Application Note — Integrating P+F Comtrol’s I0Link Master into TIA Portal v13

Detail: PDI data from IOLink Sensor into S7-1500
Prerequisites:
PNIO model of IOLM
All necessary cables and power supplies and sensors
Powered up with appropriate IP address

No network/security/rules interference between PLC/NIC/TIA Portal

Date of Note (implies era of relevance): 5/16/19

Author’s Note: There may be more than one way to accomplish the end goal of this exercise. Other ways may have advantages. However, it has
been observed that with the featured equipment this approach was effective.



1a) Ensure that you can ping everything involved before beginning

Pinging 192.168.16.41

heply from
Reply from
Reply from
Reply from

with 32 bytes of data:

192.168.16.41: bytes=32 time=1ms TTL=30
192.168.16.41: bytes=32 time=1ms TTL=30
192.168.16.41: bytes=32 time=1ms TTL=30
192.168.16.41: bytes=32 time=1ms TTL=30

Ping statistics for 192.168.16.41:

Packets: Sent = 4, Received = 4, Lost = @ (0% loss),
Approximate round trip times in milli-seconds:

Minimum = 1ms, Maximum = 1ms, Average = 1ms

C:\Users\FAE_PFComtrol>ping 192.168.16.43

Pinging 192.168.16.43 with 32 bytes of data:

Control-C
it

C:\Users\FAE_PFComtrol>ping 192.168.4.70

Pinging 192.168.4.70 with 32 bytes of data:

Reply from
Reply from
Reply from
Reply from

192.168.4.70:
192.168.4.70:
192.168.4.70:
192.168.4.70:

Ping statistics for 192
Packets: Sent = 4, Received = 4, Lost = @ (0% loss),
Approximate round trip times in milli-seconds:
Minimum = @ms, Maximum = 2ms, Average = 1ms

C:\Users\FAE_PFComtrol>

bytes=32 time<ims
bytes=32 time=1ms
bytes=32 time=1ms
bytes=32 time=2ms

.168.4.70:

Installed software
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umentation_Ge
umentation_Ge
umentation_Ge
umentation_Ge
umentation_Ge
umentation_Ge
umentation_Ge

umentation_Ge



& Move to OneDrive
Run with graphics processor
Open file location

& Run as administrator
Troubleshoot compatibility
Pin to Start

£ Scan with Windows Defender..

Pin to taskbar
Restore previous versions

Send to

Create shortcut
Delete

Rename

Properties

H Wl O Type here to search

1b) When you run TIA Portal, you may have to run as Administrator. We have
observed an inability to use certain vital functions until we chose to do this.
(Win 10 Enterprise)



2a) Give the project a name.

TA Siemens

Totally Integrated Automation

Create new project

Project name: | EIIEH

Open existing project
Path: | DiTravel\Denmark_Mannheim_2019\Lab_Material_onG3\DMUP_PNIO

Create new project Author: | FAE_PFComtrol

B

Comment:
Migrate project

Create

Welcome Tour

Installed software

Help

User interface language

P Project view

QO Type here to search i)

. 244PM
T 5/10/2019

5

In the next step, the path will be established. It may be beneficial to explore ahead of time and decide where you will want to create this
project. Some like to create folder structure to support a plan for several revisions as the project progresses but that is personal choice.



2b) Create the project, with name and path

T4 Siemens

Totally Integrated Automat

Create new project

1oat " Project name: PNIO_IOLM_Ex1
@ Open existing project
Path: |D\Travel\Denmark_Mannheim_2019\Lab_Material_onG3\OLM_PNIOUOLM_PNIO_Ex1

@ Create new project Author: | FAE_PFComtrol

Comment: q
M

® Migrate project

*

Create

Creating project...

Creating project...
. Welcome Tour

The project
D:ATravel\Denmark_Mannheim_2019\Lab_Material_onG3\IOLM_PNIOIOLM_P
. NIO_Ex1\PNIO_IOLM _Ex1\PNIO_IOLM Ex1.ap13 is being created. Please

wait.

@ Installed software

® Help

ﬁ User interface language

P Project view

ﬂ O Type here to search




3) Hit “Project View”

74 Siemens - D:\Travel\Denmark_Mannheim_2019\Lab_Material_onG3UOLM_PNIOVOLM_PNIO_Ex1\PNIO_IOLM_Ex1\PNIO_IOLM_Ex1

Totally Integrated Automation

First steps

Project: "PNIO_IOLM_Ex1" was opened successfully. Please select the next step:

Open existing project
Create new project
Migrate project

Close project

N Q Configure a device
Welcome Tour \ Write PLC program
First ste
F Configure
o technology objects
I Configure an HM screen

Installed software

Help

User interface language

Open the project view

P Project view Opened project: D:ATravel\Denmark_Mannheim_2019\Lab_Material_onG3\IOLM_PNIOIOLM_PNIO_Ex1\PNIO_IOLM_Ex1\PNIO_IOLM _Ex1

i T - N I 2:46 PM
Boas ® R oAma) e B




4) Under “online access,” double click “update accessible devices.”

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
2F [y saveproject & X y X s L) M E B RV coonline §F cooff : oy = PORTAL
Project tree m 4

|| Devices
0 Q

| Options

=
v | Find and replace

syse)|

+ | ] PNIO_IOLM_Ex1 ~
B¢ Add new device
s Devices & networks
» 4§ Common data
» 5[] Documentation settings

saueiqr] CH

n

Double click under your NIC card which is on
he same network segment as the PLC

» @ Languages & resources
v [y Online access
Y Displayihide interfaces
~ [} Realtek PCle GBE Family Controller ~
&_‘{ Update accessible devices
» L] Intel(R) Wireless-AC 9462 X0
» ]} Microsoft Wi-Fi Direct Virtual Adapter X
» [ Microsoft Wi-Fi Direct Virtual Adapter... Xl
» ]| PC Adapter [MPI] =)
]
s

» L]} PCinternal [Local]
[ Q Properties %4} Info ‘ Y| Diagnostics

» [ PLCSIM[PNIIE]
JGeneraI h(ross—references h’(ompile l

l

(T B m B

v | Details view

‘7 ! ‘9‘ Show all messages [+
Name e
! |Message Goto |? Date Time
° Project PNIO_IOLM_Ex1 opened. 5/10/2019 2:49:48 PM Py
[ ] Scanning for devices on interface Realtek PCle GBE Family Controller was started. 51012019  2:50:05 PM *d*A‘m‘r¥‘ ':)"
I U —— LA
v | Languages & resou...
~
[v

<] [T ] [>]

4 Portal view Scanning interface Re

UPM

ﬂ O Type here to search - = 5/10/2019 51



5) Check what devices were found. You should be able to see your PLC’s IP address here

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

5F Ty B saveproject 3 X EX O T ME B R Y coonline ¥ coofiline | Ao I 2 - ] PORTAL
Project tree m 4
| Devices Options &
0O g
=
v | Find and replace -
¥ ] PNIO_IOLM Ex1 -~ A =t
B Add new device 1 'T—J
o Devices & networks g
» .i Common data A g
Documentation settings i a
» @ Languages & resources ||
v [y Online access
Y Displayihide interfaces
~ [} Realtek PCle GBE Family Controller
8 plc1_ex1v2 [192.168.16.41] “
» @ dmupirwin [192.168.4.11] =
» Lu nolank-miSpc [10.8.4.20]
[ . 7 - = ] {
» [} Microsoft Wi-Fi Direct Virtual Adapter i
(T » :giMcrosoﬁ Wi-Fi ;)]:re:t Virtual ndaﬁ(er“;"?? & [mg info ‘{W
7 | Datalia i J General “ Cross-references h Compile ]
‘QHLJ‘Q‘ Show all messages [+]
Name
! Message Goto |? Date Time
Q Project PNIO_IOLM_Ex1 opened 5/10/12019 2:49:48 PM <
0 Scanning for devices on interface Realtek PCle GBE Family Controller was started. 51012019  2:50:05 PM <] ;Ai\ﬂ = ' ’; |
0 Scanning for devices completed for interface Realtek PCle GBE Family Controller. No devices were found .. 51012019  2:50:10 PM e —
: 5 v | Languages & resou...
o Scanning for devices on interface Realtek PCle GBE Family Controller was started. 5/10/2019  2:50:36 PM
0 Scanning for devices completed for interface Realtek PCle GBE Family Controller. Found 12 device(s) on t. 51012019  2:50:50 PM e =
0 Scanning for devices on interface Realtek PCle GBE Family Controller was started. 51012019  2:52:50 PM
0 Scanning for devices completed for interface Realtek PCle GBE Family Controller. Found 3 device(s) on th.. 5/10/2019  2:52:57 PM -
Y A
<] m | B

4 Portal view Scanning for devices completed for int

23 PM
ﬂ O Type here to search 5/10/2019




6) You must add the GSDML file for the PNIO |0-Link Master to your project. Choose “manage GSDML files” from the options menu.

_PNIO_Ex1\PNIO_I

Project Edit View Insert Online Options Tools Window Help

3 [% | save project EX D2z T MEE R ¥ coonline ¥ Gooffline

Totally Integrated Automation
PORTAL

|| Devices Options 5
o =
50O -
v | Find and replace
¥ _] PNIO_IOLM _Ex1 Y
B Add new device ,L—]
ﬂb Devices & networks Manage general station description files _a"
» [g§ common data - 2
z 2 Source path: Ainstrumentation_General\DMUPIPNIO\GSDML-V2.34-Comtrol-DM-20180528 ®
Documentation settings @
4 s S s
- © ,ng“ge A resoure Content of imported path —
¥ @ Online access
Y Displayihide interfaces 7] File Version Language Status Info
v []) Realtek PCle GBE Family Controller &, [C) GSDMLV2.34-Comtrol-DM-20180... V234 English Already installed DeviceMast...
ﬁ,‘) Update accessible devices
» (@ plc1_ex1v2 [192.168.16.41]
» [ dmupirwin [192.168.4.11] =
» 3] nolank-miSpc [10.8.4.20]
» [ Intel(R) Wireless-AC 9462 <] |
» [ Microsoft Wi-Fi Direct Virtual Adapter X8 e
» [} Microsoft Wi-Fi Direct Virtual Adapter... X
‘l -8 £ B = 4 Info ‘ Y| Diagnostics
[ =
r
v | Details view ,JET‘E—M
(9] 2.]@][show
S ‘ < [ [ | | >
Name - e
! |Message - R Time
@  FrojectPniO ‘ =i I concel [0 sugusem -
(i} Scanning fol _ D19 2:50:05 PM <l T Talani™"
o Scanning for devices completed for interface Realtek PCle GBE Family Controller. No devices were found .. 51012019  2:50:10 PM v‘“La T s‘;"
3 T g esou...
0 Scanning for devices on interface Realtek PCle GBE Family Controller was started. 51012019  2:50:36 PM [-anguage
~
o Scanning for devices completed for interface Realtek PCle GBE Family Controller. Found 12 device(s)on t 5/10/2019  2:50:50 PM —
o Scanning for devices on interface Realtek PCle GBE Family Controller was started. 51012019  2:52:50 PM
o Scanning for devices completed for interface Realtek PCle GBE Family Controller. Found 3 device(s) on th.., 5/1012019  2:52:57 PM 3
<| [T B

« portal vew

ﬂ O Type here to search




7) Be sure the GSDML file is in not still in a zip when you try to browse for it. Downloads from P+F Comtrol web site will often be in .zip
format. Unzip to your directory of choice, and then browse for it from TIA Portal’s GSD management option.

| IOLM_PNIO

Share View

Mt « DATA (D:) > Travel > Denmark_Mannheim_2019 > Lab_Material_onG3 > IOLM_PNIO v O Search IOLM_PNIO

Name Date modified Type Size
3 Quick access

GSDML-V2.34-Comtrol-10-Link-20181102 5/10/2019 258 PM  File folder
IOLM_PNIO_Ex1 5/10/2019 2:57 PM  File folder
GSDML-V2.34-Comtrol-10-Link-20181102 5/7/2019 4:00 PM Compressed

Desktop

Downloads

=
3
B

Documents

= Pictures
. DATA (Dy)
DMUP_PNIO
IOLM_PNIO_Ex1
PVDX

#@& OneDrive
S This PC

¥ Network

3 items




8) Once the GSD file for IOLM is successfully installed, it is a good idea to verify that you can discover your PNIO IOL Master. Under “online
access,” double click “update accessible devices.”

74 Siemens - D:\Travel\Denmark_Mannheim_2019\Lab_Material

Project Edit View Insert Online Options Tools Window Help

e " Totally Integrated Automation
K Save project =% 2 X Nz

Go online ¥ Gooffline ' fio [N I8 2 - []] PORTAL

|| Devices | Options =
. ==
50O | =i}
v | Find and replace e
v ] PNIO_IOLM_Ex1 Py —
B Add new device (3 Lr-_"
s Devices & networks Manage general station description files g
» 'i Common data s
Documentation settings H
: ' @ l..anguage: & resources Installation result -
¥ @ Online access
Y Displayihide interfaces ! |Message
v []) Realtek PCle GBE Family Controller E (V] Installation was completed successfully.
bgn? Update accessible devices
» [ plc1_ex1v2[192.168.16.41]
» @ dmupirwin [192.168.4.11] =
» '_u nolank-miSpc [10.8.4.20]
» [ Intel(R) Wireless-AC 9462 X |
» [} Microsoft Wi-Fi Direct Virtual Adapter i
» L} Microsoft Wi-Fi D|rettvmua|ndarp(er‘.;{ﬂ v ] Info ‘W
<] [ B —
v | Details view L GT?'BI [
(©]2.]@][show:
Name e
! |Message — Time
0 Project PNIO ‘ s | Install additional files e Close 19 2:49-48 PM -
(i} Scanning fol = B)19  2:50:05PM < T ] s
0 Scanning for devices completed for interface Realtek PCle GBE Family Controller. No devices were found .. 5/10i2019  2:50:10 PM e "—"
: : - T Languages & resou...
0 Scanning for devices on interface Realtek PCle GBE Family Controller was started. 5/10/2019 2:50:36 PM o~
o Scanning for devices completed for interface Realtek PCle GBE Family Controller. Found 12 device(s)on t 5/10/2019  2:50:50 PM = —
o Scanning for devices on interface Realtek PCle GBE Family Controller was started. 51012019  2:52:50 PM
0 Scanning for devices completed for interface Realtek PCle GBE Family Controller. Found 3 device(s) on th.. 5/10/2019 2:52:57 PM =
<| i >
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- A =
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9) If thisis a new project and you don’t already have your PLC included in the project, it is time to add your PLC. Choose “Add New Device”
and then choose your PLC type. You may have to refer to the physical label (or the onboard screen if present) in order to confirm the
exact model.

74 Siemens - D:\Travel\Denmark_Mannheim_2019\Lab_Material
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PORTAL
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10) Once PLC is added, navigate to the I0-Link Master via the hardware catalog on the right side of the screen. Since the GSDML file has
been added to the project, the IOLM should appear here. Note that there are many versions in the Profinet |10 family of the IOLM. Be
sure to choose the right one.
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|
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»
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11) In the IOLM embedded page, you can change the Network settings if you have not already done so. If you change the network settings,
reboot. Note that our official documentation discusses other approaches to integration that are available; For example you can assign
the IP address from TIA Portal rather than in the IOLM embedded page. For many purposes, it may be more consistently convenient to
maintain awareness of the IOLM in all contexts by only configuring the IP address via the embedded page, and by using only static IPs.
This is the approach that will be discussed in this note. Note that the “Host Name” is NOT the Profinet name which TIA Portal will use.

€ 192.168.1643 I0-Link Master: pa X = & 192.168.4.70 10-Link Master: Net X + — X
€« C ® Notsecure | 192.168.4.70/Network/Se *w 6
ComrTROL Home Diagnostics [EeGRNINEIahM Advanced Attached Devices Help Logout  E=
IO-LINK  PROFINET IO MODBUS/TCP OPCUA NETWORK MISC LOAD/SAVE CLEAR SETTINGS
Network Settings @
Current Netmask 255.255.0.0 o
Current Gateway
Current DNS
Configuration
Host Name Nernst
IP Type static v
Static IP Address (XxX.XXX.XXX.XXX) 192.168.4.70
Static Subnet Mask (XXX.XXX.XXX.XXX) 255.255.0.0
Static Gateway Address (XXX.XXX.XXX.XXX) 0.0.0.0
DNS 1 (XXX.XXX.XXX.XXX)
RUS 2ibeccioue a0 Reboot after assigning a network
name. Note: IP can be assigned in
IP Address Conflict Detection enable v here or you can let the PLC do it. We'll
use static IPs assigned in the webpage.
NTP Server IP/Hostname e

Welcome Admin © Copyright Comtrol Corp.
! I7al U0 PM
f = " A -
ﬂ O Type here to search e MR 5/10/2019 E‘




11b) In the embedded web page, configure the Profinet name of the IOLM. This will be an important identity in all PNIO clients that may
communicate with this PNIO I0-link Master.

-

& 192.168.1643 I0-Link Master: pa X = & 192.168.16.44 |0-Link Master: Pf X = & 192.168.4.84 |0-Link Master: pac X ‘ +

<« C  ® Notsecure | 192.168.16.44/ProfinetlO/Settings

ComTROL Home Diagnostics HeGlils[Nicldtlil Advanced Attached Devices Help Logout E=

IO-LINK PROFINET IO MODBUS/TCP OPCUA NETWORK MISC LOAD/SAVE CLEAR SETTINGS

PROFINET IO Settings @

EDIT

PROFINET IO CONFIGURATION

PROFINET IO Device Name nernstpnio

IOL_CALL Function Block Timeout (1 - 20) 20

Welcome Admin © Copyright Comtrol Corp.
5113 PM

£ A e B

O Type here to search




12) Right click the IOLM and choose properties, then go to “Ethernet addresses.” For the method we used in this note, you should choose
“IP address is set directly at the device.” (You set the IP in step 11 if not sooner.)
Under the PROFINET section, be sure the box is not checked for “Generate PROFINET device name automatically.” Remember that for
the method in this note, the Profinet device name is assigned in the embedded web page as seen in step 11.

74 Siemens - D:\Travel\Denmark_Mannheim_2019\Lab_Material_onG3\UOLM_PNIOUOLM_PNIO_Ex1\PNIO_IOLM_Ex1\PNIO_IOLM_Ex1

Project Edit View Insert Online Options Tools Window Help

OF (% | saveproject 5 ¥

_ Totally Integrated Automation
EX e TME E R ¥ Goonline g¥ Go offline ﬂ,:ﬂ Bi®idl PORTAL

(1]
i

PROFINET 10-System (100): PN/IE_1 » IOLM8
| Devices ‘ |& Topology view hg}j Network view mf Device view ||k
. ; — —_— =
0 Q gt [oums g b 4 = Device overview 2
< -3
~ =
- — ¥¢ Module .. Rack El
= 3 P?‘flO_IOLM_ExI ] = ¥ |OLM8 o 0|~ :
I’ Add new device ST 0 g.
gy Devices & networks ° -
~ (@ PLC_1 [CPU 15111 PN] = ! = = |1
Y Device configuration i: o 3 =
‘y, Online & diagnostics — 0 4 %
» o Program blocks = 0 5 s
» _§ Technology objects 5
o 6 |z
» '@} External source files “ o 0 7l 18
» Lg PLCtags ™/ B
< Il 2| [100% N VY < [} >
» g PLCdata types (rarars. rararilil | —l— 7
r . £ . :
» [ Watch and force tables |'9 Properties | Info H& Diagnostics —
= = ‘ =
» L& Online backups General { 10 tags h System constants H Texts | -
A = : - )
b - flisces v General [V Use IP protocol als
&g Program info ) . »
3 Catalog information () setIP address in the project
» Ui Device proxydata _
w PROFINET interface [X1]
C4 PLCalarms v L
General -
il Details view Ethernet addresses 5
» Advanced options = %
Name Hardware identifier =|la
0¥ Device configuration Bad joepiiheation & Mawiten— b (®) 1P address is setdirectly at the device i
| Online & diagnostics Hardware identifier "
Program blocks Shared Device
i 3 PROFINET
_# Technology objects 8 d
0 Is files . :
R Extomal source flo ["] Generate PROFINET device name automatically
.a PLCtags
| PLCdata types PROFINET device name | NernstPNIO
(5l Watch and force tables Converted name: | nernstpnio
& Online backups Device number: |1 v
% Traces
i Device proxydata
g Program info vl ¢
4 Portal view =3 Ovenview IEfL’J 10LM8 i Scanning for devices completed for int
S 310 PM
i [ € A\ =
QO Type here to search 0 i~ & P s 072019 B

Do not worry if your name is converted to lower case letters. This does not matter.



13) This is a good time to save your project. If you created some folder structure in step 2a, navigate to that folder structure. Revision
control and storage methods are subjects of personal preference and not within the scope of this Note.
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14) Check the Real time settings “update time” if desired. For this note, it is not necessary to change it but it may be beneficial to know
about this setting and where to change it. In the “Network view,” right click the IOLM and select Properties, then “Real Time Settings.”
Note the update time should be considered with regard to the amount of data to be transferred, the overall configuration, and
bandwidth limits. It is not necessary or always a good idea to strive for maximum speed in this setting. As an example, if you are
connecting only process engineering sensors and the natural timing of your process is such that readings (data) will evolve slowly over
the course of many minutes, it is wasteful to ask for updates at 40 Hz. In large projects, it is wise to consider that many devices may
need bandwidth on the network and processing time in the PLC and it is always a good idea to be conservative in allowing the most
demanding or crucial transactions to use more resources. Having said all this, timing optimization can be subject to much debate
depending on the project, and is beyond the scope of this note.
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15a) Go offline if you are not presently offline.
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15b) To see PDI from an I0-Link device, first right click the module and choose “device configuration.” On the right side, navigate into the “IO
Link Port” and choose the form of data block that you would like to add. You will need to consider what you are connecting to the port. Do
you need an input or an output? How much data? It does not hurt to be generous. For example, you can choose “lIO-Link in 16 bytes” even
if the 10Link sensor actually only uses 2 bytes. The embedded web page of the IOLM can help here. Go into Diags/IOLink and check — with
the device plugged into the port- what is says for PDI valid, PDO valid, PDI size, and PDO size. For this place in the Note, just choose a
generous option so you will see that it does not matter. (Itis simpler for learning, and for quickly setting up the system, to just go with a
large size. For large projects or experienced integrators, each data block might be optimized to only use a data block just large enough to
hold the data. However, this generates errors if devices are moved around and is not recommended for early experimentation or where
changes in port use may be frequent.)
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17) For as many data elements as you need, drag the appropriate size data block over to the module. In this note, we will only do 1 or 2

ports.
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18) Many changes have been made. Go into Network View, click PLC to select it, then hit Download
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19) Hit “Load” and then “Finish” and then go back online.
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20) As we are not using an HMI, it will be good to add a “watch table” to see the data changing live. On the left side, hit “Add New Watch

Table.”
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21) Unless you have created tags and tied them to addresses, just use the addresses directly into a watch table. Designate an input with “I” and
an output with “Q.” If you want to see a byte or word, use B or W. Other symbols exist for longer/other data types. So, as an example, the
lowest byte on the lowest input slot could be “IB0.” TIA Portal will add the % sign for you.
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22) Add some more addresses
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23) Hit the “eyeglasses icon with the play symbol” to MONITOR ALL
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24) You should now be able to see readings changing if you manipulate your sensor. That’s it! You have successfully integrated I0Link PDI data
into a PNIO PLC with TIA Portal!
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25) Status fields for all 8 ports are available in the location seen here
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