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About these instructions T"URNRC K

Feedback about these instructions Your Global Automation Partner

1 About these instructions

These instructions describe the setup, functions and use of the product and help you to oper-
ate the product according to its intended purpose. Read these instructions carefully before
using the product. This will prevent the risk of personal injury and damage to property. Keep
these instructions safe during the service life of the product. If the product is passed on, pass on
these instructions as well.

1.1 Target groups

These instructions are written for specifically trained personnel and must be read carefully by
anyone entrusted with the installation, commissioning, operation, maintenance, disassembly or
disposal of the device.

When using the device in Ex areas, the user must also have knowledge of explosion protection
IEC/EN 60079-14 etc.).

—

1.2 Explanation of symbols
The following symbols are used in these instructions:

DANGER

DANGER indicates a hazardous situation with a high level of risk, which, if not
avoided, will result in death or serious injury.

WARNING

WARNING indicates a hazardous situation with a medium level of risk, which, if not
avoided, will result in death or serious injury.

CAUTION
CAUTION indicates a hazardous situation with a medium level of risk, which, if not
avoided, will result in moderate or minor injury.

NOTICE
CAUTION indicates a situation which, if not avoided, may cause damage to property.

NOTE
NOTE indicates tips, recommendations and important information about special
action steps and issues. The notes simplify your work and help you to avoid addi-

=B B P>

tional work.
4 MANDATORY ACTION

This symbol denotes actions that the user must carry out.
= RESULT OF ACTION

This symbol denotes the relevant results of an action.

1.3 Additional documents
The following additional documents are available online at www.turck.com

Data sheet

EU Declaration of Conformity (current version)
Commissioning manual 10-Link devices

Notes on Use in Ex zone 2 and 22 (100022986)
Approvals

14 Feedback about these instructions

We make every effort to ensure that these instructions are as informative and as clear as
possible. If you have any suggestions for improving the design or if some information is missing
in the document, please send your suggestions to techdoc@turck.com.
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2 Notes on the product

2.1 Product identification
These instructions apply for the following 10-Link master module:

TBEN-S2-410L

2.2 Scope of delivery
The delivery consists of the following:
TBEN-S2-4I0L

Closure caps for M8 female connectors
Label clips

2.3 Turck service

Turck supports you in your projects — from the initial analysis right through to the commis-
sioning of your application. The Turck product database at www.turck.com offers you several
software tools for programming, configuring or commissioning, as well as data sheets and CAD
files in many export formats.

For the contact details of our branches worldwide, please see page [ 194].
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3 Foryour safety

The product is designed according to state of the art technology. Residual hazards, however,
still exist. Observe the following safety instructions and warnings in order to prevent danger to
persons and property. Turck accepts no liability for damage caused by failure to observe these
safety instructions.

3.1 Intended use

Due to the Turck multiprotocol technology, the multiprotocol I/0 modules for Ethernet can be
operated in the four Ethernet protocols PROFINET, EtherNet/IP, Modbus TCP and CC-Link IE
Field Basic. The device detects the bus protocol automatically during the start-up.

The 10-Link master module TBEN-S2-4I0L is an 10-Link master according to 10-Link specification
V1.1 and has four I0-Link channels. Up to four I0-Link sensors or IO hubs with 10-Link can be
connected to the M12 sockets. In addition, up to eight digital sensors or actuators can be
directly connected. When using I/0 hubs, it is possible to connect up to 64 digital sensors per
device.

Installation directly in the field is possible thanks to degree of protection IP65, IP67 IP67K.
Devices with the Ex marking are suitable for use in the Ex area in zone 2 and zone 22.

The device must only be used as described in these instructions. Any other use is not in accord-
ance with the intended use. Turck accepts no liability for any resulting damage.

3.2 General safety instructions

The device must only be fitted, installed, operated, parameterized and maintained by trained
and qualified personnel.

Only use the device in compliance with the applicable national and international regula-
tions, standards and laws.

The device meets the EMC requirements for the industrial areas. When used in residential
areas, take measures to prevent radio frequency interference.

Change the default password of the integrated web server after the first login. Turck recom-
mends the use of a secure password.

3.3 Notes on Ex protection

When using the device in Ex areas, the user must have knowledge of explosion protection
(IEC/EN 60079-14 etc.).

Observe national and international regulations for explosion protection.

Only use the device within the permissible operating and ambient conditions (see certifica-
tion data and Ex approval specifications).

The document “"Notes on Use in Ex Zone 2 and 22" (ID 100022986) contains the approval
data for using the device in hazardous areas. Observe the requirements in the document.
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34 Requirements for Ex approval

Only disconnect and connect circuits when there is no potentially explosive atmosphere or
when the power supply is switched off

Connect the metal protective cover to the equipotential bonding in the Ex area (cable cross-
section: 4 mm?).

Ensure impact resistance in accordance with EN IEC 60079-0 - alternative measures:

- Install the device in the TB-SG-S protective housing (ID 100014866).

- Install the device in an area offering impact protection (e.g. in the robot arm) and
attach a warning sign: "DANGER: Do not connect or disconnect the device under
power.”

Do not install the device in areas critically exposed to UV light.

Prevent risks caused by electrostatic charge.

Provide unused male connectors with suitable sealing or blanking caps in order to ensure
degree of protection IP65, IP67 or IP69K The tightening torque for the M4 screws is 0.5 Nm.
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4 Product description

The devices are designed in a fully encapsulated housing with degree of protection
IP65/IP67/1P69K.

The TBEN-S2-4I0L IO-Link Master Module has four 10-Link ports for connecting IO-Link devices.
In addition to the four I0-Link-channels, four universal digital DXP-channels (PNP) are available.
The four 10-Link channels can be parameterized independently of each other and operated
either in 10-Link mode or in SIO mode (D).

With Turck's "Simple 10-Link Device Integration (SIDI)", |O-Link devices can be directly integ-
rated into PROFINET via the GSDML file of the TBEN-S2-410L.

The four digital channels are designed as DXP-channels and can therefore be parameterized as
in- or output.

For the connection of 10-Link devices and digital sensors and actuators four 5-pin M12 sockets
are provided. The power supply connectors are designed as A-coded, 4-pin M8 connectors.

4.1 Device overview

— f
28 24 32
b !

P1 CG3 C C1 Co X1

Fig. 1: Dimensions TBEN-S2-4I10L

Connector LED Function

P1 PWR Supply voltage V1

P2 Supply voltage V2

Connector LED Channel Function Auxiliary voltage

co 0 Cho IO-Link port 1 (Class A) VAUX2
1 Ch1 DXP1

1 2 Ch2 [O-Link port 2 (Class A) VAUX2
3 Ch3 DXP3

c2 4 Ch4 IO-Link port 3 (Class A) VAUX2
5 Ch5 DXP5

C3 6 Ché IO-Link port 4 (Class A) VAUX2
7 Ch7 DXP7

Connector LED Function

X1 ETH1 Ethernet

X2 ETH2 Ethernet
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4.1.1  Indication elements
The device is provided with the following LEDs:

Power supply voltage
Group and bus error
Status

Diagnostics

4.2 Properties and features

Fiber-glass reinforced housing

Shock and vibration tested

Fully potted module electronics

Degree of protection IP65/IP67/IP69K

UV-resistant according to DIN EN ISO 4892-2

Metal connectors

Separated power groups for safety shutdown

Integrated Ethernet-switch for building up a line-topology
Transmission speed 10 Mbps/100 Mbps

Integrated web server

410-Link ports Class A

4 universal DXP channels (PNP)

Multiprotocol: PROFINET device, EtherNet/IP device, Modbus TCP server,
CC-Link IE Field Basic server

PROFINET:
- Conformance Class B PA

Simple 10-Link Device Integration (SIDI)

- Conformity according to PROFINET specification V2.35
System redundancy S2

Network load class 3

EtherNet/IP:

- Support of IO-Link parameter object for asynchronous services (I0-Link-CALL)
- Predefined in- and output assemblies

43 Operating principle

The 10-Link master module TBEN-S2-4I0L connects |O-Link sensors and actuators with the
higher-level control system. The device has an Ethernet interface and fieldbus-independent I/0
electronics with I0-Link master functionality (Class A ports). Via the Ethernet interface, the 10-
Link master is connected to an (existing) Ethernet network as an EtherNet/IP device, Modbus
TCP server, PROFINET device oder CC-Link IE Field Basic server. During operation, the process
data is exchanged between Ethernet and 10-Link. In addition the devices can process signals
from sensors and actuators via four configurable digital channels.
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44 Functions and operating modes

441  Multiprotocol technology

The device can be used in the following Ethernet protocols:

PROFINET
EtherNet/IP

Modbus TCP
CC-Link IE Field Basic

Your Global Automation Partner

The required Ethernet protocol can be detected automatically or determined manually.

Automatic protocol detection

A multiprotocol device can be operated without intervention of the user (which means,
without changes in the parameterization) in all of the three Ethernet protocols mentioned.

During the system start-up phase (snooping phase), the module detects which Ethernet
protocol requests a connection to be established and adjusts itself to the corresponding
protocol. After this an access to the device from other protocols is read-only.

Manual protocol selection

The user can also define the protocol manually. In this case, the snooping phase is skipped and
the device is fixed to the selected protocol. With the other protocols, the device can only be

accessed read-only.

Protocol-dependent functions

The device supports the following Ethernet protocol-specific features:

PROFINET

Fast Start Up (FSU), prioritized start-up, only digital I/0 channels

Topology detection

Address allocation with LLDP
Media redundancy protocol (MRP)
S2 redundancy

EtherNet/IP

QuickConnect (QCQ), only digital I/0 channels

Device Level Ring (DLR)

Ethernet ports used

Port Protocol
00022 SFTP

00053 DNS TCP
00067 DHCP

00080 HTTP

00093 PROFINET DCP
00502 Modbus TCP
58554 Turck Services
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4472  10-Link channels

The 10-Link master module has four Class A 10-Link channels.

The four 10-Link channels can be parameterized independently of each other and operated
either in 10-Link mode or in SIO mode (D).

|O-Link-Device-Application

The 10-Link Device Application is a browser-based configuration tool and called from the web
server of the |O-Link master module.

NOTE
To be able to call up the IO-Link Device Application, a login to the web server of the
|O-Link master is required [ 32].

The 10-Link Device Application allows access to the plain text of all relevant 10-Link device
parameters and supports and simplifies the parameterization, commissioning and mainten-
ance of |0-Link devices.

|O-Link device-specific information is made available directly in the 10-Link master. The IODD
suitable for the connected |0-Link devices is loaded into the I0-Link master and interpreted by
the master. |O-Link events, diagnostics and process data of the |O-Link devices can thus be
interpreted directly in the web server of the IOL master according to the specific device. In
addition, the 10-Link Device Application provides information on the process data structure
and pin assignment of the connected |IO-Link devices.

The 10-Link Device Application supports the "Operator”, "Maintenance” and "Specialist” user
roles specified by the 10-Link specification. The specific access rights for these user roles are
defined by the I0DD of the IO-Link devices.

START 10-LINK DOCUMENTATION FUIRC KK

Your Global Automation Partner

TBEN-LL-8IOL IO-LINK = LOCAL /O - PORT 5 - TBIL-M1-16DXP-B Logout

LOCAL 110 B 8 R D
@) Port1-No device Read Wite Unlink I0DD Print

Pori 2 - No device Identification

Port 3 - PSO10V-301-2UPNBX Vendor: Turck

\ Port 4 - No davice Parameters ' Device: TBIL-M1-16DXP-B s
" 1O-Hub
TBIL-M1-16DXP-B V01.0031/2018-12-12 © 2018, Werner Turck GmbH Co. & KG
Diagnostics
- No device Vendor Name TURCK ?
- No device Observation Vendor Text wwwe turck.com ?
- No device Product Name TBIL-M1-16DXP-B ?
Process data Product ID 100000881 ?
[ ———— Product Text 1/O-Hub ?
structure Serial Number 00006526601057 ?
” visi ?
Active events Hardware Revision V1.0 2
Firmware Revision V1.0.7.0 ?
Event history Application-specific Tag AST from 251457 ?
Function Tag I~
Connections Location Tag
Device Status Device is OK ?

Features
Detailed Device Status There are no Events z

English v

Fig. 2:10-Link Device Application (using the TBEN-LL-8IOL as an example)
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443  Universal digital channels — functions

The device is provided with four universal digital channels, which can be used as inputs or
outputs without any configuration required. In all, up to four 3-wire PNP sensors or four PNP DC

actuators can be connected per input or output. The maximum output current per channel is
0.5 A.

444  Backplane Ethernet Extension Protocol (BEEP)

BEEP (Backplane Ethernet Extension Protocol) is a technology that is available in many digital
Turck multi protocol block I/0 modules. BEEP allows a network, of up to 33 participants (one
controller and 32 devices) or 480 bytes of data, to appear to the PLC as a single device on a
single connection using a single IP address.

Detailed information about BEEP can be found in the document "BEEP - Backplane Ethernet
Extension Protocol” (ID 100002454).

445  Turck Field Logic Controller function (FLC ARGEE)

The device supports logic processing via the “Turck Field Logic Controller (FLC ARGEE)”
function. This enables the device to implement small to medium-sized control tasks in order to
reduce the load of the central controller. The FLCs can be programmed in the ARGEE engineer-
ing environment.

The ARGEE programming software can be downloaded free of charge from www.turck.com.

The “SW_ARGEE_Environment_Vx.x.zip" file also contains the documentation for the program-
ming environment as well as the software.
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45 Possible Ethernet network structures

PLC/HMI

munil
i

\

Service/Engineering

/A === 24VDC
\\ ,/ = Ethernet

Fig. 3: Network structure, example 1
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PLC/HMI Service/Engineering
// ) o
//
‘/’
=
\
)
(]
(]
(]
[]
[]
[]
(]
(]
(]
[ ]
[]
(]
[ ]
[]
:
(]
: s
[}
Y
=== 24VDC
== Ethernet
\ J \

Fig. 4: Network structure, example 2

PLC/HMI/ServiEe/Engineering

/’/ e e

T === 24VDC
= Ethernet

Fig. 5: Network structure, example 3
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Ethernet daisy chain - max. number of connected modules

Prerequisites:

Optimized network: only TBEN modules in the daisy chain, no additional switches, no third-
party devices

Exchange of pure cyclical process data, no acyclical data

Cycle time Maximum number of TBEN modules
1ms 21
2ms 42

NOTE

Deviations from the specification above may lead to a reduction of possible TBEN
modules connected to one daisy chain.

Module 1 Module 2 Module 42 (max.)
24VDC 192.168.1.32 192.168.1.129 192.168.1.233

Ethernet

Fig. 6: Daisy chain
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5 Mounting

The device can be mounted on a DIN rail according to EN 60715 (TS35) or screwed onto an
even mounting plate. Both composite and individual assembly are possible.

5.1 Installing a device in zone 2 and zone 22

The devices can be used in combination with the TB-SG-S (ID 100014866) protective housing
setin zone 2 and zone 22. Combined mounting is not possible in zone 2 and zone 22.

DANGER
Potentially explosive atmosphere

Risk of explosion due to spark ignition
Operation in zone 2 or zone 22:

» Only install the device if there is no potentially explosive atmosphere present.
» Observe the requirements for Ex approval.

»  Screw on the housing. Use a Torx T8 screwdriver.

»  Place the device on the base plate of the protective housing and fasten both together on
the mounting plate, see Mounting plate fixing.

» Connect the device, see [ 25].

»  Fit the housing cover and screw on as shown in the following figure. The tightening
torque for the Torx T8 screw is 0.5 Nm.

Fig. 7: Installing the device in the TB-SG-S protective housing
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52  Combine TBEN-S modules for mounting

The modules can be mounted individually or in combination as a group of modules on a
mounting plate or DIN rail.

52.1  Combine TBEN-S modules for composite mounting to a mounting plate

The TBNN-SO-STD connector serves for composite mounting of TBEN-S modules on a mounting
plate:

»  Unlock the cover flap at the connector with a flat tool (e.g. screw driver) (1).

»  Open the flap completely (2).

»  Connect the module and the connector so that the spring of the connector is inserted
into the groove of the TBEN-S module (3).

»  Flap back the cover and close it (4). It has to engage audibly.
»  Repeat steps 1 to 4 until the module group in complete.

Fig. 8: Step 1

Fig. 10: Step 3 Fig. 11: Step 4
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522  Combine TBEN-S modules for single and composite mounting on a DIN rail

The TBNN-S0-DRS adapter serves for single and composite mounting of TBEN-S modules on a
DIN rail.

NOTICE
@ Incorrect mounting
Incorrect grounding may cause malfunction
» Align the adapters so that the arrow on the locking lever points in the direction
of the M8 Ethernet sockets.

» Connect the grounding contact of the adapter with the grounding contact of
the module.

» Unlock the cover flap at the connector with a flat tool (e.g. screw driver) (1).
» Open the flap completely (2).

»  Connect the module and the connector so that the spring of the connector engages in
the groove of the module (3).

»  Flap back the cover and close it (4). It has to engage audibly.
»  Repeat steps 1 to 4 until the module group in complete.

Fig. 14: Step 3 Fig. 15: Step 4
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53  Attach TBEN-S modules to a mounting plate
»  Fasten the module or module composite to a mounting plate with two M4 screws per
device. The maximum tightening torque for the M4 screws is 1.3 Nm
»  Avoid mechanical stresses.
»  Optional: Ground the device.

Fig. 16: Mounting the device on a mounting plate

54 Mounting TBEN-S modules on a DIN rail (TS35)

»  For composite or single mounting: Mount connectors to the left and to the right of the
module.

»  Place the module or module composite on the DIN rail so that the cut-outs in the
connector enclose the DIN rail (1).

»  Avoid mechanical stresses.
»  Close the rotating bolt of the connector with a screwdriver (2).
»  Optional: Ground the device.

Fig. 17: Mounting a module composite on a DIN rail

NOTE

To increase stability on the DIN rail, end brackets can be mounted on the right and
left of the module or the module combination.

55 Qutdoor device installation

The device is UV resistant in accordance with DIN EN ISO 4892-2. Direct sunlight may cause
material wear and changes in color. The mechanical and electrical properties of the device are
not impaired.

» To prevent material wear and color changes: Protect the device from direct sunlight with
protective panels.
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56  Grounding the device

5.6.1  Equivalent wiring diagram and shielding concept
The equivalent circuit diagrams and shielding concepts of the TBEN-S module variants are
shown in the following figures:

of
X1 /7 X2

col((@

C1({

c2 \

C3 (@

1

o | @D | p-
Bl | {7

=

Fig. 18: TBEN-S2-4I0L - equivalent wiring diagram and shielding concept

56.2  Fieldbus and 1/O level shielding
The fieldbus and the I/0 level of the TBEN-S modules can be grounded separately.

Fig. 19: Fieldbus and I/0 level shielding

The grounding ring (2) and the grounding contact (4) are connected to each other and form
the module grounding. The shielding of the I/O level is permanently connected to the module
grounding. The module grounding is only connected to the reference potential of the installa-
tion when the module is mounted.

Shielding concept of the I/O modules (I/0 level)

In the case of direct mounting on a mounting plate, the module grounding is connected to the
reference potential of the system via the metal screw in the lower mounting hole (3). If no
module grounding is desired, the electrical connection to the reference potential must be inter-
rupted, e.g. by mounting the device on an insulated mounting plate.

In the case of DIN rail mounting, the module earthing is led through the side grounding contact
(4) via connector TBNN-SO-DRS to the top-hat rail and connected to the reference potential of
the installation. If no module grounding is desired, the electrical connection to the reference
potential must be interrupted, e.g. by removing the grounding spring on the TBNN-SO-DRS.
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Shielding concept of the fieldbus level

On delivery, a grounding clip (1) is provided on the connectors for the fieldbus connection
(P1, P2).

In the case of direct mounting on a mounting plate, the shielding of the fieldbus cables is
routed directly to the module grounding via the ground clip and the metal screw in the lower
mounting hole. In the case of DIN rail mounting, the shielding of the fieldbus cables is connec-
ted to the module grounding by the metal screw. The metal screw is supplied with the
TBNN-S0-DRS connector.

If direct grounding of the fieldbus shield is not desired, the grounding clip (1) must be
removed. In this case, the fieldbus shield is connected to the module ground via an RC element.

56.3  Grounding the device — I/0 and fieldbus level

The grounding of the fieldbus level can either be connected directly via the grounding clip (1)
or connected and routed indirectly via an RC element to the grounding of the I/0 level. If the
fieldbus grounding is to be routed via an RC element, the grounding clip must be removed.

5

=

Fig. 20: Grounding clip (1)

Removing the grounding clip: disconnect the direct grounding of the fieldbus level

» Use aslim slotted screwdriver in order to lift up and remove the grounding clamp.

Fig. 21: Use a flat slotted screwdriver to push the grounding clip forwards and remove it.
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Mounting the grounding clip: grounding the fieldbus level directly

»  Place the grounding clamp between the fieldbus connectors by using a screwdriver in
such way that the clamp contacts the metal housing of the connectors.

=  The shielding of the fieldbus cables is connected to the grounding clip.

Fig. 22: Mounting the grounding clip

564  Grounding the device — mounting on a DIN rail
»  For mounting on a DIN rail with TBNN-S0-DRS connectors: Screw the enclosed metal
screw into the lower mounting hole of the TBEN-S module.
=  The shielding of the M8 flanges of the I/O level is connected to the reference potential of
the installation via the DIN rail and the connector.
=  With mounted grounding clip: The shielding of the fieldbus is connected to the reference
potential of the installation via the module grounding of the I/O level.

56.5  Grounding the device - mounting on a mounting plate
»  For mounting onto a mounting plate: Fix the TBEN-S module with an M4 metal screw
through the lower mounting hole.
=  The shielding of the M8 flanges for the I/O level is connected to the reference potential of
the installation via the M4 metal screw.
=  With mounted grounding clip: The shielding of the fieldbus is connected to the reference
potential of the installation via the module grounding of the I/O level.
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6  Connecting

NOTICE

Penetration of liquids or foreign objects due to leaking connections
Loss of degree of protection IP65/IP67/IP69K possible

» Tighten M8 male connectors with a tightening torque of 0.4 Nm.
» Tighten M12 male connectors with a tightening torque of 0.6 Nm.
» Only use accessories that guarantee the protection class.

» Provide unused male connectors with suitable sealing or blanking caps. The
tightening torque for the M4 screws is 0.5 Nm.

6.1 Connecting a device in zone 2 and zone 22

DANGER
Explosive atmosphere

Explosion due to ignitable sparks
For use in Zone 2 and Zone 22:

» Only disconnect and connect circuits when there is no potentially explosive at-
mosphere or when the power supply is switched off.

» Only use connecting cables that are approved for use in potentially explosive
atmospheres.

» Use all connectors or seal them with screw caps or blind caps. The tightening
torque for the screw caps is 0.5 Nm.

» Observe requirements for Ex approval.
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6.2  Connecting the device to Ethernet
The connection to Ethernet is done via an auto-crossing switch with two 4-pin M8 Ethernet
connectors.

NOTICE
Reversing the Ethernet and power supply cables
This may destroy the module electronics
» When connecting the Ethernet and supply cables make sure that the correct M8

plug connectors are used:
- Ethernet: P1 and P2
- power supply: X1 and X2

TTT‘
M T

Fig. 23: M8 Ethernet connector

(o

»  Connect the device to Ethernet according to the pin assignment.

< <
= 1=RX +
4/00\2  2=RX + 4/00\2  2=TX +
3\0 9/ 3=RX - 3\0 9/1 3=TX -
= 4=RX -

P1 P2

Fig. 24: Ethernet connectors — pin assignment P1 and P2
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6.3  Connecting the supply voltage

The device is provided with two 4-pin M8 plug connectors for connecting the power supply.
V1 and V2 are galvanically isolated.

NOTICE
Reversing the Ethernet and power supply cables

This may destroy the module electronics
» When connecting the Ethernet and supply cables make sure that the correct M8
plug connectors are used:
- Ethernet: P1 and P2
- power supply: X1 and X2

Fig. 25: M8 connector for connecting the supply voltage

» Connect the device to the power supply according to the pin assignment shown below.

- .(
1BN =V1(+)

2 4 2QWH=V2(+) 4/00\2
1 3 3BU =GNDV1 3\0 o/1
4BK =GNDV2
X1 X2

Fig. 26: Pin assignment power supply connectors

Meaning
X1 Power feed
X2 Continuation of the power to the next node
V1 Power supply 1 (incl. supply of electronics)
V2 Power supply 2

NOTE

ﬂ The system voltage (V1) and the load voltage (V2) are fed in and monitored
separately. In case of an undercut of the admissible voltage, the connectors are
switched-off according to the module's supply concept. In case of an undervoltage
at V2, the LED PWR changes from green to red. In case of an undervoltage at V1, the
LED is turned off.
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6.3.1  Supply concept

All TBEN-S-modules are supplied via two separate voltages V1 and V2. The I/O-channels are
therefore consequently separated into the different potential groups "switchable I/0" (supplied
through V2) and "non-switchable" I/0 (supplied through V1).

V1 = supply of the module electronics and the respective slots

V2 = supply of the respective slots

Fig. 27: Power supply of TBEN-S2-410L
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6.4  Connecting IO-Link devices and digital sensors

The device has four eight M12 female connectors for connecting IO-Link devices and digital
sensors and actuators. The maximum tightening torque is 0.8 Nm.

NOTICE
Wrong supply of I0-Link devices

Damage to the device electronics
» Only supply 10-Link devices with the voltage provided at the I0-Link master

module.
» Connect the sensors and actuators to the device according to the pin assignment.
<
5 1T=V2+
5 2=DXP
1 3 3=GNDV2
° 4=0/Q
5 4 5=n.c.
€0..C3

Fig. 28: Pin assignment CO0...C3

Pin

Meaning
Pin 1 VAUX2, not short-circuit proof
Pin 2 Digital in- or output (DXP)
Pin 3 Ground (V2)
Pin 4 I0-Link or digital input
Pin 5

Not connected

Turck recommends the use of 3-wire cables when connecting:

pure Class A devices without additional output on pin 2.

[O-Link devices with additional analog output on pin 2, since an analog signal on pin 2 of the
Class A ports can cause interference with I0-Link communication.
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/ Commissioning

/.1 Adjusting network settings

NOTE

Changes to network settings are only applied after restarting the device.

The network settings can be adapted via TAS (Turck Automation Suite), the web server, the
DTM, a DHCP server or PROFINET DCP.

7.1.1 Adjusting network settings via TAS (Turck Automation Suite)
In the delivery state the device has the IP address 192.168.1.254. The IP address can be set via
TAS (Turck Automation Suite). TAS is available free of charge at www.turck.com.
»  Connect the device to a PC via the Ethernet interface.
» OpenTAS.
»  Click Scan network.

TAS DESKTOP  DOCUMENTATION TURCK

Your Global Automation Partner

TURCK AUTOMATION SUITE ~ TAS DESKTOP -» VIEW/FEATURE - NETWORK

VIEWIFEATURE v . s -

> 3 Q] > =) ?
e L. y s O @ E 1 @ 9
<% Network 7dd device Edit device Change PW FWUpdate Setclock Global PW Export CSV Import CSV Print Help

e
@ ARGEE PN devi
L2 [] Actions 7 Device typelfeature ? nnm:"““ IPaddress  Adapteraddress  Addressmode 2 MAC address Subnet mask/Gateway  Version

[
@) BEEP
@ Pprofinet
E‘; Diagnostics

=5
&, CODESYS

@) 10-Link

£ M12PIus
Fig. 29: Home screen in TAS

= TAS shows the connected devices.

TAS DESKTOP  DOCUMENTATION TUNRCK

Your Global Automation Partner

TURCK AUTOMATION SUITE ~ TAS DESKTOP - VIEW/FEATURE - NETWORK

VIEWI/FEATURE s -
Q B & & oF ® @ £ EI I
Scan network Add device Edit device Change PW FW Update Setclock Global PW Export CSV Import CSV Print  Help

2, PN devi

- [] Actions ? Device typeffeature ? Mm:"'oe Paddress  Adapteraddress  Addressmode ?  MAC address. Subnet mask/Gateway Version
D

&

o [ L0006 169 1681954 192 165 1 201 00-07 45:A927-55 255,255 255.0 /192 165 1.1

(]

&
L

9
)

), @

Diagnostics

&

CH

b,

CODESYS

7

9
i)

r
D E
£ 3
i
3 3
g3
B

Fig. 30: Found devices in TAS
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»  Select the relevant device (check box).
» Click Edit device.

TAS DESKTOP DOCUMENTATION

TURCK AUTOMATION SUITE ~ TAS DESKTOP -» VIEW/FEATURE -» NETWORK

VIEW/FEATURE

o Q LS & £ B 0 @ & o @ 7

(& Network Scan netwark Add device | Edit device | Change PW FW Update Set clock Global PW Export CSV Import CSV Print Help

e

®, ARGEE PN devi

‘;: Actions 2 Device typelfeature 2 mm:""‘e IPaddress  Adapteraddress  Address mode 2 MAC address.
@ BEEP

=

o geph o one 1S8R 152 165 1 201 00.07.45:A9:27 85
@, Profinet

5
f:h

Diagnostics

oo
)

H:]

CODESYS

&

9
)

.
3
c
2

3 MizPus

Fig. 31: Selecting the device in TAS
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Your Global Automation Partner

Subnet mask/Gateway Version

2552552550/ 192.168 1.1

NOTE

be opened either in TAS or on the device website.

ﬂ By clicking on the IP address of the device, the configuration view of the device can

» Change the device name, the IP address and the network mask if necessary.

» Save changes by clicking on APPLY .

Edit network settings

PN device name [

[192.168 1 254

|
IP address |
Default gateway [192.168.1.1 |
Subnet mask |255.255 255 0 |

Take care, that the IP address isn’t used by any other devices or switches!

APPLY CANCEL

Fig. 32: Changing network settings in TAS
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7.1.2  Adjusting network settings via the web server
A login is required to edit settings via the web server. The default password is "password".

NOTE

Turck recommends changing the password after the first login for security reasons.

Open the device’s web server.

Enter Username and Password.

Click Login

Click TBEN-L... > Parameter - Network.
Adjust the network settings.

START 10-LINK

DEVICE

[ Eventiog Addressing mode PGM-DHCP ?
w Ex-/Import Addressing method DHCP
/° Change password IP address. 192.168.145.124
{"} Firmware Netmask 255.255.255.0

Default gateway 0.0.0.0
LOCAL /O 4,

SNMP Public Community public
G} Parameters )

Set network configuration SET NETWORK CONFIGURATION ?
Qe Diagnostics £

SNMP Private Community private
¥, In|
Sy Input LLDP status running
-~
W2y Output LLDP MAC address 1 00:07:46 0 8 W
(i) Info
2 LLDP MAC address 2 00:07:46:% o =

Device
Fieldbus configuration
Deactivate Modbus TCP no b = h

vVVvVvVYvYy VVY

DOCUMENTATION

START - DEVICE - PARAMETERS

@8 (W g He~

g_i) Info Read Wiite Tabview Print Data format

{§} Parameters Network =
Network

{an Diagnastics gy

MAC address

00:07:46:ff-a8:97

Write the changes into the device via SET NETWORK CONFIGURATION.

TURCK

YYour Global Automation Partner

Logout

Fig. 33: Web server - adjusting network settings
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7.2 Commissioning the device in PROFINET

7.2.1  Address setting in PROFINET

In IP-based communication, the field devices are addressed by means of an IP address.
PROFINET uses the Discovery and Configuration Protocol (DCP) for IP assignment.

NOTE

ﬂ DCP is a standard protocol and can also be used outside PROFINET, e.g. in IPC
operating systems (Windows, Linux). DCP is available in tool packages such as
WinPcap, Npcap, Wireshark etc.

When delivered, each field device has, among other things, a MAC address. The MAC address is
sufficient to give the respective field device a unique name.

The address is assigned in two steps:

Assignment of a unique plant specific name to the respective field device
Assignment of the IP address from the 10-Controller before the system start-up based on the
plant-specific (unique) name

PROFINET naming convention

The names are assigned via DCP. The device name is checked for correct spelling during input.
The following rules apply to the use of the device name in accordance with PROFINET specifica-
tion V2.3.

All device names must be unique.
Maximum name size: 240 characters

Allowed:
- Lower case letters a...z

— Numbers 0...9
- Hyphen and dot
The name may consist of several components separated by a period. A name component, i.e.
a string between two dots, may be a maximum of 63 characters long.
The device name must not start or end with a hyphen.
The name must not begin with or "port-xyz” (y...z=0...9).
The name must not have the form of an IP address (n.n.n.n, n =0...999).
Do not use special characters.
Do not use capital letters.
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7.2.2  PROFINET IO device model
The technical properties of PROFINET IO devices are defined via their device description file, the
PROFINET GSD file. A PROFINET IO device consists of 1...n slots, which can also contain 1...n
sub slots. Sub slots are placeholders for sub modules and establish the interface to the process.
Sub modules can contain parameters, data and diagnostics.

Slot 0 is always reserved as Device Access Point (DAP). The DAP contains the physical interface
to the Ethernet network and represents the device. The other slots and sub slots represent the
other device functions. The structure is defined by the manufacturer of field devices. It is not
necessary that every slot or respectively sub slot is related to physical functions. The allocation
of the slots and sub slots and thus the assignment of functions (operation mode, diagnostics,
etc.) is done in the configuration software of the PROFINET controller. This device model allows
manufacturers to design modular and flexible decentralized field devices. User are flexible in
configuring decentralized field devices.
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Fig. 34: TIA-Portal - assignment of the slots and sub slots on the example of an TBEN-S1-8DXP
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723  Device model — TBEN-S2-410L
The TBEN-S2-4I0L provides 4 parameterizable I/O-Link-channels and 4 universal I/O-channels
(DXP). In addition to that, 3 virtual channels are provided via GSDML in PROFINET. Those
channels are used to map the different diagnostic and status (I0-Link and VAUX diagnostics,
|O-Link Events, module status) data into the master's process image .
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Fig. 35: TBEN- S2- 4I0L - slot overview in TIA-Portal

Basic slot for e. g. DXP-channels and Data Valid Signal

B I0-Link ports for the configuration with specific |O-Link devices or for gen-
eric configuration

C one slot each for diagnostics and status
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724  FSU - Fast Start-Up (prioritized startup)
FSU enables a PLC to build up connections to PROFINET nodes in less than 500 ms after switch-
ing-on the network power supply (V1). The fast start-up is necessary for fast tool changing
applications at robot arms for example in the automobile industry.

NOTE

For the correct cabling in FSU applications please observe the note in the chapter
"Connecting the Device to Ethernet” QuickConnect- and Fast Start-Up applications.

Fast Start-Up (FSU) in TBEN

The TBEN-S2-4I0L supports the prioritized start-up (FSU). After FSU has been completed, only
the process data for the digital I/O channels (pin 2) of C0...C3 are available. 10-Link
communication is set up according to the I0-Link standard mechanisms.

Activating FSU

In order to enable FSU, the fieldbus nodes have to be configured respectively, for example in
TIA-Portal (Siemens).

Auto negotiation: deactivated
Transmission medium/duplex:  Set to a fixed value

»  During configuration, please observe that the neighboring devices do also support FSU
and that the settings for the ports of neighboring devices are identical.

»  Set "Transmission rate/duplex” to a fix value.

» Deactivate auto-negotiation
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b Part 2 [x1 F2R] [ Enable autonegatiation |
Hardware identifier E
Identification & Maint.. —| | 3 3 Harchware identifler |
Module parameters -
lIl Hardwrare identifier E
4 Portal view 3 overview Iﬁg'h turck-tben-s... v Froject TBEN-s opened

Fig. 36: TIA-Portal - port-settings for FSU
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»  Activate the prioritized start-up at the I/O device.

Ji&, Siemens - C:\Users\christina.scheuer\Desktop\Projekt1\Projekt1

Project Edit View |Insert Online Options Tools Window Help Totally Integrated Automation
i (h Bl saveproject S ¥ = 5 X e d: G0 E R S coonline ¥ coofiine Bp MR ¥ — || " PORTAL
Projekt1 » Ungrouped devices » turck-tben-s1-8dxp [TBEN-S1-8DXP]

Devices “:_5 Topology view Hﬁﬂ-h Network view ||—|]1‘ Device view | Options (2]
st B =
E i Device overview = o

=
=
7). [ Module Rack st |laddress |Q address | Type Article ne. . |¥catalog 3
~ twrcktbens1-8dxp 0 0 TBEN-51-8DXF 6814023 Al ] [t |
8
> PO 0 0x1 turck-tben-s 1-8dxp ) =
Filter ]i o ER
8DXP_1 0 Basic 0 0 8DXP E»"‘ — md 2
- Diagnose-8DXP_1 0 Diagn... 1..2 Diagnose-8DXP 3 ;I'Mﬂd i
0 - ule
u Input Latch Ch0-7_1 0 Input .. 3 1 Input Latch Cho-7 -Il[. count =
I ounter
I DIFmpulse Cho_1 0 Ext.F.. DIFmpulse Cho W oingro %
- 0 Ext.F.. g 3
WoFimp.. [=
0 Ext.F.. =
» [ Langua.. o e [l oFmput |2
. F... ]
» [} Online acc... o . [l oFmpul &
LR &
» [ Card Read... o oir [l inputL..
= — Wl Module . =
<[ [<] il ] [T
r— o
7 ‘ Details view |§‘ Properties ||1.l Info 1) " %) Diagnostics ‘ 2
&
J General ‘l 10 tags H System constants H Texts | | |
b General A . " (]
>

Name ~ PROFINET interface [x1] nieriace options &

General s

Ethernet addresses [¥ Pricritized startup a

~ Advanced options 4 Use IECV2.2 LLDP mode | |

Interface options. il 0 : )
WMedia redundancy " EppifrEl SRS

» Real time settings I

¥ Port1[x1P1R]

b Port2 [x1 P2R] |T| m m

< i >|« Il [>] > |Information

Portal vie =2 overview | s# turck-then-s...

Fig. 37: TIA-Portal - prioritized start-up, activation at the I/0 device

7.2.5  MRP (Media Redundancy Protocol)

The device supports MRP. MRP is a standardized protocol according to IEC 62439. It describes a
mechanism for media redundancy in ring topologies. With MRP, a defective ring topology with
up to 50 nodes is detected and reconfigured in the event of an error. With MRP a trouble-free
switch-over is not possible.

A Media Redundancy Manager (MRM) checks the ring topology of a PROFINET network defined
by the network configuration for functionality. All other network nodes are Media Redundancy
Clients (MRQ). In the error-free state, the MRM blocks normal network traffic on one of its ring
ports, with the exception of the test telegrams. The physical ring structure thus becomes a line
structure again at the logical level for normal network traffic. If a test telegram fails to appear, a
network error has occurred. In this case, the MRM opens its blocked port and establishes a new
functioning connection between all remaining devices in the form of a linear network topo-
logy.

The time between ring interruption and recovery of a redundant path is called reconfiguration
time. For MRP, this is a maximum of 200 ms. Therefore, an application must be able to
compensate for the 200 ms interruption. The reconfiguration time always depends on the
Media Redundancy Manager (e.g. the PROFINET PLC) and the I/O cycle and watchdog times set
here. For PROFINET, the response monitoring time must be selected accordingly > 200 ms.

It is not possible to use Fast Start-Up in an MRP network.
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The acyclic data exchange is by using via Record Data CRs (Communication Relation). Via these
Record Data CRs the reading and writing of the following services is realized:

Writing of AR data (AR = Application Relation)

Writing of configuration data

Reading and writing of device data

Reading of diagnostic data

Reading of I/O data

Reading of Identification Data Objects (I&M functions)

Acyclic device user data

Index Name Data type Access Comment
Dec. Hex.
1 0x01 Module WORD read/  Parameter data of the module
parameters write (slot 0)
2 0x02 Module STRING read Designation assigned to the
designation module (slot 0)
3 0x03 Module revision  STRING read Firmware revision of the module
0x04 Vendor ID WORD read Vendor ID for Turck
5 0x05 Module name STRING read The device name assigned to
the module
0x06 Module type STRING read Device type of the module
0x07 Device ID WORD read Device ID of the module
8...23  0x08... reserved - - -
0x17
24 0x18 Module WORD read Diagnostic data of the module
diagnostics (slot 0).
25...31 0x19... reserved - - -
Ox1F
32 0x20 Input list ARRAY of read List of all module input channels
BYTE
33 0x21 Output list ARRAY of read List of all module output
BYTE channels
34 0x22 Diag. list ARRAY of read List of all I/0-channel
BYTE diagnostics
35 0x23 Parameter list ARRAY of read List of all I/O-channel
BYTE parameters
36... 0x24... reserved - - -
28671  Ox6FFF
28672  0x7000 Module WORD read/  Activate fieldbus protocol
parameters write
28673... 0x7001 reserved - - -
45039 ...
OXAFEF
45040 OxAFFO I&MO-functions read Identification & Maintaining
45041 OxAFF1 I&M1-functions  STRING[54] read/  I&M Tag functionand
write location
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Index Name Data type Access Comment

45042  OxAFF2 I&M2-functions  STRING[16] read/ I&M Installation Date
write

45043  OxAFF3 I&M3-functions  STRING[54] read/  I&M Description Text
write

45044  OxAFF4 [&M4-functions  STRING[54] read/ I&M Signature
write

45045... OXAFF5 I&M5 to I&M15- - Not supported

45055 ... functions

OXAFFF

Acyclic 1/0 channel user data

Index Name Data type Access Comment
Dec. Hex.
1 0x01 Module specific read/  Parameters of the module
parameters write
2 0x02 Module type ENUM read Contains the module type
UINT8
3 0x03 Module version  UINT8 read Firmware version of I/O
channels
0x04 Module ID DWORD read Module ID of the I/0
5...9 0x05 ... reserved - - -
0x09
10 0x0A Controller version UINT8 read
array [8]
11...18 0xO0B... reserved - - -
0x12
19 0x13 Input data specific read Input data of the respective
I/O-channel
20...22 O0x14... reserved - - -
0x16
23 0x17 Output data specific read/  Output data of the respective
write I/O-channel
reserved - - -
251 OxFB CAP 1 Record read/  Client access point for class 1
write masters
252 OxFC CAP 2 Record read/
write
253 OxFD CAP3 Record read/
write
254 OxFE CAP 4 Record read/
write
255 OxFF CAP5 Record read/  Client access point for class 2

write masters
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Function block IOL_CALL - input variables
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The 10-Link function block IOL_CALL is specified in the 10-Link specification "IO-Link Integration
Part 1- Technical Specification for PROFIBUS and PROFINET".

IOL_CALL
BOOL —REQ

DWORD —ID
INT —{INDEX_CAP
BOOL —RD_WR
INT —{ENTITY_PORT
INT —{FI_INDEX
INT —IOL_INDEX
INT —{IOL_SUBINDEX

INT —{LEN
ANY — RECORD_IOL_DATA

DONE_VALID — BOOL

BUSY — BOOL

ERROR — BOOL
STATUS — DWORD
IOL_STATUS — BOOL

LEN — DWORD

Fig. 38:I0L_CALL in accordance with I0-Link specification

NOTE

Depending on the controller manufacturer, the function blocks may deviate from

the specification, e.g. in the representation and use of the variables used
(example: Siemens function block IO_Link_Device for TIA Portal). For more informa-
tion, refer to the documentation of the respective controller manufacturer.

The following description of the function block variables is partially taken from the 10-Link

specification.

Name in accordance with 10- Data Meaning
Link specification type
REQ BOOL 0->1 - 0:Send command
ID DWORD Address of the 10-Link master module
Siemens CPU 300, 400 (PROFIBUS/PROFINET): Start
address of the input data of the
I0-Link master module
35S CODESYS: Slot number of the IO-Link master
Siemens CPU 1200, 1500 (PROFIBUS/PROFINET):
Hardware identifier of the 10-Link master module
Siemens CPU 300, 400 (PROFIBUS/PROFINET):
Start address of the input data of the 10-Link master
module
ITFMODULE DWORD Device name of the 10-Link master
INDEX_CAP INT Function block instance: 247...254, 255
RD_WR BOOL  0: Write access
1: Write access
ENTITY_PORT INT Address of the 10-Link port to be accessed.
FI_INDEX INT Constant value (65098): Defines the access as |O-Link
function block IOL_CALL
IOL_INDEX INT Number of the 10-Link index which has to be read or
written
IOL_SUBINDEX INT Number of the 10-Link sub index which has to be read or

written
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Name in accordance with 10- Data
Link specification type

LEN INT
RECORD_IOL_DATA

Meaning

Length of the data to be read or written

Source or destination for the data to be read/written

Function block IOL_CALL: output variables

The following description of the function block variables is partially taken from the 10-Link
specification.

Name in accordance with Data Meaning
10-Link specification type
DONE_VALID BOOL  0:Command was not executed.
1: Command was executed.
BUSY BOOL  0: Command is currently not executed.
1: Command is currently executed.
ERROR BOOL  0: No error present
1: Error while reading or writing.
STATUS DWORD Communication error status: status of the acyclic
communication [ 41]
IOL_STATUS DWORD 10-Link error message: Error in the communication
between 10-Link master ad IO-Link device [' 42]
LEN INT Length of the read data

IOL_CALL — communication error status
The status of the acyclic communication contains 4 byte and is structured as follows:

Byte 3

Manufacturer specific
identifier (not always

Byte 2

0x80
Specifies the error as

Byte 1

Error code/
status code

Byte O
Vendor specific
identifier (not always

applicable) an error of acyclic applicable)
communication.
Status Code Name Meaning
0xFF000000 TIMEOUT Internal error in the communication with the
0X00FFF00 INVALID_HANDLE module
Ox00FFFEQOO HANDLE_OUT_OF_
BUFFERS
0xO0FFFDOO HANDLE_DESTINATION_
UNAVAILABLE
0xO0FFFCO00 HANDLE_UNKNOWN
0x00FFFBOO HANDLE_METHOD_
INVALID
OxXX80A0XX MASTER_READ_ERROR Error while reading
OxXX80A1XX MASTER_WRITE_ERROR Error while writing
OxXXX80A2XX MASTER_MODULE_ Failure of the 10-Link master, bus failure
FAILURE possible
OxXX80A6XX MASTER_NO_DATA No data received
OXXX80A7XX MASTER_BUSY 10-Link master busy
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Status Code Name Meaning
OXXX80A9IXX MASTER_FEATURE_NOT_  Function not supported by IO-Link master.
SUPPORTED
OxXX80AAXX MASTER_RESOURCE_ |0-Link master not available.
UNAVAILABLE
OXxXX80BOXX ACCESS_INVALID_INDEX  Index invalid, wrong
INDEX_CAP used
OxXX80B1XX ACCESS_WRITE_ Length of data to be written can not be
LENGTH_ERROR handled from the module, wrong module
accessed.
OxXX80B2XX ACCESS_INVALID_ Wrong slot accessed
DESTINATION
OxXX80B0O3XX ACCESS_TYPE_CONFLICT IOL_CALL invalid
0xXX80B5XX ACCESS_INVALID_INDEX  Errorin IOL_CALL sequence
0xXX80B6XX ACCESS_DENIED IOL-Link master module refuses the access.
0xXX80C2XX RESOURCE_BUSY The 10-Link master module is busy or is
OxXX80C3XX RESOURCE UNAVAILABLE Waiting for an answer of the connected 10-Link
B device.
0xXX8901XX INPUT_LEN_TOO_SHORT The index to be read contains more data than

defined in the input variable "LEN".

|IOL_CALL - IOL_STATUS

The IOL_STATUS consists of 2 byte Error Code (IOL_M Error_Codes, according to “lO-Link Integ-
ration Part 1- Technical Specification for PROFIBUS and PROFINET”) and 2 byte Error Type
(according to "IO-Link Interface and System”).

Byte 3

Byte 2

Byte 1 Byte O

IOL_M-Error-Code

IOL-Error Type

IOL_M Designation acc. to Meaning

Error Code specification

0x0000 No error No error

0x7000 IOL_CALL Conflict Unexpected write-request, read request expected
0x7001 Wrong IOL_CALL Decoding error

0x7002 Port blocked The accessed port is occupied by another task
reserved

0x8000 Timeout Timeout, IOL master or IOL device port busy
0x8001 Wrong index Error: IOL index < 32767 or > 65535 selected
0x8002 Wrong port address  Port address not available

0x8003 Wrong port function Port function not available

reserved
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IOL Designation acc. to Meaning

Error Type specification

0x1000 COM_ERR Communication error
Possible source: the addressed port is parameterized
as digital input DI and is not in |O-Link mode

0x1100 |_SERVICE_TIMEOUT Timeout in communication, device does not respond
in time

0x5600 M_ISDU_CHECKSUM Master reports checksum error, access to device not
possible

0x5700 M_ISDU_ILLEGAL Device can not respond to master request

0x8000 APP_DEV Application error in the device

0x8011 IDX_NOTAVAIL Index not available

0x8012 SUBIDX_NOTAVAIL Sub-Index not available

0x8020 SERV_NOTAVAIL The service is temporarily not available.

0x8021 SERV_NOTA- Service temporarily not available, device is busy

VAIL_LOCCTRL (e. g. teaching or parameterization of the device via

the master active)

0x8022 SERV_NOTAVAIL_DEVC- Service temporarily not available, device is busy

TRL (e. g. teaching or parameterization of the device via

DTM or PLC etc. active)

0x8023 IDX_NOT_WRITEABLE  Access denied, index cannot be written

0x8030 PAR_VALOUTOFRNG Parameter value out of the valid range

0x8031 PAR_VALGTLIM Parameter value above upper limit

0x8032 PAR_VALLTLIM Parameter value value below the lower limit

0x8033 VAL_LENOVRRUN Length of data to be written does not match the

0x8034 VAL LENUNDRUN length defined for this parameter

0x8035 FUNC_NOTAVAIL Function not available in the device

0x8036 FUNC_UNAVAILTEMP Function not available in the device

0x8040 PARA_SETINVALID Invalid parameter: Parameters not consistent with
other parameters in the device.

0x8041 PARA_SETINCONSIST Inconsistent parameters

0x8082 APP_DEVNOTRDY Application not ready, device busy

0x8100 UNSPECIFIC Vendor specific, according to device documentation

0x8101... VENDOR_SPECIFIC

Ox8FFF
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7.3 Connecting the device to a Siemens PLC in PROFINET

The following example describes the connection of the devices to a Siemens PLC in PROFINET
by means of the programming software SIMATIC STEP7 Professional V15 (TIA-Portal).

Used hardware
The following hardware components are used in this example:

Siemens PLC S7-1500
[O-Link master TBEN-S2-4I0L with the following configuration:

- Port 1: Turck temperature sensor, TS700-..., IO-Link V1.1

— Port 2: Channel used as DI

— Port 3: Turck linear position sensor, LIT00P0-Q25LMO-...., IO-Link V1.0
— Port 4: Turck IO-Link hub: TBIL-M1-16DXP, 10-Link V1.1

Used software
The following software tools are used in this example:

SIMATIC STEP7 Professional V15 (TIA-Portal)
GSDML file for TBEN-S2-4I0L (can be downloaded for free as ZIP archive
“TBEN-S_PROFINET.zip” under www.turck.com)

Prerequisites

The software is started.
A new project has been created.
The controller has been added to the project.
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The GSDML file is available for free at www.turck.com.

» Adding the GSDML file: Click Options - Manage general station description files (GSD).

Project Edit View Insert Online | Options |Tools Window Help

Totally Integrated Automation

G [ El saveprojecr & M E5) [ T Settings e ¥ Gooffline i © PORTAL
Suppert packages
e general statio eccriptio es (GSD)
JW‘ Manage g:'r'lc‘a| ,ttn_un description files (GSD) -~ ”ﬁf Do | Options
. Start Automation License Manager - =
5 L | Network overvi¢ 4 | »
i ﬂ Show reference text | + |
. . o
> ] Projekti [1] Glebal libraries » [1agnostics |Catalog
T '_J General [ 10 tags [ System constants || Texts | |<Search> |E
gy Devices & networks General Mriker [<Al-  [+]
T = General » B I
> L PLC 1[CPU1511-1 PN] r Ll Controllers
[If Device configuration v [
. . . =
ﬁ Online & diagnaostics Name:] * Ll PCsystems
» g Program blocks authord :_[. Drives & starters
» [ Technology objects c + Ll Network components
omment: ; o
4 External source files } rj. Detecting & Monitaring
» A PLCtans v [ Distributed li0

Fig. 39: Manage general station description files (GSD) in TIA Portal

» Installing the GSDML file: Define the source path for the GSDML-file and click Install.
=  The device is added to the hardware catalog.

Manage general station description files

Fig. 40: TIA Portal: Installing the GSDML-file

Installed GSDs GSDs in the project

Source path: |C:'.U;ers'....r.De5kt0p'.'|'BEN—S2-4IDL_‘I'Iﬁ._V1S'Jl.dditionalFilesl.GSD | Iz’

Content of imported path

@ File Wersion Language Status Info

[] G5DMLV2 3Turck-TREN_S1-2019.. V23 English, Ger... Alreadyinstalled TBEN Line T...

E GSDMLA2.3-Turck-TBEN_SZ2_410L... V2.3 English, Ger... Mot yet installed TBEN Line T...

D GSDMLV2.35-Turck-TBEM_L45_8l... V235 English, Ger... Alreadyinstalled TBEM Line T...

[<] [ |
Delete | | Install | | Cancel |
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7.3.2  Connecting the devices to the PLC
»  Select the TBEN-S2-4I0L from the Hardware catalog and drag them into the Device &
networks editor.
»  Connect the devices to the PLC in the Devices & networks editor.

Project Edit View Insert Online Options Tools MWindow Help -
_ Totally Integrated Automation
S YRl swepoiect & X B H X @ ZMEER F coonine ¥ coofiine fp 18I0 ° PORTAL

Project tree m 4
Devices |5'? Topology view ||5Eh Network view ||—[|'|‘ Device view | Options 2[3]
" = - - : = M =
& = % Metwork | 1§ Connections |—' Il connectior |v vy !g ; Qi = 0 ]
o
1 10 system: PLC_1.PROFINET I0-System (100) E ~ | Catalog 5
v | ] TBEN-52-4I0L_TIA_V15 E |:| — =
B Add new device @ ﬂ
g Devices & networks e turck-then-s2-4._. — M Filter [<all> [+] %
» r:u PLC_1 [CPU 1511-1 PN] CPU 1511-1 FN TBEN-52-410L ) Tl Turck =
» i Ungrouped devices EECRIE ~ [ Turck L
» E-". Security settings » p_uTBEN{ ﬁ
2 (=
» [g§ commen data - Lijl TBEN-S (o]
PLC_1.PROFINET 1O-5 5te...'=-=-=-=-= = 3
» (5] Documentation settings = ¥ “ [l TEEN-5 1-4D... E
» p_@ Languages & resources | [l TBEN-51-8DIF ;
» (i Online access i [l TBEN-51-8DI... s
----- w
» [mp Card Reader/USE memory | [l ENs 18-
[l TEEN-S18... —
Il BENS22C. 4?
Il ®ENS2-2. ]
Il BENS2-4a) 3
<] - E Il BENS24A0
v | Details view [l TeEn-s2-410L
Il EENS2-8DIP
.5 2-R —
<m] |‘DD°‘° [+] —§— & |T| I > .
Name |§, Properties ||"_i.'.lnfo y"ﬂ Diagnostics | » | Information -

wved under C: istina.s...

4 Portal view 5 Overview |n—§h Devices & ne...

Fig. 41: Connecting the device to the PLC
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733  Assigning the PROFINET device name

» Select Online access > Online & diagnostics.
»  Functions - Assign PROFINET device name.
»  Assign the desired PROFINET device name with Assign name.

Project  Edit  View Insert Qnline Optiocns Jools Window Hel .
e F P Totally Integrated Automation
Gt B savepoje g M E 2 X O G MG E R F coonline F coofiine i 817 x 1 i PORTAL
Devices B
g M =]
=4 w Diagnostics
£ — fssign PROFINET device name z
el H
v [ comrsasaiee . || Diagnostic status g
» Cf intel(R) Ethemet .. 1 channel disgnostics ; : 2
» [0 PANGP Virtual Eth_. } PROFINETinterface [1] Configured PROFINET device
=  Functions - =
~ [ Realtek USE GbE ... T . PROFINET device name: | CIDEFRIT] ] 3
fi? Update access.. = - . . =
f‘ Assign PROFINET device name B e ‘TBENJJZ'MUL ‘ 2
Display mere i. i =
» n_u plc_1 [192.16 Reset to factory settings
L 0
-5
» [ turcktben-s-... 5
» [ Broadcom 802.1... Wl | _ B
» [} Microsoft wi-Fi Di... |~ L Device filter y
» [ Microsoft Wi-Fi Di... Tl [ —
v [ PCinternal [Local] Tl i
v
v [ usB [s7UsB] ] L|
» [ Teleservice [auto_ Tl Only show devices without name
3 ”y Card Reader/USB me...
Accessible devices in the netwark:
IP address MAC address Device PROFINET device name Status
[<] [T
b | Details view
[[] LED flashes [ | [ Assignname |
v
Name |§ Properties ||:i.‘.lnfo Hﬂ Diagnostics |

4 Portal view 73 Overview | & wurcketbens.. | &/ online & dia...

Fig. 42: TIA-Portal: Assigning the PROFINET device name

mpleted forint .
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» Select Device view - register Properties - Ethernet addresses.
»  Assign the desired IP address.
Project Edit VWiew Insert Online Options Tools Window Help Totally Integrated Automation
G saveprojecr 3 M 5 B X O @ 5 MG B R § Goonline ¥ Gooffline | jp [N I 2 ] W PORTAL
TBEN-S24I0L_TIA_V15 *» Ungrouped devices * turck-tben-s2-4iol [TBEN-S24I0L]
Devices ‘E Topology view ||5E-h Network view |m'|‘ Device view LIEIEl
. r =
ﬁ Device overview a
2
3
= ¢ . |Medule Rack |Slot | address | Q address Type Article no. Firmuare Comment 3
o
’ :ﬂ com [Rs2321Pe . 1 4| ~ turck-tben-s2-dicl 0 ] TBEN-52-410L 6814024 SWV1.6.5 q
' ;u'"te‘(R"EthE'”Et il » PRHO 0 0x1 turck-tben-s2-4icl ES
D ;ﬂ PANGP Virtual Eth... T - Basic_1 0 Basic 0.3 0.1 Basic E
~ [0 Reslek UsE GbE ... N IN 1 WORD_1 0 10-Lin... 4.5 IN 1 WORD
ﬁgh? Update access.. - i 0 1o-Lin... ol L
il s
5 Displaymore i. K B2N360-Q42_1 o Io-lin.. 6.9 B2N360-Q42 &
v [ plc 1119216 =]
L= TBIL-1-16DXP_1 0 Iodin.. 1011 2.3 TBIL-1-16DXP =
Diagnostics_1 ] Diagn... 12..21 Diagnostics %
10-Link Events_1 (1] Io-Lin... 22..85 10-Link Events =
= Module status_1 ] Modu... 86..87 Module status %
» [ Broadcom s02.1... | _ <] o B
» (R Microsoft WiFi Di |~ =
» 7 Microsaft Wi-Fi Di il [ Properties  |%iiInfo | &) Diagnostics | &
P
» L pCintemal [Local] Tl J General ” 10 tags || System constants H Texts i
» [ usB [57UsB] ] — o B @
» [ Teleservice [Auto... Tl Ethernat addresses ||
= L | Ethernetaddresses =
+ [ Card Reader/USB me... . L1
~ Advanced options Interface networked with =
Interface options. 5
Media redundancy Subnet: | PNIE_1 [+] 2
» Real time settings g
- Port1[X1P1R] n —
Gi | H
E"?m o IP protacol
~ Port interconnection i
v
Port options []
I (@) SetIP address in the project
<] » Port2 [X1P2R]
V‘Detail.'. view IPaddress: | 192 . 168 . 1 .0
Subnet mask:
Synchronize router settings with |0 controller
Name ] use router o]
4 Portal view 2 Overview Iﬁﬂ-,, turck-then-s._. Scanring for

Fig. 43: TIA-Portal: Assigning the IP address

7.3.5  Configuring device functions
The TBEN-S2-4I0L appears as a modular Device with twelve empty virtual slots. Slots 0 and Ba-

sic are pre-configured.

The function of the twelve empty slots is already defined in the GSDML file. The slots can only
be used for a specific purpose.

Slot Meaning
0 Main module turck-tben-s2-4iol (default name)
Parameterization of functions (protocol deactivation, etc.), which concern
the complete module.
Xl Parameterization of PROFINET functions (MRP, etc.)
X1P1 Parameterization of the Ethernet port properties (topology, connection
X1 P2 options, etc.).
Basic Parameters/diagnostics for the DXP-channels of the device (DXP 1, 3, 5 and

7) and Data Valid Signal from the IO-Link ports.
Configuration of the 4 10-Link ports

|O-Link port 1...4
Diagnostics

Optional mapping of the diagnostics (IO-Link and DXP-diagnostics) into the
master's process image.
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|O-Link Events

Optional mapping of the IO-Link events into the master's process image.

Module status

Optional mapping of the module status into the masters process image.
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Configuring the IO-Link ports (example)

10-Link port Process data 10-Link device GSDML entry

(hardware) length

Port 1 2 Byte IN Turck temperature Port configuration generic:
sensor, TS700-... IN 1 WORD

Port 2 1BitIN - DI

Port 3 2 Byte IN Turck linearity sensor, Port configuration specific:
LIT00P0-Q25LMO-. LIT00PO-QU25L

Port 4 2 Byte IN Turck 1/0 hub, Port configuration specific:

2 byte OUT  TBIL-M1-16DXP TBIL-M1-16DXP

»  Select Device view - Device overview.

»  Select functions as operation mode, diagnostics Diagnostics etc. from the hardware cata-
log and add them to the device slots via drag&drop.

Project Edit VMiew Insert Online Options Tools MWindow Help .
. ) _ o - — . Totally Integrated Automation
E (Y soveproject & X =5 B X B i 5N E R § coonline ¥ Gooffline gz M IR % ] [[| [<carchinproject- | PORTAL
B 4 A ouped device be diol [TB 4
Devices ‘E Topology view Hgﬂ] Network view ||—[|'f Device view ‘ Options 2]
e B ==
= Device overview =| @
=
= =
— - = ¥ . |Module Rack slot | address | Q address | Type Article no. g | Catalog o
b/ B com[rszateri . [ * turckbens24io o o menszeioL  salaze I wm°
» [ Intel(R) Ethernet .. Tl o
= ¥ PNAO 1] ox1 turck-tben-52-diol B Filter Profile: n g
» [0 panGe virtual Eh... Basic_1 1] Basic 0.3 0.1 Basic = - 3
- [ 5 —= = = = = Q4XTKLAF300-Q8 (DI} o
B ReaticklisaGhE | IN 1 WORD_1 0 10-Lin... 4.5 IN 1 WORD m
27 Update access.. ol 5 o o [l RI260P0-QR24MOHOLX.. |
s - RU130U-M1 BE-LIUZPN. ol
o Displaymore i | B2N360-Q42_1 0 1o-Lin... 6.9 B2N360-Q42 o &)
» [ plc_1 192.18 Il RU130U- BE-LIUZPN =)
= TRIL-M1-16DXP_1 (] odin... 10.11 2.3 TBIL-M1-16DXP B
Il RUBOOU-MBOE-LIUZPN =
Diagnostics_1 o . 1221 Diagnostics e ———— 3
e 10-Link Events_1 [ 10-Lin . 10-Link Events e — =
4 - =l
b W urcktben s Module status_1 0 Modu... 86..87 Module status 2
» [ Broadcom 802.1... | _ Il Ru4OU-IT BE-LIUZPNB
» [0 Microsoft wi-Fi i T [ |- [l RUBDOU-EMBDE-LIUZP. =
» [0 Microsoft Wi-Fi Di.. Fll b [l RUEDOU-EMBDE-LILZP =
» [ PCinternal [Local] Tl " [l ®iL-w1-16DIP ]
vy [ use [s7UsE] ] - [l BIL-1-16DIP + NIC 3
» [ Teleservice [Auto. Tl |1 § TBIL-Ai1-16DXF] | |
» [ card Reader/USB me [l TBIL-M1-16DXP + NIC L1
[l ®IL--8DOP c
Il 150 10-Link 3
Il ™-cooL-H1141 5
Il ™-coioL-H1141 (DI
Il T5-00-2UPNBX-family I
[<] n >
- | Information
< [ >
_| . Device:
v | Details view
(<] [ ] >
Marne ‘g Properties "‘i-lu Info ||ﬂ Diagnostics
4 Portal view =2 Overview |Egh turck-then-s_

Fig. 44: TIA-Portal - configuring device slots

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com V03.00 | 2025/04 | 49



Commissioning

Connecting the device to a Siemens PLC in PROFINET

Setting IO-Link port parameters

Your Global Automation Partner

In generic port configuration, the ports of the |O-Link master can be operated in 10-Link mode
with different configuration as well as in SIO mode (DI).

In specific port configuration, the 10-Link ports receive the parameters from the GSDML-file.
Parameters like for example Operation mode, Data storage mode, Vendor- and Device ID

cannot be changed.

»  Select Device view - Device overview.
»  Select the device to be parameterized.
»  Click Properties >General >Module parameters.
»  Set the device parameters.
Project Edit Wiew |Insert Online Options Tools Window Help Totally Integrated Automation
5 (HHl saveproject & ¥ = B X Sy @ 50 B RS coonline ¥ Gooffline g M B € ][] [=searchinproject PORTAL
TBEN-S2-4I0L_TIA_V15 *» Ungrouped devices b turck-tben-s2-4iol [TBEN-52-410L]
Devices |§ Topology view ”ﬁEh Network view |m'|‘ Device view ‘ Options (SE]
e B x
=) Device overview - @
S
£
= 4. | Module Rack  |Slot | address | Q address | Type Article no. N ad ‘ Catalog o
—
4 E comis232e1.. [ - rckabens24i0 ° o meNs240L  siecas I wwm?
b [ Int=(R) Ethemet | 8 » FNHO 0 0 X1 turck-tben-s2-dial 5 = [P E
D | PR . Basic_1 o Basic 0.3 0.1 Basic L T = s
[ S [ —= - - 14XTKLAF300-Q8 (DI A=
~ [f Resltek s GbE B 1N 1 WORD_1 0 |0-in. 4.5 IN 1 WORD Mo Q8 (01)
&2 Update access = - Il RI360F0-0R24MO-IOLX...
) : " il 0 04in... o I RU1 30U BE-LIUZPN Il
= 8 5
o Displaymore i | B2N360-Q42_1 0 |o-Lin... 6.9 B2N360-Q42 2
» [ ple_1[192.16.. I RU1 30U BE LIUZPN. =]
e TBIL-M1-16DXP_1 0 jo-Lin... 10..11 2.3 TBIL-A1-16DXP e e =
Diagnostics_1 o Diagn... 12..21 Diagnostics : =
Il RUS00UVBOE LIUZPN E
o 10-Link Events_1 0 |O-Lin... 22..85 10-Link Events e e — =
r: i turckthen-s- — Module status_1 0 Modu_. 8687 Module status e — B
v 7 Broadcom 802.1 L
» [ Microsoft Wi-FiDi | [<] - | ) Il RUSOOU-EM3OE-LIUZP... —
» [0 Microsoft Wi-Fi Di... T [l Properties  |%i}Info [ %) Diagnostics | Il RUG0OU-ENMBOE-LILZP... -2
. E @
» [0 pcintemal [Local] T J General || 10 tags H System constants ” Texts | W i-eop z
» [ usB [S7USB] 1) N - Il TEIL-A1-18DIP - NIC a
» Eu TeleService [Auto... Tl \nputs Module ers S [lTB\H\M#ﬁDKP L
b [ Cord ReaderiUSE me.. [ - = [l 7 1L-An-160xP + NIC LI
Module parameters Station parameter Il TBiL-1-8D0P =
I sees g
ROladdSzzEs Il n50 10-Link g
IIEVRL R BLEE |O-Link without validation Tl o0l HT 141 E-
|| Data storage mode: | deactivated, clear Il ™ooe0L-H1141 (D1
N Cyele time: | sutomatic [l 75 xec2UPNBX R mily I
n Revision: | automatic [<] il ] >
[ - "
R ] Activate Quick StartUp: | no |information
; ~
. - - Device:
- | Detalls view Process input data invalid: | diagnostic generated - =
Deactivate diagnostics: | notifications and warnings
s lN IS lSN
Nevies I 10
Name

4 Portal view 3 overview

Iﬁ%ﬁ turck-then-s...

Fig. 45: TIA-Portal - Parameterizing generic 10-Link-Devices
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7.3.6  Connecting the device online with the controller

»  Start the online mode (Go online).
=  The device has been successfully connected to the PLC.

Project Edit View |Insert Online Options Tools Window Ip Totally Integrated Automation

He
GF [ saveproject & M = 3 X D )N G R & Goonline g¥ Gooffine f2 ' PORTAL

;':—A- .

1 10 system: PLC_1_PROFINET I0-System (100) E ~ | Catalog

* (] TBEN-52410L TA .. [ @ [A| E ] [t
B Add new device el
PLC_1 turck-then-s2-4... M Filter [ <all= [~]

iy Devices & netwo.
CPU 1511-1 PN TEEM-52-410L ) - I"_u o

[ PLC_1 [CPU 15
PLC_1 ~ [ Turck

[t ungrouped dev...
C=

. . e
9 Security settings v
frart y R
« dat B |
‘et common data K [PLC_1.PROFINET IO Syste... =

[5]] Documentation ..

Devices |E-F Topology view "ﬁﬂ—h Network view "I]'f Device view | Options

gx Metwork| 1§ Connections [HM connection [+] & B

e
[=3

Gojezen asempiey (£

1

- v v v v

-

p_@ Languages & res..

5]003 BUIUQ E”

~ [ Online access
T Displayihide inte..
» [ com[rs232ipPl ..
3 Eﬂ Intel(R) Ethernet _J@
|
E

» [ PANGP Virtual Et...

snselwr”

| P AT AT i S

<] i
v | Details view

EEHEEEEEEHHE

[ <[ [100% - —9— [<] m
Name [ Properties |"_i.',lnfo | [%| Diagnostics ¥ |Information

4 Portal view £3 Overview |n‘?rn Devices & ne... ¥ Connected to PLC_1, via address IP=19...

Fig. 46: TIA-Portal: Online mode

]

7.3.7  PROFINET — mapping
The PROFINET mapping corresponds to the data mapping described in the sections "Process
Input Data” [ 170] and ,Process Output Data" [ 172].
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7.3.8  Using the IO_LINK_DEVICE function block in TIA Portal
The IO_LINK_DEVICE function block is based on the IOL_CALL function block according to the

|O-Link specification.

Froject  Edit  View Insert  Online

F (% B save project a ¥

Optiohs

HX O SOEEDE S coonine Foociine g MIB 2% 1] Sooon oo |

Tools  Window Help

TBEN-BIOL_TIA_V15 » PLC1 [CPU 1511-1 PN] » Program blocks » [0-Link [FB1]

Totally Integrated Automation
PORTAL

4 Portal view £ Overview

|3 10-Link F1)

Fig. 47: Example call of Siemens FB "IO_LINK_DEVICE"

t 6, =[F Bl sT sl Faed &2 & =
=
2
MNarne Data type Detault value Retain Accessible . wirita Wisible in . Setpoint Supervi Carnrnent g
1 4@~ Input 2
5 m Hinzufiigens E = |
3 <@ v Output v ﬂ
o ———— 7
I, |RER | POR- (PRS- ¢ IRECION E’
=
436 i
437 /4 I0-link Dewice =]
438 ‘:
439 H#I0_LINK DEVICE Instance P1(REQ := "I0-Link Data™."REQ Zensor 17, » "I0-Link Data” *DES o
440 ID := "I0-Link Data”."ID Sensor 17, » "I0-Link Data” 4DES T
441 CAP := "ID-Link Data”."CAF Jensor 1, 3 "ID-Link Data” 4%DB5 -
442 RD_WR "I0-Link Data”."RD_WE Sensor 17, 3 "ID-Link Data” 3DBS E
| 443 "PORT" := "IO-Link Data”."PORT %ensor 17, » "I0-Link Data” %DES Iy
: 444 I0L_INDEX := "I0-Link Data”."I0L_IMDEX Sensor 17, » "I0-Link Data” DES g
ml 445 IOL_SUBINDEX := "IO-Link Data™."I0OL_SUBINDEX Zensor 17, 3 "ID-Link Data” %DES %-
i 445 LEN := "ID-Link Data”."LEN Jensor 1, 3 "I0-Link Data” 5DB5 e
447 DONE_VALID =» "I0-Link Data”."DONE densor 17, » "ID-Link Data” %DES -
445 BUSY =» "I0-Link Data"."BUSY Zensor 17, » "I0-Link Data” *DES E
449 ERROR =» "I0-Link Dara’ RROR 3ensor 17, 3 "I0-Link Data” DES
450 STATUS =» "IOD-Link Data”. STATUS Sensor 17, (3 "ID-Link Data” 4%DB5
431 I0L_STATUS =»> "I0-Link Data™."I0L_STATUS Sensor 17, » "ID-Link Data” 5DB5
452 BD_LEN => "IO-Link Data”."RD LEN Zensor 17, » "I0-Link Data” %DES
453 | RECORD_IOL_DATA := "I0-Link Record”."RECORD_TI0OL_DATA 3EN30R 17): » "I0-Link Record” DE7
454
S Sretrirwir st ghign - een pamemis T wons
< I Ln.'437 Cl:19  INS |1DD% - —
‘g Properties "l‘i-lv Info ||ﬂ Diagnostics |

NOTE

The access to the port 0 functions of the I0-Link master with an IOL_INDEX of 65535
is not possible with version V3.0.2 of the Siemens IO_LINK_DEVICE block. In TIA

Portal > V15, the original IOL_CALL function block can also be used to access the

Port 0 functions.
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Example accesses with IO_LINK_DEVICE

In this example, the watch table Sensor1 serves to visualize the procedure of the read and write
access via IO_LINK_DEVICE. The assignment of the SPDU-indices of IO0-Link devices can be
found in the respective device documentation.

The function block access to the device an the connected sensors is done via the input variable
ID. The value which has to be set as ID depends on the used CPU:

Example:

HW identifier of the Basic slot (slot 1), for example with CPU 1511-PN (used in this example)
Start address of the input data of the 10-Link master e.g. with CPU 315

Project Edit Wiew |Insert Online Options Tools Window Help Totally Integrated Automation
Y seveprojec: & ¥ B2 X D2 B MG E R § coonline ¥ cooffine | Jp * PORTAL
..f15 » Ungrouped devices » turck-tben-s2-diol [TBEN-52-410L] - X
Devices |; Topology view ||5Eh Network view "[l'f Device view | Options [ala]
o M T
=) f Device overview = o
=
=
w ... | Module Rack Slot | address | Q address | .. i | Catalog o
- |,
f = - turckibens2<io o o [Seorch | [k ]| -
Add new device o
oy Devices & netwarks — ;E::H]O s g::c e o1 [ Filter n g
E—_ - = B S » [ Head module =
| (LE D [[ERD U — il TEIL-MI1-16DXP_1 o 10-Lin... 10..11 2.3 , I'-E. Modul
1 | f ule
IY pevice configurat. . TS-00-LI2UPNEX-fa mly_1 0 I0Lin. 4.5 - T
Q) online & diagnos... — ; %
» gl Frogram blocks g:_; s :gi:: o
» [3 Technology obje — ; — =
= Diagnostics_1 o Diagn... 1221 3
D i Bzl senmaiil |0-Link Events_1 ) |o-Lin... 22..85 =3
» PLC tags =X
- (<] [l | 5
b L PLC data types
» [ Watch and force t... gProperties ""_i.',lnfo yH\Q. Diagnostics | —
&l Anl N E
D 11, @iz beel ogs | General || 10 tags || System constants || Téa((s | —
v [ Traces —— F
= [5how hardware systemn constang =] =
< || 1] | MName Type dware identifier
- | Details view & turck-tben-s2-diol~Basic_1 Hw_SubModule | 264
E
Name <] i Information -

4 Portal view & overview In‘g'n turck-then-s.. ¥ Project TBEN-

Fig. 48: Hardware identifier: Basic slot of the TBEN-S2-4I0L in the example
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Example read access — read product name
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Reading out the product name (product name, index 0x12) of the TURCK IO-Link I/0-hub TBIL-
M1-16DXP at |O-Link port 4.

»  Write the input variables of the function block via control variable as follows:

Variable Value Meaning
REQ TRUE Send a read request
ID 264 Hardware identifier of the Basic slot according to the
configuration in the Device view
CAP 251 Function block instance
Port 4 The I/0 hub TBIL-M1-16DXP is connected to port 4.
IOL_INDEX 0x12 Index for product name
= @ [l 24 2 [F=
i Marne Address | Display format | Monitor value Modify value & Camment
1 "lo-Link Daten"."REQ Sensor 1" Bool [E] FALSE FALSE ]
2 "|O-Link Daten"."DOME Sensor 1" Bool FALSE F
3 "|O-Link Daten"."BUSY Sensor 1" Boaol 3 FALSE
4 "I0-Link Daten”."ERROR Sensor 1" Bool [ FALSE FaLSE =
5
[ "I0-Link Daten”."ID Sensor 1" DEC | 264 264 =]
7 "IO-Link Daten"."CAP Sensor 1" DEC 251 251 [+ )
g "I-Link Daten"."LEM Sensor 1" DEC 232 232 [+ 1
9 "IO-Link Daten"."PORT Sensor 1" DEC 4 4 ]
o "lo-Link Daten”."IOL_INDEX Senzar 1" Hex Te#0012 Tex0012 E
11 I "lo-Link Daten"."IOL_SUEINDEX Sensor 1" DEC u
12 "|O-Link Daten"."RD_WPR Sensaor 1" Bool FALSE FALSE (!
13 "|O-Link Daten"."RD_LEM Sensor 1" DEC 13 13 | A
14
15 "|O-Link Daten"."STATUS Sensor 1" Hesx 16#0000_0000
16 "lO-Link Daten"."IOL_STATUS Sensor 1" Hex 16&#0000_0000
17 "lo-Link Daten"."RD_LEM Sensor 1" DEC 13
18
19 "lo-Link Record"."RECORD_IOL_DATA_SE... Character
20 "lo-Link Record"."RECORD_IOL_DATA_SE... Character
21 "lo-Link Record"."RECORD_IOL_DATA_SE... Character
22 "lo-Link Record"."RECORD_IOL_DATA_SE... Character
23 "|O-Link Record"."RECORD_IOL_DATA_SE.. Character
24 "|O-Link Record"."RECORD_IOL_DATA_SE.. Character
25 "|O-Link Record"."RECORD_IOL_DATA_SE.. Character
26 "|O-Link Record"."RECORD_IOL_DATA_SE.. Character
27 "lo-Link Record"."RECORD_IOL_DATA_SE.. Character
28 "lO-Link Record"."RECORD_IOL_DATA_SE.. Character
29 "lO-Link Record"."RECORD_IOL_DATA_SE... Character
30 "lo-Link Record"."RECORD_IOL_DATA_SE... Character
31 "lo-Link Record"."RECORD_IOL_DATA_SE... Character
2 | I "lo-Link Record"."RECORD_IOL_DATA_SE... Character |
4 [}

Fig. 49:10_LINK_DEVICE - input variables for read access
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»  Activate the read access via a rising edge at REQ.

i kame Address | Display format | Monitor value Modify value i Cormment
1 "|0-Link Daten"."REQ Sensor 1" = Bool ~ | [ TRUE TRUE E‘ I 0=1startCALL |~
2 i "|O-Link Daten"."DONE Sensor 1" Bool [ TRUE
3 "|O-Link Daten"."BUSY Sensor 1" Bool 3 FaLsE
4 "1C-Link Daten”."ERROR Sensor 1" Bool [ FaLSE FALSE =]
&
[ "10-Link Daten”."ID Sensor 1" DEC 264 264 =
7 "10-Link Daten”."CAP Sensar 1" DEC 281 251 =

Fig. 50: 10_LINK_DEVICE - activate read access

=  In this example, the result of this request can be seen in the watch table (row 19 and
following) in the 10-Link Record.

= E [ 742 [N
i MNatne Address  Display format  Monitar value Modify walue #F Carment

1 “|0-Link Daten" "REQ Sensor 1" Bool &) TRUE TRUE @ I 0= start CALL A

2 “|0-Link Daten"."DOME Sensar 1" Bool &) TRUE

3 “|0-Link Daten" "BUSY Sensor 1" Bool [ FALSE

4 "I0-Link Daten"."ERROR Sensor 1" Bool [ FALSE FALSE [:|

5

3 "I0-Link Daten"."ID Sensor 1" DEC 264 264 [:|

7 "I0-Link Daten"."CAP Sensor 1" DEC 251 251 [:|

g "I0-Link Daten"."LEM Sensor 1" DEC 232 232 [:| =

9 "I0-Link Daten"."PORT Sensor 1" DEC 4 4 [:|

10 "10-Link Daten"."1OL_IMDEX Sensor 1" Hex TEe#00172 16#0012 [:l

11 "10-Link Daten"."1OL_SUBINDEX Sensor 1" DEC o

12 "10-Link Daten"."RD_WR Sensor 1" Bool [E FALSE FALSE [:|

13 "10-Link Daten"."RD_LEN Sensor 1" DEC 13 13 E 1

14

15 "10-Link Daten"."STATUS Sensor 1" Hex 16#0000_0000

16 "10-Link Daten" " I1OL_STATUS Sensor 1" Hex Te#0000_oooo

17 "10-Link Daten"."RD_LEN Sensor 1" DEC 13

18

19 "IO-Link Record”."RECORD_IOL_DATA... [E] Character [ $00° |

20 "10-Link Record" "RECORD_1OL_DATA_SE... Character ‘B foo' D

21 "10-Link Record" "RECORD_1OL_DATA_SE... Character ' foo' D

22 "10-Link Record" "RECORD_1OL_DATA_SE... Character L foo' D

23 "10-Link Record" "RECORD_1OL_DATA_SE... Character - foo' D

24 "10-Link Record" "RECORD_1OL_DATA_SE... Character ‘M’ foo' D

25 "10-Link Record" "RECORD_1OL_DATA_SE... Character "t foo' D

26 "10-Link Record" "RECORD_1OL_DATA_SE... Character B oo’ D

27 "10-Link Record" "RECORD_1OL_DATA_SE... Character "t oo’ D

23 "10-Link Record" "RECORD_1OL_DATA_SE... Character ‘6" oo’ D

29 "10-Link Record" "RECORD_1OL_DATA_SE... Character D' oo’ D

30 "10-Link Record" "RECORD_1OL_DATA_SE... Character e oo’ D

31 "10-Link Record" "RECORD_1OL_DATA_SE... Character 'F oo’ D

52 "10-Link Record" "RECORD_1OL_DATA_SE... Character 16200 'son’ D

35 "10-Link Record" "RECORD 10OL DATA SE... Hex 1&6#00 b
£ 1} ¥

Fig. 51: 10_LINK_DEVICE - product name TBIL-M1-16DXP
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Example access write — rotate display

The display of the Turck - temperature sensor TS700 at I0-Link Port 1 is rotated. The parameter

Rotation of display in index 91 is set to 0x01 = Rotated by 180°.

Variable id

Variable name

Information

V_DISPLAY_ROT

Rotation of Display

Index

91

Description
Default value
Data type

Bit length
Access rights

Raw values

Fig. 52: Extract from the IODD of TS700-

The display can be rotated by 180°.
Not Rotated

UlntegerT

8 bit

ReadWrite

Not Rotated: 0
Rotated by 180°: 1

... in10ODD viewer
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»  Write the input variables of the function block via control variable as follows.
»  Activate the write access in the function block via RD_WR Sensor 1= TRUE.

Variable Value Meaning
REQ TRUE Send a write request
ID 264 Hardware identifier of the Basic slot according to the
configuration in the Device view
CAP 251 Function block instance
LEN 1 Length of the data to be written in byte
Port 1 The temperature sensor TS700 ... is connected to port 1.
IOL_INDEX 0x5B Index (91) for Rotation of display
# @ [l 24D [T
i Marne Address | Display format | Monitor value Modify walue F Camrnent
1 "lo-Link Daten"."REQ Sensor 1" Bool [E] FALSE FALSE D ]
2 "|O-Link Daten"."DOME Sensor 1" Bool [3 FALSE F
3 "|O-Link Daten"."BUSY Sensor 1" Bool [3 FALSE
4 "Io-Link Daten”."ERROR Sensor 1" Boal [ FALSE FaLSE =
5 —
[ "I0-Link Daten”."ID Sensor 1" = DEC -l 264 264 [ s
7 "Io-Link Daten”."CAF Sensor 1" DEC 251 281 [ )
g "IO-Link Daten"."LEN Sensor 1" DEC 1 1 [« 1 1
] "lo-Link Daten"."FORT Sensor 1" DEC 1 1 E 1
10 "I-Link Daten"."IOL INDEX Sensar 17 Hex 16#005E 16R005E @ H
11 i "IO-Link Daten"."IOL_SUBINDEX Sensor 1" DEC 0 [
12 "lo-Link Daten"."RD_WF Sensar 1" Bool I [m] TRUE TRUE D I
13 "IC-Link Daten”."RO_LEM Sensor 1" DEC 1] 1 ] | A
14
15 "|O-Link Daten"."STATUS Sensor 1" Hesx 16#0000_0000
16 "Io-Link Daten”."IOL_STATUS Sensor 1" Hex T6#0007_0000
17 "lo-Link Daten"."RD_LEM Sensor 1" DEC 0
18
149 "IO-Link Record"."RECORD_IOL_DATA_SE.. Hex 16#00 T6#00 D
20 "IO-Link Record"."RECORD_|OL_DATA_SE... Hex TaR00 Ter00 D
21 "I0-Link Record"."RECORD_|OL_DATA_SE... Hex TeR00 Ter00 D
22 "Io-Link Record"."RECORD_|OL_DATA_SE... Hex Ta#00 TeR00 D
23 "Io-Link Record"."RECORD_|OL_DATA_SE... Hex Ta#00 TeR00 D
24 "IC-Link Record"."RECORD_ICL_DATA_SE... Hex 1a#00 Te#00 D
25 "IC-Link Record"."RECORD_ICL_DATA_SE.. Hex T6#00 TeR00 D
26 "Io-Link Record"."RECORD_IOL_DATA_SE... Hex T16#00 T6R00 D
27 "Io-Link Record"."RECORD_IOL_DATA_SE.. Hex T16#00 T6R00 D
28 "I0-Link Record"."RECORD_IOL_DATA_SE.. Hex T16#00 T6R00 D
29 "IO-Link Record"."RECORD_IOL_DATA_SE.. Hex 16#00 T6#00 D
30 "lO-Link Recard"."RECORD_IOL_DATA_SE... Hex 1e#00 TeR00 D
31 "IO-Link Record"."RECORD_|OL_DATA_SE... Hex TaR00 Ter00 D
32 "IQ-Link Record"."RECORD_|OL_DATA_SE... Hex Ta#00 TeR00 D u
[ <] i |

Fig. 53: I0_LINK_DEVICE - input variables for read access
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»  Set the value to be written 0x01 via the first word of |O-Link Record in the watch table.

- € # & 27N
i Marne Address  Display format Monitor value Modify walue 7 Carmrnent
1 "lQ-Link Datern"."REQ Sensar 1" =l Boal + | [ FALSE FALSE Ill_.l 0-==1 start CALL |~
2 "loLink Daten"."DOME Senzor 1" Boal [ FALSE
3 "lo-Link Daten"."BUSY Senzar 1" Bool [E] FALSE
4 "Io-Link Daten"."ERROR Sensor 1" Bool [ FALSE FALSE ]
5
G "IC-Link Daten”."ID Sensor 1" DEC 264 264 =
7 "Io-Link Daten”."CAF Sensor 1" DEC 251 281 = )
g "Io-Link Daten”."LEM Sensar 1" DEC 1 1 = 3
a "IOo-Link Daten”."PORT Sensor 1" DEC 1 1 =
10 "I0-Link Daten”."IOL_INDEX Sensar 1" Hex 16#005B 16#0056 [:I
11 "IO-Link Daten"."IOL_SUBINDEX Sensor 1" DEC 0
12 "lo-Link Datern"."RD_WE Sensar 1" Boal [ TRUE TRUE [:I
13 "loLink Daten"."RD_LEM Sensar 1" DEC 0 1 [:I
14
15 "|O-Link Daten"."STATUS Sensor 1" Hesx 16#0000_0000
16 "IC-Link Daten”."IOL_STATUS Sensor 1" Hex Ta#0007_0000
17 "|O-Link Daten"."RD_LEM Sensor 1" DEC 0
18
149 "I0-Link Record"."RECORD_IOL_DATA_SE.. Hex TE#01 TER01 @ 1
20 "lo-Link Record"."RECORD_IOL_DATA_SE.. Hesx TERO0 TEROO |
21 "IO-Link Record"."RECORD_IOL_DATA_SE.. Hex 16#00 T6#00 [:I
22 "IO-Link Record"."RECORD_|OL_DATA_SE... Hex TaR00 Ter00 [:I
23 "I0-Link Record"."RECORD_|OL_DATA_SE... Hex TeR00 Ter00 D
24 "Io-Link Record"."RECORD_|OL_DATA_SE... Hex Ta#00 TeR00 D
25 "Io-Link Record"."RECORD_|OL_DATA_SE... Hex Ta#00 TeR00 [:l
26 "IC-Link Record"."RECORD_ICL_DATA_SE... Hex 1a#00 Te#00 [:l
27 "IC-Link Record"."RECORD_ICL_DATA_SE.. Hex T6#00 TeR00 [:l
28 "Io-Link Record"."RECORD_IOL_DATA_SE... Hex T16#00 T6R00 [:l
29 "Io-Link Record"."RECORD_IOL_DATA_SE.. Hex T16#00 T6R00 [:l
30 "I0-Link Record"."RECORD_IOL_DATA_SE.. Hex T16#00 T6R00 [:l
31 "IO-Link Record"."RECORD_IOL_DATA_SE.. Hex 16#00 T6#00 [:I
32 "|O-Link Recard"."RECORD_IOL_DATA_SE... Hex 16#00 16#00 [:I b
< 1l ¥
Fig. 54:10_LINK_DEVICE - control value 0x01 for index 0x5B
»  Activate the Write access via a rising edge at REQ.
= = [l A A DTN
i Marne Address  Display format  Monitor value W odify walue 7 Cormment
1 "l0-Link Daten"."REQ Sensor 1" = Boal - [E TRUE TRUE E‘ I 0= startCALL |~
2 i "|O-Link Daten"."DONE Sensar 1" Boal & TRIIE
3 "lO-Link Daten"."BUSY Sensor 1" Boal [ FaLSE
4 "I0-Link Daten"."ERROR Sensor 1" Bool [E] FALSE FALSE O
5
3 "I0-Link Daten™."ID Sensor 1" DEC 264 264 O
7 "I0-Link Daten"."CAP Sensor 1" DEC 251 251 O] A

Fig. 55:10_LINK_DEVICE - activate read access

=  The sensor display is now 180° rotated.

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com V03.00 | 2025/04 | 58



Commissioning TURCK

Commissioning the device in Modbus TCP Your Global Automation Partner

74 Commissioning the device in Modbus TCP

74.1  Implemented Modbus functions

The devices support the following functions for accessing process data, parameters,
diagnostics and other services.

Function Code

3 Read Holding Registers — reading multiple output registers

4 Read Input Registers — reading multiple input registers

6 Write Single Register — writing single output register

16 Write Multiple Registers — writing multiple output

23 Read/Write Multiple Registers — reading and writing multiple registers

742  Modbus registers

Address Access Meaning

0x0000...0x01FF read only Process data of the inputs
(identical to registers 0x8000... 0x8400)

0x0800...0x09FF read/write  Process data of the outputs
(identical to registers 0x9000...0x9400)

0x1000...0x100B read only Module identifier, contains the first 24 characters of the
device type

0x100C read only Module status

0x1017 read only Register mapping revision (always 2, if not, mapping is
incompatible with this description)

0x1020 read only Watchdog, actual time in ms

0x1120 read/write  Watchdog, predefined time in ms (default: 500 ms

0x1130 read/write Modbus Connection Mode Register

0x1131 read/write Modbus Connection Timeout in s. (default: 0 = never)

0x113C...0x113D read/write Modbus Parameter Restore (reset of parameters to
default values)

Ox113E...Ox113F read/write  Modbus Parameter Save (permanent storing of
parameters)

0x1140 read/write  Deactivate protocol

Deactivates explicitly the selected Ethernet protocol:
Bit 0 = deactivate EtherNet/IP
Bit 1 = deactivate Modbus TCP
Bit 2 = deactivate PROFINET
Bit 15 = deactivate web server

0x1141 read/write  Active protocol
Bit 0 = EtherNet/IP active
Bit 1 = Modbus TCP active
Bit 2 = PROFINET active
Bit 15 = web server active

0x1150 read only LED behavior (PWR) at V2 undervoltage
Bit O:
0=red
1 = green flashing

0x2400 read only V1in mV: 0 at undervoltage
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Address Access Meaning

0x2401 read only V2 in mV: 0 at undervoltage

0x8000...0x8400 read only Process data of the inputs (identical to registers
0x0000... 0x01FF)

0x9000...0x9400 read/write Process data of the outputs (identical to registers
0x0800...0x09FF)

0xA000...0xA400 read only Diagnostics

0xB000...0xB400 read/write  Parameters

The following table shows the register mapping for the different Modbus addressing methods:

Description Hex Decimal 5 digit Modicon

Process data of the inputs 0x0000...0x01FF  0...511 40001...40512 400001...400512
Process data of the outputs 0x0800...0x09FF  2048...2559 42049...42560 402049...402560
Module identifier 0x1000...0x1006  4096...4102 44097...44103 404097...404103
Module status 0x100C 4108 44109 404109
Watchdog, 0x1020 4128 44129 404129

actual time

Watchdog, 0x1120 4384 44385 404385
predefined time

Modbus connection mode re- 0x1130 4400 44401 404401

gister

Modbus connection timeoutins 0x1131 4401 44402 404402

Modbus Parameter Restore 0x113C...0x113D  4412...4413 44413...44414 404413...404414
Modbus Parameter Save Ox113E...OxT13F  4414...4415 44415...44416 404415...404416
Deactivate protocol 0x1140 4416 44417 404417

Active protocol 0x1141 4417 44418 404418

LED behavior (PWR) at V2 0x1150 4432 44433 404433
undervoltage

V1inmV 0x2400 9216 49217 409217

V2in mV 0x2401 9217 49218 409218

Process data inputs 0x8000, 0x8001 32768,32769 - 432769,432770
Process data outputs 0x9000, 0x9001 36864, 36865 - 436865, 436866
Diagnostics 0xA000, 0xA001 40960, 40961 - 440961, 440962
Parameters 0xB000, 0xB0O01 45056, 45057 - 445057, 445058
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Register 0x1130: Modbus connection mode

This register defines the behavior of the Modbus connections.

Bit Designation Value Meaning
0 MB_OnlyOneWrite 0 All Modbus connections receive the write au-
Permission thorization.
1 Only one Modbus connection can receive the

write permission. A write permission is opened
until a disconnect. After the disconnect the
next connection which requests a write access
receives the write authorization.

1 MB_ImmediateWrite 0 With the first write access, a write authoriza-
Permission tion for the respective Modbus connection is
requested. If this request fails, an exception
response with exception-code 0x01 is gener-
ated. If the request is accepted, the write
access is executed and the write authorization
remains active until the connection is closed.

1 The write authorization for the respective
Modbus connection is already opened during
the connection establishment. The first Mod-
bus connection thus receives the write author-
ization, all following connections do not (only
if bit0=1).
2...15 Reserved - -

Register 0x1131: Modbus connection timeout

This register defines after which time of inactivity a Modbus connection is closed through a
disconnect.

Value range: 0...65535 s
default: 0 s = never (Modbus connection will never be closed)
Behavior of the BUS LED

If Modbus is the active protocol in case of a connection timeout and no further Modbus
connections exist, the BUS LED behaves as follows:

Connection timeout BUS LED

Timeout Green flashing

Register 0x113C and 0x113D: Restore Modbus connection parameters

Registers 0x113C and 0x113D serve for resetting the parameter-register 0x1120 and 0x1130 to
0x113B to the default settings. The service resets the parameters without saving them.

Procedure:

»  Write 0x6C6F to register 0x113C.

» To activate the reset of the registers, write 0x6164 ("load”) within 30 seconds in register
0x113D. Both registers can also be written with one single request using the function
codes FC16 and FC23.

=  The parameters are reset to default values.

» Save changes via a subsequent Save service.
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Register Ox113E and 0x113F: Save Modbus connection parameters

Registers 0x113E and 0x113F are used for the non-volatile saving of parameters in registers
0x1120 and 0x1130 to 0x113B.

Procedure:

»  Write 0x7361 to register 0x113E.

»  Write 0x7665 ("save”) within 30 seconds in register 0x113F to activate the reset of the re-
gisters. Both registers can also be written with one single request using the function
codes FC16 and FC23.

=  The parameters are saved.

743 Data width

Module Process input Process output Alignment
TBEN-S2-410L 208 byte 130 word by word
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744  Register mapping
Register no. |Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 7 6 5 ‘4 ‘3 ‘2 ‘1 ‘0
MSB LSB
Input data
0x0000... Process input data
0x00xx [ 170]
Module status
0x00xx see status- and control word
+ 1 register
Output data
0x0800... Process output data
0x08xx [ 172]
Diagnostics
0xA000 DXP channel diagnostics
[ 175]
0xAQ01... |O-Link channel diagnosis
0xA004
Parameters
[ 157]
I0-Link Basic
0xB000 - - - |- |- |- |- |- |DXP7_}|- DXP5_SR |- |DXP3_|- |DXP1_|-
SRO (0] SRO SRO
0xB001 - - - |- |- |- |- |- |DXP7_}|- DXP5_EN |- |DXP3_|- |DXP1_|-
EN DO DO EN DO EN DO
[O-Link port 1
0xB002 Cycle time GSD  |Activate Quick |Data storage |Mode
Start-Up mode
0xB003 - - - - |- - |- |- [|Mapping Mapping Deactivate |PDIN |Rev.
PCDO PDIN diag. invalid
o0xB0oO4... |- |- |- |- |- |- |- |- |- |- - - - -
0xB005
0xB006 Vendor ID
0xB007 ... Device ID
0xB008
OxBOO9-------‘—-- - - - - -
|O-Link port 2
0xBOOA... 8 registers parameter data, assignment similar to port 1
0xB0O11
|O-Link port 3
0xB012... 8 registers parameter data, assignment similar to port 1
0xB019
I0-Link port 4
0xBOTA... 8 registers parameter data, assignment similar to port 1
0xB021
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745  Error behavior (watchdog)
Behavior of outputs

In case of a failure of the Modbus communication, the outputs’ behavior is as follows, depend-
ing on the defined time for the Watchdog (register 0x1120):

Watchdog Behavior of outputs
0ms All outputs maintain the actual value in case of an error
>0ms Outputs switch to 0 after the watchdog time has expired (setting in

(default = 500 ms) register 0x1120).

NOTE

Setting the outputs to predefined substitute values is not possible in Modbus TCP.
Eventually parameterized substitute values will not be used.

Behavior of the BUS LED
When the watchdog triggers, the BUS LED lights up red.

Behavior of the device in case of loss of Modbus communication

If Modbus is the active protocol and all Modbus connections are closed, the watchdog switches
all outputs to "0" after the watchdog time has expired, unless another protocol (PROFINET,
EtherNet/IP) has been activated in the meantime.
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7.5 Connecting devices to a Modbus Client with CODESYS

Naming convention

Turck uses the terms "Modbus client” and "Modbus server" according to Modbus Organization.
The following description uses the terms "Modbus TCP Master" (client) and "Modbus TCP Slave"
(server) only because of the naming in CODESYS.

Used hardware

The following hardware components are used in this example:

TX715-P3CVO01 (IP address: 192.168.145.72)
Block module TBEN-S... (IP address: 192.168.145.200)

Used software
The following software tools are used in this example:

CODESYS 3.5.18.2 (can be downloaded for free under www.turck.com).
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7.5.1  Connecting the device to the PLC

The following components have to be added to CODESYS first, in order to connect the device
to the PLC.

Ethernet adapter

Modbus TCP client (in CODESYS: Modbus TCP Master)

Modbus TCP server (in CODESYS: Modbus TCP Slave)
Adding the Ethernet Adapter

» Right-click Device in the project tree TX715-P3CV01.

» Select Add Device.
»  Select Ethernet Adapter.
» Click Insert device.
=  The Ethernet Adapter is added to the project tree as Ethernet (Ethernet).
® TBEN.project” - CODESYS - m] X
File Edit View Project Build Onlin @ Add Device X
- = B
g * x| Name: |Eﬂ1&rnet E
Action:
Devices —I (® Append device (O Update device
==l TEEV
=3 |Devioe (TX715-P3CV01) | |Sh’ing for a fulltext search | Vendor: | <Al vendors:> w
- g: Log\cr MName Vendor Version Description G
= Application
I’ImagePooI + m Miscellaneous
m Library Manager - m Fieldbuszs
+--CAN
PLC_PRG (FRG) R C;N us
= @ Task Configuration el EtherCAT
=58 MairTask N
ey B pLc pro [ Ethernet Turck 3.511.0  EthernetLink.
= 2 visU_TASK = Eherherl
e - Mo Modbus
& visuBlems.Visu_Prg | || N w
: + Profinat 101
. qu'lfStﬁ M Group by category [ ] Display all versions(for experts only) [] Display outdated versions
[4| Visuzlization Manager
Visualization Mame: Ethernet ~
& ]
Vendor: Turck
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet
Adapter -
Version: 3.5.11.0 -
Order Number: - ™ %
Nacreintinn: EHharnat |inl
Append selected device as last child of
Device
®  (You can select another target node inthe navigator while this window is open.)
ST -
Devices POUs
y Lastbuild: € 0 & 0 Precompile: o q Project user: {(nobody) @

Fig. 56: Adding the Ethernet Adapter

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com V03.00 | 2025/04 | 66



Commissioning

Connecting devices to a Modbus Client with CODESYS

Adding the Modbus TCP Master
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» Right-click the Ethernet (Ethernet) in the project tree.

» Select Add Device.

»  Double-click Modbus TCP Master.

=  The Modbus_TCP_Master is added to the project tree.
® TBEM.project” - CODESYS = Im|
Fle Edit View Project Buld Online Debug| LD Add Device x
- by A
5l & = &) & x ﬁ | Name |Mudbu5_TCP_MastEr
Action
Devices (@ Append device () Insert device (") Update device
=l TREN
=B Device (TK715-P3CV01) |Sh'|ng for a full text search ‘ Vendor | <All vendors> v
=B PLC Logic Name Vendor Version Descriptio)|
= Applicati
upm on | = m Fieldbuses
m IzagePoa + == EtherNet/IP
Library Manager = Kt Modbus
@ PLCgPRfoPRG) = - kil Modbus TCP Master
;?s Con gL:ahon m 35 - Smart Software Solutions GmbH 4.1.0.0 A device the
= MainT: - .
= @?m = + - Kt ModbusTCP Slave Device
PLC_PRG +- B Profinet IO
=8 VISU_TASK
@ VisuElems. Visu_Prg < >
Textlist Group by category [] Display all versions(for experts only) [] Display outdated versions
* Visualization Manager
& visualization [  Mame:Modbus TCP Master "
- Vendor: 35 - Smart Software Solutions GmbH
Categories: Modbus TCF Master
[ |Modbus_TCP _Master (Modbus TCP Master) Version: 4.1.0.0 -
Order Number: - =
Description: A device that works as & Modbus Master on Ethernet. v L==Y
Append selected device as last child of
Ethernet
€ (You can select another target node in the navigator while this window is open.)
# Devices [ POUs
Lastbuild: € 0 &0 Precompile: o Project user: (nobody) @

Fig. 57: Adding the Modbus TCP Master
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Adding the Modbus TCP Server (Slave)

»  Right-click the Modbus TCP Master in the project tree.
»  Select Add Device.
» Double-click Modbus TCP Slave.

=  The Modbus_TCP_Slave is added to the project tree.

“® TBEN.project* - CODESYS

File  Edit View Project

E.@ TBEN
= Device (TX715-P3CV01)

=80 PLC Logic
=} Application
) 1magepool
fi Lirary Manager
[E] PLc_PRE FRG)
= Task Configuration
-5 MainTask
L) pc_pra

=g VIsU_TASK

& visuElems. Visu_Prg

{2 TexdList
# &) Visualization Manager
& visualization
= [ Ethernet (Ethernet)

Build  Online
BEE|E o o & B2E X |65 d4 0]

Debug

'

%2 Devices |[[}) PoUs

= | X
Add Device X
Mame: |Mod:ms_TCP_Slave_l
Action:
|Smng for a fulltext search | vendor: | <Al vendorss ~
Name Vendor Version C
- Fieldbuses
= N5 Modbus
= Mo Modbus Serial Slave
Modbus Slave, COM Port 35 - Smart Software Solutions GmbH 4.1.0.0 Al
< I >

[ Group by category [ Display all versions(for experts only) [] Display outdated versions

Please select 2 device from the list above.

€ (You can select another target node inthe navigatar while this window is open.)

AddEVICE

Lastbuild: €3 0 % 0 Precompile: o

Project user: (nobody) [ O [ i

Fig. 58: Adding the Modbus TCP Slave
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7.5.2  Configuring the Network Interface

» Click Device - Scan network.
»  Select Modbus TCP Master (here: TX715-P3CV01) and confirm with OK.

@ TBEN.project” - CODESYS - O b
File Edit View Project Build Online Debug Tools  Window  Help Y
EEICIERREY SN TY T R E RIS T T BT e AR T ALY

B Device X | -
g_@ TEEN i ~
= @ Device (TX7153CV01) Communication Settings _| Gateway ~ | Device -
=-Elf) PLC Logi
.E'll]o :::‘C Select Device x
-
9] 1mg Select the network path to the controller:
Lbt | = g, Gateway-1 D Mames ~ [scnnetork | |2
PLQ TXF15-P3CVOL
- ST Y
03}1.504!1
Block driver: I—
& <§> LDP
@ [ llﬂu:rnfdﬂmds:
Az Teg
L vis AA00012MHO00079339AA
=[] Ethernet (8
: Target ID:
E... Madbus 10CD 0209
[ Mol
Target Name:
Turck/ARM/\WiNCE TV
Target Type:
4096
w
[~] Hide non-matching devices, filter by Target ID 0K | | Cancel | W
5 Devices |[[) POUs

Fig. 59: Configuring the network interface
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» Double-click Ethernet.
4

tab General.
>

Select the interface TX715-P3CVO01 (here: 192.168.145.72)

Open the dialog box Network Adapter by clicking the Browse... button in the register

® TBEN-Lproject” - CODESYS

File Edit View Project Build  Online

=2l PLE Logic
=1} Application

Debug  Tools  Window Help

BEEHIE oo BEX (MBS N NN | [0S

- O X

Y
» mR[(EF=2=E 5 | &)

ﬂ Library Manager

PLC_PRG (PRG)

=] Task Configuration

=% MainTask

& PLC_PRG

£ vISU_TASK

VisuElems. Visu_Prg

] Texttist
| Visualization Manager

g 0000000 |

@ Device Eth x| -
General Network interface |eﬁ'10 ||| Browse |
Status IP address 192 . 168 . 147 . 195
—
Ethernet Device /O M
Metwork Adapters
Interfaces:
Name Description IP Address
lo 127.0.0.1
ethl 00.00
eth2 00.00
IP Address 192 . 168 . 145 . 72
Subnet Mask 255 . 255 . 255 . 0
Default Gateway 0.0 0 .0
MAC Address 00:07:46:25:09:3C

58 Devices | ) Pous T

Lastbuid: €2 0 & 0  Precompile: "

‘

Project user: {nobady)

Fig. 60: Selecting the interface
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7.53  Modbus TCP Server (Slave): setting the IP address

» Double click Modbus TCP Server (Slave).
» Enter the slave IP address in the General register tab (here: 192.168.145.200).

® TBEM.project” - CODESYS - O *
File Edit View Project  Build  Online  Debug Tools  Window  Help Y
Bed & o «f BR dh tn dd g o7 B - O QO ,» aR((Er=2==3 = E|=
Devices * 3 X ﬂi Modbus_TCP_Slave x -
=15 7EEN <
=- B Device (TX715-P3CV01) Genaral Modbus-TCP
= B PLC Logi Modbus Slave Channel Slave IP Address: 192 . 168 . 145 . 200
= u Application
] Response Timeout (ms): 1000
I|.'nagePool Modbus Slave Init P (ms)
m Library Manager Part: 502
PLC_PRG (PRG) ModbusTCPSlave Parameters
= @ Task Configuration
=g MainTask ModbusTCPSlave IEC Objects
& PLC_PRG
=g VISU_TASK Status
@ VisuElems. Visu_Prg
Textlist Information
T Visualization Manager
@ Visualization
= ﬂj Ethernet (Ethernet)
= m Modbus_TCP_Master (Modbus TCP Master)
Iﬁ Modbus_TCP_Slave (Modbus TCP Slave) I
£ >
5@ Devices |[[) POUs < >
Lastbuild: € 0 & 0 Precompile: o Project user: {nobody) @

Fig. 61: Modbus TCP Slave: Setting the IP address
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754  Defining modbus channels

Defining channel O (input data)
» Double click Modbus TCP Slave.

» Inthe register tab select Modbus Slave Channel > Add Channel.

W TEEN.project” - CODESYS
File Edit View Project

S~

Devices

»  Enter the following values:

Channel name

Access type: Read Input Registers

Offset: 0x0000
Length: 1 register

Confirm with OK.

Online  Debug  Tools Window  Help

[ e

-~ 1 X [H Modbus_TCP_Slave x

-3 mev
=@ Device (TX715-P3CV01)
=2l PLE Logic
=1} Application
ImagePool

-

Your Global Automation Partner

-

General

Modbus Slave Channel

Name  Access Type Trigger READ Offset

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration

| ModbusChannel
Modbus Slave Init
Chaninel
ModbusTCPSlave Pa
Name

5 Devices |[[) POUs

= @ MainTask ModbusTCPSlave IE Access Type Read Input Registers (Function Code 4)
3 ric_rrs - B S
=g vIsu_TasK Status riager Cydic ~ | Cyde Time (ms
@ VisuElems. Visu_Prg Comment | |
Textlist Information
E? Visualization Manager READ Register
@ Visualization Offset |D)(DDDD|
= m Ethernet (Ethernet) Length |:|
= [ Medy B Modbus Tt
[ Modbus_TCi ve [Modbus Error Handling | Keep last Value R
WRITE Register
Offset
Length |
s ’
<

Error Handling ~ WRITE Offset Len

Fig. 62: Defining the input register
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Defining channel 1 (output data)

Your Global Automation Partner

»  Double click Modbus TCP Slave.
» Inthe register tab select Modbus Slave Channel > Add Channel.
»  Enter the following values:
Channel name
Access type Write Single Register
Offset: 0x0800
Length: 1 register
»  Confirm with OK.
@ TBEN project” - CODESYS - ]
File Edit View Project Build Online Debug Tools Window Help Y
B E & 84 &5 44 45 ) % X > |9 =
Devices > o X 7] Modbus_TCP_Slave x -
=g TREW 7
= @ Device (TXF15-PICVOL) Name  Access Type Trigger READ Offset Length Error Handling ~ WRITE ¢
= @1] PLC Logic : 0 Inputs Read Input Registers (Function Code 04) Cydic, t%100ms 16#0000 1 Keep last Value
; N inel
=17 Application | ModbusChannel x
ImagePool
m Library Manager Channel
H Task Configuration N - —— : .
= @ MairTask oM ccess Type Write Single Register (Function Code 6) ~
@ PLC_PRG Trigger Cydic ~ | Cycle Time (ms) 100
=48 VISU_TASK Ol ment |
@ VisuElems. Visu_Prg
Textlist READ Register
Ee Visualization Manager Offset
@ Visualization
= m Ethernet (Ethernet) Length L
= ﬂ Modbus_TCP_Master (Modbus Tt Error Handling Keep last Value
m Modbus_TCP_Slave (Modbug
WRITE Register
Offset [oxoso0o| v|
Length 1
>
< N cancel | Add Channel... | Delete... Edit...
S Devices | [ POUs < >
Last build: € 0 ¢ 0 Precompile: o Project user: {nobody) %]

Fig. 63: Defining the output data register
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Going online with the PLC
»  Select the device.

» Click Online - Login.

@ TBEN.project” - CODESYS

=5 TEEN

= Device (TX715-P3CV01)
=20 PLC Logic

= €} Application

A= magePol

i) Library Manager
PLC_PRG (FRG)

=g MainTask
=48 VISU_TASK

1) Textlist

@ Visualization
=[] Ethernet (Ethernet)

File Edit View Project Build | Online

BeE & oo fb@

A Task Configuration
3 pLc_PRG
] VisuElems. Vi

+ -] Visualization Manager

1) Modbus_TCP_Master (Modbus TCP Master)
Modbus_TCP_lave (Modbus TCP Slave)

I >
&8 Devices |[[) PoUs

Debug  Tools  Window  Help

@ Logout Ctrl+F8
Create Boot Application

Download

Online Change

Source Download to Connected Device

Multiple Downlead...

Reset Warm
Reset Cold
Reset Origin
Simulation

Security

Operating Mode

I! Assign Server Applications on Download

Information

Response Timeout (ms):

Port:

- [m] X
Y
819G > m X[ mF e (w
Modbus-TCP
Slave IP Address: 192 . 168 . 145 . 200

< I

| Lastbuid: € 0 @ 0

Precompile: o |

Project user: (nobody)

Fig. 64: Login
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» Download the application to the PLC and start it via Debug - Start.
=  The Modbus TCP communication is setup.

‘@ TBEN.project - CODESYS
File Edit View Project Build Online Debug Tools Window Help

P d&lo o bRX|AGBSIR YNGR O %G

b mX[(=zez =3 |0 MY

Modbus_TCP_Slave x|

=5 7RV
ERZY | General
= B pLcy
El] °9< Modbus Slave Channel
'3"0
~12] magepool Modbus Slave Init
m Library Manager
PLC_PRG (PRG) ModbusTCPS|ave Parameters
=-(# Task Configuration
=48 MainTask ModbusTCPSlave /O Mapping
-] pLC_PRG
g..@ VISU_TASK ModbusTCPSlave IEC Objects
& visuglems.Visu_Prg
@ Textlist Status
& Visualization Manager Inf )
@ Visualization ormation

= (] Etheret (Ethernat)
=43 [i] Modbus_TCP_Master {Modbus TCP Master) \

"3 [ Modbus_TcP_Slave (Madbus TCP Slave)

~
192 . 168 . 145 . 200

Response Timeout (ms):

00000 TTTE
< I

5 Devices | [} PoUs

‘ Device usar: Anonymous “»th.id: ©0®0  Precompile: | fl:]_ Program lnaded

Fig. 65: Modbus TCP communication
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7.5.6
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Reading process data

The process data can be interpreted by means of the mapping (Registermapping) if the device
is connected to the PLC.

The process data can be interpreted by means of the mapping ([ 63]) if the device is connec-
ted to the PLC.

The process data can be interpreted by means of the mapping (Register Mapping) if the device
is connected to the PLC.

»  Double click Modbus TCP Slave.

»  Click onto register tab Modbus TCP Slave I/0 Mapping.

»  Set the function Always update variables to Enabled 1 (...).

=  The process data are displayed.

® TBEN.project - CODESYS - m] X
Flle Edit View Project Build Online Debug Tools Window Help v
=R & [ O | & o X > ||| =
Devices ~ B X [ Modbus_TCP_Slave x -
=3 mev ~
= B Device [connected] (X715P3CV01) Varizble Mapping  Channel Address  Type Default Value  Current Value
=B PLC Logic = Inputs SEIWS0 ARRAY [0..0] OF W...
= ':; Application [run] RG] =% Inputs[0] HIWS0 WORD 5
£ ImagePool k] Bit0 %IX100.0  BOOL
slave Init
) Lbrary Manager k] Bit1 S&IX100.1  BOOL
PLC_PRG (PRG) CPSlave Parameters o Bit2 %IN100.2  BOOL
= [ Task Configuration k] Bit3 %I¥100.3  BOOL
=g MainTask CPSlave 1/0 Mapping b Bit4 WINI00.4  BOOL
8 pLc_prG L Bit5 %IX100.5  BOOL
= @ VISU_TASK CPSlave IEC Objects b ] Bit6 YIX100.6 BOOL
@] VisuElems.Visu_Prg k] Bit7 %IX100.7  BOOL
Textiist k] Bit3 SAIX10L0  BOOL
+ f Visualization Manager k] Bit3 S%IX10L1  BOOL
& visualization B o Bit10 %IX10L2  BOOL
=% [ Ethernet Ethernet) L Bitll %IN10L3  BOOL
=43 [ Modbus_TCP_Master (Modbus 1] L Bit12 %I¥101.4  BOOL
[ Modbus_TCP_Slave (Modbu| b ] Bit13 %IX101.5  BOOL
W Bit14 FHIXI0LE BOOL
k] Bit15 YIX101.7 BOOL
=" Cutputs QWSO ARRAY [0..0] OF W...
+ g Outputs[l]  %QWSD WORD 0
< >
|:| Reset mapping Always update variables: |Enabled 1 (use bus cyde task if not used in any task)
< > )
S Devices | [ PoUs < >
Device user: Ananymaus Lastbuld: € 0 @ 0  Precompile: o/ RUN Program loaded Program unchanged Project user: (nobody) %

Fig. 66: Process data
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76 Commissioning the Device in EtherNet/IP

7.6.1 Common EtherNet/IP features

Features Description

QuickConnect Yes (only digital channels, no 10-Link)
Device Level Ring (DLR) Yes

Number of TCP connections 3

Number of CIP connections 10

Input assembly instance 103,120,121, 122,123,124, 125
Output assembly instance 104, 150,151, 152

Configuration assembly instance 106

76.2  EDSfiles and catalog files
The EDS and catalog files can be downloaded free of charge from www.turck.com.

TBEN-S_ETHERNETIP.zip

763  QuickConnect (QQ)

The devices support QuickConnect. The maximum start-up times defined for QuickConnect are,
however, only guaranteed for the digital channels.

QuickConnect enables a PLC to build up connections to EtherNet/IP nodes in less than 500 ms
after switching-on the power supply for the EtherNet/IP network. The fast start-up is necessary
for fast tool changing applications at robot arms for example in the automobile industry.

QuickConnect can be activated via the web server of the device, via Configuration Assembly
(e.g.in Logix Designer (Studio 5000) or via Class Instance Attribute.

'A\\Icg\.!-aliing QuickConnect activated the automatic setting of all necessary port prop-
erties.

Port property Status

Auto negotiation Deactivated

Transmission speed 100BaseT

Duplex Full duplex

Topology Linear

AutoMDIX Deactivated

For information on the correct connection of Ethernet cables in QuickConnect applications,
please refer to the chapter Connecting QuickConnect- and Fast Start-Up applications.
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Activating QuickConnect via Configuration Assembly
The Configuration Assembly is part of the device’s Assembly Class.

»  Configure the Configuration Assembly in Logix Designer (Studio 5000).
»  Activate QuickConnect via byte9, bit 0 = 1 in the Controller Tags.

Controller Tags - Steuerung(controller) EI@
Scope: ﬁlSteuerung +  Show &l Tags - . -
Mame =z|e | Value ®| For® | Siyle Data T | Description Constant = fll
— TBEN_52_8DWP:C foool || foo ABE... o] -
— TBEN_52_8DXP:C.Data fooo}| [-.|Hex  [SINTL. |
+/ TBEM_S2_8DxP:C.Data[0] 16400 Hex SINT Feserved 3
+ - TBEM_52_8DxP:C.0ata[1] 16400 Hex SINT | Reserved @

+/ TBEM_S2_8DxP:.C.Datal2] 16400 Hex SINT Feserved

+/ TBEM_S2_8DxP:.C.Datal3] 16400 Hex SINT Feserved

+/ TBEM_S2_8DxP.C.Data[4] 16400 Hex SINT Feserved

+/ TBEM_S2_8DxP.C.Data[5] 16400 Hex SINT Feserved

+/ TBEM_S2_8DxP:C.Data[6] 16400 Hex SINT Feserved

+/ TBEM_S2_8DxP:.C.Data[7] 16400 Hex SINT Feserved

+/ TBEM_S2_8DxP:C.Data[8] 16400 Hex SINT Feserved

— TBEM_S52_8DxP:C.Data[9] 16400 Hex SINT Guick Connect, Eth Cuzstom Setup
TBEM_52 BDxP:C.Data[9).0 0 Decimal | BOOL | Quick Connect: O=dizable, 1=enable

TBEM_52_8DP:C.Datal9]1 0 Decimal | BOOL | Eth 1 Custom Setup: O=Awuto-negotiate, 1=10...
TBEM_52 BDxP:C.Data[9).2 a Decimal | BOOL | Eth 2 Custom Setup: O=Auto-negotiate, 1=10...
TBEM_52 BDxP:C.Datal9]).3 a Decimal | BOOL | Reserved
TBEM_52_80P:C.0ata[3]4 0 Decimal | BOOL | Reserved

a

a

a

TBEM_52 8DxP:C.Data[9).5 Decimal | BOOL | Reserved
TBEM_52 8DxP:C.Data[9).6 Decimal | BOOL | Reserved
TBEM_52_8DxP:C.0ata[d3].7 Decimal | BOOL | Reserved

+/ TBEM_S52_8DxF:C.Data[10] 16401 Hex SINT Digital In/COut O - Activate output
+/ TBEM_S52_8DxF:C.Data[11] 16401 Hex SINT Digital In/COut 1 - Activate output
+/ TBEM_S52_8DxF:C.Data[12] 1la#01 Hex SINT Digital In/Out 2 - Activate output
+/ TBEM_S52_8DxF:C.Data[13] 16401 Hex SINT Digital In/COut 3 - Activate output
+/ TBEM_S52_8DxF:C.Data[14] 16401 Hex SINT Digital In/Out 4 - Activate output
+/ TBEM_S52_8DxF:C.Data[15] 16401 Hex SINT Digital In/Out 5 - Activate output
+/ TBEM_S52_8DxF:C.Data[1E] 16401 Hex SINT Digital In/Out & - Activate output
+/ TBEM_S52_8DxF:C.Data[17] 16401 Hex SINT Digital In/Out 7 - Activate output
+-TRFN 52 AMP-C Natal18] 1E200 Hew  ISINT Diinital In M0k 0 - M annal recet after covercor iva
«|[»|Y Monitor Tags 4 Edit Tags / ||« n »

Fig. 67: Configuring QuickConnect in RSLogix

Activating Quick Connect via Class Instance Attribute
»  Activate Quick Connect via Class Instance Attribute as follows:

Class Instance Attribute Value

O0xF5 0x01 0x0C 0: deactivated (default)
1: activated
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Activating QuickConnect via the Webserver.

»  Activate the checkbox Activate QuickConnect in the web server.

START DOCUMENTATION

TBEN-
DEVICE B o6 (M S nex v

(i) Info Read Wiite Tabview Print Data format
@ Parameters Deactivate PROFINET

%" DiagnosisA Deactivate CC-Link Fieldbus
@ Event log

tut Export/import
ﬁ Change Password

Deactivate WEB server
Ethernet Port 1
Ethernet Port 2

. EtherNet/IP configuration
{3 Firmware Activate GW Control Word

Activate GW Status Word

no
no
no
100 Mbps, full-duplex

100 Mbps, full-duplex

yes

yes

START = DEVICE

LOCAL /O 4

Activate QuickConnect

@ Parameters

(LJP Diagnosis g,

NO

Input QuickConnect-Status

]
Modbus TCP configuration
Activation write permission

Write permission
Modbus connection timeout
Watchdog time

PROFINET configuration
Device name

enable

with first write access
all connections
0s

500 ms

<
PO

Your Global Automation Partner

Your Global Automation Partner

-> PARAMETERS

Fig. 68: Activating QuickConnect in the web server

764  Device Level Ring (DLR)

The devices support DLR (Device Level Ring). The DLR redundancy protocol is used to increase

the stability of EtherNet/IP networks.

DLR-enabled devices have an integrated switch and can thus be integrated into a ring topo-
logy. The DLR protocol is used to detect an interruption in the ring. If the data line is interrup-
ted, data are sent through an alternative network section, so that the network can be recon-

figured as soon as possible.

DLR-capable network nodes (DLR supervisor) are provided with extended diagnostic functions
which enable the devices to localize errors and thus decrease the time for error search and
maintenance. Normally, the controller (i.e. the controller/PLC) assumes the supervisor function,
all other network nodes are DLR participants. The supervisor blocks one of its two ports for nor-
mal Ethernet traffic, so that a line topology is created for normal Ethernet telegrams. DLR mes-
sages can continue to use the ring in both directions and thus continuously check the function

of the ring.

76.5  Diagnostic messages via process data

The diagnostic messages of the IO-Link channels are directly mapped into the process data

[ 170].

Additionally, the device's status word contains the module diagnostics.
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76.6  EtherNet/IP standard classes

The modules support the following EtherNet/IP Standard Classes in accordance with the CIP
specification.

Your Global Automation Partner

Class Code Object name

Dec. Hex.

01 0x01 Identity Object [ 80]

04 0x04 Assembly Object [ 82]

06 0x06 Connection Manager Object [ 95]

245 O0xF5 TCP/IP Interface Object [ 95]

246 0xF6 Ethernet Link Object [ 98]
Identity Object (0x01)

The following description is taken from the CIP specification, Vol. 2, Rev. 2.1 by ODVA & Control-
Net International Ltd. and adapted to the Turck products.

Instance attributes

Attr. no. Attribute Get/Set Type Value
name
Dec. Hex.
1 0x01 Vendor UINT Contains the manufacturer ID.
Turck = 0x30
2 0x02 Product UINT Shows the general product type.
type Communications Adapter 12, =
0x0C
3 0x03 Product UINT Identifies a special productin a
code device type.
default: 27247,,. = OXx6A6F
4 0x04 Revision STRUCT OF:  Revision of the device which is rep-
Major USINT resented by the Indentity Object.
Minor USINT 0x01
0x06
5 0x05 Device WORD WORD
status
6 0x06 Serial UDINT Contains the last 3 bytes of the MAC
number ID
7 0x07 Product STRUCT OF: i.e.: TBEN-S2-4I0L
name USINT
STRING [13]
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Device status
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Bit Name Definition
0...1 Reserved default=0
2 Configured TRUE=1:
The application in the device has been
configured (default setting).
3 Reserved default=0
.7 Extended Device Status 0011 =no I/O connection established
0110 = at least one I/0O connection in RUN
mode
0111 = at least one I/O connection established,
all in IDLE mode
All other settings = reserved
8 Minor recoverable fault Recoverable fault, e.g.:
Undervoltage
Force mode of DTM active
Diagnostics at I/0 channel active
9...10 Reserved
11 DIAG Common error bit
12...15 Reserved default=0

Common services

Service code Class Instance Service name
Dec. Hex.
1 0x01 Yes Yes Get_Attribute_All

Returns a predefined list of object attributes
5 0x05 No Yes Reset

Starts the reset service for the device
14 OxOE Yes Yes Get_Attribute_Single

Returns the content of a specified attribute
16 0x10 No No Set_Attribute_Single

Changes a single attribute
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Assembly Object (0x04)

Assembly Objects bind attributes of multiple objects to allow data to or from each object to be
sent or received over a single connection.

The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2,
Rev. 2.1 by ODVA & ControlNet International Ltd. and adapted to the Turck products.

Class attributes

Attr.-no. Attribute name Get/set Type Value
Dec. Hex.

1 0x01 Revision G UINT 2

2 0x02 Max. objectinstance G UINT 104

Instance attributes

Attr.-no. Attribute name Get/set Type Value
Dec. Hex.
3 0x03 Data S ARRAY OF Identifies a special product
BYTE in a device type.
default: 27247dec = 6A6F
4 0x04 Size G UINT Number of bytes in
attribute 3:

256 or variable

Common services

Service code Class Instance Service name
Dec. Hex.
1 0x01 yes yes Get_Attribute_All
Returns a predefined list of object attributes.
14 0xOE yes yes Get_Attribute_Single

Returns the content of a specified attribute.

Assembly instances

EtherNet/IP Input assembly Output assembly Configuration Supported by
Connection assembly

Instance Size Instance Size Instance Size Rockwell Omron

(in 8 bit) (in 8 bit) (in 8 bit)

Exclusive Owner 103 208 104 132 106 84 X -
Exclusive Owner 103 208 104 132 1 0 - X
(Omron)
IOL4IN/4OUT, 120 32 150 20 106 84 X X
diagnostics
IOL6IN/6 OUT, 122 40 151 28 106 84 X X
diagnostics
IOL8IN/8OUT, 124 48 152 36 106 84 X X
diagnostics
IOL 4 IN/4 OUT 121 22 150 20 106 84 X X
IOL 6 IN/6 OUT 123 30 151 28 106 84 X X
IOL 8 IN/8 OUT 125 38 152 36 106 84 X X
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Configuration Assembly (instance 106)

The modules support Configuration Assembly.

The Configuration Assembly contains:

10 bytes module configuration data (EtherNet/IP-specific)

+ 72 bytes (parameter data, depending on device)

Your Global Automation Partner

The meaning of the input data can be found in chapter “Parameterizing and configuring”.

Byte no. Bit no.
Dec. |Hex. 7 |6 |5 |a |3 2 1 0
Device configuration data
0...8 |0x00...0x08 |- - - - - - - -
9 0x09 - - - - - Eth2 Eth1 QuickConnect
port setup port setup

DXP channels
10 0x0A - - - - - - - DXP1_SRO
11 0x0B - - - - - - - DXP3_SRO
12 0x0C - - - - - - - DXP5_SRO
13 0x0D - - - - - - - DXP7_SRO
14 OxOE - - - - - - - DXP1_EN DO
15 OxOF - - - - - - - DXP3_EN DO
16 0x10 - - - - - - - DXP5_EN DO
17 0x11 - - - - - - - DXP7_EN DO
I0-Link port parameters

10-Link port 1
18 0x12 - - - - Operation mode
19 0x13 - - - - - - Data Storage Mode
20 0x14 Cycle time
21 0x15 - - - - - - - Revision
22 0x16 - - - - - - - Quick Start-Up
23 0x17 - - - - - - - GSD
24 0x18 - - - - - - - PCDl invalid
25 0x19 - - - - - - - Deactivate

diagnostics

26 OxTA - - - - - - Mapping PDIN
27 0x1B - - - - - - Mapping PDOUT
28...29 |0x1C...0x1D |Vendor ID
30...33 |Ox1E...0x21 |Device ID
34...49 |0x22...0x31 |IO-Link port 2
50...65 |0x32...0x41 |IO-Link port 3
66...81 |0x42...0x51 |lO-Link port 4
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Device configuration data

Parameter name Value Meaning
LED-behavior (PWR)atV2 0 red PWR-LED constant red at V2
undervoltage undervoltage.

1 green PWR-LED is flashing green at V2
undervoltage.

ETH x Port Setup 0 Auto negotiation The port is set to autonegotiation.

100BT/FD Fix setting of the communication
parameters for the Ethernet port to:
100BaseT
full duplex

Input assembly instances

EtherNet/IP Connec- Input assembly Device Basicl/O 10-Link Diagnostics Eventdata
tion status  (inbyte) inputs (in byte) (in byte)

Instance Size (in byte) (in byte)

(in 8 bit)

Exclusive Owner 103 208 2 4 128 10 64
Exclusive Owner 103 208 2 4 128 20 64
(Omron)
IOL 4 IN/4 OUT, 120 32 2 4 16 10 0
diagnostics
IOL 6 IN/6 OUT, 122 40 2 4 24 10 0
diagnostics
IOL 8 IN/8 OUT, 124 48 2 4 32 10 0
diagnostics
IOL 4 IN/4 OUT 121 22 2 4 16 0
IOL 6 IN/6 OUT 123 30 2 4 24 0
IOL 8 IN/8 OUT 125 38 2 4 32 0
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Instance 103 - Exclusive Owner

The description of the parameters can be found in chapter “Parameterizing and configuring”

[* 170]
Word no. |Bitno.
15 [14 13 12 |11 [10 9 8 |7 6 5 Ja 3 2 | 0

Status word

0%00 A - -] - |ARGEE|DIAG

Inputs

0x01 - - - - - DXP7 |DI6 |DXP5 |DI4 |DXP3 |DI2 |DXP1 [DIO
(SIO) (SIO) (S10) (SIO)

Process input data valid
o2 |- | |- | |- | | | |- |pvse|- |pvsa]- |pbvs2|-  |pvso
10-Link - process input data

0x03... 16 words per port
0x12
0x13...
0x22
0x23...
0x32
0x33...
0x42
Diagnostics
DXP channels
0x43 - - - - - - - - ERR |- ERR |- ERR |- ERR |-
DXP7 DXP 5 DXP 3 DXP 1
|O-Link port diagnostics
Port 1
0x44 GEN |OVL |V V  |ULVE|LLVU|O PRM |EVT1 |EVT2 |PD |HW |DS |CFG |PPR |-
ERR HIGH |LOW TMP |ERR INV  |ERR |ERR |[ERR
Port 4
0x47 GEN |OVL |V V  |ULVE|LLVU|O PRM |EVT1 |EVT2 |PD |HW |DS |CFG |PPR |-
ERR HIGH |LOW TMP |ERR INV  |ERR |ERR |[ERR
|O-Link Events
0x48 Port (1st Event) Qualifier (1st Event)
0x49 Event Code low byte (1st Event) Event Code high byte (1st Event)
0x66 Port 16th Event) Qualifier (16th Event)
0x67 Event Code low byte (16th Event) Event Code high byte (16th Event)
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Instance 120 - 4 bytes IN/4 bytes OUT, diagnostics
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The description of the parameters can be found in chapter “Parameterizing and configuring”

[ 170]
Word no. |Bitno.
15 14 13 12 |11 10 9 8 |7 |6 |5 Ja 3 2 | 0
Status word
0x00 A - - - |ARGEE|DIAG
Inputs
0x01 - - - - - - - - DXP7 |DI6 |DXP5 |DI4 |DXP3 |DI2 |DXP1 |DIO
(SI0) (SI0) (SIO) (SI0)
Process input data valid
2 |- | |- | - |- | | |- |pvss|- |pvsa- |pvs2]-  |pvso
10-Link - process input data
0x03... 2 words per port
0x04
0x05...
0x06
0x07...
0x08
0x009...
O0x0A
Diagnostics
DXP channels
0x0B - - - - - - - - ERR |- ERR |- ERR |- ERR |-
DXP 7 DXP 5 DXP 3 DXP 1
|O-Link port diagnostics
Port 1
0x0C GEN |OVL |V \" ULVE|LLVU |O PRM |EVT1 |EVT2 |PD HW DS CFG |PPR |-
ERR HIGH |[LOW TMP |ERR INV  |ERR |ERR |ERR
Port 4
OxOF GEN |OVL |V \ ULVE|LLVU |O PRM |EVT1 |EVT2 |PD HW DS CFG |PPR |-
ERR HIGH |[LOW TMP |ERR INV |ERR |ERR |ERR
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Instance 121 - 4 bytes IN/4 bytes OUT

Please find the meaning of the input data in chapter “Parameterizing and Configuring” [ 170]

Word no. |Bit no.

15 14 13 12 |11 10 9 8 |7 |6 |5 Ja 3 2 | 0

Status word

ox0 JFcE - |- [ | |- m | v | |- | |- |- |ArcGEE|piAG

Inputs

0x01 - [ [ - | |oxr7 |6 |pxps|pi4 |DxP3 [DI2 [DXP1 |DIO
(SI0) (SI0) (SI0) (SI0)

Process data valid

0x02 - - - F F |- F | |- |pvss]- |pvsa]- |povs2|-  |pvso

I0-Link process input data

0x03... 2 words per port
0x04

0x05...
0x06

0x07...
0x08

0x009...
0x0A
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The description of the parameters can be found in chapter “Parameterizing and configuring”

[ 170]
Word no. |Bitno.
15 14 13 12 |11 10 9 8 |7 |6 |5 Ja 3 2 | 0
Status word
0x00 A - - - |ARGEE|DIAG
Inputs
0x01 - - - - - - - - DXP7 |DI6 |DXP5 |DI4 |DXP3 |DI2 |DXP1 |DIO
(SI0) (SI0) (SIO) (SI0)
Process input data valid
2 |- | |- | - |- | | |- |pvss|- |pvsa- |pvs2]-  |pvso
I0-Link process input data
0x03... 3 words per port
0x05
0x06...
0x08
0x009...
0x0B
0x0C...
O0xOE
Diagnostics
DXP channels
OxOF - - - - - - - - ERR |- ERR |- ERR |- ERR |-
DXP 7 DXP 5 DXP 3 DXP 1
|O-Link port diagnostics
Port 1
0x10 GEN |OVL |V \" ULVE|LLVU |O PRM |EVT1 |EVT2 |PD HW DS CFG |PPR |-
ERR HIGH |[LOW TMP |ERR INV  |ERR |ERR |ERR
Port 8
0x13 GEN |OVL |V \ ULVE|LLVU |O PRM |EVT1 |EVT2 |PD HW DS CFG |PPR |-
ERR HIGH |[LOW TMP |ERR INV |ERR |ERR |ERR
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The description of the parameters can be found in chapter “Parameterizing and configuring”

[ 170]

Word no. |Bitno.

15 [14 13 |12 |n

Status word

0x00  |FCE

- |ARGEE|DIAG

Inputs

oxo1 |- | - - - |-

Dl6
(SI10)

DXP5

DI4
(S10)

DXP3

DI2
(SI0)

DXP1 |DIO

(SI10)

Process input data valid

0x02

IDVs6

DVs4

Dvs2

- |pvso

10-Link - process input data

0x03...
0x05

0x06...
0x08

0x09...
0x0B

0xo0C...
OxOE

3 words per port
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Instance 124 - 8 bytes IN/8 bytes OUT, diagnostics

The description of the parameters can be found in chapter “Parameterizing and configuring”

[* 170]
Word no. |Bitno.
15 [14 13 12 |11 [10 9 8 |7 6 5 Ja 3 2 | 0

Status word

0%00 A - -] - |ARGEE|DIAG

Inputs

0x01 - - - - - DXP7 |DI6 |DXP5 |DI4 |DXP3 |DI2 |DXP1 [DIO
(SIO) (SIO) (S10) (SIO)

Process input data valid
o2 |- | |- | |- | | | |- |pvse|- |pvsa]- |pbvs2|-  |pvso
10-Link - process input data

0x03... 4 words per port

0x06

0x07...

0x0A

0xO0B...

0x0C

OxOF...

0x12

Diagnostics
DXP channels

0x123 - - - - - - - - ERR |- ERR |- ERR |- ERR |-

DXP7 DXP 5 DXP 3 DXP 1

|O-Link port diagnostics
Port 1

0x14 GEN |OVL |V V  |ULVE|LLVU|O PRM |EVT1 |EVT2 |PD |HW |DS |CFG |PPR |-
ERR HIGH |LOW TMP |ERR INV  |ERR |ERR |[ERR
Port 8

0x17 GEN |OVL |V V  |ULVE|LLVU|O PRM |EVT1 |EVT2 |PD |HW |DS |CFG |PPR |-
ERR HIGH |LOW TMP |ERR INV  |[ERR |ERR |[ERR
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The description of the parameters can be found in chapter “Parameterizing and configuring”

[ 170]

Word no. |Bitno.

15 [14 13 |12 |n

Status word

0x00  |FCE

- |ARGEE|DIAG

Inputs

oxo1 |- | - - - |-

Dl6
(SI10)

DXP5

DI4
(S10)

DXP3

DI2
(SI0)

DXP1 |DIO

(SI10)

Process input data valid

0x02

IDVs6

DVs4

Dvs2

- |pvso

10-Link - process input data

0x03...
0x06

0x07...
0x0A

0x0B...
OxOE

OxOF...
0x12

4 words per port

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com

V03.00 | 2025/04 | 91



Commis

sioning

Commissioning the Device in EtherNet/IP

Output assembly instances

Your Global Automation Partner

EtherNet/IP Output assembly Control DXP 10-Link VAUX
Connection word outputs outputs (in byte)
Instance Size (in byte) (in byte) (in byte)
(in 8 bit)

Exclusive Owner 104 132 2 2 64 0
IOL4IN/4OUT 150 20 2 2 16 0
IOL6IN/6 OUT 151 28 2 2 24 0
IOL8IN/8OUT 152 36 2 2 32 0

Instance 104 - Exclusive Owner

The description of the parameters can be found in chapter “Parameterizing and configuring’

4

["172]

Word no. |Bitno.

15 14 13 12 11 109 [8 |7 6 5 E 2 | 0
Control word
0x00 ‘ reserved
DXP outputs
0x01 - O oxer | oxps |- |pxp3 |- |oxe1 |-
I0-Link - process output data
0x02... 16 words per port
0x11
0x12...
0x21
0x22...
0x31
0x32...
0x41
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Instance 150 - 4 bytes IN/4 bytes OUT

The description of the parameters can be found in chapter “Parameterizing and configuring”
[ 172]

Word no. |Bitno.
15 14 13 12 11 109 [8 |7 6 5 E 2 | 0
Control word

0x00 ‘ reserved

DXP outputs

oo [ [ [T
I0-Link - process output data

IDXP7

oxps |- pxp3 |- |oxp1 |-

0x02... 2 words per port
0x03

0x04...
0x05

0x06...
0x07

0x08...
0x09

Instance 151 - 6 bytes IN/6 bytes OUT

The description of the parameters can be found in chapter “Parameterizing and configuring”
[ 172]

Word no. |(Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Control word

0x00 ‘ reserved

DXP outputs

0x01 - - FF F F [ [oxer | pxps |- |oxp3 |- |pxp1 |-
I0-Link — process output data

0x02... 3 words per port
0x04

0x05...
0x07

0x08...
0x0A

0xO0B...
0x0D
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Instance 152 - 8 bytes IN/8 bytes OUT

The description of the parameters can be found in chapter “Parameterizing and configuring”
[ 172]

Word no. |Bitno.
15 14 13 12 11 109 [8 |7 6 5 E 2 | 0
Control word

0x00 ‘ reserved
DXP outputs

0x01
I0-Link - process output data

IDXP7

- DXP5

- |oxe3 |- |pxp

0x02... 4 words per port
0x05

0x06...
0x09

OxO0A...
0x0D

OxOE...
0x11
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Connection Manager Object (0x06)

This object is used for connection and connectionless communications, including establishing
connections across multiple subnets.

The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2,
Rev. 2.1 by ODVA & ControlNet International Ltd. and adapted to the Turck products.

Common services

Service code Class Instance Meaning
Dec. Hex.
84 0x54 No Yes FWD_OPEN_CMD
(opens a connection)
78 0x4E No Yes FWD_CLOSE_CMD
(closes a connection)
82 0x52 No Yes UNCONNECTED_SEND_CMD

TCP/IP Interface Object (0xF5)

The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2,
Rev. 1.1 by ODVA & ControlNet International Ltd. and adapted to the Turck products.

Class attributes

Attr. no. Designation Get/Set Type Value
Dec. Hex.
1 0x01 Revision G UINT 1
2 0x02 Max. object instance G UINT 1
3 0x03 Number of instances G UINT 1
6 0x06 Max. class identifier G UINT 7
7 0x07 Max. instance attribute G UINT 6
Instance Attributes
Attr. no. Designation Get/Set Type Value
Dec. Hex.
1 0x01 Status G DWORD Interface status
2 0x02 Configuration G DWORD Interface capability flag
capability
3 0x03 Configuration  G/S DWORD Interface control flag
control
4 0x04 Physical G STRUCT
link object
Path size UINT Number of 16 bit words: 0x02
Path Padded 0x20, 0xF6, 0x24, 0x01
EPATH
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Attr. no. Designation Get/Set Type Value
Dec. Hex.
5 0x05 Interface G Structure of: TCP/IP network interface config-
configuration uration
IP address G UDINT Actual IP address
Network mask G UDINT Actual network mask
Gateway addr. G UDINT Actual default gateway
Name server G UDINT 0 = no server address configured
Nameserver2 G UDINT 0 = no secondary server address
configured
Domainname G UDINT 0 = no Domain Name configured
6 0x06 Host name G STRING 0 = no host name configured
12 0x0C QuickConnect  G/S BOOL 0 = deactivate
1 = activate
Common services
Service code Class Instance Meaning
Dec. Hex.
1 0x01 Yes Yes Get_Attribute_All
2 0x02 No No Set_Attribute_All
14 OxOE Yes Yes Get_Attribute_Single
16 0x10 No Yes Set_Attribute_Single

Interface Status

The Status attribute indicates the status of the TCP/IP network interface.

Bit Designation

0...3 Interface
configuration status

Meaning

Indicates the status of the Interface Configuration
attribute:

0 = The Interface Configuration attribute has not been
configured
1 =The Interface Configuration attribute contains valid
configuration.

2...15 =reserved

4...31 Rese

rved

Configuration Capability

The Configuration Capability indicates the device’s support for optional network configuration

capability.
Bit Designation Meaning Value
0 BOOTP client The device is capable of obtaining its network 1
configuration via BOOTP.
1 DNS client The device is capable of resolving host names 0
by querying a DNS server.
2 DHCP client The device is capable of obtaining its network 1

configuration via DHCP.
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Configuration control
The Configuration Control attribute is used to control network configuration options.

Bit Designation Meaning

0...3 Startup configuration Determines how the device shall obtain its initial
configuration.
0 =The device shall use the interface configuration
values previously stored (for example, in non-volatile
memory or via hardware switches, etc).
1...3 =reserved

4 DNS Enable Always 0
5...31 Reserved Setto 0

Interface Configuration
This attribute contains the configuration parameters required to operate a TCP/IP device.
To change this attribute, proceed as follows:

» Read out the attribute.

» Change the parameters.
»  Set the attribute.
e

The TCP/IP Interface Object applies the new configuration upon completion of the Set
service. If the value of the Startup Configuration bits (Configuration Control attribute) is
0, the new configuration is stored in non-volatile memory.

The device does not reply to the set service until the values are safely stored to non-volatile
memory.

An attempt to set any of the components of the Interface Configuration attribute to invalid
values results in an error (status code 0x09) returned from the Set service. If initial configuration
is obtained via BOOTP or DHCP, the Interface Configuration attribute components are all 0 until
the BOOTP or DHCP reply is received. Upon receipt of the BOOTP or DHCP reply, the Interface
Configuration attribute shows the configuration obtained via BOOTP/DHCP.

Host name

This attribute contains the device’s host name. The host name attribute is used when the
device supports the DHCP-DNS Update capability and has been configured to use DHCP upon
start up. The mechanism allows the DHCP client to transmit its host name to the DHCP server.
The DHCP server then updates the DNS records on behalf of the client.
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Ethernet Link Object (0xF6)

The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2,
Rev. 1.1 by ODVA & ControlNet International Ltd. and adapted to the Turck products.

Class attributes

Attr.-no. Designation Get/Set Type Value
Dec. Hex.
1 0x01 Revision G UINT 1
2 0x02 Max. object instance G UINT 1
3 0x03 Number of instances G UINT 1
6 0x06 Max. class identifier G UINT 7
7 0x07 Max. instance attribute G UINT 6
Instance attributes
Attr.-no. Designation Get/Set Type Value
Dec. Hex.
1 0x01 Interface speed G UDINT Speed in megabit per
second
(e.g. 10, 100, 1000 etc.)
0x02 Interface flags G DWORD Interface capability flag
3 0x03 Physical address G ARRAY OF  Contains the interface’s
USINT MAC address (Turck:
00:07:46:XX:XX:XX)
6 0x06 Interface control G 2 WORD Allows port-wise changes
of the Ethernet-settings
7 0x07 Interface type G
10 0x0A Interface label G

Interface flags

Bit Designation Meaning Default value

0 Link status Indicates whether or not the Ethernet communica- Depends on
tions interface is connected to an active network.  application
0 =inactive link
1 =active link

1 Half/full duplex 0= Half duplex Depends on
1 =Full duplex application
If the Link Status flag is 0, the value of the Half/Full
Duplex flag is indeterminate.

2...4 Negotiation Indicates the status of the automatic autonegoti-  Depends on
status ation application
0 = autonegotiation in progress
1 = autonegotiation and speed detection failed,
using default values for speed and duplex
(10 Mbps/half duplex).
2 = auto-negotiation failed but detected speed
(default: half duplex).
3 = successfully negotiated speed and duplex
4 = autonegotiation not started, yet. Forced speed
and duplex.
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Bit Designation Meaning Default value
5 Manual setting 0 = interface can activate changes to link paramet- 0
requires reset ers (auto-negotiate, duplex mode, interface speed)

automatically

1 =device requires a Reset service to be issued to
its Identity Object in order to adapt the changes.

6 Local Hardware 0 = interface detects no local hardware fault

Fault 1 =local hardware error detected

0

Common services

Service code Class Instance Meaning

Dec. Hex.

1 0x01 Yes Yes Get_Attribute_All

14 0xOE Yes Yes Get_Attribute_Single

76 0x4C No Yes Enetlink_Get_and_Clear
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76.7  VSC-Vendor Specific Classes

In addition to supporting the above named CIP Standard Classes, the device support the
vendor specific classes (VSCs) described in the following.

Class Code Name Description
Dec. Hex.
100 0x64 Gateway Class [ 100] Data and parameters for the

fieldbus specific part of the device.

103 0x67 |O-Link Parameter Object [ 102]  ISDU object for acyclic transmission of
parameter data between |O-Link mas-
ter and 10-Link device

135 0x87 Basic Class [ 107] Parameters and diagnostics of the
digital channels channels

137 0x89 IO-Link Port Class [ 108] Parameters and diagnostics of the
|O-Link-channels

138 0x8A IO-Link Events Class [ 110] IO-Link Events

Gateway Class (VSC 100)

Object instance

Attr. no. Designation Get/Set Type Meaning

Dec. Hex.

100 0x64 Max. object attribute G USINT  Number of the last object attribute
to be implemented

101  0x65 Hardware revision G STRUCT Hardware revision number of of
the device (USINT Maj./USINT
Min.)

102 0x66 Firmware revision G STRUCT Firmware revision of the boot
firmware (maj./min.).

103  0x67 Service tool ident G UDINT BOOT-ID (identification number)

number

104 0x68 Hardware Info G STRUCT Module hardware information

(UINT)

Object instance 2, gateway instance

Attr. no. Designation Get/Set Type Meaning

Dec. Hex.

109 0x6D Device status G STRUCT Contains the device status.

115 0x73 On 10 connection G/S ENUM  Reaction when the time limit for
timeout USINT  an /O connection is exceeded:

0: SWITCH IO FAULTED (0): The
channels are switched to substi-
tute value.

1: SWITCH IO OFF (1): The out-
puts are switched to 0.

2: SWITCH IO HOLD (2): No fur-
ther changes to I/0O data. The
outputs are held.
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Attr. no. Designation Get/Set Type Meaning
Dec. Hex.

138 0x8A GW status register G/S DWORD Activates or deactivates the
mapping of the status word into
the device's input data. Activat-
ing or deactivating of the status
word is only possible in As-
sembly Instance 103.

139 0x8B GW control register G/S DWORD Activates or deactivates the
mapping of the control word
into the device's output data.
Activating or deactivating of the
control word is only possible in
Assembly Instance 104.

140 0x8C Disable protocols G/S UINT Deactivation of the used Ether-
net protocol.

Bit 0: Deactivates EtherNet/IP
(cannot be deactivated via the
EtherNet/IP interface).

Bit 1: Deactivates Modbus TCP
Bit 2: Deactivates PROFINET

Bit 15: Deactivates the web
server
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|O-Link Parameter Object (VSC 103)

The 10-Link Parameter Object enables the acyclic transfer of parameter data between the
|O-Link master and the |O-Link device.

Instance 1 of the object addresses the I0-Link master

The instance attribute numbers address the 10-Link port at the IO-Link master or the port 0
functions of the IO-Link master.

1...n:10-Link port at IO0-Link master, n = number of IO-Link ports at IO-Link master
128: Port-0 functions of the IO-Link master

Instance attributes

Common services

Service code Class Instance Service name

Dec. Hex.

14 OxOE Yes No Get_Attribute_Single
Returns the content of a specified attribute.

75 0x4B No Yes Read_ISDU
The service reads parameters from the connected
|O-Link device.

76 0x4C No Yes Write_ISDU
The service writes parameters from the connected
[O-Link device.

Read_ISDU - Request

Data Value/content Description

Class 0x67 IO-Link Parameter Object

Instance 0x01 Addressing the 10-Link master

Instance attribute 0x01...n, 128 IO-Link port number, or 128 for Port-0 functions

Service code 0x4B Read_ISDU

Data Request parameters for the ISDU Read Service

Name Data type Description

Data byte 0 Index (LSB) UINT LSB from index of the IO-Link ISDU object
acc.to IODD

Data byte 1 Index (MSB) UINT MSB from index of the |O-Link ISDU object
acc.to IODD

Data byte 2 Sub index USINT Sub index from the I0-Link ISDU object
acc.to IODD
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CIP Service Response, General-Status = 0 - error-free access
structure of the response:

Name Data type Description
ISDU data Array of Byte Read data, max. 232 byte

Your Global Automation Partner

CIP Service Response, General-Status = 0 - access error
structure of the response:

Name Data type Description
IOL_Master Error  UINT I0-Link master specific, see 10-Link master Error Codes
IOL_Device Error  UINT I0-Link device specific, see IO-Link device Error Codes and

device documentation

Example:
Read access — name of device at port 4 is read out

Data Value/content Description

Class 0x67 |O-Link Parameter Object

Instance 0x01 Addressing the I0-Link master

Instance attribute 0x04 |O-Link port number

Service code 0x4B Read_ISDU: read access

Data Request parameters for the ISDU Read Service

Name Data type Description

Data byte 0 0x12 UINT Index for the product name in the device
(e.g. Turck I/0 hub TBIL-M1-16DXP)
according to IODD

Data byte 1 0x00 UINT -

Data byte 2 0x00 USINT The index has no sub index.

CIP Service Response:

Name Data type Description

ISDU data Array of Byte Error-free access:
Content:

5442 494C2D 4D 31 2D 31 36 44 58 50 (TBIL-

M1-16DXP)
Access error:
Content:
Error code
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Write_ISDU - Request

Data Value/content Description

Class 0x67 IO-Link Parameter Object

Instance 0x01 Addressing the I0-Link master

Instance attribute 0x01...n, 128 [O-Link port number, or 128 for Port-0 functions

Service code 0x4C Write_ISDU

Data Request parameters for the ISDU write service

Name Data type Description

Data byte 0 Index (LSB) UINT LSB from index of the I0-Link ISDU object
acc.to IODD

Data byte 1 Index (MSB) UINT MSB from index of the IO-Link ISDU object
acc.to IODD

Data byte 2 Sub index USINT Sub index from the I0-Link ISDU object
acc.to IODD

Data byte 3... Data Array of Byte Parameter data

data byte n (n=length of ISDU object + 3)

Write_ISDU - Response

CIP Service Response, general status = 0 - error-free access
Service response without further data

CIP Service Response, general status = 0 - access error
structure of the response:

Name Data type Description
IOL_Master Error  UINT IO-Link master specific, see 10-Link master Error Codes
IOL_Device Error  UINT IO-Link device specific, see IO-Link device Error Codes

and device documentation

Example:
Write access — Application Specific Tag is written into the device at port 4

Data Value/content Description

Class 0x67 |O-Link Parameter Object
Instance 0x01 Addressing the |O-Link master
Instance attribute 0x04 |O-Link port number

Service code 0x4C Write_ISDU: Write access
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Data Value/content Description
Data Request parameters for the ISDU write service
Name Data type Description
0x18 UINT Index for the application specific tag in

the device (e.g. In Turck I/0-Hub
TBIL-M1- 16DXP)

0x00 USINT The index has no sub index.

Byte 0: 0x54 The Application Specific Tag of the device
Byte 1: 0x65 can consist of 32 byte,

Byte 2: 0x6D example:

Byte 3: 0x70 ASCII: Temperature_sensor1

Byte 4: 0x65 Hex: 54 65 6d 70 65 72 61 74 75 72 65 5f
7365 6e 73 6f72310000...

Byte 17: 0x31 The remainder of the 32 bytes not

Byte 18...31: 00 required is filled with 00.

|O-Link master error codes

Error code Designation acc. to spe- Meaning

cification
0x0000 No error No error
0x7000 IOL_CALL Conflict Unexpected write-request, read request expected
0x7001 Wrong IOL_CALL Decoding error
0x7002 Port blocked The accessed port is occupied by another task
. reserved
0x8000 Timeout Timeout, IOL master or IOL device port busy
0x8001 Wrong index Error: IOL index < 32767 or > 65535 selected
0x8002 Wrong port address  Port address not available
0x8002 Wrong port function  Port function not available

reserved

|O-Link device error codes

Error code Designation acc. to Meaning
specification
0x1000 COM_ERR Communication error

Possible source: the addressed port is parameterized as
digital input DIl and is not in 10-Link mode

0x1100 I_SERVICE_TIMEOUT  Timeout in communication, device does not respond in
time

0x5600 M_ISDU_CHECKSUM  Master reports checksum error, access to device not
possible

0x5700 M_ISDU_ILLEGAL Device can not respond to master request

0x8000 APP_DEV Application error in the device

0x8011 IDX_NOTAVAIL Index not available

0x8012 SUBIDX_NOTAVAIL Sub-Index not available

0x8020 SERV_NOTAVAIL The service is temporarily not available.
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Error code Designation acc. to Meaning
specification
0x8021 SERV_NOTAVAIL_ Service temporarily not available, device is busy (e. g.
LOCCTRL teaching or parameterization of the device at the device
active)
0x8022 SERV_NOTA- Service temporarily not available, device is busy (e. g.
VAIL_DEVCTRL teaching or parameterization of the device via DTM/PLC
etc. active)
0x8023 IDX_NOT_WRITEABLE Access denied, Index cannot be written
0x8030 PAR_VALOUTOFRNG  Parameter value out of the valid range
0x8031 PAR_VALGTLIM Parameter value value above the upper limit
0x8032 PAR_VALLTLIM Parameter value value below the lower limit
0x8033 VAL_LENOVRRUN Length of data to be written does not match the length
0x8034 VAL _LENUNDRUN defined for this parameter
0x8035 FUNC_NOTAVAIL Function not available in the device
0x8036 FUNC_UNAVAILTEMP  Function temporarily not available in the device
0x8040 PARA_SETINVALID Invalid parameter: Parameters not consistent with other
parameters in the device.
0x8041 PARA_SETINCONSIST  Inconsistent parameters
0x8082 APP_DEVNOTRDY Application not ready, device busy
0x8100 UNSPECIFIC Vendor specific, according to device documentation
0x8101... VENDOR_SPECIFIC
Ox8FF
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Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
1 0x01 DXP 1 - Manual output reset G/S USINT 0O0=no
after overcurrent 1=yes
2 0x02 DXP 3 - Manual output reset G/S USINT O=no
after overcurrent 1=yes
3 0x03 DXP 5 - Manual output reset G/S USINT O=no
after overcurrent 1=yes
4 0x04 DXP 7 - Manual output reset G/S USINT O=no
after overcurrent 1=yes
5 0x05 DXP 1 - Activate output G/S USINT  0=no
1 =yes
6 0x06 DXP 3 - Activate output G/S USINT O0=no
1=yes
7 0x07 DXP 5 - Activate output G/S USINT O0=no
1=yes
8 0x08 DXP 7 - Activate output G/S USINT O0=no
1=yes
9 0x09 DXP 1 - Overcurrent output G USINT  O0=inactive
1 =active
10 0x0A DXP 3 - Overcurrent output G USINT  O0=inactive
1 =active
11 0x0B DXP 5 - Overcurrent output G USINT O =inactive
1 =active
12 0x0C DXP 7 - Overcurrent output G USINT 0 =inactive
1 =active
13 0x0D IOL 0 - Dl input G USINT
14 0xOE IOL 2 -Dl input G USINT
15 O0xOF IOL 4 -Dl input G USINT
16 0x10 IOL 6 -Dl input G USINT
17 0x11 IOLO - Input value valid G USINT O=no
(Data Valid Signal) 1=yes
18 0x12 IOLO - Input value valid G USINT O=no
(Data Valid Signal) 1=yes
19 0x13 IOL4 - Input value valid G USINT O0=no
(Data Valid Signal) 1=yes
20 0x14 IOL6 - Input value valid G USINT O0=no
(Data Valid Signal) 1=yes
21 0x15 DXP 1 - Input value G
22 0x16 DXP 3 - Input value G
23 0x17 DXP 5 - Input value G
24 0x18 DXP 7 - Input value G
25 0x19 DXP 1 - Output value G USINT
26 OxTA DXP 3 - Output value G USINT
27 0x1B DXP 5 - Output value G USINT
28 0x1C DXP 7 - Output value G USINT
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|O-Link Port Class (VSC 137)

This class provides one instance per I0-Link port at the 10-Link master module.

Attr. no. Designation Get/set Type Meaning

Dec. Hex.

Parameters

1 0x01 Operation mode G/S USINT  0=I10-Link without validation

1 = 10-Link with family compatible device
2 =10-Link with compatible device

3 =10-Link with identical device

4 = DI (with parameter access)

5...7 =reserved

8=DI
2 0x02 Data Storage Mode G/S USINT 0= activated
1 = overwrite
2=readin
3 = deactivated, clear
3 0x03  Cycle time G/S USINT  See[" 161]
0x04  Revision G/S USINT 0= automatic
1=V1.0
5 0x05  Activate Quick Start-Up G/S USINT  0=no
1=yes
6 0x06 Device parameterization viaGSD  G/S USINT  O0=no
1=yes
7 0x07  Process input data invalid G/S USINT 0 =diagnostics generated
1 =no diagnostic generated
8 0x08 Deactivate diagnostics G/S USINT  O0=no

1 = notifications
2 = notifications and warnings

3 =yes

9 0x09  Process input data mapping G/S USINT  O=direct
1 =swap16 bit
2 = swap 32 bit
3 =swap all

10 Ox0A  Process output data mapping G/S USINT  O=direct
1 =swap16 bit
2 = swap 32 bit
3 =swap all

11 0x0B  Vendor ID G/S INT

12 0x0C Device ID G/S DINT

Diagnostics

13 0xOD  Wrong or missing device G USINT O =inactive
1 =active

14 OxOE Data storage error G USINT O =inactive
1 =active

15 OxOF  Process input data invalid G USINT  O0=inactive
1 =active

16 0x10  Hardware error G USINT  O=inactive
1 =active
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Attr. no. Designation Get/set Type Meaning

Dec. Hex.

17 0x11  Maintenance events G USINT O =inactive
1 =active

18 0x12  Out-of-specification events G USINT O =inactive
1 =active

19 0x13  Parameterization error G USINT O =inactive
1 =active

20 0x14  Over temperature G USINT O =inactive
1 =active

21 0x15  Lower limit value underrun G USINT  O0=inactive
1 =active

22 0x16  Upper limit value exceeded G USINT  O0=inactive
1 =active

23 0x17  Undervoltage G USINT 0 =inactive
1 =active

24 0x18 Overvoltage G USINT 0 =inactive
1 =active

25 0x19 Overload G USINT  O0=inactive
1 =active

26 0x1TA  Common error G USINT O =inactive
1 =active

27 0x1B  Port parameterization error G USINT 0 =inactive
1 =active

Process data

28 0x1C  Input data word 0 G USINT

. G USINT

43 0x2B  Input data word 15 G USINT

44 0x2C  Output data word 0 G USINT

G USINT

59 0x3B  Output data word 15 G USINT
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|O-Link Event Class (VSC 138)

Attr. no. Designation Get/ Type Meaning
Set
Dec. Hex.
1 0x01 10-Link Events — port 1 G USINT Port number of the port which

sends the 1st I0-Link Event.

16 0x10 10-Link Events - port 16 G USINT Port number of the port which

sends the 16th I0-Link Event.

17 0x11 10-Link Events — Qualifier 1 G USINT Qualifier of the 1st |O-Link Event

32 0x20 10-Link Events — Qualifier 16 G USINT Qualifier of the 16th 10-Link
Event

33 0x21 10-Link Events — Event Code 1 G USINT Event Code of the 1st [O-Link
Event

48 0x30 |0O-Link Events — Event Code 16 G USINT Event Code of the 16th |O-Link
Event
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7.7 Connecting the devices to an EtherNet/IP scanner with Studio 5000

Used hardware

The following hardware components are used in this example:

Rockwell Contoller ControlLogix 1756-L72, Logix 5572
Rockwell Scanner 1756-EN2TR
Block module TBEN-S2-410L

Used software

The following software tools are used in this example:

Studio 5000

Catalog file for Turck compact stations “IOLINK_V..._....L5K" as part of the file
"TBEN-S_ETHERNETIP.zip” (downloadable free of charge under www.turck.com)

Catalog files

Turck provides catalog files (L5K files) for use in Studio5000 from Rockwell Automation. The
catalog files contain predefined, application-dependent device configurations with different in-
put and output data widths and descriptions of the configuration, input and output tag data.
The predefined device configurations correspond to the input and output assembly instances

described in the section "Assembly Object" in the chapter "Commissioning Devices with Ether-
Net/IP” = under "EtherNet/IP Standard Classes".

NOTE

The catalog file is available in the L5K file format and must be converted to the

"ACD" file format before it can be used. The file is opened in Studio5000 and saved
as a project (*.ACD).

Prerequisites

Instance of the programming software Studio5000 with the Catalog files is opened.
A new project has been created in a second instance of Studio5000.

The PLC and the Scanner mentioned above have been added to the project in the second
instance of Studio5000.
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7.7.1  Adding the devices from the catalog files to the new project
» Right-click the device entry and use Copy.

@ Logix Designer - CLX72_v24 in TURCK_BLOCK_STATIOMS_V24_FULLACD [1756-172 32.11] ﬁ = m| x
i FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW  HELP

e W | v|".0 5 B e i

= RUN e )

= 0K I Path: <none= *® = A

I Energy Storage

m 1o Offline fl. Mo Forces k. Mo Edits i | Redundancy

4 R T R O (1) (W

'Favorites  Add-On Safety Alarms Bt Timer/Counter Input/Output Compare Compute/Math  Movel/Logic

i Path: <none> k==

Controller Organizer » 0 ¥

a °F

Power-Up Handler ~
4 Tasks
4 % MainTask

P L MainProgram
Unscheduled
4 Motion Groups

Ungrouped Axes
B Assets
e Logical Model
Fl 10 Configuration

4 B3 1736 Backplane, 1756-A10
[ [0] 1756-L72 CLXT2_ w24

b f [1]1756-EN2ZT FENZO

b f [211756-EMZT TBEN_L

4 fJ [311756-EM2ZT TBEN_S

4 3% Ethernet

Bl 1756-EM2T TBEN_S

f] ETHERNET-MODULE TBEN_S1_4DIP_4DOP

f]l ETHERNET-MODULE TBEN_S1_8DIP

ﬂ ETH Host Name:ains SEMN_51_8DOP

f] ETHERNET-MODULE TBEN_S1_8DXP

8 ETHERNET-MODULE TBEN_S1_8DIP_D

B ETHERNET-MODULE TBEN_S1_4DXP

8 ETHERNET-MODULE TBEM_52_8DIP

f] ETHERNET-MODULE TBEN_S52_8DXP

f] ETHERNET-MODULE TBEN_S2_4Al
—fL_ETHERNET-MODULE TEEN 52 440

f] ETHERNET-MODULE TBEN_S2_4I0L

f] ETHERNET-MODULE TBEN_S2_4I0L _dindout

8 ETHERNET-MODULE TBEN_S2 4I0L _GinGout

B ETHERNET-MODULE TBEN_S2_4I0L _SinSout

8 ETHERNET-MODULE TBEM_52_4I0L_dindout_Diag

Bl ETHERNET-MODULE TBEN_S2_410L_inSout_Diag v X
8l ETHERNET-MODULE TBEN_S2_4I0L_8inSout_Diag E
W ETAERNET-WULULE TBEN_>2_JUUN_SUAF

Bl ETHERNET-MODULE TBEN_S2_2RFID_4DXP_Extended -
fl ETHERNET-MODULE TBEN_52_2RFID_4DXP_Mid_Size

fl ETHERNET-MODULE TBEN_S2_2RFID_4DXP_Compact v

Communication Software: R5Linx Classic

Fig. 69: Logix Designer: copying the device entry from catalog file
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»  Right-click the EtherNet/IP Scanner in the 2nd instance of Logix Desdigner and add the
device to the project via Paste. In this example, the configuration with 4 byte in- and
4 byte output data plus diagnostics TBEN_S2_4I0L_6in6out_diag is used.

@ Logix Designer - TBEN_S2_4I0L [1756-L72 32.11] @ - o x
© FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP

| v|"P b pl R i
; I “ Path: <none> R = O
Offline fl. Mo Forces ¥ NoEdits - | Redundancy
AF 4+ A4 AuF AL
‘Favorites | Add-On Safety Alarms Bt Timer/Counter Input/Cutput Compare Compute/Math  Mowveilogic

Path: |<none> k==
Controller Organizer + 0 X
(=

4 Cantroller TBEN_52_410L
<7 Controller Tags
Contreller Fault Handler
Power-Up Handler
4 Tazks
4 £% MainTask
B L MainProgram
Unscheduled

4 Meotion Groups
Ungrouped Axes
B Assets

" Logical Model
4 1/0 Configuration
4 B3 1756 Backplane, 1736-A10

[ [0] 1736-L72 TBEN_S2_4I0L
4 f] [1]1736-EN2TR Scanner

4 Z Fibemet

fl ETHERMET-MODULE TBEN_S2_4I0L_6inGout_Diag ]

1/56-ENZTR Scanner

Communication Software: RSLin:

Fig. 70: Logix Designer: predefined configuration of TBEN-S2-4I0L in the new project
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7.7.2  Configuring Device in Logix Designer

»  Open the device entry by double-clicking.

»  Assign a module name.
»  Setthe IP address of the device.

ﬁ Logix Designer - TBEM_52_410L [1756-L72 32.11]

Your Global Automation Partner

- O x

e e

Fig. 71: Logix Designer: Setting module name and IP address
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General Connection  Module Info
Type: ETHERMET-MODULE Generic Ethemet Module
Vendar: Rockwell Automation/Allen-Bradley
Parent: Scanner
= ction P et
Name: [TBEN_S2_4I0L_8in6owt_Diag STNECHEn Tarameters
Assembly ]
Description: Instance: Size:
ot 12 | (20 (3 ebr
Ouput: (151 | |14 % qebiy)
& Format: | Data - INT =
emm Fem . Configuration: ‘1[:'5 | |54 < (8-bit)
Address / Host Name
®IP Address: | 192 . 168 . 1 . 100 |
() Host Name:
Status: Offline Cancel Apply Help
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»  Optional: Set the connection parameters.
@ Logix Designer - TBEN_S2_4I0L [1756-L72 32.11] - | *

e o s

General Connection  Maodule Info

Requested Packet Interval (RPI): MR -5 {ms  (1.0-3200.0 ms)
[ Inhibit Module
[] Maijor Fault On Controller  Connection Fails While in Fun Mode

lUse Unicast Connection over EtherMet/IP

Madule Fault

Status: Offline Cancel Apply Help

Fig. 72: Logix Designer: Setting the connection parameters
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7.7.3  Parameterizing the device
»  Open the Controller Tags of the device.
»  Parameterize the device via the Controller Tags TBEN_S2_4I0L_6in6out_diag:C.

@ Logix Designer - TBEN_S2_410L [1756-L72 32.11]* - o x
 FILE EDT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP

bW & ¥ la \ v % B (5B iR GG

N I © Path: <none> k& A
Offline f. MoForces ¥ No Edits 2 | Redundancy
Ak A {r W »

'Favorites ~ Add-On Safety Alarms Bit Timer/Counter Input/Output Compare Compute/Math  Movel/Logical File/Misc.  File/Shit  Sequ

ath: | <nonex k==

Scope: | ETSEN 52_410L ~ | Show: | Tags “[x »
4 Controller TBEN_52_410L -
@ il Bes Name =]~ Value + F& Siyle Data Type Description
Controller Fault Handler b TBEM_52_4IOL_GinGout_Diag:C.Data[1] 16200 Hex SINT Reserved
Power-Up Handler P TBEM 52 4I0L Ginfout Diag:C.Data[2] 16200 Hex SINT Reserved
i Tasks b TBEM_S2_4I0L_6inBout_Diag:C.Data[3] 16200 Hex SINT Reserved
4 £ MainTask . X .
b 1 MainProgram b TBEM_52_410L_6inGout_Diag:C.Data[4] 16200 Hex SINT Reserved
Unscheduled b TBEM_52_4I0L_GinGout_Diag:C.Data[5] 16200 Hex SINT Reserved
4 | Motion Groups b TBEN_S2_dIOL_6infout Diag:C.Data[6] 16500 Hex SINT Reserved
u d A
R Asset':w”pa = b TBEN_S2_410L_6in6out_Diag:C.Data[T] 16500 Hex SINT Reserved
T, Logical Model P TBEM_52_410L_finGout_Diag:C.Data[8] 16200 Hex SINT Reserved
4 110 Configuration b TBEM_52_4I0L_6inGout_Diag:C.Data[9] 16200 Hex SINT Quick Connect, Eth Custom Setup
4 B39 1756 Backplane, 1756-A10 4 TBEN_S2_410L_Gin6out_Diag:C.Data[10] 16800 Hex SINT DXP 1 - Manual reset after overcurr,

B9 [0] 1756-L72 TBEN_S2_410L

4 ﬂ [1] 1756-EN2TR Scanner TBEN_S2_4I0L_ginbout_Diag:C.Data[10].0 ] Decimal BOOL DXP 1 - Manual reset after overcurr, (ENU
4 Zx Ethernet TBEM_S2_4IOL_GinGout_Diag:C.Data[10].1 ] Decimal  BOOL Reserved DXP 1 - Manual reset
Bl ETHERNET-MODULE TBEN_S2_4C TBEN_52_4I0L_GinGout_Diag:C.Data[10].2 0 Decimal BOOL Reserved after overcurr,
B 1756-EN2TR Scanner TBEN_S2_4I0L_6inGout_Diag:C.Data[10].3 0  Decimal BOOL  Reserved 'E:'I:H i) b=ne,
TBEN_S2_4IOL_ginbout_Diag:C.Data[10].4 ] Decimal  BOOL Reserved
TBEN_S2_4I0L_GinGout_Diag:C.Data[10].5 ] Decimal BOOL Reserved
TBEN_S2_4I0L_ginbout_Diag:C.Data[10].6 ] Decimal BOOL Reserved
TBEN_S2_4I0L_ginbout_Diag:C.Data[10].7 ] Decimal  BOOL Reserved
P TBEM_52_4I0L_GinGout_Diag:C.Data[11] 16200 Hex SINT DXP 3 - Manual reset after overcurr,
= > 1<%\ Monitor Tags {EditTags / [ < >

Text to Filter Communication Software: R:

Fig. 73: Logix Designer: Parameterizing the device
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7.74  Going online with the PLC

4
>
>
=

Search the network via Who Active function.
Select the PLC.

Set the communication path via Set Project Path.
The communication path is set

ﬁ Logix Designer - TBEN_S2_410L [1756-L72 32,11]*

FILE EDIT VIEW SEARCH LOGIC COMMUMICATIONS TOOLS WINDOW  HELP

V“'D"DD fr=| T i} A RN

Offline M. Mo Forces ¥ NoEdits | Redundancy Favorites  Add-On  Safety  Alarms
3 Go Online
Download ﬁ Who Active (RSLinx Classic)
4 Controller TBEN_52_410L Program Mo ] Autab it ~
<7 Controller Tags Run Mode i Shest 1%
Controller Fault Handler e j 192.168.145.159, Unrecognized Device, EtherNet/IP Scanner Go Online

Power-Up Handler
Fl Tasks
4 2% MainTask
b1 MainPregram
Unscheduled

Pl Motien Groups
Ungrouped Axes
4 Assets
T, Logical Model
a 1/0 Configuration

4 B3 1736 Backplane, 1756-A10
[ [0] 1736-L72 TBEN_52_410L
4 ] [111756-EN2TR Scanner
4 Zx Ethemet

f] 1756-EN2TR Scanner

Go online using current communications path

" I © Path: <none>

f] ETHERNET-MODULE TBEN_S2_4IC

A&

ST A S 3

Your Global Automation Partner

Timer/Counter  Input'Output Compare C

- 192.168.145.18, Unrecognized Device, BL20-E-GW-EN
ar Faults 3) 192.168.145,180, Unrecognized Device, BL20-E-GW-EMN/ET
M7 192.168.145.181, BL20-E-GW-EN, BL20-E-GW-EN
192.168.145.182, Unrecognized Device, TBEN-52-410L
192.168.145.180, Unrecognized Device, BLET-GW-EN
192,168.145,202, Unrecognized Device
192.168.145.203, Unrecognized Device, TBEN-L5-810L
182.168.143.204, Unrecognized Device, FXEN-OM16-0001-IP/CS530007
[ 192.168.145.21 [192.168.145.22], FactoryTalk Linx - Desktop, DT-VW10GER
- 192.168.145.210 [192.168.145.35), FactoryTalk Linx - Desktop, DT-VW10GER
. EI 192.168.145.220, 1783-ETAP
182.168.145.24, Unrecognized Device, TBEM-52-2RFID-4DXP
- f] 192.168.145.241, 1736-ENZTR, 1756-EN2TR/A
=3 Backplane, 1736-A7/A or B
=M B o0, 1756-172 10GIX5572, Steuerung
fl 01, 1756-EN2TR, 1736-ENZTR/A
¢ PCviaUSB, Unknown Bus
7 192.168.145.246, Unrecognized Device, NJ501-1500
:? 182.168.145.25, Unrecognized Device, TBEN-51-8DXP
- 182.168.145.26, Unrecognized Device, BL20-E-GW-EN
3) 192.168.145.27, Unrecognized Device, BL20-E-GW-EN
‘s- 192,168.143.30, FactoryTalk Linx - Desktop
w182 1RR 145 21 Hnrecnnnized Nevice TREKI-1 T -RI0H

Cle

Go To Faults

Controller Prope|

?
z
:
?

Path: AB_ETHIP-21192. 168,145, 241\Backplane'd
Path in Project: <none>

Upload...
Download
Update Firmware. ..
Cloge

Help

Clear Project Path

Communication Software: RSLinx Classic

Fig. 74: Setting the communication path
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»  Selectthe PLC.
» Click Go online.

& Logix Designer - TBEM_S2_4I0L [1756-172 32.11]
© FILE EDT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW

N R | v]% %
I RUN e
B 0K I Path: <none:
I Energy Storage
m 1o Offline fl. MoForces . NoEdits
Gao Online
4 bl b= AE L
- Upload... —
Favorites Add-On Safety Al Output C
Download

Path: |<none>

Program Mode
Controller Organizer -
Run Mode

=l B=
ER= Test Mode

4 Controller TBEN_52_410L
<7 Controller Tags

Controller Fault Handler Go To Faults

Power-Up Handler

Clear Faults

Controller Properties
4 Tasks

4 % MainTask
P L MainProgram
Unscheduled

Fig. 75: Going online with the device

» Click Download in the following dialog (Connect To Go Online)
»  Confirm all following messages.
=  The program is downloaded to the PLC. The online connection is established.
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7.7.5  Reading process data
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»  Open the Controller Tags in the project tree by double-clicking the entry.
= The access to parameter data (TBEN_S2_4I0L_...:C), input data (TBEN_S2_4IOL _...:l) and

output data (TBEN_S2_4IOL_...:0) is possible.

ﬁ Logix Designer - TBEN_S2_410L [1756-L72 32.11]*

© FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP

s W = ¥ 0l al | V|"p % 5l B e i

: H RUN T

; m oK I Path: <none> o= A
I Energy Storage
= 1o Offline [ NoForces F. Mo Edits | Redundancy

: Path:  <nome> * =

oller Organizer

"Favorites

A Al e

ﬁ = m] x

R B U (B

Add-On

Safety

Alarms

Bit Timer/Counter InputOutput Compare C

Scope: | [ETBEN_S2_4i0L v| T |NI Tags

=

~

4 . Controller TEEN_52_410L

+ Force Mask® Style

<7 Controller Tags Name =5l ~ Value
Controller Fault Handler 4 TBEN_S2 4I0L_BinGout_Diag:|.Data fod
Power-Up Handler b TBEN_S2_4I0L_6inSout_Diag:l.Data[0] 0
4 b Tﬂil;:amask b TBEN._S2 4I0L 6inGout Diag:l.Data[1] 0
b L, MainProgram b TBEN_52_40L_BinGout_Diag:|.Data[2] ]
Unscheduled b TBEN_S2_4I0L_6inSout_Diag:l.Data[3] 133
4 .| Motion Groups b TBEN S2_4I0L 6inSout Diag:l.Data[4] 0
R Assizgmuped fxes b TBEN_S2_4IOL_GinGout_Diag:|.Data[5] 0
Tk, Logical Model b TBEN_52_4I0L_GinGout_Diag:|.Data[6] ]
4 170 Cenfiguration b TBEN_52_4I0L_GinGout_Diag:|.Data[7] 0
4 E31756 Backplane, 1736-A10 b TBEN_S2_4IOL_GinGout_Diag:|.Data[8] 0

[ [0] 1756-L72 TBEN_S2_410L - -

4 ﬂ [1] 1756-EN2TR Scanner b TBEN_52_4I0L_GinGout_Diag:|.Data[9] 0
4 & Ethemet b TBEN_S2_4I0L 6inSout Diag:l.Datal10] 0
f] ETHERMET-MODULE TBEN_52_4IC b TBEN_S2_4I0L BinGout_Diag:l.Data[11] 0
8 1756-EN2TR Scanner b TBEN_S2_4I0L_inGout_Diag:l.Data[12] 0
b TBEN_S2_410L_6in6out_Diag:l.Data[13] 0
b TBEN_S2_4I0L _Ginbout_Diag:l.Data[14] 0
b TBEN_S2_4I0L_6in6out_Diag:l.Data[15] 0
b TBEN_S2_4I0L_6in6out_Diag:l.Data[ 16] 0
b TBEN_S2_4I0L _6in6out_Diag:l.Data[17] 0
b TBEN_S2_4I0L 6in6out Diag:l.Data[18] 0
b TBEN_52_4I0L_GinGout_Diag:|.Data[19] ]
b TRFM S2 AN Anbond Dian() I

4 | » % Monitor Tags 4 Edit Tags /

{..} Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal

Decimal

Data Type Description

INT[20]

AR-FTHFR

Station Status Word

salpadold

Dl input, DXP input value
10L 0 - Input values valid, [OL 2 - Input

10-Link Port 1 - Input data word 1
10-Link Port 1 - Input data word 2
10-Link Port 2 - Input data word 0
10-Link Port 2 - Input data word 1
10-Link Port 2 - Input data word 2
10-Link Port 3 - Input data word 0
10-Link Port 3 - Input data word 1
10-Link Port 3 - Input data word 2
10-Link Port 4 - Input data word 0
10-Link Port 4 - Input data word 1
10-Link Port 4 - Input data word 2
DXP channel 1 - Output overcurrent, D
Port parameterization error, Wrong or
Port parameterization error, Wrong or
Port parameterization error, Wrong or

Port parameterization error, Wrong or

>

Enter a tag description

Fig. 76: Controller Tags in the project tree
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7.8  Commissioning the devices in CC-Link IE Field Basic

7.8.1 General features CC-Link IE Field Basic

CC-Link IE Field Basic works with a client/server communication model. A maximum data width
of 64 x 64 bits is available for communication between a client station and several server
stations, whereby a unit of 64 bits is referred to as an occupied station. A CC-Link Field Basic
network can consist of a maximum of 64 occupied stations. I/O modules can occupy one or
more of the 64 occupied stations, depending on their complexity and data width.

Turck 10-Link master modules of the TBEN-S... series occupy 1, 2 or 4 occupied stations.

CC-Link IE Field Basic

Maximum number of stations max. 64 occupied stations An /O module can occupy several
in a network occupied stations.

Group max. 16 occupied stations To optimize process data traffic,
devices can be combined into
groups according to their function.
A group can consist of a maximum
of 16 occupied stations.

Cyclic data Cyclical data is mapped bit by bit
or word by word in registers.

RX Register for bit-by-bit access to
digital inputs (DI)

RY Register for bit-by-bit access to
digital outputs (DO)

RWr Register for word-by-word,
read access to process data
(e.g. 10-Link)

RWw Register for word-by-word,
write access to process data
(e.g. 10-Link)

Port numbers 61450 (cyclic data)

61451 (port number of server station for NodeSearch and
IPAddressSet)

782  CSP+files

The CSP+ files can be downloaded free of charge at www.turck.com.
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783  Cyclic data transmission

The cyclic process image of the devices is divided into a bit area and a word area. The bit area is
the same for all device configurations. The word area can vary in size depending on the profile
used and, in addition to the IO-Link process data in the input area, can also contain the module
status, 10-Link port diagnostics or I/O-Link events. Due to the different process data sizes, the
TBEN-S2-4I0L can occupy a different number of stations (occupied stations [ 122]).

Input data
Bit area Word area Access type
RX RWr
Basic input: I0-Link data RO
Input data of the digital channels Module diagnostics
(DI and DXP channels) IO-Link port diagnostics
Data valid bit of the 10-Link |O-Link events
channels

Module status

Output data
Bit area Word area Access type
RY RWw
Basic output: I0-Link data RW
Output data of the digital DXP
channels
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784  Occupied Stations

Profile

Occupied
stations

Size of the process input data

Size of the process output data

Bit area (RX)

Register area (RWr)

Bit area (RY)

Register area (RWw)

1

6 byte
Basic input
(DI, DXP +
data valid bit):
32 bit
Module status:
16 bit

58 byte
[O-Link data:
12 byte per port
Module diagnostics:
2 byte
[O-Link port
diagnostics:
2 byte per port

122 byte
[O-Link data:
28 byte per port
Module diagnostics:
2 byte
|O-Link port
diagnostics:
2 byte per port

202 byte
[O-Link data:
32 byte per port
Module diagnostics:
2 byte
|O-Link port
diagnostics:
2 byte per port
[O-Link events:
max. 16 events,
4 byte per event

2 byte
Basic output
(DXP + deactivate
diagnostics bit):
16 bit

64 byte
|O-Link data:
16 byte per port

128 byte
|O-Link data:
32 byte per port

128 byte
|O-Link data:
32 byte per port
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See also process input data “Basic” and “Module status” [ 170] and process output data "Basic”
and "VAUX1/VAUX2" [ 172]

RX Signal RY Signal

Digital channels Deactivate diagnostics and Digital channels
(DXP)

RX0 DIO (SIO) RYO DDO

RX1 DXP1 RY1 DXP1

RX2 DI2 (SIO) RY2 DD2

RX3 DXP3 RY3 DXP3

RX4 Dl4 (SIO) RY4 DD4

RX5 DXP5 RY5 DXP5

RX6 DI6 (SIO) RY6 DD6

RX7 DXP7 RY7 DXP7

RX8...RXF - -

RX10 DVso

RX11 -

RX12 DVS2

RX13 -

RX14 DVS4

RX15 -

RX16 DVS6

RX17...RX1F -

Module status (status word)

RX20 DIAG

RX21 ARGEE program active

RX27 V2

RX28 -

RX29 V1

RX2A com

RX2E FCE

RX2F -
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786  Word area
The data in the word area has different data sizes and content depending on the profile.
Process data 1 occupied station (profile 1) [ 122]

RWr Data RWw Data
Word (hex) Bit
I0-Link input data I0-Link output data
RWTrO0...RWr5 |O-Link input data port 1 RWwO...RWw7 |O-Link output data port 1
RWr6...RWrB |0-Link input data port 2 RWw8...RWwF |0-Link output data port 2
RWrC...RWr11 |O-Link input data port 3 RWw10...RWw17 |IO-Link output data port 3
RWr12...RWr17 |O-Link input data port 4 RWw18...RWw1F |lO-Link output data port 4
DXP diagnostics
RW18 0 -

1 ERR DXP1

2 -

3 ERR DXP3

4 -

5 ERR DXP5

6 -

7 ERR DXP7

8...15 -

Master and device diagnostics (IO-Link port 1...10-Link-port 4)
[O-Link port 1 (channel 0)

RWr19 0 -
PPE

2 CFGERR

3 DSERR

4 HWERR

5 PDINV

6 EVT1

7 EVT2

8 PRMERR

9 OTEMP

10 LLVU

11 ULVE

12 VLOW

13 VHIGH

14 oLv

15 GENERR
[O-Link port 1 (channel 2)
RWr1A ‘ ‘similarto |O-Link port 1 ‘
I0-Link port 3 (channel 4)
RWr1B ‘ ‘similarto IO-Link port 1 ‘
[O-Link port 4 (channel 6)
RWr1C ‘ ‘similarto IO-Link port 1 ‘
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Process data: 2 occupied station (profile 2) [ 122]

RWr Data [ 170] RWw Data [ 172]
Word (hex) Bit
I0-Link input data 10-Link output data
RWTrO0...RWrD |O-Link input data port 1 RWwO...RWwF |O-Link output data port 1
RWFE...RWr1B |0-Link input data port 2 RWw10...RWw1F |lO-Link output data port 2
RWr1C...RWr29 |0-Link input data port 3 RWw20...RWw2F |lO-Link output data port 3
RWr2A...RWr37 |0-Link input data port 4 RWw30...RWw3F |lO-Link output data port 4
DXP diagnostics
RWr38 0 -

1 ERR DXP1

2 -

3 ERR DXP3

4 -

5 ERR DXP5

6 -

7 ERR DXP7

8...15 -

Master and device diagnostics (I0-Link port 1...10-Link-port 4)
I0-Link port 1 (channel 0)

RWr39 0 -
PPE

2 CFGERR

3 DSERR

4 HWERR

5 PDINV

6 EVT1

7 EVT1

8 PRMERR

9 OTEMP

10 LLVU

11 ULVE

12 VLOW

13 VLOW

14 oLv

15 GENERR
I0-Link port 2 (channel 2)
RWr3A ‘ ‘similarto IO-Link port 1 ‘ ‘
I0-Link port 3 (channel 4)
RWr3B ‘ ‘similarto IO-Link port 1 ‘ ‘
|O-Link port 4 (channel 6)
RWr3C ‘ ‘similarto |O-Link port 1 ‘ ‘
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Process data: 4 occupied station (profile 4) [ 122]

RWr Data [ 170] RWw Data [ 172]
Word (hex) Bit
I0-Link input data 10-Link output data
RWrO0...RWrF |O-Link input data port 1 RWwO...RWwF |O-Link output data port 1
RWr10...RWr1F |0-Link input data port 2 RWw10...RWw1F |lO-Link output data port 2
RWr20...RWr2F |0-Link input data port 3 RWw20...RWw2F |lO-Link output data port 3
RWr30...RWr3F |0-Link input data port 4 RWw30...RWw3F |lO-Link output data port 4
DXP diagnostics
RWr40 0 -

1 ERR DXP1

2 -

3 ERR DXP3

4 -

5 ERR DXP5

6 -

7 ERR DXP7

8...15 -

Master and device diagnostics (I0-Link port 1...10-Link-port 4)
I0-Link port 1 (channel 0)

RWr41 0 -
PPE

2 CFGERR

3 DSERR

4 HWERR

5 PDINV

6 EVT1

7 EVT1

8 PRMERR

9 OTEMP

10 LLVU

11 ULVE

12 VLOW

13 VLOW

14 oLv

15 GENERR
I0-Link port 1 (channel 2)
RWr42 ‘ ‘similarto IO-Link port 1 ‘ ‘
I0-Link port 3 (channel 4)
RWr43 ‘ ‘similarto IO-Link port 1 ‘ ‘
|O-Link port 4 (channel 6)
RWr44 ‘ ‘similarto |O-Link port 1 ‘ ‘
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RWr Data [ 170] RWw Data [ 172]

Word (hex) Bit

10-Link events

RWr45 0...7 Qualifier 1st event
8...15 Port 1st event

RW46 0...15 Event code 1st event

RWr47 0...7 Quialifier 2nd event
8...15 Port 2nd event

RWr48 0...15 Event code 2nd event

RWr63 0...7 Quialifier 16th event
8...15 Port 16th event

RWr64 0...15 Event code 16th event
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7.8.7  Parametermapping

The chapter "Parameterizing and configuring" Parameterizing and configuring contains a
detailed parameter description.

Para- Offset |Parameter name Channel |Value Meaning
meter ID
B0O0O 0.1 Manual output reset after 1 0 No
overcurrent Ch1 1 Yes
03 Manual output reset after 3 0 No
overcurrent Ch3 1 Yes
0.5 Manual output reset after 5 0 No
overcurrent Ch5 1 Yes
0.7 Manual output reset after 7 0 No
overcurrent Ch7 1 Yes
1.1 Activate output Ch1 1 0 No
1 Yes
1.3 Activate output Ch3 3 0 No
1 Yes
1.5 Activate output Ch5 5 0 No
1 Yes
1.7 Activate output Ch7 7 0 No
1 Yes
BOO1 0.0 Operation mode IOL1 0 [O-Link without validation
1 |O-Link with family compatible device
2 |O-Link with compatible device
3 |O-Link with identical device
4 DI (with parameter access)
8 DI
0.4 Data storage mode 0 Activated
1 Overwrite
2 Read in
3 Deactivated, clear
0.6 Activate Quick Start-Up 0 Inactive
1 Active
0.7 Device parameterization via GSD 0 Inactive
(GSD) 1 Active
0.8 Cycle time 0 Automatic
16...191 |1.6...132.8 ms
255 Automatic, compatible
1.0 Revision 0 Automatic
1 V1.0
1.1 Process input data invalid (PDIN in- 0 Diagnostic generated
valid) 1 No diagnostic generated
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Para- Offset |Parameter name Channel |Value Meaning
meter ID
BOO1 1.2 Deactivate diagnostics IOL1 0 No
1 Notifications
2 Notifications and warnings
3 Yes
1.4 Process inpput data mapping 0 Direct
(Mapping PDIN) 1 Swap 16 bit
2 Swap 32 bit
3 Swap all
1.6 Process output data mapping 0 Direct
(Mapping PDOUT) 1 Swap 16 bit
2 Swap 32 bit
3 Swap all
4.0 Vendor ID 0...65535
5.0 Device ID 0...16777215
B002 Assignment s. BOO1 for I0-Link channel 1 I0L2 Assignment s. BOO1 for 10-Link channel 1 (IOL1)
Boo3  |(IOL1) IoL3
B0O4 IOL4
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Supported Device Codes
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Acyclic communication via SLMP — supported functions

The devices support acyclical access via SLMP command Device Read (0x0401) and Device

Write (0x1401).

Device Code

Description

0x0011 Device information (vendor ID, device code, device name, etc.)
0x00AC Acyclic communication

0x00D8 Input data

0x00D9 Output data

0x00DD Diagnostic data

Supported End Codes

End Code
0x0000

Description

Command successfully executed

0xC059

Command/subcommand: not supported command or subcommand

0xCo05C

Wrong data: data content does not fit to the command data content
does not fit to the command

0xCo061

Data length: data length does not fit to the command

Read device information (Device Code 0x0011)

Address Content Access Datalengthin Description
(Add) type word (Len)
0x0001 Vendor code ro 1 Vendor ID
Turck: 0x3355
0x0002 Model code ro 2 ID of the device
0x0003 Model name ro 2 Device name
0x0004 FW version ro 2 Firmware version of the device
0x0005 Stack version ro 2 Version of the CC-Link component
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Acyclic I/0 communication (Device Code 0x00AC)

Address Read Write Data Content Description
(Add) access access length in
word (Len)
OxACAC Open 1 0xADO0O... Aread access to this address opens
Connection OxADFF,  an acyclic connection or returns an

0x0000 error. A valid connection handle is
0xADOO...0xADFF, or 0 in case of

failure.
O0xACAC Close 1 0xADOO... Write access to this address closes
Connection OXADFF,  an acyclic connection. Writing a
OxFFFF previously opened connection

address (0xADOO...0xADFF) closes
this connection. If the value -1
(OXFFFF) is written, all acyclic
connections opened for CC-Link are
closed.

0xADO0O 1...240  Acyclicdata

OxADFF

Example access:

1. Open Connection:
Device Read (0x0401)
Device Code = 0xAC
Add = 0xACAC
Len =1
Result: 0xAD0OO = Connection address: must be used for the following connection accesses,
like read, write and close.

2. Read Connection:
Device Read (0x0401)
Device Code = 0xAC
Add = 0xAD00
Len =1
Result: n words of received frame. The requested length is the maximum buffer size. If the
available acyclic data does not fit in the buffer, the exceeding data is truncated.

3. Write Connection:
Device Read (0x1401)
Device Code = 0xAC
Add = 0xADO00
Len =1
Result: n words of data to be sent.

4. Close Connection:
Device Write (0x1401)
Device Code = 0xAC
Add=0xACAC,
Len=1
Data: OxADxx (address of the previously used Open Connection)
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Read input data (Device Code 0x00D8)

Address Access Datalengthin Description
(Add) type word (Len)
0x0000 ro 1...n Access to all input data of the device regardless of

profiles and restrictions due to the number of occupied
stations, order:

1. Datafrom RWr area

2. DatafromRX area

0x0001 ro 1...n Accesses the input data of one (sub)module. Data is
structured in the native order of that (sub)module.
0x00...

Write output data (Device Code 0x00D9)

Address Access Datalengthin Description

(Add) type word (Len)

0x0000 rw 1...n Access to all output data of the device regardless of
profiles and restrictions due to the number of occupied
stations,
order:

1. Data from RWw area

2. Datafrom RY area

0x0001 rw 1...n Accesses the output data of one (sub)module. Data is
structured in the native order of that (sub)module.
0x00...

Read Diagnostic data data (Device Code 0x00DD)

Address Access Datalengthin Description

(Add) type word (Len)

0x0000 ro 1...n Access to all diagnostic data of the device regardless of
profiles and restrictions due to the number of occupied
stations

0x0001 ro 1...n Accesses the diagnostic data data of one (sub)module.

Data is structured in the native order of that (sub)mod-

0x00... ule.
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7.9  Connecting devices to a CC-Link IE Field Basic client with GX Works3

Naming convention

Turck uses the terms “client” and "server”. The following description uses the terms “Master
Station” (client) and “Slave Station” (server) only because of the naming in Melsoft GX Works.

Used hardware
The following hardware components are used in this example:

Mitsubishi MELSEC iQ-R controller
Mitsubishi CPU 04ENCPU with local CC-Link IOs
TBEN modules (as example)

— TBEN-LL-8DIP-8DOP (IP address: 192.168.3.10)
— TBEN-S2-4IOL (IP address: 192.168.3.12)

Used software
The following software tools are used in this example:

Melsoft GX Works3

Prerequisites

The GX Works3 software is open and a new project has been created.
The controller including CPU and local 10s is configured in GX Works3.

79.1  Register the CSP+ files in GXWorks3

»  Select and register CSP+ files via Tools - Profile Management - Register.
Note: CSP+ files can only be registered in GX Works3 if no project is open.

1 MELSOFT GX Works3

Project Edit Find/Replace Convert View Online Debug Recording Diagnostics | Tool | Window Help
NPAS 9l e - 36 B (B | BR B B 2y 38| 58| Memory Cand vlas] .
imm | 4 Q0 M Max: - - | v| _ Check Program...
- = T vm Check Parameter...
AR ORI KRR BRI GR G E(0 25T

Check the Assigned Device of Global Label...

Confirm Memory Size (Offline)...
N | - | ﬁ | Legging Cenfiguration Tool...
Realtime Maonitor Function...
GX VideoViewer...
Module Tool List...
Drive Tool List...
Predefined Protocol Support Function...
Circuit Trace...

Update Firmware...

Profile Management Register...

Register Simple Device Communication Library... Delete...
Configuration Management

Register Sample Library...

FE Property Management (Offling)...

Shortcut Key...

£+  Options...

Fig. 77: Profile Management, Register Profile
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79.2  Configuring the network settings

The network settings are configured at the CPU used under Parameter - used CPU (here:
RO4ENCPU) - Module Parameters.

Setting the IP address of the CPU
»  SettheIP address of the CPU under Own Node Settings - IP Address.

Activate CC-Link Field Basic
The CC-Link IEF Basic protocol must be activated in the CPU.

» Under CC-Link IEF Baisc Settings, set the option To Use or Not to Use CC-Link IEF Basic
Setting to Use in order to activate

B8 MELSOFT GX Works3 C:\Users\testplatz\ Desktop\CC-Link IEFB.gx3 - [RO4ENCPU Module Parameter] - ]

Eiject Edit Find/Replace Convert View Online Debug Recording Di ics  Tool Wind Help -5 X
0 JdBResRRES s OR8N RE % 10@1E&F B Ma—— ] -5
ERZEEARE BRI GE S DL &b B0y BREE .

g | == | #| All Setting ltem List
2 ject A
: 1 Module Configuration |Input the Setting kem to Search | 'H =) Own Node Setiings
B ™ Program Parameter Setting Method Parameter Editor
& FB/FUN B &2 2 IP Address
] Basic Settings IP Address 192.168. 3. 39
Own Node Settings Subnet Mask 2585.286.285. 0
CC-Link |EF Basic Settings Default Gateway L
Efﬁ:?n‘ji'sgz:i:gﬁ:r?“” £ Communications by Network No./Station No. Disable
@ Aoslicaton Setings g Setting Method Use IP Address
Metwork No. —
Station Mo. e
Enable/Disable Online Change Diszble All {(SLMF)
Communication Data Code Binary
Opening Method Do Mot Open by Program
(= CC-Link IEF Basic Seifings
To Use or Not fo Use CC-Link I6F Basic Use w
Metwork Configuration Settings 71
Refresh Settings =Dietailed Setting>
= External Device Configuration
External Device Configuration <Dietailed Setting>
=] Transmission Port Setfings
MELSOFT Transmission Port UDF/IP Use v
Explanation
Check Restare the Default Settings
tem List Find Result

Output
Watch 1
ik O | 4 FOFF | 44 ON/OFF toggle | (2] Update

D Watch 1 1

| RO4EN

Fig. 78: GX Works3: Activate CC-Link IEF Basic on CPU
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Scanning the network

Configuring the CC-Link IE Field Basic network
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» Under Module Parameters > CC-Link IEF Basic Settings open the function Network

Configuration Settings.

Eiject Edit Find/Replace Convert View Online Debug Recording Di

ﬁ MELSOFT GX Works3 Ch\Users\testplatz\Desktoph CC-Link [EFB.gx3 - [RO4ENCPU Module Parameter]

0 LiMEE e |ERERE K | S E A P

Setting ltem List

|Input the Setting ftem to Search

| iy

% g

'EaE@|ﬂ|l§l.|nﬂiﬁ|ﬁ'm$%¥|&H|L§@|’—?¢3|§?|“

Basic Settings

Own Node Settings

CC-Link |EF Basic Settings
Extemal Device Configuration
Transmission Port Settings
{8 Application Settings

em Parameter
CPU

tem List Find Result

Output
Watch 1

IkON | | FOFF | 44 ON/OFF toggle | (2] Update

stics  Tool  Wind Help
im0 @@ N A Mex o
o= N =T =1

= Own Node Setiings
Parameter Setting Method
= IP Address
IF Address
Subnet Mask
Default Gateway
= Communications by Network Mo./Station No.
Setting Method
Metwark No.
Station No.
Enable/Disable Online Change
Communication Data Code
Opening Method
|z} CC-Link IEF Basic Setfings

Parameter Editor

192.168. 3. 39
255.255.255. 0

Diszble

Use IP Address
Disable All (SLMP)
Binary

Do Mot Open by Program

lse

To Use or Not to Use CC-Link |EF Basic Setti
| Netweork Configuration Seffings

= External Device Configuration
External Device Configuration

=] Transmission Port Selfings
MELSOFT T Port UDP/IP

i <Detailed Setting> §|:||
=L
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Use &

Check

Restare the Default Settings

2 Watch 1 [ 0

Fig. 79: GX Works3: Network Configuration Settings
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»  Scan the CC-Link IEF Basic network under CC-Link IEF Basic Configuration via

Detect Now.
B CC-Link IEF Basic Configuration — O *
i CC-Link IEF Basic Configuration Edit View Close with Discarding the Setting Close with Reflecting the Setting
| Detect Now | Lnksanseting | jModulelist X
L | |
Connected Count | 0 EF Basic Selection | 4 ¥

Host Station

STAZ0

All Connected Co
unt:0

Total STA%:0

Group Mo.

Fig. 80: GX Works3: scanning the CC-Link IEF Basic network
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=  All CC-Link devices found in the Ethernet network are displayed in the order in which
they are integrated in the network.

B CC-Link IEF Basic Configuration O *
CC-Link IEF Basic Configuration  Edit View Close with Discarding the Setting Close with Reflecting the Setting
Detect Now Link Scan Setting
Connected Count 8
RX/RY Setting RWw/RWr Setting | Group MAC
No. Model Name Station Type RSVD STA IP Address Subnet Mask
v b Points Start | End |Paints| Start | End | No. ddre
BB | 0 Host Station Master Statior B 192168339 255.255.255.0
wny | 1 TBENALL-SIOL Shave Station 54 (1 Occupied Station) 0000 O003F 32 0000 O01F 1 Tl 192.168.145.112  255.0.0.0  ..:1Z
o | 2 TBEN-52-4I0L Stave Station 54 (1 Occupied Station) 0040 007F 32 0020 003F 1 192.168.3.12  255.255.255.0 ..:B7
— | 3 TBEN-S2410L Stave Station 54 (1 Occupied Station) 0080 OOBF 32 0040 00SF 1 (PRl 192.168.145.121 255.255.255.0 ..:13
| 4 TBEN-52-4AI Siave Station 54 (1 Occupied Station) 00CO O0OFF 32 0060 007F 1 [[TOCEeurll 192.168.145.95 255.255.255.0 .6E
| 5 TBEN-LL-8DIP-8DOP |Slve Station 54 (1 Occupied Station) 0100 013F 32 0080 OOSF 1 102.168.3.10  255.255.255.0 ..:3€
s | 6 TBEN-LL-16DIP Stave Station 54 (1 Occupied Station) 0140 017F 32 00A0 OOBF 1 192.168.1.254  255.255.255.0 ..19%
wns | 7 TBENALL-SIOL Stave Station 54 (1 Occupied Station) 0180 O01BF 32 00CO OODF 1 (PRl 192.168.145.123 255.255.255.0 ..:61
. | 8 TBENLLSIOLA Siave Station 54 (1 Occupied Station) 01CO O01FF 32 00E0 00FF 1 [IPNeclglll 192.168.145.124 255.255.255.0 .97
£ >
mn STA#2 STA#3 STA%4 STA#S STA%S STA%7 STA#8
Host Station
STA%0 |
Al Connected Co
unt:8
Total STA#:3
181 | TBEN-52-41 | TBEN-S241 TBEN-524A TBENALEDI TBENAL-16 TBENAL-BI  TBENAL-SI
L o oL I P-8DOP DIP oL OLA
£ >

Fig. 81: GX Works3: Devices in the CC-Link IEF Basic network

Devices that do not match the IP address range of the controller cannot be added to the
project.

»  Delete the devices with an IP address outside the IP address range of the control unit by
right-clicking on the device - Delete from the list of network nodes or change the
devices’ IP address in the IP address column.

»  Fordevices that can be integrated with different process data variables (profiles) (here:
TBEN-S2-4I0L): select the requested profile under Station Type.
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Parameterizing CC-Link nodes

»  Right-click on the device to be parameterized and select the device parameters via
Online > Parameter Processing of Slave Station.

B CC-Link IEF Basic Configuration O *
i CC-Link IEF Basic Configuration  Edit View Close with Discarding the Setting Close with Reflecting the Setting
Detect Now Link Scan Setting
Connected Count 2
N Model N STA#| Station T e RWW/RWr SStN0 | ¢ oup No. | RSVDSTA | [P Add ”
o poelfiame E T Points Start | End |Points| Start | End LD LS ress at
By 0 Host Station 0  Master Station 192.168.3.39 5
wue |1 TBEN-LL-8DIP-8DOP 1 Slve Station 34 (1 Occupied Station} 0000 003F 32 0000 O001F 1 Mo Setting 192.168.3.10 5
o | 2 TBEN-52-4I0L 2 ; = i~ Station) 0040 0O7F 32 0020 003F 1 Mo Setting 192.168.3.12 5
Copy
< 5 Paste &
#1 STA%2 Select All
Delete
Host Station Moves Up
Moves Below
STAZD Change Module  »
jﬂﬁgnnected Co ﬁ
Total STA#:2 -
L-8DI | TEEN-52-41 Snims g Detect Now
op oL .
Properties... Communication Setting Reflection of Slave Station
< | Parameter Processing of Slave Station... | I >

Fig. 82: GX Works3: Opening parameterization

»  Activate the writing of parameters via Method selection > Parameter write.

NOTE
All parameters for one slot (in the example below: Slot 1) must be set. It is not
possible to set individual parameters for a slot.
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»  Set the parameters and store the settings via Execute.

Parameter Processing of Slave Station

Target Module Information: | TREN-52-910L
Station Mo.: 1

Method selection: || parameter write

« ||| Write parameter to target module.

Parameter Information

| selectAl | | Cancel Al Selections |

Checked parameters are the targets of selected processes.

| MName

| Initial Value |Unit |ReadValue  [Unit |Write Value

|Unit |settingRange | Description

T (7

b

Clear All Write Value™ |

There is no option in the selected process.

- Process is executed to a module of "Taraet Madule Information™.
-The device is accessed by using “the current connection destination”. Please check if there is any problem with the connection destination.
- For information on items not displayed on the screen, please refer to the Operating Manual.

| imgort... | |

Export...

Fig. 83: GX Works3: Parameterizing the device

»  Optional: Export the parameter settings under Method selection - Parameter read as
CSV file and re-import the file under Method selection - Parameter write in order to fill
the column Write Values with the actual parameter settings and then to be able to
change sinlge parameters.
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»  Close the window CC-Link IEF Basic Configuration via Close with Reflecting the Setting
and store the network structure.

B CC-Link IEF Basic Configuration O *
i CC-Link IEF Basic Configuration Edit  View Close with Discarding the Setting ICIose with Reflecting the Settingl
Detect Now Link Scan Setting
Connected Count I 2
R¥/RY Setting RWw/RWTr Setting i
Mo. Model N STA# | Station T G No. RSVD 5TA IP Add
° pae ame . Paints | start | End |points| start | End | “WP L.
B8 | 0 Host Station 0 Master Station 192.168.3.39 5
ams | 1 TBEN-LL-8DIP-8DOP 1 Shve Station 54 (1 Occupied Station) 0000 003F 32 0000 OO1F 1 Mo Setting 192.168.3.10 5
_| 2 TBEN-524I0L 2 Slve Station | 64 (1 Occupied Stat |~ | 0040 007F 32 0020 0O03F 1 Mo Setting 192.168.3.12 5
&4 ?1 DccuEied Smtion! '
< >
256 (4 Occupied Station)
Host Station
STAZ0 | |
Al Connected Co
unt:2
Total STA#:2
TBEM-L-8DI | TBEN-52-40
P-8DOP aL
< >
Fig. 84: GX Works3: Storing the network structure
»  Accept the changes in the network structure under Module Parameters with Apply.
Eﬁ MELSOFT GX Works3 Ch\Users\testplatz\DesktophCC-Link [EFB.gx3 - [R04ENCPU Medule Parameter] — m} X
Project Edit Find/Replace Convert \View Online Debug Recording Diagnostics Tool Window Help - 82X

0 ¥ Dhes FRES A FOEESE BT A8 im 1Q@IEME B Ma -
wEE S0 6EE BRRGR B 8 6B e B W I EEEE .

Navigation &% RO4ENCPU Module Parameter X

Setting ltem List

I

Item

Station No. —_
Enable/Disable Online Change Disable All (SLMP)
EE EZ C Data Code Binary
E.ﬂ Basic Settings ‘Opening Method Do Mot Open by Program
P Own Node Settings (=] CC-Link |EF Basic Settings
Eie“r:; E;T:‘; osr:“;g To Use or Not to Use CC-Link [EF Basic Seting~ Use
Transmission Port Setﬁng! T Lo T S {<Detailed Setting> |
{8 Aplication Settings Refresh Settings <Detailed Setting=
= External Device Conhguration
External Device Configuration <Detailed Setting>
=] Transmission Port Setfings
MELSOFT Transmission Port UDP/IP Use
MELSOFT Transmission Port TCP/IP Use
Auto-open UDP Port Use w
< » | [ =
ftem List  Find Result Check Restore the Defaylt Settings

Output

O Watch 1 =]

| RodEN

Fig. 85: GX Works3: Module Parameters, accept changes
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794  Defining the process data mapping for CC-Link devices in the network
The start addresses of the process data for the devices that follow the Master Station (Client)
(controller + local 10s) in the network are defined under Module Parameters - CC-Link IEF
Basic Settings using the Refresh Settings function.

»  Open the Refresh Settings function under Module Parameters - CC-Link IEF Basic
Settings.

» Define the start addresses for the process data of the CC-Link devices in CPU side. Check
can be used to verify whether the addresses are valid or overlap with the memory area
occupied by the control unit.

»  Accept the mapping settings with Apply.

Setting ltem List Setting ltem
B Link Side CPU Side  —
EHE Basic Settings Device Mame | Points | Start End Target Device Name | Points || Start End
i (@ Own Node Settings Specify Device |~ | X w 00100
- (@ CC-Link |EF Basic Setting Specify Device |~ |Y v 00100
i Extemal Device Corfigur: Specify Device |~ | W/ - 00200
Transmission Port Setting: B -
- Application Settings Specify Device v | W = coioo

ftem List Find Result | Check ‘ ‘ Restore the Default Setting: ‘

Fig. 86: GX Works3: Process data mapping in Refresh Settings

NOTE

Adjusting the mapping may require a voltage reset of the control unit.
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79.5  Going online with the PLC
»  Write the configuration to the PLC via Online - Write to PLC.

ﬂ MELSOFT GX Works3 C:\Users\testplatz\Desktop\CC-Link |[EFB.gx3 - [RIMENCPU Meodule Parameter] — O x
Project  Edit Find/Replace Convert View | Online  Debug Recording Diagnestics  Teol Window Help -8 x
INBA&[ [F¥EDEw A  CurentConecion Destination.. mlAsaRRRe@ar .
iy | 4 Q@ & Max: - &1 Read from PLC...

R Write to PLC... TR, ! F |

- ClREE T B T R=E =T

Verify with PLC...

S R

Navigation

Safety PLC Operation... 3 —|Sett—ing|7
Redundant PLC Operation(G) » nge Disable All (SLMP)
- CPU Memaory Operation... Binary
E‘T FB/FUN Delete PLC Data... Do Net Open by Program
Label
- User Data 4
fice Set Clock nk |EF Basic Setting Use
5 et Clock... tings [Detsiied Setings |
Maonitor 3 <Detailed Setting=
FB Property Management (Onling)... "
' CPU Parameter on <Detziled Setting=
ﬁ Module Parameter Watch 0
f em rd Parar User Authentication... » ot UDPIP Use
[l MFI SOFT Tranamission Port TCPIIP llse b
< »| - :
ftem List Find Result Check Restore the Default Settings

ol Watch 1 20

| Ro4EN Host-192.168

Fig. 87: GX Works3: Writing the configuration to the PLC
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>  If necessary, define which data have to be written and click Execute.
Online Data Operation — X
Display  Setting  Related Functions
2 am - B ~ N - BT
’
Parameter + Program(F) Select All Legend
Open/Close All(T) Deselect All(N) # CPU Built-inMemory B sD Memary Card @ Intelligent Function Module
Module Name/Data Name . I_b Detail Title Last Change Size (Byte) 2
CC-Link IEFB
E-{@5 Parameter
P System Parameter /CPU Parameter 27.01.202208:19:54 | Not Calculated
@ Module Parameter 15.05,2024 10:48:03 | Not Calulated
B  Memory Card Parameter 03.12.2021 08:05:49 | Not Calculated
{n Remote Password 27.01.2022 08:19:54  |Not Calculated
El & Global Label
&% Clobal Label Setting 22.12,202108:37:58 | Not Calculated
=l Program Detail
i Man 14.03.2022 13:02:26 | Not Calaulated
-4 Device Memory
Y al Datail 77 A1 9027 02:90.02 hd
Display Memary Capacity |§\
Memary Capacity
Program Memary Free
Siz= Caloulstion
I | 157/160KB
Legend Data Memory Free
m — | s
B romesd Davice/Labal Mamory (File Storags Ares) Frae
(] o | 1sensee
B oot SD Memary Card Frae
| ]
Exzcuts

Fig. 88: GX Works3: Selecting data to be written

79.6  Reading process data

The monitoring of process data is done in the Device/Buffer Memory Batch Monitor.

>

Open the monitoring via Online - Monitor > Device/Buffer Memory Batch Monitor.

5 MELSOFT GX Works3 C:\Users\testplatz\ Deskiop\CC-Link IEFB.gx3
Project Edit
DBAg|dle Bl [

| p @@ S E Y Max:0319ms | &0
EEEEEEE T

Navigation

SE- | | | an

Convert View  Online | Debug Recording Diagnostics Tool

D

Find/Replace Window Help

Current Connection Destination...

Read from PLC...
Write to PLC...
Verify with PLC...

=R =E: =T

Remote Operation(S)..
Safety PLC Operation...
figuration Redundant PLC Operation(G)
CPU Memory Operation...
Delete PLC Data...

User Data

Set Clock...

& FB/FUN
B (i Label
o @l e
= 1, Parameter
m Parameter

Moniter Monitor Mode

FB Property Management (Onling).. Monitor (Write Mode)
Start Monitoring (All Windows)

Stop Monitoring (All Windows)

IEL Module Parameter

Watch

User Authentication...
Start Monitoring

HEARRD

Stop Monitoring
Change Value Format (Decimal)

Change Value Format (Hexadecimal)

EE s aE leasl -,

F3
Shift+F3

Device/Buffer Memory Batch Monitor

Program List Monitor...
Interrupt Pregram List Meniter...
SFC All Blocks Batch Monitering
SFC Auto-scroll

SFC Activated Step Monitor
Switch 5T Menitor Display (All)

Output Switch ST Monitor Display (Bit Type Only)

Watch 1[Watching]

Fig. 89: GX Works3: Starting the monitoring of process data
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» Enter the address of the process data to be read under Device Name. According to the
defined process data mapping [ 141] X100 is selected as start address.

(® Device Name

- | Open Display Format... Detailed Conditions Menitoring

() Buffer Memory Unit (HEX) Address DEC Stop Monitoring

Device Name
X100
X110

Corrern Ve Sring o

AR E R PR EEEEERE - e

olalala|la|lalalalalalalalala|la|alalalalalalalalalalalala
elalalalalalalalalalalalalalalalalalalalalalalalalalala
olalalalalalalalalalalalalalalalalalalalalalalalalalal=

=
o ol ala| afa| o] a| af & af &] af &f &f &f &f &f &f &f & &] ] ] & & &
o alalalalalalalalalalalalalalalalalalalalalala]lalalalmn
ofalala|alalalalalalalalalalalalalalalalalalala]lala]alw
ofalalalalalalalalalalalalalalalalalalalalalala]lala]alw
ofalala|alalalalalalalalalalalalalalalalalalalalala]alm
o alalalalalalalalalalalalalalalalalalalalalalalalalal
ofalala|alalalalalalalalalalalalalalalalalalalalalalala
o alalalalalalalalalalalalalalalalalalalalalala]lala]lalm
ofalalalalalalalalalalalalalalalalalalalalalala]ala]alw
sl el ala| sl s | a| s s a]a]a] s a] e a] el a] & a] & a] & a] o] e
ofalala|alalalalalalalalalalalalalalalalalalalalala]alwm
ofa|alalalalalalalalalalalalalalalalalalalalalalalaala
clolalalalalalalalalalalalalalalalalalala|lala|ala|alw

Fig. 90: GX Works3: Monitoring of process data

=  The mapping shows a signal at the 2nd Digital input of the 1st CC-Link device (station
address 2, TBEN-LL-8DIP-8DOP) [ 135].
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7.10  Commissioning |O-Link devices

7.10.1  Commissioning lIO-Link device-Link devices via IO-Link Device Application

The 10-Link devices connected to the 10-Link master can be commissioned via generic or
device-specific IODDs in the 10-Link Device Application. The IO-Link Device Application is called
up via the web server of the I0-Link device-Link master module.

NOTE
To be able to call up the IO-Link Device Application, a login to the web server of the
[O-Link master is required [+ 32].

Connected 10-Link devices are read in and initially mapped by a generic IODD.

START 1Q-LINK DOCUMENTATION TURCIK
YYour Global Automation Partner
TBEN-LL-BIOLA I0-LINK -» LOCAL /O - PORT 8 - PS510-10V-04-2UPN8-H1141 Logout
LOCAL l/O i j El @ @ Specialist v
Port 1 - No device Read Write Load I0DD Web search Print User role
Port 2 - No device Identification
Port 3 - No device Vendor: Generic
£ TR L (FE e iR Device: Generic device
. Minimal 10DD for generic device
[ = LD R V01.0000 / 2020-05-28
Active events )
Port 6 - No device Generic 100D loaded
- Vendor Name [Turck
Port 7 - No device Event history
Vendor Text www.turck.com
Port 8 - PS510-10V-04-2UPNS.
Product Name PS510-10V-04-2UPN8-H1141
Product ID 100001679
Product Text intelligent pressure sensor
Serial Number 0406337200000071
Hardware Revision 4063372
Firmware Revision n.17.0

Application-specificTag =~ |Z000CO000C000C0000

Direct parameters: Process Data Input Length o

Dicacs . Dlata Oustes | b lnn

Fig. 91:10-Link device with generic IODD
Device-specific IODDs can be loaded either directly from the local file system via Load IODD or

from the database of the 10-Link consortium via Websearch. A PC with Internet access is re-
quired for the Websearch function.
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When using a device-specific IODD, the 10-Link device is mapped with all |O-Link device-
specific parameters, process data, etc. that are defined in the IODD.

START 10-LINK DOCUMENTATION TURCIK
Your Global Automation Partner
TBEN-L4-8IOLA I0-LINK - LOCAL /O - PORT 2 - TBIL-54-8DXP Logout
LOCAL /0 g g & =) | Speciaist v
Port 1 - No device Read Write Unlink IODD  Print User role
5 Port 2 - TBIL-S4-8DXP . -
| Port 3 - No device Vendor: Turck _
Port 4 - No device EETEES ' Device: TBIL-$4-8DXP ﬁ
1/0-Hub
FIil=HE e ' V01.0031/2018-12-06 © 2018, Wemer Turck GmbH Co. & KG
Diagnostics
/) Port 6 - No device Vendor Name Turck 7
. Port 7 - No device Observation Vendor Text wwwwturck_com ?
Port 8 - No device Product Name TBIL-S4-8DXP ?
BcesSlala Product ID 10000259 ?
Process data Product Text 1/0-Hub ?
EULEILTE Serial Number 1000000000-Peter 2
Active events Hardware Revision Vo1 B
Firmware Revision v1i.0.0.0 ?
Event history Application-specific Tag ss ?
Function Tag [TAS-FuncTag
CHINEERTE Location Tag TAS-LocTag

Fig. 92:10-Link device with device specific IODD

Unlink IODD disconnects the connection to the device-specific IODD and causes the 10-Link
device to be mapped again by a generic IODD. Print can be used to print the respective page
content or save it as a PDF file, e.g., for system documentation.

Parameter settings for 10-Link devices can be exported or imported as *.json files in the
Parameter section. Set defaults resets the values in the 10-Link Device Application interface to
default settings. To reset IO-Link devices, the RESTORE FACTORY SETTINGS system command
must be executed.

START 10-LINK DOCUMENTATION TFURCK

YYour Global Automation Partner

TBEN-LL-BIOLA 10-LINK - LOCAL I/O - PORT 4 - TBIL-M1-16DXP Logout
LOCAL l/o ?_p j E. -EI x a() @ Specialist A
Port 1 - No device Read White |Export Import Set defaults |Unlink IODD  Print User role
| PO S DERTER Identification -
| Port 3 - No device Vendor: Turck
4 el aenke e ' Device: TBIL-M1-16DXP ‘
. 1/0-Hub
V01.0031/2018-12-12 @ 2018, Wermner Turck GmbH Co. & KG
Diagnostics
Port 6 - No device General Settings
i 2
S| R~ REETE r— Device Access Locks: Data Storage I:. Unlocked ?
Parameter ID o B
) Port 8 - PS510-10V-04-2UPN8
Process data System Command DEVICE RESET ?
Process data System Command RESTORE FACTORY SETTINGS ?
structure

Summarized parameterization of all

Active events connectors

Invert digital input
Event history System Command NO FOR ALL CHANNELS

System Command ?

Connections YES FOR ALL CHANNELS

English v

Fig. 93: Parameters of the |0-Link device
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7.10.2  Commissioning IO-Link devices via SIDI (PROFINET only)
The 10-Link devices are defined in the GSMDL file of the 10-Link master. They can be selected
directly in PROFINET engineering and assigned to the 10-Link ports of the 10-Link master

module.
iemens - C:\Users\Automatisierung\TIA\TBEN-L8IOLA_V16\TBEN-L8IOLA_V16
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Ff Y Hsaveproject & ¥ 35 B X D2 T MEE R 5 coonline 5F Gooffline Sz AW~ PORTAL
...N-LBIOLA_V16 » Ungrouped devices » turck-tben-l4-Biola [TBEN-L4-BIOLA] - X
|E Topology view "ﬁgh Network view ||—[|'|‘ Device view | Options =[]
Device overview g g
Y4 . |Module Rack  Slot lad... |.. | Type A | Catalog g
¥ turck-tbenH4-8icla ] ] TBEN-L4-8IOLA |-\:5earch> :
» PNHO 0 0x1 wrcktbenta- 2 e ooie: [l %
Basic_1 0 Basic Basic vp_u Head module A 3
B2ZN360-042_1 o 10-Link Port 1 B2ZM360-042 Vn_uTBEN{#SIOL =
Li300P0O-Q25L_1 o 10-Link Port 2 Li300P0O-Q25L [lTBEN-L4-8IOLf\ j
AWRPET0-3X_1 v 10-Link Port 3 AWRFETO-3X v,—:u Aedtile o
TEIL-M1-8DOP_1 10-Link Port 4 TEIL-M1-BDOP 5 r:u B ErEEg 3 ;
TheooHOL-H1141 (DI} (Fam... © |0-Link Part 5 Th-ooHOLH... » [ Bosch Rexroth AG = =
TBIL-M1-8DOP_2 o TBIL-M1-BDOP [l Device Identity g
dTRANS T1000 -0x004001_1 O dTRANS T100... [l T S iy
EZ-Array [O-Link (DI} (Family... O EZ-Array [O-Li... [l ShmpEsiEs
Diagnostics_1 ] Diagnosti Diagnostics [ Festo AG & Co.KG
_ 10-Link Events_1 ] 10-Link Events 10-Link Events 5 ,—:!. TR ;
: VAUX Control_1 ] VAUX control VAUX control [l T . “;,"r
m Device status_1 1} Module status \ Device status e
" Device Identity_1 ] Device Identity Device |dentity :g:t:ce)rHanniﬁn E
Il Moduflex 10 Link g
» [l Port configuration generic E
~ [ 51KO GmbH &
Il P10
Il ~ri0s ]
~ (g Turck Z
[l B1NF360V-QR2040LX3 000 g‘
[l B2n360-Q42 .
Il 21360042 (DI —
Il BCTINCT-MoH 0 Looo
Il BCTINCT-MocO Lsocooe (DI
[l B1IOLUBSX2 Single Foint Mode
[l BIxOLUB9X2 Two Point Mode
[l B1IOLUBIX2 Window Mode
<] l | 24 Tl ChATH A1 240 LEX2-HT 141 [~]
|§, Properties ||"_i.'.lnfo y||ﬂ Diagnostics | ¥ | Information

4 Portal view 31 Overview |n—§h turck-then-l4..

Fig. 94: Example: TIA Portal, I0-Link device in hardware catalog (SIDI)

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com V03.00 | 2025/04 | 147



Commissioning TURCK

Commissioning |0-Link devices Your Global Automation Partner

Parameterizing IO-Link devices via PROFINET engineering

To be able to parameterize 10-Link devices via the GSDML, the "Device parameterization via
GSD” parameter must be activated on the IO-Link master port (default setting).

I_fln_.‘ Siemens - C:\Users\Automatisierung\TIA\TBEN-L8IOLA_V16\TBEN-L8IOLA_V16

Project Edit View Insert Online Options Tools Window Help q
_ Totally Integrated Automation
3 [% | saveproject 5 X O &) 0 E B & Goonline 4 coofiline - 32 [A R * PORTAL
TBEN-L8IOLA V16 » Ungrouped devices » turck-tben-14-8iola [TBEN-L4-8I0LA]
|; Topology view ”ﬁg-h Network view ”ﬁ'f Device view LEI,LEI
T x
Device overview =
=
=
W | Module Rack Slot lad. | |Type Article no_ Firmware Com._.. E
v turck-tben4-Biola o o TBEN-L4-BIOLA 100028459 SWV17.25 ~]a
i » FIHO 0 0x1 turck-tben 4-siola E =
= Basic_1 o Basic Basic E
> B2N360-Q42_1 o 10-Link Port 1 B2N360-Q42
1 LiZ00P0-Q25L_1 o 10-Link Port 2 LiZ00P0-Q25L =
4WRPE10-3%_1 o 10-Link Port 3 4WRPE10-3X %
TEILAM1-BDOP_1 o 10-Link Port 4 TEILAM1-BDOF =
[<] [ ] 2
-
= 5 B = o
‘Q. Properties ||"i.‘.lnfo i) uﬂ Diagnostics | e
0
J General ” 10 tags ” System constants ” Texts
» General [| Module parameters g
Inputs 5!
M Station parameter S
Module parameters El =
li0 addresses
| addresse Operation mede: | 10-Link with compatible device -] -
Data storage mode: | deactivated, clear -] L"l:l
Cycle time: |autnmat\t |'| 5
Revision: [v1.0 =] 5
Activate Quick Start-Up: | no |V| | |
Frocess inputdata invalid: | diagnostic generated =] =
-
Deactivate diagnestics: | notifications and warnings =] B
=
Input data mapping: | direct |'| 3
Output data mapping: | direct |'| e
Vendor ID: |317
M Device ID: | 720897
il Device parametrization via
L G5D: |active B |
]
Device parameter
-
<| [ B
4 Portal view 73 Overview Ih%h turck-then-l4... v The project TBEN-LBIOLA_V16 was save...

Fig. 95: Example: TIA Portal, "Device parameterization via GSD” parameter
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The parameters of the |0-Link devices are set directly in PROFINET engineering.

T4 Siemens - C:\Users\Automatisierung\TIA\TBEN-L8IOLA V16\TBEN-L8IOLA V16

Project Edit VWiew Insert Online Options Tools Window Help Totally Integrated Automation
3 (% saveproject 3 M iz 5 X Oy 50 IG E R F Goonline 1 F Goofiline gy [A I8 " PORTAL
TBEN-LBIOLA_V16 » Ungrouped devices » turck-tben-14-8icla [TBEN-L4-BIOLA]
|§ Topology view uhi'h Network view “T]T Device view LELEI
¥ .. Module Rack Slot lad... .. Type Article no. Firmware Com... §
¥ turck-tben-4-8iola o o TBEN-L4-8I0LA 100028459 SWV1.7.25 E :
K » FNHO 0 0x1 turck-tben-4-Biola E i
L. Basic_1 o Basic Basic ‘g
3 B2N360-Q42_1 o 10-Link Port 1 B2N360-Q42
1 Li300P0-Q25L_1 o 10-Link Port 2 Li300P0-Q25L Soml
4WRPE10-3%_1 o 10-Link Port 3 4WRPET10-3X %
TBIL-M1-8DOP_1 o 10-Link Port 4 TBIL-M1-8DOP ;
<] | :
‘ﬁ. Properties ||:i.‘.|nfo i) uﬂ Diagnostics | E_
J General ” 10 tags ” System constants ” Texts
» General | Module parameters =
Ir;:::le T Station parameter E' g
EERCIEEE Operation mode: | 10-Link with compatible device |V| -
Data storage mode: | deactivated, clear |V| L"':'
Cycle time: | automatic =] g".
Revision: |V1.0 |'| E'
Activate Quick Start-Up: | no |'| | |
Process inputdata invalid: | diagnostic generated |'| :
Deactivate diagnostics: | notifications and warnings |V| i.t
Input data mapping: | direct |'| a
Output data mapping: | direct |'| I
Vendor ID: 317
il Device parametrization via
[ SD: | active [+
Device parameter
Operation mode: |\nc|inatiﬂn |'|
Lowpass filter A: |Cut-offfrequency24Hz |V|
Lowpass filter B: | Cutoff frequency 15Hz [=]
Lowpass filter & | Cut-off frequency lowest =]
Active filter: | Filter A [+]
Mountig position: | Position M1 0" |'|
Functional area: |Upper hemisphere |V|
Output 2 | Referring axis: |Y |V|
Output 2/ Output type: | PNF =] u
<] [ [3]
4 Portal view E Cvenview IEEh turck-then-a._. ¥ The project TBEN-LBIC /

Fig. 96: Example: TIA Portal, IO-Link device parameters via GSDML

The parameterization of the 10-Link devices is controlled by the PLC. After a restart or an
|O-Link device exchange, the start-up parameters stored in the PLC are written to the connec-
ted 10-Link devices. Parameter settings made during runtime either via the PLC (e.g., via IO-Link
call accesses), directly at the 10-Link device (e.g., via operating elements) or at the 10-Link
master (e.g., via web server or DTM) only apply temporarily and are overwritten with the para-
meter settings from the PLC at every restart.

Various |O-Link port parameters (station parameters) such as "operating mode”, "data retention
mode”, "manufacturer ID” and "device ID” are defined via the GSDML file and cannot be
changed.

NOTE
Data storage [ 179] is not possible when configuring 10-Link devices with SIDI.
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Parameterizing IO-Link devices via IO-Link mechanisms

The "Device parameterization via GSD” parameter must be deactivated. Parameters and
process data structures of the I0-Link devices are structured via the GSDML and displayed in
PROFINET engineering (e.g., in CODESYS) in a device-specific manner. However, parameter
handling is performed via 10-Link mechanisms (e.g., data management).

Your Global Automation Partner

@ TBEN-LL-8I0LA.project - CODESYS - O X
Eile  Edit View Project Build Online Debug Jools Window Help
S H S o 2 i 0 AL % o M=
Devices * 3 X (6.1 ad  I0_Link Port_2_1 adl IO_Llink Port_5_1 ad I0_Link_Port_1 1 x "ad IO_Link Port_3_1 Ai IO_Link_Port_4_1 -
=) TEENALL-SIOLA - SOLTuoE Z
= m Device {CODESYS Control Win V3)
= B pLC Logic i Settings
=} Application HEI Il defautt val
M Set all default values e fJRead all values i Jwrite all values
m Library Manager
PLC_PRG (PRG) Parameters Value Datatype Allowed values  Des *
= @ Task Configuration Station parameter
= 8 MainTask ([EC-Tasks) Operation mode 10-Link with compatible device  BitArea
&) pLC_PRG Data storage mode deactivated, cear BitArea
=58 Profinet_CommunicationiTask (IEC-Tasks) Cyde tme automatic BitArea
] PN_Controller, CammCycle Activate Quick Start-Up yes Bit
& Profinet_I0Task (IECTasks) Process input data invalid diagnostic generated Bit
=i Ethemnet (Ethernet) Deactivate diagnostics notifications and warnings BitArea
= [ Pn_controller (PN-Controller) Input data mapping direct BitArea
= ¥ TBEM_LL_8IOLA (TBEN-LL-BIOLA) Qutnut data mapping direct BitArea
) Basic [xP) Vendor 1D 317 Unsigned1s  0..65535
Wl 10_Link_Port_1_1 (TBIL-53-8DXF) Device ID 1974503 Unsigned32 __ 0..4294967295
M) 10_tink_Port_2_1 (IN 1 WORD/OUT 4V I e Tt T3 mﬁ | Bit |
Ml 10_Link_Port_3_1 (Li1000P0-Q25L) Device parameter
Bl 10 Link Port 4 1(LRS510-10-00H114 Undervoltage value diagnoses Standard (IEC 61131-2) Bit
(] 10_tink_Port_5_ (PS-or-LI2UPNSX (F Connector 0, Pin 4 / Invert digital input no Bit
(] 10_Link_Port_5_1 (RU40U-M IBE-LIUZP) Connector 0, Pin 4 / Pulse stretching input o Unsigneds 0..255
H(i) 10_tink_Port_7_1 (o1) Connector 0, Fin 4/ Activate output yes Bit
H(i) 10_Link_Port_8_1 (Modufiex 10 Link) Connector 0, Pin 4 / Manual output reset after overcurrent no Bit
H(Jl Diagnostics_1 (Disgnostics) Connector 0, Pin 4 / Output after error ] BitArea
(i) 10_tink Events_1(10-ink Events) Connector 1, Pin 4 { Invert digital input no Bit
(] vAUX_control_t (VAUX contral) Connector 1, Pin 4 / Pulse stretching input [i} Unsigneds 0..255 v
H[Jl Module_status_1 (Device status) 2 >
.@ Device_Identity_1 (Device Identity) P N
Messages - Total 2 error(s), 0 warning(s), 0 message(s) v 3 X
f Profinet - |Q 1 error(s) |® 0 warning(s) |ﬂ 0 message(s) ‘ w O
% Devices |[) POUs - - . R
Lastbuid: € 0 % 0 Precompile: .’é Project user: (nobody) @

Fig. 97: PROFINET engineering (CODESYS); Device parameterization via GSD inactive
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® TBEM-LL-8I0LA.project - CODESYS — [} X
File Edit View Project Build Online Debug Tools Window Help Y
eI R 5 % S || w .
Devices - 0 X || Port 1 1 X ad IO_Link Port 81 ail I0_Link _Port_5_1 ai I0_Link_Port_4_1 Al Iw

= TBEN-LL -STOLA -
J-] ﬁ Device (CODESYS Control Win V3) fnd G Show all v AddFES
=[50 PLC Logic Variable Mapping  Channel Address Type Unit  Desc
=1k Application S Inputs %IB10
(fip Library Manager = 4 Process input data %IB10 USINT
PLC_PRG (PRG) 4y Input 0 %IX10.0  BOOL
=& Task Configuration 4 Tnput 1 %IX10.1  BOOL
= & MainTask (IEC-Tasks) 9 Input 2 %I¥10.2  BOOL
& pLc_PRG L Input 3 %Ix10.3 BOOL
= @ Profinet_CommunicationTask (IEC-Tasks) 4y Input 4 oLIN10.4 BOOL
@ PM_Controller. CommCycdle 4y Input 5 0LI¥10.5 BOOL
@ Profinet_IOTask (IEC-Tasks) 4y Input & %LI%10.6 BOOL
= [ Ethernet Ethernet) 4 Input 7 °%I10.7  BOOL
=@ pn_Controller (PN-Controller) -ty Process input data %511 USINT
=H) TBEN LL_SIOLA (TEEN-LL-BIOLA) 4 Process input data *%IB12 USINT
) Basic ©xP) ety Process input data %513 USINT
M) 10_Link Port_1_t (TBIL-53-8D%P) 4 Inputs PS %IB14 Enumeration of BYTE
B[] 10_tink Port_2_1 {IN 1 WORD/OUT 4 V]| | = .%g Process outputdata | %QE2 USINT
H(J) 10_Link_Port_3_1 (Li1000P0-Q25L) L Output 0 %QN2.0 BOOL
H(J) 10_Link_Port_4_1 (LRS510-10-xx-H114 r Output 1 %OX2.1 BOOL
H(J) 10_Link_Port_5_1 (PS-o0-LI2UPNEX (F ry Output 2 %aX22  BOOL
H(J 10_Link_Port_6_1 (RUOU-M18E-LIUZP! re Output 3 %QX2.3 Bo0L
M(] 10_Link_Port_7_1(DT) R Qutput 4 %QX2.4 BOOL
W[l 10_Link_Port_8_1 (Modufiex 10 Link) L Qutput 5 %QX2.5 BOOL
H @ Diagnostics_1 (Diagnostics) " Output & %QX2.6 BOOL
B[] 10_Link Events_1 (I0-Link Events) " Output 7 %ON2.7 BOOL
M) vaux_control_1 (vaUX control) 9 Outputs CS %IB15 Enumeration of BYTE
Hﬂ] Module_status_1 (Device status)
H @ Device. Tdentity 1 (Device Identity) | | Reset mapping Always update variables: | Use parent device setting
< s @ = Create new variable " =Mapto existing variable
& Devices | [ POUs < 2
Last build: € 0 & 0 Precompile: o .’é Project user: {nobody) @

Fig. 98: PROFINET engineering (CODESYS): Process data structure 10-Link device with SIDI
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7.10.3 10-Link network scan in TAS desktop

The 10-Link network scan in TAS-Desktop scans a connected network for I0-Link masters and
[O-Link devices connected to them.

»  Scan network for 10-Link devices in the 10-Link view of TAS desktop via Scan network.

TAS DESKTOP DOGUMENTATION TWUNRC K

‘Your Global Automaticn Partner

TURCK AUTOMATION SUITE  TAS DESKTOP = VIEW/FEATURE = 10-LINK

VIEW/FEATURE Q
Network

ARGEE O Actions Port Product name Product text Vendor Application specific tag
BEEP Click "Scan network” to scan for devices

) 2

Import configuration  Help

&

4

Q, Filter

Y

|_
%

Yy
LGJ LeJ

Profinet

Y
&

%

Diagnostics

Y
&

%

CODESYS

Sl
a

%

10-Link

.

o

M12Plus

Fig. 99: TAS - scan network for |O-Link devices

=  AlllO-Link masters connected in the network, including the connected I/0O-Link devices,
are displayed.

TAS DESKTOP  DOCUMENTATION "TUNRC K

Your Glabal Automation Partner

TURCK AUTOMATION SUITE  TAS DESKTOP -» VIEW/FEATURE -» IO-LINK

VIEW/FEATURE Q @) 2
D N i s Q, Filter
& Network Scan network Imporf configuration  Help
EOS ARGEE a Actions Port. Product name Product text Vendor Application specific tag -
S BEEP ® i TBEN-LL-BIOL | 192.168.145.205 | 4.3.5.0 | tbil-test
@) Profinet O +@a 1 TBIL-M1-16DXP 1/0-Hub TURCK e
®) Diagnostics [m] - 3 TBIL-M1-16DXP-8 1/0-Hub TURCK =
]
&, CODESYS Location tag == Function tag *** Hardware revision V29.0 Firmware revision V1.0.7.0 serial number
]
®, 10-Li ;
&% l0-Link ® 1iv TBEN-52-4I0L | 192.168.145.84 | 3.5.5.9 | falks-rack-00-s2-diol
&3 MizPus 0 - 2 TL50 RGB I0L TL50 Multicolor RGB with 10-Link Banner Engineering Corporation
Location tag — Function tag — Hardware revision V00-010 Firmware revision 1.1.16 Serial number 18-05-0908:37:06
® i TBEN-52-410L | 192.168.145.121 | 3.5.1.0 | aufbau-tben-s2-diol
O + @ = 2 TS-530-LI2UPN8X-H1141-L016 intelligent temperature sensor Turck
a + @ = 3 PC025V-201-2UPNEX-H1141 intelligent pressure sensor Turck AST from 247547
m] +@a 4 TBIL-M1-16DIP 1/0-Hub TURCK AST from 128351063
® i TBEN-LL-BIOL | 192.168.145.123 | 4.3.5.0 | aufbau-tben-li-giol
D + e 4>] 3 PS010V-301-2UPNSX-H1141 intelligent pressure sensor Turck uvw
] +@a 5 TBIL-M1-16DXP-B 1/0-Hub TURCK AST from 251047
® 1 TBEN-L4-810LA | 192.168.145.89 | 1.0.5.0 | aufbau-tben-I4-8iola

a + @ = 2 TBIL-S4-8DXP 1/0-Hub Turck
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Click on the Open 10-Link in TAS button to open the IO-Link device application [ 145].

Q <) ? .
Q, Filter
Scan network  Import configuration  Help
D Actions et Product name Product text Vendor Appl,callun
specific tag
Fod TBEN-LL-BIOL | 192.168.145.205 | 4.3.5.0 | thil-test
O + e =3 1 TBIL-M1-16DXP 1/0-Hub TURCK b
O Qs 3 TBIL-M1-16DXP-B 1/O-Hub TURCK =
ink i BEN-S2
Open IO-Link in TAS '
TAS DESKTOP START 10-LINK DOCUMENTATION URCK
U + @4 Your Global Automaticn Partner
TBEN-LL-8I0L I0-LINK = LOCAL /O = PORT 3 - TBIL-M1-16DXP-B Logout
LOCAL /o i Li a E Specialist v
9 Port 1 - TBIL-M1-16DXF Reading Wrifing  Unlink I0DD  Print User role
&) Port 2 - No device
Identification
€ Port 3 - TBIL-M1-16DXP-B Vendor: Turck
€ Port 4- No device FEEITIER Device: TBIL-M1-16DXP-B
) Port 5 - No device 1/0-Hub
Diagnostics V01.0031/2018-12-12 @ 2018, Wemer Turck GmbH Co. & KG
@ Port 6 - No device < Online Documentation
Port 7 - No device URCK
® Observation Vendor Name T I =
@ Port § - No device Vendor Text joww.turck.com | 2
Process data Product Name TBIL-M1-16DXP-B | ?
Product ID 100000881 | ?
Process data
structure Product Text li0-Hub | ?
Generic Serial Number 00 | &
readiuite Hardware Revision V230 I =
Active events Firmware Revision ’V1.0.7.0 | ?
Application-specific Tag T‘” | 5
Eventhistoy  Function Tag = |
Location Tag T‘“ |
Connections e
Device Status Device is OK | ?
Detailed Device Status There are no Events &
Features

Fig. 101: 10-Link view - Open IO-Link device application

The Import 10-Link configuration button can be used to load a previously saved I0-Link device
configuration into a new |O-Link device (example: device replacement).

Q = ?

Q, Filter
Scan network  Import configuration  Help
Port Applicati
D Actions Product name Product text Vendor PP !ca on
specific tag
o TEEN-LL-8I0L | 192.168.145.205 | 4.3.5.0 | tbil
O + @ < 1 TBIL-M1-16DXP IfO-Hub TURCK i
TBIL-M1-16DXP-B IfO-Hub TURCK i
Import 10-Link configuration 2-410L | 192.168.145.84 | 3.5.5.9 | rack-00-52-4iol
TL50 RGB 10L TL50 Multicolor Banner Engineering
RGB with 10-Link Corporation
Corporation

Fig. 102: 10-Link view 0 import 10-Link configuration
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7.104 Commissioning IO-Link devices V1.0 (data storage)

[O-Link devices in accordance with 10-Link specification V1.0 do not support data storage. If an
|O-Link V1.0 device is used, data storage on the I0-Link port of the IO-Link master must be de-
activated, e.g. via the web server or via TAS Desktop.

Deactivating data storage (example: TAS)

» Set Data storage mode at the port to deactivated, clear.

»  Use Writing to write the parameterization into the device.

»  Connect the IO-Link V1.0 device.

=  The LED IOL at the IO-Link port is green, I0-Link communication active.

TAS DESKTOP START 10-LINK DOCUMENTATION TFURCEK

‘Your Global Automation Partner

TBEN-LL-8IOL START = LOCAL /O - PARAMETERS
DEVICE E

@ Info g | Tabview Print

& Pparameters Port1 10LInk
Qf Diagnostics 4\ (Channel 0) 10-Link port parameters

3

| 10-Link without validation v 2

Operation mode

[ Eventiog Port 1 DXP :
- (Channel 1) Data storage mode I | deactivated, clear v /I 2
Ex-flmport >
Ps) Port 2 10Link Cycle time [automatic ] &
Change password Channel 2 -
{} = d : Revision | automatic M 2
Firmware
ctivate Quick Start- E
?(?t?a%mlgf:; Activate Quick Start-Up [no v] 5
LOCAL IO A ot s oLk Device parametrization via GSD |inactive v/ 2
0 in
@ PRI 2 (Channel 4) Diagnostic settings
@ Diagnostics A mort 3 DxXD Process input data invalid | diagnestic generated v 2
3 Input (Channe 5) Deactivate diagnostics [no | >
Dat i
% Output Port 4 10Link ata mapping .
® in (Channel 6) Process input data mapping | swap 16 bit v| 2
nfo .
Port 4 DXP Process output data mapping | swap 16 bit v 2
(Channel 7)
Port 5 10Link
(Channel 8)
Port 6 10Link
(Channel 10)
Port 7 10Link
(Channel 12)
Port 8 10Link
(Channel 14) -

Fig. 103: TAS - deactivate data storage
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7.10.5 Commissioning IO-Link devices V1.1 (data storage)

If another device type is connected to an IO-Link port that has already been used, the data
storage memory of the master should first be deleted, e.g. via the web server of the 10-Link
master or via TAS.

The data storage memory of the master can be deleted in two ways:

Reset the 10-Link master to the factory settings.
Delete the data storage memory of the IO-Link master via the Data storage mode para-
meter.

Reset the I0-Link master to factory settings (example: TAS)

TAS DESKTOP

TBEN-LL-8IOL
DEVICE

@ Info

& Parameters
@ Diagnostics Ak
E Event log

CN Ex-import

4-0 Change password
£¥ Firmware
LOCAL /IO A

& Parameters

@ Diagnostics Ak

2 Input

" Output

@ Info

» In TAS Desktop, reset the IO-Link master to factory settings via Start - Device >
Parameter by clicking Factory reset and reboot - Execute reset .

TUNRCK

Your Global Automation Partner

START 10-LINK DOCUMENTATION

START - DEVICE - PARAMETERS Logout
NI
Reading Whrting Tabwview Print Data format

Activation write permission | with first write access v| ? =
Write permission | all connections | ?
Modbus connection timeout |U = | ?
Watchdog time 500 ms | ?

PROFINET configuration
Device name thil-test | ?
Output behavior at communication loss setto 0 | ?
Deactivate all diagnostics no | ?
Deactivate load voltage diagnostics no | ?
Deactivate /0-ASSISTANT Force Mode o | 2

Global
LED-behavior (PWR) at V2 undervoltage [green ] 2

Resets
Reboot EXECUTE REBOOT
Legacy reset and reboot EXECUTE RESET
Metwaork reset and reboot EXECUTE RESET
Factory reset and reboot EXECUTE RESET

Special device properties
Production data 01 3d 40 00 00 00 4f 49 46 58 53 47 00 | >

ARGEE

ARGEE project write protection |0ﬁ | -

Fig. 104: TAS - resetting the device to factory settings
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Deleting the data storage memory via parameters (example: TAS)

»  Set the parameter Data storage mode to deactivated, clear.
»  Use Writing to write the parameter changes into the device.

TAS DESKTOP START 10-LINK DOCUMENTATION TFURCEKK

Your Global Automation Partner

TBEN-LL-8IOL START - LOCAL I/O - PARAMETERS
DEVICE

@ Info Reading |Writing | Tab view Print
@ Parameters Port1 10Link

»

Qf’ Diagnostics A (Channel 0) 10-Link port parameters . . .
Operation mode | 10-Link without validation v/ 2
[ Eventlog Port 1 DXP :
(Channel 1) Data storage mode l |deac11vated, clear V| /I 2
¢h Ex-/lmport "
P Port 2 10Link Cycle time automatic hd ?
Change password Channel 2 :
{} R : g Revision | automatic v| ?
Firmware
?(?I?a%mglxg; Activate Quick Start-Up [no v| ?
LOCAL IO A Device parametrization via GSD |inactive | ?
& Port 3 10Link ‘ o
Parameters (Channel 4) Diagnostic settings
(ao Diagnostics g Process input data invalid | diagnostic generated v| ?
Port 3 DXP
3 Input (Channel 5) Deactivate diagnostics [no | >
Dat: i
*s Output Port 4 10Link atamapping .
@ (Channel 6) Process input data mapping |5""ap 16 bit "| ?
Info p
Port 4 DXP Process output data mapping | swap 16 bit v| ?
(Channel 7)
Port 5 10Link
(Channel 8)
Port 6 10Link
(Channel 10)
Port 7 10Link
(Channel 12)
Port & 10Link
(Channel 14) M

Fig. 105: TAS: deleting the data storage memory via parameters

» Re-activate the data storage, if necessary and write the parameter changes into the
device via Writing.

»  Connect the I0-Link V1.1 device.

=  The LED IOL at the IO-Link port is green, IO-Link communication active.
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8.1 Parameters
The module provides 4 byte of module parameters and 16 byte of 10-Link port-parameters for
each 10-Link port.
Word no. |(Bit no.
15 14 13 12 11 109 [8 |7 6 5 e 2 | 0
Basic
0x00 R R N N CE - DXP7_ |- DXP5_ |- DXP3_ |- DXP1_ |-
SRO SRO SRO SRO
0x01 R R N N EE - DXP7_ |- DXP5_ |- DXP3_ |- DXP1_ |-
EN DO EN DO EN DO EN DO
10-Link port 1
0x02 Cycle time GSD  |Activ- |Data storage |Operation mode
ate mode
quick
start-
up
0x03 - Mapping Mapping Deactivate PDIN |Rev.
PCDO PDIN diag. invalid
0x04... - - - - - - - - -
0x05
0x06 Vendor ID (MSB) Vendor ID (LSB)
0x07 Device ID Device ID (LSB)
0x08 Device ID (MSB) Device ID
0x09 N e N N - - - - - - - - -
10-Link port 2
OxO0A... Assignment similar to |O-Link port 1 (word 0x02...0x09)
0x11
10-Link port 3
0x12... Assignment similar to |O-Link port 1 (word 0x02...0x09)
0x19
I0-Link port 4
Ox1A... Assignment similar to |O-Link port 1 (word 0x02...0x09)
0x21
Meaning of parameter bits
The default values are written in bold.
Parameter name Value Meaning Description
Dec. Hex.
Manual output 0 0x00 No The output switches on automatically after an
reset after overload.
overcurrent 1 0x01 Yes The output is manually switched-off after an
(DXP... _SRO)

overload until a new set command is given (rise

and fall).
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Parameter name Value Meaning Description
Dec. Hex.

Operationmode 0 0x00 IO-Link without validation Pin 4 is operated in IO-Link mode.
The master does not check if the connected device
matches the configured one.

1 0x01 10-Link with Pin 4 is operated in I0-Link mode.

family compatible device The master checks if the Vendor ID and the MSB of
the Device ID (this byte defines the product family)
of the connected device match those of the con-
figured one. If the master detects a mismatch, the
I0-Link communication is established, but there is
no process data exchange. The device remains in
the safe state (Pre-Operate).
Parameters and diagnostic information can be read
and respectively written.

2 0x02 10-Link with compatible Pin 4 is operated in IO-Link mode.

device The master checks if the Vendor ID and the Device
ID of the connected device match those of the
configured one. If the Vendor ID matches, but the
Device ID not, then the master tries to write the
Device ID to the device. If the writing is successful,
then the device is a compatible one, process data
exchange is possible. If writing the Device ID is not
successful, then process data exchange is not
possible. The device remains in the safe state
(Pre-Operate).
Parameters and diagnostic information can be read
and respectively written.

3 0x03 10-Link with identical device Pin 4 is operated in I0-Link mode.
The master checks if the device type (Vendor ID
and Device ID) and the serial number of the
connected device match the data of the con-
figured one. If the master detects a mismatch, the
I0-Link communication is established, but there is
no process data exchange. The device remains in
the safe state (Pre-Operate).
Parameters and diagnostic information can be read
and respectively written.

4 0x04 DI (with parameter access)  Pin 4 is generally operated as simple digital input.
An acyclic parameter access from the PLC or the
DTM is possible. The 10-Link master starts the port
in [0-link mode, parameterizes the device and sets
the port back into SIO mode (DI). The port remains
in SIO mode (DI) until a new I0-Link request is sent
from the higher-level control.

Data storage is not supported. Connected devices
have to support the SIO mode (DI).

In case of a parameter access, the |O-Link commu-
nication at the port is started. Switching signals are
interrupted.

8 0x08 DI Pin 4 is operated as simple digital input.
Data storage is not supported.
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Parameter name Value Meaning Description
Dec. Hex.
Data Storage Synchronization of parameter data of I0-Link devices (storing the parameter of the connected
Mode device in the master).

If the synchronization is not possible, a diagnostic message is displayed (DS_ERR). In this case
the data memory of the master must be deleted:

»  Select option "deactivated, delete” to delete the data memory of the master
|O-Link devices in accordance with 10-Link specification V1.0 do not support data storage.
When using 10-Link devices with IO-Link V1.0:

»  Select option "deactivated, delete” to deactivate data storage.

0 0x00 Activated Synchronization of parameter data activated.
The actual data (master or device) serve as the
reference data.

1 0x01 Overwrite Synchronization of parameter data activated, the
data in the master serve as reference data.

2 0x02 Readin Synchronization of parameter data activated.
The data in the connected I0-Link device serve as
reference data.

3 0x03 Deactivated, clear Synchronization of parameter data deactivated.
The data set in the master is deleted.
Activate Quick For fast applications (e.g. tool changing applications) the start-up time of IO-Link devices can
Start-Up be shortened. The start-up time defined in the I0-Link specification (TSD = Device Detection

Time) is reduced.

0 0x00 No The start-up time is within the specified range
(0.5 s). All IO-Link devices in accordance with the
specification can be operated.

1 0x01 Yes The start-up time is reduced to approx. 100 ms. It is
not supported by every I0-Link device. It can thus
be necessary to check if the used 10-Link device
starts in this mode.

Device paramete- 0 0x00 Inactive The port is generic or is not parameterized.
rization via GSD 1 0x01 Active In PROFINET the port is parameterized with a
(GSD) specific device type from the GSDML-file (SIDI).
Cycle time 0 0x00 Automatic The lowest cycle time supported by the device is
taken from the table.
16... 0x10 1.6=132,8ms Settable in steps of 0.8 or 1.6 ms.
191 ..
OxBF
255 OxFF Automatic, compatible Compatibility mode The mode solves possible
communication problems with sensors of the SGB
family from IFM.
Revision 0 0x00 Automatic The Master defines the 10-Link revision automa-
tically.
0x01 V1.0 |O-Link Revision V 1.0 is used.
Process input 0 0x00 Diagnostic generated If the process data are invalid, a respective
data invalid diagnostic message is generated.
(PDIN invalid) 1 0x01 No diagnostic generated Invalid process data do not cause a diagnostic
message.
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Parameter name Value Meaning Description

Dec. Hex.

Deactivate Influences the sending of IO-Link-Events from the master to the fieldbus. Depending on the
diagnostics parameterization, the master transmits Events based on their priority to the fieldbus or not.

0 0x00 No The master transmits all I0-Link Events to the
fieldbus.

1 0x01 Notifications The master transmits all I0-Link Events to the
fieldbus except for 10-Link notifications.

2 0x02 Notifications and warnings The master transmits all IO-Link Events to the
fieldbus except for 10-Link notifications and
warnings.

3 0x03 Yes The master doesn't transmit any 10-Link Event to
the fieldbus.

Process inpput Optimization of the process data mapping for the used fieldbus: The I/O-Link-data can be
data mapping swapped depending on the used fieldbus in order to achieve an optimized data mapping on
(Mapping PDIN) the fieldbus side.

PROFINET:

With PROFINET, the parameter is permanently set to 0x00 = direct and cannot be changed.

0 0x00 Direct The process data are not swapped.

i.e.: 0x0123 4567 89AB CDEF
1 0x01 Swap 16 bit The bytes are swapped per word.
i.e.: 0x2301 6745 AB89 EFCD

2 0x02 Swap 32 bit The bytes are swapped per double word.
i.e.: 0x6745 2301 EFCD AB89

3 0x03 Swap all All bytes are swapped.

i.e.: OXEFCD AB89 6745 2301

Process output see above Process input data mapping
data mapping
(Mapping PDOUT)

Vendor ID 0...65535 Vendor ID for the port configuration check
0x0000...0xFFFF

Device ID 0...16777215 Device ID for the port configuration check,
0...0xO0OFFFFFF 24 bit value
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Values for the parameter "cycle time” in ms:

Time |Value |Time |Value [Time |Value [Time |Value |Time |Value |Time |Value
Auto |0x00 (16 0x58 [31.2 |Ox7E |60.8 |0x92 [91.2 |OxA5 [121.6 |0xB8

1.6 0x10 [16.8 |Ox5A |32 0x80 (624 |0x93 [92.8 |0xA6 [123.2 |0xB9

24 0x18 [17.6 |Ox5C |33.6 |0x81 |64 0x94 944 |OxA7 |124.8 |0xBA
3.2 0x20 |184 |Ox5E |35.2 |0x82 |65.6 |0x95 |96 0xA8 |126.4 |OxBB

4 0x28 [19.2 |0x60 |36.8 |0x83 |67.1 0x96 [97.6 |OxA9 |128 0xBC

4.8 0x30 |20 0x62 [384 |0x84 |68.8 |0x97 [99.2 |OxAA |129.6 |0xBD
5.6 0x38 (20.8 |0x67 |40 0x85 [70.4 |0x98 |100.8 |0xAB |131.2 |OxBE

6.4 0x40 (216 |Ox66 |41.6 |0x86 |72 0x99 [102.4 |OxAC |132.8 |0OxBF

7.2 0x42 (224 |0x68 |43.2 |0x87 |73.6 |0Ox9A |104 OxAD |Reserved

8 0x44 |23.2 |Ox6A |448 |0x88 |75.2 |Ox9B |105.6 |OxAE
8.8 0x46 |24.0 |0x6C |464 |0x89 |76.8 |0x9C |107.2 |OxAF
9.6 0x48 |24.8 |Ox6E |48 Ox8A |784 |0x9D |108.8 |0xBO
104 |Ox4A |25.6 |0x70 |49.6 |0x8B |80 Ox9E [110.4 |OxB1
11.2 |0x4C |26.4 |0x72 |51.2 |0x8C [81.6 |Ox9F (112 0xB2
12.0 |Ox4E |27.2 |0x74 |52.8 |0x8D (83.2 |OxAO |113.6 |OxB3
12.8 |0x50 (28 0x76 |544 |Ox8E |84.8 |0OxA1 |115.2 |OxB4
13.6 |0x52 (28.8 |0x78 |56 Ox8F [86.4 |0xA2 |116.8 |0xB5
144 |0x54 ([29.6 |0x7A |[57.6 |0x90 |88 O0xA3 |118.4 |0xB6

15.2 1x56 [304 |0x7C [59.2 |0x91 [89.6 |0xA4 (120 0xB7 |Auto., |OxFF
comp.
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The mapping of process data can be adapted application-specifically via the 10-Link-master's
parameterization.

Depending on the used fieldbus, it can be necessary to swap process data word-wise, double
word-wise or completely in order to align them to the data structure in the PLC. The process

data mapping is determined channel by channel through the parameters process input data
mapping and process output data mapping.

Example mapping for fieldbuses with Little Endian-format

Mapping through the 10-Link master - fieldbus > PLC
Byte Device at Device process data in Parameter: Device process data to fieldbus
10-Link port 10-Link master Process data
mapping
Byte O Status/Control Status/Control
Byte 1
10-Link port 1
Byte2 |Temperature Temperature Low byte Swap 16 bit  |Temperature High byte
Byte3 |sensorTs... High byte Low byte
10-Link port 2
Byte4 |Linear position Position Low byte Swap 16 bit  |position High byte
Byte5 |sensorlLi... High byte Low byte
10-Link port 3
Byte6 |I/O hubTBIL-... |Digital 0...7 Direct Digital signal 0...7
signals
Byte 7 Digital 8...15 Digital signal 8...15
signals
I0-Link port 4
Byte 8 Diagnostics Swap all Counter/position |Most
value Significant
Byte
Byte9 |Rotary encoder |Counter/position |Low byte High byte
Byte 10 (Rl value High byte Low byte
Byte 11 Most Diagnostics
Significant
Byte
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8.1.2  PROFINET parameters

For PROFINET, a distinction must be made in the parameters between the PROFINET device
parameters and the parameters of the I/O channels [ 157].

PROFINET device parameters

Default values are shown in bold.

Parameter name Value Meaning Description
Output behavior at 0 setto 0 The device switches the outputs to
communication loss "0". No error information sent.
1 Hold current value The device maintains the actual
output data.
Deactivate all 0 No Diagnostic and alarm messages are
diagnostics generated.
1 yes Diagnostic and alarm messages are
suppressed.
Deactivate load 0 No The monitoring of voltage V2 is
voltage diagnostics activated.
1 yes The sending of the diagnosis is
deactivated.
Deactivate 0 No Explicit deactivation of the Ethernet
[/O-ASSISTANT 1 yes protocols or web server
Force Mode
Deactivate 0 No
EtherNet/IP 1 yes
Deactivate 0 No
Modbus TCP 1 yes
Deactivate 0 No
WEB server 1 yes
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8.2  |0O-Link functions for acyclic communication

The acyclic access to the data of IO-Link devices is realized via 10-Link CALLs. A distinction must
be made between data of the I0O-Link master (IOLM) and data of connected IO-Link devices
(IOLD).

The addressing of the IO-Link CALL defines which device is addressed via the CALL:
The addressing is defined by the so called Entitiy_Port:

Entity_Port 0 = IO-Link master module (IOLM)

Entity_Port 1 =10-Link device at IO-Link port 1

Entity_Port 4 = 10-Link device at IO-Link port 4

8.2.1 Port functions for Port O (IO-Link Master)

|O-Link index (port function invocation)

The access to the I0-Link master functionalities (port 0) is done via index 65535.

Subindex 64: Master Port Validation Configuration

The object writes a specific configuration of the devices which have to be connected to the
|O-Link port to the master. The master stores the data for the The 10-Link device expected at
the port and then accepts only one device at the port with exactly matching data (vendor ID,
device ID and serial number).

The Master Port Validation Configuration is only useful in combination with an operation mode
with validation (I0-Link with family compatible device, I0-Link with compatible device,
10-Link with identical device.

Entity_Port 10-Link sub index Read/write Length
0 64 Write Max. 96 byte

Structure of the command IOL_Port_Config:

Content Size Format Comment

IOL1 VENDOR_ID 2 byte Unsigned 16
DEVICE_ID 4 byte Unsigned 32
FUNCTION_ID 2 byte Unsigned 16 Value: 0
SERIAL_NUMBER 16 byte String

IOL2 VENDOR_ID 2 byte Unsigned 16
DEVICE_ID 4 byte Unsigned 32
FUNCTION_ID 2 byte Unsigned 16 Value: 0
SERIAL_NUMBER 16 byte String

IOL3 VENDOR_ID 2 byte Unsigned 16
DEVICE_ID 4 byte Unsigned 32
FUNCTION_ID 2 byte Unsigned 16 Value: 0
SERIAL_NUMBER 16 byte String

IOL4 VENDOR_ID 2 byte Unsigned 16
DEVICE_ID 4 byte Unsigned 32
FUNCTION_ID 2 byte Unsigned 16 Value: 0
SERIAL_NUMBER 16 byte String
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Subindex 65: 10-Link events
The object reads |0-Link Event diagnostics.

Entity_Port 10-Link sub index Read/write Length
0 65 Read 255 byte

NOTE
Only "appears" (coming diagnostics) and "Single Shot Events" are shown, as long as
they are pending.

Structure of the read data:

Byte 0 contains 2 bit per |IO-Link port which show, if the process data of the connected
device are valid or not.

4 byte per diagnostic event, which assign and specify the diagnostics more precisely.
A maximum of 14 Events per I0-Link port are shown.

Byte no. |Bit no. Description
7 6 5 4 3 2 1 0
0 x |PD_Valid Input Port 1
X PD_Valid Output Port 1
X PD_Valid Input Port 2
X PD_Valid Output Port 2
X PD_Valid Input Port 3
X PD_Valid Output Port 3
X PD_Valid Input Port 4
X PD_Valid Output Port 4
1 reserved
2 Qualifier Defines the type of the event (Warning, Noti-

fication, Single Shot Event, etc.) in accordance
with 10-Link specification “lO-Link Interface

and System”.
3 Port I0-Link port which sends an event
Event Code high byte High or- low byte of the error code sent
5 Event Code low byte
223 Qualifier See byte 2...5
224 Port

225 Event Code high byte
226 Event Code low byte
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Subindex 66: Set Default Parameterization

Writing this object sets the IO-Link master back to factory settings. Any parameter setting and
configuration is overwritten. The data storage buffer is deleted as well.

Entity_Port 10-Link sub index Read/write Length
0 66 Write 4 byte

Structure of the reset command:

Byte 3 Byte 2 Byte 1 Byte O
OXEF 0xBE 0xAD 0xDE

Subindex 67: Teach Mode

The master reads all data (device-ld, vendor-ID, serial number, etc.) from the connected device
and saves them. All all previously saved device data are overwritten.

Entity Port 10-Link sub index Read/write Length
0 67 Write 1 byte

Structure of the Teach command:

Byte O

0x00 Teach all ports
0x01 Teach port 1
0x02 Teach port 2
0x03 Teach port 3
0x04 Teach port 4
0x05...0xFF Reserved
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Subindex 68: Master Port Scan Configuration

The object reads the configuration of the 10-Link devices connected to the IO-Link master.

28 byte are returned per 10-Link port.

Entity_Port
0

10-Link sub index Read/write Length

68

Read Max. 112 byte

Structure of the response telegram:

10-Link-port Content Length Format Description
Port 1 Vendor ID 2 byte UINT16 Vendor ID of the connected
device
Device ID 4 byte UINT32 Device ID of the connected
device
Function ID 2 byte UINT16 Reserved
Serial number 16 byte UINTS8 Serial number of the connected
device
COM_Revision 1 byte UINT8 |0-Link version
Proc_In_Length 1 byte UINT8 Process input data length of the
connected device, [ 167]
Proc_Out_Lengt 1 byte UINT8 Process output data length of
h the connected device, [ 167]
Cycle time 1 byte UINT8 Cycle time of the connected

device

Port 2...port4 Structure similar to port 1

Length of the process data from the connected I0-Link device

The structure of the input and output data is identical except for bit 6. The SIO bit is only
contained in the process input data.

Bit 7 Bit 6

Bit 5

Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Reserved |SIO

BYTE

LENGTH

Bit 6: SIO (only valid for process input data)

SI0
0 SIO mode not supported
1 SIO mode supported by device

Bit 7 and bits 0...4 in combination provide information about the length of the process data.

BYTE LENGTH Meaning

0 0 No process data

0 1 1 bit process data

0 n(2...15) n bit of process data, structured in bits
0 16 16 bit of process data, structured in bits
0 17...31 Reserved

1 0,1 Reserved

1 2 3 byte, structured in bytes

1 n(3...30) n + 1 byte, structured in bytes

1 31 32 byte, structured in bytes

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com V03.00 | 2025/04 | 167



Parameterizing and configuring "TUNRC K

|O-Link functions for acyclic communication Your Global Automation Partner

Subindex 69: Extended Port Diagnostics
The object reads the Extended Port Diagnostics.

Entity_Port 10-Link sub index Read/write Length
0 69 Read Max. 120 byte

Structure of the Extended Port Diagnostics:

Byte no. |[Bit no.
7 6 5 4 3 2 1 0
NO_SIO |TCYC - - DS_F NO_DS

0

1 - WD MD PDI_H - - NO_PD
2 - - - - - - - -
3

Device status according to 10-Link specification

Diagnostic bit Meaning

NO_DS The parameterized port mode does not support data storage.
Remedy:
Change the parameterization of the port.

DS_F Error in the data storage, synchronization not possible
Possible causes:
Connected device does not support data storage
Overflow of the data storage buffer

Remedy:
» Connect a device that supports data storage.
» Clear the data storage buffer.
» Deactivate the data storage.

TCYC The device does not support the cycle time parameterized in the master.
Remedy:

» Increase the cycle time set in the master.

NO_SIO The device does not support the SIO mode.
Remedy:
» Select the IO-Link mode for this port.
NO_PD No process data available The connected device is not ready for operation.
Remedy:
»  Check the configuration.

PDI_E The connected device reports invalid process data in accordance with
I0-Link specification V1.0.

PDI_H The connected device reports invalid process data in accordance with
IO-Link specification V1.1.
MD Missing device, no I0-Link device detected.
Remedy:
Check the IO-Link cable.
Change the device.

WD Wrong device detected: one or more parameters of the connected device
(Vendor ID, Device ID, serial number) does not/do not match the data
which are stored in the master for this device.

Remedy:
Change the device.
Adapt the master parameterization.

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com \V03.00 | 2025/04 | 168



Device Status

Value

Meaning
Device works correctly

Maintenance Event

Out-of-Specification Event

Functional check

Error

0
1
2
3
4
5..

.255

Reserved
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9  Operating

9.1 Process input data

Word |Bit no.

(1 15 \14 ‘13 ‘12 \11 \10 ‘9 ‘8 \7 ‘6 \5 ‘4 \3 \2 ‘1 \o

Basic

0x00 |- - - - - - - - DXP7 |DI6 |DXP5 |DI4 |DXP3 [DI2 [DXP1 |DIO

(SI0) (SI0) (SI0) (SI0)

ox01 |- - - - - - - - - DVS6 |- DVS4 |- DVS2 |- DVSO

I0-Link process input data

0x02 |IO-Link port 1,

structure depends on the channel parameterization (0...32 byte per channel)

Ox11

0x12 |lO-Link port 2,

structure depends on the channel parameterization (0...32 byte per channel)

0x21

0x22 |lO-Link port 3,

structure depends on the channel parameterization (0...32 byte per channel)

0x31

0x32 |IO-Link port 4,

structure depends on the channel parameterization (0...32 byte per channel)

0x41

Diagnostics
DXP channels

0x42 |- - - - - - - - ERR |- ERR |- ERR |- ERR |-

DXP7 DXP 5 DXP 3 DXP 1

|O-Link port 1

0x43 |GEN- |OVL |V \ UL |LL 0 PRME|EVT2 |EVT1 |PD HW |DS CFG |PPE |-
ERR HIGH [LOW [VE VU |[TMP |R INV  |[ERR |ERR |ERR

0x44  [IO-Link port 2, assignment similar to port 1

0x45  |IO-Link port 3, assignment similar to port 1

0x46  |IO-Link port 4, assignment similar to port 1

10-Link events

0x47 |Port (1st Event) Qualifier (1st Event)

0x48 |Event Code low byte (1st event) Event Code high byte (1st event)

0x65 |Port 16th event) Qualifier (16th event)

0x66 |Event Code low byte (16th event) Event Code high byte (16th event)

Module status (status word)

ox67 |- [fce - | Jeomvi |- v |- | | | | | ok
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Meaning of the process data bits

Name Value Meaning
1/0 data
DI... Digital input
0 No signal at DI (pin 4, SIO)
1 Signal at DI (pin 4, SIO)
DXP... Configurable digital channel (DXP channel)
0 No input signal at DXP channel (pin 2)
1 Input signal at DXP channel (pin 2)
DVS... Input value valid (Data Valid Signal)
0 The 10-Link data are invalid.

Possible causes:
Sensor supply below the admissible range.
|O-Link port parameterized as simple digital input.
No IO-Link device connected to the master.
No input data received from the connected device (only
valid for devices with an input data length > 0).
No reaction from the connected device to the sending of
output data (only valid for devices with an output data

length > 0).
The connected device sends an Process input data invalid
error.
1 The 10-Link data are valid.
10-Link process input Process input data of the connected 10-Link device The order of the |O-
data Link process input data can be changed via the parameter "Process
input data mapping".
Diagnostics Software diagnostic messages
10-Link Events [ 165]
Module status [ 175]
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9.2  Process output data

Word |Bit no.

no.  11s 14 13 12 1119 87 6 5 4 3 2 1 o
110

Basic

x0[- |- |- |- ||| |- |oxr7 |pps |DxPs |pD4 |DXP3 |DD2 |DXP1 |DDO

10-Link process output data

0x01 |lO-Link port 1,
structure depends on the channel parameterization (0...32 byte per channel)

0x10
0x11 |lIO-Link port 2,
structure depends on the channel parameterization (0...32 byte per channel)

0x20
0x21 |lO-Link port 3,
structure depends on the channel parameterization (0...32 byte per channel)

0x30
0x31 |IO-Link port 4,
structure depends on the channel parameterization (0...32 byte per channel)

0x40

Name Value Meaning
1/0 data
DXP... DXP output
0 Output inactive
1 Output active, max. output current 2 A
DD... Deactivate diagnostics
0 Diagnostic messages are sent depending on the setting of the para-

meter "Deactive diagnostics". [ 160]

1 All diagnostic messages are suppressed.
Possible application: Controlled deactivation and activation of the
diagnostic messages via the process data in the PLC program. In the
case of tool change applications, no diagnostics are sent that would
otherwise lead to system downtimes.
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93  LEDdisplays

The device is provided with the following LEDs:

Power supply voltage
Group and bus error

Status
Diagnostics
BUS LED Meaning
Off No voltage present
Green Connection to a master active

Flashing 3 x green in
2s

ARGEE active

Green flashing (1 Hz)

Device is operational

Red

IP address conflict, Restore mode active, F_Reset active or Modbus
connection timeout

Red flashing

Wink command active

Red/green (1 Hz)

Autonegotiation and/or wait for IP address allocation in DHCP or
BootIP mode

ERR LED Meaning

Off No voltage present
Green No diagnostics

Red Diagnostics present

ETH1 and ETH2 LEDs Meaning
Off No Ethernet connection
Green Ethernet connection established, 100 Mbit/s

Green flashing

Data transfer, 100 Mbit/s

Yellow

Ethernet connection established, 10 Mbit/s

Yellow flashing

Data transfer, 10 Mbit/s

LEDIOLO, 2,4,6
(10-Link port)

Meaning (Channel in I10-Link-mode)

Off Port inactive, no 10-Link communication, diagnostics deactivated
Green flashing |O-Link communication, process data valid

Red flashing |O-Link communication active and module error, invalid process data
Red |O-Link supply error free, no 10-Link communication and/ or module

error, process data invalid

LEDIOLO, 2,4,6
(10-Link port)
Off

Meaning (channel in SIO mode (DI))

No input signal

Green

Input signal present
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LEDDXP1,3,5,7 Meaning (input)

Meaning (output)

Off No input signal Output inactive

Green Input signal present Output active (max. 2 A)

Red - Output active with overload/
short circuit

ERR DXP 7 Meaning

White flashing Wink command active
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94  Software diagnostic messages
The device provides the following software diagnostic messages:

DSP diagnostics

Diagnostic messages of the universal digital channels of the module (DXP 1, 3, 5, 7).

[O-Link master diagnostics

The I0-Link master reports problems within the IO-Link communication.

[O-Link device diagnostics

The device diagnostics map the IO-Link Event Codes (according to the IO-Link specification)
sent from the IO-Link devices to the diagnostic telegram of the master.

Event Codes can be read from the connected devices by using appropriate device tools
(e.g. IODD-Interpreter).

Further information concerning the 10-Link Event Codes and their meaning can be found in
the I0-Link specification or in the documentation of the connected devices.

941 Status- and control word

Status word

EtherNet/IP/ |PROFINET Bit7 Bit 6 Bit5 |Bit4 |Bit3 |Bit2 Bit 1 Bit 0
Modbus
Byte 0 Byte 1 V2 - - - - - ARGEE |DIAG
Byte 1 Byte O - FCE - - - coOM V1 -
Bit Description
ARGEE  ARGEE program running
coOM Internal error
The device-internal communication is disturbed.
DIAG Diagnostic messages at the device
FCE The DTM Force Mode is activated. The actual output values may no match the ones

defined and sent by the fieldbus.

The status word is mapped into the module's process data.

In EtherNet/IP the mapping can be deactivated via the Gateway Class (VSC 100).

NOTE

ﬂ Activating or deactivating the status and control word modifies the process data
mapping in den standard Assembly Instances 103 and 104 EtherNet/IP standard
classes, Assembly Object (0x04).

Control word

The control word has no function.
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942  Diagnostic telegram

Channel Byte |Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
no.
DXP DXP diagnostics
0 ERR DXP7 |- ERR DXP5 |- ERR DXP3 |- ERR DXP1 |-
1 - - - - - - - -
10-Link Device diagnostics Master diagnostics
[O-Link port 1 |0 EVT2 EVT1 PDINV HWERR DSERR CFGERR  |PPE -
1 GENERR  |OLV VHIGH VLOW ULVE LLVU OTEMP PRMERR
[O-Link port 2 |2...3 |Assignment similar to 10-Link port 1
[O-Link port 3 |4
|O-Link port 4 |6
NOTE

The “process data” invalid diagnostic (PDINV) can be sent from both devices, |O-Link
master or I0-Link device.

Meaning of diagnostic Bits

Bit Meaning
DXP diagnostics

ERR_DXPx Overcurrent at the output (if the DXP channel is used as output)

10-Link master diagnostics

CFGER Wrong or missing device
The connected device does not match the channel configuration or there is no
device connected to the channel. This diagnostic message depends on the para-
meterization of the channel.

DSER Data storage error
Possible causes:
Data storage mismatch:
|O-Link device in accordance with 10-Link V1.0 connected.
The data storage buffer contains data of another device.
Overflow of the data storage buffer
The connected device may be locked for parameter changes or for data
storage.

PPE Port parameterization

The port parameters are inconsistent. The device parameterization via GSD is

active, but not working.

Possible causes:
The 10-Link-master did not receive GSDML-parameters for a connected
device. The connected device was not parameterized by a PROFINET PLC via
GSDML.
The port is in operation mode "IO-Link without validation" or "DI". These
modes do not allow parameterization via GSDL file.
Data storage mode is active. The parameter is not set to "deactivated, clear".
A device parameterization via GSDML is not possible with activated data
storage.
Vendor or Device ID are "0". The connected device can not be identified and is
thus not parameterizable.
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Bit Meaning
10-Link master/device diagnostics

PDINV Evaluating Process Input Data

The 10-Link master or the I0-Link device report invalid process input data.

The connected device is not in status "operate", which means, it is not ready for

operation.

Possible sources:
The connected device does not match the configured one, additional
diagnostic message Wrong or missing device.
Diagnostic message Process input data invalid because the process value
can not be measured (depends on the IO-Link device).

10-Link device diagnostics

The 10-Link device diagnostics depend on the IO-Link device used. For more
detailed information on the diagnoses, please refer to the documentation for
the 10-Link device.

EVT1 Maintenance events
A Maintenance Event in accordance with the I0-Link specification occurred,
maintenance necessary.

EVT2 Out-of-specification events
An Out-of-Specification Event in accordance with the 10-Link specification
occurred.

GENERR Common error
The device sends an error (device status 4, in accordance with IO-Link specifica-
tion), which is not clearly specified. Read out the device Event Codes in order to
be able to specify the error more precisely.

HWER Hardware error
General hardware error or device malfunction of the connected device

LLVU Lower limit value underrun
The process value lies under the parameterized measurement range or the
chosen measurement range has been chosen too high.

oLv Overload
The connected device detected an overload.

OTMP Overtemperature
A temperature diagnosis is available on the connected device.

PRMERR Parameterization error
The connected device reports a parameterization error (loss of parameters,
no parameter initialization, etc.).

ULVE Upper limit value exceeded
The process value exceeds the parameterized measurement range or the
chosen measurement range has been chosen too low.

VLOW Undervoltage
One of the voltages at the connected device is below the defined range.
VHIGH Overvoltage

One of the voltages at the connected device exceeds the defined range.
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943  PROFINET diagnostics

Module diagnostics PROFINET Diagnostics
(slot 0 according to configuration tool)
Connector Error Code Channel

Undervoltage V1 - 0x0002 0
Undervoltage V2 - 0x0002 1
DXP diagnostics PROFINET Diagnostics
(slot 1 according to configuration tool)

Channel Connector Error Code  Channel
Overcurrent output DXP1 Cco 0x0001 1

DXP3 1 0x0001 3

DXP5 (@) 0x0001 5

DXP7 a3 0x0001 7
10-Link port diagnostics PROFINET Diagnostics
10-Link port 1 Connector Errorcode  Channel
(Slot 2, according to configuration tool)
Undervoltage (VLOW) co 0x0002 0
Overcurrent (VHIGH) 0x0003
Overload (OVL) 0x0004
Over temperature (OTMP) 0x0005
Wrong or missing device (CFGER) 0x0006
Upper limit value exceeded (ULVE) 0x0007
Lower limit value underrun (LLVU) 0x0008
Data storage error (DSER) 0x0009

Process input data invalid (PDINV)
Maintenance events (EVT1)

Out of specification error (EVT2)

Port parameterization error (PPE)
Parameterization error (PRMER) 0x0010
Hardware error (HWER) 0x0010

10-Link port 2
(Slot 3, according to configuration tool)

Similar to port 1 @ 2
10-Link port 3

(Slot 4, according to configuration tool)

Similar to port 1 (] 4
10-Link port 4

(Slot 5, according to configuration tool)

Similar to port 1 a3 6
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9.5  Using IO-Link data storage

|O-Link data storage is only possible if IO-Link devices connected to the 10-Link master are not
parameterized by a controller (e.g., via a GSDML). This means that parameterization of 10-Link
devices in PROFINET via SIDI (Simple 10-Link-Device-Integration 10-Link — SIDI) excludes the use
of data storage.

Data storage mode

NOTE

ﬂ Data storage mode is only available for devices complying with the I0-Link specifica-
tion V1.1. 10-Link devices in accordance with 10-Link specification V1.0 do not
support data storage.

In the 10-Link master, the data storage mode can be set using the parameter “data storage
mode”.

0 = activated

1 = overwrite
2=readin

3 = deactivated, clear

10-Link-Master 10-Link-Device
(loLm) (IOLD)

DS_UPLOAD_FLAG

Fig. 106: Data storage mode — general principle, Para. IOLD = parameters of the I0-Link device

A change of parameters in the device is indicated by the status of the DS_UPLOAD_FLAG bit:

0 =no changes in the device's parameter set
1 =changes in the device's parameter set (e. g. via DTM, at the device, etc.)
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9.5.1  Parameter "Data storage mode” = activated

The synchronization of the parameter sets is bidirectional.
The actual data set (master or device) is valid:
The following applies:

The data set in the device is actual, if DS_UPLOAD_FLAG =1.
The data set in the Master is actual, if DS_UPLOAD_FLAG = 0.

Use Case 1: Parameterizing the Device using e.g.a DTM

v" The 10-Link device is already installed in the system and connected to the master.

»  Parameterizing the device via DTM.

= DS_UPLOAD_FLAG =1, parameter set in the device changed.

=  The parameter data are transferred from the new IO-Link device to the |O-Link master.

IOLM IOLD

Fig. 107: Data storage mode activated — parameter set in the device changed

Use case 2: replace a defective device with a device in the delivery state.

v" The new IO-Link device has not been connected to the master before.
»  The parameters of the new device remain unchanged, DS_UPLOAD_FLAG = 0.

=  The parameter data of the defective device are transferred from the I0-Link master to the
new lO-Link device.

IOLM IOLD

Para. I0LD

Fig. 108: Data storage mode activated — parameter set in the device unchanged
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Use case 3: replace a defective device with a device with unknown (changed) parameters

v" The new IO-Link device has not been connected to the master before.
»  The parameters of the new device remain unchanged, DS_UPLOAD_FLAG = 1.
=  The parameter data are transferred from the new IO-Link device to the |O-Link master.

IOLM

Fig. 109: Data storage mode activated — parameter set in the device changed

NOTE

ﬂ If device replacement is necessary when data storage is activated, an |O-Link
replacement device with unknown parameter data should be reset to its factory
settings before connection to the 10-Link master.
Turck 10-Link devices can be reset to factory settings via a system command using a
generic |O-Link DTM and the device specific IODD. For the reset of third party
devices, please read the corresponding manufacturer documentation.

9.52  Parameter "Data storage mode” = read in
The data set in the device is always the reference data set.
The synchronization of the parameter sets is unidirectional towards to the master.
The status of the DS_UPLOAD_FLAG is ignored.

IOLM

Fig. 110: Data storage mode = read in — parameter set in the device changed

9.53  Parameter "Data storage mode” = overwrite
The data set in the master is always the reference data set.
The synchronization of the parameter sets is unidirectional towards to the device.
The status of the DS_UPLOAD_FLAG is ignored.

IOLM

Fig. 111: Data storage mode = overwrite — parameter set in the master changed
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954  Parameter "Data storage mode” = deactivated, clear

© The data set in the master is deleted.
" The synchronization of parameter sets is deactivated.

IOLM IOLD

.10LD
.10LD
.10LD

Fig. 112: Data storage mode deactivated — no synchronization
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96  Operating IO-Link devices (IO-Link Device Application)

The 10-Link Device Application offers many functions for monitoring IO-Link devices during
operation and for reading out and checking process data. The functions vary depending on the
|O-Link device used and the associated I0DD.

The process data currently present on the 10-Link is prepared and displayed according to the
data structure of the IO-Link device. The chronological progression can be displayed using the

chart function.
START 10-LINK DOCUMENTATION w Y“QHG%K
four Global Automation Partner
TBEN-LL-8IOL IO0-LINK - LOCAL /O - PORT 1 - DR15S-M30E-IOL8X2-H1141 Logout
LOCAL /o ﬁ_, »@ 2R @ I 1~ @ Specialist v
DR15S-M30E-IOLEX2 Read Wiite Unlink IODD Print Clear chart Update chart CSV Exp User role
- Nodevice Identification =
_ No device Vendor: Turck
D EEETZEE wumcs Device: DR155-M30E-IOL8X2-H1141 5
Radar Distance Sensor, 15m sensing range, 1 switching ouput and 1 g
- No device 5 configurable switching or analog output
Diagnostics
e V01.0000 / 2021-10-25 © 2021, Werner Turck GmbH Co. & KG
[— Process data in
Cizznaim Process Data (IN): Switching state of output 1 [
- Nogevice Process Data (IN}: Switching state of output 2 |~
Process data
Process Data (IN): Scaling exponent I~ 4 |
Pfgﬁﬁifu‘::la Process Data (IN): Process data L [e3s2 ]
Radar monitor Out of range (-)

Active events

Event history

English v

Fig. 113: Process data of an |O-Link device

Diagnostics present at the IO-Link device are displayed under Diagnostics.

START 10-LINK DOCUMENTATION UG
Your Global Automation Partner
TBEN-LL-8IOL IO-LINK - LOCAL /O - PORT 1 - DR15S-M30E-IOL8X2-H1141 Logout
LOCAL l/0 g 8 R @ Specialist ¥
DR155-M30E-IOL8X2 Read Write Unlink I0DD Print User role
ST Identification
ey Vendor: Turck
o tevies N — wumese| Device: DR16S-M30E-IOL8X2-H1141 5
Radar Distance Sensor, 15m sensing range, 1 switching ouput and 1 Qﬁ
- No device .
Diagnosti configurable switching or analog output
_ No device V01.0000 / 2021-10-25 © 2021, Werner Turck GmbH Co. & KG
Device Status Failure B
- No device Observation |
Dstailed Device Status Fault from Application (0x8ca3) ?

- No device The sensor was unable to perform

Process data autodetection at output 2.

Error Count o | ?
Process data
structure Operating hours [2064h | ?
Operating hours limit [1000000 h | ?
Radar monitor
Switching counter: Output 1 110089023 B
Active evenis Switching counter: Qutput 2 25609 ?
Switching counter limit: Output 1 [ | ?
Event history Switching counter limit: Output 2 i | ©
System Command START BLINKING
Connections
System Command STOP BLINKING
Features
Extreme values
Smallest distance 0.0 mm | ?

System Command RESET SMALLEST DISTANCE VALUE

Largest distance 51102 mm ] 2

System Command RESET LARGEST DISTANCE VALUE

Fig. 114: Diagnostics at IO-Link device
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Current I0-Link events are processed under Active events and displayed in plain text. The
Event history provides past events.

START  IO-LINK  DOCUMENTATION TUUNRCK

‘Your Glebal Automaticn Partner

TBEN-LL-8I0L IO-LINK - LOCAL I/O - PORT 1 - DR15S-M30E-IOL8X2-H1141 Logout
LOCAL Ii0 B 18 2 D | secmis v

Port 1 - DR15S-M30E-IOL8X2 Read Write Unlink I0DD  Print User role
Rtz =[DEETER Identification -
EiE el i e Vendor: Turck
Port 4 Nodeviee S wurese Device: DR15S-M30E-IOL8X2-H1141 s

. Radar Distance Sensor, 15m sensing range, 1 switching ouput and 1 Qﬁ
Port 5 - No device configurable switching or analog output

Diagnostics

Port 6 - No device V01.0000 / 2021-10-25 @ 2021, Werner Turck GmbH Co. & KG

. Port Instance  Source Type Mode Meaning - action Code
Port7-Nod

o (O GENIEE Clrzzna 1 Applicaton Device Fault Eventappears The sensorwas unable to perform autodetection at output 2 OxBca3

Port 8 - No device

Process data

Process data
structure

Radar monitor

Active events

Event history

Connections

Features

Fig. 115: Active events

In addition, the IO-Link Device Application offers the special functions of some sensors such as
the Radar monitor for Turck radar sensors or the Subsonic monitor for Turck ultrasonic

sensors.
START 10-LINK DOCUMENTATION TURCEK
YYour Global Automation Partner
TBEN-LL-8I0L I0-LINK - LOCAL I/O - PORT 1 - DR15S-M30E-IOL8X2-H1141 Logout
LOCAL I'0 B 8 &R Specialst v
Port 1 - DR155-M30E-IOL8X2: Read Write Unlink I0DD StartiStop User role
FOIt2=No device Identification =
Port 3 - No device Vendor: Turck
N Parameters wwmcse Device: DR15S-M30E-IOL8X2-H1141 5
. Radar Distance Sensor, 15m sensing range, 1 switching ouput and 1 Qi
Port 5 - No device configurable switching or analog output
Diagnostics.
Port 6 - No device V01.0000 / 2021-10-25 © 2021, Werner Turck GmbH Co. & KG
40
Port 7 - No device Observation
Port 8 - No device 35 | m——
Process data
30
Process data
structure 25
Radar f 20
monitor o}
15
Active events
10
Event history
5
Connections.
0
0 2.000 4.000 6.000 8.000 10.000 12.000 15.000
Features millimeter

Measurement specific parameters

Signal amplification [high ~] ?
Frontground suppression [300.0 mm ] 2
Background suppression 000 OMm ] ?
Filter Modes
Signal amplitude filter mode [ Max. enabled v] ?
Min. signal amplitude [100% ] 2

Fig. 116: Radar monitor
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10 Troubleshooting
If the device does not work as expected, proceed as follows:
»  Exclude environmental disturbances.

»  Check the connections of the device for errors.

»  Check device for parameterization errors.
If the malfunction persists, the device is faulty. In this case, decommission the device and
replace it with a new device of the same type.

10.1  Eliminate parameterization errors in the |O-Link master

DXP channels

Error Possible causes Measure

DXP output not The output is deactivated in the default setting of »  Activate the output function via the Ac-
switching the device. tivate output parameter (DXP_EN_DO =
1).

|O-Link channels

LED Diagnostics Possible causes: Remedy

behavior

LED ERR con-  Data storage error 10-Link device according to 10- » Set parameter Data storage mode to
stant red, LED Link V1.0 connected I0-Link deactivated, clear.

IOL red flashing devices in accordance with 10- = Data Storage remain deactivated.

Link specification V1.0 do not
support data storage.

The data storage buffer contains »  Set parameter Data storage mode to

data of another device. deactivated, clear.
» Re-activate the data storage if neces-
sary.
Wrong or missing  The connected device doesnot ~ »  Adapt the parameterization of the
device match the configured one [O-Link port (Vendor ID, Device ID,
(wrong vendor-ID, device-ID etc.) etc.).

The parameterization can be done
manually via the web server, TAS or
similar or by teaching the master us-
ing the 10-Link-Call (port 0 function,
sub index 67: Teach mode).

Process input data Certain IO-Link devices send a » Deactivate the sending of the dia-

invalid process input data invalid dia- gnosis for the IO-Link port with the
gnosis if the process value can- parameter Process input data in-
not be measured. valid 2 No diagnostic generated.
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11 Maintenance

Ensure regularly that the plug connections and cables are in good condition.

The devices are maintenance-free, clean dry if required.

11.1  Updating the firmware via TAS

NOTICE
Interruption of the power supply during the firmware update
Risk of device damage due to faulty firmware update

» Do not interrupt the power supply during the firmware update.
» During the firmware update do not reset the power supply.
» Do not interrupt the Ethernet connection during the firmware update.

NOTE

ﬂ The firmware update function in TAS is locked when the controller connection is
active. The device must first be disconnected from the controller before performing
the update.

Starting a firmware update for a device

» Open TAS.

»  Open the network view.
»  Select the device.

»  Click Firmware update.

TAS DESKTOP DOCUMENTATION

TURCK AUTOMATION SUITE  TAS DESKTOP - VIEW/FEATURE - NETWORK

VIEW/FEATURE . 7 "y T
= Q B y 3 C
s Network Scan network Add device Edit device Change PW FIW Update Set clock
[y

@, ARGEE

== D Actions 7 Device typelfeature ?

[ iy |
@, BEEP

@, Profinet O &. O@ ) i ® TBEN-

Fig. 117: Firmware update network view

As an alternative to selecting a single device, it is also possible to select multiple devices. To do
so, all devices to be updated must correspond to the same device type and be in the same TCP
network.

This enables a firmware update to be performed for multiple devices at once.

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com V03.00 | 2025/04 | 186



Maintenance T"URNRC K

Updating the firmware via TAS Your Global Automation Partner

Starting a firmware update for multiple devices

» In the network view, check the box for all desired devices.
»  Click FW update in the header.

TAS DESKTOP DOCUMENTATION

TURCK AUTOMATION SUITE  TAS DESKTOP - VIEW/FEATURE - NETWORK
VIEW/FEATURE
Q (5] Ve Vs e ®©

[l
¢ Network Scan network Add device Edit device Change PW | FW Update | Set clock

[ iy |
@, ARGEE

[ iy |
@, BEEP

@, Profinet

|:| Actions ? Device typelfeature ?

LOO0H®
SOC0OE®

@, Diagnostics

Fig. 118: Firmware update network view multiple devices

NOTE
ﬂ For multiple devices of the same type, a global password can be set, which can be
used to unlock all selected devices directly. This requires that all selected devices
have the same device password and are in the same TCP network.

Enter a global or device password. The default password is “password”.
Click LOG IN.

Click SELECT FILE.

Open the directory of the firmware file.

Select a new firmware file and load it by clicking Open.
Click START to start the firmware update.

Vv VVYVYY

Update device firmware of "o % =0 &

Please enter device password for each device or set as global device password.
Global password @ LOGIN

192.168.1.254 o Switching To Bootloader ece

Do not close the current browser window until the firmware update is complete
Interrupting the loading process can result in damage to the equipment.

Firmware file: dat

SELECTFILE START CANCEL CLOSE

Fig. 119: Firmware update progress

=  The progress of the firmware update is displayed.
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112 Updating the firmware via web server

NOTICE
Interruption of the power supply during the firmware update
Risk of device damage due to faulty firmware update

» Do not interrupt the power supply during the firmware update.
» During the firmware update do not reset the power supply.
» Do not interrupt the Ethernet connection during the firmware update.

»  Open the web server.

» Log on to the device as administrator. The default password for the web server is
“password”.

»  Click Firmware - SELECT FIRMWARE FILE.
» Select the new firmware file and load it via Open.

DOCUMENTATION 10DD CONFIGURATOR LOGOUT
TBEN-L5-810L TBEN-... - Gateway - Firmware
(i) info
b SELECT FIRMWARE FILE
$6b Parameter
@ open X
« v A » ThisPC » Desktop » FW_Update v | 0 Search "FW_Update" -]
Organize = Mew folder =~ M 0
~
3 Quick access
= B Desktop *
LOCAL 10 ;Down\oads »
o Documents *
(;-'u" Info =) Pictures o+ TBEN_.. V...
{"9} GEEWEEY b Music b ot
Diagnosis = RECS
. @ OneDrive
3%, Input
+ I This PC
an Output v
File name: | TBEN_..._V... b....dat | [aniles v

For comments or questions please find your local contact on www.turck.com

Fig. 120: Webserver - Selecting the firmware file
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» Click Update Firmware and start the update.

MAIN DOCUMENTATION 10DD CONFIGURATOR LOGOUT

File TBEN_.._V__b_ dat selected

Diagnosis

Event log

Ex- f Import

Change Password

LOCAL li0

Diagnosis

nput

an Qutput

Fig. 121: Webserver - Starting the firmware update

=  The progress of the firmware update is displayed.

TWURCK

TBEN-...
SELECT FIRMWARE FILE

Write block 568 of 1793

UPDATE FIRMWARE

Flashing

Fig. 122: Webserver - Firmware update running

» Restart the device after the update process has been completed.
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12 Repair

The device is not intended for repair by the user. The device must be decommissioned if it is
faulty. Observe our return acceptance conditions when returning the device to Turck.

12.1  Returning devices

If a device has to be returned, bear in mind that only devices with a decontamination declara-
tion will be accepted. This is available for download at
https://www.turck.de/en/return-service-6079.php

and must be completely filled in, and affixed securely and weather-proof to the outside of the
packaging.

13 Disposal

E: The devices must be disposed of properly and do not belong in the domestic waste.
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14 Technical data

Technical data

Power supply

Supply voltage 24VDC
Permisible range 18...30VDC
[O-Link 20.4...28.8 VDC

Total current

Max. 4 A per voltage group

Ex derating

S. document "Notes on Use in Ex zone 2 and 22"
(ID 100022986)

Operating current

V1: min. 50 mA, max. 110 mA
V2: min.10 mA, max. 115 mA

Sensor/actuator supply VAUX2

Supply from V2, not short-circuit proof,
max. 4A for C0...C3

Potential isolation

Galvanic isolation from V1 and V2 voltage group,
voltage proof up to 500 VDC

Connectors
Ethernet 2x M8, 4-pin, A-coded
Supply 2x M8, 4-pin, A-coded

Digital in-/outputs

M12, 5-pin, A-coded

Max. cable length

Ethernet

100 m (per segment)

Isolation voltages

V1toV2 > 500V AC

V1/V2 to the fieldbus > 500V AC

System data

Transmission rate 10 Mbps/100 Mbps
Protocol detection Automatic, 192.168.1.254
Web server Integrated

Service interface

Ethernet via P1 or P2

Field Logic Controller (FLC)

Supported from firmware version

3.1.10.0

Released as of ARGEE version

2.0.25.0

Modbus TCP

Address assignment

Static IP, DHCP

Supported Function Codes

FC3, FC4, FCe, FC16, FC23

Number of TCP connections 8
Input register start address 0 (0x0000)
Output register start address 2048 (0x0800)

Local port

Port 502, fix setting

EtherNet/IP

Address assignment

According to EtherNet/IP standard

Device Level Ring (DLR)

Supported

Quick Connect (QQ)

<150 ms
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Min. RPI (Requested Packet Interval) 2 ms
Number of Class 3 (TCP) connections 3
Number of Class 1 (CIP) connections 10

Input Assembly Instances

103,120, 121,122,123,124,125

Output Assembly Instances

104,150, 151,152

Configuration Assembly Instance 106

PROFINET

PROFINET specification V235
Conformance Class B (RT)

Address assignment DCP

MinCycle Time 1ms

Fast Start Up (FSU) <150 ms
Diagnostics According to PROFINET alarm handling
Topology detection Supported
Automatic address setting Supported
Media Redundancy Protocol (MRP) Supported
System redundancy S2

Network load class 3

Digital inputs

No. of channels 4 DXP and 4 SIO
Input type PNP

Type of input diagnostics

Channel diagnostics

Switching threshold

EN 61131-2 type 3, PNP

Signal voltage, low level <5V

Signal voltage, high level >11V

Signal current, low level <1.5mA

Signal current, high level >2mA

Max input frequency 100 Hz (for fieldbus communication)
Input delay 0.05 ms

Potential isolation

Galvanic isolation to P1/P2,
voltage proof up to 500 V AC

Digital outputs

No. of channels

4 DXP

Output type

PNP

Type of output diagnostics

Channel diagnostics

Output voltage

24 VDC from potential group

Output current per channel

0.5 A, short-circuit-proof

Potential isolation

Galvanic isolation to P1/P2,
voltage proof up to 500 V AC

10-Link

No. of channels 4

[O-Link Pin 4 in 10-Link mode
|O-Link specification Version 1.1
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Class A

Frame type

Supports all specified frame types

Supported devices

Max. 32 byte input/32 byte output

Input data

Max. 32 byte per channel

Output data

Max. 32 byte per channel

Transmission rate

4.8 kbps (COM 1)
38.4 kbps (COM 2)
230.4 kbps (COM 3)

Transmission cable

Length: max. 20 m standard lines,
3- or 4-wire (depending on the application), unshiel-
ded

Mounting

Type of mounting

Via 2 mounting holes, @ 4.6 mm

Standard/directive conformity

Vibration test

According to EN 60068-2-6

Acceleration

Upto20g

Shock test

According to EN 60068-2-27

Drop and topple

According to IEC 60068-2-31/IEC 60068-2-32

Electromagnetic compatibility

According to EN61131-2

Approvals and certificates

CE, UKCA, FCC statement
UV-resistant according to DIN EN ISO 4892-2A (2013)

UL cond.

cULus LISTED 21 W2, Encl.Type 1 IND.CONT.EQ.

General information

Dimensions (w x | X h)

32X 144 X 32 mm

Operating temperature -40...+70°C
Storage temperature -40...+85°C
Operating height Max. 5000 m
Degree of protection IP65/IP67/1P69K

MTTF

260 years acc. to SN 29500 (Ed. 99) 20 °C

Housing material

PA6-GF30

Housing color

Black

Material screw

303 stainless steel

Material label

Polycarbonate

Halogen free

Yes

Note on FCC

NOTE

ﬂ This device complies with the limit values for a Class A digital device in accordance
with Part 15 of the FCC regulations. Operation of this device in a residential area may
cause harmful interference. In this case users must rectify the interference at their

own cost.
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Germany

Australia

Austria

Belgium

Brazil

Canada

China

Czech Republic

France

Hungary

India

Italy

Japan

Hans Turck GmbH & Co. KG
WitzlebenstralRe 7, 45472 Milheim an der Ruhr
www.turck.de

Turck Australia Pty Ltd
Building 4, 19-25 Duerdin Street, Notting Hill, 3168 Victoria
www.turck.com.au

Turck GmbH
Graumanngasse 7/A5-1, A-1150 Vienna
www.turck.at

TURCK MULTIPROX
Lion d'Orweg 12, B-9300 Aalst
www.multiprox.be

Turck do Brasil Automacéo Ltda.
Rua Anjo Custédio Nr. 42, Jardim Andlia Franco, CEP 03358-040 Séao Paulo
www.turck.com.br

Turck Canada Inc.
140 Duffield Drive, CDN-Markham, Ontario L6G 1B5
www.turck.ca

Turck (Tianjin) Sensor Co. Ltd.

18,4th Xinghuazhi Road, Xiging Economic Development Area, 300381
Tianjin

www.turck.com.cn

TURCK s.r.0.
Na Brne 2065, CZ-500 06 Hradec Kralové
www.turck.cz

TURCK BANNER S.A.S.

11 rue de Courtalin Bat C, Magny Le Hongre, F-77703 MARNE LA VALLEE
Cedex 4

www.turckbanner.fr

TURCK Hungary kft.
Arpéd fejedelem utja 26-28., Obuda Gate, 2. em., H-1023 Budapest
www.turck.hu

TURCK India Automation Pvt. Ltd.

401-403 Aurum Avenue, Survey. No 109 /4, Near Cummins Complex,
Baner-Balewadi Link Rd., 411045 Pune - Maharashtra
www.turck.co.in

TURCK BANNER S.R.L.
Via San Domenico 5, IT-20008 Bareggio (M)
www.turckbanner.it

TURCK Japan Corporation
ISM Akihabara 1F, 1-24-2, Taito, Taito-ku, 110-0016 Tokyo
www.turck.jp
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Korea Turck Korea Co, Ltd.
A605, 43, lljik-ro, Gwangmyeong-si
14353 Gyeonggi-do
www.turck.kr

Malaysia Turck Banner Malaysia Sdn Bhd
Unit A-23A-08, Tower A, Pinnacle Petaling Jaya, Jalan Utara C,
46200 Petaling Jaya Selangor
www.turckbanner.my

Mexico Turck Comercial, S. de RL de CV
Blvd. Campestre No. 100, Parque Industrial SERVER, C.P. 25350 Arteaga,
Coahuila
www.turck.com.mx

Netherlands Turck B. V.
Ruiterlaan 7, NL-8019 BN Zwolle
www.turck.nl

Poland TURCK sp.z.0.0.
Wroclawska 115, PL-45-836 Opole
www.turck.pl

Romania Turck Automation Romania SRL
Str. Siriului nr. 6-8, Sector 1, RO-014354 Bucuresti
www.turck.ro

Sweden Turck AB
Fabriksstraket 9, 433 76 Jonsered
www.turck.se

Singapore TURCK BANNER Singapore Pte. Ltd.
25 International Business Park, #04-75/77 (West Wing) German Centre,
609916 Singapore
www.turckbanner.sg

South Africa Turck Banner (Pty) Ltd
Boeing Road East, Bedfordview, ZA-2007 Johannesburg
www.turckbanner.co.za

Turkey Turck Otomasyon Ticaret Limited Sirketi
Indnl mah. Kayisdagi c., Yesil Konak Evleri No: 178, A Blok D:4,
34755 Kadikoy/ Istanbul
www.turck.com.tr

United Kingdom TURCK BANNER LIMITED
Blenheim House, Hurricane Way, GB-S511 8YT Wickford, Essex
www.turckbanner.co.uk

USA Turck Inc.
3000 Campus Drive, USA-MN 55441 Minneapolis
www.turck.us
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