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1. Introduction

1.1 CODESYS Overview

The iE 650 PLC programming environment is provided by the CODESYS IDE.
CODESYS is a powerful PLC programming tool that supports the IEC 61131-3 standard and
offers six programming languages:

e |IL (Instruction List)

e ST (Structured Text)

e FBD (Function Block Diagram)

e LD (Ladder Diagram)

e CFC (Continuous Function Chart)

e SFC (Sequential Function Chart)

1.2 Firmware and Software version used in this guide
e iE 650 PLC Firmware: 2.0.16.1

o CODESYS TSP Version: 1.3.8.0
e CODESYS IDE: CODESYS 3.5 SP21 Patch 4.

1.3 Legal information

Disclaimer

DEIF A/S reserves the right to change any of the contents of this document without prior
notice. The English version of this document always contains the most recent and up-to-
date information about the product. DEIF does not take responsibility for the accuracy of
translations, and translations might not be updated at the same time as the English
document. If there is a discrepancy, the English version prevails.

Trademarks

DEIF is a trademark of DEIF A/S.

CODESYS®@ is a trademark of CODESYS GmbH.

All trademarks are the properties of their respective owners.
Copyright

©Copyright DEIF A/S. All rights reserved.
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2. iE 650 PLC Programming Environment

2.1 Starting a New CODESYS Project
When opening CODESYS, select New Project

3| Start Page X

P CODESYS V3.5 SP21 Patch 4

Basic operations

’i% Mewe Project...
ﬁv Open Project...

ﬂi Open Project from PLC...

Choose Standard Project.

‘2] New Project bt
Categories Templates
{1 Libraries
[ Projects .'
Empty project HMI project

e R
= U=

Standard project Standard project with
Application Composer

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

Name Untitled1

Location |C:‘|.IJsers‘|,'SRF‘l,DneDrive—DE[F‘Dokumenter R [
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Enter a descriptive project name and choose a preferred save location.

ﬂ% Mew Project

Categories

Templates

X

{1 Libraries
.- Projects

Empty project

Standard project

=

HMI project

o

Standard project with
Application Composer

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

Name

Location

DemoiE650_ConfigureDevice|

C:\Wsers\SRFYOneDrive - DEIF\Dokumenter

iE 650 PLC CODESYS guide 4189341503-A EN
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Under Device, select PCM6.2 for the iE 650 PLC.

Standard Project

=" You are about to create a new standard project. This wizard will create the following
i _i | objects within this project:

- One programmable device as specified below

- A program PLC_PRG in the language spedfied below

- A cyclic task which calls PLC_PRG

- A reference to the neweast version of the Standard library currently installed.

Device l PCM&. 2 (DEIF)
_ CODESTS LN Ol I E Vo oS 1oy
PLC_PRGIN | CODESYS Control RTE V3 x64 (CODESYS)
CODESYS Contral Win V3 (CODESYS)
CODESYS Contral Win V3 x54 (CODESYS)
CODESYS HMI (CODESYS)

PCM2, 1 {DEIF)

PCM3.3 EEE{FE

Select your preferred programming language.

Standard Project

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

- One programmable device as specified below

- & program PLC_PRG in the language specified below

- & cyclic task which calls PLC_PRG

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

Device PCMa. 2 (DEIF)

PLC_PRG in l Structured Text (ST)

Continuous Function CFlart iCFC}
Continuous Function Chart (CFC) - page-oriented
Function Block Diagram (FBED)

Ladder {(LDZ)

Ladder Logic Diagram (LD}

Sequential Function Chart (SFC

Structured Text (5T)

Click OK.

Standard Project

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

- One programmable device as specified below

- A program PLC_PRG in the |anguage specified below

- & cyclic task which calls PLC_PRG

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

Device PCMG. 2 (DEIF)

PLC_PRGin  Structured Text (ST)
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CODESYS will create and open your project.
Your CODESYS Project will appear similar to the example shown below.

‘@ DemoiF650_ConfigureDevice project* - CODESYS
File Edit View Project CFC  Build Online Debug Tools Window Help
BEEHIS | o & B2 @ X [#% M [N 9% &[5 [ |# | Application [Device PLCLogic] ~ @8 & ) m R [[==2=-=§ |» |M|M|= |

(=) DemoE650_ConfigureDevice |
=

I=-[£l) pLC Logic

8 MainTask (IEC-Tasks)
8] pLe_rRG

5 Deviees [[[ Pous

[El” Messages - Total 0 error(s), 0 waming(s), 4 message(s)|

= Lastbuld: €20 ® 0 Precompile o &
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2.2 Configure the Device

To configure the device, double click the Device entry in the device tree.

# Demoif650_ConfigureDevice project - CODESYS

File Edit View Project CFC Build Online Debug Tools Window Help
B HE &~ p3 WAL A A £+ (1" | &4 | Application [Device: PLC Logic] ~ O X -
Devices - 3 x (1] Device %
=g = - e ; ; ScanNetwork | Gateway +  Device +
= E‘Devim s | I Communication Settings
o Applicatians
= ¥ Application p| ¢ | ;i .
(i) Liorary Marger Backup and Restore
PLC_PRG (PRG)
= [ Task Configuration Files [ ] .
=& ;
& MainTask (IEC-Tasks) Gateway
) rLc_PRG Log
ateway-1] “| o [srrLapTORL ]
PLC Settings IF-Address: Press ENTER to set active path
ocalhost
PLC Shell
Port
1217

Users and Groups

Access Rights

Symbol Rights

determination

IEC Objects

Task Deployment

Status

Information

Software metrics for license

iE 650 PLC CODESYS guide 4189341503-A EN
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Click Scan Network to search for your PLC on the network.

7] pevice x

Communication Settings I Scan Network IGEEWEY + | Device ~

Applications

Backup and Restore

Files — . . .
Gateway
Log
Gateway-1 v | ERF-LAPTOP 1] - ‘
PLC Settings IP-Address: Press ENTER to set active path
localhost
PLC Shell
Porkz

1217
Users and Groups

Access Rights

Symbol Rights

Software metrics for license
determination

IEC Objects

Task Deployment

Status

Information

Select your device from the list and click OK.

Select Device >

Select the Network Path to the Controller
= '#i Gateway-1 S[l;;(:k driver: Scan Metwaork
] [ie650-08d843 [0301.20005956] ||

Encrypted Communication: Extended Scan

TLS supparted
pRa Wink
Mumber of channels:
3

Serial number:
4ABDS572DB0D1

Target ID:
1033 0620

Target Name:
Deif-PCME2

Target Type:
4056

Target Vendor:
DEIF AfS

@ Hide non-matching devices, filter by Target ID 0K Cancel
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When both the gateway and the device appear green, communication to the PLC is

established.

[ pevice x

Communication Settings

Scan Network | Gateway -

Device ~

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

Access Rights

Symbol Rights

Software metrics for license
determination

IEC Objects

Task Deployment

Status

Information

-
Gatewm

-]

Gateway-1 ~|  [iess0-08d843 (active) -]
IP-Address: Device Nama:

localhost ie650-08d843

Port: Device Address:

1217 0301.4000.5956

iE 650 PLC CODESYS guide 4189341503-A EN
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2.3 Login and User Management Setup

Click the Login icon to log in to the PLC.

line  Debug Tools Window Help
ﬁ AL ChH g _‘T i Application [Device: PLC Logic] v 3 % =
(] Device x
Communication Settings Scan Network = Gateway - | Device -
Applications
.
Backup and Restore
Files . . .
Gateway
Log
Gateway-1 v| |iE650-08dB43 (active) v|
PLC Settings IP-Address: Device Name:
localhost ie650-08d343
PLC Shell §
Port Device Address:

Users and Groups

Access Rights

Symbaol Rights

Software metrics for license
determination

IEC Objects

Task Deployment

Status

Information

1217

0301.4000.5956

Target ID:
1038 0620

Target Type:
4096

TargetVendor:
DEIF A5

Target Version:
3.5.21.40

On the first login attempt, CODESYS will prompt you to activate user management

CODESYS

Currently, the user management is not activated on the

device,

Would you like to activate it now?

The mandatory use of the user management is configured for
the device, This means that in order to connect to the device
an activated user management must be available.

Please note: When activating the user management you will
be asked to create a new admin user, Then you will be asked
to login as this user,

iE 650 PLC CODESYS guide 4189341503-A EN
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Create a device user by entering a username and password. Click OK.

Add Device User

Name admin

Default group Administrator v
Password ssssscsee ®
Confirm password sesscccee

Passwordstrength | J () Keep password

8 Password can be changed by user
() Password must be changed at firstlogin

Password policy Password polic

Log in by using the newly created user credentials. Click OK.

Device User Logon X

You are currently not authorized to perform this operation on the device. Please enter the name
p and password of a user account which has got the suffident rights.

Device name Device (PCMG.2)

Deviceaddress

IUser name admin

Password [ TIITITIIIT] >
Operation: View

Object: "Device”

® ] 4 Cancel
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Once you are logged in, start the application by clicking the Play icon.

BEHE & o o ) Rl Y RS ] e (3|4 | Application [Device: PLC Logic] ~ 'EE (= 5= o |HE|= A
Devices > 3 X [ pevice x|
=5 DemoEssy_ConfigureDevice - R 5
- can Networl ateway ~ | Device -
(i B ted] (PCM6.2) Communication Settings
1= PLC Logic
Eg o = Applications
= Application [stop] ]
i) Lbrary vanager Backup and Restore H
[ PLC_PRG (PRG) ——
= Task Configuration Files .
g 5@ MairTask (IEC Tasks) —— Satenay .
8] pLC_pRG Log
Gateway-1 ie650-08d843 (active)
FLT g IP-Address: Device Name:
localhost ie650-08d843
PLC Shell
Port: Device Address:
1217 0301.4000.5956

Users and Groups
Access Rights

Symbol Rights

Software metrics for license
determination

IEC Objects
Task Deployment
Status

Information

Your device can be secured. Learn more...

Target ID:
1038 0620

Target Type:
4096

TargetVendor:
DEIF AfS

Target Version:
3.5.2140

Watch 1

Expression

8 Devices [ PoUs

B Watch 1 [ Breakpoints

IIEI Messages - Total 0 error(s), 0 warnina(s), 4 message(s)}

=2 Device user: admin

iE 650 PLC CODESYS guide 4189341503-A EN

Lastbuild: € 0 &0

Precompile

o

Page 14 of 75



The status bar at the bottom will change to RUN, indicating that the PLC application is

active.

BEE(S oo b BEBX(E%GASN TR E T

Application [Device: PLC Logic] ~ ©F @ ), @ 9 [[= 5= o=

Devices. > 0 X | [ Device x|
=3 DemaiE6s0_ConfigureDevice -
5. m Device [t ted] (PCMS.2) Communication Settings
= Bl PLC Logic )
= a ion [run] Applications

5 m Library Manager
PLC_PRG (PRG)
= @ Task Configuration

Backup and Restore

Files
= 3 2 MainTask (IEC-Tasks)
- PLC_PRG Log
PLC Settings
PLC Shell

Users and Groups

Access Rights

Symbol Rights

Software metrics for license
determination

IEC Objects

Task Deployment

Status

Information

Scan Network | Gateway - | Device -~
] o al | |
:
— [ ] .
Gateway .

Gateway-1 ie650-08d843 (active)

IP-Address: Device Name:

localhost ie650-08da43

Port Device Address:

1217 0301.4000.5956
Target ID:
1038 0620
Target Type:
4096
TargetVendor:
DEIF &/S

TargetVersion:
3.5.21.40

Your device can be secured. Learn more...

Watch 1

Expression

5 Devices POUs B watch 1 )] Breakpoints

lE‘ Messages - Total 0 error(s), 0 warning(s), 4 message(s)]

iE 650 PLC CODESYS guide 4189341503-A EN
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2.4 CODESYS Library Management

CODESYS standard libraries and DEIF libraries are managed through the Library Manager,
where they can be added to the project and called in the program.

File Edit View Project Libraries CFC  Build Online Debug Tools Window Help

Sl =] [ R 3" |4 | Application [Device: PLC Logic] = ©F LS o W=
Devices v 8 % | fff Library Manager x
=5 DemoEsS0_ConfigureDevice = | |[E3 Add Library X Delete Library | “ Properties 73 Details | 55| Placeholders P4 Library Parameters... | (fif] Library Repository @ Icon Legend... [5 Summary...
=@ l%Eg“'“E (PCM5.2) Libraries used in application Device.Application’
= PLC Logic
N Name Namespace  Effective Version
i+ @ 35SLicense = 3SLicense, 3.5.21.40 (CODESYS) _3S_LICENSE 3.5.21.40
=] PLC_PRG (PRG) + @ BreakpointLogging = Breakpoint Logging Functions, 3.5. S - Smart Software Solutions GmbH) BPLog 3
= @ Task Configuration #-|E) cAA Device Diagnosis = CAA Device Diagnosi AA Technical Workgroup) DED
= g MainTask ([EC-Tasks) ——t— i IoStandard
& pic_rre |E] standard = Standard, 3.5.18.0 (System) I Standard i)
Contents of selected library 'Standard, 3.5.18.0 {System)’ Details about selected library element 'Overview'
=[5 Standard, 3.5 18.0 (System) ~| Documentation
+- () Bistable Function Blocks
E Counte: = -
2 ounter Standard Library Documentation
+ h Images
+ (2 Miscellaneaus Company: System
e E:I String Functions Title: Standard
#42 Timer Version: 35180
+-I2 Trigger Categories:  Application|Common
Author: 38 - Smart Software Solutions GmbH
Placeholder:  Standard
Description [1]
Functions and functionblocks defined in the IECE1131-3 standard
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2.5 Add EtherCAT bus

The modules of the iE 650 PLC product communicate with each other using the EtherCAT
communication protocol.

Add EtherCAT Master:

Right-click on Device and select Add Device.

“® Manual |E650.project” - CODESYS
File Edit View Project Build Online Debug Tools Window  Help

=[5 Manual IE650 ~
= Device (PaM6.2)
=-E PLC Logic
=1} Application
m Library Manager

Cut
Copy
Paste
Delete

bl

= MairTask (IEC-Tasks) Refactoring '
8] PLC_PRG

Properties...

Add Object 3
Add Folder...

UE

Update Device...
Edit Object
Edit Object With...

()

Edit |0 mapping

Import mappings from CSV...

Export mappings to C5V...
% Online Config Mode...

Enable SoftMotion

Reset Origin Device [Device]

Simulation
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Select Fieldbuses [ EtherCAT / Master / EtherCAT Master and click Add Device.

F

ﬂj Add Device

Mame  EtherCAT_Master

Action
O 2ppend device Insert device

Flug device () Update device

+- BB Fthernet Adapter
+ - = EtherMet/IP
ﬁ Home&Building Automation

+

String for a full text search Vendor  <all vendors> W
Mame Vendor Wersion Description
+ i 5
= ﬂj Fieldbuses r
+- AN CANbus
= |l EthercaT
CXa00x internal EtherCAT Master CODESYS 4.10.0.0 Cxaooox internal EtherCAT Master...
ﬂj EtherCAT Master CODESYS 4,10.0.0 EtherCAT Master...
|2 EtherCAT Master SoftMotion CODESYS 4,10.0.0 EtherCAT Master SoftMotion. ..

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

ﬁ Mame: EtherCAT Master
Vendor: CODESYS
Categories: Master
Version: 4,.10.0.0
Order Number:
Description: EtherCAT Master...

Append selected device as last child of
Device

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

iE 650 PLC CODESYS guide 4189341503-A EN
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Open the EtherCAT Master Device and fill in ecatO for Network Name and choose Select
network by nhame

& Manual I[E650.project” - CODESYS
File Edit View Project Build Online Debug Tools Window Help

BEzE & v i dh 07 44 4 Application [Device: PLC Logic] ~ 8 ¥ e M| =
Devices * 0 X m EtherCAT_Master X
=5 Manusl IE650 -
=-[{ Device (PCME. 2) General @ Autoconfig master/slaves EtherCAT. *—
=-E1 PLC Logic )
= r‘ Application Sync Unit Assignment EtherCAT NIC Settings
{fD Library Manager Averview Destination address(MAC) FF-FF-FF-FFFFFF @ Broadcast [ Redundancy
PLC_PRG (PRG)
= @ . Source address (MAC) 00-00-00-00-00-00 Select...
Task Configuration Safety FSoE Connections
@ EtherCAT _Task (IEC-Tasks) Network name ecatd|
= MainTask (IEC Tasks) Log () Select network by MAQ © select network by name (] Compare exact name
& PLC_PRG
[] EtherCAT Master (EtherCAT Master) EtherCAT [/O Mapping Distributed Clock Options
EtherCAT IEC Objects Cycle time 4000 2 ps
ncoffset 20 =
Status 2l = -

Information
D Sync window monitoring

Sync window 1 ps

Mailbox Gateway
() Enable

IP address o .0 .0 .0
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2.6 Task Configuration
Main Task

Configures how and when the task is executed, including timing, priority, execution method,
program assignment, and watchdog monitoring.

e Priority: Sets the task priority from 0 to 31 (0 = highest, 31 = lowest)

¢ Interval: Defines how often the task runs.

o Type: Specifies the execution method, typically Cyclic.

 Watchdog: Supervises task execution

« Add Call: Assigns the program unit that the task will execute.

o EtherCAT_Task: Usually left at its default setting.

® Manual IE650.project™ - CODESYS

File Edit View Project Build Online Debug Tools Window Help
Sl & ¢ 2 a0 9= [1° | B | Application [Device: PLC Logic] ~ &8 e |
Devices >~ B X @2 MainTask X
=5 Manual IES50 ~ || Configuration

= ﬂi Device (PCMa.2)
=2 PL.C Logic I Priority ( 0..31 ): 1 | Task group  IEC-Tasks ~
=1} Application
() Library Manager Tipe
PLC_PRG (PRG) I |®Cycllc v| Interval (e.g. t=200ms) 20 I

= @ Task Configuration
E2 EtherCAT Task (IEC Tasks

() EtherCAT Master (EtherCAT Master)

[_|Enable

Time (e.g. t*200ms)

Sensitivity

I gk Add Call q Remove Call [&f Change Call

Maowve Up Move Down | ™= Open POU

POU
B8] PLC_PRG
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2.7 Mission watchdog

The Task Watchdog function enables detection and control of excessive task runtimes and
CPU overload conditions in a CODESYS project.

L
File

The watchdog timeout value, Time, must be configured higher than the normal task
runtime.

If a task exceeds the configured timeout, the watchdog evaluates whether the
runtime exceeds Time multiplied by Sensitivity, or whether the task runtime exceeds
the timeout repeatedly for more cycles than allowed by the Sensitivity setting. In
either case, the watchdog will be triggered

Watchdog faults are most often caused by programming errors such as infinite loops,
null pointer calls, division by zero, or other exceptions. When such a fault occurs, the
real-time system halts execution and raises an Exception Error, leaving all program
variables unchanged from their pre-fault state.

For the handling of abnormal system faults, you can use the interface callback
procedure provided by CODESYS and set in the callback procedure what action to
take when an abnormal system fault occurs, such as restarting the controller.

The watchdog functionality can be enabled, disabled, or re-enabled by using an
interface function.

Edit View Project Build Online Debug Tools Window Help

_'IDW u 5 & '?.;' ﬂ AL e _‘T Iﬁl Application [Device: PLC Logic] = f-ﬁ - =

Devices

* 1 X % MainTask X

= Manual IEGS0 || Configuration
= m Device (PCM6.2)
=20 PLC Logic Priority ( 0.31 ) 1 Task group  [EC-Tasks ~
=1} Application
m Library Manager Typei
PLC_PRG (PRG) | cydic v|  Interval (e.g. t£200ms) 20
= @ Task Configuration
¥ EtherCAT Task (IEC-Tasks) Watchdog
= @ MainTask {[EC-Tasks) B enzble
] pLC_PRG /
[ EthercAT Master (EtherCAT Master) =0t L20n Ty 200
Sensitivity 1
gk Add Call 3 Remove Call [#f Change Call Move Up Move Down | *= Open POU
POU Comment
& piLC PRG
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2.8 Setting the I/O Default State
The 1/O default status can be modified from the Device/PLC Settings

The update I/O while in stop needs to be enabled so that the PLC in Stop mode
communicates with field devices, reads inputs, and potentially writes outputs.

Behaviour for Outputs in stop determines the output behaviour when the PLC turns
to stop mode. The selections are:

o Keep current values

o Set all outputs to default

o Execute program

Always update variables determines whether variables are refreshed every cycle,
even if they are not explicitly used in the program logic. The selections are:
o Deactivated - update only if used in a task.
Variables are only updated if the compiler detects they are used in the
application code.
o Enabled 1 - use bus cycle task if not used in any task.
Variables not used in any task are updated automatically using the Bus Cycle
Task.

File Edit View Project Build Online Debug Tools Window Help

e Hd & R [ @3- (3" | | Application [Device: PLC Logic] ~ ©§ %
Devices - 3 x 7] Device x
0 -
I Settings Application for /0 handling  Application
= =1 PLC Logic Applications PLC Settings
=€) Apphcation (8 Update /O whilein stop

i) uorary Manager
[E] PLC_PRG (PRG)
= @ vask Configuration
. EtherCAT Task (IEC-Tasks)
= & MainTask (IEC-Tasks)
& PLC_PRG
T Persistentvars
= [ EtherCAT Master (EtherCAT Master)
+-(f pcM61 (PCMS. 1 Computer Module)

Backup and Restors Behavior for outputs in stop

Keep current values v

Enabled 1 (use bus cyde task if not used in any task)

Files Always updatevariables
Log Bus Cycle Options

Bus cycle task

Additional Settings
PLC Shell nerate f

Users and Groups

Access Rights

Symbol Rights

Software metrics for license
determination

IEC Objects

Task Deployment

Status

Information
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2.9 Controller Load Monitoring

In CODESYS, you can view task run cycle times and statistics as well as the execution time
of each subsystem, through Task Configuration > Monitor.

e The task runtime must be less than the task setup period and as short as possible to

avoid system failures due to task timeouts.

Devices - 0 X [ Devics @ Task Configuration X
=g E650_DocPraject

¥ || Task Groups Variable Usage Stack Usage System Events Properties CPU Load

=7 1) Device [connect=d] (PCM.2) Task Status IEC-Cyde Count Cyce Count Configured Cycle Period  Last CydeTime (ps)  Average... Max... Min... Jitter (us) Min, Jit.. Max, Jit... Core
=gl PlCloge () EtherCAT Task valid 2952830 2952830 4ms 99 54 314 5 7 88 1
= 2 Application [run] (D) MairTask valid 590566 520566 20 ms 17 15 32 7 2 76 74 1

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration|

Controller load conditions can also be viewed through the PLC Shell web control interface.

When logged in (Online) to a running application, enter the command cpuload in the Device

> PLC Shell page to view the controller load.

Devices > 3 X ﬂj Device X
=<3l E650_DocPraject i N )
Communication Settings
= ﬂ'i IDevice [connected] (PCME.E}I
=B PLC Logic

) Applications
=, Application [run]
m Library Manager
PLC_PRG (PRG)

Backup and Restaore

m TIM&1 (TIMG. 1 Temperature Inpuy
m £IM&2 {SIM&. 2 Station Interface

= @ Task Configuration Files
B; EtherCAT_Task (IEC-Tasks
= @ MainTask (IEC-Tasks) Log
) pLC_PRG
=73 [{l; EtherCAT Master (EtherCAT Master) FLDERGE
=3 (f] pcMa2 (PCME.2 Computer Module)
| PLC Shell

Users and Groups

Access Rights

Symbol Rights

Software metrics for license
determination

IEC Objects

Task Deployment

Status

Information
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2.10 Automatic scanning equipment
CODESYS supports the iE 650 PLC Auto Scan Add Device feature.

« Once the EtherCAT bus has been added and the application has been logged in and
downloaded to the device, right-click EtherCAT_Master and select Scan for Devices.

» EtherCat Scan.project - CODESYS
File Edit View Project CFC  Build  Online

Debug  Tools  Window

@ﬁu v o= § B R [ ] 7% '.'|j' ¥ | Application [Device: PLC Logic] 'q 5y N [E 6= ez ~ @ | ﬂ =
Devices > 1 X [ Device '[] EtherCAT_Master x
=) Ethercat Scan -
- m Device (PCM&.2) General @ Autoconfig master/slaves Ethercn-l:_‘—
=2 PLE Logic
o a Application Sync Unit Assignment EtherCAT NIC Sattings

m Library Manager
PLC_PRG (PRG)
= Task Configuration
£, EtherCAT_Task (IEC-Tasks)
= @ MainTask (IEC-Tasks)
) pLC_PRG
[Tg; EtherCAT Master (EtherCAT Master)

Qverview

Safety FSoE Connections

Log

EtherCAT IO Mapping

Cut

Copy
Paste

Delete

M0 e

Refactoring
fe=y Properties..

Add Object
) Add Folder...

Add Device..,

Insert Device..,

erCAT IEC Objects

tus

ormation

| Scan for Devices...

Disable Device
Update Device...
[§ Edit Object
Edit Object With...
Edit 10 mapping
Import mappings from CSV...

Export mappings to C5V..
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Destination address (MAC) FF-FF-FF-FE-FFFF
Source address (MAC) 00-00-00-00-00-00

Network name ecatl

@ Broadeast (] Redundancy

Select...

() select network by MAC

4 Distributed Clock

Cycle time 4000

Sync offset 20

C] Sync window monitoring

Syncwindow 1

Mailbox Gateway
(] Enable
1P address 0o .0 .0

us

© select network by name () Compare exact name

| Options
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e Click on Copy All Devices to Project.

¢ Logout of the device.

e Logback in the device and start the program.

Scan Devices

Scanned Devices

Device name Device type

Alias Address
]

0
0
]

[ Delete not found devices

[ Show differences to project

Copy All Devices to Project I Close

Note: Not all hardware devices can be scanned and added to the project automatically.
It is recommended to check that the scanned devices are meeting the configuration

requirements.

If devices are missing it is possible to add them manually.

To add manually

¢ Right-click on EtherCAT_Master and select Add Device and select e.g. PCM6.2.

e Right-click the PCM6.2 and select Add Device

¢ Now add the other cards like DIO6.1, Al06.1, and SIM6.2.
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2.11 Persistent variable

Persistent variables in CODESYS are used to retain data even after events like power loss, PLC restart,
or download, depending on configuration. They are essential for storing critical values that should not
reset during normal operation interruptions.

While these variables are designed to retain their values reliably, it is still advisable to maintain
backups of critical data to safeguard against potential loss caused by hardware damage, incorrect
updates during engineering, or other unforeseen issues.

The persistent variables can be added by the following steps.

e Right-click on Application then select Add Object and then Persistent Variables in
the pop-up dialogue box as shown in the below picture.

‘® Demo3.9_PersistentVariables.project* - CODESYS
File Edit View Project Build Online Debug Tools Window Help
BEEH & oo fBEX[#M[N S M2 |&|¥- [ | | Application [Device: PLCLogic] - S » m X[z 3 |» ||z %

Devices 1 x

=55 Demo3.9 PersistentVariables
1=+ i) Device (PcMB.2)

Kl

=180 PLC Logic
=8 -
¥ Cut
o B
g® Cony
o B Paste
(¥ Delete
E Refactoring 4
. Properties...
- [llg B
' |’§j Add Object I ' Alarm Configuration...
2 Add Folder... 2 Alarm group template...
1" Edit Object @ Axis Group..
Edit Object With... @ Cam table..
€ Login &, CNC program...
CNC settings...
Delete application from device é ngs

& Communication Manager...

B Data Sources Manager...

4 DUT..

External File...

@ Global Variable List...

E Global Variable List (tasklocal)...

=] Image Pool...

=2 |nterface..

@ Network Variable List (Receiver)...

@ Network Variable List (Sender)...

T Persistent Variables.. | o'
POU... Actior

POU for Implicit Checks...

M. Redpe Manager...

@ Redundancy Configuration...

"2 Symbol Configuration...

4 Text List..

& Trace..

# Trend Recording Manager...

& 0 error(s) |® 0 warning(s) |® 0 message(s) “ by K

3 Unit Conversion...
Visualization...
Visualization Manager...
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e Thetags can be added by clicking Insert.

W Demo3.9 PersistentVariables.project™ - CODESYS

Ed\t View Project Build

Online  Debug

Tools

Window  Help

B & o o p B R ML 9 3 e (3| B | Application [Device: PLC Logic] - OF y R [=ET=2E 3 |0 M=
Devices. > L X @ PersistentVars X
=15 Demo3.9 Persstentvariables ~ | i x
=@ Device (Pms.2) Scope. Name Address__Data type Initialization Comment Attributes
=80 pLcLogic I * @ vAR_GLOBAL PERSISTENTRETAIN  Test_persistent REAL i
=€} Application
@ o

i) Library Manager
PLC_PRG (PRG)
= [ Task Configuration
@ EtherCAT_Task (IEC Tasks)
=g MainTask (IEC Tasks)
&) pic pro

T Persistentvars
# - [); EXRETCAT Master (EMerCAT Master,

Note: A tag defined in the GVL can be converted to persistent tag by selecting the scope of
the tag to PERSISTENT and RETAIN as illustrated in the image below.

® Demo3.9_PersistentVariables.project” - CODESYS

File Edit View Project Dedarations Build

BPEEHG o =« $EBEX (MEHESA AN %3~ 3" | 88 | Application [Device: PLC Logi] ~ @ & » m W [[(=522=-= 3% |= MW

Online

Debug Tools Window Help

2 = 5

H

= [&4 Task Configuration
& EtherCAT Task (IEC-Tasks)
=8 MainTask (IEC-Tasks)
& pLc_PRG
T Persistentvars
[T EtherCAT Master (EtherCAT Master)

T

RETAIN
PERSISTENT
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Devices v 3 X || @ Persistentiars PLCPRG '@ GVL x
=[5 Demo3.9 Persistentvariables hd | K *
= pevice (PcM6.2) Scope Name Address Datatype Initialization Comment Attributes
= Bl PLC Logic 1| i@|vAR_GLOBAL PERSISTENT RETAIN | TEST REAL
=€} Application Scope
@ o VAR_GLOBAL
il Library Manager
Flag:
PLC_PRG (PRG) =as
INTERNAL
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2.12 Creating an HMI

CODESYS supports the creation and editing of HMI interfaces which can be accessed
through a browser.

e Create a new project and select Standard project.
¢ Right-click on Application and then Add Object / Visualization.

® HMLproject - CODESYS
File Edt View Project CFC Buid Oniine Debug Teols Window Help
B E&E o o f BERX (b d %S N S |& (8- [ |i# | Application [Device: PLC Logic] - O O ) m R [[2=¢== 3 |» M |= ¥

S5 M
= Device (PCM5.2)
=1 pLC Logic

Alarm Configuration...
Add Folder...

Edit Object

Edit Object With...

Alarm group template...
s Group...
Camtable...

Login CNC program...
CNC settings..

Delete application from device

C ication Manager...
Data Sources Manager...

DUT..

External File...

Global Variable List...

Global Variable List (tasklocal)...
Image Pool...

Interface...

Network Variable List (Receiver)...
Netwark Variable List (Sender)...
Persistent Variables..

POU...

POU for Implicit Checks...

Recipe Manager...

Redundancy Configuration...
Symbol Configuration...

Tet List..

Trace...

Trend Recording Manager...

ffline Unit Conversion... + [@ verrorts) [@ 0 warning(s) [@ 1 messages) | % ¥

Descri Action  Project Object Position
o e Visualization Manager..

iigaplerpEAgg el debtolcm

|5 Devices | () POUs
Cross Reference List| @) Breakpoints

[} Lastbuld: € 0 & 0  Precompile q
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e Click on Add.

Add Visualization

@ Creates a visualization object

Name

Visualization

Symbol libraries Active

& visusymbols (System) O

A visualization symbal library is a CODESYS library with
graphics and graphical objects. If the visualization symbal
library is assigned the library is added into the POUs library
manager. The graphics and graphical objects are shown in the|
toolboxwhen a visualization editoris the adtive editor.

Add Cancel
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e Double-click WebVisu under Visualization Manager.

e Here you can set the first interface displayed when a user logs in to the HMI by
modifying Start visualization.

e It's also possible to change the interface refresh rate and buffer size - the default
settings are usually applied.

® HMl.project” - CODESYS
File Edit View Project CFC  Build Online Debug Tools Window  Help

B E & dh 45 44 25 _‘T [#4 | Application [Device: PLC Logic] = Cﬁ
Devices > 0 X @ Visualization Visualization Manager ﬂ WebVisu X
=gl HMT -
= m Device (PCM&.2) IStart visualization visualization| I
= EM PLC Logic Name of .htm file webvisu

=1} Application
m Library Manager
PLC_PRG (PRG)

@ Useas defaultpage
Login visualization

= @ Task Configuration Update rate {ms) 200
=58 mai ]
£ MainTask (IEC-Tasks) Default communication buffer size 50000
& PLC_PRG

=58 VISU_TASK (IEC-Tasks)
@ VisuElems. Visu_Prg
= Visualization Manager

ShowUsed Visualizations
Scaling Options

ﬂ WebVisu () Fixed (_) Isotropic © Anisotropic
@ Visualization @ Usescaling options for dialogs
Client width 1230
Client height 1024

Presentation Options
@ Antialiased drawing

Input Handling Options
Default text input with Touchscreen e

@ Handle touch as mouse events

Language Options
@ Start with the browser language
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e To be able to switch languages of the HMI a TextList is needed.

¢ Right-click on Application and then Add Object / TextList.

® HMi.project” - CODESYS
File Edit View Project CFC Build Online Debug Tools Window Help

=== [N SEANY Application [Device: PLC Logic] -~ @8 K o
Devices > 3 x ) visualization Visualization Manager il Webvisu x
=13 HME -
= Device (PMs.2) Start visualization Visualization
=) PLC Logic Name of .htm file webvisu
=19
o %” § cut 8 Useas default page
[
A Copy gin visualization
=& T Paste pdate rate (ms) 200
=g ¥ Delete
1 efault communication buffer size 50000
Refactaring »
B ) ShowUsed Visualizations
. Properties.. Scaling Options
H = Add Object 4 | [ Alarm Configuration... e
) Add Folder... Alarm group template...
[ Edit Object Axis Groupu.
Edit Object With... Cam table...
8 Login CNC pragram...
) CMC settings...
Delete application from device

Communication Manager...
Data Sources Manager...

DUT...

External File...

Global Variable List...

Global Variable List (tasklocal)...
Image Pool...

Interface...

MNetwork Variable List (Receiver)...
Metwork Variable List (Sender)...
Persistent Variablex...

POU...

POU for Implicit Checks...

Recipe Manager...

BPEPASR DB EDS AR B

Redundancy Configuration...

[
i

Symbol Configuration...
Text List..

1@uh&ﬁ

Trace...

Trend Recording Manag

Unit Conversion...

- @ Oerror(s) [ @ Dwarning(z) [@ 1 messagets) || 3 3

Visualization...

& o Offine Help installed

5 Devices |[[) PoUs
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e You can change the name and then click Add.

Add Text List *
Multilanguage text list configuration
Mame

Add Cancel
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#® HMlproject* - CODESYS

Right-click in the white space and select Add Language.

If the HMI requires multiple languages new columns can be added in the TextList.

File Edit View Project Textlist CFC Build Online Debug Tools Window Help
B =] & 85 4 8 7 | 4 | Application [Device: PLC Logic] ~ ©8 > M| =
Devices * B X @] visualization Textlist X [§g) Visuslization Manager & webvisu [T Device
=N ~|| o Default zh-CHS en de
= [ bevie POve.) 0 English P English Deutsch
=10 PLC Logic
=L} Application
m Library Manager
PLC_PRG (FRG)
= Task Configuration
= @ MainTask (IEC-Tasks)
& PLC_PRG
=58 VISU_TASK (IEC-Tasks)
& VisuElems.Visu_Prg Cut
Textist Copy
= WVisualiza ti anager @ Paste
& webvisu Delete
@ Visualization
Select All
5] Insert Text
L9 Add Language
/ £
Remove Language
guag:
1] Rename Language
] Import/Export Text Lists
] Export All bt Text List Files
]  Export All Unicode .tet Text List Files
#] Update Visualization Text IDs
#] Check Visualization Text IDs
#] Remove Unused Text List Entries

iE 650 PLC CODESYS guide 4189341503-A EN

Page 33 of 75




The Visualization Manager can only display Chinese in the interface by checking Use
unicodestrings then it’s possible to select zh-CHS in the Language Settings.

® HMLproject* - CODESYS

File Edit View Project CFC Build Online Debug Tools Window Help
B & oo § BR R S 9 7 v [ | ¥ | Application [Device: PLC Logic] = €8 O, g 9 ([= %=z = & o |EE

Devices

~ 2 X || 5 visuslzation
=8 M

") Visualization Manager X | g WebVisu 1] Textlst

|

48] settings &) Dislog Settings I DefoultHotkeys ] Visualizations 88 User Management #%) Font Settings 48] Advanced Settings

= [ Device (PCM6.2)

General Settings Additional Settings
=-E0 PLC Logic
=€} Application

) Lorary Manager [_J Use CurrentVisu variable

[ Multitouch handling
PLC_PRG (PRG)

(8 Semi-transparent drawing

@ supportclient and overlay of | (7] Standard keyboard handling
= (&8 Task Configuration 8 Paint disabled elements grayed out

= MainTask (IEC-Tasks) A Call ftervisu nitialization

B pic pro Selected style Flat style, 4.8.0.0 (CODESYS) ~| #
=58 VISU_TASK (EC-Tasks) () Displayall versions Program or function call, e.q. Visulnit();
TexEtV\suE\ems.V\qurg Preview _ D Headline (D) Responsive visualization size
=8l Visuslization Manager () Radiobuttan
& webvisu

& visualization

4l T"—em
Radiohutten

- [0,INDEX] [1,INDEX] [2,INDEX]
0
1

v

@ o ‘

Selected language zh-CHS

Language Settings
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e Double-click the Visualization. Here you can build the HMI.

e Add elements by selecting the Visualization Toolbox select an element there and
drag it into the HMI screen. Or select an element and press into the HMI screen.

® HMlproject - CODESYS

- o X
File Edit View Project CFC Buld Online Debug Tools Window Help Visualization \ &3
BEH & v i BEBRX(MGAS NS - [ | #9 | Application [Device: PLC Logie] - @8 @ , g 95 [[= 5z 0= += & |o W |=
Eeso e ms 0@t s R0EE 0% 5 TER
Devices > Rox|| E on |1 Textlst | f] VsualizationManager | g WebVisu | Device | v‘  Toobox -1 x
=5 A - Interface Editor (] Hotkeys Configuration T Element List Frame Configuration RE 2
= [ evicz (pcM5.2) 1/ VAR IN OUT
= & PLC Logc N Common Controls
= £ application 5 EmoveR HTML5 Demo Controls
- {ff)) Library Manager
= (E Task Confiuraton Measurement Controls
= § MainTask (IEC-Tasks)
&) pLc_pre Lamps/Switches/Bitmaps
= g% VISU_TASK (TEC Tasks)
" visuElems visu_Prg
~AE] Textiist
=) Visualization Manager Rectangle Rounded Ellipse
-8 Webvisu Rectangle
) visualization
:
| Line Polygon Palyline
" ® B ‘ Englich ‘
N &
Bézier Curve Pie Image
Frame
10 items.
u? -
52 Devices [[[) PoUs - |8 visualization Toolbox [ Properties

iE 650 PLC CODESYS guide 4189341503-A EN Page 35 of 75



elements.

® HMlproject* - CODESVS

File Edit View Project CFC  Build Online Debug Tools Window Help Visualization
=== =] R S [T |4 | Application [Device: PLC Logic] = O :
@WED%%I%dﬂﬂflﬁéﬂ“aﬂﬂﬂiuf‘l”f? galg e R E DD ER Q:Q:‘n:"ﬁ**—**—f:
Devices >~ 3 X & visualization x |- Textlist Visualization Manager & wiebvisu [ Device
=g MM = Interface Editor (] Hotkeys Configuration Element List Frame Configuration

= [ Device (PCM5.2)
=-B) PLC Logic
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=k Application
D Library Manager
PLC_PRG (PRG)
=3 Task Configuration
=& MainTask (IEC-Tasks)
PLC_PRG
= g% VISU_TASK (IEC-Tasks)
& visuElems. visu_Prg
1] Textlist
= ] Visuslization Manager
&8 webvisu
& Visualization

1 VAR TN OOT

3 END VAR

:

® o | English

Messages -Total 0 error (5), 0 warning(s), 42 message(s)
Build

German

- [@ 0emor(s) | ® Dwaming(s) [@ 41 message(s) | 3 ¥

4@?

Properties

7 Filter -

Advanced

It's a good idea to enable the Advanced settings to show all properties of HMI

In the picture are four rectangles the left one can display the text of the TextList.

¥} Sortby ~ £} Sortorder ~

Property

w oF

B

B

-

Hwow oo

Element name
Type of element
Position
Center
Colors
Use gradient color
Gradient setting
Appearance
Texts
Text
Tooltip
Text properties

Absolute mavement
Relative movement

Text variables
Dynamic texts
Textlist
Textindex
Tooltip index
Font variables
Color variables
Blinking

Appearancevariables

State variables

Animation duration 0
Ering to foreground
Input configuration

OnDizlogCh

Value
GenEleminst_4
Rectangle

W] linear, Black, W

‘Textlist'
0

4 Configure. .
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e To access the HMI in the browser, enter https://IP:8443/webvisu.htm e.g.
https://192.168.20.13:8443/webvisu.htm

Note: If you add to many elements on a single page, memory problems can appear which
show as a white screen or lag. To fix this:

e Double-click the Visualization Manager.

e Under Advanced it's possible to increase the memory.

# HMl.project” - CODESYS

File Edit View Project CFC  Build Online Debug Tools Window Help
E=4 "= [ L i+ [ | ¥4 | Application [Device: PLC Logic] ~ ©f
Devices >~ 0 X @] Visuslization visualization Manager X
=B mM -
= [ Device (PcM5.2)

= Bl] PLC Logic
=} Application
m Library Manager
PLC_PRG (PRG)
= Task Configuration
= @ MainTask {IEC-Tasks)
& PLC_PRG
= VISU_TASK (IEC-Tasks)
@ VisuElems. Visu_Prg
E Visualization Manager
ﬂ Webvisu
@ Visualization

e |HE | =

@ Settings @ Dialog Settings (=] Default Hotkeys @ Visualizations 83 User Management .;“ Font Settings @ Advanced Settings

Advanced

Memory Settings
Size of memory for visu (initial value) 400000

Size of paint buffer (per client, initial value) 50000

Client Settings
Maximum number of visualization dients 100

Background Configuration
Image ID

Left (%), Top (Y}

Right (X), Bottom {¥) 0

Save as Default Load Default
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3. iE 650 PLC program configuration

3.1 PCM6.2 program configuration

3.1.1 Digital program configuration

The PCM6.2 contains one DI and one DO, that can be used for any digital signal but are in
many applications used for status/watchdog.

Below is a simple configuration of two Boolean variables in a PRG.

& EBS0PLC_PCMG2.project™ - CODESYS

File  Edit View Project CFC  Build  Online

Debug  Tools  Window

PLC_PRG X

1

S2EEH & 4 B B O 4445 d g
Devices -~ O x
=5 EESOPLE PCMEZ -

=[]l Device (PcM&.2)

=2l PLC Logic
=€} Application
Library Manager
| PLC_PRG (PRG)
=-|8 Task Configuration
$8,; EtherCAT Task (IEC-Tasks)
= @ MainTask (IEC-Tasks)
] PLC_PRG

= [l EtherCAT_Master (EtherCAT Master)
[ Pcma2 (PCMs. 2 Computer Module)
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FROGRAM FLC_FRG
VAR

bPCMe2_DI: BOOL;
bECMe2_DO: BOOL;

END VAR
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Above variables are assigned in the EtherCAT 1/O Mapping.
In this example the channel of these assignments is not called in a task, therefore it is

needed to select Enabled 1 (use bus cycle task if not used in any task) under Always
update variables.

® (E6S0PLC_PCMB2 project” - CODESYS
File Edit View Project CFC  Build Online Debug Tools Window Help

=== =] [ Yt oY [T | ¥4 | Application [Device: PLC Logic] - ©8 LS > BB =
Devices v I X PLC_PRG
= A pos? M Find Filt o Add FE for [0 Channel Go to Inst:
= Devie PEME General in, ilter Show all - ok Add FE for annel... o to Instance
=0 ricLogic Varisble Mapping  Channel  Address  Type  Unit  Description

- Process Data
= £} Application

i) Lbrary Manager
PLC_PRG (PRG)

=-{# Task Configuration EtherCAT /0 Mapping
B EtherCAT Task (IEC Tasks)

"% Application. PLC_PRG.EPCM62_DO T out %S EIT out
Log *p Application.PLC_PRG.bPCME2_DL % In e BIT n

= 2 MainTask (IEC-Tasks) EtherCAT IEC Objects
PLE_FRG
= [ EtherCAT Master (EtherCAT Master Status
Information

Reset Mapping Always updatevariables |Use parent device setting ~

i = Create new variable " =Mapto existing varisble [Enabled 1 (use bus cycle task f not used in any task)

3.1.2 Serial Programming

PCM 6.2 module has 2 RS-422/485 channels and supports Modbus-RTU communication.
This example uses the Modbus-RTU communication.
Please refer to the Demo Project - Demo 3.1.2_PCM6.2_ModbusRTU.project.

In this example, COM port 1 acts as a Modbus Server device and the COM port 2 as Modbus
Client device and both the ports are connected physically.

The Serial port configuration parameters are configured as below for the respective ports

i Modbus_comM1 x

PCI-Bus IEC Objects Serial Port Configuration

COM port 1 =
General P

Baud rate 9600
SerialPort Parameters

Parity NONE
Status Data bits 8
Information Stop bits 1

iE 650 PLC CODESYS guide 4189341503-A EN Page 39 of 75




I [ Modbus_coM2 x

PCI-Bus IEC Objects Serial Port Configuration
| General coMport E
Baud rate 9600 v
SerialPort Parameters
Parity NONE v
Status Data bits 8
Stop bits 1

Information

The Modbus Server device is added to COM port1 and the configured as shown below. The
variables mapped to the IO mapping, holds the data of the respective Holding registers and
Input registers.

W iE650 MODBUS_RTU.project - CODESYS
File Edit View Project Builld Online Debug Tools Window Help

Bl & - = § 2R [ YR v I * [T | #¥  Application [Device: PLC Logic] ~ @8 &% ) g N |[= 5= ¢ 3 = |]
Devices - o X u‘] Modbus_Serial_Device X
= [ E650_MODBUS_RTU -
=W i General
It ] ;J\nce (PCM6.2) Unit 1D 1 5
=-E}Y PLC Logic ) X
) o Application Modbus Serial Device IfO Mapping D Watchdog 500 -
m Library Manager N
3 PLC.PRG (PRE) Modbus Serial Device IEC Objects Holding registers 10 4 /(%m) [ writeable
=54 T
E ask Configuration Status Inputregisters 10 % (%Qw)
= 84 MainTask (IEC-Tasks)
&) pLc_pre Information () Discrete Bit Areas
= [ Modbus_COM1 (Modbus COM) Cails 0 ] @0
1 |15 Modbus_Serial_Device (Modbus Serial Device) |
= (1 Modbus_COM2 (Modbus COM) Discrete Inputs 0 =] (e
= tﬁﬁ Modbus_Client_COM_Port (Modbus Client, COM Port)
E]j Modbus_Server_COM_Port (Modbus Server, COM Port)
StartAddresses
Coils 0 =
Discrete inputs ] =
Holding register 0 =
Input register 0 2
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tﬂ Modbus_Serial_Device X -
General Find Filter Show all - b Add FB for 10 Channel... = Go to Instance
Modbus Serial Device 10 Mapping Variable Mapping  Channel Address Type Unit  Description
= I"’ Application.PLC_PRG.holding_reg I “p Holding Registers ke ARRAY [0..9] OF WORD
Modbus Serial Device IEC Objects R Holding Registers([0] S WORD
% Holding Registers[1] STy WORD
Status + 4y Holding Registers[2]  3ciwa WORD
L Holding Registers[3] w3 WORD
Information + Holding Registers[4] b WORD
E o Holding Registers[5] Ss WORD
+ 4y Holding Registers[§]  %iwé WORD
e ] Holding Registers[7] Pt WORD
% Holding Registers[s]  wws WORD
+ 4 Holding Registers[s]  %iws WORD
= I " Application.PLC_PRG input_reg I "y Input Registers =] ARRAY [0..9] OF WORD
E") Input Registers[0] practeey WORD
* Input Registers[1] [t WORD
+ "y Input Registers[2] PEREtEY WORD
+ Ty Input Registers[3] QW3 WORD
+ "y Input Registers[4] W4 WORD
* " Input Registers[5] s WORD
+ Ty Input Registers[6] WS WORD
+ " Input Registers[7] P ] WORD
+ "y Input Registers(8] WS WORD
+ g Input Registers[9] E=) WORD
Reset Mapping Always updatevariables  Enabled 1 (use bus cyde task if not used in any task) ~

-

';' = Create new variable ® = Mapto existing variable

Bus Cydle Options
Bus cycle task Use parent bus cyde setting Recreate required tasks

On COM port2, Modbus_Client_COM_Port is added, which works as a Modbus Client on COM
port 2, the device Modbus_Server_COM_Port is not a device itself, but the settings COM2
needs to successfully communicate with the physical slave (in this case COM1). Please find
the respective settings of these two devices as shown below.

® iE650_MODBUS_RTU.project* - CODESYS

File Edit View Project Build Online Debug Tools Window Help

BEzdE & v X |#h 5805 N 9 "0 0 [#3 | Application [Device: PLCLogic] ~ @ & ) g W ([[E6=="= J | M | =
Devices v o X (7] Modbus_Client_COM_Port X
=3 E650_MODBUS_RTU o=
= [ Device (PcM6.2) General Modbus RTU/ASCII
= Bl e Loge ‘ db lient /0 Tr mode ORWU  (Oascn
= 1} Application Mapping odbus
) Library Manager | ModbusGenericserialClient IEC Response timeout (ms) 1000
[E) rLc_pre (PRG) Objects Time between frames (ms) 10
= (8 Task C i
8 Tesk Confipratin [ |Gy @ Auto-restart communication
= $8g MainTask (IEC-Tasks) i
@] pLC_PRG ‘ Information

= (@ Modbus_COM1 (Modbus COM)
[ Modbus_Serial_Device (Modbus Serial Device)

F QM2 (Mc
‘ﬂr Modbus_Client_COM_Port (Modbus Client, COM Port)

Modbus_Server_COM_Port (Modbus Server, COM Port)
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W iE650_MODBUS_RTU.project* - CODESYS

File Edit View Project Build Online Debug Tools Window Help

19 & v 4 By R o 4 |- (3 | ¥ | Application [Device: ogic] ? » m [E %5 ¢z = o Bl =

Lb=zW & f B2 B X (b5 A 05 | W S M R (B2 [ fa- (5 | | Application [Device: PLC Logic] - O O X ¢z + L RS

Devices v X m Modbus_Server_COM_Port X

=) E650_MODBUS_RTU -

= (@ Device (Pcv6.2) General Modbus RTU/ASCIT
= @ﬂ PLC Logic
=€) Application Modbus Server Channel ISEWEI' address [1..247] 1 I *’odbus
Response timeout (ms) 1000

m Library Manager
[5] PLc_prG (PRE)
= @ Task Configuration
= & MainTask (IEC-Tasks)
& rLc_PrG
= (# Modbus_COM1 (Modbus COM)
[ Modbus_Serial_Device (Modbus Serial Device)
= [ Modbus_COM2 (Modbus COM)

= Eﬂ Modbus_Client COM _Port (Modbus Client, COM Port]
[1d Modbus_Server_COM_Port (Modbus Server, COM Port)

The below configuration allows the Modbus Client in COM 2 to Read/Write data from Holding

and Input registers.

[ Modbus_Server_COM_Port x

Modbus Server Init

ModbusGenericSerialServer /O
Mapping
ModbusGenericSerialServer IEC
Objects

Status

Information

Write Multiple Registers (Function Code 16)

General Name Access Type
0 Channel0
o e Sarver Chamsal 1 Chamel1  Read InputRegisters (Function Code 04)

Trigger READ Offset __Length __Error Handlin WRITE Offset Length __Comment
Cyclic, t#100ms 16#0000 10 Write data to the Holding Registers in the Slave
Cydic, t#100ms 1620000 0 Keep last value Read data from the Input Registers in Slave

Modbus Server Init

ModbusGenericSerialServer /O
Mapping

ModbusGenericSerialServer IEC
Objects

Status

Information

These values are mapped to the following variables as shown below.

i) Modbus_Server_COM_Port x
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General Find Filter Show all v 4k Add FB for 10 Channel... *  Go to Instance
Mothus Sewe Channial Variable Mapping  Channel Address Type Unit  Description
|| = "® Appication.PLC_PRG.write hoidngreg | ®  Chamelo %QWHS  ARRAY [0..9] OF WORD Vrite Multiple Registers

Modbus Server Init T Channel0[0]  %@WS8  WORD 0x0000

+ "y Channel O[]  %Qwi:  WORD 0x0001
::pdpbx‘sgsenenzsennlserver yo + "y Channel 0[2) WORD 00002

v :

ModbusGenericSerialServer IEC iy Cremne DS | XS jWoRD 00003
Objects "0 Channel0[4]  %@¥Wi4  WORD 0x0004

+ " Channel OS]  %@¥Wi5  WORD 0x0005
S + " Chamnel0[6]  %QW6  WORD 0x0006

. +-"o Channel0[7]  %@¥W4F  WORD 0x0007

Information ¥

+ " Chamnel0[8]  %@¥:8  WORD 0x0008

PEL™ Chamel0[S]  %Q@WS  WORD 0x0009

1 = * Aopicaton.pLc_pRG.read input_reg ] s cramen et ARRAY [0..9] OF WORD Read Input Registers

% Channel 1[0]  3iw:0 WORD 0x0000

* % Channel 1[1]  Seiws WORD 0x0001

. Channel 1[2]  3iwi2 WORD 0x0002

. Chamnel 1[3] w3 WORD 0x0003

* % Channel 1[4] et WORD 0x0004

+ % Channel 1[S] 345 WORD 0x0005

+ Y Channel 1[6] %6 WORD 0x0006

% Channel 1[7]  3iwH7 WORD 0x0007

+ % Channel 1(8] i WORD 0x0008

+ 4 Chamel 18] %340 WORD 0x0009
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All the variable mappings are called in PLC_PRG, to monitor them in the watch window.

[5] Pc_PrRG x
PROGRAM PLC_PRG
8 VAR

holding reg : ARRAY [0..9] OF WORD;
input_reg : ARRAY [0..9] OF WORD:
write_holding reg : ARRAY [0..9] OF WORD;
read_input_reg : ARRAY [0..9] OF WORD;

END_VAR

holding_reg[0] := holding_reg[0]:

input_reg[0] := input_reg[0];
COM 2

write_holding reg([0] += write_helding reg[0]:

read_input_reg([0] := read_input_reg[0];

After successful download of the project, when values are passed into the write_holding_reg
variable the same is reflected in the holding_reg variable. The values passed into input_reg
variable is reflected into the read_input_reg variable. This concludes that COM1 & COM2 are
communicating.

3.1.3 CANopen program configuration

The PCM6.2 module has 2 CAN interfaces, each interface can be used as master or slave.

Please refer to the Demo Project —Demo 3.1.3_PCM6.2_CANOpen.project. In this
document, we will focus on the programs related to SDO access from the CANopen Master
examples and programs related to reading and writing of the CANopen objects from the
CANopen Slave examples.

= 5l E550_CANGDen -
= [ Device (PCM6.2)
= PLC Logic . _ .
=43 f;pplication =) CAMopen Slave Examples
I ficense +-IJ) Diagnosis

+-I2) CANbus Examples
I =2 CANopen Master Examples
=0 Ciad05
+-) Diagnosis
+-I2) MNetwork management

+-I2) Network management
=) Object Dictionary Access
+ -1 Event Handler
=-I2) Read Object

= 1) 500 access ReadObjectExample1 (PRG)
2.5 Block and Segmented ReadObjectExample2 (PRG)
SegmentedAndBlockReadExample (PRG) * 12 Traverse object dictionary
SegmentedAndBlockiriteExample (PRG) =1 wirite Object
=) Expedited (<= 4byte) WriteObjectExample 1 (PRG)
ExpeditedReadExample (PRG) WriteObjectExample2 (PRG)
ExpeditedWriteExample (PRG) CAMNopenLocalDeviceExamples (PRG)
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Ensure the CANbus and CANbus_1 network are configured with O & 1 respectively and the

Baud rate is set to 500 kbits/s. Refer the below image.

W iE650_CANOpen project - CODESYS

File Edit View Project Build Online Debug Tools Window Help

A

S H & - o 1 MAEANIN AR [ |8 | Application [Device: PLC Logic] + Of X
Devices > 3 % 1] cambus x
= 3 E550_CANOpen =
=- (@ pevice (Pcms.2) Genera! General
= 5] pLC Logic
% €3 Application Log Network 0
CANbus IEC Objects Baud rate (kbit/s) 500
*+ [ Canbus_1 (CANbus)
Status
Information
® iE650_CANOpen.project - CODESYS
File Edit View Project Build Online Debug Tools Window Help
S H & v o AL AL M M8 R - (§ Y | Application [Device: PLC Logic] ~ O » m (= 5= ez
Eem v B X | ] CAmbus 1 x
= [3) E650_CANGpen v
= (@ Device PcM6.2) Generel General
+ B pLC Loge
+ () canbus (CANbus) £ Netwark !
+ [ canbus_1 (CANbus) CaNbus EC Objects Baud rate (kbit/s) 500
Status
Information

CAN

CAN

Please note that the internal CAN terminating resistor is not working and an external

resistor needs to be added to either CAN port 1 or CAN port 2.
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There are two methods to read or write the data of the slave device using SDO on the
CANopen master. They are

o Expedited Read/Write Example when the data is less than or equal to 4 bytes.
e Segmented & Block Read/Write Example when the data is more than 4 bytes.

For the Expedited Read example, Login to the controller and write TRUE to the variable
xEnable. After writing, observe the device type of CANopenRemoteDevice is being read to
the variable dwValue. Please refer the image below

ExpeditedReadExample X

Device Application ExpeditedReadExample

Expression Type Value Prepared value Address  Comment

& xEnable BOOL Set this variable to true to start the example code. Variable will beset to FAL
| & dwvalue DWORD 01 read value
% dvAboriCode DWIORD o contains abort code in case of error
+ d SDORead4 CIA405.5D0_READ4
a

, pbySrc := ADR(SDOReadd.DATA[1|[@), dwSize := SIZEOF (dwvaluel @1 )):

der (= Lit n) .
e := TO_INT(SIZEOF (dwValus[ @01 )\)): //function only swaps on big

B 1 0 N_KERNEL OTHER ERROR@___1 | THEN

MEMI . ADR (SDOR=ad4.ERRORINFO[ 0 ), dwSize :- SIZEOF (dwAbortCode[ 0 J)):
MEMUtils.SwaplocalToIntel {phddress := ADR(dwhkbortCode[ 0 ), iSize := TO_INT(STZEOF (dwhbortCode 0 |)): //function only swaps on bi

END_IF

¥Ensble@NER := FALSE;
END_IF
B 150 SDOReadd(

SUBTIDEX O )
) /[RETURN]

This can be verified by checking the value of Device Type Object in the Object Dictionary of
the CANopenRemote device (this is the device that is configured in the CAN2 interface -
CANopenLocalDevice)

Devices - 3 x [ cAnopenLocalDevice x
=[5 E550_CANGpen -
7 Device [connected] (PCHE2) General Add Object == Add Subobject X Delete [7] Clone ¥ Import from EDS...
= B,ﬂ iif::,;aﬁ.. — Obect Dictionary Index Name Data Type Default Value Access Type
- O I—J | D #1000 Device Type UNSIGNED32 16%191 o |
I"—J{’ license PDOs 7 1621001 Error Register UNGIGNEDS 70 o
% Cabibuz Bxamples * 1621003 Predefined Error Field
=2 ChNopen Master Examples Log D 15#1005 Sync COB-ID UNSIGNED32 16280 rw
phr C‘fW_S O 16#1006 Communication Cydle Period UNSIGNED32 16#0 w
2 Diagrosis ENp L D 15%1008 Manufacturer device name VISIBLE_STRING  'CANoperDeviceExampie'  const
* 2 Network management D ts#100C Guard Time UNSIGNED 16 1620 rw
= 500 access T g [ #1000 Life Time Factor UNSIGNEDS 0 rw
= |50 ok and Segmented D 121014 COB-ID EMCY UNSIGNED32 SNODEID +16 580 w
seqmentedandolodResdexanple () || | Steiu® + 0 1641016 Consumer Heartbeat Time
-~ [E] SegmentedandBloddwriteFxample PRE) ||| L D 1s#1017 Producer Heartbeat Time UNSIGNED16 1620 rw
=12 Expedted (<= sbyte) + 0 161018 Identity Object
ExpeditedReadExample (PRE) + 1651200 ServersdoParameter
X ExpeditedifiteExample PRG) i 16%1400 RPDO communication parameter
#Q stade APt -1 16%1500 RPDO mapping parameter
B CaNopenttanagerbxamples (FRG) 1 16¥1800 TPDO communication parameter
* (2 Catiopen Slave Examples -1 1641400 TPDO mapping parameter
i) worars Manager [ 15#3000 Teststring VISBLE_STRING " rw
@ ras;f””ﬁgumm 1 16%6000 Rezd Input 8 Bit
g MaTask (IECTasks) 1 16%6200 Virite Qutput 8 Bit
] cancpenbiansgerEamples ® 0 16#6412 Virite Analogue Output 32 it
) canopenLocalDeviceExamples
] canbusExamples
=3 cANbus (CANbus)
=3 [l cANopen_Manager (CANopen_Manager)
M c e (CARopenDy
=3 [ canbus_1 (CANbus)
[ =5 catiopentocalbevice (CANapen Device) |

For the Expedited Write example, Login to the controller and write TRUE to the variable
xEnable. After writing, the value of the variable diValue being written to the Object ID Index-
16#6412 & Sub index - 1.

iE 650 PLC CODESYS guide 4189341503-A EN Page 45 of 75



This can be verified by monitoring the variable mapped to the Object ID on the Slave device.

Please refer the images shown below.

ExpeditedWriteExample x
Device Application.ExpeditedwriteExample

Expression Type Value Prepared value Address  Comment
§ xEnable BOOL Set this variable to true to start the example code. Variable will be set to FAL
[[# avaiue DINT 10 ] value which should be written
% dwabortCode DWORD o contains abort code in caseof error
+ § SDOWrited A405.5D0_WRITE4
+ 4 RTig Standerd R_TRIG

ELSIF SDOirited. mom <> C1A405. CANOPEN_ KERNEL_ERROR.CANOEN KERNEL ¥O_ERROR@[ 0] TiEN

CIA405. CANOPEN_KERNEL_ERROR.CANOEN KERNEL OTHER ERROR@[ T ] THEN

- o4 ERRORTNFT G ), awsize i= smumm.mcquh)
), i5ize t= TO_INT(SIZEOF (dvhBorcCadel 1)z i

tion only swaps on big endian

7 CiA%05 NETWORK by 17 TV

=] 3]
5
10
s 1
12 Jvatus @
13 xl*‘_neblem
B 1
15 JJError occured
B 1 IF SDOWrited.ERROR
7 ’ abort code in Li
12 MEMDE1Ls MerCpy (pbyDest. I\DB(duAbum:EndelIh
15 MEMDti1s.SwapLocallolntel (phddress := ADR(dwhbortCods
20 mD_1F
21
2
B 2
20
a
22
330 )

m CANopenlLocalDevice X

General == Add Object == Add Subobject 3 Delete [ Clene 7 Import from EDS...
Object Dictionary Index Name Data Type Default Value Access Type Variable Mapping
[ 181000 Device Type UNSIGNED32 165191 ro
PDOs [ 1s#1001 Error Register UNSIGNEDS 16#0 ro
+ 16#1003 Predefined Error Field
Log O 151005 Sync COB-ID UNSIGNED32 16580 W
[0 15#1008 Communication Cyde Period UNSIGNED32 16%0 rw
CANopen /0 Mapping [ 1s=1008 Manufacturer device name VISIBLE_STRING ‘CANopenDeviceExample’ const
. [ 1s#100C Guard Time UNSIGNED 15 16#0 a0
CANopen IEC Objects
[0 1s#100D Life Time Factor UNSIGNEDS 0 ™
Status [ 1621014 COB-ID EMCY UNSIGNED32 $NODEID +16#80 ™
£ 16%1016 Consumer Heartheat Time
Information O 521017 Producer Heartbeat Time UNSIGNED 16 1650 W
+ 16%1018 Identity Object
+ 161200 ServerSdoParameter
+ 16%1400 RPDO communication parameter
* 16%1600 RPDO mapping parameter
+ 16#1800 TPDO communication parameter
+ 156%1A00 TPDO mapping parameter
[ 15%3000 TestString VISIBLE_STRING " ™ " CANopenlocalDeviceExamples.stTestString
+ 168000 Read Input 8 Bit
& 16#6200 Write Qutput 8 Bit
= 16#5412 Wirite Analogue Output 32 Bit
[ 1626412:16200 _ Number of Elements UNSIGNEDS 1651 ro k)
| [) 16#6412:16201  AnalogueOutput32 INTEGER 32 0 rww " CANopenLocalDeviceExamples. diTestValue |

The variable mapped to the Object ID Index 16#6412, Sub index 1 is called in the program
CANopenLocalDeviceExamples, the value of this variable can be monitored in the Watch
window of the same program as shown below.

CANopenLocalDeviceExamples X

Device Application.CANopenLocalDeviceExamples

Expression Type Value

@ strTestString STRING "

@ diTestValue DINT- 10

@ xEventHandlerRegistered  BOOL m_l
+ @ eventHandler ObjectDictionaryEventHandler
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For the Segmented & Blocked Read Example, Login to the controller and write TRUE to the
variable xEnable. After writing, observe the device name of CANopenRemoteDevice is being
read to the variable psData as shown below.

SegmentedAndBiockReadExample X

_Application SegmentedAndBlockReadExample

Type Value Prepared value Address

* BOOL FALSE| iable to trueto start the example code.
= % psdats POINTER TO STRING(MAX_CHAR - 1)) 1620000FFFFS0741110

 psData” STRING((MAX_CHAR - 1)) ‘CANopenDeviceExample’

# dwAborCode DWORD 0 eof e
+ @ SDORead CIA405.5D0_READ_DATA
* % RTig Standa

1 psDatal TEHO0FFFFS0rIii |

2 © RIrig(CLRENE *Enabl=ENE) :
=] 4| IF RTris

MEMU1 ize i= SIZEOF (aData));
=]
=]
=] 'N_KERNEL OTHER ERROR@[___1 | THEN
MEMT: ADR (SDORe2d .ERRORINEG[ G ), dwSize := SIZEOF(dwhbortCode[ 5 ));
MEMUtils.SwaplocalToIntel (pAdd: T D, iSize := TO_INT (SIZEOF (dwhbortCode[ 0 __)))); //function cnly svaps on big endian
END_TF

= xEnableEMER 1= FALSE:

2 END_IF
| SDORead (  EnableENE

e e v
Dacal T
caLenge—F ] i u

) - EETORN]

This can be verified by checking the value of Object ID 16#1008 in the Object Dictionary of
the CANopenRemote device (this is the device that is configured in the CAN2 interface -
CANopenLocalDevice)

m CANopenLocalDevice X

General Add Object Add Subobject Delete Clone Import from EDS...
| Object Dictionary Index Mame Data Type Default Value Access Type Variable Mapping
[ 1621000 Device Type UNSIGNED32 16#191 ro
PDOs [ 1521001 Error Register UNSIGNEDS 1620 ro
3 16%1003 Predefined Error Field
Log [ is£1005 Sync COB-ID UNSIGNED32 16280 w
1 15#1006 Communication Cyde Period UNSIGNED32 16#0 w
CANopen /O Mapping I [ 15=1008 Manufacturer device name VISIBLE_STRING ~ 'CANopenDeviceExample'  const
[ 1s#100C Guard Time UNSIGNED 16 16#0 w
CANopen IEC Objects
3 1s#100D0 Life Time Factor UNSIGNED8 0 w
Status [ 1s#1014 COB-ID EMCY UNSIGNED32 SNODEID +15#80 w
& 16%1016 Consumer Heartbeat Time
Infarmation D 1521017 Producer Heartbeat Time UNSIGNED 16 1620 w
& 16#1018 Identity Object
3 1651200 ServerSdoParameter
* 16#1400 RPDO communication parameter
+ 16£1600 RPDO mapping parameter
H 16#1800 TPDO communication parameter
+ 161400 TPDO mapping parameter
O 15#3000 TestString VISIBLE_STRING " w "% CAMopenlocalDevicsExamples. strTestString
+ 16#6000 Read Input 8 Bit
* 1625200 Write Output 8 Bit
£ 1686412 Write Analogue Output 32 Bit

For the Segmented & Blocked Write Example, Login to the controller and write TRUE to the
variable xEnable. After writing, the value in the String pointer variable psData being written
to the Object ID Index - 16#3000 & Sub Index — 0. This can be verified by monitoring the
variable mapped to the Object ID on the Slave device. Please refer the images shown below.
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SegmentedandelockWriteExample x
Device Application SegmentedAndBlockWriteExample

B 2 © IF SDOWrite.CON:
3 7/ SDO Writ:
4 xEnableENER

B ¢ ELSIF SDOWrite.ERR(

= IF SDOHrite.El

"RROR[CANGREN KE 7

Expression Type Value Prepared value Address Comment
@ ¥Enable Bo0L Set this variable to trueto start the example code.
= % psbote POINTER CCHAR -1)) String to write
# psbats™ STRING((MAX_CHAR - 1) "DEIF Improve Tomorrow’ |
7 BWoRD g contains abort code in case of error
+ 4 SDOWrite C1A405.5D0_VWRITE_DATA
+ ¢ aData ARRAY [0..MAX_CHAR] OF BYTE
& MAX_CHAR T O 56
1] psData| iestoooerrronam | := ADR(aData) ;

<> CiA40S.CANOPEN_KERNEL ERROR.CANOPEN KERNEL NO_ERROR@[ 0| THEN

405 CANOPEN_KERNEL ERROR. CANOPEN KERNEL OTHER ERROR@[ 7| THEN

MEMUTils. By (Pl DR ie] o D, poysre i= ERRORINFC[ 0 )» dwSize i= SIZEOF (s
10 MEMUGi1s. SweplocalTelntel (pAddreas := ADR(dwhbortCode G ), iSize := TO_INT(SIZEOE (dwkbortCode T ])); /
1 m_1F
12 xEnabl
15 ENDIF
11
g 13| o[ soorrice( Enevi-EmER = xEnsbleENEH,
16 Networi(T]  := CalNous.NecId + ator) ; Cidé05 NETWORK by 1; That is t
17 Timeont o]
18 Device[T] =
19 Channel[T]
20 Index(2E]
21 SubTndex[ 1]
22 yoDE—Ae——] TA405. SDO_MODE.AUTO, DO MODE.BLOCK for forcing Block Tran:
23 | - ADR(aDeta), //
24 Datalengthl 21| := TO_UDINT(Scu. StxLen (ADR {aDeva[2][E0) )
25| o] ) FETURR

[] CANopenLocalDevice x

General

Add Object Add Subobject Delete [ Clone ¥ Import from EDS...
) 7 L B

Object Dictionary

PDOs

Log

CANopen [/0 Mapping

CANopen IEC Objects

Status

Information

Index Name Data Type Default Value Access Type Variable Mapping
M 1821000 Device Type UNSIGNED32 16%191 ro
[ 1521001 Error Register UNSIGNEDS 16#0 ro

k2 16%1003 Predefined Error Field
3 1521005 Sync COB-ID UNSIGNED32 16#80 w
[ 1s#1006 Communication Cyde Period UNSIGNED32 1620 w
O 1s#1008 Manufacturer device name VISIBLE_STRING 'CANopenDeviceExample' const.
[ 1sx100C Guard Time UNSIGNED 16 16=0 w
3 1s#100D Lifie Time Factor UNSIGNEDS 1] w
O 1521014 COB-ID EMCY UNSIGNED32 SNODEID +16380 w

£ 16#1016 Consumer Heartheat Time
O 21017 Producer Heartbeat Time UNSIGNED 16 160 w

£ 16#1018 Identity Object

£ 16#1200 ServerSdoParameter

* 16#1400 RPDO communication parameter

+ 16#1600 RPDO mapping parameter

* 16#1800 TPDO communication parameter

+ 161400 TPDO mapping parameter

| O 15#3000 TestString VISIBLE_STRING " w "% CANopenLocalDeviceExamples,strTestString ]

* 1626000 Read Input 8 Bit

& 16#6200 Write Output 8 Bit

+ 1626412 Write Analogue Output 32 Bit

The variable mapped to the Object ID Index 16#3000 is called in the program
CANopenLocalDeviceExamples, the value of this variable can be monitored in the Watch
window of the same program as shown below.

CANopenLocalDeviceExamples X

Device Application.CANopenLocalDeviceExamples

Expression Type Value Prepared value Address  Comment
l @ strTestString STRING 'DEIF Improve Tomarrow' ] Variable strTestString is mapped to object 16%#3000; It can be read and written b
@ diTestValue DINT 10

@ xEventHandlerRegistered

# @ eventHandler

There are two

BOGL

ObjectDictionaryEventHandler

methods to read/write the value of the Object IDs of the CANopen Slave

device. They are

e Read/Write an object value by Object Address (Example1)
e Read/Write an object value by Object method (Example2)
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For the Read Object Example1, Login to the controller and write TRUE to the variable
xEnable. After writing, observe the values of the Object ID index 16#1018 being read, the
status of the data availability is also captured and, a variable showing the Read object
status. Please refer the image below.

£] Readobjectixamplel x

Address  Corment

Prapased value

:
2ol SUCERUL
the rhovail

. XDATAIEUIOTdET i= FALSE,

FoyData 1= ADR(@wenaorTo BT, uat 12ef
Fortats 1= A0 S — e
£, pbyData := ADR{dwRevisicoMumber[ 4 ), udiSize = udiSize] T )i

we ||

The values can be verified by checking the CANopenLocalDevice Object Dictionary as

shown below

m CANopenLocalDevice X

General

| Object Dictionary
PDOs
Log
CANopen 1JO Mapping
CANopen IEC Objects
Status

Information

§= Add Object == Add Subohject 3 Delete [j] Clone ¥ Import from EDS...
Index Name Data Type Default Value Access Type Variable Mapping
[ 151000 Device Type UNSIGNED32 16#191 ro
[ 151001 Error Register UNSIGNEDS 16#0 ro
* 161003 Predefined Error Field
[ 18#1005 Sync COB-ID UNSIGNED32 16#80 w
[ 161008 Communication Cyde Period UNSIGNED32 16#0 m
[ 16#1008 Manufacturer device name VISIBLE_STRING ‘CANopenDeviceExample’ const
[ 1s=100C Guard Time UNSIGNED 16 1620 w
[ 1s#1000 Life Time Factor UNSIGNEDS Q w
[ 161014 COB-ID EMCY UNSIGNED32 SNODEID+16+#80 w
oy 161016 Consumer Heartbeat Time
[ 16#1017 Producer Heartbeat Time UNSIGNED 16 160 ™
= 16#1018 Identity Object
[ 15#1018:16200 Number of Entries UNSIGNEDS 3 ro
[ 1s=x1018:16201 Vendor Id UNSIGNED32 801 o
[ 1s#1018:16%02 Product Code UNSIGNED32 30 o
[0 15#1013:16203 Revision Number UNSIGNED32 4 ro

16=1200
1o#1400
15#1600
16#1300
16=1A00
15#3000
16#6000
1676200
lox6412

ServerSdoParameter

RPDO communication parameter

RPDO mapping parameter

TPDO commurication parameter

TPDO mapping parameter
TestString

Read Input 8 Bit

Write Qutput 5 Bit

Write Analogue Output 32 Bit

VISIBLE_STRING

" CANopenLocalDeviceExamples,strTestString

For the Write Object Example1, Login to the controller and write TRUE to the variable
xEnable. After writing, the value of the variable diValue is written to the Object ID index
16#1412 and subindex 1, this can be verified by monitoring the value mapped to the Object
ID, which is called in the program CANopenLocalDeviceExamples.
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5] Writeobjectbxamplel x

e r—

Expression Type Value Prepared value Address  Comment

# sénable Boo =3 St variabl o rueo star the example code.
‘ #_dwsyneCOSID DWORD 128 SYRCCOBID which should be witten to local object dictionary

# divaise oo 20
# xtvtesuccesshul oo [
L T g
# sabortCede ABORT_COCE successRLL

* # RTig Standard.R_TRIG

] IF RI:iq.ofER) THEN
udisiza T i= SIZEOR{aivalue[ WL ):
eAbortCode[ SUCEESRULT] i= CANopenLocalDevice.ObjectDictionary. i Checkh t= TRIE, i= FALSE, pbyDets i= ADR{d:Velus EE ], udiSize i= udiSize T s
SEIER :- +AbortCode EEEESERIT - _35C33.ABORY_CODE. SUCC
e
TP
=N 16#6412 Write Analogue Output 32 Bit
[0 16#6412:16 00 Number of Elements UNSIGMEDS 16#1 ro "
[0 16#6412:16%01 AnalogueOutput32 INTEGER32 0 rwWw "% CANopenLocalDeviceExamples. diTestValue

|E] CANopenlLocalDeviceExamples X

Device. Application.CANopenLocalDeviceExamples

Expression Type Value |
@ strTestString STRING 'DEIF Improve Tomorrow'
@ diTestValue DINT 1234
@ xEventHandlerRegistered  BOOL

+ @ eventHandler ObjectDictionaryEventHandler

For the Read Object Example2, Login to the controller and write TRUE to the variable
XxEnable. After writing, observe the values of the Object ID index 16#1018 being read, the
status of the data availability is also captured and, a variable showing the Read object
status. Please refer the image below.

5] Readobjectexample? X

Device Apphcation ReadObjectExample2

Expression Type Value Prepared value Address  Comment 1
# xEnable 0L et this variable to trueto stat the eample code. cC
¥ Gwvendoric OWORD En VendariD read ram local asject dictionary
# dwpraductCode oweRD » ProduceCaderesd from s object dictionary
# GuRevsonhumbe owoRD 2 RevisionNumber resd fromlocal objec dictionary
# wendoravailabe socL object ictionary contains objectfor Vendor®>
# wroduccodervalie  BOCL object dictinary contains objec for ProductCode
# sRevisionNumbervailatie 8OO obsect Gctonary cortainsobsect for RevisionNumber

7 3555, I0000AT 1520000FF
# uisze N 4
# eaboncode ABORT_Co0E SUcoEssAL

+ ¢ RMg

5 ———— ]
8 1P ivfldenticyObject = 0 THEN ':l
o _1e
bjectDictionary. Readobject (LEL0bYect = ntityobject, bySubIndex := 1641, XCheckhcoess i= FALSE, XDaTAINBUSOTder i= FALSZ, pbyData := ADR(OwVendorIi W), udiSize := udisizela):
a svccessTUL@IT5—] TN
D1cE10nary. ReadIDIeCE (15E0 £10enTityobIect, bYSWINGEX G- 1643, XCRACKACCRSS f= TALSE, XDATATABUIOTder = FALSE, pbyData := ADR(GWProductCodel B}, udisize :- udisizella):
20— —
B0 17
Reading Revision Nunber
L e e R T
eABoTTCodel SUEEESAUL) - o v - Ject, bySublndex t= 163, XCheckRccess = TALSE, XDMTAINBUsOTder i= FALSE, pbyData = ADR(GwRevistoalumber{ €7, udisize := uaiSizel I
IP eAbortCodel SUCCESSFULT] = _35CSS.RBORT_CODE.SUCCESSFUL@ 0] THEN
L ECREE
Bo_IF
o 1y Y
= 0% @
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For the Write Object Example2, Login to the controller and write TRUE to the variable
xEnable. After writing, the value of the variable diValue is written to the Object ID index

16#1412 and subindex 1, this can be verified by monitoring the value mapped to the Object
ID, which is called in the program CANopenLocalDeviceExamples.

5] WriteObjectexample %
Dewce Application WriteObject xample 2

Expression

Value
# snsble

Address
oo =

# GuSinccomn DWwoRD 18

[ dwae o 2121 |

# wviiteSuccest D
@ wsmcosn _35CSS I00Gbect 16 2000FFFEI7AT00

# ubSee o .

# tboriCoce AB0RT_cone successAL

# RTig

T = 1TTSYNCCUBID, DYSUDINGEX = 1i4l, WCNECKACCRI® i TRUL, XDATAINDUSOROSr i FALSE, DOyData i ADRidivalue|__aw
r—T

). uaisize - nmsize a7 |

CANopenLocalDeviceExamples X

Device.Application.CANopenLocalDeviceExamples

Expression

Type Value
@ striestString STRIMNG 'DEIF Improve Tomorrow'
[ % diTestvalue DINT

4321
4 xEventHandlerRegistered  BOOL
+ ¢ eventHandler

ObjectDictionaryEventHandler
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3.2 DI06.1 - Configuration example

The DIO6.1 is a digital input/output module with 10 digital outputs and 16 digital inputs.

In this example, variables are declared in PLC_PRG and mapped to the relevant inputs and outputs via

the module’s EtherCAT I/0 Mapping.

®' Demo DIO 6.1.project™ - CODESYS

File  Edit View Project CFC  Build Online Debug Tools

e & #h 05 8 0

Devices

=45l Demo DIO 5. 1
= [ pevice (PcM8.2)
=2} PLC Logic
=1L} Application
m Library Manager
[E] FLC_PRG (PRG)
as! onnguraaon
$8 EtherCAT Task (IEC-Tasks)
= @ MainTask (IEC-Tasks)
H pLC_PREG
= [l EtherCAT Master (EtherCAT Master)
=[] PcME2 (PCME. 2 Computer Madule)
m DIOG1 (DIOG. 1 Digital Input and Qutput Module)

iE 650 PLC CODESYS guide 4189341503-A EN

-

Window

Help

CEH | #¥ | Application [Device: PLC Logic

PLC_PRG X

FROGRAM PLC_FRG

WAR
/S/Variable £
DIO61l DI 1
DIO61_DI_2
JS/Variable f
DIO61_DO_1
DIO61_DO_2

END_VAR

BOOL;
BOOL;
output
BOOL;
BOOL;
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® Demo DIO 6.1.project* - CODESYS

File Edit View Project CFC Build Online Debug Tools Window Help

VB EIE o o« & BE X #9859 [ || Application [Device: PLC Logic] ~ @8 & |, g N [[= 7= 3
Devices. ~ 2 x DIO61 X |
=2 poet - Find Filter Show all 4k Add FB for 10 Channel... * Goto Inst:
in ifter - or 10 Channel... o to Instance
= @ pevies P62 General ow a
= B PLC Logic Vagiahl i
: l%j]o coic Process Data Channel Address  Type  Unit  Description
[ Application ot s DO1 (terminal 1)
) Livary anager L D02 BIT DO2 (terminal 2)
PLC_PRG (PRG) 1 — — I e
=& Task Configuration EtherCAT 10 Mapping "9 Input Assistant X
88, EtherCAT Task (IEC-Tasks) T
= & MainTask (IEC-Tasks) T s TextSearch Categories
| & e pre "® Variables ~  Name Type Address '
= [ EtherCAT Master (EtherCAT Master) Status "5
= =} Application Appleation
"® ) PROGRAM
T (6 DIos1 (DI06. 1 Digital Input and Cutput Module) I Information "y PLCPRG ROGE
% DIO61_DI_1
S % DIO61_DI_2
* Application PLC_PRG.DIOS1 DI_L "  DI061_DO_1
*# Application PLC_PRG.DIOS 1 DI_2 # DI061_DO_2
i L Freaips
S #-{} CmploMar_Interfaces
d + {} peD
hd #-{} ETCStack
hd #.- @ ToConfig_Globas
e #{} ToDrvEthercatDriverlib Library IODrvE
hd
k]
kd
#
ki
- @ structured view Filter  None v
*#
a5y Insert with arguments Insert with namespace prefix
Documentation
DIO61_DI_1: BOOL(VAR) -
Variable for input
-
@) ~ddLibrary... Cancel
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3.3 AlO 6.1 - Configuration example

The AlO6.1is an analog input/output module featuring 2 analog outputs and 16 analog inputs.
Each channel must be individually configured using startup parameters, based on the signal
type of the connected sensor. Startup parameters cannot be applied in bulk, configuration

must be performed separately for each channel.

3.3.1 AlO 6.1 - Output startup configuration

Click Add

W Demo AIO 6.1.project” - CODESYS

File Edit View Project CFC Build Online Debug Tools Window Help

Select the Al06.1 module
Go to Startup Parameters

Select the AO 1 Advanced settings
Click AO 1 Output type
Select Value - data range -10~10 / 0~10 V / 0~20 mA / 4~20 mA.

EeE S R ' | ¥ | Application [Device: PLC Lagic] - & o o |[HE| =
Devices > I X PLC_PRG FC_AnalogScaling [ At061 x
g %’":E‘:CZEMM) W cenerat & Add [4Edit % Delete 2 MoveUp & Move Down
= Bl pLC Logic Process Data Line  IndexSubindex  Name Value Bitlength  AbortonErer  JumptoLineonEmor  Nextline  Comment
=17 Application 1 16#810D:16#11  AILInput type 0-10V 8 O F 0
(i) Liorary Manager H Startup Parameters 2 1681ID:16%11  AI2 Input type 4-20mA 8 [d] O o
FC_AnalagScaling (FUN) 3 16800D:16%11  AOLOuputtype D-10V 8 O O o
PLC_FRG (FRG) Lag 4 16%80ID:15%11  AO2Outputtype  4-20mA 8 O O 0
= @ Task Configuration
B EtherCAT Task (JEC-Tasks) EtherCAT /0 Mapping
= g MainTask (IEC-Tasks) Select Item from Object Directory
) pLc_PRG EtherCAT IEC Objects
=-[[g EtherCAT_Master (EtherCAT Master)
= ? PCMG2 (PCMG. 2 Computer Madule) 2EIS Index:Subindex Name Flags  Type Default
[ A1061 (AT0G. 1 Analogue 1/0 Module) #. 16#10F3:16#00  Diagnosis History
Information
+- 16#1C12:16%00  RxPDO-Assign
£ 16#1C13:16%00  TxPDO-Assign
T 16%800D:16%00  AO1 Advanced settings
A1 Output type R USINT  16%0e I
S00r 16200 AO1 vender datz
. 16#801D:16%00  AOZ Advanced settings
+- 16#801F:116500 A2 Vendor data
. 16#810D:16%00  ALL Advanced settings
+- 16#B10F116500  ALLVendor data
. 16#811D:16%00  AL2 Advanced settings
+- 16#B11F116500  AL2 Vendor data
. 16#812D:16%00 AL Advanced settings
+- 16#812F116500  AL3 Vendor data
. 16#813D:16%00  AL4 Advanced settings
*- 16#813F:116500  AL4 Vendor data
Name A010utput type
Index: 16% 800D Bit length 8 = oK
Sublndex: 16 |11 value | o-10v = Cancel
(] Byte array ‘usm-r ~ |
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3.3.2 AlIO 6.1 - Input startup configuration

Select the Al06.1 module
Go to Startup Parameters

Click Add

Select the AO 1 Advanced settings
Click AO 1 Output type
Select Value data range -10~10 / 0~10 V / 0~20 mA / 4~20 mA.

® Demo AIO 6
File Edit View Project CFC Build Online Debug Tecls Windew Help
fEE & [ R L " #¥ | Application [Device: PLC Logic] ~ ©f LS > M| =
Devices - 3 X PLC_PRG FC_AnalogScaling ([ AT061 x
_}] ;:;-LZ;ICMG.Z) T General ok Add Edit < Delete & MoveUp & Move Down
=l PLC Logic Process Dats Line Index:Subindex  Name Value BitLength  AbortonEror JumptolineonError  MextLine  Comment
=1} Application 1 16%810D:16%11  AI1Input type 0-10V 8 [l | 0
(i Library Manager Il Startup Parameters 2 16E31D6#11 Al2Input type 4-20mA 8 O O 0
FC_AnalegScaling (FUN) 3 16%800D:16211  AD1CUfputtype D -10V 8 (] ] 0
FLC_PRG (PRG) Log 4 16#801D:16#11  AO20utputtype  4-20mA 8 O O 0
= [ Task Configuration
&, EtherCAT Task (IEC Tasks) EtherCAT [/O Mapping
= @ MainTask (IEC-Tasks)
) ric_PRG EtherCAT IEC Objects
= [ EtherCAT_Master (EtherCAT Master)
= 15;”5;@5”5 2 Compuier Module) fzns IndexSubindex Name Flags  Type  Default
[T A1061 (A106. 1 Analogue 1/0 Module) + 16#10F3:16%00  Diagnosis History
Information
#- 16#1C12:16500  RxPDO-Assign
+.16%1C13:16500  TxPDO-Assign
+ - 162800D: 16200 AC1 Advanced settings
+ 162800F:16200  AO1Vendor data
+ AO2 Advanced settings
+ AO2 Vendor data
AIl Advanced settings
Al1Input type RW USINT 1620
T 1675107116700 AllVendor data
+. 16#811D:16500  AI2 Advanced settings
+ - 162811F: 16200 AI2 Vendor data
+ 16#812D:16%00  AI3 Advanced settings
+- 16%812F:16200  AI3Vendor data
+ - 162813D:16%00 AlI4 Advanced settings
+ - 16#813F: 16700 Al4Vendor data
Name Al1Input type
Indesc 16% 8100 o B\tlengtl 8 < I
sublndex: 165 |11 s valee  gopgy - Cancel
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After configuring the analog startup parameters, they can be edited, removed, or reordered
via the toolbar. The Add function allows configuration of only one channel at a time, so it
must be used multiple times to configure additional parameters.

General db Add [/ Edit 3 Delete 4 MoveUp # Move Down I
Line Index:Subindex Mame Value Bit Length  AbertonError  Jumpto Lineen Error MextLine  Comment
Process Data
1 16%810D:16#11 AI1Input type -10-10V 3 O | 0
| Startup Parameters 2 16%811D:16%11 AIZ Input type 4-20mA 3 O O 0
3 16%800D: 16211 A01 Output type -10-10V 3 O O 0
Log 4 16%801D:16%11 AQZ Qutput type  4-20 mA 3 O O 0
EtherCAT I/O Mapping
herCAT IEC Obiects R . .
value, appropriate scaling must be applied.
. .
3.3.3 AlO6.1 - Variable mapping
In this example, variables are declared in PLC_PRG and mapped to the relevant inputs and
. , .
outputs via the module’s EtherCAT 1/O Mapping.
[ Amos1 PLC_PRG X
1 PROGEAM ELC_FRG
2 VAR
g 3
4 AIOgl_RIL INT:
5 ATOE1_AI2 INT:
:
7 rAI1_IN V BEAL;
3 riI2 IN mA : REAL;
14d AIOel_AD1 INT:
11 ATO81_R0O2 INT;
13 rR0Ol Out V : REAL;
14 FLOZ_Out mi : REAL;
1€
17 END VAR
T
Devices v 3 x| @ mos1 x|z rcrre
- f] Demo IO 1 v General Find Filter Show all ~+ b Add FB for 10 Channel. Go to Instance.
(@ Device (PcMe.2)
= Bl pciLogic oracess Dats Variable Mapping ~ Channel T
= € Application = L1 1671500 Anslogue output 1
(i) Ubrary Manager R 4+ " Application PLC_PRG.AIC61_AO1 [—]I % AO1value TextSearch  Categories
Fc_Analogscaling (FUN) T 1671501 Anslogus U Ut 2 Variables N T Add o
PLC_PRG (PRG) Log #-" Application.PLC_PRG.AIO61_AOZ “# AD2 Value - § ame e res ran
= {8 Task Configuration (2 1621800 = € Application n
2y, EtherCAT Task (IEC-Tasks) Il EtherCAT 10 Mapping = B3 1621410 Anslogue input 1 = Elrcrre
= & MairTask (IEC Tasks) 5 Al1 Under range # AIO61_AIL
B pic e EtherCAT IEC Objects 4 ALL Over range a
= [[g EthercAT Master (EtherCAT Master) 5 AlLEror
N e stotus *» ALLTXPDO State
+ % Application, PLC_PRG.ATO1_AT1 T AllVale P rAIZ_IN_mA
=-[1 16#1411 Analogue input 2 # 01 Out v
kd AIZ Under range # vAO2_Out_mA
*» M2 0ver range % {} BoLog
P A2Emor # {} CmploMgr_Interfaces
*» A2 TXPDO State & o
i AI2TXPDO Toggle ) ercstack
+ 4 Application.PLC_PRG.AIO61_AI2 El ALZ2Value H g ToCorfig Globas
* [ 16#1A12 Analogue input 3
[ 1631413 Anclogueinput 4 @ structured vien Filter |None -

# [ 161414 Andlogue input 5
+-[11 1671415 Analogue input 6
#- [ 16116 Analogue input 7
#-[1 16#1A17 Analogue input 8
#-[11 1651418 Analogue input 8
#- [ 161419 Analogue input 10
#- [ 1671414 Analogue put 11
#-[ 16115 Analogue input 12
#- [ 16#1A1C Analogue input 13
%[22 1651410 Anslogue input 1
#- [ 1614 1F Analogue input 15
#- [ 1671A1F Analogue input 16

iE 650 PLC CODESYS guide 4189341503-A EN

Insert vith arguments:

Insert nith namespace prefix

AIOS1_AO1: INT(VAR)
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3.3.4 CODESYS program example

iE 650 PLC CODESYS guide 4189341503-A EN

5] Pc_PRG X
1 PROGRAM FLC_FRG
2 VAR
=] ]
4 AIOEL_RIL : INT; //Analog input 1
5 AIOE1_RIZ : INT: //Analog input 2
€
7 rAT1 IN_V  : REAL; //5caled input value
] rAI2 IN mk : REAL; //8caled input wvalue
2
10 AIOE1l_ROL : INT; //Analog output 1
11 AIOE1_ROZ : INT: //Analog output 2
12
13 rAOl_Qut V : REAL; //Scaled output valus
14 rA0Z_Out_mk : REAL; //5caled output valus
15
1e
17 END VAR
=
1
B 2 rRI1_IN V := FC_InalogScaling( // Reading the input value and scaling it to the type selected
3 InputValue:= INT TO REAL(ATO€1_RI1) ,
4 InputMin:= 0, /7 Minimum RAR valus
5 3 J/ Maximmm RARN value
£ 1 1 valus for type
7 JutputMax:= 1 value for type
2 Error=> );
]
1a
B 11 rRI2 IN mR := FC_EnalogScaling( // Reading the input value and scaling it to the type selected
1z InputValue:= INT TO REAL(AIOE1l_RAIZ) ,
13 /4 Minimmm RAF value
14 J/ Maximmm RARN value
15 /4 Minimum value for the configured type
1€ /4 Maximum value for the configured type
17 Error=> );
18
B 19 AT0E1_RO1 := REAL TO INT({FC AnalogScaling( ./ Reading the input value and scaling it to the type selected
20 InputValu A0l Out V ,
21 InputMin:= -10, // Minimum value for the configuresd type
22 InputMax:= 10, /4 Maximum value for the configured type
QutputMin:= 0, J/ Minimum RAR value
QutputMax:= 327¢7, J/ Maximmm RAF value
Error=> ));
B RIDE1l_R0Z2 := REAL TO INT(FC_AnalogScaling( // Reading the input value and scaling 1t to the type selected
InputValue:= ri02 Out_mk ,
InputMin:= 4, /7 Minimum value for the configured type
InputMax:= 20 S/ Maximum values for the configured typs
3l QutputMin:= 0 /74 Minimum RAR wvalus
3z J/ Maximmm RAF value
23 Error=> ));
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3.3.5 Scaling example

A Function is provided to perform value scaling

PLC_PRG FC_AnalogScaling x [ [] A1061
1 FUNCTION FC AnalogScaling : REAL

=] 2 VAR_INFUT
3 InputValus : REAL;
InputMin : REAL;
5 InputMax : REAL;
€ CutputMin : REAL;
=] 7 CutputMax : REAL;
E END VAR
B 10 VAR OUTPUT
11 Error : BOOL;

13 END VAR
14 VAR
15 END VAR

-
1 Error := {(InputMin >= InputMax) OR (CutputMin >= OutputMax) OR (InputValue < InputMin) OR (InputValus > InputMax);

B 3 IF NOT Error THEN

4 FC_AnalogScaling := (InputValue - InputMin) / (InputMax - InputMin) * (JutputMax - CutputMin) + OutputMin;

=] 5 ELSE
£ FC_RnalogScaling := 0;
7 END_IF

3.4 TIM6.1 Program configuration
TIM6.1 is a temperature input module capable of up to 14 PT100 inputs, dependent on wiring
method - For wiring of sensors, please refer to Installation instructions document.

After a variable has been declared in the programme, it can be associated with a hardware
channel directly in EtherCAT 1/O Mapping.

Devices ~ 3 X m TIMGE1 X
=) E650_DocProject - -
Find Filter Sh Il - Add FB for 10 Ch
= (@ Device (PcM&.2) el e ik
= @_ﬂ F:-C LUQiE- ) T Variable Mapping Channel Address Type Unit Description
¥ Application k] RTD 1Underrange  %IX2.0 BIT RTD 1Under range
i) Library Manager Startup Parameters L ] RTD 10verrange  %IX2.1 EIT RTD 1Qver range
PLC_PRG (PRG) “ RTD 1 Error %IX2.6  BIT RTD 1 Error
= l’;fk Cenfiguration Log k] RTD 1 TxPDO State  %I¥3.6 BIT RTD 1TxPDO State
iFg EtherCAT Task (IEC-Tasks) L] RTD 1TxPDO Toggle  %IX3.7  BIT RTD 1TxPDO Toggle
= 8 MainTask (IEC-Tasks) | EtherCAT [/O Mapping +- 4| application.PLC_PRG.MIM61 Temp1] 7 RTD 1 Value W2 INT RTD 1 Value
@ PLC_PRG k] RTD 2Under range  %I¥6.0 BIT RTD 2 Under range
= [{g; EthercaT_Master (EtherCAT Master) fechpebess ) RTD 20verrange  %Di6.1 EIT RTD 2 Over range
= [ PcMs2 (PCME.2 Computer Module) ot 4y RTD 2 Error %I¥6.6  EBIT RTD 2 Error
atus
@h‘IMSl (TIM6. 1 Temperature Input Maduie)| b ] RTD 2TxPDO State  %I¥7.6  BIT RTD 2 TxPDO State
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The raw value of the temperature input channel

the actual temperature value.

Devices ~ 0 X

=5 E&50 DocProject
=[] Device (PCMs.2)
=Bl PLC Logic
=-{C} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= [l EtherCAT_Master (EtherCAT Master)
=[] PcMs2 (PCME. 2 Computer Module)
ﬂi TIM&1 (TIM&. 1 Temperature Input Module)

3.4.1 3-Wire PT100

=] 2

L]

Ll

PLC_PRG X

FROGEAM FLC FRG
WAR

needs to be multiplied by 0.1 to convert to

iTIMEl_Templ : INT;
rTempl_Degl : REAL;

END VAR
Scaling the raw inmput to DegC

rTempl DegC :

When an input is wired with a 3-wire sensor, add a startup parameter to change the default
settings. Go to Startup parameter > Add. Maximize settings-row for the specific RTD.
Highlight the RTD Connection-row, it is then possible to change the connection value to
three-wire for this input. When OK is pressed, the new startup parameter is visible on the

list.
Deviess ~ 2 x| [{ mme1 x
=l E550_DocProfect -

= m Device (PCM6.2) General

=&l PLC Logic
=-IC} Application
m Library Manager
PLC_PRG (PRG)

Process Data

Startup Parameters

o Edit

Delete Move Up Mave Down

I| Line  Index:Subindex Name  Value Bit Length  AbortonError  JumptoLineon Error  Ne

—| Select [tem from Object Directory

= @ Task Configuration Log
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Index:Subindex Mame Flags Type Default
£ EtherCAT Task (IEC Tasks) 9 e
=gk MainTask (IEC-Tasks) EtherCAT IO Mapping T 18£10P3:16500 Diagnosis History
@ BLC PRG +- 16#1C12:16%00 TxPDO-Assign
= [ EthercaT_Master (EtherCAT Master) EtherCAT IEC Objects T 1678000:16%00  RTD 1Setfings
= m PCME2 (PCM6. 2 Computer Module) 116=1A RTD 1 Connection te... RW UINT 160000
mlm"ﬁl (TIM6. 1 Temperature Input MDdulE)l Status +- 16#800F: 16%00 RTD 1 vendor data
[ sIMs2 {5V, 2 Station Interface Moduls) ) # 16¥8010:16#00  RTD 2 Settings
Infarmation +- 16%801F:16%00  RTD 2 vendor data
+ - 16%3020:16#00 RTD 3 Settings
+- 16#802F: 16200 RTD 3 vendor data
+- 16#8030:16%00 RTD 4 Settings
+- 16%#803F: 16200 RTD 4 vendor data
+- 16%8040: 16700 RTD 5 Settings
+- 16#804F:16#00 RTD 5 vendor data
4 16%3050: 16200 RTD & Settings
+- 16%805F: 16%00 RTD & vendor data
+ 16#3060: 16200 RTD 7 Settinos
MName RTD 1 Connection technology
Index: 16% 8000 = Bit length |16 5
SubIndex: 16% 3 Value | Three-wire connection v |
[] Byte array UINT ~

Cancel
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3.5IFM 6.1 Program Configuration

3.5.1IFM6.1 - Modbus RTU Client
IFM6.1 modules enable the iE 650 PLC to add multiple Modbus RTU Clients.

It is very important to ensure the physical installation is using shielded cable and end-
resistors no matter if it is a small test system or an actual installation. Without correct
installation it is easy to end up in CRC and timeout errors.

The IFM6.1 contains two COM ports for RS-485:

COM - RS-485 wiring

o DATA+
ook
5 7 15 ' DATA-
GND
6 8 16
SHELD
COM - RS-485 port 1 COM - R5-485 port 2

NOTE . SW configurable (onfoff) termination (internally 120 Q for RS-485). SW configurable (onfoff) bias (pull up/pull
down, 500 Q). GND decoupled to Chassis through 1.5 MQ || 1.5 nF.

3.5.1.1 Configure CODESYS setup

1. For the following procedure use the demo project or copy objects to your own project:
Demo3.5_IFM6.1_ModbusRTUCIlient.project.

Do P | ModbusRTUCentprsject - CODEEYS
Ble fat View Pojt CRC Buld Qoie Debug Too Window Hep L 4
BERS (oo § REX (MG ES N W R |8 Application [DevieePLC Logic] ~ 8 ) m K [[==e= <= 5 (o W |7 | %

Fropertes - x|
 Fiter - | W Sortby - & Sortarder +
Preperty Value

= [l EtherCAT Master (EsherCAT Master)
= (l poMs2 (Pares. 2 Comauter Mede)
5 1581 0. L Enerface and Fiekous Modkde)

Descriptian

& roperves (@ veasizavon Toobor | ¢ woefcatars

~ux
Applicstio: Application [Devics: PLC Logic] ~iNer X B (T 3o B

POU  Location  InstancePath  Tasks  Condtion  Hr i H vistehed

8 Ltk 0250 freomiey G5 Progect s (nobody) ]
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2. The IFM6.1 module is added under the EtherCAT Master in the device tree.

Devices

* 1 X

=[] Demo3. 5 IFMs. 1_ModbusRTUCKent
=-[fJ Device (PcMs.2)
=3l PLC Logic
=1k Application
* 2 MB_Coder
@ GvLConfig
i) Library Manager
ModbusRTU_20ms_demo (PRG)
= {# Task Configuration
B, EtherCAT Task (EC-Tasks)
=58 Task_20ms (IEC-Tasks)
@ ModbusRTU_20ms_demo
=-[{lg; EtherCAT_Master (EtherCAT Master)

[ 1FM61 (IFM6. 1 Interface and Fieldbus Module)

3. Configuration of COM ports are handled under IFM6.1 > Startup Parameters by adding
the different settings.

3 e x|

[{ Device [f] EtherCAT Master
General Illl Add I & Edit Delete Move Up Move Down
Line Index:Subindex MName Value Bit Length  AbertonError  Jumpto Lineon Error Next Line
Process Data
1 16#8800:16%01  Baudrate 19200 bps 32 ] .| 0
2 16% — - o
|_ Select ltem from Object Directory
3 1e#
Log 4 165
5 164 .
Indesx:Subind M Fl T Default
EtherCAT 1/0 Mapping Rk ndex:Subindex ame ags ype au
= Tl = 16#8800:16#00 COM 1 baud rate
EtherCAT IEC Objects a 164 116#%01 Baud rate RW UDINT  16#00002580
= 16#8801: 1600 COM 1 data frame
Status 116#%01 Frame format RW USINT  16%02
= 16#8802: 1600 COM 1 feature bits
Information :16%01 Termination RW USINT 16200
11602 Bias RW USINT 16=00
+ - 16#8803: 16200 COM 1 Rx buffer full notification
= 16#8810: 16500 COM 2 baud rate
116#%01 Baud rate RW UDINT  16#00002580
= 16#8811:16%00 COM 2 data frame
116701 Frame format RW USINT  16%02
= 16#8812:16%00 COM 2 feature bits
116701 Termination RW USINT  16%00
11602 | Bias RW USINT 16=00
Name Baud rate
Index: 16# 3800 Bit length |32
SubIndex: 16% |1 Value 9600 bps w Cancel
[0 Byte array UDINT
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3.1 This is how it looks after adding and configuration.

[ TFM61 x

& Edit Delete

m Device m EtherCAT_Master
General =R Add
Line

Process Data

Startup Parameters

Log

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

Hardware is now ready for use.

[ R T TR R

Index:Subindex
16#8800: 1601
16%58801: 16701
16#8802: 1601
16#8802: 16502
16%8610: 16701
16#8811: 16701
16#58612: 16701
16#8812: 1602

Move Up Maove Down
MName Value EBit Length  Aborton Error  Jump to Line on Error
Baud rate 19200 bps 32 O O
Frame format  8NONEL 8 O O
Termination True 8 |:| |:|
Bias False 8 O O
Baud rate 19200 bps 32 O |
Frame format  SNONEL 3 [l L}
Termination True 8 |:| |:|
Bias Falze 8 O O

Moving on to implementing the software.
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4. First step is to ensure the libraries are included in the library repository - if not, install

them: IFM_ModbusRTU. compiled-library & IFM_ComDriver.compiled-library.

libraries to the Library Manager.

# Demo3.5_IFM6.1_ModbusRTUClient.project” - CODESYS

Add the

Eile Edit Wiew Project Libraries CFC  Build Online Debug Tools Window  Help
Bed & w4 BB R e <3 - [ | B | Application [Device PLC Logic] -~ €8 @2, g % (2 5==9= ¥ = W =
Devices - 3 X GVLConfig ‘E Library Manager j
= ') Demo3.5_IFMS. 1_ModbusRTUClent [E Add Library ><|DlSre TSy Popehes o Details | 5] Placeholders P Library Parameters... | ffl Library Repository 1
- Device (PCME.2) Libraries used in application ‘Device.Application’
=-E0 PLC Logic
= o Application Name Namespace Effective
*-[2) MB_Coder -] ssticense = 35License, 3.5.21.40 (CODESYS) _35_LICENSE
o + @ BreakpointLogging = Breakpoint Logging Functions, 3.5.17.0 (35 - Smart Software Solutions GmbH) BPLog
B cAA Device Diagnosis = CAA Device Diagnosis, 3.5.21.0 (CAA Technical Workgroup) DED
= =mLmo (FRG) |E] caa Memary = CAA Memory, 3.5.17.0 (CAA Technical Workgroup) MEM 5.
= @ Task Configuration £ “ IFM_ModbusRTU = IFM ModbusRTU, 1.0. 1. 1 (DEIF) IFM_ModbusRTU 10.11
g, EtherCAT Task (IEC Tasks) Add Library x b 4100
= @ Task_20ms (IEC-Tasks) |
&) ModbusRTU_20ms_demo im
+-[{l EtherCAT_Master (EtherCAT Master)
Match Library
o Fueo: ElemEuncional D20k
[IFM ModbusRTU 1FM ModbusRTU, 1.0. 1. 1 (DEIF)
|E] ModbusR tuMaster_IFM I?M ModbusRTU, 1.0.1.1 (DEIF)
@ MauType SysEthernet, 3.5.21.0 (CODESYS)
@ AutoNegCaps SysEthernet, 3.5.21.0 (CODESYS)
Add Library X
ifm |
Match Library

5 Devices |[[) POUs

Watch 1

Expression

IFM_BeforeWriteOutputs

IFM_CANMinDriver, 1.0.0.0
S1liem o ——

(DEIF)

LRl

|

| 1FM_Combriver, 1.0.1.0 (OEIF)

Modbus RTU, 1.0.L. 1 (OEIF)
Modbus RTU, 1.0.1.1 (DETF)

2 TC_Modbusk iuMAster IFM5 L
ModbusRtuMaster_IFM51_225
ifmPwOnlyVisuUserMgmtDialogs
| ifmBehavior

| ifmBehavior_ecomatDisplay

| ifmCANCdsSysItf_ecomatDisplay
| ifmCANopenManager

| ifmDevice_ecomatDisplay

& elFm_BUS

| ifmEcoSysLx_SysItf
syscfo_devinfo_aget_number_of ifm_can_interfaces
| ifmFileUtil_ecomatDisplay

ifmBehavior, 1.3,4.0 (fin ele
ifmBehavior_ecomatDisplay,

ifmCANopenManager, 2.0.3.
ifmDevice_ecomatDisplay, 2.
ifmDevice_ecomatDisplay, 2.

ifimPwOnlyVisulserMgmtDialogs, 3....

ifiMCANCdsSysItf_ecomatDisplay, 1...

ifmEcoSysLx_SysItf, 3.0.0.10 (ifm ...
ifmEcoSysLx_SysItf, 3.0.0.10 (fm ...
ifmFileLti_ecomatDisplay, 2.3.0.0 (...

ctronic)
2100

0 (ifm...
6.2.0 (..
6.2.0 (..

“ ifmGCL ifmFileUtil_ecomatDisplay, 2.3.0.0 (...
ifmMID ifmFileUti_ecomatDisplay, 2.3.0.0 (...
[21 ifmFTnn ifFile Hil_ecomatisnlay. 5.3.0.0 €

& watch 1 [y Breakpoints | B Cross Reference List

Messages - Total 0 error(s}, 0 warning(s), 1 message(s)
a 15} als) ges)

4.1 This how it looks after the library is added.

(i

Add Library 2 Delete Library | 5 Properties

rary Manager

Libraries used in application 'Device.Application’

= Detail: | 5] Placeholders P Library Parameters... mLibrar}r Repository lﬁllcon Leg

MName

=0

3Slicense = 35License, 3.5.21.40 (CODESYS)

CAA Device Diagnosis = CAA Device Diagnosis, 3.5.21

BreakpointLogging = Breakpoint Logging Functions, 3.5.17.0 (35 - Smart Software Solutions GmbH)
.0 {CAA Technical

Mamespace
35 LICENSE
BPLog

DED

Workgroup)

Effective Version
3.5.21.40
3.5.17.0
3.5.21.0

IFM_ModbusRTU = IFM ModbusRTU, 1.0.1.0 (DEIF)

IFM_ModbusRTU

1.[).1.[)'

TnStandard = TnStandard. 3.5.17.0 (Sustem)

I0DryEtherCAT = IoDrvEtherCAT, 4.1.0.0 (35 - Smart Software Solutions GmbH)

loDrvEthercatlib
TaStandard
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5. Navigate to or create GVLConfig (VAR_CONFIG) and point the addresses to the unique

destination on the IFM.

® Demo3.5_IFMB.1_ModbusRTUClient.project - CODESYS

File Edit View Project CFC  Build Online Debug Tools
BeH & #h &5 44 05
Devices * 1 X
=5 Demad. 5 _IFME. {_MochusRTL lent -
= [{ Device (PCM5.7)
=&l pLC Logic
= I} Application
+-) MB_Code

@ GYLConfi

[Blll Library Manager
ModbusRTU_20ms_demo (PRG)
= @ Task Configuration
&, EtherCAT Task (IEC-Tasks)
= @ Task_20ms (IEC-Tasks)
@ ModbusRTU_20ms_dema
=l EtherCaT_Master (EtherCAT Master)
= [ PcMs2 (PCM6. 2 Computer Module)
m IFM&1 (IFM&. 1 Interface and Fieldbus Module)

Window
- 0

Help

Application [Device: PLC Logic] ~ f—§

6. Addresses are found in EtherCAT I/O Mapping under IFM6.1 device.

@ Demo4.5.2_IFM6.1.project” - CODESYS

Eile Edit View Project CFC  Build Online Debug Tools Window Help
bhed & LY R 0 e
Devices - B x ModbusRTU_20ms_demo
=l Demo4.5.2 IFM6.1 =
= m Device (PCM6.2) Eewl
= PLC Logic
@ﬂ . o N Process Data
=} Application
@ Gv.config

Startup Parameters
i) Library Manager

ModbusRTU_20ms_demo (PRG)
= Task Configuration
g EtherCAT_Task (EC-Tasks)
=g Task_20ms (IEC-Tasks)
) ModbusRTU_20ms_demo
= [@g EthercaT_Master (EtherCAT Master)

= PCM62 (PCM6. 2 Computer Module
m IFM61 (IFM6. 1 Interface and Fieldbus Module]

Log

EtherCAT 1f0 Mapping

EtherCAT IEC Objects

Status

Information
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= Create new variable % =Mapto exsting variable

@ GVLConfig x
2 CONFIG
3 //COM1
4 ModbusRIU_20ms_demo.ModbusRTU_COML.ComIn | AT $IW
5 ModbusRTU _20ms_demo. ModbusRTU _COML. ComCut] AT 01|
€ |/ /COM2
7 ModbusRIU_20ms_demo.ModbusRTU_COMZ.ComIn | AT $IWL3
8 ModbusRTU_20ms_demo.ModbusRTU_COM2.ComOut] AT 30W13
s END VAR
Application [Device: PLC Leogic] ~ 9§ £ > M| =
@ Gv.Config m Library Manager
Find Filter Show all - b Add FB for IO Channel
Variable Mapping  Channel Address Type Unit  Description
. COM1 Status IV 1 UINT COM1 Status
. COM1Datain 0 %IB4 BYTE COM1 Datain 0
L ] COM1Datain 1 %IB5 BYTE COM1Datain 1
. COM1Datain 2 *%IB6 BYTE COM1Datain 2
. COM1Datain 3 BT BYTE COM1Datain 3
L. COM1Datain 4 B3 BYTE COM1Datain 4
ety COM1Datain 5 IB9 BYTE COM1Datain 5
. ] COM1Datain & %IB10 BYTE COM1Datain &
. COM1Datain 7 AIBLL BYTE COM1Datain 7
L ] COM1Datain 8 %IB12 BYTE COM1Datain 8
G COM1Datain 3 %1613 BYTE COM1Datain 3
. COM1Datain 10 *%IB14 BYTE COM1 Datain 10
. COM1Datain 11 *%IB15 BYTE COM1 Datain 11
ety COM1Datain 12 %IB16 BYTE COM1 Datain 12
i COM1Datain 13 %IBL7 BYTE COM1Datain 13
i COM1Datain 14 %IB13 BYTE COM1Datain 14
E ] COM1Datain 15 %IB19 BYTE COM1 Datain 15
. COM1Datain 16 *IB20 BYTE COM1 Datain 16
L COM1Datain 17 *%IB21 BYTE COM1Datain 17
. COM1Datain 18 *%IB22 BYTE COM1 Datain 18
ety COM1Datain 18 %IB23 BYTE COM1 Datain 18
i COM1Datain 20 %IB24 BYTE COM1 Datain 20
. COM1Datain 21 S4IB25 BYTE COM1Datain 21
L ] COM2Datain 0 %IB28 BYTE COM2 Datain 0
. COM2 Datain 1 *IB29 BYTE COM2 Datain 1
i e PR nrmman e PR
COM1Ctrl Reset Mapping Always updatevariable
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® Demo4.5.2_IFM6.1.project” - CODESYS
File Edit View Project CFC  Build Online Debug Tools Window Help

BEEHI& o~ % BB X(HAEASAN - [§ | @ | Application [Device: PLC Logic] ~ O8 @ , g W [[2F= = += & |2
Devices - 3 x ModbusRTU_20ms_demo | @ Gviconfig  [ffff) Lbrary Manager IFME1 X I
= &) Demo2.5.2 IFM6.1 - - -
= [ Device PcM5.2) General Find Filter Show all - db Add FB for 10 Chann¢
= Eill pLc Logic Srocess Data Variable Mapping ~ Channel Address  Type  Unit  Description
@ cviconfis Startup Parameters +- " COMiDataoutd  %QB4  BYTE COM1Data out 0
(i) brary Manager e COM1Datzoutl  %QBS BYTE COM1Data out 1
ModbusRTU_20ms_demo (FRG) Log =" COM1Dataout2  %QE6 BYTE COM1Data out 2
= (2 Task Confiquaton ] COMiDataout3  %QB7  BYTE COM1Data out 3
g EtherCAT Tack IECTasks) EtherCAT 1/0 Mapping =" COM1Dataoutd  %QBS BYTE COM1Data out 4
= & Task_20ms (IEC-Tasks) ] COM1Dataouts  %QB9 BYTE COM1Data out 5
) ModbusRTU 20ms_demo SR EES +- " COM1Dataouté  %QBID  BYTE COM1Data out 6
= [ EthercaT Master (EtherCaT Master) ] COMiDataout?  %QBI1  BYTE COM1Data out 7
- ﬁ‘w_l stetus +- " COM1Data out8 %QB12  BYTE COM1Data out 8
7 1FM6 1 (IFMG. 1 Interface and Fieldbus Modue) formaton " :, COMiDamonts | %Es  |BYIE COM1Date out 8
+ COM1Dataout10  %QBl14  BYTE COM1Data out 10
+ COM1Dataout1l  %QB1S  BYTE COM1Data out 11
+ COM1Dataout12  %QBl6  BYTE COM1Data out 12
+ COM1Dataout13  %QBL7  BYTE COM1Data out 13
+ COM1Dataout14  %QBI8  BYTE COM1Data out 14
T COMiDataout15  %QBIS  BYTE COM1Data out 15
+ COMiDataout16  %QB20  BYTE COM1Data out 16
+ COMiDataout 17  %QB2L  BYTE COM1Data out 17
+ COMiDataout 13 %QB22  BYTE COM1Data out 13
+ COMiDataout13  %QB23  BYTE COM1Data out 19
+ COM1Dataout20  %QB24  BYTE COM1Data out 20
+ COM1Data out 21 25 BYTE COM1Data out 21
e umT covzca
+ T COMZDataout0  %QB28  BYTE COM2 Data out 0
+ T COM2Dataouti  %QB29  BYTE COM2 Data out 1
FLTY Y VL ¥ S neAnan o PV CVL Y S
coM1Chl ResetMapping  Always updatevariabl

The project is now ready to use Modbus.
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3.5.1.2 Test - Verify configuration

The project shows how to use ReadHoldingRegisters and WriteMultipleRegister. It will
read and write FO3/F10 address 0-122 and read FO3 123-245.

To verify application connect a device (e.g. Modbus Slave) to COM1 with below settings:
Connection: RS-485 2-wire.

Baud rate: 19200 BPS.

Data bits: 8.

Parity: None.

Stop bits: 1.

Data on server:

Function code: FO3 - Holding registers.

Start address: 0.

Quantity: 246.

To read the bytes in the right order the function blocks under MB_Coder can be used to map
the data.
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3.6 IFM 6.2 Program Configuration

3.6.1 SSI program configuration

IFM6.2 communication module is equipped with 2 SSI ports.
Associate variables with hardware channels in EtherCAT 1/O Mapping.

e Click the device IFM62, select Startup Parameters, and click Add to create new
startup parameters.
¢ In the pop-up dialog box, select and configure the required parameters.

Only one parameter can be added each time you click Add. To add multiple startup
parameters, you need to click Add repeatedly.

Devices ~ 8 x| [ EMe x| @ o e ssl
= [3) Demo#.5_IFMS1 ModbusRTU_avc 414 ~
% pevie (6.2 General Find Filter Show al ~ 4 Add FB for 10 Channel... G to Instance
=l Device_t (PCM6.2) PO Variable Mapping ~ Channel Address Type Unit  Description
=Bl pcLooc * Can 2Rx overfow wceLs e A 2R overfow
=1 Application Startup Parameters » CAN 2 Warning limit reached %IX4816  BIT CAN 2 Warning limit reached
@ cvrme_ss1 “» can 28us-off %417 BT Can 28us-off
i Lrary Manager Log % CAN 2R error counter sz USINT AN 2R error counter
POU (RS e CAN 2 T error counter wIB483  USINT CAN 2T error counter
FRG_ProfibusDP (PRG) EtherCAT /O Mapping k4 551 1Data error %IX484.0 BT SSI 1Data error
= (@ Task Configuration » SSI 1 Frame error %4841 BIT SSI 1 Frame error
B EthercaT Task (EC Tasks) HIEETEETIES *» 551 1 Data misnatch wX#@42 BT 551 1 Data msmatch
* & MainTask (IEG-Tasks) *» SSI17xPDO State %IX485.6 BIT SSI 1 TxPDO State
= [ 5 EtherCAT Master (EtherCAT Master) SEI P
=i CMsz(PCMs 2 Computer Mode) — - p Applicaton 1FM62_SS1_1_CounterValue T SSIiCountervaue iz LOOT S5 1 Counter value I
z ¥ TIOsm e XTI ET IRt e
k4 5512 Frame emor %Ix492.1  BIT SSI 2 Frame error
*» 5512 Data mismatch w4922 BT 551 2Data mismatch
k4 5512 TxPDO State %[X493.6  BIT 51 2 TXPDO State
ay 12 1,200 Toggl Iysa o 12 1,200 Taggl
M appication IFM62_S51_2_CounterValue “#  SSI12Counter vaue B4 WDINT. 551 2 Counter value
TR TSEE AT T FRET ToEE
» FREQ 1TxPDO State I(5016  BIT FREQ 1TxPDO State
hd FREQ L TxPDO Toggle %IX50L7  BIT FREQ 1TxPDO Toggle
et FREQ 1 Counter value %ID126 WDINT. FREQ 1 Counter value
ik FREQ 1 Period value UDINT FREQ 1Period value
] FREQ 25tate %5120 BT FREQ 2 State
b FREQ 2 TxPDO State %IXS13.6 BT FREQ 2 TXPDO State
“» FREQ 2TxPDO Togge wIs137 BT FREQ 2T+PDO Toggie
w FREQ 2 Counter value %ID123 WomT FREQ 2 Counter value
. FREQ 2Period value %ID130 uomT FREQ 2 Peried value
FREQ 1Period value ResctMopping | Always updatevarisbles | Enabled 1 (use bus cyde taskif notused in any task)
= Create new variable “§ =Mapto edstingvariable
Messages - Total 0 error(s), 0 warning(s), 1 message(s) - q
—_——— .
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e Three startup parameters need to be configured for the SSI port, namely Frame size

and Data length.

Taking the encoder Baumer GM400.2103 (8192 x 4096, 25-bit Gray code) as an example,
since this encoder adopts 25-bit Gray code, set the Frame size to 25, based on its
specification of 8192 x 4096, set the Data length to 25.

Devices -~ 3 X

=5 Demos.5 IFMS1_ModbusRTU avc0414 -
#- [ Device (PcMs.2)
=/ [ Device_1 (PCM6.2)
=-E PLC Logic
=4} Application
@ cv_FMe2_ss1
i) Library Manager
POU (PRG)
PRG_ProfibusDP (FRG)
=-[#} Task Configuration
2 EtherCAT Task (IEC Tasks)
+ 3B MainTask (IEC-Tasks)
=-[[g EtherCAT Master (EtherCAT Master)
= [0 rcms2 (PCM6. 2 Computer Module)
] tFrs1 (1FMs. 1 Interface and Fieldbus Module
[ 1FM52 (FM6. 2 Interface and Fieldbus Module (2 CAN Raw))
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@ GVL_IFMG2 SsI
General

Frocess Data

Startup Parameters
Log

EtherCAT 1/O Mapping
EtherCAT IEC Objects
Status

Information

(@ ¥Me2 x
o Add o Edit Delete Move Up Move Down
Line Index:Subindex MName Value Bit Length  AbortenError  JumptolineonError  NextLine Comment
1 16£8020:16506  Coding Gray code E O O 0
2 16#8020:16#12  Data length 25 16 O O 0
3 16%8020:16%11  Frame size 25 16 O O (]
4 16£8030:16506  Coding Gray code 8 O O 0
5 16#8030:16#11  Frame size 25 16 O O 0
[ 16%8030:16%12  Datalength 25 16 O O (]
= SR S8

Messages - Total 0 error(s), 0 warning(s), 1 message(s)
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3.6.2 Fl program configuration

IFM6.2 has two high-speed counters / frequency inputs and allow measurement of period
values for frequencies in the range from 1/42 Hz to 150 kHz.

Frequency input 1...2 ———

A 4

Isolation
550V /50 Hz

HW filter
150 kHz

\ 4

Each high-speed input channel contains four pieces of data

e State will be 1 when incoming pulse input is high.

—» Period value 1...2

—» Counter value 1...2

Counter

e TxPDO State and TxPDO Toggle can be used to determine the validity of the

received data.

o TxPDO State will be 1 if the counter value data is invalid.
o TxPDO Toggle will toggle between 0 and 1 each time the counter value data is

updated.

"Counter value" will increase on rising edge for each incoming pulse. This can also be used

to track if pulse input has stopped.

"Period value" will show period time between two pulses. The scaling of this value is 10 ns.

* Application.FrequencyInput.xInput "% FREQ 1 State %E336:0 BIT
* FREQ 1 TxPDO State %IX337.6  BIT
* FREQ 1 TxPDO Toggle %IX337.7  BIT FALSE
- Application.FrequencyInput.udiPulseCount “® FREQ 1 Counter value 2%61B85 UDINT 64292
#-* Application.FrequencyInput.udiPulsePeriod "% FREQ 1 Period value 2%ID86 UDINT 5207995
* FREQ 2 State %IX348.0  BIT
% FREQ 2 TxPDO State %IX349.6  BIT
* FREQ 2 TxPDO Toggle %IX349.7  BIT
0. FREQ 2 Counter value %ID88 UDINT 0
% FREQ 2 Period value %ID89 UDINT 0

Device.Application.FrequencyInput

Expression Type Value Prepared value Address  Comment
# xInput BOOL TRUE
% udiPulseCount UDINT 59982
# udiPulsePeriod UDINT 5196956
# rFrequency LREAL 19.242033220985515
1 //1s = 1000000000ns, scale = 10ns
2/ e | e | e 1
3 /) e | | | |- | 0.
4. // \———25ms———\———25ms———|———25ms———\———25ms———| .
5 rFrequencyl 192 | := 1000000000 / (UDINT_TO_LREAL(udiPulsePeriod| 5196956 |) * 10);.
6 .
7
8
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3.7 SIM6.4 program configuration

The SIM6.4 module allows EtherCAT redundancy for the interconnection of multiple racks in
a system via electrical connections. The Network Interface (NIC) is used for the EtherCAT
master.

The module has two EtherCAT OUT ports (RJ45) - Port 3 and Port 1.

Main function of the module is to enable redundancy, ring connection, for remote units, but it
does also support connection of one or two individual EtherCAT circuits.

3.71 EtherCAT redundancy

For the EtherCAT redundancy to work there needs to be added a small piece of code, that
needs to be initialized startup.

Init_ECAT (PRG) can be called under the EtherCAT_Task.

Devices > R X Init_ECAT X
=45 EESOPLC_SIMES. - 1| [|PROGRAM Init ECAT
=[] Device (PCMs.2) 8 o v
= @ﬂ PLC Logic 3 InitDone : BOOL»
. - END VAR
=1L} Application —
[ Library Manage
N CRTIR) 5 1 IF NOT InitDone THEN

E] PLC_PRG (PRG) 2 Ethercat_master.Master”.DisableStarTopology := TRUE;

= @ Task Configuration 3 InitDone := TRUE;

= EtherCAT Task (IEC-Tasks) 4 END IF
H] it ECAT

PROGRAM Ini t ECAT
VAR

InitDone : BOOL;
END VAR

IF NOT InitDone THEN

Ethercat master.Master”.DisableStarTopology := TRUE;
InitDone := TRUE;
END IF
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Physical connections can be configured as the
picture on the right.

When scanning for devices, the result will look like
the example below.

Scan Devices I} a X

Scanned Devices

Device name Device type Alias Address

DIOS 2 Digital In
DIOS.2 Digital In
SIME.3 Statio

DIOB.2 Digital In
AI06.1 Analogue VO Modu

cooooooo

(7] Show differences to project

Scan Devices Copy All Devices to Projec Close

Device tree will look like the image below.

Devices >~ o X
=5 E6S0PLC_SIMGS -
== [1) Device [connected] (PCM5.2)
=2 pLC Logic

= Application [run]
m Library Manager
Init_ECAT (PRG)
PLC_PRG (PRG)
= @ Task Configuration
= ¥3§8 EtherCAT Task (IEC-Tasks)
B Init_ECAT
= @ MainTask_500ms (IEC-Tasks)
& pLC_PRG
= (1) [EtherCAT_Master (EtherCAT Master)
= %3 [f) rcMe2 (PCMS. 2 Computer Module)
= m SIM&4 (SIM6. 4 Station Interface Module)
= m SIM63 (SIM6. 3 Station Interface Modul
m DIO&2 (DIO0G. 2 Digital Input and O
[T oros2_1 (o106, 2 Digital Input and
& Port1
= m SIM&3_1 (5IM&. 3 Station Interface Mo
m DIO&2_2 (DIO6, 2 Digital Input and
m AIOG1 (AIO6. 1 Analogue 10 Modul
» Port 1
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3.7.2 Two individual EtherCAT circuits

Physical connections can be configured as the
picture on the right.

When scanning for devices, the result will look like
the example below.

Scan Devices % [m] X

Scanned Devices

Device name Device type Alias Address

cooooooo

() Show differences to project

Scan Devices Copy All Devices to Project

Device tree will look like the image below.

Devices -1 x
=5 AMCE00_SIMES -
= ﬂi Device [connected] (PCMB&. 1)
=B PLC Logic

=13 Application [run]
m Library Manager
Init_ECAT (PRE)
PLC_PRG {PRG)
= @ Task Configuration
=43 §8 EtherCAT Task (IEC-Tasks)
& tnit_EcaT
= @ MainTask (IEC-Tasks) %
& PLC_PRG
= [ [EtherCAT _Master (EtherCAT Master)
= 3 [{J PcMs1 (PCM6. 1 Computer Module)
ﬂi SIM&4 (SIMG. 4 Station Interface Module)
= m SIM&3 (SIM6. 3 Station Interface Module)
ﬂi DIOG2 (DIOG. 2 Digital Input and Output Mo
ﬂi DIO&2_1 (DIOG. 2 Digital Input and Output
B Portil
= m 5IM&3_1 (SIM6. 3 Station Interface Module)
ﬂi DIOA2_2 (DIOE. 2 Digital Input and Output
ﬂi AIOG1 (AIO6.1 Analogue IO Module)
3 Port1
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3.8 SIM6.5 program configuration

The SIM6.5 module allows EtherCAT redundancy for the interconnection of multiple racks in
a system via fiber optic connections. The Network Interface (NIC) is used for the EtherCAT
master.

The module has two EtherCAT OUT ports (optical) - Port 2 and Port 1.

Main function of the module is to enable redundancy, ring connection, for remote units, but it
does also support connection of two individual EtherCAT circuits.

3.8.1 EtherCAT redundancy

For the EtherCAT redundancy to work a small piece of code needs to be initialized at
startup.

Init_ECAT (PRG) can be called under the EtherCAT_Task.

Devices - 1 X Init_ECAT X
=) EGSOPLC_SIMES - 1| |PROGRAM Init_ECAT
= [ pevice (PcMs.2) g5 wr
= Bl] PLfILogic_ - 3 o 5;;1:30[1& : BOOL;
=i Application -
@) Library Manager
Init_ECAT (PRG) B 1 IF NOT InitDone THEN
] PLC_PRG (PRG) 2 Ethercat master.Master~.DisableStarTopology := IRUE;
= @ Task Configuration 3 InitDone := TRUE;
= therCAT Task (IEC-Tasks) 4  END IF
PROGRAM Init_ECAT
VAR
InitDone : BOOL;
END VAR
IF NOT InitDone THEN
Ethercat master.Master”.DisableStarTopology := TRUE;
InitDone := TRUE;
END_IF
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Physical connections can be configured as the picture
on the right.

When scanning for devices, the result will look like the
example below.

Scan Devices O X

Scanned Devices

Device name Device type Alias Address
7P

Cwoowuwn o
cooooooo

(] Show differences to project

Scan Devices Copy All Devices to Project

Device tree will look like the image below.

Devices - 1 X
=) ES50PLC_SIME: -
= |:fl Device [connected] (PCM5.2)
= Eg PLC Logic

=1} Application [run]
m Library Manager
Init_ECAT (PRG)
PLC_PRG (FRG)
= @ Task Configuration
=43 ¢ EtherCAT_Task (IEC-Tasks)
&) Init_ECAT
= @ MainTask_500ms ([EC-Tasks)
i rLc_pPro
= [{] [EtherCAT_Master (EtherCAT Master)
=13 PCME2 (PCM6. 2 Computer Module)
= ﬂi SIMG5 (SIM6. 5 Station Interface Module)
= ﬂi SIM&1 (SIM8. 1 Station Interface Module)
m DIO&2 (DIO6. 2 Digital Input and Output My
ﬂj DIO&2_1(DIO6.2 Digital Input and Output
= ﬂi SIM61_1 {SIM6. 1 Station Interface Module)
ﬂi DI0&2_2 (DIOG, 2 Digital Input and Output Module)
m AIOS1 (AIO6. 1 Analogue /0 Module)
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3.8.2 Two individual EtherCAT circuits

Physical connections can be configured as the picture on
the right.

When scanning for devices, the result will look like the
example below.

Scan Devices a X

Scanned Devices

Device name Device type Aliss Address
PC :

cooooo oo

[T Show differences to project

Scan Devices Copy All Devices to Project

Device tree will look like the image below.

Devices - I X
=) [ES50PLC_SIMES. -
=) Device [connected] (PCM.2)
= £l PLC Logic
= £} Application [run]

m Library Manager
Init_ECAT (PRG)
PLC_PRG (PRG)
= @ Task Configuration
= £+ EtherCAT Task (IEC-Tasks)
) mit_EcaT
=+ g8 MainTask_500ms (IEC-Tasks)
8] pLc_PRG
=[] [EthercaT_Master (EtherCAT Master)
=3 [] pcms2 (PcMs. 2 Computer Module)
= m SIM&5 (SIM8,5 Station Interface Module)
= m SIM&1 (SIM8, 1 Station Interface Module)
m DIO62 (DIOK. 2 Digital Input and Output M
m DIO62_1 (DIO6. 2 Digital Input and Output
= ﬂj SIMB1_1 (SIM8. 1 Station Interface Module)
m DIO&2_2 (DIOS. 2 Digital Input and Output Module)
m AIO61 (AIO6. 1 Analogue I/ Module)
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