:\ProgramData \CODESYSManaged Libraries)

Installed libraries: Install...

Company: |(M companies) i |

[oE
Iz "E!El (Miscellaneous)
# =0 Co-Trust HSC Library  Co-Trust

+"D Co-Trust BxtBus library spll  Co-Tust
’11-"'@Cc:n-TrustI'~"I0t.|husLibmrg,I Co- Trust I

= Bz
= =" Application
®=:

- @2 Common

Uninstall

Details. ..

Group by cat ’ '
[w] Group by category | Dependendes... |

2) Add library

After the CTMODBUS library file is successfully installed, if you need to use the library in the
current project, you need to execute "Add Library". The specific operation steps are as follows:

Expand "Device" — "PLC" — "Application" in the device view, double-click to open the "Library
Manager", and then click the "Add Library", then choose Co-Trust Modbus library, Modbus library
is added to the project.

File Edit View Project Libraries Buid Onlne Debug Took Window Help v

iSl=a==x | By | - [T | | OF

,/m Library I » |
=3 hoteds i EAdd library IX Delets library |5 Properties o5 Details | 5] Placeholders i
=-(f] Device (CTH3 5510252 0.9) | [Syoms 2 py
= Bl pLcLogic - 3SLicense = 35License, 3,5, 11.50 (35 - Smart Software Solutions GmbH) 351

=i} Application
m Library Manager 1
[ PLC_PRG (PRG)

ot String for a fulltext search...
= @ Task Configuration

=% manTask Company
8 pLC_PRG
'8 SoftMotion General Axis Pool Use Cases
"% Co-Trust LocalBus (Miscellaneous)
=% CPULocal IO Co-Trust HSC Library Co-Trust
K <Empty> (<Empty>) Co-Trust ExtBus library sp11 Co-Trust
[- - =2 Co-Trust Modbus Library I 3 Co-Trust




E.2

Modbus_RTU library file

1) Modbus_RTU master MBUS_CTRL instructions

—Mode
—Baud
— Parity
—Timeout

MBUS_CTRL

Donef—
Errorf—

Table E-1 Parameter description of MBUS_CTRL instruction

Parameter Description Data type Range
Mode Enable switch (0: OFF 1: ON) BOOL
1200, 2400, 4800, 9600
Baud Baud rate DWORD
19200, 38400, 57600, 115200
Set check
. 0: no checksum
Parity ] BYTE
1: odd parity
2: Even parity
Timeout time (the slave does not
i reply data within the set time, it is
Timeout ) ] INT
considered that the read and write
timeout)
done bit
0: instruction is being executed
Done ) - BOOL
1: Instruction execution
completed
Error error code BYTE
2) Master MBUS_MSG Instructions
MBUS_MSG
—First Donefp—
—Slave Errorp—
— R
—Addr
—Count
—DataPtr

Table E-2 Parameter description of MBUS_MSG instruction

Parameter Description Data type | Initialization
. Activation bit (0: inactive 1: active), if it is not

First ) ) o BOOL 0
activated once, the instruction is executed once.

Slave Slave number BYTE 0
R/W read and write

RW 0: read BYTE 0
1: write
Read and write register addresses (eg 40001,

Addr DWORD 0
30001)

Count Number of read and write bytes (value range 0-120 INT 0

171




words)
Read and write pointer (the location where the read
. i POINTER
DataPtr data is stored or the data to be written to the 0
, TOBYTE
register)
done bit
Done 0: instruction is being executed BOOL 0
1: Instruction execution completed
Error error code BYTE 0
3) Instructions for use of slave MBUS_INIT
MBUS_INIT
—Mode Donep—
—Addr Errorf—
—Baud
— Parity
—Delay
—Inputs
—InputSize
—Outputs
—QutputSize
Table E-3 Parameter description of MBUS_INIT command
L Data Initializati
Parameter Description
type on
Mode Enable switch (0: off 1: on) BOOL 1
Addr Station address BYTE 2
Baud rate
Baud DWORD 9600
(1200,2400,4800,9600,19200,38400,57600,115200)
Parity
. 0: no checksum
Parity , BYTE 0
1: odd parity
2: Even parity
Reply delay time (usually set to 0, if other
communication parameters are correct but still cannot
Delay . . INT 0
communicate, you can increase the value
appropriately)
. . Pointer
Inputs Pointer to Input Register 0
to Word
InputSize Size of Input Register Uint 0
. . . Pointer
Outputs Pointer to the Holding Register 0
to Word
OutputSize | Size of Holding Register Uint 0
done bit (0: instruction is being executed 1: instruction
Done o BOOL 0
execution is complete)
Error error code BYTE 0

4) Instructions for use of MBUS_SLAVE




E.3

MBUS_SLAVE

Donef—
Errorf—

Table E-4 Parameter description of MBUS_SLAVE command

Parameter Description Data type Initialization
Completion bit (0: instruction is being
Done executed 1: instruction execution is BOOL
complete)
Error error code BYTE
Modbus_TCP library file
1) Modbus_Tcp master MBUS_TCP_REQ instructions
MBUS_TCP_REQ
—First Danef—
— Errorfp—
—Port
—{Unit
—{RW
—Addr
—Count
—DataPtr
Table E-5 Parameter description of MBUS_TCO_REQ instruction
Parameter Description Data type Initialization
. Activation bit (0: inactive 1: active), activated
First ) o BOOL 0
once, the instruction is executed once.
IP Slave ip address, for example '192.168.0.1' STRING 192.168.0.1
Port Slave port number, e.g. 502 WORD 502
Unit Slave unit number, e.g. 0 BYTE 0
read and write flags
RwW 0: Read BYTE 0
1: Write
Read and write register addresses (such as
Addr DWORD 0
40001, 30001)
Number of read and write bytes (value range
Count INT 0
0-120 words)
Read and write pointer (the location where the
) , POINTER
DataPtr read data is stored or the data to be written to the 0
, TOBYTE
register)
done bit
Done 0: instruction is being executed BOOL 0
1: Instruction execution completed
Error error code BYTE 0

2) MBUS_TCP_SLAVE instruction
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—Mode
—Port
—Unit
—Delay
—Inputs -~
—InputSize
—Qutputs
—QutputSize

MBUS_TCP_SLAVE

Donep—
Errorp—

Table E-10 Parameter description of MBUS_TCP_SLAVE command

L. Initializ
parameter Description Data type .
ation
enable switch
Mode 0: off BOOL 1
1:0n
Port Slave port, eg: 502 WORD 502
Unit Slave unit number, eg: 0 BYTE 0
Reply delay time (usually set to O, if other
communication parameters are correct but still
Delay . ) INT 0
cannot communicate, you can increase the value
appropriately)
; | Redi
Inputs pointer to Input Register Pointer to Word 0
InputSize | Size of Input Register uint 0
Outputs pointer to the Holding Register Pointer to Word 0
OutputSize | Holding Register Size Uint 0
done bit (0: instruction is being executed
Done ) ] o BOOL 0
1: instruction execution is complete)
Error error code BYTE 0
F Detailed description of related operations in CODESYS
F.A1 Add device

C5X-10 can communicate with CANopen, EtherCAT, Modbus_ TCP/RTU on CODESYS. Modbus
communication can be realized by programming through the Modbus instruction library (refer to

E Introduction to the use of CT_MODBUS library). For CANopen and EtherCAT communication,
it is necessary to add a communication device in the CODESYS device view to perform specified

communication. The steps for adding CANopen and EtherCAT communication devices can be
referred to the following descriptions.

1. Add CANopen communication device in CODESYS
1) Add CANbus



Right-click "Device(CTH3 C56-10S2_V0.9)" and select "Add Device", you can choose to add
CANBbus in the pop-up dialog box: Supplier select "<all suppliers>", Fieldbus select " CANbus" as
the CAN bus.

[y

5
=
m
(7]
-
(%]

% Untitled 2. project® - CO

File Edit Mew Project Buld Online Debug Tools Windo
B @@ 0 % RE X AR

j;!eam_. | § Communication Setti
& Cut

-0 ic| By Copy

) Libeary Paste
] pc_pr 7 Delete
= @ Taskce Browse *
% Sofblotion Geny £ A0 Object 2 B
r e o ]I Add Polder...
" ‘Add Device... ]
[ PoUs |5 Devices
Update Device
Watch 1 5 Edtobect l
Expression A Edit Object With. . |

[Et Messages - Total 0 error

Name: |CANbus

Action;
(@ Appenddevice (| Tnse jice () Plug device () Update device

|5h’ing for a fulltext search ‘ Vendor: | <Al vendaors = b

MName Vendor Version  Description S
= Eﬁ Fieldbusses

35 - Smart Software Solutions GmbH Needed for all

- Smart Software Solutions Gml CAMbus onan

BB Ethernet Adapter
+ == EtherNet{IP
[<] 1] [

[w] Group by category [ | Display all versions (for experts only) [ | Display outdated versions

@ Name: CANbus ~|
Vendor: 35 - Smart Software Solutions GmbH E|

Categories: CANbus
Version: 3,5.10.0 -,
Order Number: 7777 |

v

Append selected device as last child of
Device

€  (You can select another target node in the navigator while this window is open.)

I Add Device ‘I ‘ Close

2) Add CAN master
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Select the "CANBUS" that has been successfully added in the device view and right-click to
select "Add Device" to add a CAN master in the "Add Device" dialog: Fieldbus — CANopen —
CANopen Manager—CANopen_Manager.

[

1 Untitiedt i
= m Device (CTH3 C56-10252_v0.9)
% ;

] &1l pLc Logic Information

[ |caMbus (Cpnbue
" SoftMotion ‘;% G
'& Co-TrustL Copy

=" cPU Local Paste
K <Empt ¥ Delete

Browse 3

Status

Refactoring 3
Properties. .,

Add Object
) Add Folder...
| Addpevice... |

Name: |CANopen_Manager |

Action:
@ Append device () Insert device Flug device () Update device
|St’ing for a fulltext search Vendor: | <Al vendors> W |
Name Vendor \l’ersil_’_‘_
=) Fieldbusses
= Cifl CANopen
- il CANopenManager =
: ﬂj CANopen_Manager 35 - Smart Software Solutions GmbH S 1(}€
2 ﬁ CANopen_Manager_SIL2 35 - Smart Software Solutions GmbH 3.5.10
E ﬂj CANopen_Manager_SoftMotion 35 - Smart Software Solutions GmbH 3.5.10—
B -Gl Local Device v
<[ u [ >

[ Group by category [ | Display all versions (for experts only) [ | Display outdated versions

m Name: CANopen_Manager A
Vendor: 35 - Smart Software Solutions GmbH _
Categories: CANopenManager =il -
Version: 3.5.10.0 l ﬁz
Order Number: 277 v b

Append selected device as last child of
CANbus

&  (You can select another target node inthe navigator while this window is open.)

Add Device | | Close

3) Add or scan CAN slaves

Select the added "CANopen_Manager" and right-click to select "Add Device" to add a CAN slave
in the "Add Device" dialog: Fieldbus—CANopen—Remote Device—~EM277C/A4S, or right-click
"CANopen_Manager" and select " "Scan devices", the slave devices connected to the CANopen
master can be displayed under the CAN master.



- ﬁ Library Manager

5 Untitheds
= [ Device (CTH3 C56-10252_V0.9) s
Ejl:l Pt Logic Information
- @ CAMNbus (CAMbus)
|1 |canopen_Manager (CANopen_] A —
' SoftMotion General Axis Pool ‘:'ﬁl’ ot
~ "W Co-Trust LocalBus Copy
=" CPUlocal 10 H Paste
“ K <Emptys (<Empty>) ¥ Delete
Browse 4
Refactoring 3
Properties...
Add Object
=3 Add Folder...
| Add Device...

Name: |A4S_1

Action:
(® Append device () Insert device () Flug device () Update device

|Sh’ing for a fulltext search | Vendor: | <&l vendors=

MName Vendor
= Fieldbusses
= - &ifl CANopen
- &ifl Remote Device

comr
[t ARS2102_SoftMation Metronix GmbH

AR52105MOL_SoftMation Metronix GmbH
- [ ARS2107 SoftMotion Metronix GmbH

(<[ m

[+] Group by category [ Display all versions {for experts only) [ | Display outdated versions

H  name:ass
Vendor: COTRUST

)
Categories: Remote Device H
Version: Revision=16300000000, FileVersion=0.0

|

Order Number: 0

Append selected device as last child of
CANopen_Manager

&  [You can select another target node inthe navigator while this window is open.)

Add Device | | Close
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Name: |[EM277C_1

Action:
® Append device () Insert device | Plug device (C) Update device

String for a fulltext search | Vendor: | <All vendors=

MName Vendor
- [ D1s-2_seftMotion Metranix GmbH
m ECOSTERP200_SoftMotion Jenaer Antriebstec

[ ECOVARIO 114/214/414_SoftMotion Jenaer Antriehstec
|8 vz CoTrust H

Eﬁ EMCA-EC-67-...-CO(DS402) Festo AG & Co. KG
ﬂi IBDCAN CMZ CANopen node_SoftMotion CMZ Sistemi Eletirg

IBDCAMN CMZ CAMopen node_SoftMotion Encoder CMZ Sistemi Elettre |
< m | >

[#] Group by category [ ] Display all versions(for experts only) [ | Display outdated versions

@ nameemzzc
Vendor: Co-Trust

Categories: Remote Device
Version: Revision=16£00000000, FileVersion=0.0 —
] - —

Order Number: 631

Append selected device as last child of
CANopen_Manager

#  (You can select another target node inthe navigator while this window is open.)

Add Device

4) Add driver for CANopen slave

Select the CANopen slave (A4S) in the device view and right-click, then select "Add
softmotion-CiA402-axis" in the pop-up menu, that is, the driver is added successfully.

W Mt s el SME3_Hasic =
H— m CAMopen_Manager (CANopen_Manager) :

- |ags (asm)

[ emz77C EM277C) &
'a SoftMotion General Axis Po Copy

-+ 5M3_CNC =1

Cut

- "8 Co-Trust LocalBus 4 Paste

=" CPULocal IO » Delete
“K <Empty> (<Empty) Browse K
Refactoring ’

Properties. ..

Add Object
&) AddFolder...
Insert Device...
Disable Device
Update Device...
Edit Object
Edit Cbject With. ..

L

Edit IO mapping
Import mappings from CSV...
Export mappings to CSV...

Add SoftMotion CiA402 Axis
Add SoftMotionLight CiA402 Axis

Simulation




|| Devices * o X
=15 tnttkd? -
=[] Device (CTH3 C56-10252_v0.9)
=2 pLC Logic
- @ Application
m Library Manager
¥ pLC_PRG (PRG)
= @ Task Configuration
=38 MairTask
. pLc_PRG
= [ canbus (CaNbus)
= ﬁj CAMNopen_Manager (CANopen_Manager)
=[] a4s (a4s)
P W 5M_Drive_GenericDSP402 (SM_Dri
: [ Em277C EM277C)
"2 SoftMation General Axis Pocl
"% Co-Trust LocalBus
=% CPULocal 10
£ <Empty> (<Empty=)

2. Add EtherCAT communication device in CODESYS
1) Add EtherCAT master

Right-click "Device(CTH3 C56-10S2_V0.9)" in the device view and select "Add Device" to add an
EtherCAT master: select "<all suppliers>" for suppliers, and select "EtherCAT" — "Master" —
"EtherCAT Master".

Name: | |ﬂ
Action:
(® Append device Insert device Plug device () Update device
|Stri|'|g for a fulltext search vendor: | <all vendors=> W
Name Vendor Versionr_’}
=2 ﬁ Fieldbusses
= - €AN CANbus
o m CAMbus 35 - Smart Software Solutions GmbH 3.5.10.0
i : m Netx CANbus 35 - Smart Software Solutions GmbH 3.5.10.0 _
= pfs EtherCAT i
i - [ EtherCAT Master 35 - Smart Software Solutions GmbH ~ 3.5.11.4(

i ﬂ'] EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5, 11.4[!5
+ - H@ Ethernet Adapter [
+ = EtherMet/IP
+. W08 Modbus =

2) Add or scan EtherCAT slaves

Select the added EtherCAT master and right-click to select "Add Device", then select to add
EtherCAT slave: "Ethercat" — "Slave" — "COTRUST-Servo"— “A4N EtherCAT V1.30”; or
right-click on the EtherCAT master (C56-10) and select “Scan Device” to display the EtherCAT
slave (A4N) connected to the C56-10 on the EtherCAT master (C56-10 ) below.
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Name: |A4M_EtherCAT

Action:
@ Append device () Insert device | Flug device () Updatedevice
|5tring for a fulltext search | Vendor: | <Al vendorsz W |
MName [
=[] Fieldbusses D
= ool EtherCAT
= gl Slave
#- [ Co-Trust - EtherCAT SLAVE
— - [ COTRUST - Servo
| aaethercatvizo
+ - [ ifm electronic - ifm electronic EtherCAT Devices
'F - [l Panasonic Corporation, Appliances Company - AC Servo Driver
+ [ Parker Hannifin - Parker Servo Drive 1M
+ [ Parker Hannifin - Parker Servo Drive 15
+ - [ schneider Electric - Drives s
< n [ >

Note: EtherCAT slave modules cannot be added by "Scanning Devices", and can only be added
manually.

3) Add the driver of the EtherCAT slave

Select the EtherCAT slave (A4N) and right-click, select "Add softmotion-CiA402-axis".
= ﬁi EtherCAT_Master (EtherCAT Master)
 [fd[a4_EthercaT (a4 EthercaT v1.3¢
% SoftMotion General Axis Pocl
* Co-Trust LocalBus
=% CPULocalI0

K <Empty> (<Empty=)

“ + SM3_Robotics_Visu = SM:

Cut

o o<

Copy

Paste
»  Delete
Browse 4
Refactoring »
Properties. ..
Add Object
() AddFolder...
Insert Device...
Disable Device
Update Device...
Edit Object

Ly

Edit Object With...

Edit IO mapping
Import mappings from CSY...

< | m Export mappings to CSV...

[ POUSs |5 Devices Add SoftMotion CiA402 Axis




F.2 Configuring CANopen Slave Devices

After the CAN slave device (E10/A4S/A4N/EM277C) is added to CODESYS, it needs to be
configured. Double-click to open the CAN slave in the device view, and then you can configure i,
refer to the following:

(D "Overview" tab: Set the node ID, check "Enable Expert Settings".

Elle Edit Wew Project Build Online Debug Tools Window Help Y
BEHI&| . Rl =N R R - 2 | |2 ==
Devices > 8 x| ffff Lbrary Manager |, SoftMotion General Axis Pool [ cANopen Manager @ a¢s x| -~
=15 Unsteds (=1 -
=[f Device (CTH3 C56-10252_v0.9) el General
—:-@Q PLC Logic o l Node ID: |2 2 I 500 Channels (1/1 active) Cﬂ"op@ﬂ
P B ‘a Application
i m Library Manager SD0s [] Enable Expert Settings [] optional Device
BH el PRG (PRG) a1 | Enable Sync Producing [[] NoTnitialisation Reset Node: =
=i @ Task Configuration Colion a0 Mappii
=% MainTask e 4 Nodeguarding
@ EtherCAT_Mastr.EﬁwerCAT_‘i | Enable Nodeguarding Enable Heartheat Producing
] PLC_PRG || | mfermation " - -
i = Guard Time {ms): |0 e Producer Time {ms): 200 (=
= m CANbus (CANbus) 2 =[]
= Life Time Factor: [0 3
i m CANopen_Manager (CANopen_Manager) i ‘ v’ Heartbeat Consuming (1/1 active) |
4P SM_Drive_GenericDSP402 (SM_ A Emetgency o
< m | > Enable Emergency Enable TIME Producing v
T 7ot |52 beves 8 HEN|
| Watch 1 -2 %
Expression Application Type Value Prepared value Execution point Ar}_‘

Bl ™essages - Total 0 error(s), 0 warning(s), 0 message(s) .
‘ Lastbuid: € 0 & 0 Precompile; o Current user: {nobody) @ |

2 "PDOs" tab

In the "Receive PDOs (Master => Slave)" and "Transmit PDOs (Slave => Master)" configuration,
check the boxes that need to be displayed in "Receive PDOs (Master => Slave)" and "Transmit
PDOs (Slave => Master)" Parameter group in the PDOs (Slave => Master)" tab.

_fip tbraryVenager | Softotion General AxisPool | [f] CAMopen Manager V(] A4S x| -
ey Receive PDOs (Master == Slave) Transmit PDOs (Slave => Master)
gk Add PDO  dk Add Mapping % Edit ﬁ db Add FDO ok Add Mapping [# Edit a
PDOs - = = E
MName Object Bit leny Mame Object Bit leng
e v 16£#1400: RPD 16#202 (SNODEI 48 v 16#1800: TPD 16#182 ($NODEI 48
control word 16#6040: 16200 16 status word 16#6041:16£00 16
CANopen I/0 Mapping target_position 16F607A:16%00 32 position_actual v 1626064:16200 32
2 []16#1401: RPD 16&302 (SNODEI 0 []16#1801: TPD 16#282 ($NODEI
. St []16#1402: RPD 16&402 (SNODEI 0 []16#1802: TPD 16#382 ($NODEI
Gitasaiing [ ] 16#1403: RPD 16#502 ($NODEI © [ 16#1803: TPD 16#482 ($NODEI
<] [ R E [T HRE

(®"Received PDOs" tab

In this tab, you can add parameter mapping for the selected parameter group, right-click to select
the PDO parameter group that needs to be operated, and select "Add Mapping". The specific
operation is shown in the following figure:
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Cotiaral Receive PDOs (Master == Slave) Transmit PDOs (Slave == Master)

' ek Add PDO ok Add Mapping [ Edit - gk AddPDO =k Add Mapping [ Edit -
FDOs : ; : z
| Name Object Bit leny MName Object Bit leng
5005 |w| 16&1400: RPD 1.6#201 ($SNODEI 48 |y 1681800: TPD 16#181 ($NODEI 48
control wd (£ Edit... 16 status word 1626041:16:200 16
CANopen IjO Mapping target_po X Delete 32 position_actual v 1626064:16200 32
S v 16#1401 db  Add Mapping... 0 vl 16#1801: TPD 16#281 ($NODEI 0
Atk v 16£14027 RPD T684U0T (SNODET 0 v 1681802: TPD 16#381 ($NODET 0
Earnation v 16#1403: RPD 16&501 ($NODELI 0 v 16#1803: TPD 16#481 ($NODEI 0
< m > < mn >

<Remarks> When using COTRUST servo as CANopen slave, please refer to the relevant servo
instruction manual for the description of each parameter, for example: If using A4S servo as
CANopen slave, you need to refer to A4S Servo Instruction Manual.

@ "Transfer PDOs" tab

Same as the "Receive PDOs" operation, right-click to select the PDO parameter group that
needs to be operated, and select "Add Mapping" to add send parameters to this group.

® "Server data objects" tab

The required SDO can be configured in the service data object configuration dialog, it can define
the order in which the objects need to be transferred, and it can also define the operations that
will be performed during an incomplete transfer.

® "CANopen I/O Mapping" tab

This dialog is used to display the CANopen I/O mapping, you can read/write the mapped data
channels in this tab.

+ Manager fi @ PLC_PRG b @ Task Configuration b G’j EtherCAT Master : .’__['j CAMopen_Manager - |
Find Filter Show all -
[T—
Variable Mapping Channel Address Type Unit  Description
- g control word SWOWO  UINT
+-Tg target_pasition %Q01 DINT
. status word IO UINT
+ 4 position_actual_value %pID1 DINT

(@ Status Tab

This dialog is used to display device status information (such as running, stopped, etc.) and
device diagnostic information.

"Information" tab

This dialog is used to display the information of the current device, such as name, supplier, type,
version number, module serial number, description, etc.



F.3

Configuring EtherCAT Slave Devices

After the EtherCAT slave station device (E10 / A4S / A4n / ECT-00) is added to CODESYS, it

needs to be configured.

Configure E10 / A4N / A4S

(1 "Overview" tab: check "enable expert settings", and select "DC for synchronization" for

distributed clock.

[ Aan_EthercaT x|

General

Expert Process Data
Process Data
I Startup Parameters
| EtherCAT If0 Mapping
Status

Information

Address - Additional - 3 N
T e -~
AutoIncAddress [0 ca | I Enable Expert Settings I EtherCAT.
EtherCAT Address 1001 i [ Opticnal
4 Distributed Clock
Select DC IDC for synchronization W ||
[w] Enable 4000 Sync Unit Cycle (ps)
SyncO:
[+ Enable Synco
® SyncUnitCyde [y 1 v .mu[) 21 Cycle Time (ps)
(0) User Defined o Shift Time {ps)
Syncl:

(2) Expert process data tab

"Expert process data", please refer to the following diagram for specific operation

General

Sync Manager:

gk Add [Zf Edit X Delete

Expert Process Data

SM Size Type

Process Data

Startup Parameters

EtherCAT If0 Mapping
I Status

Information

0 0 Mailbox Out
1 0 Mailbox In
2 20 Outputs

3 28 Inputs

1. Select PDO size and type

PDO List:

Index Size MName Fla... SM
IMG 20.0 Outputs 2|
16%1601 6.0 Qutputs
16#1602 8.0 Outputs
16#1603 2.0 Qutputs
16F1A00 28.0 Inputs 3
16#1A01 6.0 Inputs
1651402 16.0 Inputs
16#1A03 4.0 Inputs

3. Select a group of PDOs that need to be operated

(add, delete, edit)

PDO Assignment (16%1C12):

ok Insert [ Edit ¢ Delete & MoveUp & Move Down

vl 1621600

[] 16#1601 (excluded by 16#1600)

[] 161603

2. Select the PDO that need
to be assigned to the select
synchronization manager

61602 {excluded by 16%1600)

<] n >

L

PDO Content (161600):

Index Size Offs Mame Type
|16#&D40:DD 2.0 0.0 Controlword UINT
16#607A4:00 4.0 2.0 target position DINT
16#6071:00 2.0 6.0 target torque INT

i 165607F:00 4.0 8.0 max profile velodty UDIN
16+60FF:00 4.0  12.0 targetvelocity DINT
16#60B8:00 2.0 16.0 touch probe function UINT
16#6060:00 2.0 18.0 Modeofoperation INT

4. Operate on a group.of PDO parameters selected in

e down)
<| 1] | >

Download
PDO Assignment

[w] PDO Configuration

Load PDO Info from the Device

<Remarks> For the description of each parameter, please refer to the relevant servo instruction

manual. For example, to use the A4N servo as the EtherCAT slave station, you need to refer to

the A4N Servo Instruction Manual.
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(® "Process data" tab

Display the input/output process data of the slave, which is defined by the name, type and index

of the device description file.

Select the Outputs

Select the Inputs

Name

|vw| 16#1600 Outputs
Controlword
target position
target torque
max profile velocity
targetvelocity
touch probe function
Mode of operation

[[] 16#1601 Outputs (excluded by 1681

| 16#1603 Outputs

281 Communication external command

Type

UINT
DINT
INT
UDINT
DINT
UINT
INT

UINT

16=6
1676
1676
16%6)
16=6)
1676
1676

MName

|wl 16#1A00 Inputs
Statusword
position actual value
velocity actual value
torque actual value
modeof operationdisplay
Touch probe status
touch probe pos1pos value
touch probe posl neg value

Digital input

[ 16#1A01 Inputs (excluded by 1
Statusword
positionactual value
[] 16#1A02 Inputs (excluded by 1
Statusword
position actual value

h probe status

A

1ou

[] 16#1A03 Inputs
212 Sum of command pulses(32 hit)

Type

UINT
DINT
DINT
INT
INT
UINT
DINT
DINT
UDINT

UINT

DINT

DINT

Ind

1676041
1676064
16+606C
1656077
16%6061
16=60B9
16#60BA
16%60BE
16560FD

162004

The input (read) and output (write) parameter groups selected by the device can be used in the

I/0 map as inputs and outputs of the PLC (project variables may be mapped).

To modify the current selection, you need to cancel the selection, after which you can set another

set.

@ "Startup parameters" tab

Define specific parameters for the device, which are transmitted by SDO or IDN when the system

starts.

® "EtherCAT I/O Mapping" tab

Displays the EtherCAT I/O mapping, and you can read/write the mapped parameters in this tab.




: [ Aan_gthercat x i
General
Expert Process Data
Process Data
Startup Parameters
. EtherCAT If0 Mapping
Status

Information

® "Status" tab

| Find Filter Show all b

Variable Mappi.. Channel Address Type Unit  Description

- " Controlword QW4 UINT Controlword

* K@ target position %003 DINT target position

£ " target torque SRS INT target torque

+-"g max profile velodty %QD5 UDIMT max profile velodity

+-"p target velodty %006 DINT target velodty

+ " touch probe function BEQW 14 UINT touch probe function

* g Mode of operation YQW 15 INT Mode of operation

+ Statusword %eIW4 UINT Statusword

. position actual value 3103 DINT position actual value

o velodty actual value %ID4 DINT velodity actual value

H- 4 torque actual value oEIW 10 INT torque actual value

4 mode of operation display %IV 1l INT mode of operation display

L Touch probe status YIW12 UINT Touch probe status

e ] touch probe pos1 pos value %LID7 DINT touch probe pos1 pos value

: k] touch probe pos1 neg value %IDE DINT touch probe pos1 neg value

E R Digital input %109 UDINT Digital input

<] ul >
| l:l Reset mapping Always update variables: |Enabled 2 (always in bus cyde task) W
| IEC Objects

Variable Mapping Type

@ A4N_EtherCAT E ] ETCSlave

| “@ = Create new variable

"% =Mapto existing variable

Display device status information (such as running, stopped, etc.) and device diagnostic

information.

@ "Information" tab

Display the information of the current device, such as name, supplier, type, version number,

module serial number, description, etc.

Configure ECT-00

(D "Slave" tab: Check "Enable expert settings”, select "DC for synchronization" for distributed

clock.
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V[ s Ethercar ([ EthercaT Master [ ECT_00 x| -
I Candral Address Additional [Kad
= -~
AutoIncAddress -1 f ﬂ [¥] Enable Bxpert Settings EtherCAT.
Expert Process Data
EtherCAT Address 1002 :1 || Optional
Process Data o
4 Distributed Clock
Startup P et
AL Lot At et Select DC ISM—Synchron vl
EtherCAT If0 Mapping [] Enable 4000 Sync Unit Cycle (ps) =
Syncl:
Status Y._.
[]Enable Synco
Information (2 Sync Unit Cycle | | | v:f] Cycle Time {ps)
— () User Defined |U B shift Time (ps)
| Syncl:
["] Enable Sync 1 [
) Sync Unit Cycle ! | | :] Cycle Time (ps)
(") User Defined o : Shift Time (ps)
[» Startup checking |* Timeouts
|* DC cyclic unit control: assign to local pc |
@ "Expert process data" tab
Add/remove PDOs.
< A4 EthercaT [ EthercaT Master VI ECT_oo x| -
General Sync Manager: gk Add [ Edit K Delete ]
SM Si T FDO List:
Expert Process Data fze ype =
0 0 Mailbox Out Index Size Name Fla..,
BrutaseTige i 0 Mailbox In |16#1M]'D 21.0 AIR-08 Input F
B T Outputs
Startup Parameters 3 21 Inputs
EtherCAT If0 Mapping
< [ <| [ [7]
Status —
PDO Assignment (1621C12): dp Insert [ Edit < Delete # MoveUp # Move Down ]
Information
FDO Content (1621A00):
- Index Size Offs Mame ~
o [T6#6010:01 20 0.0 AIWO =
16#6010:02 2.0 2.0 ATWZ |
16#6010:03 2.0 4.0 ATWS
16#6010:04 2.0 6.0 ATWE o
(< m (<] [ [ ]
Download ) )
[] PDO Assignment  [_] PDO Configuration |  Load PDO Info from the Device |

(® "Process data" tab

Display the input/output process data of the slave, which is defined by the name, type and index
of the device description file.



@ asistecar [ ehercarvaser () EcT_o0 x| *
General Select the Outputs Select the Inputs
Name Name Type Inde
Expert Process Data [ 168#1A00 AIR-08 Input
ATND INT 16#6010:(
Process Data
ATWZ INT 16#6010:(
S ain Aarameters ATW4 INT 166010z
ATWE INT 166010:(
EtherCAT I/0 Mapping ATWB INT 16#6010:(
ATW10 INT 16#6010:(
Status
ATW12 INT 16601020
Information ATW14 INT 166010:0
Module State USINT 1628002:(
= Module Err Num UDINT 16#8003:(
<[ i [ > < 1] >

Input (read) and output (write) parameter groups can be used in the 1/O map as inputs and
outputs of the PLC (project variables may be mapped).

Note: The process data of the EtherCAT slave is all selected by default, please do not change it,
otherwise it may cause communication failure.

@ "Startup parameters" tab

Define specific parameters for the device, which are transmitted by SDO or IDN when the system

starts.
General ok Add [#Edit < Delete 4 MovelUp # Move Down
Line Index:Subindex MName Value Bitlength Abort if error Jump to
Expert Process Data
sl 16#3000: 16500 Command_0 0 32 |:|
Process Data 2 16#8001: 16200 Command_0 | 4200512 32
3 6#6011:16501 Command_1 16443 16
Startup Parameters 4 16%6011:16202 Command_2 | 16443 1
. L 167601116503 Command_3 16443 16
EtherCAT IfO Mapping
o 1676011116704 Command_4 16443 16
Status
Infarmation
< m
<] m | >

Note: The startup parameters of the EtherCAT slave cannot be modified. If you need to modify
the configuration of the expansion module control word, please double-click to open the
corresponding expansion module in the menu tree. After modifying the startup parameters,
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download the configuration to the CPU for operation, and the relevant configuration changes will
take effect immediately. .

® "EtherCAT I/O Mapping" tab

Displays EtherCAT I/O mapping.

ol IEC Objects
Variable Mapping Type
Expert Process Data @ ECT_00 ':@ ETCSlave

Process Data
Startup Parameters

- EtherCAT I/O Mapping
Status

Infarmation

-

@ = Create new variable % = Mapto existing variable

<1 m [ >

To read and write the module parameters connected under "ECT_00", the operations are as
follows: Debug its connection in the tab "Module I/O Mapping" of the ECT_00 slave (check
"Always in the bus cycle task") module. Take the Digital Output 16 Bits digital input module as an
example, click "DQ_16_16DQ (Digital Output 16 Bits)" under ECT_00, and select the "Module
I/0" mapping, so that its parameters can be read and written.

iF] PLC_PRG (FRG) [=]~

= @ Task Configuration
=28 ENIPScannerlOTask
@ EtherMet_IP_Scanner.I0Cyde
E @ EMNIPScannerServiceTask
@ EtherMet_IP_Scanner.ServiceCyde
= @ MairTask
] EtherCAT Master.EtherCAT Task
B rLc_PRG
=[] cANbus (CANbus)
= L_ﬁ CAMopen_Manager (CANopen_Manager)
=[] ads (a45)
W SM_Drive_GenericDSP402 (SM_Drive_Ge
=[] EtherCAT Master (EtherCAT Master)
= [{] A4N_EtherCAT (A<M EtherCAT V1.30)
W SM Drive GenericDSP402 1 (SM Drive Gen
=[] ECT_00 (EtherCAT Slave)
[ AIR_05_0BRTD {Analog Input 3 Ch 16EIt{AIR-
= [l Ethernet (Ethernet)

= [ EtherMet IP Scanner (EtherMet/IP Scanner)
< ][] >

b




@ amEhercaT ([ EthercAT Mastr [ ECT.o0 [ AIR_08_08RTD x| ~

Startup Parameters Find Filter Show all -
o Variable Mapping Channel Address Type Unit  Descrig
2 ATWO SIW20  INT ALWO
Module I/0 Mapping + o | ATW2 %RIW21 INT ATWZ2
+ Ay AT4 S22 INT A4
o - ] ATWIS %23 INT AV
_ A ALWE W24 INT AIWS
A ALW10 o%IW25  INT AIW10
‘I' . AIW12 RIW25 INT AIW12
LR AIW14 %IwW27  INT AIW14
"‘ Hp Module State 2eIB56 USINT Module 5
R Madule Err Mum %1015 UDINT Madule E
< m

I:I | Reset mapping ! Always update variables: |Use parent device setting

‘K@ = Create new variable % = Map to existing variable

<] ] [>

Note: The addresses assigned to each expansion module are not fixed, and if modules are
added/deleted, the corresponding assigned addresses will change.

G Introduction of the ExtBus library

G.1 Install ExtBus library files

When using the high-speed counter, first install the ExtBus library file (please download the
library file from the COTRUST website: http://www.co-trust.com), after "Add Library", you can call
this library.

1) Install the library
Start the CODESYS software and select "Tools" — "Libraries Repository":

©* Untitled1.project” - CODESYS

File Edit Wiew Project Buld Online Debug | Tools | Window Help

-‘i@ = E | | i , | i Package Manager. ..
|m Library Repository...
Devices v 0 X [ Device Repository...
= _@ Lintited 1 = @ Visualization Styles Repository...
=-[fJ Device (CTH3 C56-10252_v0.5) License Repository...
= PLC Logic ﬂ License Manager...
_a Application Seripting 3
m Library Manager P
] PLC_PRG {PRG)
H Options...

= @ Task Configuration

- @ MzimTacl

Import and Export Options. ..

189



Location: |5ystem v| |Edith3tions...|
(C:\ProgramData\CODESYS Managed Libraries)

Inztalled libraries: I Install. .. I

Company: |{AJI companies) V|

Uninstall

Export...

Detzils. ..
Group by catego [ |
E P gory Dependendes...
| Library Profiles...

In the pop-up window, browse to the folder where "Co-Trust ExtBus_SP11V1.2.library" is
located, select "Co-Trust_ExtBus_SP11V1.2.library", and click the "Open" button. That means
the Co-Trust_ExtBus_SP11V1.2.library library has been installed successfully.

~
: : R =R
" > S . 1 E Sy 3=
\ 4 E 3 .’ =aR =R
= E E
=E E
S E 2 J a2
CTH3-C Library ~ word CDREEIS  Co-Trust ExtBu ITHES| TAER HifREE
and device files s_SP1IV1.2libr
ary
S
v
STHEEN): [Co-Trust ExtBus_SPT1V1 2ibrary v| ==zt cibrany) v|
| 770 || =& |

2) Add library

After the Co-Trust_ExtBus_SP11V1.2. library file is installed successfully, if the library is used in
the current project, you need to execute "Add Library". The specific operation steps are as
follows:

Expand "Device" — "PLC" — "Application" in the device view, double-click to open "Library
Manager", and then click "Add Library" in the Library Manager dialog box to pop up the following
"Add Library" dialog box:



Project Buid Onlne Debug Tools Window Help
5o o 4 By B X b A IR ke L

" SoftMotion General Axis Pocl
- "& Co-Trust LocalBus

=% CPULocal IO

K <Empty> (<Empty=)

pression Application Value Prepared value Execution point

El Messages - Total 0 error{s), 0 warning{(s}, 0 message{s)l

Lastbuid: € 0 & 0  Precompile: . Current user: {nobody)

E View Project LUbraries Buid Online Debug Tools Window Help
wH &|o = & BRI IB -0

g8 MainTask
& pic_pRG
"2 softMotion General Axis Pool
" Co-Trust LocalBus
=" CPU Local IO
“B <Empty> (<Empty)

Co-Trust HSC Library Co-Trust
-+ Co-Trust ExtBus ibrary sp11 | Co-Trust
- +38 Co-Trust Modbus Library Co-Trust

Expand "Miscellaneous", select "Co-Trust_ExtBus_SP11V1.2.library" and click "OK" to add the
ExtBus library to the current project.

191



G.2

ExtBus library instruction description

The instruction Library (ExtBus) supported by the high-speed counter. Refer to the following

description for the description of each instruction.

=) HSC
=] Hsc_300
] HSC_CLEARLOCK
] HSC_GETCV
] HSC_GETLOCK
HSC_GETSPEED
] HSC_GETSPEED_AVG
HSC_GETSTA
] HSC_SETMODE

1. Set count parameter instruction

Name: HSC_300

HSC_300
—MOoD_ID STAR—
—I{CH_ID
—CTRL
—PY
—CV
Input / . Initiali
Parameter Describe | Data type . Remarks
output zation
Module PLC native 16 # 0a000605,
MOD_ID IN address DWORD 0 module ID of hardware
configuration
Channel PLC local value (0~5) HSC
CH_ID IN BYTE 0
- address module value (0,1)
Control
CTRL IN BYTE 16#F9 | See the table below
word
Preset
PV IN DINT 0
value
Current
Ccv IN DINT 0
value
Module status word
0: OK
Return 5: module parameter error
STA ouT BYTE 0
status 7: module does not respond
8: module link layer comparison
error.

Control word(R/W)




7 6 5 4 3 2 1 0
Count Current value | Preset value | Count Counting | Quadrature reset
enable update update direction direction | count level

update selection

Reset level: 1-high reset, 0-low reset

Quadrature count options: 00-4x multiples, 01-2x multiples, 10-1x multiples

Counting direction: 0 - count down, 1 - count up

Counting direction update: 0-no update, 1-update

Default value update: 0-no update, 1-update

Current value update: 0 - no update, 1 - update

Counting enable: 0-disable, 1-enable

2. Clear the latched value

Name: HSC_CLEARLOCK

HSC_CLEARLOCK
—MOD_ID STAR—
—{CH_ID
Input / . Initializ
Parameter Describe | Data type . Remarks
output ation
PLC native 16 # 0a000605,
Module
MOD_ID IN DWORD 0 module ID of hardware
- address , .
configuration
Channel PLC local value (0~5) HSC
CH_ID IN BYTE 0
address module value (0,1)
Module status word
0: OK
Module 5: module parameter error
STA ouT BYTE 0
status word 7: module does not respond
8: module link layer comparison
error.
3. Get the current latch value
Name: HSC_GETLOCK
HSC_GETLOCK
—MoD_ID LOCKF—
—CH_ID STA—
Paramet | Input/ . Initiali
Describe Data type . Remarks
er output zation
MOD _| Module PLC native 16 # 0a000605,
- IN DWORD 0
D address module ID of hardware
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configuration

Channel PLC local value (0~5) HSC
CH_ID IN BYTE 0
- address module value (0,1)
LOCK ouT Latch value DINT 0 Latch value
Module status word
0: OK
2: lllegal parameter
Module
STA ouT BYTE 0 5: Module parameter error

status word ]
7: Module not responding

8: Module link layer comparison

error.
4. Get the current count value
Name: HSC_GETCV
HSC_GETCV
—{mMoD_ID cvl—
—I{CH_ID sTal—
Input / . Data Initiali
Parameter Describe . Remarks
output type zation
Module PLC native 16 # 0a000605, module
MOD_ID IN DWORD 0 i ,
- address ID of hardware configuration
PLC local value (0~5) HSC module
CH_ID IN Passageway BYTE 0
value (0,1)
Current
Ccv ouT DINT 0 Current count value
count value
Module status word
0: OK
2: lllegal parameter
Module
STA ouT BYTE 0 5: Module parameter error
status word ]
7: Module not responding
8: Module link layer comparison
error.

5. Get the current counting speed

Name: HSC_GETSPEED

HSC_GETSPEED
—{MOD_ID SPEED f—
—CH_ID STAF—
Input / . Initiali
Parameter Describe | Data type . Remarks
output zation
Module PLC native 16 # 0a000605, module
MOD_ID IN DWORD 0 ) ,
address ID of hardware configuration




Channel PLC local value (0~5) HSC module
CH_ID IN BYTE 0
- address value (0,1)
Counting
SPEED ouT DWORD 0 Hz
speed
Module status word
0: OK
Module 2: lllegal parameter
STA OUT | status BYTE 0 5: Module parameter error
word 7: Module not responding
8: Module link layer comparison
error.
6. Get the current speed using the average
Name: HSC_GETSPEED-AVG
HSC_GETSPEED_AVG
—MOD_ID SPEED f—
—CH ID STAl—
—BUFSIZE
—DeadBand
Input / . Initiali
Parameter Describe | Data type . Remarks
output zation
Module PLC native 16 # 0a000605, module
MOD_ID IN DWORD 0 , i
- address ID of hardware configuration
Channel PLC local value (0~5) HSC module
CH_ID IN BYTE 0
- address value (0,1)
Average Average buffer greater than 0 and
BUFSIZE IN DINT 16
buffer less than 64
If the difference between the average
value and the existing value is less
DeadBan than the dead zone value, the
IN deadband | DWORD | 20000 i
d average value shall prevail, and the
value greater than the dead zone
average value is the existing value
Counting
SPEED ouT DWORD 0 Hz
speed
Module status word
0: OK
Module 2: lllegal parameter
STA OUT | status BYTE 0 5: Module parameter error
word 7: Module not responding
8: Module link layer comparison
error.

7. Get the current count status

Name: HSC_GETSTA
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HSC_GETSTA
—{MOD_ID HSC_STab—
—{CH_ID STA—
Input / . Data Initiali
Parameter Describe . Remarks
output type zation
Module PLC native 16 # 0a000605, module
MOD_ID IN DWORD 0 , .
- address ID of hardware configuration
Channel PLC local value (0~5) HSC module
CH_ID IN BYTE 0
address value (0,1)
BitO~bit3: current mode
Bit4: reserved
Bit5: HSCO current counting direction
Count bit: 1 = count up
HSC_STA ouT BYTE 0 ) .
- status Bit6=1: the current value is equal to
the preset value bit
Bit7=1: the current value is greater
than the preset value
Module status word
0: OK
Module 2: lllegal parameter
STA ouT status BYTE 0 5: Module parameter error
word 7: Module not responding
8: Module link layer comparison
error.
8. Set the counter mode
Name: HSC_SETMODE
HSC_SETMODE
—{MoD_ID STA—
—{CH_ID
—{MODE
Input / . Data Initiali
Parameter Describe . Remarks
output type zation
Module PLC native 16 # 0a000605, module ID
MOD_ID IN DWORD 0 , )
- address of hardware configuration
Channel PLC local value (0~5) HSC module
CH_ID IN BYTE 0
- address value (0,1)
Bit0~bit3: HSC counting mode (this
machine supports 0,1,3,4,6,7,9,10;
. hsc-02 supports 0~11 mode)
Counting . :
MODE IN g BYTE 0 Mode 0~2: single phase counter with
mode
internal direction control.
Mode 3~5: single phase counter with
external direction.




Mode 6-8: dual phase counter with 2
clock inputs.

Mode 9~11: A\B phase quadrature
counter.

Bit4: Z signal latching function, O:
latching, 1: not latching

Bit5: Z signal zeroing function, O:
zeroing, 1: not zeroing

Bit6: reserved

Bit7: Latch value cleared 0: invalid, 1:
valid

STA

ouT

Module
status
word

BYTE

Module status word

0: OK

2: lllegal parameter

5: Module parameter error

7: Module not responding

8: Module link layer comparison error.
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H Installing device description files in CODESYS

H.1 Install EtherCAT servo slave device description file

1. Open the CODESYS software, select "tools" — "Device library", and click "Install" in the
dialog box.

7 Untitled1.project” - CODESYS

File Edit Wiew Project Build Ornline Debug | Tools | Window Help

?i% o = = ;¥ B | Package Manager...
m Library Repositary...
S T ) Device Repositary... I
= ‘@ Linfigied 1 = @ Visualization Styles Repository...
=[] Device (CTH3 C56-10252_v0.9) W License Repository...
=& PLC Logic E License Manager...
_0 Application Scripting 3

ﬂﬂ Library Manager

; Customize...
9 PLC_PRG (PRG)
Options...
= @ Task Configuration
Import and Export Options...

—ﬁ MairTask

%% Device Repository

Location: | System Repository v| | Edit Locations..
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

|5tring for a fulltext search | Vendor: | <Al vendors > Install...

MName Vendor Wersion Description
#- [ Fieldbusses

1‘: i E HMI devices

+ (@ pics

*- @ softMotion drives




2. After performing the above operations, please select the file type "EtherCAT XML device
description configuration file (*.xml)", select the file "trust_a4n \u v1.3.xml", and click "open" to

install.
=5 h saEs s=m Forh
DEEH 2020-10-29 15:30 s
. word CDREITS 2020-10-29 15:59 =
l= coTrUST A4N V1.35ml | 2020-04-15 18:39 XML 374 78 KB
é, Co-Trust C56_10252 V0.9.devdescxml  2020-10-13 16:14 HNL 35 246 KB
|#| Co-Trust C57_10252 V0.9.devdescaml  2020-10-13 16:14 XML 378 246 KB
9 T35S 2020-11-02 14:02 A 3 KB
.ﬂE-‘.-E.‘ ~ABE 2020-11-02 14:02 HEAT 3 KB
o SRR 2020-11-02 14:02 AT 3 KB
E(N}: |COTRUST_MN_V1.3.me v| Wﬂ
H.2 Installation of PLC / 402 axis equipment description document

1. Open the CODESYS software, select "tools" — "Device library", and click "Install" in the
dialog box.

7 Untitled1.project” - CODESYS

File Edit Wiew Project Build Ornline Debug | Tools | Window Help

"i% = e | i Package Manager. ..
ﬁ] Library Repositary...
Devi - 0 X |If[j Device Repository... ||
= ‘@ Linfigied 1 o= @ Visualization Styles Repository...
=) Device (CTH3 C56-10252_V0.9) W License Repository...
=& PLC Logic E License Manager...
‘0 Application Seripting b
i) Library ™
ﬂﬂ ibrary Manager R
9 PLC_PRG (PRG)
Options...
I= @ Task Configuration
Import and Export Options...

—ﬁ MairTask
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Sz Dewvice Repository

Location: | System Repository v| |EditLocations..
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

|String for a fulltext search | Vendor: | <Al vendors=

Mame Vendor Version Description
#- [ Feldbusses

4 @ HMI devices

+Ei PLCs

+. ? SoftMotion drives

2. After performing the above operations, a dialog box will pop up as follows. Please select the
file type "device description configuration file (*. Devdesc. XML)", select the file "Co
trust_ c56_102s2 v0.9. Devdesc. XML" or "Co trust_c57_102s2 v0.9. Devdesc. XML", and click
"open" to install.

4 (B0 > R > BiEEE (C) » BF > ganm662 > =M ~ c,||,=:v;§_§;§-
ey FEEE =- @ @
vie-S8E |~ =% - EEGE: s Hoh
@ OneDrive word CDREEIS 2020-10-10 10:54 pril ==
- [ Co-Trust €56 10252 VD.9.devdescxml  2020-10-13 16:14 XML 7 246 KB
= gl [ Co-Trust €57_10252 V0.9.devdescaml  2020-10-13 16:14 XML TR 246 KB
BT 2 il 2020-10-20 15:01 SR 3KB
B R | HaABR 2020-10-20 15:01 AT 3KB
=B8R o SRS 2020-10-20 15:01 AT 3 KB
¥ T
D &5 =
[ )
e ARG (C)
- B (D)
= ganm665 (\\sz{—
A R b
HFE(N): | Co-Trust €56 10252 V0.9.devdesc.xml| V| Iﬁﬁﬁﬂ#(*.de\rdesc.xml) vI
[ o | [ =w |
H.3 Install CANopen EDS file

1. Open the CODESYS software, select "tools" — "Device library", and click "Install" in the
dialog box.



1 Untitled1.project” - CODESYS

File Edit View Project Build Online Debug | Tools | Window Help

BeHE & - Y OBy B | Package Manager. ..
mj] Library Repository. ..
= _@ Lingitled 1 = @ Visualization Styles Repositary. ..
=[] Device (CTH3 C56-10252_V0.9) W License Repository...
=B PLC Logic E License Manager. ..
= a Application Seripting 9
~ [ Library m
ﬂﬂ ibrary Manager T
[ pLC_PRG (PRG)
Options. ..
= @ Task Configuration
Import and Expart Options. ..

=52 MainTask

%= Device Repository

SEEEHTTY |5ysbem Repository v| | Edit Lacations...
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

|String for a fulltext search Vendor: | <Al vendors >

MName Vendor Version Description
- [ Fieldbusses

4: i E HMI devices

+ﬁi PLCs

* . @ softMotion drives

2. After performing the above operations, a dialog box will pop up as follows. Please select the
file type "EDS and DCF files (*. Eds. *. DCF)", select the files with suffix. EDS such as
"A4S can_v003. EDS", and click "open" to install.
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.1

Instruction quick check

Operator summary in CODESYS

The following table summarizes the operators, which exist in the Standard.lib and Util.lib libraries
of CODESYS respectively.

Note: The 'IL Symbol' column is displayed only for lines that use this symbol. The first set of

necessary operands has been successfully loaded into the previous line (eg, LD in)

'Mod.IL' shows the modifiers that appear in the IL:

C Modifier for the result of the preceding expression being TRUE.

N

For JMPC, CALC, RETC: If the result of the previous line is FALSE, execute
this command.

N else: negated operand (non-accumulator)

appear.

Operators in parentheses: The operation starts only after the parentheses

Table I-1 Operator Summary Table

. . Mod. L.
in ST in AWL Description
AWL
) string delimiter
'['] Array range size
Separator between operand and type in
declaration.
; Description terminated.
A Designator obsolete.
LD var1 N Loading of variable 1 value in buffer.
= ST var1 N Store the actual result in variable 1.
When the actual result is TRUE, set the
S boolvar .
operand boolean variable to TRUE.
When the actual result is FALSE, set the
R boolvar .
operand boolean variable to TRUE.
JMP label CN Jump directly to the label.
<Program name> | CAL prog1 CN Call prog1.
<Instance name> | CAL inst1 CN Call inst1.
<Fctname>(vx, ) .
) <Fctname> vx, vy | CN Call fctname and transmit Variables vx,vy.
vy,..
RETURN RET CN Leave POU and go back to caller

The values after the parentheses are
treated as operands, and the operations
before the parentheses are not executed
before the expressions in the parentheses.
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Executes the set operation now

AND AND N,(
OR OR N,(
XOR XOR N, ( Bit dedicated OR
NOT NOT
+ ADD (
- SuB ( subtraction
* MUL ( multiplication
/ DIV ( division
> GT ( greater than
>= GE ( greater than or equal to
= EQ ( be equal to
<> NE ( not equal to
<= LE ( less than or equal to
< LT ( less than
MOD(in) MOD Modulo division
INDEXOF(in) INDEXOF Internal exponent of POU in1
. Number of bytes required for known "in"
SIZEOF(in) SIZEOF
data type
SHL(K,in) SHL The operator "in" bit shifts left by k
SHR(K,in) SHR The operator "in" bit shifts right by k
ROL(K,in) ROL "in" shift left by K bits
ROR(K,in) ROR "in" shifts right by K bits
oo Binary selection between two operands
SEL(G,in0,in1) SEL , , . .
in0 (G is FALSE) and in1 (G is TRUE).
MAX(in0,in1) MAX Restoration of the larger of the 2 values.
o Restoration of the smaller of the two
MIN(in0,in1) MIN i ,
values in0 and in1.
) Limit the range (in resets to MIN, or MAX
LIMIT(MIN,in,Max) | LIMIT , )
to avoid going out of range).
) ) Select the kth value from a set of values
MUX(K,in0,...in_n) | MUX ,
(in to In_n).
ADR(in) ADR The address of the operand in DWORD.
The call operator is the address of the
ADRINST() ADRINST() ,
function block operator.
BITADR(in) BITADR Bit balance of operands in DWORD.

BOOL_TO_<type>
(in)

BOOL_TO_<type>

Type conversion of boolean operands.

<type>_TO_BOOL
(in)

<type>_TO_BOOL

Type conversion to BOOL.

INT_TO_<type>(in)

INT_TO_<type>

INT operand type conversion bits to
another basic type.

REAL_TO_<type>(
in)

REAL_TO_<type>

The REAL operand type is converted to
another base type.

LREAL_TO_<type>

LREAL_TO_<type>

The LREAL operand type is converted to




1.2

(in)

another base type.

TIME_TO_<type>
(in)

TIME_TO_<type>

TIME operand type conversion bit another
basic type.

TOD_TO_<type>(i
n)

TOD_TO__<type>

The TOD operand type casts another base
type.

DATE_TO_<type>(
in)

DATE_TO_<type>

The DATE operand type is converted to
another base type.

DT_TO_<type>(in)

DT_TO_<type>

DT operand type conversion bits to
another basic type.

STRING_TO_<typ
e>(in)

STRING_TO_<typ
e>

String operand type conversion bit another
basic type, "in" must contain a valid value
of the requested type.

TRUNC(in) TRUNC Convert from REAL to INT.

ABS(in) ABS Absolute value of operand “in”.
SQRT(in) SQRT Square root of operand "in".

LN(in) LN The natural logarithm of operand "in".
LOG(in) LOG The base 10 logarithm of operand "in".
EXP(in) EXP The power of operand "in".

SIN(in) SIN Sine of operand “in”.

COS(in) coSs Cosine of operand “in”.

TAN(in) TAN Tangent of operand “in”.

ASIN(in) ASIN Inverse sine of operand “in”.
ACOS(in) ACOS Arc cosine of operand “in”.

ATAN(in) ATAN Arc tangent of operand “in”.
EXPT(in,expt) EXPT expt The power of the operand "in with expt".

<Remark> Please get detailed usage information

library.

Standard.lib

% -2 Standard.lib instruction

in the relevant appendix of the CODESYS

in ST in AWL describe

) String length function. Returns the number of

LEN(in) LEN .
characters in STR.
LEFT(str,size) LEFT Return leftmost SIZE characters of STR.
RIGHT (str,size) RIGHT Returns rightmost SIZE characters of STR.
. Return LEN characters of STR, beginning at

MID(str,size,pos) MID

the POS-th character position.

CONCAT('str1','str2"

CONCAT 'str2'

Concatenation of two strings.

INSERT('str1','str2',pos)

INSERT 'str2',p

Insert STR2 into STR1 after the POS-th
character position.

DELETE('str1',len,pos)

DELETE len,pos

Delete LEN characters of STR, beginning at
the POS-th character position.

REPLACE('str1','str2',len | REPLACE

,pOs)

'str2',len,pos

Replaces L characters of STR1 by STR2,
starting at the POS-th character position
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and returns the new string.
Find the character position of the
FIND('str1','str2") FIND 'str2' beginning of the first occurence of STR2 in
STR1.
SR SR Bistable function block (reset dominant)
RS RS Bistable function block (set dominant)
SEMA SEMA FB: B AR A (PT 0 1H7)
R_TRIG R_TRIG FB: Rising edge detection
F_TRIG F_TRIG FB: Falling edge detection
CTU CTU FB: Counter Up:
CTD CTD FB: Counter Down:
CTUD CTUD FB: Counter Up Down:
TP TP FB: Pulse timer.
TON TON FB: On-Delay timer.
TOF TOF FB: Off-Delay timer.
RTC RTC FB: FUNCTION_BLOCK RTC
1.3 Util.lib

Table 1-3  Util.lib instruction

BCD_TO_INT Converts one byte in BCD format into an INT value

INT_TO_BCD Converts an INT value into a byte in BCD code

EXTRACT(in,n) The nth bit of DWORD in is restored as BOOL.

PACK Up to 8 bits are pushed into a byte.

PUTBIT Sets a bit of a DWORD value

UNPACK Converts a byte into 8 bits

DERIVATIVE Approximates the derivative of a given value in its time course

INTEGRAL Integer.

LIN_TRAFO Performs a linear transformation

STATISTICS_INT Calculates minimum, maximum, and average of an input value

STATISTICS_REAL Calculates minimum, maximum, and average of an input value

VARIANCE Calculates the mathematical variance of a variable over time

PD PD controller.

PID PID controller.

BLINK Simulates a blinking signal (turning on and off for specific
durations)

FREQ_MEASURE Measured frequency of the boolean input signal.

GEN Generates periodic functions of different, given types

CHARCURVE Linear function

RAMP_INT Limits the slope of a value to a certain value

RAMP_REAL Limits the slope of a value to a certain value

HYSTERESIS Realizes a hysteresis function

LIMITALARM Monitors if an input value is between a lower and a upper limit




1.4

SoftMotion Lib

SM3_Basic Library

This library is the base library for CODESYS SoftMotion applications, so it must be included in
the SoftMotion project. It will happen automatically when a SoftMotion device is plugged in.

The library provides the following function blocks and functions:

e PLCopen function block allows both single-axis motion control and two-axis synchronous
motion. In addition to the library elements for status checking, parameterization and general
operation, there are function blocks for driving the axis with defined velocity and acceleration

parameters. There are also modules for synchronizing master, slave and drive axis.

The function blocks are as follows:

e driver interface

Name Function
This driver interface is a function block. It is provided by the
"SM3_Basic.library" library and includes work as a driver.
AXIS_REF

Each SoftMotion axis is an extension of the
AXIS_REF_SM3 instance.

e data type, global variable

Name

Function

MC_DIRECTION

It is used as an input to several function blocks and
specifies the direction of movement. Note that not all modes
are available for all function blocks and axis types
(moduloffinite).

MC_TAPPETMODE

It is used in the function block MC_Digital CAMSwitch to
determine whether the tappet value should refer to the
spindle setpoint (1), or the actual position (2). In the case of
automatic detection (0), the decision of the function block
depends on: Whether the control state of the drive uses the
setpoint (bRegulatorOn = TRUE) or the actual value
(bRegulatorOn = FALSE).

SMC_BRAKESETSTATE

It is used in the function block SMC3_BrakeControl and
determines how the drive sets the mechanical brake.

SMC_CAMTAPPETACTION

It determines which switching actions are performed when
the cam has been passed.

SMC_CAMTAPPETTYPE

It is used to determine which direction the cam must go in
order to be activated.

SMC_CONTROLLER_MODE

Describes the controlled variables of the motor.

SMC_ERROR

All error numbers that the SoftMotion function block may
return.

SMC_HOMING_MODE

It defines the homing sequence when used by
SMC_Homing.

SMC_INT_STATUS

It describes the state of the interpolator instance.

SMC_LANGUAGE_TYPE

It is used in the function SMC_ErrorString to determine the
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ms-its://axis_ref_sm3.htm
ms-its://mc_direction.htm
ms-its://mc_tappetmode.htm
ms-its://smc_brakesetstate.htm
ms-its://smc_camtappetaction.htm
ms-its://smc_camtappettype.htm
ms-its://smc_controller_mode.htm
ms-its://smc_error.htm
ms-its://smc_homing_mode.htm
ms-its://smc_int_status.htm
ms-its://smc_language_type.htm

language.

e data type, structure

Name Function
It is an internal data structure that describes the CAM workbench.
MC_CAM_ID It is generated by MC_CAMTableSelect and used as input to
MC_Camin.
MC_CAM_REF This function block represents a generic cam.

MC_CAMSWITCH_REF

It describes the CAMSwitches table and is used as input to
MC_Digital CAMSwitch.

MC_CAMSWITCH_TR

It describes the toggle position of the follower.

MC_OUTPUT_REF

It defines the tappet output in the form of an array of 32 booleans.
TYPE MC_OUTPUT_REF :

ARRAY [0..31] OF BOOL,;

END_TYPE

MC_TRACK_REF

e DriveBasic

Name

Function

SMC3_BrakeControl

This function block determines the behavior of the
mechanical brake if supported by the drive and its SoftMotion
driver.

SMC3_BrakeStatus

It reads the state of the mechanical brake.

SMC_SetControllerMode

This module can be used to switch to other controller modes
if supported by the drive device.

SMC_GetMaxSetAccDec

It is used to measure the maximum value of the absolute
value of the acceleration (or deceleration) of an axis.

SMC_GetMaxSetVelocity

It is used to measure the maximum value of a shaft speed.

SMC_GetTrackingError

It measures the actual and maximum hysteresis error used to
compensate for dead time, which may occur during fieldbus
communications and will last for many cycles
(byDeadTimeCycles).

SMC_InPosition

It checks if the actual position of the axis is within a certain
position value for a certain period of time.

SMC_MeasureDistance

It is used on a rotary axis to measure distance traveled (the
casing is also counted).

SMC_CheckLimits

It can be used to check if the actual setpoint of the drive
exceeds the maximum value configured in the controller. The
result of the check will be indicated by the bLimitsExceeded
output.

SMC_FollowPosition

It will write the position set point to the axis without any
checks.

SMC_FollowPositionVelocity

Its use is equivalent to SMC_FollowPosition, except for
possibly additionally defined speeds.

SMC_FollowSetValues

The set value is written to the axis without any checking.
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SMC_FollowVelocity

Writes the set speed to the axis without any checks.

SMC_ClearFBEror

Delete the oldest function block error message.

SMC_ReadFBError

Read the oldest information on function block errors.

SMC_Homing

It performs the reference movement of the axis. As the
reference switch, a boolean value is used, which is typically
input by a hardware.

SMC_ChangeGearingRatio

With the help of this module, gear ratios and drive equipment
types can be modified.

e Error

Name

Function

SMC_ErrorString

Depending on the input ErrorlD and language, the function
SMC_ErrorString will return a string representing the error.

o File

Name

Function

SMC_ReadCam

It is used to download the CAM at runtime and make it
available to MC_CamTableSelect and MC_Camin.

SMC_WriteCam

This function block writes a CAM created in the CAM editor to
*.CAM-file at runtime.

SMC_AxisDiagnosticLog

It is used to cyclically write a series of parameter values
belonging to an axis to a file. This output file is the basis for
troubleshooting.

e PLCopen

Name

Function

SMC_ReadSetPosition

Read the current setting position of the drive unit.

SMC_SetTorque

It can be used to create a torque if the drive is in controller
mode "torque".

SMC_CAMBounds

Calculate the maximum position, velocity and acceleration of
the slave device. The device is connected to a master device
in absolute mode. The master device moves at the specified
maximum speed and acceleration/deceleration.

SMC_CAMBounds_Pos

Calculate the maximum and minimum positions of the slave
device. The device is connected to a master device in
absolute mode. The master device moves at the specified
maximum speed and acceleration/deceleration.

SMC_CAMRegister

It represents a tappet control unit, which acts on the
MC_CAM_REF structure like MC_Camiln, cancels the original
track information and only reads the tappet information.

SMC_GetCamSlaveSetPositi
on

If the (slave) axis is connected to the motion of other (master)
axes through CAM, the module calculates the current target
position of the slave axis. So neither axis will be moved or
affected.

SMC_GetTappetValue

It evaluates the output tappet of the MC_Camin function block
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and contains the current tappet state.

MC_Camin

Occupy CAM.

MC_CamOut

Immediately release the slave axis from the master axis.

MC_CamTableSelect

The CAM table is selected by setting the connection to the
relevant table.

MC_Gearln

The CAM table is selected by setting the connection to the
relevant table.

MC_GearlnPos

The CAM table is selected by setting the connection to the
relevant table.

It selects the CAM table by setting up the connection to the

MC_GearOut relevant table. It disengages the slave axis from the master
axis.
MC_Phasing Occupy CAM.

MC_AccelerationProfile

Controls a time-acceleration-locked motion distribution.

Commands a controlled movement to stop. The function block

MC_Halt . . . : .
- will terminate the execution of all in-progress function blocks.
Its execution causes the axis to execute the "search home"
sequence. The details of this sequence depend on the
MC_Home

machining process and can be set by the parameters of the
axis.

MC_MoveAbsolute

It is used to command controlled movement to a specified
absolute position.

MC_MoveAdditive

Commands a controlled motion in a discrete motion state that
adds the specified relative distance to the newly requested
position.

MC_MoveRelative

It is used to command a controlled movement that, when
executed, specifies a distance relative to the actual position of
the axis.

MC_MoveSuperimposed

It is used to command a controlled movement that adds a
specified relative distance to an existing movement. Existing
movements are not interrupted, but additional movements are
superimposed.

MC_MoveVelocity

It is used to command a never-ending controlled movement at
a specific speed.

MC_PositionProfile

It is used to command a time-position locked motion profile.

MC_Power

It is used to control the power stage ("on" or "off").

MC_ReadActualPosition

It will return the actual position of the reference axis.

MC_ReadAxisError

It is used to describe common axis errors not related to
function blocks.

MC_ReadBoolParameter

It returns a parameter of type BOOL specified by the
manufacturer.

MC_ReadStatus

It returns the detailed status of the axis.

MC_ReadParameter

It returns vendor-specified parameters.

MC_Reset

It converts ErrorStop to StandStill state by resetting all internal
errors about the axis - this affects the output of the function
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block instance.

Its execution will cause the controlled motion to stop and set

MC_Stop , )

the axis to state "Stopping".
MC_VelocityProfile It is used to command a time-velocity locked motion profile.
MC_WriteBoolParameter It modifies factory-set Boolean-type parameters.
MC_WriteParameter Modify the parameters set by the factory.

It terminates the function block connected to the trigger event

MC_AbortTrigger
(eg MC_TouchProbe).

This function block is analogous to switching on a motor shaft:
The function block commands a group of discrete output bits
MC_DigitalCamSwitch to switch in analogy to a set of mechanical cam controlled
switches connected to an axis. Forward and backward
movements are allowed

When Enable remains TRUE, the function block will return the
MC_ReadActualTorque
actual torque or force value.

) When Enable remains TRUE, the function block will return the
MC_ReadActualVelocity
value of the actual speed.

MC_SetPosition It is used to move the coordinate system of one axis.

It records the position of the axis when the trigger event
MC_TouchProbe
occurs.

. It performs absolute movement, but unlike
SMC_MoveContinuousAbsol

i MC_MoveAbsolute, it does not reach the target position at
ute

velocity=0, but at the specified velocity.

) .| It performs relative movement, but unlike MC_MoveRelative,
SMC_MoveContinuousRelati

ve

it does not reach the target position with velocity=0, but with

the specified velocity.

e SimpleTest

Name Function

i It contains a set of frequently used function blocks which are used
SMC_StartupDrive

to test and commission an axis.

SM3_CNC Library

The modules in the SM3_CNC.Library library are used (according to DIN 66025) to decode
trajectories created in the CNC editor. Decoding is to transform the trajectory into a structure that
can be used by IEC programs (trajectory preprocessing), or can be modified, interpolated, and
transformed so that it is readable by the driving device (eg, SMC_NCDecoder, ToolCorr ,
SMC_AvoidLoop, SMC_SmoothPath, SMC_RoundPath, SMC_Interpolator).

Functional failure of modules allows certain components, such as decoders, to be replaced by
modules designed for special needs. In addition, other modules such as certain trajectory
preprocessing or optimization - can be added to the existing components without any problems,
so that the compatibility between the components in the library does not need to be considered.
Therefore, the program logic is completely handled by the PLC program, and only the pure
action information is handled by the library module.
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The data structures of the library SM3_CNC.Library (eg SMC_POSINFO, SMC_VECTOR3D)
are used to describe positions, trajectory segments and vectors, and to manage GEOINFO
objects (QUTQUEUE structures).

e Type of data

Name Function

SMC_CNC_REF This data structure manages the parsed G-code files.

The data source is connected to the output of the same name of
SMC_GCODE_TEXT the SMC_NCDecoder module. It is used to pass the decoded
string of the last line of the CNC file to SMC_GCodeViewer.

The structure uses an array as the cache of the
SMC_GCODEVIEWER_D

ATA SMC_GCodeViewer function block, and a variable of this type

stores the G code file corresponding to a curve track.

SMC_GCODE_WORD It includes data for a certain G code word such as "N20" or "G1".

This structure is designed to store track objects, that is, a
SMC_GEOINFO segment of a programmed track, such as a line, an arc, or a
spline segment.

It defines additional parameters for the currently active
SMC_M_PARAMETERS | M-function, which can be counted by SMC_GetMParameters to
display the additional value of each M-function.

This structure is used to manage GEOINFO objects in a table of
SMC_OUTQUEUE i ,
a defined size.

For a particular location point the structure describes its
SMC_POSINFO , ) .
- coordinates and the location of additional axes.

SMC_VECTOR3D The structure describes the velocity in three dimensions.

e Global variable

Name Function
SMC_AL_STATUS Its value indicates the actual state of the FB instance.
SMC_DEC_STATUS Its value indicates the actual state of the FB instance.

Its value indicates the actual interpolation direction of the
SMC_DIRECTION , ,
- function block instance.

Its value indicates the actual state of the FB instance, possible
SMC_INT_STATUS tat
states.

SMC_INT_VELMODE Its value determines the velocity profile.

It is a member of SMC_GEOINFO, which specifies the

SMC_MOVTYP )
- geometry of the object.

SMC_TC_STATUS Its value represents the actual state of the FB instance.

SMC_TOOLCORRMODE | lts value represents the mode in which the SMC_Toolcorr runs.

It is used as the input variable of
SMC_VECTORDIR SMC_CalcDirectionFromVector to define the inclination,
reverse or vertical of the velocity.

Function block record

elnside the SMC_CNC_POUs\File folder

Name Function
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SMC_READNCFILE

This function block has been superseeded by SMC_ReadNCFile2
and is kept only for compatibility. It is recommended to use
SMC_ReadNCFile2, which has additional features like
mathematical expressions or sub programs in g-code

SMC_READNCQUEUE

This function block will read an SMC_OUTQUEUE file, which has
been created by the CNC editor, from the PLC file system and
provide an OutQueue structure, which typically is processed by
the decoder.

SMC_VARLIST

The standard IEC 61131-3 provides no possibility to determine the
value of a variable by its symbolic name represented as a string.
This however is necessary, if the variable functionality, which is
available for the user by SMC_CNC_REF, also should be
available for reading in the CNC program from a file. This can be
managed by using the structure SMC_VARLIST.

eSMC_CNC_POUs\SoftMotion CNC\Coordinate Transformation folder

Name

Function

SMC_DETERMINECUBOIDB

EARING

This function block will determine the position of a cuboid
(corner mark, edge alignment) in the space in dependence
of 6 (3/2/1) points given

SMC_COORDINATETRANSF

ORMATIONS3D

It computes the coordinates of a point given in the old
coordinate system and transformed to the new coordinate
system. The coordinate transformation is defined by the
transformation of the origin and the new unit vector (given
in the old coordinate system).

This function block will calculate the coordinates of a point
given in respect of the old coordinate system and
transformed to the new coordinate system. For this

SMC_INVCOORDINATETRAN | purpose, the inverse coordinate transformation is defined

SFORMATION3D

by the translation of the origin and the new unit vectors
(given in respect of the old coordinate system).

(note: That this FB only works correct, if the vectors vX, vY
and vZ are perpendicular to each other)

SMC_TEACHCOORDINATES | A vector that assists the user in calculating the new

YSTEM

coordinate system.

Calculate RPY-angle from the unit vector of the new

SMC_UNITVECTORTORPY coordinate system (with reference to the old coordinate

system)

SMC_ROTATEQUEUE2D

When this module executes, the trajectory stored in
pogDataln will be rotated around the Z axis by the given
angle dPhi[°]. A positive angle refers to a mathematically
positive rotation (counterclockwise).

SMC_SCALEQUEUE3D

This function will stretch the path contained in pogDataln
by factor fScaleFactor.

The input variable pogDataln is a pointer to the structure
SMC_OUTQUEUE , which describes the path to get
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scaled. At first, the initialization value FALSE of input
variable bEnable will bar the scaling of the path. As soon as
bEnable is set to TRUE all SMC_GEOINFO objects found
in pogDataln will be processed. When bEnable is reset to
FALSE, the module will not execute any further
modifications.

The initialization of input variable bReset with FALSE
effects, that the SMC_GEOINFO objects currently found in
pogDataln will not get rotated, but only those that will be
added.

SMC_TRANSLATEQUEUE3D

This function will stretch the path contained in pogDataln
by factor fScaleFactor.

The input variable pogDataln is a pointer to the structure
SMC_OUTQUEUE , which describes the path to get
scaled. At first, the initialization value FALSE of input
variable bEnable will bar the scaling of the path. As soon as
bEnable is set to TRUE all SMC_GEOINFO objects found
in pogDataln will be processed. When bEnable is reset to
FALSE, the module will not execute any further
modifications.

The initialization of input variable bReset with FALSE
effects, that the SMC_GEOINFO objects currently found in
pogDataln will not get rotated, but only those that will be
added.

e SMC_CNC_POUs\SoftMotion CNC\GCode Viewer folder

Name

Function

SMC_GCODEVIEWER

This function block produces a textual representation of the
G-Code that has been processed by SMC_NClinterpreter or
SMC_NCDecoder. This textual representation can be
displayed in a visualization. With the input
iActObjectSourceNo, typically connected with the

SMC_ Interpolator output iActObjectSourceNo, the function
block gets the information which line has already been
processed. It will remove the text of already processed
lines.

e SMC_CNC_POUs\SoftMotion CNC\Posinfo Functions folder

Name

Function

SMC_POSINFO

This data type describes its coordinates and the positions of
the additional axes for a particular position point.

e SMC_CNC_POUs\SoftMotion CNC\OutQueue Functions folder

Name

Function

SMC_APPENDOBJ

Returns the number of objects that are stored in the
SMC_OUTQUEUE
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SMC_DELETEOBJ

Removes an object from an SMC_OUTQUEUE. The n-th
object will be deleted from the list (poq), counting starts with
0. If N-1 is greater than the number of SMC_GEOINFO
objects stored in the list, nothing will happen and FALSE will
be returned instead of TRUE.

SMC_GETCOUNT

Returns the number of objects that are stored in the
SMC_OUTQUEUE (poq).

SMC_GETOBJ

Returns the n-th object of an SMC_OUTQUEUE. For N=0
the first element will be returned. If the number of elements
is less than n+1, zero is returned.

SMC_GETOBJFROMEND

Returns a pointer to the n-last object (start counting from the
end) of the queue (poq). For N=0 the last element in the list
will be returned.

task-safety: may be called from both tasks; the result
however may be invalid: In case of the producer task, the
output may no longer be part of the queue, in case of the
consumer task, the output may no longer be the last
element.

SMC_OUTQUEUEINIT

This function intiailizes the SMC_OUTQUEUE.

task-safety: not task-safe; the application has to make sure
that no other queue function is called while this function is
active, and that no other queue function is active when this
function is called.

SMC_RESTOREQUEUE

Resets the read position of the queue to zero. This function
is no longer necessary. The interpolator will reset the read
position when started.

SMC_SETQUEUECAPACITY

This function sets the variable nCapacity of the
SMC_OUTQUEUE. task-safety: call from producer task only

e SMC_CNC_POUs\SoftMotion CNC\SoftMotion Function Blocks folder

Name

Function

SMC_AVOIDLOOP

This function block is used for trajectory preprocessing. It
copies a track, but does not cut the loops it contains.

SMC_CHECKFORLIMITS

Used to check if a track leaves its specific rectangle bounds.

SMC_CHECKVELOCITIES

This module checks the orbital velocity of a particular
trajectory segment.

SMC_EXTENDEDVELOCITY
CHECKS

This function block is used to convert a continuous path
described by SMC_GEOINFO objects into discrete path
position points taking into account a defined velocity profile
and time pattern. Afterwards, these position points will
typically be transformed by the IEC-program (e.g. to
drive-axis-positions) and sent to the drives.

SMC_INTERPOLATOR

This function block is used to transform a continuous
trajectory described by the SMC_GEOINFO object into
discrete trajectory position points, which take into account
the velocity profile and time map.
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SMC_INTERPOLATOR2DIR

This function block is similar to function block
SMC_Interpolator , regarding function and allocation of
inputs and outputs, but it is able to interpolate a path also in
the opposite direction.

SMC_INTERPOLATOR2DIR_
SLOWTASK

This FB is used for generating the reversed-path. It has
been split off from SMC_Interpolator2Dir in order to be
called from a task with lower priority.

SMC_LIMITDYNAMICS

The function block reduces the velocity and
acceleration/deceleration of the path so that the resulting
velocities, accelerations and decelerations of the cartesian
and additional axes do not exceed the input values
dMaxVel, dMaxAcc and dMaxDec.

SMC_LIMITCIRCULARVELO
CITY

This function block limits the path velocities of circular
elements depending on the radius.

For a more general function block that limits the path
velocity for all kinds of path elements, please see
SMC_LimitDynamics.

In order to limit the acceleration to a prescribed value, the
velocity of the arc at the transition sqgrt(a*r) must not be
exceeded. The function block controls the transition
between two elements (line on circular arc, circular arc on
line or circular arc on circular arc) and adapts the end
velocity of the first element so that the acceleration jump will
not exceed the value dMaxAccJump. Furthermore, the
function block limits the acceleration in X and Y to the value
dMaxAcc

SMC_NCDECODER

This function block is used to convert a CNC program (Din
66025, G-code), into a list of SMC_GEOINFO objects. In
each cycle, one line of the program is decoded

SMC_ROUNDPATH

The SMC_RoundPath function block is very similar to the
SMC_SmoothPath module. It rounds edges, which arises at
the junction of two objects, by circular arcs.

The distance between the edge and the point at which the
two adjacent objects are to be cut, is computed by half the
length of the first object, half the length of the second object
and the sum (from dRadius and D). From these three
variables, the minimum is formed and assigned as cut point.
Thus, the objects are cut by at most half the length of the
shorter object. In addition, if the sum of input variable
dRadius and G-code word is 0, then no rounding is done.

SMC_SMOOTHPATH

SMC_ Xlnterpolator realizes a mixture of CAM and CNC.
Imagine you want to cut a specified form (described by
G-code) out of a workpiece™. The workpiece is moved - by
another process - (e.g. along the X-axis) and the other axes
(Y, Z, etc.) should be controlled according to the current
position of the workpiece (X) and the target given by the
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path outline.
The motion of the workpiece always follows the X-direction
(other cases can be mapped on this by a rotation).

SMC_TOOLCORR

The SMC_ToolCorr is used for path preprocessing.

SMC_XINTERPOLATOR

SMC_ Xlnterpolator realizes a mixture of CAM and CNC.
Imagine you want to cut a specified form (described by
G-code) out of a workpiece™. The workpiece is moved - by
another process - (e.g. along the X-axis) and the other axes
(Y, Z, etc.) should be controlled according to the current
position of the workpiece (X) and the target given by the
path outline.

The motion of the workpiece always follows the X-direction
(other cases can be mapped on this by a rotation).

SMC_GETMPARAMETERS

If the interpolator is waiting for an M-function, this function
block can be used to query the parameters that have been
set for this M-function in the G-Code (K, L, O words).

SMC_PREACKNOWLEDGE
MFUNCTIONS

It is used to validate an M-function before the interpolator
reaches the block. In this way, the pause on the M function
can be avoided.

e SM_Trafo_POUs\Additional FBs folder

Name

Function

SMC_CALCDIRECTIONFRO
MVECTOR

The orientation of the tool (dAlpha) can be calculated when
using it.

e SM_Trafo_POUs\Gantry Systems folder

Name

Function

SMC_TRAFO_GANTRY2

For the gantry system, no transformation can be
performed, so the module can only add offsets to the x and
y axes.

SMC_TRAFO_GANTRY2TOO
L1

The function block is used to reverse the tool axial offset of
the gantry system, that is, the axial offset relative to the Z
axis, and they are approximately on a straight line.

SMC_TRAFO_GANTRY2TOO
L2

The function block reverses the tool axial offset of the
gantry system, that is, the axial offset relative to the Z axis,
which is approximately at a right angle.

SMC_TRAFO_GANTRY3

For the gantry system, no transformation can be
performed, so the module can only add offsets to the x, v,
and z axes.

SMC_TRAFO_GANTRYCUTT
ER2

Computes an inverse transformation for a 3D gantry
system being controlled and indicating an axis of rotation
along the tangent of the path.

SMC_TRAFO_GANTRYCUTT
ERS3

Computes an inverse transformation for a 3D gantry
system being controlled and indicating an axis of rotation
along the tangent of the path.

SMC_TRAFO_GANTRYH2

This transition module is used to provide reverse
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transitions to address H gantry systems with fixed drives.

SMC_TRAFOF_GANTRY?2

The function module operates a three-dimensional gantry
operating system without motion, therefore, the module
only adds an offset in each of the X and Y axes. Each
instance of the SMC_TRAFOF_GANTRY2 module can be
linked to a visualization template named
SMC_VISU_GANTRY?2.

SMC_TRAFOF_GANTRY2TO
OL1

The function block reversely finds the tool axial offset of the
gantry system, that is, the axial offset relative to the Z axis,
and they are approximately on a straight line.

SMC_TRAFOF_GANTRY2TO
OoL2

The function block reverses the tool axial offset of the
gantry system, that is, the axial offset relative to the Z axis,
which is approximately at a right angle.

SMC_TRAFOF_GANTRY3

The function module is used to operate a
three-dimensional gantry operating system without motion.
Therefore, this module only adds an offset to each of the X,
Y, and Z axes. Each instance of the
SMC_TRAFOF_GANTRY3 module can be linked to a
visualization template named SMC_VISU_GANTRY3.

SMC_TRAFOF_GANTRYCUT
TER2

This module will address the forward transition of a 3D
gantry system with an axis of rotation pointing in a
tangential direction.

SMC_TRAFOF_GANTRYCUT
TERS3

It will resolve the forward transition of the 3D gantry system
with the axis of rotation pointing in the tangential direction
of the current trajectory.

SMC_TRAFOF_GANTRYH2

This transition module is used to provide forward
transitions to address H gantry systems with fixed drives.

SMC_TRAFOV_GANTRY2

An inverse transformation module is used to provide a
two-dimensional gantry system that deals with the
trajectory velocity and trajectory direction as a control
variable for the axis.

SMC_TRAFOV_GANTRY3

An inverse transformation module is used to provide a
three-dimensional gantry system that handles considering
the trajectory velocity and trajectory direction as a control
variable for the axis.

SMC_TRAFOV_GANTRYCUT
TER2

The inverse transformation module is used to process the
two-dimensional gantry system considering the trajectory
velocity and trajectory direction as the control variables of
the axes.

SMC_TRAFOV_GANTRYCUT
TERS3

An inverse transformation module is used to provide a
three-dimensional gantry system that handles considering
the trajectory velocity and trajectory direction as a control
variable for the axis.

SMC_TRAFOV_GANTRYH2

The inverse transformation module is used to provide a
two-dimensional H-gantry system that handles considering
the trajectory velocity and trajectory direction as the control
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J

variables of the axes.

e SM_Trafo_POUs\Parallel Systems folder

Name

Function

SMC_TRAFO_BIPOD_ARM

The transformation module is provided to execute
backward transformation of a bipod arm.

SMC_TRAFO_TRIPOD

The transformation module is provided to execute
backward transformation of a tripod.

SMC_TRAFO_TRIPOD_ARM

The transformation module is provided to execute forward
transformations of a tripod arm.

SMC_TRAFOF_BIPOD_ARM

The transformation module is provided to execute forward
transformations of a bipod arm.

SMC_TRAFOF_TRIPOD

The transformation module is provided to execute forward
transformations of a tripod.

SMC_TRAFOF_TRIPOD_ARM

The transformation module is provided to execute forward

transformations of 3-jointed Scara systems

e SM_Trafo_ POUs\Scara Systems folder

Name

Function

SMC_TRAFO_SCARA2

The transformation module is provided to execute
backward transformations of 2-jointed Scara systems.

SMC_TRAFO_SCARA3

The transformation module is provided to execute
backward transformations of 3-jointed Scara systems.

SMC_TRAFOF_SCARAZ2

Forward transformation for 2-dim. Scara system.

SMC_TRAFOF_SCARA3

The transformation module is provided to execute forward
transformations of 3-jointed Scara systems

Product Order Info.

Tablej-1 List of ordering information

Specification Order NO.

C56-10 motion controller

C56-10 control module, 32MB program data space, 64KB power-down
retention data, 55M expansion bus, 1 RS485 communication port,
MODBUS free port protocol, 1 EtherCAT interface, 1 EtherNET
interface, 1 CAN port, 1 USB port, support SoftMotion

CTH3 C56-102S2

C57-10 motion controller

C57-10 control module, 32MB program data space, 64KB power-down
retention data, 55M expansion bus, 1 RS485 communication port,
MODBUS free port protocol, 1 EtherCAT interface, 1 EtherNET
interface, 1 CAN port, 1 USB port, support SoftMotion, CNC

CTH3 C57-102S2

Power module

PWR-02 power module, input 85~264V AC, output 24V DC/2A CTH3 PWR-02051

Intermediate expansion module

219
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INT-00 intermediate expansion module

CTH3 INT-000S1

High-speed counting module

HSC-02 high-speed counting module, 2-way differential/single-ended
signal input

CTH3 HSC-020S1

Pulse output module

HSP-04 pulse output module, 4-channel differential/single-ended signal
output

CTH3 HSP-040S1

EtherCAT Slave Module

EtherCAT slave module, up to 8 expansion modules can be attached

CTH3 ECT-000S1

Digital module

DIT-08 digital module, digital input, 8*24VDC

CTH3 DIT-080S1

DIT-16 digital module, digital input, 6*24VDC

CTH3 DIT-160S1

DIT-32 digital module, digital input, 32*24VDC

CTH3 DIT-320S1

DQT-08 digital module, digital output, 8*24VDC

CTH3 DQT-080S1

DQT-16 digital module, digital output, 16*24VDC

CTH3 DQT-160S1

DQT-32 digital module, digital output, 32*24VDC

CTH3 DQT-32081

DQR-08 digital module, digital output, 8*relay

CTH3 DQR-080S1

DQR-16 digital module, digital output, 16*relay

CTH3 DQR-160S1

Analog module

AIS-04 analog module, analog voltage and current input, 4AI*12bit

CTH3 AIS-040S1

AMS-06 analog module, analog voltage and current input and output,
4Al x 12bit, 2AQ*12bit

CTH3 AMS-060S1

AIV-08 analog module, analog voltage input, 8Al*16bit

CTH3 AIV-080S1

AIC-08 analog module, analog current input, 8Al*16bit

CTH3 AIC-080S1

AQS-04 analog module, analog voltage and current output, 4AQ*12bit

CTH3 AQS-040S1

AQS-08 analog module, analog voltage and current output, 8AQ*12bit

CTH3 AQS-080S1

Temperature module

AIT-04 temperature module, thermocouple input module, 4*TC, isolated
16bit accuracy

CTH3 AIT-040S1

AIT-08 temperature module, thermocouple input module, 8*TC, isolated
16bit accuracy

CTH3 AIT-080S1

AIR-04 temperature module, thermal resistance input module, 4*RTD,
isolated 16bit accuracy

CTH3 AIR-040S1

AIR-08 temperature module, thermal resistance input module, 8*RTD,
isolated 16bit accuracy

CTH3 AIR-080S1

Accessories

PLC lithium battery, voltage 3.6V, capacity 2700mAh

CTH3 BAT-000S1
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