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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 provide safety equipment/ electrical safety design or other redundant safety features that are
independent from the automation system.

Disclaimer

This Example / Application Note 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 program example / application note 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 application examples do not represent customer-specific solutions, they are simply intended to help for
typical tasks. The user is responsible for the proper operation of the described products. This application
example does not relieve you of the obligation of safe use, installation, operation and maintenance.
Application examples are not binding and do not claim to be complete in terms of configuration as well as
any contingencies.

By using this Application Example, 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 sample application at any time
without notice.

In case of discrepancies between the proposals in the application example and other Weidmduller
publications, like manuals, such contents always have 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 by the use of the examples, instructions, programs, project planning and
performance data, etc. described in this application 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. Abstract

This application note contains instructions how to access cyclic and non-cyclic data of 10-Link
slave devices using the Weidmiller UR20-4COM-IO-LINK module in Siemens Tia Portal. This
example explains, how to read and to write a parameter of a Weidmiller topGUARD device with
IO-Link communication interface.

3. Components

This chapter describes, which hardware and software components were used in the example
project.

3.1. Hardware

The following table shows the hardware components which were used in the example project.

Device Order Number

1 x Siemens S7 1212C DC/DC/DC 6AG1212-1AE31-4XB0
1 x UR20-FBC-PN-IRT 1334880000

1 x UR20-4COM-IO-LINK 1315740000

1 x PRO COM IO-LINK 2587360000

1 x topGUARD TGD FIM-C 2625000000

4 x TGD ELM-6 2624980000

3.2. Software

The following table shows the software which was used in this example.

Software
Siemens TIA Portal V16
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4. Create Project

Start TIA Portal and create a new project. Type in a project name, select a project path and click
“Create”.

—_OxX

Totally Integrated Automation

Create new project

Project name: | Frojectame |

#® Open existing project : —
Fath: |C:'.Users'.adrn|r1'.Dncuments'ﬁ.utomanmerung ||

#® Create new project Version: |¥15 []
: Author: | admin |
Ll Migrate project
Comment: R
.
b

5. Hardware Setup

First set up a hardware configuration. Go to “Devices & networks” and simply drag and drop the
devices from hardware catalog into network view. Connect the network adapters in the same way
as the physical connection. Change IP-Addresses if necessary.

T4t Siemens - C:\Users\admin\Documents\Automatisierung\UR20_10-Link_PROtop_topGUARDWR20_IO-Link_PROftq
Project Edit View |Insert Online Options Tools Window Help

2f (hE saveproject @ X 22 2 X W@ MG B R Y Goonline JF cooffine gr [N 1]

Project tree m 4
Devices |; Topology view ||Eg“ﬁ Network view  |[If Device

'Li% = j ik Metwork 33 Connections |HI Il connection |v| e % e
* | 7 URZ20_IO-Link_FROtop_topGU...

K¢ Add new device

gy Devices & networks S
-------- 1 CPU 1212C

UR20-FBC-PN-IRT I
UR20-FEC-PN-IR__. n
FLC_1

= g PLC_1[CPU1212CDCDGL.. |
[I'f Device configuration
4| Online & diagnostics
» |5 Frogram blocks
v [ Technology objects

» External source files
» L4 FLCtags
» [Tl PLC data tvoes
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Double click on UR20-FBC-PN-IRT device and select UR20-4COM-IOL 10-Link Master module
from catalog and drag and drop it to the desired slot.

nts\Automatisierung\WR20_|O-Link_PROtop_topGUARDWR20_IO-Link_PROtop_topGUARD

Options  Teols  Window  Help Totally Integrated Automation

gx e FMEE R F coonline o Gooffiine oo MM 2 1] ° PORTAL
. Ungrouped devices » UR20-FBC-PN-IRT [UR20-FBC-PN-IRT Profinet Device] — il il X

|E'i’ Topology view ||EE‘U Network view ||[|f Device view | Options [EE]
_ X
#¢+ [urzoFeceraRT[URZOFECPY | =l W P 4 J Device overview -
— =
~ H
= ¢ .. Module hd | Catalog =
~ UR20-FBCFNART 0 |~|[searchs st [t | o
[l =
P UR20-FECFMARTFr.. 0O E Filter Frofile: n E_"
UR20-4CONHOL-128B. O > [ Head modul )
€830 module
= o
3 o 'r‘-_u Module |
. » L Al [u]
» [ A0 [=]
] = 3
. » (g o =
|- [~ o
o |= » [ oo =
. v [ Fia s
. ~ [ 1oL g
0 Il UR20-4COMHOL-1 28BYTEAN... [l
. [l UR20-4CONHOLA 28INT60UT 4?'
. [l urz0-4conHOL-128IN320UT || =
. [l UrRz20-4CONIOL-128ING40UT || &
- I. LIR?O-ACOMOL -1 28INSOLIT

Do a right click on the UR20-4COM-IOL module you just added and select Properties. Navigate
to Module parameters and change the operating mode of desired channels to IO-Link. Change
other parameters if necessary.

_Cg,Properties *il Info

J General || 10 tags || System constants || Texts

* General
Module parameters

Catalog information

Inputs General Parameters
Module parameters:
11O addresses Ch 0: Operating mode: | 10-Link

Ch 0: Port cycle: | Free running

Ch 0: Port cycle time (n*0.1
ms}: |4

Ch 0: 10-Link device check: | disabled

Ch 0: DS activation state: | dizabled

Ch 0: Channel diagnostics: | disabled

Ch 0: Pracess Data length
Input: | auto (default)

m Ch 0: Pracess Data length
Output: | auto (default)

-

When hardware setup is done please download the configuration to the plc.
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In Case you can't find the right
Weidmdller products in the TIA Portal
hardware catalog, you need download the
corresponding GSDML files from
https://www.weidmueller.com/

To install the GSDML go to Options -
Manage general station description files.
Please restart TIA Portal after installation
process.

Window Help

Tools
] Gettings

Support packages

Manage general station description files (G5D)
art Automation License Manager

[# show reference text

L] Global libraries b

AN0049v02-UR20

Options
C
b | Catalog
| it
[&) Filter Profile: | <All= [+]
v (1§ Controllers
b (=3 HM

4 [ﬁ FC systems
v (I Drives & starters

¢ [ Metwork components
¢ (i} Detecting & Monitaring
v (i Distributed 1iD
b [E Power supply & distribution
- [E Field devices
v (i AS-Interface
v [l Commanding and signaling devices
v [l SIPLUS HCS
~ [1j Other field devices
v [l Additional Ethernet devices
~ [ 5 FROFINETIO
» (i Drives
¢ [ Encoders
» [E Gateway
b [ﬁ General
[ 1o
v (il Murrelektronik

e

~ [ Weidmiiller Interface GmbH & Co. KG
~ [ UR20 System
I JURZ0-FEC-PNHRT Profinet Device:

[l UR20-FBC-PN-RTV2 Profinet Device
[l UR20-FBC-PN-RTV/2 Profinet Device

[l URz0-FEC-PNHRT Profinet Device with Stat..

with 5.

b [ Network Components
[ [ﬁ Sensors
» [l FROFIEUS DF
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6. Program

When hardware setup is done you can start creating a program to access the data of the
connected IO-Link device. 10-Link data is divided into cyclic data like process data and non-cyclic
data like parameter or device data.

6.1. Process Data

To read or to write process data you first need to find out the address range of the UR20-4COM-
IO-LINK module.

d Properties | M4 Info HﬂDiagnDstics |

J General || 10 tags " System constants H Texts |

 General

11O addresses

Catalog information

Inputs Input addresses
hModule narameters

II0 addresses Start address: |ES |

End address: |19F" |

Process image: | Cyclic P [+

Output addresses

Start address: |EE |

End address: |19? |

Process image: | Cyclic Pl [+

- Input addresses 68 ... 197
- Output addresses 68 ... 197

(Addresses in you project may differ due to other connected 10 devices.)

ANO0049v02-UR20
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Based on these addresses you can start to create tags. Please refer to the register description of
your lO-Link slave device. In this example the IO-Link slave device is a Weidmiiller topGUARD
station with PRO COM IO-Link interface module.

4.1 Process data in

Table 1: Process data in for uard 10-LINK
Mo. of Parameter Type < £ Comment! Description
T‘DP a E (]
Qg 2=
Guard = =0
Fuse
N=31 TGO-ELM Load Alarm Warning Bool 127 1 See below!
TGD-ELM Load Pre-\Warning Boaol 126 1 See balow!
TGO-ELM Short Cincuit Switch Off Boal 125 1 See balow!
TGD-ELM Dewice Failure Boal 124 1 See balow!
TGD-ELM Load Alarm Warming Boaol 1 See balow!
TGD-ELM Load Pre-\Warning Boaol 1 See balow!
TGO-ELM Short Cincuit Switch Off Boal 1 See balow!
TGD-ELM Dewice Failure Boal 1 See balow!
N=2 TGO-ELM Load Alarm Warning Bool 7 1 See halow!
TGD-ELM Load Pre-\Warning Boal G 1 See balow!
TGOD-ELM Short Cincuit Switch Off Eool 5 1 See helow!
TGD-ELM Dewice Failure Eool | 1 See helow !

Project Edit View |Insert Online Options Tools Window Help

3 (W E] saveproject S M 35 3 X ) (d:x NG B RS Goonline ¥ Gooffline gz AR x ||
Devices
e Y e
Standard-Variablentabelle
~ ] UR20_IO-Link_PROtop_top... [ ] Name a Data... | Addr...  Monitor value Acces... |Retain | Writa... |Visibl...
B Add new device 1 gl  |_xTGDELMDeviceFailure_1 Bool  %I85.0 [3] FALSE =] =] =)
gy Devices & netwarks 2 |4 | _XTGDELMDeviceFailure_2 Bool  %I85.4 [J FALSE =] = =
~[mrc1fcruizizcog. f @)= @@ |_TIGDELMDeviceFailure_3 Bool %840 [H FALSE =] =] ]
[l'f Device configuration 4 | |_XTGDELMDeviceFailure_4 Bool %I84.4 [&] FALSE E E E
| online & diagnostics 5 |40 |_TGDELMLoadAlarmViarning_1 Bool %853 [H] FALSE =] =] ]
» gl Program blocks @|c @ I _GDELMLoadAlarmWarning_2 Bool %857 [d] FALSE =] =] ]
» [ Technology objects 7 |4  |_TGDELMLoadAlarmWarning_3 Bool %843 [0 FALSE =] =] ]
» [} External source files & |40 |_TGDELMLoadAlarmWarning_4 Bool %847 [0 FALSE =] ] 7]
- [4 PLCtags @l '@ |TGDELMLoadFreWaming_1 Bool %I85.2 [d FALSE = =] =]
%5 showall tags 10 |<4@  |_XTGDELMLoadPreWarning_2 Bool %I85.6 [H FALSE = v ™
B Add new tag table 11 |40 |_XTGDELMLoadPreWarning_3 Bool %I84.2 [H FALSE v ] ]
54 standard-Variabl... 12 |40 |_XTGDELMLoadPreWarning_4 Bool %I84.6 [H FALSE v v ]
» [ PLC data types 12 @ |_¥TGDELMShortCircuitswitchOf 1 Bool  %I85.1 [3] FALSE = = =3
» [ Watch and force tab... 14 @ I_JGDELMShortCircuitSwitchOff 2 Bool  %I85.5 [H] TRUE = ] ™
» [ online backups 15 @ |_JGDELMShortCircuitSwitchOff 3 Bool  %I84.1 [H] FALSE =) =) 7]
» [l Device proxy data 16 @@  |_XTGDELMShoriCircuitSwitchOf 4 Bool %1845 [H] TRUE =] = =
08 Program info 17 <Add new= i
= Pl alare rawr licer

Download the project to the
values.

. When you switch to online view, you should see process data

=1
o
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6.2. Parameter

To read or to write non-cyclic data Siemens provides a function block called “IO_LINK_DEVICE”
which is part of the Siemens |O-Link library available on their website.
https://support.industry.siemens.com/cs/document/82981502/acyclic-read-and-write-with-the-io-

link-library?dti=0&lc=en-WW

Please see library documentation how to install the library.
When the library was installed successfully, you can drag the I0_LINK_DEVICE function block
from the library into the “Program blocks” folder in you project tree.

Tt Siemens - C:\Users\admin\Documents\Automatisierung\WUR20_I0-Link_PROtop_topGUARDWR20_IO-Link_PROtop_topGUARD

Project Edit View nsert DOnline Options TJools Mindow Help .
L Totally Integrated Automation
Cf HH saveproiect @ M 2 B X D@t 5 E R § coonline ¥ cooffine o MR ¢ H 1] " PORTAL
Libraries ooy
Devices Options gl
] B2 | == B b, =[BQ2[E 56 @@ =T == 2% " I |H vbayview @ =]
=)
= " E
FB_topGUARD v | Project library =
> ] u520,\04_ink,PRowp,pru... e Namne Data type Default value Retain Accessi... Bl r g
Add new device 7 > Stat] -~ g
L R L anc = LI Project library
ﬁg-h Devices & networks B <@ = » fbRead “10_LINK_DEWICE™ E s |
ram . ~ 31 Types o1l
~ [igmc 1[cruizizcoona.. f@ | @@= StartRead Bool false Nen-retain =l B Add new type &l
Device configuration 10 [} xDoneRead Bool false I 1ai hd : 2
[IT 9 ﬁ” S = Ml QOEian >  [t:| 57-1500 Frofessional B
% online & diagnosties . 1¢0 w1 2] e TR =
- g P blocks Q — » 45 10_LINK_DEVICE Ei
& rogrem CASE... FOR... WHILE I F
IF . (*...*) REGIOM » L0 Master copies
B Add new black OF.. TODO.. DO... = P | |
4 Main [OB1] [ ] 1 // Read Parameter topGUARD Device Tag.idees®®276) -~ =4
i FB_topGUARD [FB2] | @ 2 Fl#fbRead (REQ - ZrtRead, [l '
@
@ DB_topGUARD [DB2] [+ 3 1D = // Hardware ID =
- Eﬂ 10-LinkLibraryFBs [ 2 CRP = /f Client access point (fix)
:.’IO_LINK_DEVICE ™ 5 ED WR =0, ff 0 Read, 1 Write m
& "PORI" =1, ff Port 1 .. 4
b o System blocks - o P . 0 =
I Technol biect T I0L_INDEX = 276, e I0-Link slave device manual =
L f_" sehnology objects E I0L_SUBINDEX =0 /f See I0-Link slave device manual El
» External source files g DONE_VALTD E‘
v L@ FLctags o 10 BUSY
» [ PLC data types 11 ERROR Iil
~ B FE T

Now you can use the |IO_LINK_DEVICE FB in your program. You may need to update the FB

interface.

fbRead *I0_LINK_DEVICE™ ||

= R

r

x&tartRead Bod =F Insert row

' ~ =% add row
1} -

=T x cut
SE... FOR... WHILE..
F.. TODO.. DO..

(*..4) resion | EZ) Copy

¥ Delete

// Read Farameter FROL Rename
13ZbRead (REQ = gxitart (] Add new supervision

io

RD_WR Go to next point of use
"EORT" Go to definition
IOL_INDEX ¥ Cross-references

I0L_SUBINDEX
DONE VALID

_XJ Cross-reference information  Shift+F11

Del

F2

Ctrl+5hift+G
Ctrl+5Shift+D
F11

cerl+C |

AN0049v02-UR20

= T

To read or to write parameters the function
block requires some input tags (see function
block comments). For detailed information
please see Siemens library documentation.
To find out the index or subindex of a
parameter you want to access please see
register description of the connected I0-Link
slave device.
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6.3. Example

The following picture shows an example code to read and to write the topGUARD parameter

“Device Tag” at index 276.

// Client access point (fix)

/f See I0O-Link slave device manual

/f See I0O-Link slave device manual

1 // BRead Parameter topGURRD Device Tag (Index 276)
2 [H#fbRead (REQ := fxStartRead,

3 ID = 277, // Hardware ID
4 CRP 1= 227,

5 RD WR = 0, // 0 Bead, 1 Write
[ "FORI™ =1, ff Porc 1 .. 4
7 ICOL INDEX 1= 276,

8 I0L. SUBINDEX 1= 0,

9 DONE_VALID =» #uDoneRead,

10 BUOSY => #xBusyBead,

11 ERRCR => #xErrorBead,

12 STATUS => #dwStatusBead,

13 IOL_STATUS =r #dwI0L_ S5tatusRead,

14 RD_LEN =» #ilengthRead,

15 [ RECORD_ICL DATR := #arbI0L_DataRead);

la

17 // Copy read data array to ch
15 FCR #1 := 0 TO 231 DO

19 #archI0L DataRead[#i] := BYTE_TO CHRR(#arbIOL DataRead[#i]):

20 | END FCR;

21

22 // Write Parameter topGUARD Device Tag (Index 27&)

23 [ #fbWrite (REQ := #x5tartWrite,

24 D = 277, // Hardware ID

25 CLD r= 227, ff Client access point (fix)

26 RD WR =1, /f 0 Bead, 1 Write

27 "PORI™ =1, ff Porc 1 .. 4

28 I0L_INDEX = 276, // See I0-Link slave device manual
29 I0L._SUBINDEX = a, // See I0-Link slave device manual
30 1LEN := 14, S/ See I0-Link slawve dewice manual
31 DONE_VALID =» #uDoneWrite,

32 BUSY => #xBusyWrite,

33 ERRCOR => #xErroririte,

34 STRTUS =» #dwitatusWrite,

35 IOL STATUS => #deC-L_StatusWrite,l

36 [ RECORD_IOL DATA := #arbIOL_DataWrite);

37

38 // Copy char array to write d
39 CIFCR #j := 0 TO 231 DO

ar array

ata array

40 #arbI0L DataWrite[#]] := CHRR TO BYTE (#archIOL DataWrite[#j]):

41 | END_FOR:

The hardware id in your project may differ due to other connected devices. It can be found in the
UR20-4COM-IO-LINK module properties.

| General || 10 tags

System constants

%l Info

|| | Diagnostics

| Show hardware systern consta |11 v|

Mame

Type Hardware identifier

*E' UR20-FBC-PMN-RT~URZ 0-4CONHOL-1 2BEYTEANOUT_1

Hw_SubModule 277

AN0049v02-UR20
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