%l

Setup of Modbus RTU- and serial communication in CODESYS
| UR20-1COM-232-485-422-V2

Abstract:

The Application Note describes how to set up a Modbus RTU- and a serial communication
with a u-remote UR20-1COM-232-485-422-V2 device in CODESYS. The examples explain
the use of the UR20-1COM-232-485-422-V2 both via the System Bus of a UC20-WL2000, and
via an EtherCAT u-remote fieldbus coupler.
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Hardware reference

No. Component name Article No. Hardware / Firmware version
1 UC20-WL2000-AC 1334950000 u-0S 2.0.1
loT-GW30 2682620000 u-0S 2.0.1
2682630000
3 UR20-1COM-232-485-422-V2 2826800000 FW 1.00.0
4 UR20-FBC-EC 1334910000 HW 2.04
Software reference
No. Software name A;\tl':le Software version
1 CODESYS Development System SP18 Patch 4
2 CODESYS Runtime App 4.7.0.0-2
3 | CODESYS Control SL for Weidmueller u-OS 4.7.0.0
Contact

Weidmiiller Interface GmbH & Co. KG
KlingenbergstralRe 26

32758 Detmold, Germany
www.weidmueller.com

ANO00110v1_2023/09

For any further support please contact your

local sales representative:
https://www.weidmueller.com/countries

Weidmiiller 3%

2


https://www.weidmueller.com/countries

Setup of Modbus RTU- and serial communication in CODESYS | UR20-1COM-232-485-422-V2

Content

1 Warning and DiSCIAUIMET ..........uii i s 4
2 1] (g o [FTo! ([0 DUTR T O PP U PP PPROPPR 5
3 Install Modbus RTU and serial library package..........ooevvevviiiiiiiiiiiiiieieeeieeeeveeveveeeveveveeeveneens 6
4 FB_UR20_1ComRs_232_485 422 V2_ModbusMaster .........ccccceeiiiiiiiiiiiiieee e 7
5 FB_UR20_1ComRs_232_ 485 422 V2_ModbusSlave .........ccccccceeiviiiiiiiiiieee e 8
6 FB _UR20 1ComRs_232 485 422 V2 Seri@l....cccccccviieiiiiiiiiiiiieie e 9
7 Create a Modbus RTU or serial COmmMUNICALION ..........ccceeiiiieiiiiiiiiie e 10
7.1 Modbus RTU or serial communication via System_BuUS .......cccccccvvvvviiiiiivieivceeeeeeeeeeeeeee 10
7.2 Modbus RTU or Serial Communication via u-remote COUPIEr............ccovevviivreeiniieeeennne 11
7.3 Import and use of fUNCLION BIOCK...........ocuiiiiiii e 13
7.4 =0 ] o] (=T 1= SRR S 14

ANO00110v1_2023/09 Weidmiiller 3t 3



Setup of Modbus RTU- and serial communication in CODESYS | UR20-1COM-232-485-422-V2

1 Warning and Disclaimer

Warning

Controls may fail in unsafe operating conditions, causing uncontrolled operation of the controlled
devices. Such hazardous events can result in death and / or serious injury and / or property
damage. Therefore, there must be safety equipment provided / electrical safety design or other
redundant safety features that are independent from the automation system.

Disclaimer

This Application Note / Quick Start Guide / Example Program does not relieve you of the obligation
to handle it safely during use, installation, operation and maintenance. Each user is responsible
for the correct operation of his control system. By using this Application Note / Quick Start Guide
/ Example Program prepared by Weidmdiller, you accept that Weidmdiller cannot be held liable for
any damage to property and / or personal injury that may occur because of the use.

Note

The given descriptions and examples do not represent any customer-specific solutions, they are
simply intended to help for typical tasks. The user is responsible for the proper operation of the
described products. Application notes / Quick Start Guides / Example Programs are not binding
and do not claim to be complete in terms of configuration as well as any contingencies. By using
this Application Note / Quick Start Guide / Example Program, you acknowledge that we cannot
be held liable for any damages beyond the described liability regime. We reserve the right to make
changes to this application note / quick start guide / example at any time without notice. In case
of discrepancies between the proposals Application Notes / Quick Start Guides / Program
Examples and other Weidmdller publications, like manuals, such contents have always more
priority to the examples. We assume no liability for the information contained in this document.
Our liability, for whatever legal reason, for damages caused using the examples, instructions,
programs, project planning and performance data, etc. described in this Application Note / Quick
Start Guide / Example is excluded.

Security notes

In order to protect equipment, systems, machines and networks against cyber threats, it is
necessary to implement (and maintain) a complete state-of-the-art industrial security concept.
The customer is responsible for preventing unauthorized access to his equipment, systems,
machines and networks. Systems, machines and components should only be connected to the
corporate network or the Internet if necessary and appropriate safeguards (such as firewalls and
network segmentation) have been taken.
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2 Introduction

This application note describes the individual steps for implementing a Modbus RTU
Master/Slave- and a serial communication between a Weidmiuller u-Os PLC with a u-remote
UR20-1COM-232-485-422-V2 module and a PC. The PC is used as example for any serial or
modbus device and connects via a USB-t0-RS485- or USB-t0-RS232 adapter. It runs a simple
serial terminal or a simulation program, emulating a Modbus RTU Master/slave device. We
recommend using the free Modbus slave tool “ModRSsim2”™* or “QModMaster” for a free Modbus
Master simulator.

For the serial communication we recommend the free tool “hterm” for Windows or “cutecom” for
Linux.

1 https://sourceforge.net/projects/modrssim2/
2 https://sourceforge.net/projects/gqmodmaster/
3 https://www.der-hammer.info/pages/terminal.html

ANO00110v1_2023/09 Weidmiiller 3t 5


https://sourceforge.net/projects/modrssim2/
https://sourceforge.net/projects/qmodmaster/
https://www.der-hammer.info/pages/terminal.html

Setup of Modbus RTU- and serial communication in CODESYS | UR20-1COM-232-485-422-V2

3 Install Modbus RTU and serial library package

1. Download the current CODESYS library files from the Weidmueller support center.
https://support.weidmueller.com/support-
center/search/results?query=CODESY S&ac=library%26functionblock id

2. Unzip the download and start the installation of the package via double click.

Click on the checkbox on the left bottom and start the installation.

4. Open a new standard CODESYS project and add the installed library to the project. In the
device tree = Library Manager = Add Library... = libWiUr20ComRs_232_485 422 V2.

w

[
File Edit Wiew Project Libraries Build  Online Debug Tools  Window  Help

Sl & 4 M 8D [ | ¥ | Application [Device: PLC Logic] ~ & . > |HE|=
Devices - 3 X =l PC P i) Library Manager %
=] Exampie_Modbus_Serisl_ICom-v2 B3 Add Library | < Delete Library Properti S At o A
= 4 u Add Libra X
Device (UC20-1ML2000-AT) Libraries used in application 'Device.Application’ &
= @ﬂ PLC Logic
=% Application Name String for a fulltext search... =
) Library Manager =0 Library o
|E] PLC_PRG (PRG) 3 ) Bes
w0 +- g2 Utils
= @ Task Configuration (L @, _
=@z Weidmueller
=58 MainTask (IEC-Tasks) L [oE P
8] +.- 3= Communication
] rLC_PRG L6 B¢ 05
- = Intern
1 system_Bus (system-Bus) #0 s _ g,i URZD
% SoftMotion General Axis Pool 8 s =
% @ | libwilr20_aCom_IoLink
@ Q [ \!h\"f!UrZUIM713UV7AC
@ - IE0 M3 _Transformation = 5M3_Transformation I = —— — ]
[ standard = Standard, 3.5.18.0 (System) L [ibwrancomis 232 485 4222 |
T
| libWilr20ModbusRTUMaster
£ g:=lntern
& Si Lenze
2Z: system
+ 1% Use Cases
4 22 (Miscellaneous)
v
< >
carel

Figure 1: Add Library

Note:

You can find the documentation of every function block in the downloaded zip file.
Please read the documentation before use.
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4 FB_UR20 _1ComRs_ 232 485 422 V2 ModbusMaster

The function block provides an interface to the UR20-1Com-RS-232-485-422-V2 module in its
modbus master configuration. The module allows the user to parametrize up to 255 modbus
master channels to exchange data.
FB_UR20_1ComRs_232_485 422 \2_ModbusMaster
qi_xEnable q_xStandby

Hi_xExecute g_wActivel
Hi_arbProcessinputData q_xBusy|
Hig_arstMeodbusChannels q_xError

g_stError -

g_arbProcess DatalutputDiata
Figure 2: FB Modbus Master

The behavior, functionality and the inputs/outputs of the function block are explained in the
documentation of the function block.

Note that the documentation can also be found directly in the function block preview in the library
manager.

ViUr20ComRs_232_485_422_) illr 20ComRs_232_485_422 V2, 1.1.3.3 (Weidmuelier) ViUr20ComRs_232 485 422 %2 1.1.3.3 L]

[=lalalalclc[pl=1

Standard = Standard, 3.5.18.0 (System) Standard 3.5.18.0 L]

=) BWU20ComAs_232_485_ 422 V2, 1.1.3.3 (Weidhuel | =0 tnputsjoutputs [B] Graphical (7] Documentation
+ (2 10 Erumerations ®
#-1 20_Structure_Types
2 22 3. Functon Hode FB_UR26_1ComRs_232_485_422_V2_ModbusMaster (FB)
FB_UR20_1ComRs_232_485_422_V2_ModbusMas
F5_UR20_ IComRs_ 232 485_422_v2 Modbussiay]  FUNCTION_BLOCK FB_UR20_1ComRs_232_485_422_V2_ModbusMaster EXTENDS FB_LevelControlledBehavior

+ 5] F8_UR20_1comRs_232_485_422 V2 Serial -

Contents of selected library libWilr20ComRs_232_485_422_VZ Details about selected|ibrary element FE_UR20_1ComRs_232_485_422_V2_ModbusMaster’

Functional Description

The function block provides an interface to the UR20-1Com-RS-232-485-422-V2 module in its modbus master configuration. The module allows the user to parametrize up to 255 modus master
channels to exchange data Every channel has its owen message configuration with a function code, a data offset, a length and a cycle time. The function black transfers these paramsters to the
UR20-1Com-RS-232-485-422-V2 module in the standby initialize state and before the main action is started.

The channels are configured by the use of a variable array named iq_arstModbusChannels To use t, the user needs to define its size. Every communication channel used. needs an array element ff
for example the user wants to use three channels of the module, the size needs to be configured like [0..2]. The elements contain both, the channel and the madbus regi il data
After the configuration data is set, the user needs to enable the function block with the i_xEnable input During this stage, the block resets all module data and writes the new wnfgulauon Aread
data channel cyclically reads the data specified by variables “uiffsetRead” and “uilengihRead” in iq_arstModbusChannels and stores them in arwRegisterData or anxCoilData in
iq_arstModbusChannels. A write data channel has twe modes of operation: cyclic or on demand

Cyclic: set iq_arstModbusChannels[<channel number=].uiCycleTime to the desired cycle time in milliseconds. The UR20_1COM_232_485_422_V2 module will send the associated data every
iq_arstModbusChannels[<ch. no >] uiCycleTime milliseconds

Figure 3: function block documentation
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5 FB_UR20 1ComRs_232 485 422 V2 ModbusSlave

This function block provides an interface to the UR20-1Com-RS-232-485-422-V2 module in its
Modbus slave configuration. In this mode the module acts as a Modbus slave device.

The module allows the user to parametrize up to 255 Modbus slave channels to exchange data.
FB_UR20_1ComRs_232_485 422 V2 ModbusSlave
i_xEnable q_xStandby
i_xExecute q_xhctive
i_arbProcessinputData g_xBusy
ig_arstModbusChannels q_xError

q_stError
g_arbProcessDatalutputData

Figure 4: FB_Modbus_Slave

The behavior, functionality and the inputs/outputs of the function block are explained in the
documentation of the function block.

Please find the information also directly in the function block preview in the library manager.

V2, 1.1.3.3 (Weidmueller) ilr20ComRs_232 485 422 ¥2 1.

[=lalclelelepl=lRlcl=1

Standard

Contents of selected library libWiUr20ComRs_232_485_422 W2, Details about selected library element FB_UR20_1ComRs_232_485_422_V2_ModbusSlave'
=) IbwiLr20ComRs_232 455 422 V2, 1.1.3.3 (Weidnuelern | +0 Inputs/Outputs Graphical 7] Documentation
#2 10_Enumerations @
#00 20_Structure_Types
&) 10 poneton Hods FB_UR20_1ComRs_232_485_422_V2_ModbusSlave (FB)
FB_UR20_1ComRs_232_485_422_V2_ModbusMaste1
FB UR20_1ComRs 232 485 422 V2 Modbusslave | FUNCTION_BLOCK FB_UR20_1ComRs_232_485_422_V2_ModbusSlave EXTENDS FB_LevelControlledBehavior

*# [E] FB_UR20_1ComRs_232_485_422 V2 Serial -

Functional Description

This function block provides an interface to the UR20-1Com-RS-232-485-422-V2 module in its modbus slave configuration. In this mode the module acts as a Modbus slave device. The module
allows the user to parametrize up to 255 modbus slave channels to exchange data. Each channel has its own data register which can be accessed via modbus commands. The data is stored in
form of registers (168it) that can be accessed sither as coils or registers

The channels are in a variable-size array iq_ hannels: The user configures one array element per communication channel E.g_for usage of three channels of the module
implement an array [0. 2] and connect it te ig_arstModbusChannels. The array element associated to a channel contains bath the and the modbus reg data. The user first sets
up the configuration data, then enables the function block by sefting i_xEnable to true. The function block will then reset all module data and write the new configuration to the module

After the function block has ized the desired ion channels, the function black confirms success by setiing output q_xStandby to true. Next it waits for the execute signal
i_xExecute before it enters the state active and starts its main operation. While the block is active, the channel configuration cannot be changad

During the startup of the main operation the function black initially vrrites the register data in iq_arstModbusChannels[<>] wRegisters to the module. In angoing active state, the function block
cyclicy checks the state of xTriggerTransacion for each member af iq_arsiModBusChannels. The function block exchanges data with the 1COM V2 module when xTrigger Transaction of a channel

is true. The transfer direction dapends on iq_: number>] xTr d: Ifig_: ‘hannels[<channel number>] xTransactionRead s true, the funciion
block will read channel data from the 1COM V2 module and store them in \q_arstModbusChanne\s[<channe\ number>] Regi \flq_ hod t s |
number>].xTransactionRead is false, the function block will write channel data from iq_arsthM, | number>]. Regi into the 1COM V2 module. After the data transfer is

Figure 5: FB Modbus slave documentation
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6 FB_UR20 1ComRs_ 232 485 422 V2 Serial

The function block provides an interface to the UR20-1Com-RS-232-485-422-V2 module in the
custom mode configuration. In the custom mode it is possible to create and adjust a serial
communication between the module and another serial device connected via RS232, RS422 or
RS485.

FB_UR20_1ComRs_232 485 422 V2 Senal
~i_xEnable q_xStandby
~i_xExecute g_xActive
~i_arbProcesslnputData g_xBusy|-
~i_etSendReceivelMode q_xError |-
~i_uiTransactionSize g_stError -
~ig_arbTransmitData g_xDonel-
-ig_arbReceivelata q_arbProcessData0utputData -

q_xRxBufferMotEmpty
g_xRxBufferFull -
g_xTxBufferMotEmpty
q_xTxBufferFull -
g_uiBytesRead

Figure 6: FB for serial communication

The behavior, functionality and the inputs / outputs of the function block are explained in the
documentation of the function block.

This documentation also is directly available in the library repository when you open the function
block.

The video Introduction to u-remote function block libraries for Codesys - YouTube is also a good
source of information. The video explains how to install a library and how to use the function
blocks.

ANO00110v1_2023/09 Weidmiiller 3t 9
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7 Create a Modbus RTU or serial communication

This chapter explains how to create a Modbus RTU or a serial communication.

It is essential to know the parameters and settings of the connected devices. You need to set up
the communication parameters of the UR20-1COM-232-485-422-V2 accordingly. In the example
we use the following parameters:

Example:

Operating mode: RS485
Baud rate: 9600 kbps
Parity: none
Stop bits: 1

Flow control: none
Data bits: 8 bit
Terminating resistor: On

7.1 Modbus RTU or serial communication via System_Bus

1. In the Device Tree, open the System_Bus configurator either by double-clicking the
System_Bus or by right-click on the System_Bus and then choosing the menu item Add
Device. Add the UR20_1COM_232_485 422 V2 module to the System_Bus.

2. Double-click the UR20_1COM_232 485 422 V2, open Module Configuration and adjust

its communication parameters.

project” - CODESYS

Qnine Debug To 1
PRy @

Parameter

Channel 0

General Settings

Data bits

Figure 7: Communication Parameter

3. Map variables to the 10 of the UR20 1COM 232 485 422 V2. Therefore, select
loModulelnterface I/0O Mapping in the module representation. Then map one variable after the

ANO00110v1_2023/09 Weidmiiller 3¢ 10
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other to the channels: click into the variable field and select the variable you want to associate
with this channel. See Figure 8: Variable <-> 1/0 Channel mapping.

Note:

Theoretically, the CODESYS ST syntax allows to associate variables to I1/0O channels

by assigning an absolute address to a variable, e.g.:
i_arusiMBInput AT%IBO

5 _ModbusCommunication_1

Maodule Configuration

& MainTask

PRG_ModbusCommunication_EtherCAT

ARRAY[©..18] OF USINT;
However, this is not robust against changes of the station setup. CODESYS has
declared this syntax deprecated and Weidmidiller advises not to use it.

[ Device

PRG_ModbusCommunication_Slave

[f UR20_1COM_232 _485_422 V2 i}

IoModuleInterface /O Mapping

IoModuleInterface IEC Objects

Information

Status

Figure 8: Variable <-> 1/0O Channel mapping

Find Filter Show all ~ ok Add FB for IO Channel... Go to Instance

Variable Mapping  Channel Address Type Current Value

*+-4p Application.GYL_10.i_arusiMBInput[0] " Input %iB22 BYTE 144

+ - 4 Application.GVL_I0.i_arusiMBInput[1] "9 Input SEES BYTE 0

+- 4 Application.GYL_10.i_arusiMBInput[2] " Input B BYTE 144
*p application.GVL_10.i_arusiMBInput[3] "9 Received data 1 LS USINT 0
% Application, GYL_I10.i_arusiMBInput[4] " Received data 2 LIRS USINT 16
*p application.GVL_10.i_arusiMBInput[s] ] Received data 3 SRR USINT 0
% Application, GYL_10.i_arusiMBInput[s] " Received data 4 LIRS USINT 77
*p Application.GVL_10.i_arusiMBInput{7] “§ Received data 5 SRS USINT 0
*% Application.GYL_10.i_arusiMBInput[s] " Received data 6 4IR30 USINT 38 |:
*§ Application.GVL_10.i_arusiMBInput[s] " Received data 7 SRS USINT 12
*% Application.GYL_10.i_arusiMBInput[10] " Received data 8 S4IRaR USINT 128
*§ Application.GYL_10.i_arusiMBInput[11] " Received data 9 SRR USINT 0
*p Application.GVL_10.i_arusiMBInput[12] "9 Received data 10 SR USINT 0
*p Application.GYL_10.i_arusiMBInput[13] " Received data 11 S4IR3E USINT 0
*p application.GVL_10.i_arusiMBInput[14] "9 Received data 12 LRSS USINT 0
*p Application.GYL_10.i_arusiMBInput[15] ] Received data 13 S4IR37 USINT 0
*p application.GVL_10.i_arusiMBInput[15] "9 Received data 14 SHESE USINT 0
% Application, GYL_10.i_arusiMBInput[17] " Received data 15 S4IEEn USINT 0
*p application.GVL_10.i_arusiMBInput[18] “§ Received data 16 ] USINT 0

B K@ Application.GYL_I0.q_arusiMEOutput[d] " Output SLOERY BYTE 16
@ Application.GVL_10.q_arusiMBOutput[1] “§ reserved e o) USINT 0

B K@ Application.GYL_10.q_arusiMBEOutput[2] " Output 2LOE23 BYTE 1
g Application.GYL_10.q_arusiMBOutput[3] " Transmission data 1 SRR USINT 0
"% Application.GYL_10.q_arusiMBOutput[4] "9 Transmission data 2 SLoEEE USINT 0
@ Application.GYL_10.q_arusiMBOutput[5] " Transmission data 3 SoR2e USINT 0
"% Application.GYL_10.q_arusiMBOutput[s] "9 Transmission data 4 SRR USINT 10
@ Application.GYL_10.q_arusiMBOutput[7] " Transmission data 5 fr= i) USINT 0
" application.GVL_I0.q_arusiMBOutput{s] "9 Transmission data & seopen USINT 20
] Application.GYL_I10.q_arusiMBOutput[9] " Transmission data 7 S4EE30 USINT 0
@ Application.GVL_10.q_arusiMBOutput[10] “§ Transmission data 8 SLOESE USINT 55
] Application.GYL_I10.q_arusiMBOutput[11] " Transmission data 9 e33R USINT 0
@ Application.GVL_10.q_arusiMBOutput[12] “§ Transmission data 10 SLoEEE USINT 99
K@ Application.GYL_I0.q_arusiMBOutput[13] " Transmission data 11 2LOE34 USINT 0
g Application.GYL_10.q_arusiMBOutput[14] " Transmission data 12 ELOEAS USINT 0
"% Application.GYL_10.q_arusiMBOutput[15] "9 Transmission data 13 SLoEE USINT 0
g Application.GYL_10.q_arusiMBOutput[16] " Transmission data 14 ELOEAE USINT 0
"% Application.GYL_10.q_arusiMBOutput[17] "9 Transmission data 15 SLoEES USINT 0
@ Application.GVL_10.q_arusiMBOutput[18] " Transmission data 16 SL0E30 USINT 0

7.2 Modbus RTU or Serial Communication via u-remote coupler

Note:

Read the u-remote manual for information on how to set up the parameter values of
the UR20_1COM_232 485 422 V2 via an u-remote fieldbus coupler. Here is a
download link to the u-remote manual.

ANO00110v1_2023/09
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Note:

This example requires the CODESYS EtherCAT package and the device description
files for the Weidmdiller u-remote EtherCAT fieldbus coupler. Please install the
EtherCAT package via the CODESYS Installer. Download and install the EtherCAT
device description files from Weidmdller's product homepage. => Downloads =>
Software => current ESlI file for you HW version.

In this

example we

use an EtherCAT fieldbus coupler to connect a

UR20_1COM_232_485_422 V2 to our PLC.

1. Inthe Device Tree of your CODESYS project, take the following steps:

a. Add an EtherCAT Master to your project.

b. Inthe EtherCAT master => General => EtherCAT NIC settings, click “Select...” to
the right of the Source address (MAC). Assuming you have connected X2 of your
UC20-WL2000-AC with the EtherCAT coupler, select ethl.

c. Scan the EtherCAT fieldbus for the connected devices. Right-click on
EtherCAT_Master => Scan for devices.. => copy to project

d. Set up the communication parameters in the Startup Parameters of the EtherCAT
coupler:

i. open UR20 FBC EC = Startup Parameters = Add = Parameter
UR20_1COM_232 485 422 V2. See Figure 9: Add Parameter.
ii. Selectthe parameters to adjust and click ok.
iii. Edit the values for the desired communication.
=5 Fxample Modbus Serial 1Com-V2 -

=] Device (UC20-WL2000-AC)

= Eg PLC Logic
=} Application

General III- Add IJ Edit < Delete & MoveUp & Move Down

Line Index:Subindex  Name Value

Process Data

i) Library Manager
PRG_ModbusCommurication (PRG)
= Task Configuration
% EtherCAT_Task (IEC-Tasks)
=38 MainTask (IEC-Tasks)
3 pLC_FRG

Startup Parameters

= rC AT Macher H\ AT Mactar)
=Bl Ur20_FBC_EC (UR20-FBC-EC / 1334910000)
m UR20_1COM_232_485_422 V2 (UR20-1C¢

= | System_Bus (System-Bus)
[ UR20_1COM_232_485_422_v2_1 (UR20-1CO)
‘3 SoftMotion General Axis Pool

EoE Settings

Log

EtherCAT /0 Mapping

Select Item from Object Directory
EtherCAT IEC Objects
S Index:Subindex Name Flags  Type  Default ~
A 16704 Module ident RW UDINT
sGae ot B e
116420 Ch 0: Operation Mode RW USINT
116421 Ch 0: Interface RW USINT
116#22 Ch0: Baud rate RW USINT
1623 Ch 0: Parity RW UsINT
116524 Ch 0: Data bits RW USINT
116425 Ch 0: Stop bit RW USINT
Ch 0: Terminating resistor R5485/422 RW USINT
= B —
116228 Ch 0: Flow Control RW USINT
116429 Ch0: ¥ON RW USINT
i16%28 Ch 0 XOFF R USINT
16728 Ch 0: Channel disgnosis RW UsIT
11622C Ch 0: Error pattern RW USINT
11620 Ch 0: TX Break tine R UINT ©
Name ch 0: Operation Mode
Index: 16% Bit length [B
Sublndex: 165 |20 2] value Cancel
[ Byte array USINT

Figure 9: Add Parameter

Please find an overview of module parameters in the u-remote manual. Figure 10: Module

Parameter shows a part of these for the UR20_1COM-_232_485 422 V2 module.

ANO00110v1_2023/09
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Description Options Default

General settings

Operating mode disabled [0} / custom {1) / Modbus RTU Master (2} / Modbus ASCIl Master (3) / Modbus  disabled
RTU Slave {4) / Modbus ASCII Slave (5) / DMX Master (6) / DMX Slave (7)
Interface RS232(0)/ RS485 (1] / RS422 (2) RS232
Baud rate 3001(0)/600(1)/1200(2)/1800(3) /2400 (4) /4800 (5)/ 9600 (6) / 14400(7) 9600
/19200 (8) / 28800 (9) / 38400 (10) / 57600 (11) / 115200 {12) / 230400 (13)

Parity None (0) / Odd (1) / Even (2) / Space {3} / Mark (4) / Any (5) None

Data bits 8 Bits (0} / 7 Bits (1) 8 Bits

Stop bit 1Bit{0)/ 1.5Bits (1) / 2 Bits (2) 1Bit

Terminating resistor RS485/422 disabled (0} / enabled (1) disabled

Receiving line praset disabled (0} / Idle termination (1} / Line break termination (2) disabled
Flow control

Flow control disabled (0) / CTS/RTS (1) / XON/XOFF (2) disabled

XON 0..255 17 (0x11)

XOFF 0. 255 19 {0x13)
Error handling

Channel diagnosis disabled [0} / enabled (1) enabled

Error pattem 0 255" 255
TX settings

Break time 0. 65535 Bits 12

Idle time 0. 65535 Bits 40

Send break before start telegram 0fF(0) / On (1) 0ff

Figure 10: Module Parameter

The process data is mapped exactly in the same way as when using the module via the System

Bus.

7.3 Import and use of function block

1. Add the library “libWiUr20ComRs_232 485 422 V2’ to your PLC project.

2.

3.

Create a new program and use the function block needed in your application: for Modbus
RTU Master communication “FB_UR20_1ComRs_232 485 422 V2 _ModbusMaster”, for
Modbus slave communication “FB_UR20 1ComRs_ 232 485 422 V2 ModbusSlave”
and for serial communication “FB_UR20_1ComRs_232_485 422 V2_Serial”.

Create a program sequence to execute the function block.

In addition to this application note, Weidmiller provides a CODESYS example project that
demonstrates usage of the relevant function blocks in libWiUr20ComRs_232 485 422 V2. The
next chapter introduces this example project.
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7.4 Example Project

The example project offers six programs for the following use cases, see Figure 11: Example
Project. In the example shown, the program for Modbus RTU Master via System_Bus is activated.
e Modbus RTU Master via EtherCAT in PRG_ModbusMasterCommunication_Ethercat
e Modbus RTU Slave via EtherCAT in PRG_ModbusSlaveCommunication_Ethercat

e Serial communication via EtherCAT in PRG_SerialCommunication_Ethercat

e Modbus RTU via System_Bus in PRG_ModbusMasterCommunication_Sysbus
e Modbus RTU via System_Bus in PRG_ModbusSlaveCommunication_Sysbus
e Serial communication via System_Bus in PRG_SerialCommunication_Sysbus

» Example_Modbus_Serial_1Com-V2.project” - CODESYS
File Edit View Project Build Online Debug Tools Window Help

B =] & A R N I B [ i+ 9" | #¥ | Application [Device: PLC Logic] ~ &8 . 1
Devices > 0 X PRG_ModbusMasterCommunication_Sysbus X
=3 Example_Modbus Serial_1Com-VZ2 - 1 PROGRAM FRG ModbusMasterCommunication Sysbus
= [ Device (UC20-WL2000-AC) Bz VAR
= . 2 £fbModbusRIU : FB_UR20_1ComRs_232 485422 V2 _ModbusMaster;
El] PLC Logic — = =TT
<% Application ¥Enable : BOOL:
S PR xExscute : BOOL;
¢ ET_METransferStates (ENUM) : xStandby jp—
¢ ET_serialComstates (ENUM) 7 Khctive . BOOL:

@ cv_o

m Library Manager
PRG_ModbusMasterCommunication_Ethercat (PRG)
PRG_ModbusMasterCommunication_Sysbus (PRG)
PRG_ModbusSlaveCommunication_Ethercat (PRE) 5
PRG_ModbusSlaveCommunication_Sysbus (PRG) = £ IF
PRG_SerialCommunication_FtherCAT (PRG) 7 (*c
PRG_SerialCommunication_Sysbus (PRG) 3 (*C.

"
A
=]
B
ot
=

-etFunctionCode

= @ Task Configuration 5 stParameterRTUChannel [0 ET_UR20_1ComRs_232_48%
@ EtherCAT Task (IEC-Tasks) stParameterRTUChannel [0] .uiSlavehddress 'v"-'i\R_G_LOB-'i\L ET_UR20_1Car
1 stParameterRTUChannel [0] .uiCycleTime contains all function codes-

= @ MainTask (IEC-Tasks)
@ PRG_ModbusMaster Communication_Sysbus
=[] EtherCAT_Master (EtherCAT Master)
=Bl UrR20_FBEC_EC (UR20-FBC-EC / 1334910000)
() UR20_1COM_232_485_422_v2 (UR20-1C0OM-232-455-422-Y2 | 28
= Eﬂ System_Bus (System-Bus)
() UR20_1COM_232_485_422_v2_1 (UR20-1COM-232-435-422-y2)
2 SoftMotion General Axis Pool

stParameterRIUChannel [0] .uilengthWrite
stParameterRIUChannel [0] .ui0ffsetRead
stParameterRIUChannel [0

1
1
1

2 stParameterRIUChannel [0] .uilengthRead
1
1
].ui0ffsetWrite

ET_UR20_1ComRs_232_48%
stParameterRIUChannel[1].uiSlaveRddress
stParameterRIUChannel[1] .uiCycleTime

if 0 then writes
(* 1f 0 then write

Figure 11: Example Project

To activate the desired program for your use case, add it to the MainTask: In the device tree =
open Task Configuration => MainTask = Add Call = Select your program = ok. Similarly, you
find “Remove Call” to exclude a program from execution. See Figure 12: Add or Remove Call.

Note:

Multiple programs must not access the same module simultaneously because they
overwrite each other’'s module 1/0 data. Therefore, in the example project, you can
use one program only for the system bus and one program only for EtherCAT at the
same time.

ANO00110v1_2023/09 Weidmiiller 3¢ 14
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® Example_Modbus_Serial_1Com-V2.project™ - CODESYS
Eile  Edit View Project Build Online Debug Tools Window Help

B=zd & #h 05 dh NG i~ [1° | B | Application [Device: PLC Logic] ~ &%
Devices > 0 X PRG_ModbusMaster Communication_Sysbus @ MainTa
=4 Example Modbus Serial 1Com-V2 w || Configuration
=[] Device (UC20-WL2000-AC)
=& PLC Logic Priority (0.31 ) |1
=} Application
¥ ET_MBTransferStates (ENUM) Type
¢ ET_SerialComStates (ENUM) B cyelic v|  interval (e.g. tr200ms) |4
@ oo
m Library Manager Watchdog
PRG_ModbusMasterCommunication_Ethercat (PRG) []Enable
PRG_ModbusMasterCommunication_Sysbus (PRG)
PRG_ModbusSlaveCommunication_Ethercat (PRG) Time (&.g. t#200ms)

PRG_ModbusSlaveCommunication_Sysbus (PRG)
PRG_SerialCommunication_EtherCAT (PRG)
PRG_SerialCommunication_Sysbus (PRG)
= @ Task Configuration
R > T o e e TP ek Add Call B Rernowve Call [ Change Call Move Up M
= %3 MainTask ([EC-Tasks)
S e tion_Sysbus
=[] EtherCAT_Master (EtherCAT Master)
=-Bll ur20_FBC_EC (UR20-FBCEC [ 1334910000
ﬁ UR20_1COM_232_435_422_V2 (UR20-1COM-232-435-422-y2 / 28
= Eﬂ System_Bus (System-Bus)
[ Ur20_1cOM_232_485_422_v2_1 {UR20-1COM-232-485-422-y2)
% SoftMotion General Axis Pool

Sensitivity 1

lgviv) Co

@ | PRG_ModbusMasterCommunication_Sysbus

Figure 12: Add or Remove Call

Modbus RTU Master examples:

These examples demonstrate how to run a Modbus RTU master in a UC20_WL2000_AC u-Os
CODESYS application.

The demo programs are identical, with just one difference: The variables mapping the
foModBusRTU process image to the UR20_1COM_RS232 485 422 V2 module depend on
which field bus the example uses. Just drag the desired demo program into the MainTask and
remove the other from the MainTask. See Figure 12: Add or Remove Call.

Configure the operation mode and communication settings in the parametrization of the
UR20_1COM 232 485 422 V2 module. Download the PLC program and login.

The Modbus RTU Master examples require a Modbus RTU slave as communication counterpart.
WI suggests that you use an USB<->485- or USB<->RS232 adapter and a Modbus simulator on
your PC, e.g. ModRSSim2 for Windows.

Open the ModRSSim2 simulator and write some values to the registers. Start the PLC application.
The Modbus RTU Master demo program has two channels configured for the communication to
the slave device.

The first channel 0 reads some holding register (FC 3) from a slave device every 1000ms. It stores
them in the array arOutputDataRegister.

ANO00110v1_2023/09 Weidmiiller 3¢ 15
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Channel 1 writes holding registers (FC16). To write data, the trigger variable
xTriggerTransaction of the channel has to be set to true. The write data must bet set inside
the array q_arOutDataWord.

Change values in ModRSSim2 and CODESYS and observe the changes both in
arOutputDataRegister in the CODESYS demo program and in the slave simulator.

B 1MODBUS RTU RS-232 PLC - Simulator (port: COMS 9500,,N,1,R-on) - o X
Connected (1) (received/sent) (141/141) Serv. read data. Fx @ Tx @ glal=le+|w 8- F
Address: © H® D JO |Halding Regs (400000) ~| @ Fmt [decimal ++ ~| Prot [MODBUS RS-232 - - Eé%”e
Address +[ +1 +2 +3 +4 +h +h +7 +f +4 ~
400001-400010 O 0 0 0 0 0 0 0 0 0
400011-400020 787 BEG 0 0 569 0 0 0 0 0
400021-400030 0 0 0 0 0 0 0 0 0 0
400031-400040 O 0 0 0 0 0 0 0 0 0
400041-400050 O 0 0 0 0 0 0 0 0 0
400051-400060 O 0 0 0 0 0 0 0 0 0
400061-400070 O 0 0 0 0 0 0 0 0 0
400071-400080 O 0 0 0 0 0 0 0 0 0
400081-400080 0 0 0 0 0 0 0 0 0 0
400081-400100 0 0 0 0 0 0 0 0 0 0
400101400110 111 235 886 0 0 0 0 0 0 0
400111-400120 0 15686 0 0 0 0 0 0 0 999
400121-400130 O 0 0 0 0 0 0 0 0 0
400131-400140 0 0 0 0 0 0 0 0 0 0
400141-400150 0 0 0 0 0 0 0 0 0 0
400151-400160 0 0 0 0 0 0 0 0 0 0
400161-400170 O 0 0 0 0 0 0 0 0 0
400171400160 O 0 0 0 0 0 0 0 0 0
400181-400180 0 0 0 0 0 0 0 0 0 0
400191-400200 0 0 0 0 0 0 0 0 0 0
400201-400210 O 0 0 0 0 0 0 0 0 0 "
HE T
V]l verszzr?

Figure 13: Modbus Simulator
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# Example_Modbus_Serial 1Com-Y2.project” - CODESYS
Fle Edit View Project Build Online Debug Jools Window Help

HEdE & LR CRE B B i~ (7" |4 | Application [Device: PLC Logic] ~ % O [ 4
Devices >~ o x PRG_ModbusMasterCommunication_Sysbus x | gf: MainTask [ Device
=2 Exampile_Modbus_Seria]_iCom-v2 hd Device.Application.PRG_ModbusMasterCommunical Sysbus
= gﬂﬂewc& [connected] (UC20-WL2000-AC) Expression Tpe Value
= &l PLC Logic
- O R ] = & arutputDataRegister ARRAY [0..124] OF ..
) g £T_VETransferstates (ENUM) # arOutputDataRegister[i] WORD 1
4 £ SerisiComstates (ENUM) @ aroutputDataRegister(1] WORD 235
@ G 10 @ arOutputDataRegister(2] WORD a5
i lera’w Manager # arOutputDataRegister(3] WORD 0
N arOutputDataRegister(4] WORD 0
PRG_ModbushasterCommunication_Ethercat (FRG) : . tD Dotar, < N ;
arQutputDataRegister| WORD o
PRG_ModbusMasterCommunication_Sysbus (PRG) o <
PRG_ModbusSiaveCommunicatior RG) # aroutputhataRegister(s] WORD 0
[ : # arOutputDataRegister[7] WORD A
wc.f . % arOutputDataRegister{8] WORD 0
EE # arOutputDataRegister(s] WORD 0
=@ Tasl:Cunﬁguraﬁun @ arOutputDataRegister[10] WORD A
& FiherCAT Tosk (EC-Taske) # arOutputDataRegister[11] WORD 1568
- arOutputDataRegister{12] W
= 3¢ MainTask (IEC-Tasks) ? P gister(12] WORD 0
) PRG_ModbusMasterCommunication_Sysbus # ar0utputDataRegister[13] Woro 9
= 43 @ Ethercar Masw’ﬁmrcﬂmsm N # arOutputDataRegister{14] WORD 0
= AL URZDiFBC EC {UR20-FBC-EC / 1334910000) % arQutputDataRegister[15] WORD 0
- arOutputDataRegister[16 WORD 0
A [ UR20_1COM_232_485_422_V2 (UR20-1COM-232-485-422-V2 | 3 * o gisterl16]
= L" System_Bus (System-8us) @ arOutputDataRegister[17] WORD 0
- arOutputDataRegister[ 18’ W
% [{) UR20_1COM_232_485_422 V2_1 (UR20-1COM-232-485-422v2) ® o gister16] WORD °
"2 SoftMotion General Axis Pool % arOutputDataRegister(19] WORD E ]
<
=~
(4 ModBus tra 0]
ET_MBTransferStates.ModbusTransfe:
IF( xhctive[ENEN )THEN (¢ M5 »
DataRegister := )
(% Write r Data C 11 1)
IF( stParameerRTUChannel[l].xTriggerTransactiond ) THEN
TUChannel[1].arwRegi te:= g_arOutDataWord
END_IF

Figure 14: Read Modbus RTU values via System_Bus

@ Example_Meodbus_Serial_1Com-V2.project” - CODESYS
File Edit View Project Build Online Debug Tools Window

S == LR L I e | [# | Application [Device: PLC Logic] ~ °% €% , m ®
Devices - 0 X PRG_ModbusMasterCommunication_Sysbus gg MainTask ﬁi Device gIl ur20_FBC_EC PRG_ModbusMasterCommunication_Etherca
=) Example_Moabus_Serial_ICom-V2 B4| Device Application.PRG_ModbusMasterCommunication_Ethercat
= D cted] (UC20-WL2000-A
=B PLCLogic
~ ) Application [ran] ¥ @ q_arOutDataColl ARRAY [1.,250] OF ..
‘ ¢ ET_MBTransferstates (ENUM) * % g_erOutbstaBool ARRAY [1..2000] O...
- xStart BO0L
2 ET_SerialComStates (ENUM) #
@i # mbDaInit 5001
) ibrry Manager @ etMainstate ET_MBTRANSFERST... ModbusTransfer
= % ardutputDataRegister ..
PRG_ModbusMasterCommunication_Ethercat (PRG) ® . i’jt p th ) ARRAY [0.,124] OF
arOutputDataRegister] W
PRG_ModbusMasterCommunication_Sysbus (PRG) ° < WORD 111
[ — o o) # arOutputDataRegister[1] WORD o
PRG ModbusSlaveCommurication_Sysbus (FRG) # arOutputDataRegister(Z] WORD ss8
PRG SerialCommurication EherCAT BRS) # arOutputataRegister(3] WORD 0
PRG:EH'\CDmnmmr I\(-Hif sbus (PRG) ’ # arOutputDataRegister(4] WORD 0
S @ Task Configuration . # arOutputDataRegister[s] WORD B
arOutputDataRegister[§ W
5 EtherCAT Task (IEC-Tasks) * i3 gister(6] WORD 0
N
=348 MainTask (IEC-Tasks) : a’g“tp“tgafgm'st‘“% WORD o
arOutputDataRegister] WORD o
8 PRG_ModbusMasterCommunication_Ethercat 7 <
=5 (] EtherCAT Master (EtherCAT Master) # arOutputDataregister(s] WORD 0
=l UraD_FeC_EC (UR2D-FBC-EC / 1334310000) # arOutputDataRegister(10] WORD 0
@ LR20_1COM_232_485_422_v2 (UR20-1COM-232-485-422v2 / # ardutputDatsRegisterl11] WORD 1568
= AR system_Bus (S’ysmm_;us)’ - & arOutputDataRegister[12] WORD 0
- arOutputDataRegister[13 W
A Ur20_100M_232_485_422_v2_1 (UR20-1COM-232-485-422-V2) k4 - gister[13] WORD 0
'3 softMotion General Axis Pocl <
= .
&1 (* ModBus tzansfer )

ET_MBTransferStates.ModbusTransfer@| E :
IF( xActivefEN )THEN (* ME r
€ arOucputDataRegister := stParameterRIUChannsl[0].arwRegisterDataRead:

(" x
= 7z IF( stParameterRITChanne
3 stParameterRIUChannel[l].arwRegisterDatarite:= q arCutDataWord:
74 EXD_IF

Figure 15: Read values via EtherCAT

Serial communication:

The programs PRG_SerialCommunication_EtherCAT and PRG_SerialCommunication_Sysbus
demonstrate serial communication. They, too, are nearly identical copies of each other. Just the
mapping of the I/O data of fbSerial is different, either EtherCAT or the System_Bus is selected.
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The PRG_SerialCommunication_<Fieldbus> implements a simple state machine with the state
variable etMain : ET_SerialComStates. This state machine initializes the fbSerial and puts
it into its state Standby. Then it waits for incoming serial messages or for the user to trigger a
“send serial data” sequence. After it has finished receiving or sending serial data, it enters the
state ET_SerialComStates.FINISHED.

1.

2.
3.
4

Select the PRG_SerialCommunication_<Fieldbus> of your choice.

Remove any other PRGs from the MainTask.

Download and login to the PLC.

Weidmdller recommends connecting the UR20_1COM_232 485 422 V2 to a USB to
serial converter and run e.g. hterm on a Windows PC or CuteCom on a Linux PC to view
and input the incoming and outgoing serial data.

Start the application.

Set xStart to true.

The program now waits in its state ET_SerialComStates.FB_IN_STANDBY until data is
available.

Send some serial data, e.g. “Hello!” via the terminal program of your choice.

The serial communication FB signals available received data and the program enters the
state ET_SerialComStates.FB_ACTIVATED. It transfers the received data to the variables
arReceiveDataSave and sTextOutput. Then it jumps back to
ET_SerialComStates.FB_IN_STANDBY and waits for a new telegram.
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8. Observe the received data in arReceiveDataSave and sTextOutput.

o HTerm 0.8.6 — O X
Eile Options View Help
Disconnect Port | COMS | |k Baud | 9600 w~| Data|8 ~| Stop|1 ~ | Parity Mone |:|
Rx Reset| = T Reset Count |0 = I:l Reset Mewline at |}«
i a i : i in (E : =|: Mewline every = |
i |Clearreceived | ¢ [/ Ascii [JHex []Dec []Bin i Saveoutput v i [Clearat |0 3 |: characters =15 B
EEEIENER DTS %] Received Data
1 5 10 15 20 25 30 35 40 45 50 55
‘Weidmueller
Selection (-]
Input control b4
Clear transmitted [ Asci [JHex [Dec []Bin Send on enter | None ~ Send file
Tpe |asc ~| 1 ASend
Transmitted data x
L z 10 15 20 25 30 a5 40 45 S0 55
Hello
History -/3/10  Connected to COM3 (b:9600 d:8 s:1 p:MNone)

Figure 16: Send and receive serial data via hterm
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® Example_Modbus_Serial_1Com-Y2 project® - CODESYS
Fle Edit View Project Build Online Debug Tools Window Help

B2 == R R ] e (3§ | Application [Device: PLC Logic] + 05 OF Y o M| =
devices - BoXx & MainTask [ Device Bll ur20_FBC_EC PRG_ModbusMaster Communication_Ethercat [{l UR20_1COM_232 485 422 V2 1 o System_|
=) Exvample_Modbus_Serial_ 1Com-12 bd|  Device.Application.PRG_SerialCommunication_EtherCAT

2] Device [connected] (UC20-WL2000-AC)

Expression Type Value
=-E1 pLc Logic
=% Application [run] & etReadwiite ET_UR20_ICOMRS_... RecelveTelegrams
- ¥ @ arReceiveData ARRAY [0..100] OF ...
4 ET_MBTransferstates {ENUM) : TTE [0..100]
+ ARRAY [0..100] OF ..
@3 ET_SerialComStates (ENUM) sriecelvebatasave [o..100]
@ oo * @ arfransmitData ARRAY [0..100] OF ...
Iiﬂ o & diTransactionsize umT 11
iorary Manager
@ xNewMessage BOCL
# diReceivedsytes DINT 0
<
PRG,sEr.alcUmmum:anunjmercﬂ (FRE) SRS

=58 Task Confguration = =
2 EtherCAT_Task (IEC-Tasks) -
@ MainTask (IEC-Tasks)
&) PRG_SerialCommunication_EtherCAT
[T EthercaT_master (EtherCAT Master)

Bl Ur20_FaC_EC (UR20-FBC-EC [ 1334310000) g s
[ UR20_1COM_232_485_422 V2 (UR20-1COM-232-485-422-V2 | 32 a:re.u
= AL system_Bus (system-sus) = 33 END_IF

A UR20_1COM_232_485_422_V2_1 (UR20-1COM-232-485-422-V2)

ET_SerialComStates.FB ACTIVATED@

'3 SoftMotion General Axis Pool

Memutils.MemSet (pbyBuffer:= ADR (sTextOutpuw ; byame =0, dwSize:=SI2EOF (sTexcurpur] WHele ) :
MEMUtils.MemCpy (ADR(SIEM: 'ucpm:m) ADR(arRE:ElvEDaca) ANY_TO m]INT(:l)RE‘::ElvE:lB&ces_J)
C

TOSIT | nerror ity )'mau

etMain[FE_IN STAN b | := ET, Serlal"cmstates FAULT@®C___ 4 |
END_IF

Figure 17: Receive Data

Modbus RTU Slave examples:

These examples demonstrate how to run a Modbus RTU slave in a UC20_WL2000_AC u-Os
CODESYS application.

The demo programs for Sysbus and EtherCAT are identical with just one difference: the variables
mapping the fbModBusRTUSlave process image to the UR20_1COM_RS232 485 422 V2
module depend on which fieldbus the example uses. Just drag the desired demo program into
the MainTask and remove the other from the MainTask, see Figure 12: Add or Remove Call.
Configure the operation mode and communication settings in the parameterization of the
UR20_1COM_232 485 422 V2 module. Download the PLC program and login.

The Modbus RTU slave examples require a Modbus RTU Master as communication counterpart.
For testing, Weidmdller suggests that you use an USB-to-485- or USB-t0-RS232 adapter and a
Modbus Master simulator on your PC, e.g. QModMaster for Windows.

Start the PLC application. The Modbus RTU slave demo program has two channels configured
for the communication to the master device.

The first channel 0 offers 100 holding register (FC 3) with start address 0. It is possible to read
and to write data from/to the modbus slave register.

Channel 1 offers input registers (FC4). It is only possible to read data from the register.

To write data from PLC to the Modbus Register on the module, the trigger variable
xTriggerTransaction of the channel must be set to true. The write data must be set inside the
array arDatal or arData2. To read the current Modbus register values from the module to the
PLC, the variable xTransactionRead must be set to true and the \variable
xTriggerTransaction must be triggered.
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& OModMaster - X
File Optiens Commands View Help
g FEOD C S DAHTEQ 0@
| Modbus Mode RTU ~ Slave Addr Scan Rate (ms) ‘
Function Code |Read Holding Registers (0x03) ~ | Start Address Dec ~ ‘
Mumber of Registers Data Format |Dec ¥ | Signed [] ‘
1 12 55 88 45 0 0 0 0 0
o 0 0 0 0 o 0 0 0 0
o 0 0 0 0 o 0 99 0 0
) 0 0 0 0 ) 0 0 0 0
) 0 0 0 0 66 0 0 0 0
o 0 0 0 0 o 0 0 0 0
o 0 0 88 0 o 0 0 0 0
o 0 0 0 0 o 0 0 0 0
o 0 0 0 0 o 0 0 0 0
o 0 0 0 0 o 0 0 0 0
@ RTU: COM5 | 9600,8,1,None Base Addr: 0 Packets : 2 Errors : 0
Figure 18: QModMaster Read data
# Example_Modbus Serial1Com-V2.project* - CODESVS
File Edit View Project Build Online Debug Tools Window Help
BFEHS » o~ L BB X ALMAEA 9N B {#% | Application [Device: PLC Logic] - =% €% ) w 90 [[= 5= 2= °= &

[ System_Bus

Tpe

STRING
DATE_AND_TIME

Value Prepared value

| ARRAY [0..124] OF ..

Devices o B &
= ') Exampte_Modbus_Serial_Com-V2 =
=¥ [} Device [connected] (UC20-WL2000-AC) p—
e Lugm‘( @ strErrors
ep fren) @ diErrormime
% ET_MBTransferStates (ENUM)
2% ET_SerialComStates ENUM) = @ [aatt
GVLID % aDatal[l]
() Library Manager # arbatalf1]
PRG_ModbusMaster Communication_Ethercat (PRG)  aDatail2]
PRG_ModbusMasterCommurication_Sysbus (PRG) # arDatal[3]
PRG_ModbusSlaveCommunicatien_Ethercat (PRG) @ aDataifd]
PRG_ModbusSiaveCommunication_Sysbus (PRG) # arDatalls]
PRG_SerialCommunication_EtherCAT (PRG) % arbatails]
PRG_SerialCommunication_Sysbus (PRG) # arDatal[7]
= (8 Task configuration # arDatalfs]
& EtherCAT Task (IEC Tasks) # arDatal[s]
=23 MainTask (IEC-Tasks) # arDatal[10]
) PRG_ModbusSlaveCommunication_Ethercat % arDataifii]
=3 i EtherCAT_Master (EtherCAT Master) # arDatal[12]
=l wan_FeC_EC (UR20FEC-EC [ 1339910000 < @ aDatal[13]
[ ur20_1com_232_485_422_2 (LR20-1CO! /2 -
= AL system_Bus (System-Bus) = )
A [ UR20_1COM_232_485_422_V2_1 (UR20-1COM-232-485-4222) = fj o
2 softMotion General Axis Pocl :
53
54
g s
I
e
=

Figure 19: Modbus slave data register data

ANO00110v1_2023/09

IE( xkctive EGNEN ) THEN

(*Main LOOP, runs perma

dsta
(* Frit: ster D
IF( arModbusChannel
arModbusChannel
END_IF

(% to w

(* MB request ok *)

¥TriggerTransactionEMER ) THEN
wReglsters:= arDatal;

IF( arModbusChannel [0] .xTransactionReadd ) THEN
arDatal :- arModbusChannel[0].wRegisters;
END_TF
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Setup of Modbus RTU- and serial communication in CODESYS | UR20-1COM-232-485-422-V2

&* OModMaster

File Options Commands View Help

f »

D% ¢ 5B K H §E

‘ Modbus Mode RTU *  Slave Addr

Scan Rate (ms)

‘ Function Code | Write Multiple Registers (0x10) * | Start Address Dec ~ ‘

Mumber of Registers DataFormat Dec v | Signed []

99 T 66 1 8 0 0 0 0

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 99 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 7560 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 9999 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

@ RTU: COMS | 9600,8,1,None Baze Addr: 0 Packets : 3 Errors : 0

Figure 20: QModMaster Write Data

® Example_Modbus_Serial 1Com-V2.project - CODESYS
File Edit View Project Build Online Debug Tools Window

Help
Be & o~ % R2R R R B B B | =+ [ | B9 | Application [Device: PLCLogic] ~ ©F & |, @ S [[Z 9= == J | o

Devices > 3 x
=) Example Modbus_Serial_1Com-¥2 -
= () Device [connected] (UC20-WL2000-AC)
=-E pPLC Logic

= £} Application [run]
4 ET_MBTransferStates (ENUM)
4 ET_serizlComStates {ENUM)
@ cv 10
(] Library Manager
PRG_ModbusMasterCommunication_Ethercat (PRG)
PRG_ModbusMasterCommunication_Sysbus (PRG)
PRG_ModbusSlaveCommurication_Ethercat (PRG)
PRG_ModbusSlaveCommunication_Sysbus (PRG)
PRG_SerizlCommurication_EtherCAT (PRG)
PRG_SerialCommunication_Sysbus (PRG)
= {E3 Task Configuration
5B EtherCAT_Task (IEC-Tasks)
=238 MainTask (IEC-Tasks)
@] PRG_ModbusSlaveCommunication_Ethercat
=-%3 (i EtherCAT Master (EtherCAT Master)
=28l UR20_FBC_EC (UR2D-FBC-EC [ 1334310000)
[ UR20_1cOM_232_485_422_V2 (UR20-1COM-232-485-422V2 / 2
= Al system_Bus (system-Bus)
A Urz0_100M_232_485_422_V2_1 (UR20-1COM-232-485-422-V2)
"3 SoftMaton General Axis Pool

= system_gus PRG_SerialCommunication_EtherCAT PRG_SerialCommunicati

%z ETse

Device Application.PRG_ModbusSlaveCommunication_Ethercat

Figure 21: Read data from module
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Expression Type Value
@ strErmarsource STRING .
@ strErrorReason STRING
@ strErort STRING f
@ strEmor2 STRING
@ strEror3 STRING
# dtErrorTime DATE_AND_TIME DT#1970-1-1-0:0:0
= % aDstal ARRAY [0..124] OF ...
# arDatallo] WORD 29
# arDatail] WORD 7
# arDatai[2] WORD 6
# arDatall3] WORD 11
# arDatall4] WORD E]
% arDatalfs] WORD 0
& arDatal[6] WORD 0
# arDatal[7] WORD 0
@ arDatai[s] WORD 0
# arDatalls] WORD 15698
% aDatai[10] WORD 0
% arDatal(11] WORD 0
# arDatai[12] WORD 0
# arDatai[13] WORD 0
# arDatai[14] WORD 0
<
55| (* Write Reg Dats Channel 0 *) =
B se IF( arModbusChannel([0].xTriggerTransactionl ) THEN
8 57 IF( NOT Channel[0] .xTransactionReadBENEN ) THEN
s8 arModbusChannel [0] .wRegisters:= arDatal;
59 END_IF
= END IF
€14
g e IF( arModbusChannel[0] .xTransactionRead SENEN AND NOT arModbusChannel[0].xTriggerTransaction] ) THEN
€3 arDatal := arModbusChannel[0].wRegisters;
€4 END_IF

Weidmiiller 3t 22



	1 Warning and Disclaimer
	2 Introduction
	3 Install Modbus RTU and serial library package
	4 FB_UR20_1ComRs_232_485_422_V2_ModbusMaster
	5 FB_UR20_1ComRs_232_485_422_V2_ModbusSlave
	6 FB_UR20_1ComRs_232_485_422_V2_Serial
	7 Create a Modbus RTU or serial communication
	7.1 Modbus RTU or serial communication via System_Bus
	7.2 Modbus RTU or Serial Communication via u-remote coupler
	7.3 Import and use of function block
	7.4 Example Project

