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1. Notes for the User

These instructions describe an example approach to integrating an 10-Link Master into a PROFINET network.
The control software which is used for the instructions in this example is the SIEMENS TIA Portal V13.

2. Safety precautions

» Read the operating instructions carefully before using the products

* Only qualified personnel may install, perform initial start-up and maintain the described products
» The described products are not suitable for safety applications.

* The operating company must comply with local safety regulations.

3. General Note

This document uses an example installation to explain how to incorporate an I0-Link Master with a PROF-
INET interface into a controller and IO-Link hardware assignment. This description is based on a SIEMENS
Simatic S7-1200 controller. wenglor sensoric does not offer any guarantee that the contents of this description
are correct and/or complete. The instructions are simply intended to illustrate a normal procedure which can
also be applied to other controllers with a PROFINET interface. This version does not describe device-spe-
cific use with products by other manufacturers. Please refer to instructions provided by the manufacturer
concerned in such cases.

4. Integrating 10-Link Master into the work environment

The following steps comprise an example of an approach to integrating the I0-Link Master into the SIEMENS
TIA V13 engineering tool.

* The 10-Link Master requires a power supply and a network connection for the controller to commence initial
start-up. If 10-Link components need to be incorporated, they need to be connected via the existing 10-Link
ports. Use the connection instructions in the operating instructions for the |0-Link Master (www.wenglor.com ->
Product World-> Product search (product number) - Download -> Operating instructions)
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5. |Initial start-up

A GSDML file in XML format is required to configure the 10-Link Master. You can download one from our
website (www.wenglor.com - Product World - Product search (product number) - Download - (product
description file). You can also request the GSDML file from the Support Team.

Save the GSDML file to a location which you can access with the configuration software and unzip it.

5.1 Creating a new project

Launch the SIEMENS Totally Integrated Automation Portal software and create a new project or open an exist-
ing one if I0-Link Master is to be integrated there.

Th Siemens ~OX

Totally Integrated Automation

Create new project

Project name: | Froject! ]

Open existing project

Path: | ClusersUochenviDocuments\Automation |

Create new project Author: | Testuser ]

Comment: -~
Migrate project

Welcome Tour

Installed software

Help

User interface language

» Project view

If you create a new project, enter a name for the project and specify the memory location or user name. Press
on "Create" to generate the new project.

You can then add the connected controller into the PROFINET network. You will find the information on which
controller/CPU you should use on the attached nameplate, for example.

Multiprotocol 10-Link Master 5



4 Siemens - C:UsersUochenWiDocuments\Automation\Project1\Project1 —Ox

Totally Integrated Automation

Add new device

Devices & @ Show all devices Eofezgeme
networks
@ Add new device [P
~ [ controllers Taie
» [ig smemc s7-1200
~lmcru
Controllers » [l cPU 1211C ACIDCRIY

» [ cPu 1211¢ DODCIDC
» [ cPu 1211¢ DCDCRlY
» [ cPU 1212¢ ACIDCRlY

CPU 1212C DCIDCRlY.

u PT.CPU 1212¢€ DCDCIDC
E i oo e v
e Ml 6e57 212 HD300x80 vewion:  [vad 2
@ Configure netw: [ 657 212-1HE31-0%B0
1 Deseription:
» (il CPU 1214C ACIDCIRlY Work memory 75 KB; 24VDC power supply with
» [ CFU 1214C DEIDIDC DIB x 24VDC SINKISOURCE, DQ6 xrelayand A2

on board; 4 high-speed counters (expandable

» il CPU 1214C DCIDCIRYY with digital signal board) and 4 pulse outputs on

» [ CPU 1215€ ACIDTRly board; signal board expands on-board I10; up to
= 3 communication modules for serial

» L@ cru215coacbe communica tion; up to 2 signal modules for 0

» Ll CPU 1215C DCIDCIRlY expansion; 0.04 ms/1000 instructions; PROFINET

» [ CPU 1217€ DADCIDC interface for programming, HiI and PLC to FLC

» [ cPU 1214FC DCIDCIDC communicziion

» [ cPU 1214Fc DODCRly.
» [[§ CPU 1215FC DADCIDC
® Help » (il CPU 1215FC DCIDCIRlY.

» [l Uns pecified CPU 1200
» [, Device Proxy

Add
[ Open device view
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5.2 Installing the GSDML file
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You can now use the controller software menu bar to select "Manage device description files" to add the
GSDML file for the 10-Link Master. Please open the corresponding file path to select and install the GSDML

file.

T4 Siemens - CiUsersUochenWiDocuments\Automation\Project! Projecti TX
Project  Edit View Insert Online | Options |Tools Window Help Totally Integrated Automation
Ui (31 b saveproject &0 N 7z ) ¥ setings e ¥ Gooffine | i I8 I8 3¢ ] (1] PORTAL
Support packages
Devices | Topology view [ Network view |IY Device view || Options (G}
Start Automation License Manager =15
% = + [ Device overview | | F
500 P O Do ovarden
v | catalog
(L1 Global libraries » 2. | Module ‘ i 3
¥ _] Project] Search> ]
[ Add new device 8
g Devices & networks E:ﬂmv g
» @ CPU =]
~ Tesicru =
¥ Device configuration I e D7 e L
' Online & diagnostics | wan » 3 Communications boards  [fy]
Dl e s T < » [ aneryboarés °
» [5 Technology objects = se 1 4 ;I oI H]
» [ External source files » = » (@D 3
> in I €2 [y (g ouno E
» Lg PLC togs e E H
» [ PLC data types ec s » ;IN
» [ Vintch and force tables s » [ =
» [ Online back = » [ misg =
[ Online backups T =
» [5 Traces - » [ Communications mod... |3
Pulse_1 IF =
» 4} Device proxy data g » [ Technology modules &
Program info Pu\se’i L
Text lists. =
= <] ] 100% 52 Marars. arwrart .. E
» [ Local modules o E
» 4 Common data | '€ Properties [} Info 1) |2l Diagnostics | 3
+ (£ Documentation settings || General [ 10 tags [ Systemconstants | Texts | 8
» [@ Languages & resources ’_'] ST =T
< n
~ PROFINETinterface [X1] e E
v | Details view p—
General
Ethernet addresses.
Time synchranization
ig Opersting mode [[] Activate Web server on all modules of this device
% Online & disgnostics } Advanced options Perm only with HTTPS
|2 Program blocks Web serveraccess
:j Technelogy objects Hardware identifier CrtmE
External source files » DISIDQ &
@ PLCtags »AIZ
&) PLC data types » High speed counters (HSC)
|52 wietch and force tables b Pulse generators (FTO/PWA
=
I'& online backups Starup
< il 5
[& Traces Cycle <] I [3]
= V| < i < |m >] | |Information
Portal vie =1 Ovenview B Test_cPU
Manage general station description files
Source path: | CiUsersUochenWiDeskiop|GSDMLAO-Link-Master | B
Content of imported path
D File Wersion Language Status Info
E GSDML/2 32-wenglorwenglor 10 V232 English Alreadyinstalled PROFINET ..
[«] i ]
Delete | [ install || cancel |

Multiprotocol 10-Link Master



The 10-Link Master can then be selected from the device catalog using the following path and placed in the

topology window using drag-and-drop. |O-Link Master path (catalog):

Other field devices - PROFINET 10 - I/O = wenglor sensoric GmbH - wenglor IO - Head module

Froject Edit View Insert Online

Cf [ H saveprojet 3 ¥ =

Totally Integrated Automation
POI

RTAL

» [l Field devices
~ [ Otherfield devices
« (i PROFINETIO
» (i Drives
» [ Encoders
» [ Gateway

~ (w0
(1§ wenglor sensoric GmbH
~ [ wengler 10

M =roL001
» [ 1dent systems.
0
< W > » [ Sensors
» [ FROFIBUS DF

v | Details view

Name

Devices |&* Topology view [ Network view [BY Device view || Gptions (]
s e i m S
QO < n & |H" 2 Network 4 dig
1 10 system: Steuerung.PROFINET 10-System (100) | #| 92| Device - \ Catalog H
~ [ ] TestprojektlO-LinkMaster || =
m - 2
B Add new device g
Steuerung o ste] (g Fitter g
~ g
» L1 Steverung [cPU 1212C AC/DCIRlY] cPutiac > L@ Controllers &
» [§§ common data DFHM\

» [5] Documentation settings » h; PCsystems o

& » (i Drives & starters
» [@ Lenguages & resources sy PROTN E] °
» [ Online access 3 ;- Network compenents. =
[ Card Reader/USB memory » [ Detecting & Monitoring 3
» [ Distributed 110 e

BT

spenn O]

<[] [>][100% = e e >
| < Properties  [*4info &) Diagnostics
General
No *properties’ available.
No ‘properties’ can be shown at the moment. There is either no object selected or the S

selected oblectdoes nothave an rriec

4 Portal view

Initial start-up



wenglor

5.3 Establishing network connection

If the 10-Link Master is added to the network overview, the module needs to be assigned to the network. To
do so, left-click on "Not assigned" and select the relevant 10 controller.

TestprojektlO-LinkMaster } Devices & networks

[ Topology view | Networkview [HY Device view

NEthlq : :
VP Device

v s7i2.
» ste )
¥ GsDd..
r oEP.

% Network| 1§ Connections | HiI connection

Steuerung
cPU1212C

sl

Not as select 10 contre
Steugrung.PROFINET-Schrittstelle_1

<] il [>] [100% =l v (=] >

The connection between the controller and the 10-Link Master should then be displayed.

Multiprotocol 10-Link Master



TestprojektlO-LinkMaster » Devices & networks

|; Topology view ”!':'! Network view "i'f Device view ‘
% Metwork : Connections | HMI connection = % Q b5 =H I Networ 3
I 10 system: Steuerung. PROFINET 10-System (100) E w sy
> S712..
Steuerung EPOLOOT | 5 L
CPU 1212C EFOLOOT Bkl
Steuerung b E—
4
5
(<[ w ] 100% ol —9—— ®| <] 4

IMPORTANT

Ensure that the device is assigned to the correct physical port in the topology view.

10
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5.4 Configuration of the 10-Link channels (receiving process data)

A pre-configuration of the E/A function is automatically used in Slot 1 in the subrack. All channels are pre-con-
figured as a digital input by default as per the I0-Link specifications.

Configuration is flexible for the 10-Link channels (C/Q or Ch. A/Pin 4 in the 10 port) in Subslots 2-9 (Port 1 in
the device corresponds to Subslot 2, ..., Port 8 in the device corresponds to Subslot 9).

The input and output addresses specified by the hardware manager can be changed.

Double-click on the 10-Link Master to launch the device screen

..aster » Steuerung [CPU 1212C AUDGRIy] » Distributed IfO » PROFINET 10-System (100): PN/IE_1 » EPOLOO1 -

|E Topology view ”gﬂ] Network view ||i\‘ Device view |_
i [EFoLoo [+] I e = Device overview
[l
2| Module . |Rack Slot laddress |
E ~ EPOLOO1 o 0
~ ¥ PNHO o 0x1
& .
q(j\’ > |0-Link Master_1 1] 1
e statusiControl Module o 11 1.4 1.
Digital In (A)/Dig. (B) 0 112
— Digital In (A)iDig. (B)_1 0 113 ..
L Digital In (A)iDig_ (B)_2 0 114
= Digital In (A)iDig. (B)_3 ] 115
[ L Digita| In (A)iDig. (B)_& 0 116
m Digital In (A)iDig. (B)_5 1] 117 ..
3
- Digital In (A)iDig. (B)_6 1] 118:..
Digital In (A)Dig. (B)_7 1] 119:.
<[] 100% Y] e W «<] in ] >
‘g Properties ||"_1.'. Info i) ” ﬂ Diagnostics
‘ General i) " Cross-references ” Compile |
@‘ml Show all messages |'|
1 |Path Description Goto | ? Errors wamings  Time
< 1l >

Multiprotocol 10-Link Master
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5.5 Deleting the configuration of an 10-Link channel

If you wish to delete an I0-Link channel, select the corresponding
I10-Link channel in the device overview. Right-click and select "Delete" in the menu displayed.

T4 Siemens - CAUsersUochenW\Documents\Automation\Testprojekt|O-LinkMasteriTestprojekt|O-LinkMaster

Froject Edit View Insert Online Options Tools Window Help .
e Totally Integrated Automation
G Y smeproec: @ M B X D@ B HEDR S coonine F coorine fp I8 % o (] PORTAL
_.ster » Steuerung [CPU 1212C AUDCRIy] » Distributed IO » PROFINET I0-System (100): PN/IE_1 » EPOLOOT  —
Devices [& Topology view |y Networkview |BY Device view || Options E
g i M K
o’ df (oo [ @ # (&) Q[ [ Device overview ElE
2] Module lhack [sior [isadress | | ¥ [Catalog H
* Dyt H ~ roLoot o o K
Add n o
& b PO o ox1 o Filer 8
«3& = 10-Link Master_1 o 1 + [ EeREImaaE 2
= Status/Control Module o 11 1.4 1| » [@ Submodules
> &f Comm. Digital In (4)/Dig. (8) o e -
» (5] Docum. o
» [@ Langua.. - — | Strdevice °
» [ Online acc.. i o cu cox | 5
» g - “ B y
[ip Card Read O i B2 Copy culeC | g
r [ Paste eV | 2
1 X
Renami F2 [ %
&) Online & diagnostics D y
L
=
=
]
3
o g
o B <Ju] 100% b5 ] " ] >
< [Details view | /€ Properties  |7il Info @ [[2) Diagnostics
| General 4[| Cross-references | Compile |
e HR L rr—
1 |Path Description Gote |2 Errors | Warnings  Time
< w > < w 5|> [Information
Portal vie =3 Ovenview & EPOLOOT

The required configurations can now be found among the submodules in the hardware catalog. You can drag
the configuration into a free I0-Link subslot by selecting the required option and holding down the left mouse
button.

The following options are available for the I0-Link C/Q channel (Ch. A/Pin 4)

* Digital input:
The channel acts as a digital input in this mode. The |O-Link master does not try to establish communica-
tion to the connected IO-Link device automatically in this mode.
You can activate the I0-Link COM mode to perform a parametrization by setting the corresponding chan-
nel bit using the cyclical output bits in the COM mode byte in the I0-Link Master status/control module.

IMPORTANT
. The digital input signal status is not updated during optional COM mode.
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* Digital output:
The channel functions as a digital output in this mode. Communication is not possible to the connected
device at any time.

Inactive:
You should select this mode when the channel is not being used. The port's L+ supply (Pin 1) is disabled
in this case.

10-Link in SIO mode (DI):

This mode is used to parametrize |0-Link devices. It uses the COM Mode fallback mechanism in SIO
mode without using the COM mode bits in the 10-Link master status/control module. The 10-Link device
is parametrized when the module is launched in this mode. It then uses the fallback mechanism to switch
back to digital input mode.

10-Link:

In this mode (COM mode), the process data are always exchanged to or from the device via a communi-
cations link. The 10-Link Master establishes communication with the connected 10-Link device automati-
cally while taking into account the baud rate. This mode also offers the option to parametrize the 10-Link
device. There are configuration modules available with data lengths of 1-32 input and/or output bytes.

If there is no configuration module suitable for the device, the next larger data length must be selected.

. IMPORTANT
In the example, an I0-Link sensor has been used on Port X2 with 2 byte process data.

Multiprotocol 10-Link Master 13



TA Siemens - C:UsersUochenWADocuments\Automationil estprojektiO-LinkMastenl estprojektio-LinkMaster

Project Edit View Inset Online Options Tools Window Help .
_ Totally Integrated Automation
Gf 3 H soveprojet @ X 5 B X W2 P WL E R ¥ coonline §F Gooffine | f WA 3 H []] PORTAL
...ster » Steuerung [CPU 1212C AUDCRIy] » Distributed IO » PROFINET I0-System (100): PN/IE_1 » EPOLOOT  — i i X
Devices |&¥ Topology view [ Network view [IY Device view || Options ]
nane [ 3
i W ¥ &lH " Q|| Devies overview | =lE
2
2 Module Fack [siot [1address |.. | | Catalog H
B
& > FNHO ) ox1 o Firer &
é“\'  10-Link Master_1 [ 1 » [ Head module 5
Status/Control Module o 1 1.4 1. =
~ [ Submodules
Digital In (%)Dig. (8) [ 112:. e E
» [ Lomgua — 10-Link In 2 Bytes [ 11.3:.. 68..69 Ml vigite! In (4YDig. ) 5
-1 L Digital In (A)/Dig. (B)_2 [ 114 ] s
Do Digital Out (A)iDig. (8} e
L Digital In (8)IDig. (8)_3 [ 115z H
» (i Card Read. = T - [l o1 sio (A)igital (B) 3
£ Digital In (A)/Dig. (8)_4 [ 116z + (i 10L4NioUT g
" Digital In (4)IDig. (8)_5 o 1175 « [ oLnruT &
i Digital In (4)IDig. (8)_6 ) 118 M io-ink in By =
Digital In (4)/Dig. (B)_7 [ 119z B 10-Link In 16 Bytes B
Ml o-tinkin2 Bytes 3!
Ml 1o-Link In 24 Bytes. -3
M io-Link In 3 Bytes ||
Ml 1o-Linkin 32 Bytes |
Ml io-Link In 4 Bytes c
Ml io-tink in 8 Bytes s
» [ 1oLouTRUT 5
0 s r
I3 OTHER
- 5 Q| [3] [100% c —v— @ [3] W S = ||
i
~ [Detalls view |i<l Properties  |*iinfo &) [[2] Diagnestics
[ General ] Crossreferences | Compile |
Narne D[] @[show sl messages -
1 lpoth Description Goto |2 Erors |Wemings | Time
< i >l i >|> |Information
Portal vie =3 Overview & EPOLODT

The respective channels/ports can be configured under the module parameters (double-click on the required
module in the Device overview). This is where the IOL parameter storage can be enabled and configured
along with the IOL device validation for correct device identification. The "Parameter storage" function manag-

es the IOL-Device parameters to provide a simple device or master replacement.
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A Siemens - C:\UsersUochenWiDocuments\Automation\TestprojektiO-LinkMasterTestprojektiO-LinkMaster

Project Edit View Insert Online Opfions Tools Window Help .
N Totally Integrated Automation
F 31 B save project X O 5 MG & | ¥ Goonline ¥ Gooffine | o I8 M 3 H 1] PORTAL

...ster » Steuerung [CPU 1212C AUDCRIy] » Distributed /O » PROFINET I0-System (100): PN/IE_1 » EPOLOO1

|&¥ Topology view [y Networkview [} Device view || Options [E]
o i [ 3
d oo ) W E[&H G Devies overview | =]E
2
2 Module ~Reck slot |iaddress v | Catalog H
¥ e e — B P
- & 5 E [ Fiter g
T ‘3& - ~ 10-Link Master_1 o 1 » T. [l eahi :

StotusiControl Module o 11 s s

" ~ [ submodules

Digital In (A)IDig. (B} o 1125 oy — @
— 10-Link In 2 Bytes o 1132 68..69 Bl oigital in (4iDig. () E
T L Digital In (A)iDig. (B)_2 o 114 Bl oigits| Ot (4)Dig. 8) z
» [ Cord Read...  [< 1] 100% ~ —— i < il N Ml 1oL 510 (A)/bigital (B) 2_
= - - = » [igj 1oL-niout 4
Properties |1} Info i)| %) Diagnostics s
[ Prop [tinfo_u]k) Diag ] - E

|| General [ 10tags [ Systemconstants [ Texts

Ml 1o-tink In 1 Byte

~ Genersl i [l 10-Link In 16 Bytes %
Catalog information ) [l 10-Link In 2 Bytes 2
Inputs 10L Port Mode Ch.A (Pind) Il 0-tink In 24 Bytes H
Ml 1o-Link In 3 Bytes | |
10 addresses 10L Port Miade Ch.A (Pina): [10-Link (CONEm Bl 0-tink In 32 Bytes (i
Hardware identifier |l 10-Link In 4 Bytes =
10L Parameter Storage Bl 10-Link In 8 Bytes 3
» [ 1oL-outPuT 2
i
IOL Farameter Storage: | Disabled » L OTHER
< i B
v | Details view . 10L Device Validation
I Validation Mode: | No validation [+]
Mame
VendoriD 1 (MSB, dec): [0 |
VendorD 2 (LSB, dec): [0 |
DeviceID 1 (MSB, dec): [0 |
Devicein 2 [0 ]
DevicelD 3 (LSB, dec): [0 |
Serial Number: | |
< I 3 <[ w 5| > | Information
Po e Overview h EPOLOOT
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5.6 Parameter memory

The following options can be configured:

* Disabled:

"Disable" mode is the default setting for delivery. The data management function is disabled. If a device's
parameter data have been saved previously, these remain unchanged.

* Download only (master to device):
Enables the function to download parameter data to the I0-Link device on the master.
Parameter data can only be downloaded onto an 10-Link device if they exist on the parameter server and
can be used for the device. If an 10-Link device is connected, the master compares the saved parameter
data with the device data. If the function is not blocked on the device ("Parameter storage" locked), the
master downloads the saved data onto the device in the event of deviations.
10-Link Device data can be uploaded using "Upload only" mode. If the master has not saved a device
parameter set, the mode is to be compared with "Disable". It is not possible to replace the 10-Link device
in this mode.

Upload only (device to master):

Activates the function to upload parameter data from the master to the 10-Link device.

An upload is implemented if an I0-Link device is connected and there are no more valid data in the
master. This is the case when "Disabled and cleared" mode has been configured previously or in the
case of "Disable" in default settings. If parameters data are changed on the device at run time, the device
data saved in the master can be overwritten using the ParamDownloadStore command (Index 0x0002,
Subindex 0x00, Value 0x05). This command sets the DS_UPLOAD_REQ flag in the device and thus
performs an upload.

It is possible to replace the 10-Link Master in this mode.

Download and upload:

Enables the function to upload and download IO-Link parameter data.

An upload is implemented if an 10-Link device is connected and there are no more valid data in the mas-
ter. This is the case when "Disabled and cleared" mode has been configured previously or in the case of
"Disable" in default settings. The parameter data read are permanently stored in the master.

If parameters data are changed on the device at run time, the device data saved in the master can be
overwritten with the ParamDownloadStore command (Index 0x0002, Subindex 0x00, Value 0x05). This
command sets the DS_UPLOAD_REQ flag in the device and thus performs an upload.

Each time a new connection is established to the 10-Link device, the master compares the saved parame-
ter data with the device data.

If the function is not blocked on the device ("Parameter storage" locked), the master downloads the saved
data onto the device in the event of deviations.

It is possible to replace the 10-Link device in this mode.

Action 10-Link Master state 10-Link device state

Upload Invalid data (cleared before) Upload flag active (valid data)
Upload Invalid data (cleared before) Upload flag not active & valid data
Upload Valid data Upload flag active & valid data
Action 10-Link Master state 10-Link device state

Download Invalid data Upload flag not active (data equal)
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5.7 IOL device validation

10-Link device validation (IO-Link device identification) allows the connected device to be checked regarding
the configured values in the control program to identify any incorrectly connected devices and not start them
up, for example.

5.8 Fail-safe value (COM mode)

The following values can be selected:

* Set low:
All output data bits with the value 0 are transmitted to the 10-Link device. (default setting)

* Set high:
All output data bits with the value 1 are transmitted to the 10-Link device.

* Hold last:
The last valid output value received by the controller is continuously transmitted to the 10-Link device on a
cyclical basis.

* Replacement value:
If this option is selected, the value entered into the "Replacement value" edit box described below is
continuously transmitted to the 10-Link device on a cyclical basis.

* 10-Link Master command:
The "lO-Link Master command" option allows 10-Link specific mechanisms to be used for valid/invalid
output process data. The device thus determines behavior itself.

Replacement value:

If the "Replacement value" option has been set under the "Fail-safe value" parameter option, the replacement
value entered into this edit box/these edit boxes is used.

The value must be entered as a decimal value. Depending on the configured data length, the values are to be
entered as a byte (0-255) or decimal value (0-65535) in word form in the order of displayed values.

* MSB = most significant byte

* LSB = least significant byte

* MSW = most significant word

* LSW = least significant word

Multiprotocol 10-Link Master 17



5.9 Parameterization of status/control modules

If you double-click on status/control modules, you can also use the module parameters to select the behavior
of ports in the event of a fault, input logics, diagnosis settings, web server configurations or also the behavior
of Class B ports as a digital output, Us x power supply, or select inactivation.

The status/control module in Slot 1/Subslot 1 is permanently pre-configured for all |O-Link Masters. It contains
4 byte input and 4 byte output data for digital I/O data and the 10-Link Master's status and control bits.

The status/control module can also be used to configure all parameterizations
which are not related to ports in 10-Link COM mode.
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5.10 General device settings

The "Digital-lO Bit Mapping Mode" parameter can be used to configure the mapping of the digital input/output
bits which are transmitted from the controller to the device or from the device to the controller in the status/
control modules' cyclical data.

The "Digital-IO Bit Mapping Mode" parameter can be used to configure the mapping of the digital input/output
bits which are transmitted from the controller to the device or from the device to the controller in the status/
control modules' cyclical data.

 Default setting:

MM1: Default mapping

* MM1: Default mapping:

In Mapping Mode 1 (MM1), the first channel bit (C/Q, Ch. A/Pin 4) and then the second channel bit (Ch. B/Pin
2) are transmitted for all ports in ascending order on a rotational basis.

* MM2: E2C-compatible mapping:

In Mapping Mode 2 (MM2), the first channel bit (C/Q, Ch. A/Pin 4) and then the second channel bit (Ch. B/Pin
2) are transmitted one after the other for all ports in ascending order.
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5.10.1 General diagnosis settings
The General diagnosis settings folder can be used to enable or disable diagnoses or a diagnosis level.

IMPORTANT
. Report Upyx supply voltage fault is disabled in the default setting to prevent a diagnosis
message due to the power supply being switched on or off at a later point in time.

5.10.2 Fail safe configuration (DO mode)

The device supports a fail-safe function for the channels used as a digital output. The status of outputs can
be defined during configuration of devices after an interruption or loss in communication in the PROFINET 10
network.

The following options can be selected:

 Set low — the output channel is disabled or the output bit is set to 0.

» Set high - the output channel is enabled or the output bit is set to 1.
* Hold last — the last output state is maintained

T4 Siemens - C:\UsersUochenW\Documents\Automation\TestprojektiO-LinkMasteniTestprojektlO-LinkMaster

Project Edit View Insert Online Options Tools Window Help
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Devices [& Topology view |h Networkview |Hf Device view | | Options (2]
i = M . - d|F
i] = Device overview E
- =
2] wodule Rack [slor[raddress ||| | Catalog H
v ] Testprojek. StatusiControl Module o 11 e 3
& i Digital In (4)Dig- (B) 0 112 @ Filter El
o L 5
la & - 10-Link In 2 Bytes () 113:.. 66..69 » [ Head module 2
- R Digital Out (A)iDig. (8} [ 1145, [ Submodul
b g Comm_. = ~ L@l Submodules
L Digital In (A)Dig. (6)_3 o 115 (R DG -
» [£] Docum... a &l
2 — Digital In (A)IDig. (B)_4 o 116 ) 0 :
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5.10.3 Surveillance timeout configuration

The separate power supply Upyx in contact with the I10-Link channels Type B (Ch.B/Pin 2), Ports 5-8, can
also be configured (tab: "Digital-lO mode for Ch. B (Pin2)". This gives you the option of connecting the power
supply as a digital output.

The firmware in the modules allows a delay time to be configured for such a special case before surveillance
of output currents is enabled.

This delay time is referred to as a "surveillance timeout" and can be set for each individual output channel.
The delay time

is started after a change in the output channel status, i.e. when the channel is enabled (after a rising edge) or
disabled (after a falling edge). When this time interval expires, the output is monitored and error statuses are
reported by diagnosis.

The "Surveillance timeout" parameter can be set between 0 and 255 ms. The standard value for this pa-
rameter is 80 ms. The value is typically 5 ms when an output channel is in a static status if it is permanently
switched on or off.
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. m x
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D — 1Bl \ :
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g
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pou - {  Digitalinput Logic
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5.10.4 Digital input logic

These parameters can be used to configure the logic for the channels used as a digital input.

* Default setting:

NO (normally open) for all channels

* NO (normally open)

A non-energized sensor has an open switching output (low refractive index) in this case. The device input
detects a low refractive index and sends a 0 to the controller.

* NC (normally closed):

A non-switched sensor has a closed switching output (high refractive index) in this case. The device input
detects a high refractive index, inverts the signal and sends a 0 to the controller.

5.10.5 Digital I/0 mode for Class B ports on Pin 2

The 10-Link Ports Type B, Ports 5-8, can be parametrized as follows:

* Default setting:

Auxiliary power supply (IO-Link Type B)

* Auxiliary power supply (IO-Link Type B):

In this mode, Pin 2 and Pin 5 in the Type B 10-Link ports, Ports 5-8, act as an auxiliary supply output. The
auxiliary supply is fed from the U,y supply input. The auxiliary power supply output cannot be controlled.

* Digital output (DO):

In this mode, Ch. B/Pin 2 in the Type B 10-Link ports, Ports 5-8, act as a digital output. The control bits are
transmitted from the controller to the device within the status/control module. A "Surveillance timeout" can be
configured for the outputs ("Surveillance timeout configuration" tab).
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5.11 Downloading the configuration to the controller

As the module and port settings have now been made, the configuration can be imported into the controller.
You will find the "Download to device" function in the toolbar for this purpose — see screenshots.

T4 Siemens - C:\UsersUochenW\Documents\Automation\Testprojekt|O-LinkMasteriTestprojektlO-LinkMaster

Project Edit View Incert Online Options Tools Window Help

Uf Y swepoiet & ¥ 2 2 X D2 5EGE R F coonine J cooine fo W x - ]
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Totally Integrated Automation
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e [ F

o FIENAEEY G ] Device overvew | Bl
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[ Fitter g

» (@Y &
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CRERIEN] » [l Communications boards 0]
Az
» [ Lengus. 103 102 101 2 3 = » [ Batteryboards. °
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b [ Card Read... e » (@ipo 3
= » [m DD 3
L HC_s VA E
i HSCe S
B HeCs + [ AlAQ B
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Fulse_1 » [ Technology modules z
Fulse_2
Pulse_3
LI
Pulse_&. 'S
b PROFINET-Schnittstelle_1 5
3

v

~ | Details view

- <[u] [>][100% = e el | < i >

|Ft Properties  [%info 4] % Diagnostics |

|| General [ 10 tags | System comstants | Texts |

» General [~]
~ PROFINETinterface [X1] El e Eees

General

General
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Time synchronization
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T Steverimg

You then need to select the connection settings and the controller.
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Extended download to device

Configured access nodes of "Steuerung”

Device Device type Slot
Steuerung CPU1212CACID... 1X1

Type of the PGIPC interface:
PGIPC interface:

Connection to interface/subnet:

Compatible devices in target subnet:

I
X
Type Address Subnet
PNIIE 192.168.100.20 PMIIE_1
[ prne [+]

[ 2s1x £ x88179 UsE 3.0 10 Gigabit Ethernet o_ | » | (€

[PrnE_1

[[]®

[-]©

[ show all compatible devices

[| Flash LED

Online status information:

0 Scan completed. 1 compatible devices of 2 accessible devices found.
=¥ Retrieving device information...

Scan and information retrieval completed.

[ Display only error messages

Device Device type Type Address Target device
Steuerung CPU1212CACID... PNIE 192168.100.20 Steuerung
= = FNIIE Access address =

Startsearch

ol B

’—gead—!? ‘ Cancel

You should observe all notifications in the subsequent Alert window and make any corrections as required.
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ad preview %
9 Check before loading
Status ! Target Message Action
+1 @ ¥ Steuerung Ready for loading.
1 ¥ Protection Protection against unauthorized access
Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, e.g. by use of firewalls and network segmentation. For
maore information about industrial security, please visit
| http:iiwww.siemens.comiindustrialsecurity
] » Stop modules The modules are stopped for downloading to device. Stop all
k
] » Software Download software to device Consistent download
[<] i =1
Fil ‘ !—i:ead—ru Cancel | o
Lag"

) | 7 | |
= = — - — —

Click on "Finish" to launch the modules.
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5.11.1 Allocating the device name

The 10-Link Master needs to be given a unique name, so that it can be suitably assigned in the control envi-
ronment. To do so, right-click on the controller in the Device view and select "Assign device name".

Project Edit View Insert Online Options Tools Window Help

Totally Integrated Automation
PO

Overview gh EPOLOOY

CF (3 l soveproiect @ X 52 3 X ¢ (s 5 B G B 2 F Gooiie o Goofiine | Jp BB 3 = (1] EIAE
Options (2]
e : z
i FIFPEECE BE
3
9| Module v | Catalog H
= eroL0n [earcke W62
8
b iy & Filter g
~ 10-Link Master_1 » [ Head modue 2
StatusiControl Module [ Submodules
Tl s ;
b [® Langus.. ik In 2 Bytes Ml Digital In ()Dig. B °
o Digital Out (A)iDig. (B) Il Digital out (A)Dig. (8)
[ Online acc
[ Cord Reod Dl (Y (B Ml 1oL 510 (RDigitsl 8
Digital In (A)Dig. (8)_4 Dl T
I Digital In (A)IDig. ()_S « [ ioLiNPUT
Curlex. b Digital In (A)IDig. (B)_6 Bl 0-tink in 1 Byte
CU:~C - Digital In (A)Dig. (B)_7 04k n 16 Bytes
culey
" Ml 1o-Link In 2 Bytes
oel OLink In 24 Bytes
" Ml 10-Link In 3 Bytes
& Go'to topologyview O-Link In 32 Bytes
g Goto network view Ml 10-Link In 4 Bytes
Compile N Ml 10Link In 8 Bytes
Downlozd to device » » (@i oL-ouTruT
& Go enline Cerla » [ omER
(WG . .
L Online & diagnostics Cirl+D
v | Details view
Name
Qm Cros el 5
- > - - -
g} Propertes Areencer fies % info &) €] Diagnostics
General [=> Export module labeling strips...
(G120 [srow st mesages =
1 Message Gotwo |7 Date Time
Scanning for devices completed for interface ASIX AX88179 USB 3.0 te Gigabit Ethermet Ada.. 83112017  2:54:49 FM [}
Loading completed errors: 0; warmings: ). 83112017  2:57:09PM =4
< I B B i 5| |> |Information

The I0-Link Master can then be given a name and the name assigned.
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‘Assign PROFINET device name. 5
view
Configured PROFINET device
PROFINET device name: | €p0I001 [~
Device type:  |EPOLOOT |
Online access
Type of the PGIFC interface: ﬁ_PNNE |" le
PGIPC interface: |l ASIX AX58179 USB 3.0 to Gigabit Ethemet A__ | 7| )
L i
= Device filter
<) 3
[ Only show devices ofthe same type 4
["] only show devices with bad parameter settings ’:
[ only show devices without names :7
Accessible devices in the network:
IF address MAC address Device PROFIMET device na... a Status
192.168.100.1 54-4A-05FF00-1B  EFOLOO1  ep0IDO1 oK
[C) Flash LED
[<] [T [2]
Update list | [ Assign name {$
IMPORTANT
. A basic configuration, including transmission of process data, is now complete. The con-

troller, including the connected 10-Link Master, should thus be in run mode.
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5.12 10-Link device tool configuration (port configuration tool)

This 10-Link Master and the connected I0-link-compatible sensors or actuators can be configured using an
10-Link device tool. The 10-Link Master can be connected to the well-known TMG IO-Link device tool, version
5 or higher, for this purpose. This allows 10-Link devices to be easily configured using I0DD (IO-link Device
Description files). IODD is recognized worldwide. The 10-Link device tool supports 10-Link V1.0 (IODDs
V1.0.1) and IO-Link V1.1 (IODDs V1.1). The corresponding configuration can be saved directly to the con-
nected master using an 10-Link device tool.

Main functions:
¢ |0-Link device project management

* Port configuration of I0-Link Masters (without connected real-time control)
* 10-Link device operation and configuration by I0ODD

The tool can be used as a standalone program or integrated into the SPS programming software, such as
STEP 7 or TIA Portal, via the TCI (Tool Calling Interface).

Please contact the manufacturer directly as an appropriate license is required for the 10-Link device tool.

https://tmg-karlsruhe.de/en/contact
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6. 10-Link device parametrization

The Siemens "IO_LINK_DEVICE" TIA function block can be used to write an 10-Link device's parameters and
read parameters, measured values and diagnostics data acyclically.

T’FB50001

"I0_LINK_DEVICE®
EN ENO[—
REQ DONE_VALID [~
D BUSY [~
CAP ERROR[—
RD_WR STATUS
PORT I0L_STATUS
IOL_INDEX RD_LEN
10L_SUBINDEX
LEN
RECORD_IOL_
DATA

Service data are unambiguously addressed via the index and subindex and can be retrieved using the logic
start address for status/control module inputs (ID), the Client Access Point (CAP = 255) and the correspond-
ing 10-Link port (PORT) 1-8 for 10-Link ports).

The function block is always processed over several SPS cycles in such cases. Retrieval, the use of I0-Link
port functions and the permanent back up or restoration of device data are to be controlled by the user
program. You will find more detailed information in the SIEMENS document "Acyclic read and write with the
|O-Link library".

7. SNMP

10-Link Master devices support the objects required in the PROFINET specifications as per the SNMP v1
protocol standard.

These include objects from RFC 1213 MIB-II (system group and interfaces group) and the LLDP-MIB.
Passwords:

* Read community: public

* Write community: private
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8. Media Redundancy Protocol (MRP)

A redundant PROFINET communications can be established with the 10-Link Master via a ring topology
without using additional switches. An MRP redundancy manager closes the ring, detects individual faults and
sends the data packages via the redundant path in the event of a fault.

The following prerequisites must be met to use MRP:
* All devices must support MRP.

* MRP must be enabled on all devices.
* The devices can only be connected via the ring port.

A meshed topology is therefore not permitted.
* Max. 50 devices are permitted in a ring.

* All devices feature the same redundancy domain.

* One device must be configured as a redundancy manager.

* All other devices must be configured as redundancy clients.

* No prioritized ramp-up (FSU) is permitted.

* The addressing surveillance time for all devices must be greater than the

reconfiguration time (typically 200 ms, min. 90 ms).
¢ |t is recommended to use automatic network setting on all devices.
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The following screenshot shows the setting option for a possible MRP ring configuration. It is recommended
to enable the diagnosis alarm to detect an individual fault.

T4 Siemens - CilUsersUochenWiDocuments\Automation\Testprojekt| O-LinkMastenTestprojektiO-LinkMaster
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v e 3
HOO B [ ¢ neword| £ comnections [Fuconecion [+] B SR @ Network overview | | ) g
2
H
%7 pevice v | Catalog 3
~ (] TestprojektO-inkmster S Sy [Searchs | i) t] | ©
B Add new device RS g
T e Do Steuerung EPOLOOT [ p— = ‘w"kwui d Filter g
» [ steuerung [CPU 1212C ACIDC/RIy] U tz1ze EFOLOOT ShaLER Meroloc ba EEEE ©
» [ Common data EEE > |
» [£] Documentation settings »mpcssems R
» (@ Languages & resources »monesaze. o
» I Online sccess > mnetvorkco.. |2
» [ cardReaderiuse memory <Ju] 100% ] —=: 5| ¥ M Detecting&... |2
El = - = “y = = » (W Distribute... |3
[\ Properties |7} Info_i)| % Diagnostics [ Field devices |@
|| General [ 10tags [ System comstants | Texts | » (8 Otherfeidd.. L
General il I
> > Device 3
= Domain management 2
~ Sync domains PROFINET 10 system g
~ Sync-Domain_1 =
Device 10 system i
~ WRP domains + [Steuerung PROFINETIG-Syster (100) =
~ mrpdomain-1 5
Device ]
Overviewisachronaus mode
~ | Details view ‘
§|  Devices
Neme H
10 device name MRP domain Ring port 2
1 |eroLoot mrpdoma._. [ Client |§m 101100 MBitis [x1 P1 Rl 0__ [~ |
3 | Steuerung FROFINETSch... mrpdomain-  Not device in .
[€] m [>]
> |Information

9. Identification & maintenance functions (1&M)

The PROFINET module is able to clearly identify each individual device built into the system using an elec-
tronic nameplate. The user can read such device-specific data on an acyclic basis at any time. Location IDs,
installation date and detailed descriptions can also be added to the module during system creation. This

range of functions comprise the 1&M functions.

9.1 Supported I&M functions

9.1.1 Module-specific 1&M functions

The module-specific I&M functions 0 to 4 can be read or written via Slot 0. The data records are assigned

using the indicated index.

Multiprotocol 10-Link Master

31



Data object Length [byte] | Access |Default value/description
MANUFACTURER_ID 2 Read 0x01D3
(wenglor sensoric GmbH)
ORDER_ID 20 Read Order number of module in ASCII
SERIAL_NUMBER 16 Read Defined in production process in ASCII
HARDWARE_REVISION 2 Read Hardware revision of device
SOFTWARE_REVISION 4 Read Software revision of device
REVISION_COUNTER 2 Read Is incremented for each statically saved parameter
change in the 10-Link Master (e.g. device name or
IP address)
PROFILE_ID 2 Read 0xF600 (Generic device)
PROFILE_SPECIFIC_TYPE |2 Read 0x0003 (I0-Module)
IM_VERSION 2 Read 0x0101 (I&M Version 1.1)
IM_SUPPORTED 2 Read 0x001E (I&M 1...4 is supported)
I&M O (Slot 0, Index OXAFFO)
Data object Length [byte] |Access |Default value/description
TAG_FUNCTION 32 Read/ | 0x20 ff. (empty)
write
TAG_LOCATION 22 Read/ | 0x20 ff. (empty)
write
I&M 1 (Slot 0, Index OXAFF1)
Data object Length [byte] | Access |Default value/description
INSTALLATION_DATE 16 Read/ 0x20 ff. (empty); supported data format is a visible
write string with a fix length of 16 byte;
“YYYY-MM-DD hh:mm” or
“YYYY-MM-DD” filled with blank spaces
1&M 2 (Slot 0, Index OXAFF2)
Data object Length [byte] | Access |Default value/description
DESCRIPTOR 54 Read/ | 0x20 ff. (empty)
write
I&M 3 (Slot 0, Index OXAFF3)
Data object Length [byte] |Access |Default value/description
SIGNATURE 54 Read/ | 0x20 ff. (empty)
write

1&M 4 (Slot 0, Index OxAFF4)
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9.1.2 |10-Link Master 1&M functions
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The 10-Link Master-specific I&M functions 0 to 99 can be read via Slot 1.

The data records are assigned using the indicated index.

Data object Length [byte] | Access |Default value/description
MANUFACTURER_ID 2 Read 0x01D3
(wenglor sensoric GmbH)
ORDER_ID 20 Read Order number of module
SERIAL_NUMBER 16 Read Defined in production process
HARDWARE_REVISION 2 Read Hardware revision of device
SOFTWARE_REVISION 4 Read Software revision of device
REVISION_COUNTER 2 Read Is incremented for each statically saved parameter
change in the 10-Link Master (e.g. device name or
IP address)
PROFILE_ID 2 Read 0x4E00 (IO-Link Master)
PROFILE_SPECIFIC_TYPE |2 Read 0x0000
IM_VERSION 2 Read 0x0101 (I&M Version 1.1)
IM_SUPPORTED 2 Read 0x0001 (profile-specific)
I&M 0 (Slot 1, Index OXAFFQ)
Data object Length [byte] | Access |Default value/description
IOL_VERSION 1 Read 0x11 (I0-Link version 1.1)
IOL_PROFILE_VERSION 1 Read 0x10 (IO-Link profile version 1.0)
IOL_FEATURE_SUPPORT |4 Read 0x00000000
NUMBER_OF _PORTS 1 Read 0x08 (number of supported 10-Link ports)
REF_PORT_CONFIG 1 Read 0x00 (no port configuration data supported)
REF_10_MAPPING 1 Read 0x00 (no I/0O mapping data supported)
REF_IPAR_DIRECTORY 1 Read 0x00 (no iPar directory supported)
REF_IOL_M 1 Read 0x00 (no IOL-M parameter supported)
NUMBER_OF_CAPS 1 Read 0x01 (number of Client Access Points)
INDEX_CAP1 1 Read O0xFF (Client Access Point for IOL_CALL)

1&M 99 (Slot 1, Index 0xB063)
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9.1.3 I0-Link device ID I1&M functions

The 10-Link device specific I&M functions 16 to 23 can be read or written via Slot 1, Subslot 1. The data re-
cords are assigned using the indicated index. Only data which is not equal to zero are received if a connec-
tion has been established to an |O-Link device.

Data object Length [byte] |Access |Default value/description
VENDOR_ID 2 Read 0x0000

(I0-Link device — manufacturer ID)
DEVICE_ID 4 Read 0x00000000

(I0-Link device ID)
FUNCTION_ID 2 Read 0x0000

(I0-Link device - function ID)
RESERVED 10 Read 0x00 ff.

1&M 16-23 (Slot 1, Subslot 1, Index 0xB000-0xB007)

34 Identification & maintenance functions (1&M)



wenglor

9.1.4 Read and write of I&M data

The SIEMENS TIA Portal standard library provides system function blocks which can be used to read and
write &M data. A data record in such blocks contains a block header of 6 bytes and the actual I&M record
itself.

The data requested for reading or the data being written thus do not start until after the existing header. The
header content also needs to be included when writing. The following table shows the structure of a data
record.

Data object Length [byte] | Data type | Coding Description
BlockType 2 Word I&M 0: 0x0020 | BlockHeader
i&M 1: 0x0021
i&M 2: 0x0022
i&M 3: 0x0023
i&M 4: 0x0024
i&M 16-23:
0x0F00
i&M 99: 0xOF00
BlockLength 2 Word 1&M 0: 0x0038
i&M 1: 0x0038
i&M 2: 0x0012
i&M 3: 0x0038
i&M 4: 0x0038
i&M 16-23:
0x0014
i&M 99: 0x000F
BlockVersionHigh |1 Byte 0x01
BlockVersionLow |1 Byte 0x00
I&M Data I&M 0: 54 Byte 1&M Record
i&M 1: 54
i&M 2: 16
i&M 3: 54
i&M 4: 54
i&M 16-23: 18
i&M 99: 13

9.1.5 I&M Read Record

I&M data can be read using the default RDREC (SFB52) function block in TIA. The slot's/subslot's (ID) logic
address and the I&MIndex (INDEX) are to be used as the transfer parameters during this process. Return
parameters indicate the length of the received 1&M data and convey a status or error message.
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9.1.6 I&M Write Record

I&M data can be written using the default WRREC (SFB53) function block in TIA. The slot's/subslot's (ID) logic
address, the I&MIndex (INDEX) and the data length (LEN) are to be used as the transfer parameters during
this process. Return parameters convey a status or error message.

10. Bit assignment

The PROFINET IO-Link Masters use a modular device model.

Slot 1, Subslot 1, contains the 10-Link Master status and control module. This module always features 4 byte
input and 4 byte output data and is always permanently pre-configured based on the GSDML file when a 10-
Link master is selected.

The 10-Link ports are mapped in the consecutive Subslots 2 to 9 in Slot 1 and may feature a different operat-
ing mode and data length depending on the configuration.

10.1 Digital IO mapping mode 1 (default mapping)

Mapping Mode 1 has been selected during the 10-Link master configuration, so the status and control mod-
ule data are transferred as follows.
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10.1.1 Status/control module input data

Byte Byte 0, digital input status

Bit 7 6 5 4 3 2 1 0
Port X4 X4 X3 X3 X2 X2 X1 X1
Pin 2 4 2 4 2 4 2 4
Channel 4 4 3 3 2 2 1 1

Byte 0, digital input status

Byte Byte 1, digital input status

Bit 7 6 5 4 3 2 1 0
Port X8 X8 X7 X7 X6 X6 X5 X5
Pin 4| 4
Channel E 6 | 5

Byte 1, digital input status

Byte Byte 2, IOL-COM state

Bit 7 6 5 4 3 2 1 0
Port X8 X7 X6 X5 X4 X3 X2 X1
Pin 4 4 4 4 4 4 4 4
Channel 8 7 6 5 4 3 2 1

Byte 2, IOL-COM state

Byte Byte 3, IOL PD valid

Bit 7 6 5 4 3 2 1 0
Port X8 X8 X7 X7 X6 X6 X5 X5
Pin 4 4 4 4 4 4 4 4
Channel 8 7 6 5 4 3 2 1

Byte 3, IOL PD valid

Key:
 The status of the digital outputs is given in the digital input data.

* The data in the cells highlighted in blue show the status of the outputs.
* Channel: the used PROFINET device model channel number for the diagnosis messages.

* |OL-COM state: the "IOL-COM state" indicates whether the relevant port has established communication
with the IO-Link device.

* |OL-PD valid: the "IOL-PD valid" information indicates whether the relevant port's I0-Link process data are
valid.
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10.1.2 Output data from status/control modules

Byte Byte 0, IOL PD valid

Bit 7 6 5 4 3 2 1 0

Port X4 X4 X3 X3 X2 X2 X1 X1
Pin — 4 — 4 — 4 — 4

Channel — 3 — 3 — 2 — 1

Byte 0, digital output state

Byte Byte 1, digital output state
Bit 7 6 5 4 3 2 1 0
Port X8 X8 X7 X7 X6 X6 X5 X5

Pin 4
Channel 8 | 6 | 5

Byte 1, digital output state

Byte Byte 2, digital output state

Bit 7 6 5 4 3 2 1 0
Port X8 X7 X6 X5 X4 X3 X2 X1
Pin 4 4 4 4 4 4 4 4
Channel 8 7 6 5 4 3 2 1

Byte 2, COM mode

Byte Byte 3, reserved

Bit 7 6 5 4 3 2 1 0
Port = = = = = = = =
Pin — — — — — — — —
Channel — — — — — — — —

Byte 3, reserved

Key:
* Byte 0, (Pin 4, C/Q mode): The process data can be used to control the digital output on the correspond-
ing port. The I0-Link port must be configured as a digital output in the engineering tool.

* Byte 2 (COM mode) allows one or more |0-Link ports which have been previously configured in digital
input (DI) operating mode to switch to I0-Link operating mode temporarily (provided that the correspond-
ing COM port has been activated). This ensures that communication can be established to parametrize
with the connected IO-Link device. There is no process data exchange during this time.
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10.2 Digital |10 mapping mode 2 (E2C compatibility)
Has been selected during the Mapping Mode 2 10-Link Master configuration.

10.2.1 Status/control module input data

Byte Byte 0, digital input status

Bit 7 6 5 4 3 2 1 0
Port X8 X7 X6 X5 X4 X3 X2 X1
Pin 4 4 4 4 4 4 4 4
Channel 8 7 6 5 4 3 2 1

Byte 0, digital input status

Byte Byte 1, digital input status
Bit 7 6 5 4 3 2 1 0
Port X8 X7 X6 X5 X4 X3 X2 X1

Pin 2 2 2 2
Channel 4 3 2 1

Byte 1, digital input status

Byte Byte 2, IOL-COM state

Bit 7 6 5 4 3 2 1 0
Port X8 X7 X6 X5 X4 X3 X2 X1
Pin 4 4 4 4 4 4 4 4
Channel 8 7 6 5 4 3 2 1

Byte 2, IOL-COM state

Byte Byte 3, IOL PD valid

Bit 7 6 5 4 3 2 1 0
Port X8 X7 X6 X5 X4 X3 X2 X1
Pin 4 4 4 4 4 4 4 4
Channel 8 7 6 5 4 3 2 1

Byte 3, IOL PD valid

Key:

* The status of the digital outputs is given in the digital input data.

* The data in the cells highlighted in dark gray show the status of the outputs.

* Channel: the used PROFINET device model channel number for the diagnosis messages.

* |OL-COM state: the "IOL-COM state" indicates whether the relevant port has established communication
with the 10-Link device.

* |OL-PD valid: the "IOL-PD valid" information indicates whether the relevant port's I0-Link process data are
valid.
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10.2.2 Output data from status/control modules

Byte Byte 0, digital output state

Bit 7 6 5 4 3 2 1 0
Port X8 X7 X6 X5 X4 X3 X2 X1
Pin 4 4 4 4 4 4 4 4
Channel 8 7 6 5 4 3 2 1
Byte 0, digital output state

Byte Byte 1, digital output state

Bit 7 6 5 4 3 2 1 0
Port X8 X7 X6 X5 X4 X3 X2 X1
Pin — — — —
Channel — — — —
Byte 1, digital output state

Byte Byte 2, COM mode

Bit 7 6 5 4 3 2 1 0
Port X8 X7 X6 X5 X4 X3 X2 X1
Pin 4 4 4 4 4 4 4 4
Channel 8 7 6 5 4 3 2 1
Byte 2, COM mode

Byte Byte 3, reserved

Bit 7 6 5 4 3 2 1 0
Port = = — — — — — —
Pin — — — — — — — —
Channel — — — — — — — —

Byte 3, reserved

Key:

* Byte 0, (Pin 4, C/Q mode): The process data can be used to control the digital output on the correspond-
ing port. The I0-Link port must be configured as a digital output in the engineering tool.

* Byte 2 (COM mode) allows one or more 10-Link ports which have been previously configured in digital
input (DI) operating mode to switch to I0-Link operating mode temporarily (provided that the correspond-
ing COM port has been activated). This ensures that communication can be established to parametrize
with the connected IO-Link device. There is no process data exchange during this time.
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11. Process data for 10-Link ports, Slot 1/Subslot 2 — Subslot 9

The process data lengths of the |0-Link ports in COM mode depend on the 10-Link port configuration X1-X8.
Data lengths can be configured between 1and 32 byte input data and/or 1and 32 byte output data.

The data contents should be taken from the descriptions of the IO-Link devices. If there is no exact data
length for configuration for the 10-Link device, the next highest data length should be selected.

The selected mapping mode for the status/control modules has no impact on the 10-Link ports' process data.

12. Handling of diagnoses

12.1 Errors in the system/sensor power supply

The voltage value reading for the incoming system/sensor power supply is monitored across the board. An
error message is generated if the voltage falls below about 18.6 V or exceeds about 30 V.

The green US indicator goes out.

The error message has no impact on the outputs.

ATTENTION!
A It must be assured at all times that supply voltage — measured at the most distant user — is no
less than 18 V DC from a system power supply standpoint.

The following collective diagnosis message is generated:

Channel number of diagnosis 0x8000 (diagnosis not channel-related)

Channel-related diagnosis code 0x0002

Channel-related diagnosis code message Undervoltage

Extended description Voltage fault in auxiliary power supply (Uayx).
detected by 10-Link Master.

Multiprotocol 10-Link Master a1



12.2 Error in the auxiliary/actuator power supply

The voltage value reading for the incoming auxiliary/actuator power supply is monitored across the board. If a
Uaux diagnosis message is activated, an error message is generated if the voltage falls below about 18.6 V or
exceeds about 30 V.

The U,y indicator lights up red.

If output channels are activated, other error messages triggered by the voltage error are generated at the I/O
ports.

The U,y diagnosis message is disabled in the default setting and must be activated by parametrization.

The following collective diagnosis is generated:

Channel number of diagnosis 0x8000 (diagnosis not channel-related)

Channel-related diagnosis code 0x0103

Channel-related diagnosis code message Voltage fault in auxiliary power supply (Uayx),
detected by |O-Link Master.

12.3 Overload/short circuit in the /O port sensor power supply outputs

The following channel-specific diagnosis messages are generated in the event of an overload or short circuit
between Pin 1 and Pin 3 in the ports (X1-X8).

Channel number of diagnosis 0x01-0x08

Channel-related diagnosis code 0x01

Channel-related diagnosis code message Short circuit

Extended description Short circuit or overload in the sensor power supply
at Pin 1 in 1/O port detected by the 10-Link Master.

Following error message is generated as an alternative:

Channel number of diagnosis 0x01-0x08

Channel-related diagnosis code 0x0113

Channel-related diagnosis code message 10-Link Port driver's high temperature limit exceeded
(short circuit or overload), detected by 10-Link Master.
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12.4 Overload/short circuit in the 500 mA digital outputs

The digital outputs on the C/Q pin are short-circuit- and overvoltage-proof. In the event of an error, the output
is automatically switched off and automatically switched on again on a cyclical basis.
The device delivers the following PROFINET diagnosis message in the event of a fault:

Channel number of diagnosis 0x01-0x08

Channel-related diagnosis code 0x010A

Channel-related diagnosis code message Short circuit or overload in digital output at Pin 4/Ch.
Ain 10-Link port in DIO mode, detected by 10-Link
Master.

12.5 Overload/short circuit in the 2.0 A digital outputs

There are four 2.0-A outputs are available in the Class B ports in the IO-Link Master module.
A channel error is detected by comparing the target value set by a controller and the actual value in an output

channel.

Target value Actual value Remark

Active Active OK; no diagnosis
Off Off OK; no diagnosis
Active Off Short circuit

Channel indicator is red.
Channel error bit in the diagnosis is activated.
Channel is blocked after error is eliminated.

Interpretation of channel errors

If an output signal is enabled (rising edge in the channel status)
or disable (falling edge), the channel errors are filtered for the time interval which you have established in the

"Surveillance timeout" parameter when configuring the module. The value of this parameter

is between 0 to 255 ms; the factory setting is 80 ms.
The filter is used to prevent premature error messages when switching on a capacitive load, switching off an

inductive load or other voltage spikes caused by a change in status.
The filter time is typically 5-10 ms. between error detection and a diagnosis message when the output chan-

nel is in a static state, while it is thus permanently switched on or off.

The device delivers the following PROFINET diagnosis message in such a case:

Channel number of diagnosis 0x05-0x08

Channel-related diagnosis code 0x0109

Channel-related diagnosis code message Short circuit or overload in digital output at Pin 2/Ch.
B in 10-Link port type, detected by |O-Link Master.
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12.6 Overload/short circuit in the auxiliary power supply (Uayx) at Class B port

The following channel-specific diagnosis message is generated in the event of an overload or short circuit

between Pin 2 and Pin 5 in these ports (X5-X8).

Channel number of diagnosis

0x05-0x08

Channel-related diagnosis code

0x0108

Channel-related diagnosis code message

Short circuit or overload detected by the 10-Link
Master in the sensor power supply at Pin 2 in 10-Link

type ports.

12.7 10-Link C/Q error

The following error message is generated if an 10-Link device is detached in COM mode or an electrical fault

occurs at C/Q (Pin 4) due to a short circuit, for example.

Channel number of diagnosis 0x01-0x08
Channel-related diagnosis code 0x0006
Channel-related diagnosis code message Line break

Extended description

Missing/incorrect device, cable break or short circuit/
overload detected by I0-Link Master at Pin 4/Ch. A in
10-Link port.
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12.8 10-Link device diagnoses

Diagnoses from 10-Link devices which send the device to the 10-Link Master are reported using a standard

wenglor

channel diagnoses and an extended channel diagnosis.

Standard channel diagnosis message:

Channel number of diagnosis

0x01-0x08

Channel-related diagnosis code

Depends on |O-Link device diagnosis

Channel-related diagnosis code message

Depends on 10-Link device diagnosis

Extended channel diagnosis message:

Channel number of diagnosis

0x01-0x08

Channel-related diagnosis code

0x9000

Channel-related diagnosis code message

EventCode << 16 | ChannelNumber << 8 |
EventQualifier

» EventCode: diagnosis code reported by the 10-Link device.
Use the |I0-Link device documentation to interpret the error message.

e ChannelNumber: 1-8 in the 10-Link Master port where a connected device reports an error.

» Event qualifier:

Byte 2, COM mode | Type Res. Instance
Bit 7 l6 5 4 3 2 1 0
» Event qualifier instance:
Value Definition
0 Unknown
1 Phy
2 DL
3 AL
4 Application
5t07 Reserved
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» Event qualifier res.: this bit is reserved and should be set to 0.

» Event qualifier type:

Value Definition

0 Reserved

1 Information

2 Warning

3 Error

» Event qualifier mode:

Value Definition

0 Reserved

1 Event single shot

2 Event disappears

3 Event appears
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Writing process data on the controller

The data type and the input address for process data can now be entered in the controller's standard vari-
ables table.

sers\ochenWiDocu ments\AULOmationtT estprojektiO-LinkMas ten estprojektiO-LinkMaster

Froject  Edit View Insert Online Optiens Tools Window Help TSty (e A e
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» [ Technology objects
» [gj External source files
~ [@Pictags
45 showall tags
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»
» s
=
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L @ Down
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» [, Device proxy data Qup
[ L B
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» [ Distributed 1i0 ..\ General | Cross-references | Compile |
<] il B Cross-reference information for: Input 1 an X2
| Details view Object Nurn...| Point of use a T |
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‘ i
L& Digitalin_()_Dig_(6) Hw_subM k I=]
L& Digitalin_(A)_Dig_(6) Hw_subM
L& Digital_in_(+)_Dig_(B).. Hw_SubM Reference language
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l&  EPOLOO1-Head H_SubM
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The "Monitor all" icon (glasses icon with an arrow in the tags screen in the standard variables table) can then
be used to issue the programmed process data value:
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wenglor sensoric GmbH, hereinafter referred to as wenglor, makes explicit reference to the fact that the
information contained in these operating instructions may be subject to continuous further development and
technical changes.

The operating instructions do not imply any guarantee from wenglor with regard to the described technical
procedures or specific product characteristics. wenglor assumes no liability for

printing errors or other inaccuracies contained in these operating instructions unless wenglor was demon-
strably aware of such errors at the point in time when the operating instructions were compiled. Furthermore,
wenglor herewith explicitly informs the user that these operating instructions are only a general description of
technical procedures. The manner in which they are implemented as described in this document may not be
suitable in all cases.

Information included in these operating instructions is subject to change without notice.

No part of this document may be duplicated or translated into any other languages, regardless of the means
used, without prior written consent from wenglor sensoric GmbH.

© 19.09.2017
wenglor sensoric GmbH
www.wenglor.com
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