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Internet

Subsidiaries

Published by

Please observe the following notes

User group of this manual

The use of products described in this manual is oriented exclusively to:

— Qualified electricians or persons instructed by them, who are familiar with applicable
standards and other regulations regarding electrical engineering and, in particular, the
relevant safety concepts.

— Qualified application programmers and software engineers, who are familiar with the
safety concepts of automation technology and applicable standards.

Explanation of symbols used and signal words

hazards. Obey all safety measures that follow this symbol to avoid possible

2 This is the safety alert symbol. It is used to alert you to potential personal injury
injury or death.

There are three different categories of personal injury that are indicated with a
signal word.

DANGER This indicates a hazardous situation which, if not avoided, will
result in death or serious injury.

WARNING This indicates a hazardous situation which, if not avoided, could
result in death or serious injury.

CAUTION This indicates a hazardous situation which, if not avoided, could
result in minor or moderate injury.

alert the reader to a situation which may cause damage or malfunction to the

@ This symbol together with the signal word NOTE and the accompanying text
device, hardware/software, or surrounding property.

° This symbol and the accompanying text provide the reader with additional
1 information or refer to detailed sources of information.

How to contact us

Up-to-date information on Phoenix Contact products and our Terms and Conditions can be
found on the Internet at:

phoenixcontact.com

Make sure you always use the latest documentation.
It can be downloaded at:
hoenixcontact.net/pr

If there are any problems that cannot be solved using the documentation, please contact
your Phoenix Contact subsidiary.
Subsidiary contact information is available at phoenixcontact.com.

PHOENIX CONTACT GmbH & Co. KG
Flachsmarktstra3e 8

32825 Blomberg

GERMANY

Should you have any suggestions or recommendations for improvement of the contents and
layout of our manuals, please send your comments to:
hoenixcontact.com
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Please observe the following notes

General terms and conditions of use for technical documentation

Phoenix Contact reserves the right to alter, correct, and/or improve the technical
documentation and the products described in the technical documentation at its own
discretion and without giving prior notice, insofar as this is reasonable for the user. The
same applies to any technical changes that serve the purpose of technical progress.

The receipt of technical documentation (in particular user documentation) does not
constitute any further duty on the part of Phoenix Contact to furnish information on
modifications to products and/or technical documentation. You are responsible to verify the
suitability and intended use of the products in your specific application, in particular with
regard to observing the applicable standards and regulations. All information made
available in the technical data is supplied without any accompanying guarantee, whether
expressly mentioned, implied or tacitly assumed.

In general, the provisions of the current standard Terms and Conditions of Phoenix Contact
apply exclusively, in particular as concerns any warranty liability.

This manual, including all illustrations contained herein, is copyright protected. Any
changes to the contents or the publication of extracts of this document is prohibited.

Phoenix Contact reserves the right to register its own intellectual property rights for the
product identifications of Phoenix Contact products that are used here. Registration of such
intellectual property rights by third parties is prohibited.

Other product identifications may be afforded legal protection, even where they may not be
indicated as such.
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Basics and example project

1 Basics and example project

1.1 Information about this document

This document describes specific features associated with the startup of Axioline E
PROFINET IO-Link devices on a SIMATIC S7-1500 controller.

The document is aimed at experienced TIA Portal users. It does not cover a complete proj-
ect, just specific features associated with the use of Axioline E PROFINET IO-Link devices.

It is assumed the user has knowledge and experience in the operation of PCs and Windows
operating systems, and knowledge of TIA Portal and Ethernet basics.

1.2 System requirements

1.2.1 Software requirements

At the time this document was written, the Totally Integrated Automation Portal (version V13
SP1) software was used.

1.2.2 Hardware requirements for TIA Portal

Please refer to the SIMATIC S7-1500 controller documentation for the hardware require-
ments.

1.2.3 Axioline E PROFINET IO-Link devices

The document is valid for the following Axioline E PROFINET IO-Link devices:

Designation Order No. Device ID ModuleldentNumber | Firmware

AXL EPNIOL8 DI4 M12 6P 2701513 0x0104 0x00500000 v2.0.0.0 or later

AXL E PN IOL8 DI4 M12 6M 2701519 0x0104 0x00510000 v2.0.0.0 or later
107028_en_00 PHOENIX CONTACT 7

DOWNLOADED FROM WWW.SCATTS.CO.UK



UM QS EN AXL E PN IOL S7 TIA

DOWNLOADED FROM WWW.SCATTS.CO.UK

1.3 Example network configuration

This example consists of a SIMATIC S7-1500 controller,
the AXL E PROFINET IO-Link devices, and a PC with TIA Portal.

The example system is shown in Figure 1-1.

PC Controller

TIA ¢ 57-1500
CN
- |
.o AXLEPNIOL ...
e
N
L
()

Figure 1-1 Example system

1.4 General startup steps

Proceed as follows to start up Axioline E PROFINET IO-Link devices:

Install the devices and connect the power supply.

Create a new project in the engineering tool.

Add the controller and I/O devices to the project.

Enter addresses/names.

Compile the project and send it to the controller.
Establish communication with the I/O device and test this.

8
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Creating a project in TIA Portal

2 Creating a project in TIA Portal

To integrate the AXL E PROFINET IO-Link devices into the network, proceed as described
in the manufacturer's documentation for your controller. This section only explains funda-
mental steps that are relevant to the Axioline E system.

2.1 Creating/opening a project

* InTIA Portal, create a new project or open an existing project. In this example, a new
project is created.

e  Click “Create a new project” (1) in the project view.

* Assign a name (2) to the project and click “Create” (3).

- X

T Slemens

Totally Integrated Automation
PORT

(1)

Projectname: |AXL_E_IOL Test

@ Open existing project
Path: | CWUsersipymr07IDesktoplQuickstarts AXL ElProfinet_IOL

@ Create new project Authar: | Rico Marx

Comment: ~
@ Migrate project —l

o I~

(3)

@ Installed software

@ Help

@) User interface language

» Project view

Figure 2-1 Creating a new project

107028_en_00 PHOENIX CONTACT 9
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2.2 Adding a controller

This example uses a Siemens SIMATIC S7-1500 CPU 1517-3 PN/DP controller. The follow-
ing steps apply specifically to this controller. Please perform the steps required for your con-
troller according to the associated documentation.

*  Click “Configure a device” (1), then click “Add new device”.

Devices & .‘
networks

PLC programming "
Motion &
technology

Drive
parameterization

Figure 2-2 Configuring a device

(1)

*  Select “Unspecified CPU 1500” (1) from the displayed file path and click “Add” (2).

~ @ Controllers
» [ SIvATIC 57-1200
~ [@ SIMaTIC 571500
Controllers 'E R
» (@ cPUTST1T PN

» [ cPUsTICT PN
_ » [ cPUAS12C1 BN

» (@ crPuisI3I PN

» [mcrPuisIS2PN

» [ cPu 1516-3 PNIDP
E » (@ cPU 15173 PHIDP

» [l CPU 15184 PNIDP
.j” » [@CPUISTIF1 PN

- » [E cPUTSI3FI PN

» (@ CPU1515F-2PN

» [l CPU 1516F-3 PNIDP

» [ CPU 1517F-3 PNIDP
" » [[§ CPU 1518F4 PNIDP

[ Unspecified CPU 1500

» [ CPUSIPLUS
» [ simamc s7-300
» [ simanc s7-200
» [ simamc ET 200 cPU

» (5 Device Proxy

Figure 2-3 Adding a controller
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Creating a project in TIA Portal

On the “Device view” tab, the controller is displayed in white.
* Click “detect” in the yellow field in order to specify the controller.

AXL_E_IOL_Test_E » PLC_1 [Unspecific CPU 1500]
J; Topology view Hﬁ Network view "ﬂ‘f Device view L
# e EIFIEPEIRE 53 [ Deovice oventew [N
=l
& ¥ .. |Module
3 - PLC_1
v v v
0 1 2 3 4 5 6 7 =
Rail_0
[ ]
4
v
The device is not specified.
= Please use the H 1 tospecify the CPU,
- or the configuration of the connected device.

- | - g o
<|[m 3] [100% | —y— & [<] m >
Figure 2-4 Controller display
e Then select the PC interface and its types (1).

e Then click “Start search” (2).
Hardware detection for PLC_1 'X
(1)
Type of the PGIFC interface: | ®_pniiE 2
(AT T 1 ASIX AX88179 USB 3.0 to Gigabit Ethemet A... Ealcy) E

Compatible accessible nodes of the selected interface:

Address MAC address

Device Device type Type

(2)

Startsearch

Online status information:

["] Display only error messages

Detect | | Cancel

Figure 2-5 Selecting the PC interface

107028_en_00
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e Select the desired controller.

e Toensure the connection is correct, you can make the LEDs on the front of the control-
ler flash (1).

*  When you have selected the correct controller, click “Detect” (2).

"Hardware detection for PLC_1 I

Type of the PGIPC interface: | ®_FNIIE [~
PGIPC interface: Wl ASIX AX88179 USE 3.0 to Gigabit Ethernet A... | v| @G

Compatible accessible nodes of the selected interface:

Device Device type Type Address MAC address
plc_1.profinetschnittst... CPU 1517-3 PN/DP  PNIIE 192.168.0.2 28-63-36-8497-79

(1)
[+ Flash LED .//.

Startsearch

Online status information:

€ Scan completed. 1 compatible devices of 2 accessible devices found. .s]
12 Retrieving device information... et
Scan and information retrieval completed. (2) [+
[] Display enly error messages

® Detect || Cancel |

Figure 2-6 Selecting the controller

¢ Confirm the message for online access. To do this, you must make sure that you are
connected to the controller.

12 PHOENIX CONTACT 107028_en_00
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Once the program has created the controller, it will be displayed in color in the device view.

AXL_E_IOL_Test_E » PLC_1[CPU 1517-3 PN/DP]

System and clock memaory

-

System diagnostics

P Web server
» Display

Userinterface languages Il
<] = B

i; Topology view h;h Network view "E" Device view |_
& [ ] "4 | [ Device overview |
' -AI ¥ .. Module Rack |
] 0 :
v PLC_1 0
v v v 0
0 1 2 3 4 5 6 7 » PROFINETinterface_1 0 o
Rail_0 = . » PROFINETinterface_2 1]
DP interface_1 0 .
L 0
“ o
o 0
L 1]
0
o
0
o
0
0
0
0 il
— _ ] = 0 [
<[ m [>][100% [*] —%— @ < m (2]
Figure 2-7 Controller in device view
e You can now configure the controller.
¢ To do this, click the controller once in the device view.
e This example uses the PROFINET interface [X1] (1). Under this menu item, set the IP
address and the PROFINET device name for this interface (2).
g Properties Iglnfo I&, Diagnostics [
J General || 10 tags || System constants || Texts |
Identification & Mainten... i | Add new subnet | ﬂ
» PROFINETinterface [X1]
» PROFINETinterface [X2] || IP protocol El
~ DPinterface [X3] ( ) -
General (®) setIP address in the project
PROFIBUS address IP add| 192 168 .0 2
Operating mode _
e Aot ion Subnetmask: | 255 . 255 . 255 . 0
SYMCIFREEZE = [*]) use router
Hardware identifier r Router address: (2)
SERA ¥ () IP address is set directly at the device
Cycle
Communication load
PROFINET

["] PROFINET device name is set directly at the device

[] Generate PROFINET device name automatically

PROFINET device name | plc_test

Converted name: | plexb.profinepainterfacexbh1036¢ |

Figure 2-8 Setting the IP address and PROFINET device name

107028_en_00
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2.3 Installing the device description file (GSDML)

If this is the first time you have worked with AXL E PROFINET IO-Link devices in your engi-
neering system, you need to install the necessary device description files.

o Make sure you use the latest GSDML file. It is available on the Internet at www.phoenix-
1 contact.net/products.

Make sure that the name of the downloaded GSDML file is the same as the name dis-
played in the Download area. If the file name differs following download (e.qg., after down-
loading with Mozilla Firefox), rename the file. Otherwise, the file will not be recognized by
STEP 7.

* Inthe project view, select the “Options” menu and click “Manage general station de-
scription files (GSD)” (1).

T4 Siemens - C:\Users\pymr07\Desktop\Quickstarts\AXL E\Profinet_IOLMAXL_E_IOL_Test_EVAXL_E_I¢

Project Edit View Insert Online Options Tools Window Help

_:'F rjg Save project o x i= T Settings e 5" Go

Support packages
Devices

55O ©

Manage general station description files (GSD) @ (l)
Start Automation License Manager

#] show reference text

Global libraries »
~ ] AXL_E_IOL Test_E L !

Figure 2-9 Opening “Manage GSD”

e Switch to the folder (1) containing the GSDML file.
e Select the required GSDML file (2).
e Click “Install” (3).

Manage general station description files 2.9

Source path: | C:Users|pymr07\DesktoplGerstebeschreibungsdateienlAXL E\GSDML_AXL E (&—1—eo (1)

Content of imported path

[] File Version Language Status Info

E GSDML-V2.3-PhoenixContact-Ado... V2.3 English, Ger... Already installed Profinetblo...

()
(3)
< [ B
| Delete |[ Thstall || Concel |

Figure 2-10 Installing GSD
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Creating a project in TIA Portal

¢ Quit the “Manage general station description files” dialog box by clicking “Close” (1).

Manage general station description files (X

Installation result

! Message
v Installation was completed successfully.

| Save log | install additional files | Close o

=1

Figure 2-11 Closing the “Manage general station description files” dialog box

e Switch from the “Device view” tab to the “Network view” tab (1).

* Here you can view the devices in the hardware catalog under:
Other field devices > PROFINET IO > I/O > Phoenix Contact > AXL E (2).

AXL_E_IOL_Test_E » Devices & networks

|2 Topalogy view ]@ Network view @Y Device view
e tewerk| L Connections | 1 [] & B'=d | [ Neworkoverview | Conneclions | [4]»

-
& ¥} Device Type
- | ¥ S71500ET200MP station_1 71500 ET200MP st

PLE b OPLCY FU 15173 PNIDP Searchs iy | it
CPU 1517-3 PHL. & Filter
(1] » (g Controllers [~

» [EHm
. » [ PCsystems

“|| Options

~i Catalog

» (33 Drives & starters
+ [ Network components
+ [ Detecting & Menitoring
+ [ Distributed 110
» Ul Field devices
(i3 Other field devices

~ [l PROFINETIO

» [ Drives

1

<[m] [2] [1o0%

=t al n > » [ Encoders

» [ Gateway
~[m o r
» [ Murrelekeronik
= [ Phoenix Contact
» L Aodcline
~ [ ALE
I 5> E PN DITG MI2 BM
Il A2 E P DITE M2 6P
B AL e PN DIB DOS 2AMI2
AX'LEPNDIEDDdZAM‘ =
[l AL E P DIB DOS M1 2 6M
AXLE PN DIB DO8 M12 6P
I 551 E PN DIOT 6 M12 M
AxLEPNDIGlﬁMiZSP
{2}._ Il A¥LE PN IOLS DI4 M12 6M
. ¢ 0150 12 6]
I FLM
» [l Phoenix Contact GmbH
L

k"

Figure 2-12 Hardware catalog
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24  Adding an I/O device
I/O devices can be added to the network in the PROFINET str

Select the AXL E PROFINET IO-Link device in the hardw
PROFINET network (1) using drag and drop.

network. To do this, keep the left mouse button pressed

ing by dragging and dropping.
are catalog and move it to the

Connect the ports of the controller with those of the device (2) to establish a PROFINET

down.

AXL E_IOL_Test_E *» Devices & networks

V
o PLC_1 PROFINET I0-Syste... mmommcad

(2)

| General |

No ‘properties’ available.
Mo ‘properties” can be shown at the moment. There is either na object selected or the selected object does not have anydisplayable properties.

|£‘ Topalogy view Jé Network view lm Device view | Options

5% nework| L connections -] B BH | = [ Metwork overvew | [c | » -
9 10 system: PLC_1. PROFIMET 10-System (100) ¥} Device Tros w | Catalog

- v S71500ETZ00MP station_t  S71500E_ | | <Search> iy Wl

PLC T b RLCT U 1517 | () Fieer
CPU 15173 PHL AML EPN IOLB D... o # * GSDdevice 1 GED device| | [ Controers o
et i b AMLEFNHOLAMI 26P RLERN..| |, 5 —

i » [ PO systems

» (g Drives & starters
» [ Netwark compenents
» [l Detecting & Monitoring
» [ Distibuted VO
» [l Field devices
« [ Crther field devices
- Ll FROFINET IO
L] -_ﬂ Drives
» [ Encedens
» [ Gateway
~ o
» [l Murrelektronik
= [ Phee nix Contact
¥ [ Asicline
~ g AXLE
I A5 E PHOIE M2 6M
Il AL E Pr DITE M2 6P
[lul. E PHDIE DOS 2AMZ
I #xLE P DIB BOS 2A M
I #a £ PH DIE DOB M1 2 6M
I AL E P DIZ DO M1 2 6P
Il 5L E PH OIOT6 M2 6M
[..ﬁ.'l’.LEFNDID16 M2 &P
I~ £ P IOLE D M2 6
I 450 E PHIOLS D8 M2 6P
¥ (W FLM
3 lll‘ho:ni:c_clnnm'.lith

<]

» | Information

Figure 2-13 Establishing a PROFINET network
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e Click once on the AXL E PROFINET IO-Link device (1) to open its settings.
e Change the IP address and PROFINET device name (2).

When changing the name, the “Generate PROFINET device name automatically” checkbox
must not be activated.

AXL_E_IOL_Test_E » Devices & networks

|§" Topology view ||§h Network view IHT Device view

ok Newwork E¥ Connections [Hi

[~ & TH = = | | Network overview L

Identification & Maintenance
Hardware identifier
Shared Device

Q 10 system: PLC_1.PROFINET 10-System (100) ; ¥ Device Type
= ~ S71SO0/ET200MPstation_1  S715000E..
PLC_1 AXL-E-PN-IOL-... i R RIS
CPU 1517-3 FNL.. AXL EFN IOLED... . T GSDdevice_1 GSD device
I b AXLE-PNAOL-MI12-6P AXLEPN ...
FLC_1 —.{1) .
n
Emmmm{ PLC_1.PROFINET I0-Syste... sl
v
<[ m] (3] [100% [+] —5— @& [<] i | >
| G Properties %} Info y]i&-j Diagnostics ]
J General || 10 tags f System constants || Texts
b General il )
'

IP protocol

E Use IP protocel
{®) SetIP address in the project

IPaddress: | 192 . 168 .0 . 1

__A_l
[

IP— () IP address is set directly at the device
PROFINET

[ Generate PROFINET device name automatically
PROFINET device name | ax-e-pn-al

Converted name: :mde-pn-iol

Device number: |1

T T I S

Figure 2-14 Changing the IP address and PROFINET device name
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AXL_E_IOL_Test_E » Devic

e Toassign a name to the device, right-click the device on the “Network view” tab.

e Select “Assign device name” (1).

|§' Topology view ”ﬂh Network view |[If Device view
F% Network| 1§ Connections |HM connection [~ & g HKQ: = J Network overview : »
- |~
R 10 system: PLC_1.PROFINET 10-System (100) ;‘ 92 Device Type
— > S71500/ET200MP station_1  S71500/E...
PLC1 AXL-E-PN-IOL-__. = b PLC_1 CPU1517
CFU 1517-3 PMI_ A¥L EFN IOLB D i * G5D device_1 G5D device
PLC 1 | Y Device configuration PSR Dok ook Al
Write 10-Device name to Micro Memory Card
o PLC_1.PROFINET 10-Syste... fmmmm t
. ; ¥ cu Culex | -
<[m [>][100% il copy Cerlec I ] >
T3 Paste cul+V | %) Diagnostics
_J General | 10tags | Systemconstants | Texts | X Delete Del
» General | i [~
» PROFINETinterface [X1] & Go o topology view
Identification & Maintenance IP protocol Compile 4 =
Hardware identifier Download to device » =
Shared Device [ Use IP protecel & Goonline Crrl=K
@) Setif £¥ Go offine
! Online & diagnostics CurlsD
T assign device name @§—@ (1)
h Use
a
- Roy -
» O IP ade 'S Properties Alt=Enter
:p Export module labeling strips... |
PROFINET
[) Generate PROFINET device name automatically
FROFINET device name [aad-e-pn-iat
Converted name: | ax-e-pn-ol
Device number: |1 [
Dl i A b

Figure 2-15 Assigning a device name

18 PHOENIX CONTACT

DOWNLOADED FROM WWW.SCATTS.CO.UK

107028_en_00



DOWNLOADED FROM WWW.SCATTS.CO.UK

Creating a project in TIA Portal

e The name you previously selected must be listed in the “PROFINET device name”
drop-down list (1).
e Enter your PC interface and its types (2) again.

¢ Click the checkbox “Only devices of the same type” (3) in the “Device filter” section. This
will now only display devices of the same type.

e Select the desired device (4).
e Click “Assign name” (5).

Assign PROFINET device name. X
Configured PROFINET device
PROFINET device name: | axi-e-pnol 0 (1)
Device type: | AXL E PN IOLS DI4 M12 6P |
2
Online access //.[ )
Type of the PGIPC interface:  |_PNIIE [ IT
PGIPC interface: (R ASIX AX88179 USB 3.0 to Gigabit Ethenet A |v| ©)[Glf
ﬂ_-?‘ Device filter
(3) @@ Onlyshow devices of the same type
"] Onlyshow devices with bad parameter settings
"] Only show devices without names
(4)
Accessible devices in the network:
IP address MAC address Device PROFINET device name Status
.192_1 68.0.7 00-A045-76-E1-0E  AXLE FNI.. ax-e-ocl @ ! Device name is different
[] Flash LED
[¢ m [2]
Update list | | @ Assignname |
(5)
Online status information:
€)  Search completed. 1 of 2 devices were found.
[<] i [2]
Close |
Figure 2-16  Assigning a device name
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¢ Once you have successfully assigned the name, “OK” (1) must appear in the “Status”
column for your device.

IP address MAC address Device PROFIMET device name Status
192.168.0.7 00-AD-4576-E1-0E AXLE PNI.. ax-e-pniol & ox
(1)
‘_] - = | =

Figure 2-17 “OK” status

Make sure that you are connected to the controller and the device.

e
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3 Setting Axioline E PROFINET I0-Link device

e If you navigate in the “Project tree” to PLC_1 (or a name you have assigned) > Distrib-
uted I/O > PROFINET IO system > AXL-E-PN-IOL-M12-6P and double-click “Device
configuration” (1), you will be taken directly to the “Device view” of the Axioline E PRO-
FINET IO-Link device.

Project tree m 4
Devices
50O =2
~ | ] AXL_E_IOL_Test_E A
B¢ Add new device

g Devices & networks
~ [/ PLC_1 [CPU 1517-3 PN/DP]
[If Device configuration
% Online & diagnostics

' Program blocks

[ Technology objects
'@ External source files
Lﬁ PLC tags

(&) PLC data types

[zl Watch and force tables =
(& Online backups

[ Traces

o2 Program info

v v v v v v w W

¢ i, Device proxydata
E4 PLC alarms

E] Textlists
» E[' Local modules
~ [ Distributed 110
~ [L] PROFINETIO-System (100): PN/E...
~ [ AXL-E-PNHOL-M12-6P

| o(1)

% Online & diagnostics
Il AxLE-PN-OL-MI26P
Il 10-Link Master_1

[l Digital Input E
P v
< | 1] |T|
Figure 3-1 Project tree
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The Axioline E PROFINET IO-Link device is modular. Slot 1.1 (slot 1, subslot 1) always con-
tains the “Status/Control Module” with four bytes of input and four bytes of output process
data.

In the additional slots 1.2 to 1.9, both the operating mode and the process data length for
the respective 10-Link port are parameterized. In the default state, these slots are pre-allo-
cated the “digital input” mode.

The PROFINET device model of the AXL E PN IOL8 DI4 M12 6P device is shown as an ex-
ample.

AXL_E_IOL_Test_E » PLC_1[CPU 1517-3 PN/DP] » Distributed /O » PROFINET IO-System (100): PN/IE_1 » AXL-E-PN-IOL-M12-6P

|E Topology view ”Eﬁ-h Network view H[[i Device view I_
df [ AXLE-PNIOLM2-6P = = &' =H Device overview
] Lol w Module . Rack Slot | address | Q address Type Article ...
| ¥ AXL-E-PNAOL-M12-6P 0 0 AXLEPNIOLBDI4 .. 27015..
i » PN-4O 0 0Xxi AXL-E-PN-IOL-M12-_.
¥ |O-Link Master_1 0 1 10-Link Master
StatusiControl Module 0 11 0.3 0.3 StatusiControl Mod...
Digital Input 0 12 Digital Input
Digital Input_1 0 13 Digital Input
Digital Input_2 0 14 Digital Input
H Digital Input_3 0 15 Digital Input
] Digital Input_4 0 16 Digital Input
4 Digital Input_5 0 17 Digital Input
Digital Input_6 0 18 Digital Input
Digital Input_7 0 19 Digital Input
Y|
<[[w]>] [100% Ml —9— & <] m ] B

Figure 3-2 PROFINET device model

For further information about the individual operating modes and configuration options,
please refer to the device-specific data sheet.

o

The following sections describe all the necessary configuration options for the device.
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3.1 Performing a flash test

If you want to start up several Axioline E PROFINET IO-Link devices of the same type, but
do not have unique identification, you can uniquely identify these by carrying out a flash test
directly on the device.

The TIA Portal engineering tool can search all devices located/accessible on the PROFI-
NET network and perform a flash test. This does not need to be available in the created proj-
ect.

To do so, carry out the following steps:
¢ Click the “Accessible devices” icon on the menu bar.

T, Siemens - C:\Users\pymr07\Desktop\Quickstarts\AXL E\Profinet_IOL\AXL_E_IOL_Test_EVAXL_E_IOL_Test_E

Project Edit View Insert Online Options Tools Window Help

GF (h ] saveproject & X 18 X D B MG B R ¥ coonline F Goofiiine | A, MW 2 1]

Figure 3-3 Clicking the “Accessible devices” icon

¢ Then select your PC interface again and select its types (1).
e Then click “Start search” (2).

“Accessible devices [X
B 2
—_— (1) PGIFC interface:  [W ASIX AX88179 USB 3.0 to Gigabit Ethernet A... | v | ©)[cl]

Accessible nodes of the selected interface:

Device Device type Type Address MAC address

1 (=N

(2)

Startsearch |

Online status information:

[:] Display onlyerror messages

f Show 1 | Cancel

Figure 3-4 Searching “Accessible devices”
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* Now highlight the desired device (1).
e Click the “Flash LED” checkbox (2) in order to perform the flash test on the correspond-

ing device.
Accessible devices X
Type ofthe PGIPC interface: |8 PN/IE [+]
[ PGIPCinterface:  |FH ASIX AX88179 USB 3.0 to Gigabit Ethernet A... [+] @ Q)
Accessible nodes ofthe selected interface:
Device Device type Type Address MAC address
ple_1.profinetschnittstel... CPU1517-3 PNIDP  PNIIE 192.168.0.2 28-63-36-84-97-79
ax-e-pn-ol AXLE PN IOLB DI... PNIE 192.168.0.7 00-AD-45-76-E1-0E
.
(1)
(2)
Flash LED
Startsearch
Online status information:
0 Scan completed. 2 devices found. z
+'2 Retrieving device information... =
Scan and information retrieval completed. [«~]
[ ] Display only error messages
| show | | Cancel

Figure 3-5 Performing a flash test

On Axioline E PROFINET IO-Link devices, the BF and SF LEDs flash red simul-
taneously.

o
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3.2

Performing 10-Link port configuration

In order for the ports to be freely configured, all the default port settings are deleted in this

example.

e Select the ports and delete all default settings with the delete key.

AXL_E_IOL_Test E » PLC_1[CPU 1517-3 PN/DP] » Distributed /O » PROFINET I0-System (100): PN/IE_1 » AXL-E-PN-IOL-M12-6P

— WX

[ Topology view [ Network view | Device view

| Device overview |
2 Module . Rack St laddress Q@ address|Type Article number Firmware | Comment
- AXLEPNAOLMIZEP 0 o AXLEPNIOLBDIS 2701513 120
b PNAO o ox1 AXLEPNAOL-M1 2-.
~ 10Link Master_1 ) 1 0.3 0.3 (OdinkMester 10
StatusiControl Module ) 11 0.3 0.3 StatusiControl Mod... 10
) 12
) 13
o 14
) 15
- ) 16
v 0 17
0 18
o 19

Figure 3-6

Deleting default settings

* Now add in the available submodules (operating modes) of the IO-Link master (1) from
the hardware catalog to the respective port by dragging and dropping.

e By way of example, only one AXL E IOL RTD1 M12 R will be used on one port in order
to measure the room temperature.

o

Add in the submodule “Deactivated” to unused ports in order to send a complete device
parameterization to the 10-Link master.

AXL_E_IOL_Test_E » PLC_1[CPU 1517-3 PN/DP] » Distributed U0 » PROFINET 10-System (100): PNIE_1 » AXLE-PNAOL-MIZ-6P

||_‘5 Topology view [d; Network view [m‘ Device view ]_

& [ ALEFHOL 24P

EIEIEEE)

Device overview

Options

-] Yi Moduls
| T AML-E-PHAOL-MN 259
b FH4D
= 10Link Master_1
Status/Control Module

2

AL E KL ATD MIZ S

£)mp | |100%

v|

o arararilill - *

a
3

~ | Catalog

Slot  |Isddress | Qasddress Type
0 AL E PN ID_
ox1 AHLEPNAD_
1 $OLink Mes...
11 [ ] 0.3 St0 tusiContr,.
12
13
14
15
16
17
18

T

cloocccocoooaoaco@

2021 EIGLR..

(1)

] 3

General [ 10 tags
b Genernl

Inputs

Module parameters

U0 addresses

Hardware identier

I System constants I Texts

General

|'d Properties  [fWinfo 0| % Diagnostics

: | ANLE IOLRTDI M2 S
Author:
Comment:

Py

Cataleg information

Searchs iy | il |
[ Filzer
» [ Hesd module ~
~ [ Submadules
W A oL At M2 R
|| EER TR
W AL E 1oL A U2 R
W AL E oL A UMZS
mi\ILE 10LADT IMIZR
Il AL oL 401 IMI2S
I Ao EjoLADT U MIZ R
W s EoL Aot umMzs
[ 4L E 10L RTDY W12 R
AXLEIOLRTDI MIZ5
Il oigital Input
[ Digital input with 10-Link
W vigitsl Output
W nacrive
[ 10-Link 1 Byte Input
[l 10-Link 1 Byte Input + Device Parameter
I ro-Link 1 Byte Output
[l 10-Link 1 Byte Output + Device Parameter
[ i0-Link 11 Byte il
[ 1-Link 111 Byte U0 + Device Paramerer
I 1o-ink 1/ Byee VO
[l 1oLink 14 Byte VO + Device Parameter
I 1o-Link 16 Byee Input
[ 1o-ink 16 Byte Input + Device Farameter

4 L >

Bojeies aiesmpiny [T

5|00] aUIUQ 2 ||

sapmqn || "l“lk"l

w

+ | Information

Figure 3-7

Inserting submodules

[»

Device:

DP-NORM
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3.3 Setting 10-Link device identification

The Axioline E PROFINET IO-Link masters support recognition and calibration of con-
nected IO-Link devices. The vendor ID and the device ID can be set for each port.

As soon as the contents of the vendor ID and/or device ID do not equal “0”, the “Type
Compatible” IO-Link inspection level is activated. It is only when both the parameterized
vendor ID and device ID match the IDs that are read (in the device) that communication is
established with the device (COM state bit of the corresponding port is set), otherwise this
is rejected (red 10-Link LED on).

o

Perform the following steps in order to configure the 10-Link device identification:

e Carry out the port configuration in accordance with section “Performing 10-Link port
configuration” on page 25.

e Switch over the ports, for which device identification should be performed, to 10-Link
operating mode.

* Inthe settings of the relevant port, switch to the “Module parameters” area (1).

|3 Properties i) Infc

i General | 10 tags | System constants Texts

¢ General

Inputs

Module parameters
10 addresses

Module parameters

Port Mode

Hardware identifier

{ 1} Device Validation

VendorD 1 (M5B | O

VenderiD 2 (L5B). | ©

I DevicelD 1 (M5B): |0
DevicelD 2: | O
DevicelD 3 (L5B)k |0

Data Storage

Data Storage: | Disabled [=

Figure 3-8 Switching to the “Module parameters” area

Using the example of a capacitive sensor KQ6005 from ifm, the following settings are re-
quired: vendor ID 310d (01 36 h) and device ID 371d (00 01 73 h).
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Setting Axioline E PROFINET IO-Link device

Device Validation

VendoriD 1 (MSB): |1 |

VendorlD 2 (LSB): |54 |

DevicelD 1 (MSB): |0 |
DevicelD 2: |T |
DevicelD 3 (LSB): |115 ]

Figure 3-9 Example settings

e

In the “Value” field, enter the decimal values, i.e., you must convert every hexadecimal
byte to decimal in advance and enter it in the corresponding field, in this example:

Vendor ID: 01jex = 1dec; 36hex = 54dec
Device ID: 00pex = Ogec; OThex = 1decs 73hex = 115dec

107028_en_00
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3.4  Setting the 10-Link data storage mechanism (pa-

rameter server)

The Axioline E PROFINET IO-Link devices support the data storage mechanism, which en-
ables parameters to be exchanged between the master and device.

° Connected devices must support at least |O-Link specification v1.1 in order to use the
1 function.
The options are as follows:
— Deactivated
— Download Only
— Upload Only
— Download/Upload Allowed
— Cleared
o For further information about the individual functions, please refer to the device-specific
1 data sheet.
To set the data storage mechanism perform the following steps:
e Carry out the port configuration in accordance with section “Performing 10-Link port
configuration” on page 25.
e Switch over the ports, for which device identification should be performed, to IO-Link
operating mode.
e  Select port 5 again on slot 1.6; see Figure 3-8 on page 26.
* Double-click to open the “Properties” window of the port.
e Switch to the “Module parameters” (1) area.
e Perform the settings above using the drop-down menu in the “Data management” area
2).
|3 Properties |"_i..|nfo |&, Diagnostics
J General 10 tags System constants | Texts

General

Inputs

Module parameters
D addresses

Hardware identifier

(1)

Module parameters
Port Mode

Device Validation

Data Storage

VendoriD 1 (MSB):
VendorlD 2 (LSE):
DevicelD 1 (MSB):

DevicelD 2:

EVEN B EE

DevicelD 3 (LSB):

'/ (2)
Data Storage: | Disabled -

Download only

Upload anly

Downlead and Upload
Deactivated and Cleared

Figure 3-10 Expanding the “Device verification” menu item
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Setting Axioline E PROFINET IO-Link device

In order for the data storage mechanism to work, you should carry out the following steps:

Use of “Upload only” > “Download only”

1
2
3

N o a b

Connect a fully parameterized 10-Link device to the appropriate port.

Configure the port to “Upload only”.

Download the program and switch the controller to online mode.

— The parameters are now read by the device and stored in the master on the port.
The device can now be swapped with a new device.

Re-parameterize the port to “Download only”.

Download the program and switch the controller to online mode.

The parameters are transferred as soon as the master is started and the device has
been detected.

Use of “Download/Upload allowed”

1
2
3

Connect a fully parameterized 10-Link device to the appropriate port.

Configure the port to “Download/Upload allowed”.

Download the program and switch the controller to online mode.

— The parameters are now read by the device and stored in the master on the port.
The device can now be swapped with a new device.

The parameters are transferred once the device has been detected.

107028_en_00
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3.5 Setting substitute value reaction (fail safe)

If PROFINET communication fails, all device outputs are set to the parameterized substitute
values. The Axioline E PROFINET IO-Link device has a modular design, i.e., the operating
mode can be flexibly set for each port.

¢ Youcan set the higher-level substitute value reaction of the ports by double-clicking slot
1.1 (slot 1, subslot 1; status/control module).

J Device overview ‘

'ﬂ Module Rack Slot | address  Q address Type Article
¥  AXL-E-PN-OL-M12-6P 0 0 AXLEPNIOLBDI4 .. 2701¢
» PNHO 4] 0 X1 AXL-E-PN4OL-M12-...
* |O-Llink Master_1 0 1 10-Link Master
Status/Control Module 0 11 0.3 0.3 Status/Control Mod...
Digitaler Eingang 0 12 Digital Input
Digitaler Eingang_1 0 13 Digital Input
AXLEIOLAITIMIZR 0 14 4.5 4.5 AXLE IOL AlT I M1...
AXLEIOLAOTIMIZR 0 15 6.7 6.7 AXL E IOL AD1 | M...
10-Link 2i2 Byte EIA 0 16 8.9 8.9 I0-Link 2/2 Byte liO
10-Link 32/4 Byte E/A 0 17 16..47 16...19 |0-Link 32/4 Byte /O
Digitaler Eingang_2 o 18 Digital Input
AXLE IOLRTD1 M125S 4] 19 48..49 20..21 AXL E IOL RTD1 M1...
Figure 3-11 Double-clicking the status/control module
g Properties I’i..lnfo Ii»J Diagnostics
_J General H 10 tags H System constants H Texts
b General | Reserved: |00 ;
Inputs
Failsafe
IO addresses
Hardware identifier Failsafe Behavior DO: | Clear cutputs [=]
Failsafe Pattern DO Fin 4: |0
Failsafe Behavior of Port 1: | 10-Link Master Command !v'
Failsafe Behavior of Port 2: | 10-Link Mester Command [=]
Failsafe Behavior of Port 3: | 10-Link Master Command [+
N Failsafe Behavior of Port 4: | 10-Link Master Command [+]
;; Failsafe Behavier of Port 52 | 10-Link Master Command [=!
il Failsafe Behavior of Port 6: 10-Link Master Command IT' =
Failsafe Behavior of Port 7: | 10-Link Master Command [+
Failcafe Behavior of Port 8: | 10-Link Master Command [=!
Reserved
Re [co
Figure 3-12 Setting substitute values
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3.5.1 Ports in “digital output” mode

If ports are available in your configuration with the “digital output” mode, the substitute value

reaction can be set via the following parameters.

Behavior in the event of an error for status/control module

—  Sets the global behavior for all ports

Substitute values for DO

—  The behavior for each port can be set using the substitute value pattern.
— This only applies if “Substitute values” is selected in the previous parameter.

| S, Properties

P General
Inputs

110 addresses

Hardware identifier

| General I 10 tags

Module parameters

| System constants | Texts

Failsafe

Failsafe Behavior DO:
Failsafe Pattern DO Fin 4:
Failsafe Behavior of Port 1:
Failsafe Behavior of Port 2:
Failsafe Behavior of Port 3:
Failsafe Behavior of Port 4:
Failsafe Behavior of Port 5:
Failsafe Behavior of Port 6:
Failsafe Behavior of Part 7:

Failsafe Behavior of Port 8:

Reserved

Switch replacement value
Clear outputs

Set outputs

Hold last value

Switch replacement value

OIS TET Loy AT
10-Link Master Command
10-Link Master Command
10-Link Master Command
10-Link Master Command

10-Link Master Command

41|1'1|c|1i .

10-Link Master Command

I Y Diagnostics

Figure 3-13

Setting substitute value reaction

Example: setting the substitute value pattern

Port 2, 5, and 8 work in “digital output” mode and should be set in the event of an error.

Port 1 2 3 4 5 6 7
Bit 0 1 2 3 4 5 6
Substitute 0 1 0 0 1 0 0
value

If the bit pattern is converted to decimal, this results in a value of 146.
e Enterthis value into the “Substitute values for DO” parameter in order to set the desired

behavior.

i

For additional information, refer to the device-specific data sheet.
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3.5.2

Ports in the “lIO-Link” mode

If there are ports with “lO-Link” or “AXL E IOL ...” mode in your configuration, the substitute
value reaction can be set via the “Substitute Value Reaction of Port X” parameter.

By default, “IO-Link Master Command” is set for the ports. The “IO-Link Master Command”
option enables the use of |O-Link-specific mechanisms for valid/invalid output process data.
Therefore, the IO-Link device itself determines which substitute value reaction should be

used.

Alternatively, the Axioline E PROFINET IO-Link can also specify the substitute value reac-
tion. The following options are available:

— Reset all outputs
— Setall outputs
— Hold last value

€, Properties |"j.'.lnfo [&Diagnostics

L

General ”FO tags || System constants

General

Inputs

Module parameters
1i0 addresses
Hardware identifier

Failsafe

J Texts

Failsafe Behavior DO: | Clear cutputs hl

Failsafe Pattern DO Pin4: |0

Failsafe Behavior of Port 1: | 10-Link Master Command
Failsafe Behavior of Port 2:
Failsafe Behavior of Port 3:  Hold lastvalue

Failsafe Behavior of Port 4: | IOFOmME s TeT CommaTD
Failsafe Behavior of Port 5: :IO-l.ink Master Command
Failsafe Behavior of Port 6: | 10-Link Master Command
Failsafe Behavior of Port 7: | 10-Link Master Command
Failsafe Behavior of Port 8: | 10-Link Master Command

Reserved

Clear outputs
Set outputs

10-Link Master Command

JIFEEH <J|

o
S

Figure 3-14 Substitute value reaction

1}

For additional information, refer to the device-specific data sheet.
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Setting Axioline E PROFINET IO-Link device

3.6 Activating fast startup (prioritized startup)

The Axioline E PROFINET IO-Link devices support the “fast startup” function. This function
enables fast startup of the PROFINET device. The Axioline E PROFINET IO-Link device is
ready for operation in approximately 3 s.

i If the Media Redundancy Protocol is activated, the “fast startup” function cannot be used.
* Inorderto use the “fast startup” function, you must activate “prioritized startup” in the
interface submodule (PN-10) of the Axioline E PROFINET IO-Link device.
The following steps must be carried out:
e Select “PN-10” to open the port settings.
J Device overview '
Y¢ Module . Rack Slot | address  Q address Type Articl
¥ AXL-E-PN-OL-M12-6P 0 0 AXLEPNIOLB DI4 ... 2701
¥ PNAO 0 0x1 AXL-E-PNAOL-A1 2-..
Port 1 0 0X1P1 Fort 1
Port 2 0 0 X1 P2 Port 2
¥ |O-Link Master_1 0 1 10-Link Master
Status/Control Module 0 11 0.3 0.3 StatusiControl Med...
Digitaler Eingang 0 12 Digital Input
Digitaler Eingang_1 0 13 Digital Input
AXLEIOLAIT I MI2 R 0 14 4.5 4.5 AXLE IOLAIT I M1...
AXLEIOLAOT I MI2R 0 15 6.7 6.7 AXLE IOLAO1T | M.
10-Link 2/2 Byte EiA 0 16 8.9 8.9 10-Link 22 Byte 10
10-Link 32/4 Bvte EIA (v} 17 16..47 16..19 10-Link 32i4 Bvte IO
Figure 3-15 Selecting the port settings
e Click the “General” tab in the “Properties” window under the menu item “Extended op-
tions” and select the “Prioritized startup” checkbox.
|G Properties I'_i.,lnfo Ii»‘ Diagnostics |
J General 10 tags System constants | Texts |

General

Ethemetaddresses
» Advanced options

Hardware identifier

T

T

Advanced options

||:|’

Interface options

[™ Prioritized startup
[+] Use IEC V2.2 LLDP mode

Media redundancy

MRF domain :mrpdomnim
Media redundancyrole: | Mot device in the ring -
Ring port 1: [PNHO [X1]IPort 1 [X1 P1 ) I+]
Ring port 2: X1]\Port 2 [X1 P2 F _-'

Domain settings

Real time settings

Figure 3-16 Selecting “prioritized startup”
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In addition, you must manually configure the connection parameters of the network port so
that they are not negotiated between the connected PROFINET devices, as is conventional
during startup.

The following steps must be carried out:
¢  Double-click “Port 1” or “Port 2.

_] Device overview

¥{ module . Rack Slot | address Q address Type Articl
v AXLE-PN-AOL-M12-6P 0 0 AXLEPNIOLEDI4 .. 2701
* PNHO ] 0X1 AXL-E-PNAOL-M12-..
Port 1 ] 0 X1P1 Port 1
Fort 2 0 0 X1 P2 Port 2
* 10-Link Master_1 0 1 10-Link Master
StatusiControl Module 0 11 0.3 0.3 Status/Control Mod...
Digitaler Eingang 0 12 Digital Input
Digitaler Eingang_1 0 13 Digital Input
AXLEIOLAIT IMIZR 0 14 4.5 4.5 AXLE IOL AIT I M1...
AXLE IOLAOTIMI2ZR o 15 6.7 6.7 AXLE IOL AO1 | M...
10-Link 2/2 Byte E/A ] 16 8.9 8.9 10-Link 22 Byte IIO
10-Link 32/4 Byte E/A ] 17 16..47 16..19 10-Link 32/4 Byte IO
Digitaler Eingang_2 0 18 Digital Input
AXLEIOLRTDTI MI12S 0 19 48..49 20..21 AXLE IOL RTD1 M1...

Figure 3-17  Opening “Port settings”

¢ Onthe “General” tab of the “Properties” window, under the menu item “Port options”,
select the setting “TP 100 Mbps full duplex” (1) from the “Transmission medium/duplex”
drop-down list.

* Then activate the “Enable autonegotiation” checkbox (2).

|3f Properties |‘L‘ Info |ﬂ Diagnostics

J General " 10 tags || System constants I Texts
General [
. . Port options
Portinterconnection
Activate

Hardware identifier

Connection / (1)

Transmission rate | duplex |TP‘IDDF.bps full duplex [ 4 |-1

I; Monitor

i; (™ Enable aumnegotiatinn\
(2)

Figure 3-18 Activating “Enable autonegotiation”
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3.7  Activating Media Redundancy Protocol (MRP)

The Axioline E PROFINET IO-Link devices support the role of a media redundancy client

(MRC) within an MRP network.

1

° If MRP is activated, fast startup cannot be used.

In order to configure the Media Redundancy Protocol, the ring must be set for the corre-
sponding dialog boxes of the PROFINET interfaces.

Firstly, the PROFINET Managed Switch must be configured as an MRP manager. To do
this, consult the documentation of your device.

You can then configure the Axioline E PROFINET IO-Link device as an MRP client.

The following steps must be carried out:

e Select “PN-10” to open the port settings.

e Double-click “(PN-IO)” on the “Device overview” tab.

Device overview

?[ Module . | Rack Slot | address | Q address Type
¥ AXLE-PN-OL-M12-6P 0 0 AXLEPNIOL8 DM ... 27015...
¥ PN1O 0 0x1 AXL-E-PN-IOL-M12-..
Port 1 (1] 0X1P1 Port 1
Port2 o 0X1P2 Port 2
¥ |0-Link Master_1 0 1 10-Link Master
StatusiControl Module o 11 0.3 0.3 StatusiControl Mod...
Digitaler Eingang 0 12 Digital Input
Digitaler Eingang_1 o 13 Digital Input
AXLEIOLAT IMI2R 1] 14 4.5 4.5 AXLEIOL AIT I M1...
AXLEIOLAOTIMI2ZR 0 15 6.7 6..7 AXLE IOL ADT I M.
10-Link 2/2 Byte EIA o} i6 8.9 8..9 10-Link 22 Byte IO
10-Link 32/4 Byte E/A o 17 16..47 16..19 10-Link 32/4 Byte IO
Digitaler Eingang_2 ] i8 Digital Input
AXLE IOLRTD1 M12S 1] 19 48..49 20..21 AXLE IOL RTDT M1...

Figure 3-19 Opening “Port settings”
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On the “General” tab of the “Properties” window, select the setting “Not member of the
ring” from the “Media redundancy role” drop-down menu under the “Media redundancy”

menu item.

‘ 4 Properties

J General

10 tags |‘ System constants I Texts

[& Diagnostics |

General
Ethemet addresses
- Advanced cptions
Interface options
» Real time settings
» Port1[¥1 P1R]
» Port2 [¥1 P2R]

Media redundancy

MRF domain | mrpdomain-1

Media redundancyrole: | Not device in the ring

11|

Ring port 1
Ringport2: | 71

Hardware identifier

-

E | Domain settings

Figure 3-20 Selecting “Not member of the ring”
o If an S7 controller with two Ethernet ports is used and autonegotiation is also de-
1 activated, the second port must be set exactly the same as the first port. A

crossed patch cable must therefore be used to establish a connection from the
second port of the controller to the second port of an Axioline E PROFINET IO-
Link device.

e Onthe “General” tab of the “Properties” window, select the “Client” entry from the “Me-
dia redundancy role” drop-down menu under the “Media redundancy” menu item.

|_Q.Proper1ies I'_i.i.lnfo IL Diagnostics ]
General " 10 tags " System constants Texts |
General [ §
Ethemnet addresses Rledsl i dancy
= Advanced options
Interface options MRF domain | mrpdomain-1 |
Madia redundincy Medis recundancy rle:
} Real ime settings —
b Port1 [X1 P1 R) Ring port 1: .PN-ID[X1]1PortI[x1 P1R] T+]
¥ Port2 [X1P2R] fiing port 2: | PNHO [X1]IPort 2 [X1 P2 R] -]
Hardware identifier Doiugnusriscs interupts
§
[ Domain settings
’
Figure 3-21 Selecting “Client”
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In order to ensure that the watchdog is not triggered during the MRP failure detection time,
you must set it to a value greater than the expected MRP failure detection time.

The following steps must be carried out:

e Select “PN-10” to open the port settings.

*  Onthe “General” tab under the menu item ?“Realtime settings” in the “Watchdog time”
section, modify the value of “Accepted number of update cycles when IO data is miss-
ing” so that a value greater than 200,000 is under “Watchdog time (ms)” (1).

| o Properties | i Info |§!Diagnoslics |

J General 10 tags System constants || Texts

General
Real time settings

m_[*]

Ethernet addresses
w Advanced opticns

Interface options > loges
Media redundancy Shared Device
»
» Port1 [X1P1R] 10 controller cutside project

e A S —
» Port2 X1 P2R] with access to this 10 device |

Hardware identifi |
st Commen send clock | 1.000 | ms

4 Update time

* ® Automatic 2.000 ms
() Can be set [+] ms
Watchdog time

Accepted update cycles without
10 data: | 100 =

Watchdog time: |200.000 \ ms
(1) '

Figure 3-22 Entering the watchdog time
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3.8 Configuring shared devices

The Axioline E PROFINET IO-Link device supports the “Shared device” function. This en-
ables two controllers to simultaneously establish a cyclic connection to the device. Only one
master can establish a cyclic connection to each submodule. The I/O data of another sub-
module, which is used by the other master in cyclic connection, cannot be accessed.

To enable this, follow the steps below.

e Open another instance of TIA Portal.

e Create a new project.

e Add a controller again to the second project and assign it the name “PLC_2".

e Copy the Axioline E PROFINET IO-Link device from the first to the second project by
right-clicking it.

AXL_E_IOL_Test_E » Devices & networks

|§' Topology view "f,-gh Network view “If Device view ]_
% Metwerk| §§ Connections connection ' B e = | Network overview " Connections I [ 4 [ »
Q10 system: PLC_1.PROFINET 10-System (100) “_‘ w Device Type
- ¥ S71500/ET200MF station_1 S71500/ET200...
PLC_1 AXL-E-PN-OL-... [ L Loyl Sl
CPU 1517-3 PNL.. AXL EPN IOL8D 00 ﬂ X ¥ GSDdevice_1 GSD device
PLC_1 [ Device configuration b AXL-E-PHHOL-A1 2-6P AXLE FNIOLS ..
: X cu Ctrl+X |
Fsswa{ PLC_1.PROFINET 10-Syste... pe—=t ¥ Copy 44— Cul+C L]
g Paste Cerlsv i
% Delete Del
First project
& Go to topology view
Compile ]
Dewnlead to device » 'v]
el m i & Goonline Curl+K n E | < | m ] [ s

Shared-Device-2 » Devices & networks

&' Topology view ]gg, Network view  [[If Device view

& Newvork L§ Connections [ 1 [~ & B &= = Network overview 4| »
-
; | ¥ Device Type
= * S71500/ET200MP-Station_1  571500E..
PLC_2 b PLC 2 CPU 1517 ...
CPU 1517-3 PHL..
X
is '
——pe [z} Paste CrrlsV

Second project

Figure 3-23 Access authorization of the PLC_2 to submodules of the Axioline E PROFI-
NET IO-Link device
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* Inthe second project, connect the controller to the
Axioline E PROFINET IO-Link device.

¢ Assign the device the same IP address and the same PROFINET name as in the first
project.

* Adjust the IP address of the controller accordingly.

Shared-Device-2 » Devices & networks

|; Topology view ||5§3 Network view  |[If Device view

5% Network| 1§ Connections [ K1 t _-' B R e = Network overview 40
B 10 system: PLC_2.PROFINET 10-System (100) _A| tl‘ Device Type

2 ¥ S71S00/ET200MP-Station_1  S71500ME..

PLC 2 AXLEPN-IOL-.. M » P2 CPU15I7..

CPU 1517-3 PNI.. AXL EPN IOLED... . J ~ G5D device_1 GSD device

PLC 2 HH b AXLE-PNAOL-M12-6P AXLEPN ..

i i

Em—=—]PLC_2.PROFINET |O-Syste... ="

Figure 3-24  Connecting the controller and device

¢ Highlight the Axioline E PROFINET IO-Link device and select the “Shared Device”
menu item.

e [f“PLC_2"is shown in the “Access” field, only the controller can access this port from
your second project.

e [f“--"is shown in the “Access” field, a different controller outside this project can ac-
cess this port.

G Properties |74 Info )| &l Diagnostics

| General " 10 tags h System constants H Texts

b General

¥ PROFINETinterface [X1]
Identification & Maintenance

Shared Device

Hardware identifier Hame Access
v AXLEPNAOLMI2EP  PLC2
¥ PN4O PLC_2
Porc 1 PLC 2
L Porc2 PLC_2
M * 10-Link Master_1 PLC_2
b StatusiControl Medule PLC_2 Second projec‘t
£ Digitaler Eingang PLC_2

Digitaler Eingang_1  PLC_2
AMLEIOLAN IMI2ZR -
AXLEIOLADTIMIZR —
10-Link 2i2 Byte EIA PLC 2
10-Link 32/4 Byte EIA  PLC 2
Digitaler Eingang 2  — 'v]
AXLEIOLRTD1 MI25 PLC2

w

Figure 3-25 Access authorization of the PLC_2 to submodules of the Axioline E PROFI-
NET IO-Link device
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¢ Define the access authorization of PLC_1 in the first project as follows.

Shared Device

Name Access
¥ AXL-E-PNHOL-M12-6P -
¥ PN-HO -
Port 1 -
Port 2 -
* 10-Link Master_1 PLC_1

StatusiControl Module —
Digitaler Eingang -
Digitaler Eingang_1 =
AXLEIOLAITIMI2R PLC_1
AXLE IOLAOTIMI2R PLC_1
I0-Link 2/2 Byte EIA -
I0-Link 32/4 Byte EIA —
Digitaler Eingang_2  PLC_1

AXLEIOLRD1 Mi25 [~ [+]

Figure 3-26 Access authorization of the PLC_1 to submodules of the Axioline E PROFI-
NET IO-Link device

° If “---” is shown in the “Access” column, this controller can only read the parame-
1 ters of the device, and not modify them.
° Changes to access rules only take effect once the project is stored on the relevant
1 linked controller. You should therefore save the project each time you make a
change in this regard.
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3.9 Reading identification and maintenance (1&M)
functions

The Axioline E PROFINET IO-Link device supports identification and maintenance func-
tions (1&M).

° For further information about the I&M functions, please refer to the device-specif-
1 ic data sheet.

3.9.1 Reading 1&M data records

General identification and maintenance functions O - 4 can be read via slot 0. 10-Link-spe-
cific identification and maintenance functions 0, 16 - 23, and 99 can be read via slot 1 and
subslot 1.

I&M data records are online data which is read by the device, i.e., your station must be op-
erational.

The following steps must be carried out:
¢ Click “Go online” on the ribbon.

T4 Siemens - C:\Users\pymr07\Desktop\Quickstarts\AXL E\Profinet_IOL\AXL_E_|OL_Test_EVAXL_E_IOL_Test_E

Project Edit

Insert  Online Options Teols Window Help

. 5f Bl seveproject @ X 15 a X W22 MM B RV Goonline (¥ Gooffline flo A [B 2 - ]

(1) (2)

Figure 3-27 Clicking “Go online”
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* Navigate to the following path in the “Project tree”:
PLC_1 (or a name you have assigned) > Distributed I/O > PROFINET IO system > AXL-
E-PN-IOL-M12-6P

*  Double-click “Online & Diagnostics” (1).

Devices

O Q@ =
~ | ] AXL_E_IOL Test_E A~

ﬁ""ﬂdd new device

Eg‘h Devices & networks
~ [ig PLC_1 [CPU 1517-3 PN/DP]
uf Device configuration
| Online & diagnostics
[-g Program blocks @
[ Technology objects
External source files
E PLC tags @
E_ﬂ PLC data types
[ watch and force tables [
[& online backups

* ¥ v v w v v v

E Traces

B Program info

v [§fl Device proxy dats

E4 PLCalarms

E] Text lists

[fl Local modules

~ [ Distributed 110

~ [L1 PROFINETIO-Systern (100): P___|
7 5 AXL-E-PMN-IOL-MT 2-6P

[If pevice configuration
4| Online & diagnostics
;I AXL-E-PMHOLMAT 2-6P
Il 1o-Link Master_1

AXLEIOLRTDT MI2 5

Deaktiviert

Deaktiviert_1

Deaktiviert_2

Deaktiviert_3

-

EEEEEE\\EEEE

Chim = Lo cimee A

< i

IR
]

Figure 3-28  Clicking “Online & Diagnostics”
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3.9.2 Writing 1&M data records

I&M data records 1 - 3 can be read and written using the “Download/Upload Module Identi-
fication” dialog boxes.

The following steps must be carried out (offline view):
* Make sure you have disconnected the “Online connection”. The icon is then grayed out.

T4 Siemens - C:Wsers\pymr07\Desktop\Quickstarts\AXL E\Profinet_IODAXL_E_IOL_Test_BVAXL_E_IOL_Test_E

Project Edit  View Insert Online Opticns Toeols Window Help

Jf (1B saveproject & X 1= oy X 9 5 M B[R ¥ Goonline J Gooifine £ AR x - |

¢

Figure 3-29 “Online connection” disconnected

e Switch to the device settings.
e Select the menu item “ldentification & Maintenance” (1) from the “General” tab.

'S Properties | "} Info |iDiagnosﬁcs |

| General | 10 tags || System constants Texts

» General
» PROFINETinterface [X1]

Identification & Maintenance

Identification & Maintenance

Hardware identifier Plant designation:
Al eEn Loeation identifier: |
Installation date: | Monday , November 02, 2015 11:46 [+
Additonal information: |
i
| 0(1)
|
Figure 3-30 “Identification & Maintenance”
¢ Inthe new window, you can adjust the I&M data records 1 - 3.
¢ These settings will take effect when you reload the program into the controller.
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3.10 Reading diagnostic alarms and I0-Link device
events

The Axioline E PROFINET IO-Link device supports diagnostic alarms. IO-Link device
events are also supported and are converted into PN-IO alarms (channel diagnostics and
extended channel diagnostics). These are saved to the device and the PROFINET control-
ler is informed via incoming and outgoing diagnostics.

1

° For a list of supported alarms and additional information, refer to the device-spe-
cific data sheet.

You can view the diagnostic alarms in TIA Portal in the online view in the “Module Informa-
tion” dialog box.

The following steps must be carried out:
¢ Click “Go online” on the ribbon.

T Siemens - C:\Users\pymr07\Desktop\Quickstarts\AXL E\Profinet_IOLVAXL_E_IOL_Test_BEVAXL_E_IOL_Test_E

Project

Edit View

3 [% ] save project

Insert  Online

Opticns

Tools Window Help

& X1y x O 5\ MEE QR F coonline J Gooifine o [A I8 2 ]

Figure 3-31

Switching to online view

¢ Inthe device overview of the Axioline E PROFINET IO-Link device, select the desired
channel by right-clicking it.
* Inthe context menu, click “Online & Diagnostics” to open the desired view.

|E’ Topology view ||_ﬂ3 Network view

|0V Device view

dt | [AXLEPNAOL-M 2-6P =] & & |&| ' = Device overview
2 Y{ Module .. Rack Slot | address | Q address Type Article ..
- ¥ AXLEFNAOL-MI 2-6F o o ANLEFPHIOLBDI4 .. 27015..
a ¥ PHHO 1] ox1 AXLEPH-A0L-M1 22
a ™ |0-Llink Master_1 o 1 10-Link Master
| StatusiControl Module 4] 11 0.3 0.3 Status/Control Mod..
2 AXLE IOLRTD1 M125 — - = = JAXLE IOL RTD1 M1...
E Deaktiviert Inactive
— v Desktiviert_1 i TR Inactive
L ] Deaktiviert_2 -I_E Copy CrCnactive
ey ﬂ Deakuviert_3 s Paste Carle Inactive
E b i Deaktiviert_4 x Inactive
] Deaktivier_5 Inactive
Deaktiviert_6 .| Online & diagnostics Ctrisp |Inactive
[ Receive alarms
W
<Im » | [1o0% sl —%— al [<] m E
Figure 3-32  Selecting a channel
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e Select the “Channel diagnostics” field (1) under the “Diagnostics” menu item.
e Toview the detailed texts, click the error column (2).

. PLC_1[CPU 1517-3 PN/DP] » Distributed WO » PROFINET 10-System (100): PNIE_1 » AXL-E-PN-IOL-M12-6P » AXLE IOLRTD1 M125 - X

ke m,:::f:l' Channel diagnostics
Disgnostic status
Figure 3-33  Viewing diagnostic texts
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4 Operation and monitoring of variables in TIA Portal

4.1 Creating and linking variables

e Carry out a port configuration in accordance with the previous sections.

e Then create a new variable table for the IO-Link port (1).

Devices

g Devices & networks
[IY pevice configuration
%| Online & diagnostics

» g Program blocks

b [ Technology objects
b @ External source files
~ g PLCtags
Zg Showall tags
I Add new tag table
5 Defaulttag table [64]

G5 Test Tagtable [0] @

» 1l Watch and force tables
» (&) Online backups
» j Traces
285 Program info
¢ i, Device proxydata
4 PLCalarms
] Text lists
» [ Local modules
» [ Distributed /0
b '_'] Commeon data

-

Figure 4-1 Creating a new variable table

50 © =]
v | ] AXL_E_IOL_Test_E A
B’ Add new device

» [g PLC data types ]

@ (1)
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¢ You can create a new variable (1) in the variable table using the “Add” field. You can
modify this variable using the adjacent fields.
* Inorderto find the types and address for the variable, you must select the port to which
you want to assign the variable, located in the “Project tree” section under Distributed
1/0 > PROFINET IO system > [desired device] > [desired port] (2).
¢ The required information for the variable can be found in the “Details view” (3).
 Pojectvee 0«
I __I-}_eﬂ?| @ Tags |__E| User constants |
900 HERIERS ]
Test_Tag table
A E 0L Tesn £ o~ Hame Dia1e rype Adress Remin  Visbl. | Acces.. Cemement
B A2 new S one 1 | N emp_RT it W = =] =]
g Devices & netweris W v

2 i =
= W MO [CPU 1S3 PRDR]
BY pevece cordgunatica
5| Onfine & disgnostics
* x5 Program blocks '1
# [l Technology chiects (1]
» ' Excemsl sounce files
- g ncug
4 Show sl ags
I Add new tag table
5 Defaish tag table [54]
S TeatTag wble [1]
» (g PLC data rypes
P e Vatch snd force tables
[ Orrve backups
» g Tces
¥ Frograminke
* [l Device prowy it
C ALC alarms
K et
» [ Lecal medules
= [ Dicwibered 4O

| @ Properties  ["iinfo 1| % Disgnosties |
jG-uneraL |

Tag

.=|1:

General
v Y PROPNETIOSystem (100} FHAE..
- [ AXLEFNAOLME 26F Mama: |IN_Temp_RTD1
Bit Deviee conbaurstion S
R Onfine & disgnostics
:' ALEFH0LAT 2 6P . (2) Address: v
W ro-Link Master_t | — [ Retained
Il #deiolmt wis i =
. L e T e " Comment:
% [ | »

Duta npe. | Int

~ | Datails viow ‘3) . Histary

/. Dute crewted: | 110402015 1112 P
Hame Type Addeess R
|BY ' Device consguration Lass modibed: [ 1142015 113
W Ordioe & disgnastics
0 B iTemp_RTD1 It LY Usage

< Int Wa
R Accessible rom g
| u » B visible bn t ~
Figure 4-2 Creating a new variable
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4.2 Going online and observing values

The program must first be compiled.
* Todo this, click the corresponding icon on the ribbon (1).

T4 Siemens - C:\Users\pymr07\Desktop\Quickstarts\AXL EProfinet_IOL\AXL_E_IOL_Test_BVAXL_E_IOL_Test_E
Project Edit View Insert Online Options Tools Wndow Help

S R svepoie @ X 1 X 0ot HMIEGE R Y coonine Fcoctiine fp MM X )

T

Figure 4-3 Loading the program to the controller

¢ If no errors are displayed in the “Info” field, you can load the program to the controller
by clicking the “Download to device” icon. This icon is directly adjacent to the “Compile”
icon.

* Inthe “Load preview” window, click “Load” (1).

Load preview [
e Check before loading
Status ! Target Message Action
] & ~ rca Ready for loading.
a » Stop modules The modules are stopped for downloading to device. Stop all
ﬂ »  Software Download software to device Consistent download
Q Text libraries Download all alarm texts and text list texts Consistent download

(1)

<] m [2]
T E———
| Refresh
@ vLoad I|  cancel |
]
Figure 4-4 “Load preview” window
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* Inthe “Load results” window, select the “Start all” checkbox (1) and click “Finish” (2).

Load results b8

9 Status and actions after downloading to device

Status ! Target Message Action
4‘5 ﬁ' * PLC 1 Downloading to device completed without error.
H b Start modules Start modules after downloading to device. [ startall

(1)

] B

(2)
.\NFT\ B cancel]

Figure 4-5 “Load results” window

* Inorder to go online with the controller, click the “Go online” icon (1) on the ribbon.

T4 Siemens - C:\Users\pymr07\Desktop\Quickstarts\AXL E\Profinet_IOL\AXL_E_IOL_Test E\AXL_E_IOL_Test_E

Project Edit View Insert Online Options Teools Window Help
Gf W seveproject S XM I 2 X Mr: MG E R F Goonline ¥ Gooffline ﬁ?mm a1 | )
(1) (2)

Figure 4-6 “Go online” with controller

e The controller should automatically be in “RUN”. If not, click “Start CPU” (2) in the rib-
bon.

e To monitor the “online value” of your variable, click the “Monitor all” icon.
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5 Using the IOL_CALL function block

o

)

5.1 Basics

The Axioline E PROFINET IO-Link devices support the Siemens IOL_CALL function block
for TIA Portal.

The function block helps to make it possible to write data to an 10-Link device or read data
from an 10-Link device. To do so, the IO-Link protocol uses ISDU objects (Index Service
Data Unit). These have anindex and a sub index. For a description of the ISDU objects sup-
ported by a device, please refer to the device-specific data sheet of the 10-Link device.

The IO-Link protocol uses ISDU objects (Index Service Data Unit) for acyclic data. Not all
10-Link devices have ISDU objects. The IOL_CALL function block is only required if your
10-Link device has ISDU objects and you want to read or write these or read diagnostics
information. Otherwise, the process data communication is sufficient.

The IOL_CALL function block must be downloaded separately from the Siemens homep-
age and imported into TIA Portal. There you can also find further information and docu-
mentation on the block.

5.2 Prerequisites

You should have an executable project and observe the following points:

— The GSDML file of the Axioline E PROFINET IO-Link devices is installed in TIA Portal.
— A connection can be established with the controller and the IO-Link device.

— The IOL_CALL function block is imported into TIA Portal.
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)

5.3

Importing the function block into TIA Portal

You must first download the function block or zip archive onto your PC.

Carry out the following steps:

Figure 5-1

Figure 5-2

Options

In order to use the function block in TIA Portal, you must first import it.

Click the “Libraries” on the right-hand sidebar.
In the “Global libraries” panel, right-click in an empty field.
Select “Retrieve library” (1).

Libraries a1 p

ﬂ Library view 2]

|

v ‘ Project library

55 &l [an
» Ll Projectlibrary

&

v ‘ Global libraries

1 s g ]

. cion 2 Suiches

» L) DriveLib_S71200_V13

» L] DriveLib_S71200_v4_V13

» L] DriveLib_S71500_v13

» L DriveLib_57300-57400_v13

» LU Long Functions

» L] Monitoring-and-control-objects
» L) Documentation templates

» [ winac_we

L New library...
¥ Openlibrary...

Retrieve library...

»

Selecting “Retrieve library”

Navigate to the folder in which you have saved the zip archive and select it. Follow the
subsequent instructions.

Once the library is imported, it will be added to the directory.

| Global libraries

(10 gL ]

» [] Buttons-and-Switches

» [l DriveLib_S71200_V13

» (L] DriveLib_S71200_V4_V13

» [L] DriveLib_571500_V13

» L] DriveLib_57300-57400_V13
» LUl Long Functions

» [L] Monitoring-a nd-control-objects

» [ L] Documentation templates
» L winac_ne
[YUB}i0_LINK_Library V13_SP1

“Global libraries” window
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54 Inserting a function block into your project

Once you have completed the steps specified in the previous chapter, the function block will
be imported into TIA Portal and recognized.

To use the function block in your actual project, the following steps must be carried out.
e Add the block “IO_LINK_DEVICE” from the file path IO_LINK_Library_V13_SP1 >

Types > S7-1200/1500 to your program by dragging and dropping.

— p—

| Devices

I Add new device
ﬁh Devices & networks
~ [ 5 PLC_1 [CPU 1517-3 PHIDP]
m Device configuration
%} Online & diagnostics
v ra. Program blocks
I Add new block
& Main [OB1]

b [ Device prosy dats

Options

-] _‘I g | Library view (£
« | Project library
] AML_E_IOL_Test E W E A [=]

» LI Project library

v | Global libraries

L3 _-' Technology objects l_‘f 13’ e m
¥ g External source files e
» PLC tags
» :. PLC dagtu types » LUl DriveLib_571200_V13
= » L) DriveLib_S71200_v4_v13
ot e » LUl DriveLib_S71500_V13
» [ig Online backups . 1
» f Traces - » L[l DriveLib_S7300-57400_V13
— -
b= |
5 Program info » LI Long Functions

» LU Menitoring-snd-contral-objects
» LUl Decumentation templates

EA FLCalarms
] Test lists 9 Properties |‘_lv Info | % b LU WinAC_he
r= - 10_LINK_Library_V13_5P1
b @ Lecal modules J General h Cross-references |J Corrlpile“‘\{\ I:'I —TJT;::: V13
+ [ Distributed 1i0 — sl ey e
ra ! Show all - ]
b 5§ Common data |§||—|@ O ST mesisges = ‘rﬁ:d “;;trpc
L3 |:_ Documentation settings K :?::gﬂl?:ﬂﬂ
T, I Messa ¥ [k 57~
» D Languages & resources - ge \.
» i@ Online access e Connected to PLC_1, address IP=192.168.0.2. |~ L
» (59 Cord ReaderiUSB memary @  connection to FLC_1 terminated. » 47 10_LINK_MASTER
@  Connected to PLC_1, address IP=192.168.0.2. b L{] Moster copies
@  connection o PLC_1 terminated * 44 Common data
Q b Startdownloading to device.
| Action canceled before downlcad,
Q = Swntdownloading to device,
[] * FLC1
~ | Details view ] * Hardware configuration
G PLC_1 stopped.
Mame Details g Hardware configuration was loaded successfully. =
- PLC_1 started.
|l : Add new bllock =
& Moin o1 @ Loading completed (errors: 0; wamings: 0).
e Connected to PLC_1, address IP=192.168.0.2.
[ Connection to PLC_1 terminated.
Q Library IO_LINK_Library V13_SP1 was opened. |
o
<] w 3 |Info (Global libraries)

Figure 5-3

Adding a function block
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Open the main program “Main [OB1]” (1) by double-clicking it.
Add the “IO_LINK_DEVICE” function block to this program by dragging and dropping

@).

Confirm

the “Call options” dialog box with “OK”.

The “DB1” function block is generated automatically in the project tree (3).

Devices

AXL_E_IOL_Test_E » PLC_1[CPU 1517-3 PN/DP] » Program blocks » Main [OB1]

OO

v ] AXL_E_IOL_Test_E
‘k Add new device
;h Devices & networks
~ (1§ PLC_1 [CPU 1517-3 PN/DP]
I pevice cenfiguration
%! Online & diagnostics
* [l Program blocks
B Add new block
& Main [0B1]
o LINK BEVIE (F850001]
§ 10_LINK_DEVICE_DB [DB1]
'_f Technelogy ebjects
[} External source files
'..d PLC tags
& PLC data types
|55l watch and force tables
'—1,' Online backups
'—5 Traces
3 Program info

¥ ¥ ¥ ¥ ¥ ¥ ¥

[} Device prowy data
E4 PLC alarms
E] Text lists
@ Local modules
+ [[§ Distributed Ii0

» f.,i Comron data

3 f;j Documentation settings

» (@ Languages & resources
4 '_n Online access
» [ Card Reader/USE memory

-

(1)

(3)

il FEF &
Main
Mame Data type Default value
1 4 ™ Input
2 @ s Inital_call Bool =
3 = RErmanence Bool
4 <@ ~ Temp
5 = <pAdd news
& 40 > Constant
e 2 {@ A4 =a = 5]
¥ Block title: *Main Program Sweep (Cycle)®
w0aE
"10_LINK_
DEVICE_DBE"
SFB50001
T0_LINK_DEVICE™
EN
REQ
o]
CAP
RD_WR DOME_VALID|—
FORT BUSY[—
IOL_INDEX ERROR[— -
I0L_SUBINDEX STATUS
LEN I0L_STATUS
RECORD_IOL_ RD_LEN
¥ DATA ENO}—

Figure 5-4

Inserting the function block

EEEpft g ecaas iy &%

Comment

Initial call of this OB
=True, if rernanent data
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5.5 IOL_CALL parameter description

The function block is structured as follows.

Variable Description
EN Activate the function block
0 = deactivation; 1 = activation
REQ Positive edge: data transmission is started
ID Hardware identifier of the 10-Link communication module
For AXL E IOL devices, use the HW_ID of the status/control module of the IO-Link master.
CAP Access point of the IO_LINK_DEVICE function
Phoenix Contact = 2554
RD_WD Read/write access
0 =read; 1 = write
PORT Port number with which the IO-Link device is connected
Possible values: 1 - 63
IOL_INDEX Parameter index
Possible values: 0 - 32767
IOL_SUBINDEX Parameter subindex

0: entire record
1 - 255: parameter from record

LEN Length of the data to be written (net data)
Read: 0 - 232 (not relevant)
Write: 1 - 232
RECORD_IOL_DATA Source/target range for the read/write data
DONE_VALID Validity of the data transmission
0 = data not valid; 1 = data valid
BUSY Status of the data transmission
0 = transmission complete; 1 = transmission in progress
ERROR Error during data transmission
0 =no error; 1 = canceled with error
STATUS Contains error information for SFB52/SFB53

For interpreting error information, see help on SFB52/SFB53
(Select function block and press F1)

IOL_STATUS Error code when error is reported
0x00000000 = Transmission OK

Byte 0, 1 = Device error codes

Byte 2, 3 = Master and FB1 error codes

RD_LEN Length of the data read/number of bytes
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The hardware identifier is in the hardware configuration of the Axioline E PROFINET IO-Link
device in the general properties of the status/control module.

| &l Properties I"j.iplnio ]L[)iagnostics I

_I General II I0 tags | System constants | Texts
> Geners Hardwara idantifiar
Inputs
Module parameters Hardware identifier
Figure 5-5 Hardware identifier
i For more information, refer to the Siemens manufacturer documentation.
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5.6

IOL_CALL error codes (IOL_Status)

The IOL_Status variable contains the value 0x00000000 if the data transfer was completed
without errors. If errors occurred during the transmission, it will contain the following infor-

mation:

— Byte 0 and byte 1: error codes of the connected IO-Link device.
You can find these in the device-specific data sheet of the device.

— Byte 2 and byte 3: error codes of the I0-Link master and from FB1 “IOL_CALL”. The
various meanings of the code are listed in the table below. This is derived from the Sie-
mens documentation on the function block.

Error codes

IOL-M error code
(hex)

Brief description

Description

0000 No error No errors have occurred.

0001 No IOL_CALL FB 1 “IOL_CALL” ready for new assignment

0002 IOL_CALL write IOL_CALL is in the sending stage (SEND_REQUEST)

0003 BOOL IOL_Callis in the polling stage (WAIT_ON_RES)

0004 - 06FF Reserved Reserved

7000 IOL_CALL conflict Sending and response data inconsistent

7001 Wrong IOL_CALL Decoding error

7002 Port blocked Port occupied by another assignment or does not exist

7003 - 7FFF Reserved Reserved

8000 Timeout The assignment could not be executed within the timeout period.

8001 Wrong port address | Port address smaller than 1 or greater than 63

8002 Wrong index Index smaller than 1 or greater than 32767

8003 Wrong subindex Subindex smaller than 0 or greater than 255

8004 No device No device connected (however, port is in I10-Link operation)

8005 Wrong LEN Invalid length for writing; smaller than 1 or greater than 232

8006 Wrong LEN Invalid length for reading; smaller than O or greater than 232

8007 DI/DO mode Port in DI/DO mode

8008 No SPDU Device in 10-Link mode does not support any SPDU

8009 - Uploading is not possible because the function has been deactivated (data

storage).

8010 - 8051 - Reserved

8052 SFB52Fault Error when calling the SFB52; see STATUS

8053 SFB53Fault Error when calling the SFB53; see STATUS

8054 Unexpected ac- Internal error in the 10-Link technology (unexpected status during an 10-Link
knowledge request)

8055 Port function failed Only relevant for port functions

8056 - FFFF Reserved Reserved
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5.7 Reading I0-Link device parameters

During read access (RD_WR = 0), all data from the 10 link device is stored in the data block
at the “RECORD_IOL_DATA” input. The number of bytes read are displayed in the
“RD_LEN” output.

The target area for the data at the RECORD_IOL_DATA input must be at least as large as
RD_LEN in order to read all the data.

1)

5.7.1 Example: reading the manufacturer name of the AXL E IOL
AO11M12 S device

The following structure is used in this example:

AXL_E_IOL_Test_E » PLC_1 [CPU 1517-3 PNIDP] » Distributed /O » PROFINET I0-System (100): PN/IE_1 » AXL-E-PN-IOL-M12-6P

| & Topology view | Network view [[IY Device view L
d¢ [AxLEFOLN 2 6P ST - =] Device overview
= 'ff Module . Rack Slot |l address  Q address Type Article
= >  AML-E-PNAOL-A 2-6P (1] 1] AXLEFNIOLBDI4 .. 27015
i b FMHO o 0 X1 ANL-EFNAOLAN 2-...
* 10-ink Master_1 o 1 10-Link Master
StatusiContrel Medule o 11 0.3 0.3 StatusiContrel Mod...
Deaktiviert (1] 12 Inactive
— ] AXLE IOLADTIMIZS 4] 13 4.5 4.5 AXLE IOLADT I M...
L | Deaktiviert_1 1] 14 Inactive
# 1 Deaktiviert_2 o 15 Inactive
L Deaktiviert_3 4] 16 Inactive
'. Deaktiviert_4 4] 17 Inactive
Deaktiviert_s 4] 18 Inactive
Desktivier_s a 19 Inactive

Figure 5-6 Example

By referring to the data sheet of the AXL E IOL AO1 |1 M12 S device, connected to port 2,
you can determine that the ISDU object with the index 10y, decimal 16, contains the man-
ufacturer name to be read.
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* Make the following settings on the IOL_CALL function block:

Parameter Description

REQ =1 (true)

ID =108 (2644 => HW ID)

CAP =255

RD_WR =0 (read)

PORT =2

IOL_INDEX =10 (manufacturer name, 164¢c)
IOL_SUBINDEX = 0 (no subindex)

LEN =0 (read access)
RECORD_IOL_DATA = Target area for the read data

A separate data block (DB) and array variable must be created for the target area of
RECORD_IOL_DATA.

Carry out the following steps:

¢ Navigate to “... > Program blocks” in the project tree.

¢ Double-click “Add new block”.

Project tree m 4
J Devices
i O © EE

* | ] AXL_E_IOL_Test E
I’ Add new device
gh Devices & networks
~ [ PLC_1 [CPU 1517-3 PN/DP]
IIY Device configuration
%/ Online & diagnostics
v [l Program blocks
& Main [OB1]
4 10_LINK_DEVICE [FB50001]
@ 'O_LINK_DEVICE_DE [DB1]
[ Technology objects
External source files
:d FLC tags
(&) PLC data types
(&) Watch and force tables
(& Online backups

v v v v v v w

%= Traces

Figure 5-7 Adding a new block
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* Inthe new window, assign a name (e.g., DB2) to the new data block.

¢ Close the window by clicking “OK”.

Add new block

@ GlobalDE |+
e
E

Data block

Figure 5-8 Assigning a name to the data block

60 PHOENIX CONTACT 107028_en_00

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Using the IOL_CALL function block

* The block should open automatically. If not, double-click the new block.
¢ Inthe new window, define the structure of the block.
e Create a new variable of type “ARRAY [0..231] of BYTE”.

AXL_E_IOL_Test_E » PLC_1[CPU 1517-3 PN/DP] » Program blocks » DB2 [DB2]

g g Feitebh= Ml =
DB2
Name Data yype Start value Retsin Accessiblef.. Visiblein .. Setpoint  Comment
1 <@ — Static
2 4= b teswariable 140.1] of Bool | 1§ = B =] gl O
3 . <Add newe
= : Data gype: Byte )|

Arraylimits: [0.231
Examples: 0.99 6r0.99,0.10

el [x<]

Figure 5-9 Creating a new variable

¢ Finally, link the block with the RECORD_IOL_DATA input.
e Todo this, double-click the “Main” organization block.

Project tree m 4
Devices
5 Q © =z

¥ ] AXL_E_IOL_Test E
B¢ Add new device
s, Devices & networks
~ [j§ PLC_1 [CPU 1517-3 PN/DP)
[IY Device configuration
%! Online & diagnostics
~ gl Program blocks
I ~dd new block
"""""""""""" LY CLL) R
4 10_LINK_DEVICE [FB50001]
@ DBz [DB2]
@ 'O_LINK_DEVICE_DB [DE1]
» [ Technology objects
b & External source files
» (@ PLCtags
» (g PLC data types

Figure 5-10 Linking the data block
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* Now enter ““DB2*.example_variable” into the RECORD_IOL_DATA input in the block.

0 — IOL_SUBINDEX
0— LEN

"DB2".  RECORD_IOL_
testvariable — pDATA

Figure 5-11 Entering an input

The main program in OB1 can appear as follows:

AXL_E_IOL_Test E » PLC_1[CPU 1517-3 PNIDP] » Program blocks » Main [OB1]

g e s EAEDAtGtEW Caad 1 & B =]

T | 4 =a = ]

*  MNetwork1:
Comment |
HDE1
“10_LINK_
DEWVICE_DB"
WE50001
T0_LINK_DEVICE™
—~—{EN |
TRUE
MO .0
=bogiteq®
boolReq” —REQ TE
EMO.2
16#0108
W0 DONE_VALID [— "boclDONE™
*werdlD” —iD FALSE
DINTS 255 —|CAP 0.3
FREE BUSY -= "boolBUSY" L
0.1 FALSE
"boolRD" == RD_WR MO .4
3 ERROR - “boclERROR"
viea 16£0000_0000
*INtPORT == PORT Qan1a
e STATUS — “dwS TATUS"
w2 16£0000_0000
“intOL_index” —{10L_INDEX TMD18
0 —{IOL_SUBINDEX IOL_STATUS — "dwIOL_STATUS"
O—{LEN 15
WAW22
‘DB2°.  |RECORD_IOL_ RD_LEN — "intRD"
restvariable —Imm ENO— EI
100% Fl = |
Figure 5-12 Main program
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The target area (DB2) of RECORD_IOL_DATA contains the following data.

AXL_E_IOL _Test E » PLC_1[CPU 1517-3 PN/DP] » Program blocks » DB2 [DB2]

g RE Rezod= N[ =]

DB2

|Name |Data type |Star1 value Monitor value |Reta|'n |ar_cﬁsible f. |V|'sib|e in .. |521p0|'m |C0mmem

1 4@ v Sswtic O O O O B
2 @| = ¥ testvariable |Array[0.231... D E E D
3 @@ = testvariable[0] Byte 1640 16200 O O 3
4 |lgqg = testvariable[1] Byte 16%2F 16%2F O = 1
5 |laqg = testvariable[2] Byte 16#0 16£00 ! = L
& @0 =  testvariable[3] Byte 16#0 16#00 (| [
7 @ = testvariable[4] Byte 1640 16400 O O

Figure 5-13 Data in the target area

If these are now converted from HEX to ASCII, the result will be: “Phoenix Contact”.
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AXL_E_IOL_Test_E » PLC_1[CPU 1517-3 PN/DP] » Distributed WO » PROFINET 10-System (100): PNIE_1 » AXL-E-PN-IOL-M12-6P

5.8  Writing 10-Link device parameters

During write access (RD_WR = 1), all data from the “RECORD_IOL_DATA” output is read
and transferred to the 10-Link device. The amount of data to be written is specified in the
LEN variable.

The “BUSY” output is TRUE during data transmission. When data transmission is com-
pleted, the “BUSY” output is FALSE again, irrespective of whether data transfer was suc-
cessful or not.

The “DONE_VALID” output is set to TRUE after successful data transfer.

In the event of an error, the “ERROR” output = “TRUE” and the error information is output
via the “STATUS” and “IOL_STATUS” outputs.

5.8.1 Example: writing the ParaWord of the AXL E IOL RTD1 M12
S device.

The following structure is used in this example:

g Aol 26P

-

< [m][>] [100%

& Topology view |gh Network view |[Y Device view
B 2 —a Device overview
£ Y Module . Rack | Slot | address | Q address Type Article .
=] *  AL-E-PNA0L-A 2-6P 0 o AMLEFNIOLB DI4 ... 27015..
b PNAD (i} ox1 ANL-EFNAOL-AM 2- .
= 10-Link Master_1 0 1 10-link Master
Status/Contrel Medule 0 11 0.3 0.3 StatusiControl Mod...
Deaktiviert 0 12 Inactive
AXLE IOL AO1 IMI2S 0 113 4.5 4.5 AXLEIOLADTIM..
AXLE IOLRTD1 M2 5 0 14 5.7 5.7 AXLE IOL RTDT M.
1 Deaktiviert_2 0 15 Inactive
Deaktiviert_3 i} 16 Inactive
v Deaktiviert_4 0 17 Inactive
Deakziviert_S 0 18 Inactive
Desktivier_é 0 19 Inactive
L]
e, arararililh, (<] 1 | E

Figure 5-14 Example structure
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By referring to the data sheet for the AXL E IOL RTD1 M12 S device, connected to port 3,
you can determine that the ISDU object with index 80y, decimal 128, contains the param-
eter word (ParaWord) to be written.

In this example, the format is to be changed to IB IL and the sensor type to linear
RO ohm ... 5k ohm. The data to be written are therefore 002F,qy.

Parameter Description

REQ =1 (true)

ID =108 (2644ec => HW-ID)

CAP =255

RD_WR =1 (write)

PORT =3

IOL_INDEX = 80pey (ParaWord, 1284¢.)

IOL_SUBINDEX = 0 (no subindex)

LEN =2 (ParaWord is 2 bytes too large)
RECORD_IOL_DATA = Source range of the data to be written (002F,¢y)

A separate data block (DB) and array variable must be created for the source range of
RECORD_IOL_DATA. This variable must point to the start address of the DB.

e Carry out the following steps:
* Navigate to “... > Program blocks” in the project tree.
*  Double-click “Add new block”.

If you have already created a DB and have linked it with the FB, you will not need a new
DB to send the data. The data can be edited in the existing DB.

)

Project tree m 4

I Devices
QO =2

¥ ] AXL_E_IOL_Test_E
B Add new device
#h Devices & networks
~ [1§ PLC_1 [CPU 1517-3 PN/DP]

[IY pevice configuration
% Online & diagnostics

~ |5l Program blocks

B Add new block

ﬂ’ 10_LINK_DEVICE [FBES0001]

@ DB2 [DB2]

@ IO_LINK_DEVICE_DB [DB1]
» [ Technology objects

» [ External source files
» @ PLCtags
» (g PLC data types

Figure 5-15 Selecting the data block
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* Inthe new window, assign a name (e.g., DB2) to the new data block.
¢ Close the window with “OK”.

“Add new block X
Name:
DB2|
[ Type: | Global DB [~
' Language: [oE -
OB guag L 1
Organiztion Number: [2 :
block ' j
(O Manual
(=) Automatic

Function block

=

Function

e

Data block

More...

> | Additional information

#IQB Description:

Data blocks (DBs) save program data.

AXL_E_I0L Test E » PLC_1[CPU 1517-3 PN/DP] » Program blocks » DB2 [DB2]

[w) Add new and open

|’ OK ] | Cancel

Figure 5-16 Entering the name of the data block

e The block should open automatically; if not, double-click it.
¢ Inthe new window, define the structure of the block.
e Create a new variable of type “ARRAY [0..231] of BYTE”.

#=F b ReEb
DB2
Hame
41 = Static
2 4@ = p testvariable

3 .

&= M

Data type Start value

1y{0..1] of Bool | 1|+

| o

Rezain Accessible ... | Visible in ... Setpoint Comment

0 =] ] B

Data type:  Byte

Array limits: | 0..231

Examples: 0.99 or 0.99,0.10

o

Figure 5-17

Creating a variable

66 PHOENIX CONTACT

107028_en_00

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Using the IOL_CALL function block

¢ Finally, link the data block with the RECORD_IOL_DATA input.
*  Double-click your “Main” organization block.

Project tree m 4

| Devices
FHQ O

w ] AXL_E_IOL_Test_E
B Add new device
gy Devices & networks
~ [1§ PLC_1 [CPU 1517-3 PN/DP|
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Figure 5-18 Linking the data block

Now enter ““DB2*.example_variable” into the RECORD_IOL_DATA input in the block.

0 — IOL_SUBINDEX
0~ LEN

"DE2".  RECORD_IOL_
testvanable — DATA

Figure 5-19 Entering an input

According to the example above, the data in DB2 is as follows:

AXL_E_IOL_Test_E » PLC_1[CPU 1517-3 PN/DP] * Program blocks » DB2 [DB2]

s e P =sE BT

DB2

Hame Data type Stam value Rezain Accessible f._ Visible in .. Setpoint
1 <@ ~ Sutic
2 «E % ) testvanable Array{0.231] of Byte r_1 E g r_]
S9l@ = teswariable [0] Byt 683 ]
4 |-@ . testwariable [1]  Byte 16800 EI
5 4 L] testwariable [2] Byte 1680 El EI
& -4 ™ testwariable [3] I Byte i 1680 m |7|

Figure 5-20 Example
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The main program in OB1 may look like the following:

AXL_E_IOL_Test_E » PLC_1[CPU 1517-3 PN/DP] » Program blocks » Main [OB1]

& »=1 (B A =a = =]
¥  Network1: ..
Comment —
HDB1
"I0_LINK_
DEVICE_DEB"
WFB50001
"I0_LINK_DEVICE" 3
—EN
TRUE
o0
“boolReq” —
1R TRUE
16#0108 ‘o0z
UMW 0 DOME_VALID [— "boolDOMNE
“word|D® — L
I FALSE
DINT# 255 —| cAp W10 3
== "boolBUSY"
TRUE BUSY
0.1 FALSE
“boolRD® —RD_WR UMD 4
3 ERROR}-- "boolERROR"
.erl 16#0000_0000
"IntFORT — PORT WAD14
— "dwSsTATUS"
128 STATUS
- w2 16#0000_0000
intlOL_Index” — |OL_INDEX WAD18
0 —I0L_SUBINDEX JOL_STATUS — "dwIOL_STATUS®
2 —
LEM o
faawnzz
"DBZ".  |RECORD_IOL_ RD_LEN — "intRD"
testvariable —paTa ENO —
100% [ =%
Figure 5-21 Main program
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