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UC20-SL2000-OLAC-EC
Application Note | Modbus TCP Client/Master

Abstract:

The Application Note describes how to set up a Modbus TCP communication on a
UC20-SL2000-OLAC-EC controller. The document contains instructions how to integrate
the Weidmduller Modbus TCP Client/Master library “libWIModbusTCPClient.library” into
u-create studio software and how to use the Modbus TCP Client Function Block
“FB_ModbusTCPClient” containing in the library to create a Modbus TCP communication.
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Hardware reference

No. Component name Article No. Hardware | Firmware
version
1 UC20-SL2000-OLAC-EC 2638920000 -
Software reference
No. Software name Article No. Software version
1 u-create studio 2660130000 1.20.2 (or higher)
2 ModRSSim2 - -
3 libWiPackageStudio - 1.0.0 (or higher)
File reference
No. Name Description Version
AN0052v4-UC20-SL2000 The file contains a Modbus
1 . ) TCP example project related -
ModbusTCPClient.zip .
to this document
Contact

Weidmdiller Interface GmbH & Co. KG
Klingenbergstrale 26

32758 Detmold, Germany
www.weidmueller.com

ANO0052v4_2022/02

For any further support please contact your
local sales representative:
https://www.weidmueller.com/countries
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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 Weidmdller, you accept that Weidmdller 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 Requirements

To work through this document, it is necessary to install the u-create studio software on an
engineering PC and connect the patch cable between the controller and the PC.

Furthermore, a Modbus TCP server simulator is used in the application example, which must also
be executed on the engineering PC.

To understand the content of this document, basic knowledge about handling
projects in u-create studio is required.
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3 Install libWiPackageStudio

1. Open u-create studio and start the Package Manager.

2. |Install the package'

Tools | Window Help

:Q Package Manager...

td Package Designer...
n Library Repository...

_j Device Repository...

Scripting
Simulation
Flash

Prepare Service Medium
(@ Manage Targets

Customize...

Options...

2

3. Check the Library Repository if all necessary libraries have been installed.

¢ libWIBehaviorModels
e |libWIModbusTCPClient
e |libWIUtils

m Library Repository

Location System

Installed libraries:

Company (Al companies)

w Edit Locations...

{C:\ProgramData\Weidmiiller Groupu-create studio LX\3.26. 1 - u-reate studio 1.20,2\Managed Librariesy)

Communication
[ ibwiModbusToRGient
== Intern

4 [_. libwiBehavioModels

Weidmuels

Weidmudia

+ [ fiowivs_1Weigmude

+. 2% ura2o

o

Find, ..

Details.,,

Trirct CerBRcat
Trust Certificata

Group by category

Library Profiles...

Depepdendes...

Close

1 Download link: libWiStudioPackage

ANO0052v4_2022/02
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4 FB_ModbusTCPClient

The function block implements a Modbus TCP client that provides communication with a Modbus
TCP server.

fbModbusTcp

FB ModbusTCPClient
H| i_xEnahJ_e_ q_x5tandby -
-|1i_xExecute q_XActiwve [
-11i_usiSlaveldr g_xBusy
—11i_enFcCode q_xXError -
—1i_uniStarthdr g_stError -
-1 _uiQuantData q_xDone -
-|i_stParamInputs
Jiqg_arbCoilData
3 ig_arwRegisterData

4.1 i _xEnable (BOOL)

Release of the function block when changing to a positive level. After a first check the module is
ready for use.

4.2 i_xExecute (BOOL)

Starts the processing of the block when changing to a positive level. If the process values are
valid, the block changes to the active state and starts processing.

4.3 i_stParaminputs (STRUCT)

e sServerIpAdr: IP address or hostname of the server to which the client wants to establish a
connection.

e udiPortNr: TCP port for communication. Default 502.

o tTimeoutMbReguest: Timeout after a request was sent from the Client/Master but no
response was received.

4.4 Inputs

e i _enFcCode: Modbus function to be executed by the slave. Functions 1,2,3,4,5,6,15,16 are
supported by the Client/Master.

e i uiStartAdr: Modbus data register to be used at the Server/Slave device. This number is
transferred to the slave unchanged.

e i uiQuantData: Number of data words to be read or written in word-oriented Modbus
functions (e.g. Function Code 3). At bit-oriented Modbus functions the parameter specify the
number of bits (inputs or coils). Each coil is read into a separate BYTE (e.g. Function Code

1).
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e i _usiSlaveAdr: Modbus (RTU) station address (1...247). The Unit-ID is written with this
value. Parameter is required for a Modbus RTU via Modbus TCP connection.

e 1ig_arbCoilData: Memory array for bit-oriented Modbus functions (inputs or coils), during
read operations the read data is stored in the array. In case of send actions, the data is
transferred from the array to the slave device.

e 1ig_arwRegisterData: Memory array for word-oriented Modbus functions, during read
operations the read data is stored in the array. In the case of send actions, the data is
transferred from the array to the slave device.

4.5 q_xStandby (BOOL)

Indicates that the function block has been enabled and the parameter check was successful.
Function Block in standby state.

4.6 q_xActive (BOOL)

Indicates that the function block is in state active. The output becomes true if the process values
are valid and the input i_xExecute is active.

4.7 q_xBusy (BOOL)

If true, the FB performs some internal tasks (shutdown or initialization) which may take multiple
cycles.

4.8 q_xDone (BOOL)

If the process is completed the output is true. By resetting the input i_xExecute it is now possible
to switch to the standby state and start the next request.

4.9 g_xError (BOOL)

Indicates that an error occurred.

4.10 q_stError (STRUCT)

Displays error information in case of disturbed or faulty communication.
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5 Create a Modbus TCP communication

SN

. Add the Modbus TCP Client library libWIModbusTCPClient to your PLC project.

2. ltis essential to know the parameters and settings of the Modbus Server/Slave. The Modbus
communication parameters must be adjusted.

In this Application Note a free Modbus TCP Server simulation Software (ModRSsim2) is

used

Example:

IP-Address Slave: 192.168.101.40

Port: 502

Function Code: ET_ModbusTCP_FunctionCode.enReadHolReg

3. Import the function Block FB_ModbusTCPClient to your PLC program and create a program
sequence to execute the function block.

5.1 Example Program

The PLC program shows how it will be possible to create a Modbus TCP communication. In the
current example project the function code 3 (Read holding registers) is used.

Explanation of the program flow:

o step 0: reset Function Block, and Error Messages and jump to step 10

FITY - — i ThE e It s - edS
[fLXampiel hedd/Wrlic da

IF {xMcodbusCom) THEN

CASE wModbusCom OF
0: xEnable := FALSE;
xExecute:= FALSE;

strErrorModule : 3 -]

strErrorSource :

strErrorReason := "'}
strErrorl == "';

StrError2 - "
T

StrErrord -

wModbusCom:= 10;

2 Download link: ModRSsim2.
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o step 10: set the parameters, process values and data and enable the function block. If the
function block gives a feedback that the parameters are valid (q_xStandby), start Execute

and jump to next step.

If an error occurs jump to step 99.

10: ‘xEnable
enFunctionCode
uiStartidr
uifuantData
usiSlaveldr = 3;
stParameterInputs.sServerlphdr
stParameterInputs.udiPortNr

stParamecerInputs.tTimeocutMbReguest

IF{ =nFunctionCode = 5 OR enFunctionCode = -.':l’l*l-t:H
arkCoilData[l] := TO BYTE(IE

arwRegisterData[l] := 1257

UE) ;

ELSIF{ enFunctionCode = 15 OR enFunctionCode

arbCoilData[l] := TO BYTE(TE
arbCoilData[2] := TO BYTE
arbCoilData[3] := TO BYTE
arbCoilData[4] := TO BYTE
arbCoilData[s] := TO BYTE

arwRegisterDatall] :=

arwBegisterDatal[l] :i=

arwBegisterData[3] :=

arwBegisterDatal4] :=

arwRegisterData[S] :=
END IF

IF{ x5tandby ) THEN

xExecute := TRUE;

wModbusCom := 207
ELSIF (xerror)THEN

wModbusCom 1= 59;
END_IF

E) ;

T T T

1
ta

Lyt

[ O T el T

o Step 20: If the process data validation is ok (q_xActive), jump to next step. If an error occurs

jump to step 99.

20: IF{ |glctive )THEN
wHodbusCom
ELSIF({ xerror)THEN
wModbusCom
END IF

ANO0052v4_2022/02
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o Step 30: When data has been received (q_xDone), data from Modbus Server/Slave registers
are available. If the communication should be run permanently, the step sequence jumps to
step 10, otherwise the sequence is finished and jumps to step 100 and ends.

If an error occurs jump to step 99.

30: IF{ xdone )THEN
xExecute := FRALSE;
arbCoilDataSave := arblfoilData;
arwBegisterDataSave := arwRegisterData;
IF{ xPermanent )THEN
wModbusCom = 10;
ELSE
wModbusCom z= 1007
END IF

ELSIF{ xerror )THEN
wModbusCom := G997
END IF

o Step 99: show the error messages

GCj = A et hanAT 3 At )
= (fREFOY Ranalin *)

sterror.strModule;

strErrorModule :
sterror.strSource;

strErrorSource :

strErrorReason := sterror.strReason;

strErrorl := sterror.arstrParameter[l] :
strError2 := sterror.arstrParameter[2] :
strError3 := sterror.arstrParameter[3] ;

e Step 100: End
100: xModbusComENE := FLLSE;

END CASE
END_IF

5.2 Run Example

» Open the simulation program and change the values at Register 0-9 that should be read by
the Modbus client.

» Run the PLC program and observe the behavior of the program.
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Note: For debugging it is possible to read the bus communication via the simulation tool. Click
on the button in the lower right corner (Comms)

& MODBUS Eth. TCP/IP PLC - Simulator (port: 502) T m] X
Connected (1/10) : (received/sent) (46137/46136) Serv.wite ¢ Fx @ Tx @ tlal el w E e mF
¥ Showtimes
Pause | Track comrms Clear ¥ Log Decode ™ Log
22.3007.837 T 14 14 00 00 00 00 03 03 04 30 39 22 B 26 92 19 76122 29 ~

22:38:07.950 FX:14 1B 00 00 00 0B 03 03 00 64 00 05

22:38:07.950 Read Holding Regs from 100 for &,

22:33:07.952 TX1418 000000 0D 03 03 04303922 B3 26921976 22 29
22:38:08.0683 FX:141C00 00 00 0B 03 03 00 64 00 05

22:38:08.063 Read Holding Regs frorm 100 for &,

22:33:00.065 TX141C 000000 0D 03 03 0430392268 26921976 22 29
22:38:08.176 FX:14 10 00 00 00 06 03 03 00 64 00 05

22:38:08.176 Read Holding Regs frorm 100 for &,

22:33:08.178 TX141000 000000 030304303922 B0 26921976 22 29
22:38:08.290 FX:141E 00 00 DO OB 03 03 00 64 00 05

22:38:08.290 Read Holding Regs frorm 100 for &,

22:35:00.291 TX141E000000 0D 03 03 0430392268 26921976 22 29
22:38:08.404 FX:14 1F 00 00 00 06 03 03 00 B4 00 05

22:38:08.404 Read Holding Regs frorm 100 for &,

22:35:00.406 TX141F0000000D 03 030430 3922 BB 269219782229
22:38:08518 FX:14 20 00 00 00 06 03 03 00 6400 05

22:38:08.518 Read Holding Regs from 100 for &,

22:36:08.520 TX142000 000000 03 030A303922B02692197B 2229
22:38:08.631 FX:14 271 00 00 00 06 03 03 00 6400 05

22:38:08.631 Read Holding Regs from 100 for &,

22:36:00.632 TX142100000000D 03 030A303922B082692197B 2229
22:38:08.744 FX:14 22 00 00 00 06 03 03 00 6400 05

22:38:08.744 Read Holding Regs from 100 for 5.

22:36:08.745 T 142200000000 03 03 0A303922B082692197B 2229
22:38:08.857 FX:14 2300 00 00 06 03 03 00 6400 05

22:38:08.857 Read Holding Regs from 100 for &,

22:35:00.850 TX142300000000 03 030A303922B02692197B 2229
72 IRNA G971 BX-14 2400 00 AN NR M3 13 00 R4 0N N8 e

JE

Ver. 8.21.2.7
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