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1 About these instructions

1.1

1.2

2018/10

These operating instructions describe the structure, functions and the use of the product and will
help you to operate the product as intended. Read these instructions carefully before using the
product. This is to avoid possible damage to persons, property or the device. Retain the instructions
for future use during the service life of the product. If the product is passed on, pass on these instruc-

tions as well.
For all general information about the 10 systems BL20 and BL67, please read the manuals for the
product families (see ).

Target Groups

These instructions are aimed at qualified personnel and must be carefully read by anyone mount-
ing, commissioning, operating, maintaining, dismantling or disposing of the device.

Explanation of Symbols Used

The following symbols are used in these instructions:

DANGER!

DANGER indicates an immediately dangerous situation, with high risk, the death or severe
injury, if not avoided.

>

WARNING!

WARNING indicates a potentially dangerous situation with medium risk, the death or
severe injury, if not avoided.

>

ATTENTION!
ATTENTION indicates a situation that may lead to property damage, if it is not avoided.

NOTE

In NOTES you find tips, recommendations and important information. The notes facilitate
work, provide more information on specific actions and help to avoid overtime by not fol-
lowing the correct procedure.

= =

» CALLTO ACTION
This symbol identifies steps that the user has to perform.
= RESULTS OF ACTION

This symbol identifies relevant results of steps



1.3

1.4

Additional Documents

The following additional documents are available online at www.turck.com:
= Data sheet

Manuals for the BL20 and BL67 I/0 modules

Manuals for the BL20 and BL67 gateways

Approvals
CAD data

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 docu-
ment, please send your suggestions to techdoc@turck.com.
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2 Notes on the Product

2.1 Product Identification

This manual contains all information concerning the Turck |O-Link master modules of the modular
I/O systems BL20 and BL67:

BL20-E-4I0L
BL20-E-4I0L-10
BL67-4I0L

2.1.1 Legal Requirements
The device falls under the following EU directives:
2014/30/EU (electromagnetic compatibility)
2011/65/EU (RoHS Il Directive)

2.1.2  Manufacturer and Service
Hans Turck GmbH & Co. KG
Witzlebenstrale 7
45472 Muelheim an der Ruhr
Germany

Turck supports you with your projects, from initial analysis to the commissioning of your applica-
tion. The Turck product database contains software tools for programming, configuration or com-
missioning, data sheets and CAD files in numerous export formats. You can access the product data-
base at the following address:

Should you have any further questions, please contact the sales and service team in Germany under
the following telephone numbers:

Sales: +49 208 4952-380
Technology: +49 208 4952-390

Internet:

Outside Germany, please contact your local Turck representative.

2018/10 7
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3 For Your Safety

The product is designed according to state-of-the-art technology. However, residual risks still exist.
Observe the following warnings and safety notices to prevent damage to persons and property.
Turck accepts no liability for damage caused by failure to observe these warning and safety notices.

3.1 Intended Use

These devices are designed solely for use in industrial areas.

The Turck IO-Link master modules BL20-E-4lOL(-10) or respectively BL67-4l0L are technology mod-
ules of the modular I/O-systems BL20 and BL67. They can be connected to several fieldbus systems
and Ethernet protocols via the respective gateways. They transmit signals of the connected IO-Link
devices to the gateway which, depending on the type of gateway, communicates with the higher
level controls via different fieldbus or Ethernet protocols.

3.2 General Safety Instructions
The device may only be assembled, installed, operated and maintained by professionally trained
personnel.

The device may only be used in accordance with applicable national and international regula-
tions, standards and la

WS.

The device only meets the EMC requirements for industrial areas and is not suitable for use in res-
idential areas.

2018/10 9
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4 Product description

The Turck IO-Link master modules BL20-E-4IOL(-10) or respectively BL67-4I0L are technology mod-
ules of the modular I/0-systems BL20 and BL67. They can be connected to several fieldbus systems
and Ethernet protocols via the respective gateways.

The I0-Link module provides 4 10-Link master channels and 4 universal digital channels (PNP).

The four I0-Link channels can be parameterized independently and can optionally be operated in
|0-Link mode (IOL) or in standard 1/0 mode (DI mode).

The four universal digital channels are designed as XSG-channels and can therefore be parameter-
ized as in- or output.

4.1 Device Overview

Fig. 1: BL67-4I10L Fig. 2: BL20-E-4I0L/BL20-E-4I0L-10

4.2 Properties and Features

4-channel I0-Link master according to specification V1.1

4 universal digital channels, PNP, channel diagnostics, 0,5 A

4.3 Compatible gateways

4.3.1 Compatible BL20 gateways

BL20-E-410L
Fieldbus Gateway Ident no. support from gateway
firmware version
PROFIBUS-DP BL20-GW-DPV1 6827234 >V1.27
BL20-E-GW-DP 6827250 >V1.27
CANopen BL20-E-GW-CO 6827252 >V5.02
BL20-GWBR-CANOPEN 6827167 >V5.02

2018/10 11



Product description

Fieldbus Gateway Ident no. support from gateway
firmware version
DeviceNet BL20-E-GW-DN 6827301 >V2.16
BL20-GWBR-DNET 6827168 >V7.18
Multi protocol BL20-E-GW-EN 6827239 >V3.29.0
BL20-E-GW-EN/ET 6827338 >V3.29.0
B20-E-4I0L-10
Fieldbus Gateway Ident no. support from gateway
firmware version
PROFIBUS-DP BL20-GW-DPV1 6827234 >V1.30
BL20-E-GW-DP 6827250 >V1.29
CANopen BL20-E-GW-CO 6827252 -
BL20-GWBR-CANOPEN 6827167 -
DeviceNet BL20-E-GW-DN 6827301 -
BL20-GWBR-DNET 6827168 -
Multi protocol BL20-E-GW-EN 6827239 >V3.3.8.0
BL20-E-GW-EN/ET 6827338 >V3.3.8.0

432  Compatible BL20 gateways, CODESSYS programmable

BL20-E-4I10L
Fieldbus Product Ident no. firmware version CODESYS package
Multi protocol BL20-PG-EN-V3 6827393 >1.0.7.0 >1.0.5.0
BL20-E-4I0L-10
not supported
433  Compatible BL67 gateways
BL67-4I0L
Fieldbus Gateway Ident no. supported from gateway
firmware version
PROFIBUS-DP BL67-GW-DPV1 6827232 >V1.27
CANopen BL67-GW-CO 6827200 >V5.02
DeviceNet BL67-GW-EN 6827183 2V7.18
Multi protocol BL67-GW-EN 6827214 >V3.1.0.0
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BL67-4I0L

Fieldbus

Multi protocol

BL67-PG-EN-V3

Compatible BL67 gateways, CODESYS programmable

Product Ident no.

6827394

Firmware CODESYS pack-
version age
>V1.1.5.0 >V1.1.5.0

Technical data

NOTE
ﬂ For all technical data that are specific for the product lines, please read the I/0O-manuals

of the respective product family (BL20: and BL67: ).
BL20-E-4I0L/ BL67-4I10L
BL20-E-410L-10
Power supply
Module bus current I, Max. <40 mA Max. <40 mA
Nominal current from field supply <50 mA <50 mA
Inverse-polarity protection Yes Yes
Power loss <26W <26 W
Galvanic isolation
U,,/U,/FE 500 VDC 500 VDC
Bridging power failure
Time 10 ms 10 ms
Repeat rate 1/s 1/s
Sensor supply From moU,: From V..

24V DC (20.4 VDC...30 VDQ)

24V DC (20.4 VDC...30 VDQ)

Short-circuit protection

yes, 4 A via the gateway

Output current |,

05A

IAMAX

0,6 A, according to IEC6 11 31-2

Operating temperature 0...455°C -40...+70°C
Restriction:
|O-Link ports as Dl:
-40...+55°C
Connection technology Push-in tension clamp terminals M12
Inputs
Number of inputs 4 4

Input type

Digital pnp inputs,
type 1 according to EN 61 131-
2:2007

Digital pnp inputs,
type 1 according to EN 61 131-
2:2007

Low level signal voltage <5V <5V
High-level signal voltage >11V >11V
Low level signal current < 1,5 mA XSG/ < 1,5 mA XSG/

< 5 mA (I0-Link port as DI)

< 5 mA (I0-Link port as DI)

High-level signal current

2,1...3,7 mA XSG/
6...12 mA (IO-Link port as DI)

2,1...3,7 mA XSG/
6...12 mA (I0-Link port as DI)

Potential isolation

Electronic to field

Electronic to field

13
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Product description

BL20-E-4I10L/ BL67-4I10L
BL20-E-4I0L-10
Outputs
Number of outputs 4 4
Output type pnp pnp
Output current per channel 05A 05A
Output delay 1ms 1ms
Load type Ohmic, inductive lamp load Ohmic, inductive lamp load
Resistive load >48Q >48Q
Load impedance, inductive <12H <1,2H
Lamp load <3W <3W
Switching frequency, resistive <200 Hz <200 Hz
Switching frequency, inductive ~ <2Hz <2Hz
Switching frequency, lamp load <20 Hz <20Hz
Potential isolation Electronic to field Electronic to field
10-Link
Number of ports 4 4
|O-Link specification V1.0, V1.1 according to IEC 61 131- V1.0, V1.1 according to [EC61 131-
9 9
|O-Link port type Class A Class A
Frame type Supports all specified frame types  Supports all specified frame types
Supported devices BL20-E-4I10L: Maximum 14 byte input/
Maximum 14 byte input/ 14 byte output
14 byte output
BL20-E-4IOL-10:
Maximum 30 byte input/
30 byte output
Transmission rate 4,8 kbps (COM 1) 4,8 kbps (COM 1)
38,4 kbps (COM 2) 38,4 kbps (COM 2)
230,4 kbps (COM 3) 230,4 kbps (COM 3)
Transmission cable Length: max. 20 m Length: max. 20 m
standard cables, standard cables,
3- or 4-wire (depending on the 3- or 4-wire (depending on the
application), unshielded application), unshielded
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Connecting

@ ATTENTION!
Wrong supply of 10-Link devices

Damage to the electronics
» The lO-Link devices must only be supplied with the voltage provided at the supply ter-

minals
BL67:V

sens (

pin 1 and 3)

BL20: U, (terminal 9 and 10)

BL67-wiring diagram

Base module

BL67-B-4M12

Wiring diagram

1 =VSsENs
2=XSG
3=GND

4 =C/Q (I0-Link)
5=FE

» Connect a maximum of 4 |0-Link devices to Pin 4 of the four M12 connectors. The universal XSG-
channel (in-or output) is provided at pin 2.

BL20-wiring diagram

Wiring diagram

1 E C/Q (Channel 1

2@| c

( )

( )

3 E C/Q (Channel 3)
)

Channel 2

4 @ | ©/Q(Channel 4
5 @f—| XSG (Channel 5

7 E XSG (Channel 7
8 @F—/| XsG (Channel 8
o @—]| GnDL

10 @] +uL

)
6 @ —| XsG (Channel 6)
)
)

» Connect a maximum of 4 10-Link devices to terminals 1...4.
The universal XSG-channel (in-or output) is provided at terminals 5...8.

15



Product description

Special notes for supplying the I0-Link devices for BL20

BL20-Gateway E-410L

UIN T =
(max.10A)_§_?__OG-NqL- - 200 O
L1 OUss N O |0-Link Device
E——OGNDSYS ! — 11 24VDC
E internal E SXSGO 2
L E [_;__G_NE_LO . 2 GND
optiona E ...... EO i L— 4 C/Q (I0-Link)

______________________

@ ATTENTION!
Insufficient fuse protection of U,

Damage to the electronics
» U, has to be protected by a fuse with max. 8 A/10A (depending on type of gateway).
More information can be found in the respective gateway manuals.

@ ATTENTION!
Wrong ground potential
Damage to the electronics

» The I0-Link devices must be supplied with the same potential as U, of the gateway or
the BR/PF module (if used).

16 Hans Turck GmbH & Co. KG | T +49 208 4952-0 | F +49 208 4952-264 | more@turck.com | www.turck.com



5 Function description

5.1 Process image

The 4I0L-modules provide a maximum of 16 or respectively 32 byte of process input data (incl.
2 byte status information) and a maximum of 16 or respectively 32 byte of process output data (incl.
2 byte control data) in total for all 4 for channels.

The process image can be adapted application-specifically via the module's parameterization, see

Device Process input data Process output data
BL20-E-4I0L 16 byte 16 byte
BL67-410L 16 byte 16 byte
BL20-E-4I0L-10 32 byte 32 byte

5.1.1 Process input data

Byte Bit 7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Status 0 XSG8 XSG7 XSG6 XSG5 Dl4 DI3 DI2 DI
1 0cCs oc7 0C6 (0@ DVsS4 DVS3 DVS2 DVS1
Process input 2to .
data 15/31 Mapped process input data
Name Value Meaning
DIx Digital input
0 No signal at DI
1 Input signal at DI

2018/10

XSGx XSG input

0 No input signal at XSG

1 Input signal at XSG
DVSx Input value valid (Data Valid Signal)

0 I0-Link data invalid

Possible causes:
Sensor supply is below the admissible range,
IO-Link port is parameterized as simple digital input,
No device connected to the masters,
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 error "process input data invalid.

1 10-Link data valid

17



Function description

Name

OCx

Value

Meaning

Overcurrent XSG channel

0

No overcurrent

1

Overcurrent at the output (if the XSG channel is used as output)

Mapped process input data

Process input data of the connected device
It depends on the parameterization of the channel which data are shown in which order (see parameter "pro-
cess input data length" and "process input data mapping").

512 Process output data
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
Control 0 XSG8 XSG7 XSG6 XSG5 DD4 DD3 DD2 DD1
1 reserved
Process output 2to
data 15/31 Mapped process output data
Name Value Meaning
DDx Deactivate diagnostics
0 no Diagnostic messages are sent depending on the setting of the param-
eter “Deactive diagnostics”.
1 Yes All diagnostic messages are suppressed.
Possible application:
Deactivation and activation of the diagnostic messages by means of a
program via the process data. In case of tool changing applications, no
diagnostic data are sent which otherwise would lead to machine
downtimes.
XSGx XSG output
0 off Output inactive
1 on Output active, max. output current 0.6 A

18

Process output data

Mapped process output data of the connected device.
It depends on the parameterization of the channel which data are shown in which order (see parameter "pro-
cess output data length" and "process output data mapping").
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513 Process Data Mapping

The mapping of process data can be adapted application-specifically via the master's parameteriza-
tion.

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" "process output data mapping", "process input data length" and "process out-
put data length" (see ).

Example: mapping for field buses with Little Endian-format:

Mapping by Process input data Devices at channel Channel
Master mapping 1.4 parameterization
— field bus— PLC 10-Link device (s. )
Byte A Byte A
Byte 0 Status
Byte 1 Control
Byte 2 Distance Low byte Distance High byte 2 byte process data
Byte 3 High byte Low byte (swap 16 bit)
Byte 4 Digital signal 1..8 Digital signal 1..8 2 byte process data
Byte 5 Digital signal 9..15 Digital signal 9..15 (direct)
Byte 6 Angle x-axis Low byte Angle x-axis High byte 3 \:&\ 4 byte process data
Byte 7 High byte Low byte - (swap 16 bit)
Byte 8 Angle y-axis Low byte Angle y-axis High byte »
Byte 9 High byte Low byte
Byte 10 | Diagnosis Counter/ MSByte — 4 byte process data
Byte 11 | Counter/ Low byte position value High byte i{ (swap all)
Byte 12 position value High byte Low byte
Byte 13 MSByte Diagnosis
Byte 14 | reserved
Byte 15 | reserved

A Low byte, the lowest byte Low-Byte
High byte High-Byte
MSByte: Most Significant Byte

2018/10 19



Function description

52 Parameters

52.1 Parameters for BL20-E-4I0L and BL67-410L
The module provides 16 byte parameter data, 4 byte per port:

Channel Byte Bit7 Bit6 Bit 5 Bit 4 Bit3  |Bit2 Bit 1 Bit 0
Channel 1 0 Activate | Quick Data storage mode Operation mode
output Start-Up
1 Cycle time
2 Process input data Process input Deactivate Process input | Revision
mapping data mapping diagnostics data invalid
3 Process output data length Process input data length
Channel 2 4-7 assignment similar to port 1
Channel 3 8-11 assignment similar to port 1
Channel 4 12-15 assignment similar to port 1

The default values are written in bold.

Name Meaning
Value
Mode
0000 10-Link without Pin 4 (BL67) of the respective connector or the respective terminal
validation 1/2/3 or 4 (BL20) is operated in 10-Link mode.
The master does not check if the connected device matches the
configured one
0010 10-Link with Pin 4 (BL67) of the respective connector or the respective terminal
compatible device 1/2/3 or 4 (BL20) is operated in 10-Link mode.
The master checks if the device type (vendor-ID and device-ID) of
the connected device matches the device type of the configured
one. If the master detects a mismatch, the IO-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.
0011 |0-Link with Pin 4 (BL67) of the respective connector or the respective terminal
identical device 1/2/3 or 4 (BL20) is operated in |0-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
configured one. If the master detects a mismatch, the IO-Link com-
munication 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.
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Name Meaning
Value

0100 DI (with parameter Pin 4 (BL67) of the respective connector or the respective terminal
access) 1/2/3 or 4 (BL20) is generally operated as simple digital input.

However, an acyclic parameter access from the PLC or the DTM is
possible.
The IO-Link master starts the port in 10-link mode, parameterizes
the device and sets the port back into DI-mode. The port remains
in DI mode until a new IO-Link request is sent from the higher-level
control.
Data storage is not supported!
Connected devices have to support the SIO-mode (DI-mode).

1000 DI Pin 4 (BL67) of the respective connector or the respective terminal
1/2/3 or 4 (BL20) is operated as simple digital input.
Data storage is not supported!

Parameter “Mode", "DI (with parameter access)”:

In case of a parameter access, the 10-Link communication at the port is started.
Switching signals are interrupted!

Data storage mode

Synchronization of parameter data of IO-Link devices (storing the parameter of the connected device in the
master).
If the synchronization is not possible, a diagnostic message is displayed (DSggg, see

). In this case select option "11 = deactivated, clear" in order to clear the data buffer of the device.

00 Activated Synchronization of parameter data activated. The most actual data
(master or device) serve as the reference data.

01 Overwrite Synchronization of parameter data activated, the data in the mas-
ter serve as reference data.

10 Read in Synchronization of parameter data activated. The data in the con-
nected lO-Link device serve as reference data.

11 Deactivated, clear Synchronization of parameter data deactivated. The data set in the
master is deleted.

NOTE
ﬂ IO-Link devices in accordance with 10-Link specification V1.0 do not support data storage. In
this case the data storage has to be deactivated (data storage mode: 11 = deactivated, clear).

2018/10 21



Function description

Name Meaning
Value
Quick Start-Up

For fast applications (e.g. tool changing applications) the start-up time of |0-Link devices can be shortened.
The start-up time defined in the IO-Link specification (TSD = Device Detection Time) is reduced.

00 No The start-up time is within the specified range (0.5 s). All 10-Link
devices in accordance with the specification can be operated.

01 Yes The start-up time is reduced to approx. 100 ms. It is not supported
by every 10-Link device.
It can thus be necessary to check if the used I0-Link device starts in

this mode.
Activate output
00 No BL67:
The output at pin 2 of the respective connector/port is deactivated.
BL20:
The output at the respective terminal (5 to 8) is deactivated.
01 Yes BL67:
The output at pin 2 of the respective connector/port is activated.
BL20:
The output at the respective terminal (5 to 8) is activated.
Cycle time
00 Automatic The Master reads the minimum cycle time from the connected
device.
00000001- 0.8t0 132.8 ms Settable in steps of 0.8 or 1.6 ms.
11001111 (see Values for the parameter "cycle time" [ms] )
(0x01 -
0xBF)
Revision
00 Automatic The Master defines the I0-Link-revision automatically.
01 V1.0 I0-Link-Revision V 1.0 is used.
Process input data invalid
00 Diagnostics generated  If the process data are invalid, a respective diagnostic message is
generated.
01 No diagnostics Invalid process data do not cause a diagnostic message.

generated
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Name Meaning
Value
Deactivate diagnostics

Influences the sending of I0-Link-Events from the master to the fieldbus. Depending on the parameteriza-
tion, the master transmits Events based on their priority to the fieldbus or not.

00 No The master transmits all 10-Link Events to the fieldbus.

01 Notifications The master transmits all I0-Link Events to the fieldbus except for
IO-Link notifications.

10 Notifications and The master transmits all |O-Link Events to the fieldbus except for
warnings IO-Link notifications and warnings.
1 Yes The master doesn't transmit any I0-Link Event to the fieldbus.

Process input data mapping

Optimization of the process data mapping for the used fieldbus:
The I/0-Link-data can be swapped depending on the used fieldbus in order to achieve an optimized data
mapping on the fieldbus side.

00 Direct The process data are not swapped.

01 Swap 16 bit The process data are swapped word-wise.

10 Swap 32 bit The process data are swapped double word-wise.
1 Swap all All bytes are swapped.

Process output data mapping

see above "Process input data mapping"

Process input data length

Defines the length of the process input data which are mapped to the fieldbus for this port.

0000 0 byte
0001 1 byte
0010 2 byte
0011 4 byte
0100 6 byte
0101 8 byte
0110 10 byte
0111 12 byte
1000 - reserved
1110

111 14 byte
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Process output data length

Defines the length of the process output data which are mapped to the fieldbus for this port.

0000 0 byte
0001 1 byte
0010 2 byte
0011 4 byte
0100 6 byte
0101 8 byte
0110 10 byte
0111 12 byte
1000 - reserved
1110

1M 14 byte

522  Parameters for BL20-E-4I0L-10
The module provides 32 byte parameter data, 8 byte per port:
Channel Byte Bit 7 ‘ Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Channel 1 0 XSG10 Data storage mode Quick Operation mode
Start-Up
1 Cycle time
2 Process input Process input Deactivate Process input | Revision
data mapping data mapping diagnostics data invalid
3 Process output data length Process input data length
4 Device ID (LSB)
5 Device ID
6 Device ID
7 Device ID (MSB)
Channel 2 8...15 Assignment similar to port 1
Channel 3 16...23 Assignment similar to port 1
Channel 4 24...31 Assignment similar to port 1

24
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The default values are written in bold.

Name Meaning
Value
Operation mode

000 10-Link without The respective terminal 1/2/3 or 4 is operated in 10-Link mode.
validation The master does not check if the connected device matches the
configured one

010 |O-Link with The respective terminal 1/2/3 or 4 is operated in 10-Link mode.
compatible device The master checks if the device type (vendor-ID and device-ID) of
the connected device matches the device type of the configured
one. If the master detects a mismatch, the IO-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.

011 |O-Link with The respective terminal 1/2/3 or 4 is operated in 10-Link mode.
identical device 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
configured one. If the master detects a mismatch, the IO-Link com-
munication 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.

100 DI (with parameter The respective terminal 1/2/3 or 4 is operated as simple digital
access) input.
However, an acyclic parameter access from the PLC or the DTM is
possible.

The IO-Link master starts the port in 10-link mode, parameterizes
the device and sets the port back into DI-mode. The port remains
in DI mode 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-mode).

101 DI The respective terminal 1/2/3 or 4 is operated as simple digital
input.
Data storage is not supported!

Parameter “Mode", "DI (with parameter access)”:

In case of a parameter access, the 10-Link communication at the port is started.
Switching signals are interrupted!
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Name Meaning
Value
data storage mode

Synchronization of parameter data of 10-Link devices (storing the parameter of the connected device in the
master).
If the synchronization is not possible, a diagnostic message is displayed (DSggg, see

). In this case select option "11 = deactivated, clear" in order to clear the data buffer of the device.

00 Activated Synchronization of parameter data activated. The most actual data
(master or device) serve as the reference data.

01 Overwrite Synchronization of parameter data activated, the data in the mas-
ter serve as reference data.

10 Read in Synchronization of parameter data activated. The data in the con-
nected lO-Link device serve as reference data.

11 Deactivated, clear Synchronization of parameter data deactivated. The data set in the
master is deleted.

NOTE
ﬂ IO-Link devices in accordance with 10-Link specification V1.0 do not support data storage. In
this case the data storage has to be deactivated (data storage mode: 11 = deactivated, clear).

Quick Start-Up

For fast applications (e.g. tool changing applications) the start-up time of IO-Link devices can be shortened.
The start-up time defined in the I10-Link specification (TSD = Device Detection Time) is reduced.

00 No The start-up time is within the specified range (0.5 s). All |O-Link
devices in accordance with the specification can be operated.

01 Yes The start-up time is reduced to approx. 100 ms. It is not supported
by every 10-Link device.
It can thus be necessary to check if the used I0-Link device starts in

this mode.
XSG output
00 Off The output is deactivated.
01 Reserved
10 Switchable The output is switchable via the process data.
1 24 VDC The output is switched to 24 VDC and provides the sensor supply
for an 10-Link port.
Cycle time
00 Automatic The Master reads the minimum cycle time from the connected
device.
00000001- 0.8t0132.8 ms Settable in steps of 0.8 or 1.6 ms.
11001111 (see Values for the parameter "cycle time" [ms] )
(0x01 -
0xBF)
Revision
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Name Meaning

Value
00 Automatic The Master defines the IO-Link-revision automatically.
01 V1.0 I0-Link-Revision V 1.0 is used.

Process input data invalid

00 Diagnostics generated  If the process data are invalid, a respective diagnostic message is
generated.
01 No diagnostics Invalid process data do not cause a diagnostic message.
generated

Deactivate diagnostics

Influences the sending of I0-Link-Events from the master to the fieldbus. Depending on the parameteriza-
tion, the master transmits Events based on their priority to the fieldbus or not.

00 No The master transmits all |O-Link Events to the fieldbus.

01 Notifications The master transmits all IO-Link Events to the fieldbus except for
I0-Link notifications.

10 Notifications and The master transmits all |O-Link Events to the fieldbus except for
warnings I0-Link notifications and warnings.
11 Yes The master doesn't transmit any 10-Link Event to the fieldbus.

Process input data mapping

Optimization of the process data mapping for the used fieldbus:
The 1/0-Link-data can be swapped depending on the used fieldbus in order to achieve an optimized data
mapping on the fieldbus side.

00 Direct The process data are not swapped.

01 Swap 16 bit The process data are swapped word-wise.

10 Swap 32 bit The process data are swapped double word-wise.
1 Swap all All bytes are swapped.

Process output data mapping

see above "Process input data mapping"

Process input data length

Defines the length of the process input data which are mapped to the fieldbus for this port.

0000 0 byte
0001 1 byte
0010 2 byte
0011 4 byte
0100 6 byte
0101 8 byte
0110 10 byte

27



0111

12 byte

1000 14 byte
1001 16 byte
1010 18 byte
1011 20 byte
1100 22 byte
1101 24 byte
1110 28 byte
111 30 byte

Process output data length

Defines the length of the process output data which are mapped to the fieldbus for this port.

0000 0 byte
0001 1 byte
0010 2 byte
0011 4 byte
0100 6 byte
0101 8 byte
0110 10 byte
0111 12 byte
1000 14 byte
1001 16 byte
1010 18 byte
1011 20 byte
1100 22 byte
1101 24 byte
1110 28 byte
111 30 byte
Device ID
4 byte Device ID of the connected IO-Link device for the port configura-

tion check
Value range:
0...FFFFFF (24 bit, Little Endian format)
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Values for the parameter "cycle time" [ms]

Time |Value Time |Value |Time |Value |[Time |Value |Time Value |Time Value
0.0 auto 15.2 | 0x56 304 | Ox7C 59.2 | 0x91 89.6 0xA4 120 0xB7
0.8 0x08 16 0x58 31.2 | OX7E 60.8 | 0x92 91.2 0xA5 121.6 0xB8
1.6 0x10 16.8 | OX5A 32 0x80 624 | 0x93 92.8 0xA6 132.2 0xB9
24 0x18 176 | 0x5C 336 | 0x81 64 0x94 94.4 0xA7 124.8 0xBA
32 0x20 184 | OX5E 352 | 0x82 65.6 | 0x95 2 0xA8 126.4 0xBB
4 0x28 19.2 | 0x60 36.8 | 0x83 67.2 | 0x96 97.6 0xA9 128 0xBC
4.8 0x30 20 0x62 384 | 0x84 68.8 | 0x97 99.2 0xAA 129.6 0xBD
5.6 0x38 20.8 | 0x64 40 0x85 704 | 0x98 100.8 0xAB 131.2 0xBE
6.4 0x40 216 | 0x66 416 | 0x86 72 0x99 1024 0xAC 132.8 OxBF
7.2 0x42 224 | 0x68 432 | 0x87 736 | 0x9A 104 OXAD | - -

8 0x44 23.2 | Ox6A 448 | 0x88 75.2 | 0x9B 105.6 OxAE - -
8.8 0x46 240 | 0x6C 464 | 0x89 76.8 | 0x9C 107.2 OxAF - -
9.6 0x48 248 | Ox6E 48 0x8A 784 | 0x9D 108.8 0xB0 - -
104 | Ox4A 256 | 0x70 49.6 | 0x8B 80 0x9E 1104 0xB1 - -
11.2 | 0x4C 264 | 0x72 51.2 | 0x8C 81.6 | Ox9F 112 0xB2 - -
12.0 | Ox4E 272 | Ox74 52.8 | 0x8D 83.2 | 0xAO0 113.6 0xB3 - -
12.8 | 0x50 28 0x76 544 | Ox8E 84.8 | OxA1 115.2 0xB4 - -
13.6 | 0x52 28.8 | 0x78 56 0x8F 86.4 | OxA2 116.8 0xB5 - -
144 | 0x54 29.6 | OX7A 576 | 0x90 88 0xA3 1184 0xB6 - -

Automatic: The lowest cycle time supported by the device is taken from the table.
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523 Special DTM functions

The TURCK DTM s offer, besides the normal parameters of the 10-Link master modules, special func-

tion for configuring the master module.

Bojryed aanag {b

test. US4 PAWS - PACTware =n| Wl <
File  Edit  View  Project Dewice Edras  ‘Window  Help
DEHS
Do) D20 8BS
Project B % || 01/BL20.. Pararmete,. | 02/BL20.. Paramete.. | % 02/BL20.. Online.. | 4 b X
Device tag sddred 0 ||
HOST PC Your Global Automation Partner TUNRCEK
= = TCP:192.168.1.120 <||i"| Device type BL20-E-410L
= 192.168.1.254/BL20-E-GW-EN f = | Descrption BL20 electronic modules 4 10-Link ports.
& Modulbus < E-O@FE G @@= - Online parameterization
== 01/BL20-E-410L-10 01 fﬂ Mame Yalue Al
- & 10-Link L ¥ | Global
_?._ IO-L?nk : 9 0-Link detection; selection..
_”P' I0-Link 3 2 actory settings zelection.. 2
P & 10-Link 4 </ |= 10-Link channel 1
= n 02/BL20-E-410L 02 = 10-Link port parameters
_5;1\'_ 10-Link 1 -NE Operation mode F 10-Link without validation
- i : [ ata storage mode ] deactivated, clear
_”P' 10-Link 2 7 Cycle time automatic
- @ 10-Link 3 = Revisian automatic
..... & I0-Link 4 = Activate Quick Start-Up 7 no
=l Diagnostic settings
Process input data invalid 4 diagnostic generated
Deactivate diagnostics ? notifications and warnings
=l Data mapping
Process input data mapping 4 zwap 16 bit
Process input data length 2 byte
Process output data mapping zwap 16 bit
Process output data length 7 2hyte
= 10-Link channel 2
= 10-Link port parameters
Operation mode F 10-Link without validation
[ata storane mode deactivated clear i
| QK | | Cancel | | Apply
< L] b | K= Disconnected Q Device f
LR 4 test.PUV4, PYYS Administratar

Fig. 3: Special DTM functions

Automatic IO-Link detection

The data of the connected device/ the connected devices are read-in by the master.

Factory settings

The master is set back to its factory settings.
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Diagnostic and status messages

LED displays

This module provides the following LEDs for status displays:

DIA: Monitors the module status
Channel LEDs

BL67:

0 - 3: Status display for the IO-Link- or respectively DI-channels at Pin 4 of the M12 connectors
4 - 7: Status display for the XSG-channels at Pin 2 of the M12 connectors

BL20:

1-4: Status display for the 10-Link- or respectively DI-channels at terminal 1 - 4.
5 - 8: Status display for the XSG-channels at terminal 5 - 8.

LED
D/DIA

Color Status Meaning Remedy
Red on Module bus communication dis- Check if more than two ad-joining
turbed or/and no field voltage con-  electronics modules have been
nected. pulled. This concerns modules
located between this module and
the gateway.
Check the field supply.
flashing, Module diagnostics pending see
0.5Hz

0-3
(BL67) or
resp.
1-4
(BL20)

Channel in 10-Link-mode

Green off No 10-Link communication, diag- connect an IO-Link device
nostics deactivated Parameterize the channel as DI if
necessary.
flashing  10-Link communication active, valid -
process data
Red on No IO-Link communication and/or  Possible causes:

module error,
invalid process data

Sensor supply is below the admis-
sible range,

|O-Link port is parameterized as
simple digital input,

No device connected to the mas-
ters,
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LED Color Status Meaning Remedy

0-3 Red flashing  10-Link communication active and No input data received from the

(BL67) or module error, connected device (only valid for

resp. invalid process data devices with an input data length

1-4 > 0),

(BL20) No reaction from the connected
device to the sending of output
data (only valid for devices with an
output data length > 0),
connected device sends an error:
"process data invalid".

see also:
Channel in DI-mode
Green off Status of channel x = ,,0" (OFF)
Green on Status of channel x=,1" (ON)

4-7 Green off Status of channel x =,0" (OFF)

(BL67) or

resp. Green on Status of channel x=,1" (ON)

(SB_SO) Red blinking, Short circuit at output of the respec-

0.5Hz tive channel
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532 Diagnostic data

There are different types of diagnostic messages, master and device diagnostics.

The ,PD;,,.iq" diagnostic (process data invalid) can be sent from both devices, |O-Link master or |0-
Link device.

Master diagnostics

The master sends reports problems within the I0-Link communication.

Device diagnostics

The device diagnostics map the IO-Link Event codes (according to the IO-Link specification) sent
from the I0-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 about the I0-Link Event codes and their meaning can be found in the
10-Link specification or in the documentation of the connected I0-Link devices.

Diagnostic telegram

Channel Byte  |Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Device diagnostics Master diagnostics
Channel 1 0 EVTy, EVTp, PDjvalid HWegr DSgra CFGgpg res. ocC
1 Genggg OLD ov uv OFLW UFLW OTemp Paramggg
Channel 2 2+3
Assignment similar to port 1
Channel 3 4+5 Assignment similar to port 1
Channel 4 6+7 Assignment similar to port 1
Bit Meaning Remedy

Master diagnostics

0oC Overcurrent

Overcurrent at the XSG-channel if it is parameterized as output.

CFGggg Wrong or missing device

The connected device does not match the  Change the parameterization of the 10-Link
channel configuration or there is no device  port at the master.

connected to the channel. Correct the vendor-ID, device-ID, etc.

This diagnostic message depends on the The parameterization can be done by teaching

parameterization of the channel (see the master via IOL_CALL using the port func-
). tion or

via a manual port parameterization.
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Bit Meaning

DSgpq Data storage error

Remedy

Possible causes:

Data storage mismatch

|O-Link device in accordance with |O-Link V1.0
connected.

Deactivate the data storage.
To do so, set parameter

" to "deacti-
vated, clear",

The data storage buffer contains data of
another device.
Clear the data storage buffer of the master.
To do so, set the parameter "

"to "deactivated, clear” and re-
activate the data storage if necessary.

Overflow of the data storage buffer

Clear the data storage buffer of the master.
To do so, set the parameter "

"to "deactivated, clear” and re-
activate the data storage if necessary.

Parameter access for data storage not pos-
sible

Master/device diagnostics

PD,

invalid

Process input data invalid

The connected device may be locked for
parameter changes or for data storage.
Check the status of the 10-Link index "Device
Access Locks" (index 0xC) of the connected
device and unlock the device.

The IO-Link master or the 10-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 con-
figured one, additional diagnostic message

Certain 10-Link devices send a "process input
data invalid"-diagnosis if the process value can-
not be measured.
Deactivate the sending of the "process input
data invalid"-diagnosis for the respective port.
To do so, change the parameter "

"to "no diagnostics gen-
erated".

Device diagnostics

For the exact specification of the device diagnostics, please read the device documentation of the device

manufacturer.
HW Error Hardware error

General hardware error or device malfunction.
EVTD2 Out-of-specification events

An Out-of-Specification Event in accordance with the 10-Link specification occurred.

34
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Bit Meaning Remedy

EVTD1 Maintenance events

A Maintenance Event in accordance with the IO-Link specification occurred, maintenance nec-
essary.

Paramggg Parameterization error

The connected device reports a parameterization error (loss of parameters, no parameter ini-
tialization, etc.).

OTemp Overtemperature

Temperature diagnostic message at the connected device.

UFLW Lower limit value underrun

The process value lies under the parameterized measurement range or the chosen measure-
ment range has been chosen too high.

OFLW Upper limit value exceeded

The process value exceeds the parameterized measurement range or the chosen measure-
ment range has been chosen too low.

uv Undervoltage

One of the voltages at the connected device is below the defined range.

ov Overvoltage

One of the voltages at the connected device is below the defined range.

OoLD Overload

The connected device detected an overload.

GenERR Common error

The device sends an error (device status 4, in accordance with IO-Link specification), which is
not clearly specified.
Read out the device event codes in order to be able to specify the error more precisely.
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The principle of the data storage mechanism

General

Data storage enables a user to change an |0-Link device when maintenance is required without any
configuration or parameterization.

The I0-Link master, as well as the 10-link device, store the device parameters. The data storage
mechanism serves for synchronizing these different data storage buffers.

In case of a device change, the master writes the stored device parameters to the new device. The
application can be re-started without any further intervention using a configuration tool or similar.

In the BL20/BL67 10-Link masters, the data storage mode can be set using the parameter "data stor-
age mode" (see ).

Data storage mode

00 = activated (s. )
01 = overwrite (s. )
10 =readin (s. )

11 = deactivated, clear (s. )
10-Link-Master 10-Link-Device
(IOLM) (loLD)

DS_UPLOAD_FLAG

Para. IOLD = parameter data of the |0-Link device
Fig. 4: General principle of the data storage mechanism

A change of parameters in the device is indicated by the status of the DS_UPLOAD_FLAG bit:
DS_UPLOAD_FLAG:

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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542 Parameters: Data storage mode = activated
The synchronization of the parameter sets is bidirectional.

The most actual data set (master or device) is valid:
This means:

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

Parameterizing a device in the installation:
A device, which is already used in the installation, is for example parameterized via a DTM.

DS_UPLOAD_FLAG =1

— Changes in the device's parameter see

10-Link-Master 10-Link-Device _ o
The 10-Link device is already connected to
g —
n the master.

Para.l0LD

< |r:, 0D

(Para. IOLD)

Para. IOLD = parameter data of the I0-Link device

Maintenance - exchange device in delivery status:
A defective device is replaced by a device in delivery status.

DS_UPLOAD_FLAG=0
— no changes in the device's parameter set

10-Link-Master 10-Link-Device

m The I0-Link device has not been con-
nected to the master before.

Para. |OLD

)  (Par, 0LD

Para. |0LD)

Para. IOLD = parameter data of the IO-Link device

2018/10 37



Function description

Maintenance - exchange device with eventually modified parameter set:
A defective device is replaced by a device with a parameter set that was already changed before (for example
via DTM).

DS_UPLOAD_FLAG =1
—Changes in the device's parameter set

10-Link-Master 10-Link-Device

The I0-Link device has not been con-
nected to the master before.

Para. IOLD = parameter data of the IO-Link device

NOTE

ﬂ If a device change is necessary when data storage is activated, the following has to be
observed:
An 10-Link exchange device with unknown parameter data should be reset to factory defaults
before connecting it to the master.
This prevents unknown device parameter settings to be downloaded to the master when
establishing the connection.
TURCK IO-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 documenta-
tion.

543  Parameters: 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.

10-Link-Master 10-Link-Device

Para.l0LD

< r:, 0D

(Para. I0LD

Para. IOLD = parameter data of the I0-Link device

Fig. 5: “Data storage mode" =read in
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544 Parameters: Data storage mode = overwrite

The data set in the master is alwrtrtzjays 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.

10-Link-Master 10-Link-Device

Para. IOLD = parameter data of the |0-Link device

Fig. 6: "Data storage mode" = overwrite

545 Parameters: Data storage mode =deactivated, clear
The data set in the master is deleted.

The synchronization of parameter sets is deactivated.

10-Link-Master 10-Link-Device

Para. |IOLD
Para. |OLD
(Para. IOLD)
Fig. 7: "Data storage mode" = deactivated, clear

546  Data storage in tool changing applications

NOTE
ﬂ The data storage mechanism overwrites the Application Specific Tag in the 10-Link
device. It is thus important to deactivate the function in such applications.
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55 Functions for the acyclic communication via IO-Link CALL

The acyclic access to the data of IO-Link devices is realized via IO-Link CALLs.
Therefore it is necessary to distinguish between data of an 10-Link master or of an 10-Link device.

The addressing of the I0-Link CALL is realized via the so called Entity_Port- It defines which device
is addressed via the CALL:

Entity_Port 0 = 10-Link master module (IOLM - BL20/BL67-410L)
Entitiy_Port 1 =10-Link device at 1st channel

Entitiy_Port 2 = 10-Link device at 2nd channel

Entitiy_Port 3 =10-Link device at 3rd channel

Entitiy_Port 4 = 10-Link device at 4th channel

551 Port functions for port 0 (IO-Link master)
|O-Link-Index (Port function invocation)
The access to the 10-Link master functionalities (port 0) is done via index:
65535
Subindex 64: Master Port Validation Configuration

This object serves for writing a defined configuration of the 10-Link ports into the master. The mas-
ter stores the data for the 10-Link device expected at the port and only accepts a device at the port
which has exactly the same data (Vendor-ID, Device-ID and Serial Number).

The usage of Master Port Validation Configuration is only reasonable if the parameter
is set to a value with validation ("lO-Link with family compatible device", "IO-Link with compat-
ible device", "IO-Link with identical device").

Entity_ 10-Link Read Length
Port subindex Write
0 64 w max. 96 byte

Struture of the command IOL_Port_Config:

Content Size Format Comment
I0L1 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
I0L2 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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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

I0L3 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

Subindex 65: 10-Link Events

0 65 r 255 byte This object serves for reading the I0-Link
events.

NOTE
ﬂ On "appears" (coming diagnostics) and "Single Shot Events" are shown, as long as they
are pending.
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Structure of the read data:

Byte 0 contains 2 bit per 10-Link port which show, if the process data of the connected device are

valid or not.

Byte 0 is followed by 4 byte per Diagnostic Event which clearly assign and specify the diagnostic

message.

A maximum of 14 Events per I0-Link port are shown.

Byte Bit
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 Qualifier Defines the type of the Event
(Warning, Notification, Single
Shot Event, etc.) in accordance
with 10-Link specification ,10-
Link Interface and System”.
2 Port Indication of the |O-Link port
which sends an Event.
3 Event Code high byte High or respectively low byte of
4 Event Code low byte the Event Code sent.
222 Qualifier see byte 1-4
223 Port
224 Event Code high byte
225 Event Code low byte
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Subindex 66: Set Default Parameterization

4 byte Writing this object sets the 10-Link master
back to factory settings. Any parameter set-
ting and configuration is overwritten. The
data storage buffer is deleted as well.

Structure of the reset command:

Byte 3 Byte 2 Byte 1 Byte 0
OXEF OxBE O0xAD O0xDE

Subindex 67: Teach Mode

1 byte The master reads all data (device-ID, ven-
dor-ID, serial number, etc.) from the con-
nected device and saves them. All all previ-
ously saved device data are overwritten.

Structure of the Teach command:

0x00 Teaching all 4 ports
0x01 Teaching port 1
0x02 Teaching port 2
0x03 Teaching port 3
0x04 Teaching port 4
0x05 - OxFF reserved
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Function description

Subindex 68: Master Port Scan Configuration

Entity_  10-Link Read Length Description
Port subindex Write
0 68 r max. 120 byte This object serves for reading the

configuration of the I0-Link devices con-
nected to the I0-Link master.

28 byte are returned per IO-Link port.

10-Link Content Length Format Description
Port
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 String Serial number of the connected
device
COM_Revision 1 byte UINT8 |O-Link version
Proc_In_Length 1 byte UINT8 Process input data length of the
connected device
Proc_Out_Length 1 byte UINT8 Process output data length of the
connected device
Cycle time UINT8 Cycle time of the connected device
Port 2 Structure similar to port 1
Port 3
Port 4
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Subindex 69: Extended Port Diagnostics

Entity_  10-Link Read Length Description
Port subindex Write
0 69 r max. 8 byte This object serves for reading the

Extended Port Diagnostics.

Structure of the Extended Port Diagnostics:

Bit 7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 0 NO_SIO | TCYC - - DS_F NO_DS - -
Byte 1 - WD MD PDI_H - PDI_E NO_PD -
Byte 3
Byte 4 Device status according to 10-Link specification (see )
Diagnostic bit Meaning
NO_DS The parameterized port mode (see ) does not support data stor-
age.
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 standard DI mode (see parameter ).
Remedy:
Select the 10-Link mode for this port.
NO_PD No process data available The connected device is not ready for operation.
Remedy:
Checking the configuration
PDI_E The connected device reports invalid process data in accordance with 10-Link specifi-
cation V1.0.
PDI_H The connected device reports invalid process data in accordance with 10-Link specifi-
cation V1.1.
MD Missing device: No 10-Link device detected
Remedy:
Check the IO-Link cable.
Change the device.

2018/10 45



46

WD

Wrong device detected: one or more parameters of the connected device (device-ID,
vendor-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 (see parameter Mode (Seite 20))

Device Status

0 Device works correctly

1 Maintenance Event

2 Out-of-Specification Event
3 Functional check

4 Error

5-255 reserved
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6 The IO-Link function block:10L_CALL

6.1 General

The 10-Link function block I0L_CALL is specified in the 10-Link specification "IO-Link Integration
Part 1- Technical Specification for PROFIBUS and PROFINET"".

NOTE
ﬂ Depending on the PLC manufacturer, the 10-Link CALL function block can differ from the
specification (for example in the representation or the use of variables).

6.2 IOL_CALL in accordance with IO-Link specification

The following figure shows the function block as it is defined in the specification:

IOL_CALL
BOOL —{REQ DONE_VALID |—— BOOL
BUSY |—— BOOL
DWORD ——{ID
INT ——{INDEX_CAP
BOOL —[RD_WR ERROR |—— BOOL
INT ——{ENTITY_PORT STATUS |—— DWORD
INT ——F|_INDEX l0L_STATUS —— BOOL
INT —{10L_INDEX
INT——10L_SUBINDEX
LEN |—— DWORD
INT ——{LEN
ANY ——RECORD_IOL_DATA

Fig. 8: IOL_CALL in accordance with 10-Link specification
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The 10-Link function block: IOL_CALL

6.3 Turck IO-Link Function Blocks

Turck offers the following IO-Link modules for its own systems:

Turck 10-Link CALL Compatible programmable devices from version
10-Link CALL Local IO BL20-PG-EN-V3 >1.0.5.0
BL67-PG-EN-V3 >1.0.5.0
I0-Link CALL PROFINET TBEN-L...-PLC-... >1.03.0
TX500 >1.04.0

|O-Link Call function block for PROFINET according to PNO or respectively
Pl specification

The function block is supported by all Turck IO-Link masters with mutipro-
tocol functionality.

The use of the function block for third-party IO-Link masters is also possi-
ble, provided that the devices comply with the PNO or PI specification.

I0-Link CALL Ethernet IP TBEN-L...-PLC-... >1.0.3.0

TX500 >1.04.0

Proprietary 10-Link call function block for EtherNet/IP from Turck.
The function block is supported by all Turck IO-Link masters with mutipro-
tocol functionality.

I0-Link CALL Modbus TCP BL20-PG-EN-V3 >1.0.5.0
BL67-PG-EN-V3 >1.05.0
TBEN-L...-PLC-... >1.03.0
TX500 >1.04.0

Proprietary |0-Link call function block for Modbus TCP from Turck.
The function block is supported by all Turck IO-Link masters with mutipro-
tocol functionality.

Overview of the Turck mutliprotocol Ethernet I0-Link masters.
BL20-E-GW-EN (with 4lOL master module)
BL67-GW-EN (with 4lOL master module)
TBEN-S2-410L
TBEN-Lx-8I0L
BLCEN-xxxx-410L
FEN20-410L
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6.3.] |O-Link CALL (Turck)

Input variables

Variable Data type Meaning

xREQ BOOL A rising edge triggers the send command.

Address assignement of  The address assignment of the I0-Link master module depends on the fieldbus/
the 10-Link master mod-  Ethernet protocol used and varies depending on the module used, see Address

ule assignment of the 10-Link master module
ilndexCap INT Function block instance: 251 to 254
xRD_WR BOOL 0 =read access

1 = write access

usiEntityPort USINT Address of the I0-Link port to be accessed.
|O-Link master = EntityPort0
|O-Link port 1...4 = EntityPort 0...4

uilOL_Index UINT Fix value (65098): defines the access to be an |0-Link CALL

usilOL_Subndex USINT Number of the 10-Link index which has to be written or read.

pbyRecord_IOL_Data Pointer to byte  Definition of a possible sub index.

iLen INT Length of the data to be read or written. For the write access,
define the exact length if the data to be written.

Address assignment of the 10-Link master module

10-Link CALL  Variable Data type Definition
Local 10 ittModule Instance of the IO-Lin master, e.g. BL67-410L
PROFINET ID DWORD  ID of the PROFINET slave The ID can be read using the “Get|D”
method.
Example:

PROFINET Slave: BL67 gateway with I0-Link master at slot 2.
Instance of the BL... gateway. BL67_GW_EN
API: always "0"
SLOT 2
Subslot: always "1"
— dwld:= BL67_GW_EN.GetID(API:= 0, SLOT:= 2, SUBSLOT:=1)

EtherNet/IP  EtherNetIP STRING  Instance of the EtherNet/IP slave, e.g.: "Ethernet_IP_Slave"

Device

Slot USINT Slot number of the 10-Link module in the BLxx station
Modbus TCP  Slot USINT Slot number of the 10-Link module in the BLxx station

Slave STRING Instance of the Modbus TCP slave, e.g.: "Modbus_TCP_Slave"
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The 10-Link function block: IOL_CALL

50

Output variables

Variable Data type Meaning
xDone_Valid BOOL The read or write access has been executed.
xBusy BOOL The read or write access is actually in progress.
xError BOOL Error while executing the read or write access.
dwStatus DWORD Communication error status
Status of the acyclic communication.
— see
dwlOL_Stauts DWORD  |O-Link error messages (in accordance with "lO-Link Integration Part 1-
Technical Specification for PROFIBUS and PROFINET" and "lO-Link
Interface and System"), which concern the communication between
IO-Link master and connected devices.
— see
iLEN INT Length of the data which were read.
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6.3.2

2018/10

STATUS - communication error status

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

Byte 3 Byte 2 Byte 1 Byte 0
.r: X - .
Manufacturer specific . 0x80 Vendor specific identi-
. . Specifies the error as an . .
identifier (not always . Error code fier (not always applica-
. error of acyclic commu-
applicable) L ble)
nication.
Status Code Name Meaning
0xFF000000 TIMEOUT Internal error in the communication with the module
0x00FFFFO0 INVALID_HANDLE
0x00FFFE00 HANDLE_OUT_OF_BUFFERS
0x00FFFDOO HANDLE_DESTINA-
TION_UNAVAILABLE
0x00FFFC00 HANDLE_UNKNOWN
0x00FFFBOO HANDLE_METHOD_INVALID
0Oxxx80A0xx MASTER_READ_ERROR Error reading
0Oxxx80A1xx MASTER_WRITE_ERROR Error writing
0xxx80A2xx MASTER_MODULE_ Failure of the BLxx-gateway, or respectively bus failure.
FAILURE
0xxx80A6Xxx MASTER_NO_DATA No data received
0xxx80A7xx MASTER_BUSY BL20/BL67 gateway busy.
0xxx80A9xx MASTER_FEATURE_NOT_ BL20/BL67 gateway does not support the function.
SUPPORTED
0xxx80AAxXxX MASTER_RESOURCE_ BL20/BL67-Gateway nicht verfiigbar.
UNAVAILABLE
0xxx80B0Oxx ACCESS_INVALID_INDEX Index invalid, wrong INDEX_CAP used
0xxx80B1xx ACCESS_WRITE_ Length of data to be written can not be handled from
LENGTH_ERROR the module, possible wrong module accessed
0xxx80B2xx ACCESS_INVALID_ Wrong slot accessed
DESTINATION
0xxx80B03xx ACCESS_TYPE_CONFLICT IOL_CALL invalid
0xxx80B5xx ACCESS_STATE_CONFLICT Error in 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 waiting for an
answer of the connected 10-Link device
0xxx80C3xx RESOURCE_
UNAVAILABLE
0xxx8901xx INPUT_LEN_TOO_SHORT The index to be read contains more data than defined

in the input variable "LEN"
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6.3.3

52

IOL_STATUS

The IOL_STATUS consists of 2 byte Error Code (IOL_M Error_Codes, according to "lO-Link Integration
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 0

%

IOL_M Error_Codes

according to "lO-Link Integration Part 1- Technical
Specification for PROFIBUS and PROFINET"

Error Types

_)
according to "IO-Link Interface and System"

IOL-M Error Codes

Error code Name Meaning
acc. to spec.
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 Port function not available
function
reserved -
IOL Error Types
Error code Name Meaning
acc. to spec.
0x1000 COM_ERR Communication loss
Possible sources:
Possible cause: the addressed port is parameterized as
Dl and is not in 10-Link mode
0x1100 |_SERVICE_TIMEOUT Timeoutin 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 Service temporarily not available
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Error code Name Meaning
acc. to spec.

0x8021 SERV_NOTAVAIL_LOCCTRL Service temporarily not available, device is busy (e. g.
teaching or parameterization of the device at the
device active)

0x8022 SERV_NOTAVAIL_DEVCTRL Service temporarily not available, device is busy (e. g.
teaching or parameterization of the device via DTM/
PLC etc. active)

0x8023 IDX_NOT_WRITEABLE Access denied, index not writable

0x8030 PAR_VALOUTOFRNG Parameter value out of range

0x8031 PAR_VALGTLIM Parameter value above the upper limit

0x8032 PAR_VALLTLIM Parameter value below the lower limit

0x8033 VAL_LENOVRRUN Length of data to be written does not match the length
defined for this parameter

0x8034 VAL_LENUNDRUN

0x8035 FUNC_NOTAVAIL Function not available in the device

0x8036 FUNC_UNAVAILTEMP Function temporarily not available in the device

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

0x8041 PARA_SETINCONSIST Inconsistent parameters

0x8082 APP_DEVNOTRDY Application not ready, device is busy

0x8100 UNSPECIFIC Vendor specific, according to device documentation

0x8101 to VENDOR_SPECIFIC

0x80FF

53



54 Hans Turck GmbH & Co. KG | T +49 208 4952-0 | F +49 208 4952-264 | more@turck.com | www.turck.com



7 Step 7 (PROFIBUS-DP/PROFINET): IOL_CALL (FB102)
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Example project

Used Hardware
Siemens S7, CPU 315-2 PN/DP, 6ES7-2EH13-0ABO0 with PROFINET
Turck multiprotocol gateway BL20-E-GW-EN (VN03-00)

|O-Link Master BL20-E-4I0L with

IO-Link port 1: Turck temperature sensor,TS-500-LUUPN8X-H1141
IO-Link port 2: not used

IO-Link port 3: not used

I0-Link port 4: Turck I/0 hub, TBIL-M1-16DIP

Used Software
SIMATIC Manager, Step 7, version 5.5, SP2

55



Step 7 (PROFIBUS-DP/PROFINET): IOL_CALL (FB102)

7.2 Configuration

7.2.1 Configuration of the I0-Link master

E’Q HW Config - [SIMATIC 300(1) (Cenfiguration) -- BLwe-410L]
ﬁm Station Edit Inset PLC View QOptions Window Help

D8 S i g ||| 98 | w2

=R Ethemet(1): PROFINET-I0-System (100}

1 -

2 CPU 3152 PN/DP 3

X7 MPLDP 3

x PNAO

X2P1 Port 1

3

7 o

(1}bi20=]

it

4 .

ﬂ:l 1] b20eawen

Slot Module Order number | address O address Diagnostic address: Comment
7 BPegwen | FRAFAAS P
A7 R L
A7 Pt 7 - RS T
A Fot S AR SER
: L

2

3

4

5

E

7

8

|

10

1

12

Press F1 to get Help.

[E=5 o =

= ||

ozl

Suchen: tirt dh
Profile | Standard hd

¥ PROFIELS DF

-3 PROFIBUS-PA

-2 PROFINET 10

SIMATIC 300

SIMATIC 400

SIMATIC PC Based Contral 3
-8 SIMATIC PC Station

< 1 b
FROFIBUS-DF slaves far £
SIMATIC 57, M7, and C7 =
[distributed rack]

Fig. 9: Configuration of the 10-Link master
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Configuration of the IO-Link ports

The 4 ports of the IO-Link master can be operated in I0-Link mode with different configuration as

well as in DI mode (see also parameter ).
@ HW Config - [SIMATIC 300(1) (Configuration) -- BLiae-410L] [ @] =]
E“] Station Edit Insert PLC View Options Window Help
&5 (S ain & || £ 98 | w2
n o=l
|_.| L Suchen: I it i
Properties - BL20-E-4IOL - (R-/51) ==
ard -
=0 UR General ] Addresses  Parameters US DP
1 T LIS-Pa
alue -
ETIO
)2(? [£] Mode Ch3 i C 300
o (%] Data storage mode Ch3 activated C 400
2P E] Cycletime Ch3 08ms C P Based Contiol 3
3 [£] Revision Ch3 automatic C PC Station
7 (Z] Activate Quick Start-Up Ch3 no
[£] Process input data invalid Ch3 diagnostic generated
[£] Deactivate diagnostics Ch0 notifications and warnings
[Z] Input data mapping Ch3 direct
[Z] Input data length Ch3 2 byte
[£] Output data mapping Ch3 direct
[£] Output data length Ch3 2 byte
g (£] Mode Ch4 10-Link, with identical device j
- [£] Data storage mode Chd 10-Link without validation
[Z] Cycletime Chd 10-Link with compatible device
:I:I 1] bli20-e [Z] Revision Chd L
[Z] Activate Quick Start-Up Ché D it parameter access)
Slot Module [Z] Process input data invalid Ché ATENOSTIC Jenerared 5
[£] Deactivate diagnostics Ch0 notifications and warnings
[Z] Input data mapping Chd direct
[Z] Input data length Chd 2 byte
[£] Output data mapping Chd direct
[£] Output data length Ch4 2 byte n
2 [Z] Activate output ChS no
3 [£] Activate outout Ché no S
1
5
6 Corcsl | teb |
7 \
a |1 4 ] b
9
10 PROFIBUS-DF slaves for £,
SIMATIC 57, M7, and C7
il (distributed rack]
12

Press F1 to get Help.

Fig. 10: Configuration of the I0-Link ports

Port in 10-Link mode (with identical device, with compatible device, etc.)
In "process input data length" and "process output data length" enter the length of process data
of the connected device which have to be mapped to the field bus for this port, see also

,S.

Port in DI mode (DI with parameter access, DI)
It is reasonable to set the "process input data length" and "process output data length" to 0, in
order not to block bytes with digital data in the process data mapping on the fieldbus.

57




Step 7 (PROFIBUS-DP/PROFINET): IOL_CALL (FB102)

58

Port configuration in the example project

Port 1:

10-Link with identical device — Only an identical exchange device is accepted in case of a
device exchange (check of vendor-ID, device-ID, etc., see also

Device:

Turck temperature sensor,
TS-500-LUUPN8X-H1141,

2 byte process data
Port 2 and port 3:

configured as DI
Port 4:

10-Link without validation —Every |O-Link device will be accepted as exchange device i case

of a device exchange

Device:

Turck I/0 hub,
TBIL-M1-16DIP,

2 byte process data

;.

Properties - BL20-E-4I0L - (R-/51)

(S

General | Addresses  Parameters

=142 Parameters

=2 I0-Link port parameters
[Z] medule parameterization
(£] Mode Chl
[£] Data storage mode Chl
[Z] Cycle time Chl
[Z] Revision Chl
[Z] Activate Quick Start-Up Chl
[£] Process input data invalid Chl
[Z] Deactivate diagnostics Chd
[Z] Input data mapping Chl
[Z] Input data length Chl
[£] Output data mapping Chl
[] Output data length Chi
[Z] Mode Ch2
[Z] Data storage mode Ch2
[£] Cycletime Ch2
[Z] Revision Ch2
[Z] Activate Quick Start-Up Ch2
[Z] Process input data invalid Ch2
[£] Deactivate diagnostics Ch0
[Z] Input data mapping Ch2
[Z] Input data length Ch2
[£] Outout data mappina Ch2

Value

~

|
activate
10-Link with identical device

deactivated, clear

automatic

automatic

no

diagnostic generated

notifications and warnings

direct

10 byte

direct

10 byte
li

activated

automatic

automatic

no

diagnostic generated

;).

Properties - BLZ0-E-4I0L - (R-/S1)

General | Addresses Parameters

notifications and warnings

direct

2 byte

direct

Cance]

[Z] Input data length Ch2

[Z] Output data mapping Ch2
[£] Output data length Ch2

[£] Mode Ch3

[Z] Data storage mode Ch3

[Z] Cycletime Ch3

[£] Revision Ch3

] Activate Quick Start-Up Ch3
[Z] Process input data invalid Ch3
[Z] Deactivate diagnestics Cho
[£] Input data mapping Ch3
[Z] Input data length Ch3

[] Output data mapping Ch3
[] Output data length Ch3
[£] Mode Chd

[Z] Data storage mode Chd

[Z] Cycletime Cha

[Z] Revision Chd

[£] Activate Quick Start-Up Chd
[Z] Process input data invalid Chd
[Z] Deactivate diagnostics Ch
[£] Input data mapping Ch4

[£] Input data length Chd

[£] Qutout data maboina Chd

Walue

2byte

direct

2 byte

DI

activated

08 ms

autematic

no

diagnostic generated

notifications and warnings

direct

2 byte

direct

2 byte

activated

automatic

autematic

no

diagnostic genersted

notifications and warnings

direct

2 byte

direct

m

Cancel Help

Fig. 11: Configuration of the I0-Link ports (example project)
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Usage of the function block in Step 7

Kapitel 6 contains a general description of the function block and its in and output variables. The
10-Link function block: IOL_CALL.

I+ File Edit Inset PLC Debug View Options Window Help

==l

D@ &@ ¢ Bl o|cdl=a % | <> [ODEEHE# OB L 1|2

TEnvi “Interface’ I

MNew network
FB blocks
FC blocks
SFE blocks
SFC blocks
Al Multiple instances
-8 Libraries

" B Progrmel... [BE Callstnct.

Expected Data Type: OUT: DWORD

Ci Oof:
= Interface ‘Eam -
E-4@ TEMP @ [t
‘o -
&
OBl "Main Program Sweep (Cycle)™ |j

DR ©oecer to sensor 1

CRLL FB 10z , DBSO

REQ :="State sensor
I "State sensor
INDEX_CAF :="State sensor
RD_WR :=TRUE
ENTITY_PORT :="State sensor
FI_INDEX =164 FELR

ate sensor
ate sensor

ate sensor

H ate sensor
BUSY :="State sensor
:="State sensor

STARIUS ate sensor
IOL_STATUS :="State sensor
LEN :="State sensor

1".REQ
1".ID
1".CaF

1" .FORT

1" .I0L_INDEX
1".I0L_SUBINLEX

1"_.LEN

1"_.BUSY
1".ERROR
1".STATUS
1".I0L_STATUS
1".RD_LEN

™

DB245.DBX6.2
DB245.DBDB
DBZ245.DBEW1Z

DBZ45.DBW14

DBZ45.DBEW1&
DBZ45.DBEW18

DBZ245.DBWZ20Q
P$DE1.DBX0.0
DBZ245.DBX6.3
DBZ245.DBX6.4
DBZ245.DBX6.5
DBZ45.DBDZZ
DB245.DBDZ&
DBZ45.DBW32

2 |offline

|3
|Abs <52 |Nwl Ln18 @

Fig. 12: Example of Siemens FB IO-Link-CALL (FB102) in OB1
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Example accesses with IOL_CALL

In this example, the variable table "HMI" serves to visualize the procedure of the read and write
access via IOL_CALL. The devices' process data are shown in the variable tables "Sensor1" or "Sen-
sor2".

The assignment of the SPDU-indices of |0-Link devices can be found in the respective device docu-
mentation.

read access

Reading out the product name (product name, index 0x12) of the Turck 10-Link I/O-hub TBIL-M1-
16DIP at IO-Link port 4.

> Write the input variables as follows (description see above):

Variable Value Meaning
RD_WR 0 read access
ID 30 Start address of the module's input data according
to the configuration in HW Config
CAP (INDEX_CAP) 251 Function block instance
PORT (ENTITY_PORT) 4 The 10-Link device is connected to port 4.
IOL_INDEX 0x12 Index for product name
¥3 Var - [HMI -- @BLioc-4I0L\SIMATIC 300(L)\CPU 315-2 PN/DP\S7-Programm (3) ONLINE] =n| Wl <
&ﬁ Table Edit Insert PLC Variable View Options Window Help 3
#| D|(@| 8| 3(m(e[o]~| X| 2] M ar | 6] 4| [un
,r; Address | Symbol | Display fnrma| Status value | Modify value -
1 Il sensor 1:
2 ED 30 HEX Il process data raw
3 AB 30 HEX B#16#FF
4 DB245.DBX 6.1 | "State senzor 1".RD_WR BOOL Il O=read. 1=write parameter i
5 DB245.DBX 6.2 | "State sensor 1".REQ BOOL 1 0-=1 start call 3
(] DB245.DBX 6.3 | "State sensor 1".DONE_VALID BOOL
T DB245.DBX 6.4 | "State sensor 1".BUSY BOOL
3 DB245.DBX 6.5 | "State senzor 1" ERROR BOOL
9 MN0OL Call paramerter for sensor 1:
10 DB245.DBD B8 "State sensor 1°.ID DEC L#30 L#30
11 DB245.DBW 12 | "State sensor 1".CAP DEC 251 251
12| DB245.DBW 14 | "State sensor 17.PORT DEC 4 4
13| DB245.DBW 16 | "State sensor 1"I0L_INDEX HEX W#IsH00M2 WH#IsH00M2
14| DB245.DBW 18 | "State sensor 1".10L_SUBINDEX DEC o o
15| DB245.DBW 20 | "State sensor 17.LEN DEC o o
16| DB245.DBW 30 | "State sensor 1".LEN_READ_MAX DEC 232 232
17| DB245.DBD 22 | "State sensor 1".STATUS HEX DWW#16#00000000
18| DB245.DBD 25 | "State sensor 1"I0L_STATUS HEX DWW#16#00000000
19| DB245.DBW 32 | "State sensor 1".RD_LEN DEC 1
20 Il sensor 2: i
BLic-410L\SIMATIC 300(1)\...\57-Programm(3) G [RUN Abs < 5.2

Fig. 13: Input variables for read access
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» Activate the read access via a rising edge at "REQ":

¥3 Var - [HMI -- @BLioc-4I0L\SIMATIC 300(L)\CPU 315-2 PN/DP\S7-Programm (3) ONLINE] =n| Wl <
&ﬁ Table Edit Insert PLC Variable View Options Window Help 3
#| D||d & %|m@e[o]| X% 2] M e | &[4 [an
,r; Address | Symbol | Display fnrma| Status value | Modify value -

1 N sensor 1:

2 ED 30 HEX Il process data raw

3 AB 30 HEX B#16#FF

4 DB245.DBX 6.1 | "State senzor 1".RD_WR BOOL Il O=read. 1=write parameter i
5 DB245.0BX 6.2 | "State sensor 1".REQ BOOL /01 start call 3
1 DB245.DBX 6.3 | "State sensor 1".DONE_VALID BOOL

T DB245.0BX 6.4 | "State sensor 1".BUSY BOOL R

8 DB245.DBX 6.5 | "State sensor 1" ERROR BOOL \

5 0L Call paramerter for sensor 1: \

10 DB245.0BD & : "State sensor1”.ID DEC L#30 L#30

11 DB245.0DBW 12 | "State sensor 1".CAP DEC 25 25

12] DB245.0DBW 14 : "State sensor 1".PORT DEC 4 4

13 DB245.DBW 16 : "State sensor 1".J0L_INDEX HEX WH1BH0012 WH1BH0012

14] DB245.0DBW 18 : "State sensor 1".10L_SUBINDEX DEC 0 0

15) DB245.DBW 20 : "State sensor 1".LEN DEC 32 3z

16| DB245.DBW 30 : "State sensor 1".LEN_READ_MAX DEC 232 232

17] DB245.0BD 22 : "State sensor 1".STATUS HEX DWE#16#00000000

18| DB245.0BD 26 : "State sensor 1"J0L_STATUS HEX DWE#16#00000000

18| DB245.DBW 32 | "State sensor 1".RD_LEN DEC 1

20 N sensor Z: v
BLioc-4I0L\SIMATIC 300(1)\..\S7-Programm(3) <& RUNSN Abs < 5.2

Fig. 14: Activating the read access

= In this example, the result of this request can be seen in the process data table VAT "Sensor 1".

oo e |

=l

23 Var- [Sensor1 -- @BLo-4I0L\SIMATIC 300(1)\CPU 315-2 PM/DPVST-Programm(3) OMLINE]
&ﬁ Table Edit Insert PLC Variable View Options Window Help
| Di|a| S| &|m(@|of~| X|[= 2] ¥ fés w| 84[44| el

,r; Address Symbol Display format | Status value| Modify value
1 DB1.0BB 0 :"A1".Container_A1[1] CHARACTER [ B#16#00
2 DB1.0BB 1 :"A1".Container_A1[2] CHARACTER B B#16#00
3 DB1.0BB 2 :"A1".Container_A1[3] CHARACTER T B#16#00
4 DB1.0BB 3 :"A1".Container_A1[4] CHARACTER i B#16#00
5 DB1.0BB 4 :"A1".Container_A1[3] CHARACTER - B#16#00
[ DB1.0BB 5 :"A1".Container_A1[8] CHARACTER W B#16#00
T DB1.0BB & : "A1".Container_A1[7] CHARACTER S B#16#00
8 DB1.0BB 7 :"A1".Container_A1[8] CHARACTER - B#16#00
9 DB1.0BB & :"A1".Container_A1[9] CHARACTER S B#16#00
10 DB1.0BB § :"A1".Container_A1[10] CHARACTER 6
11 DB1.0BB 10 : "A1".Container_A1[11] CHARACTER T
12| DB1.0BB 11 : "A1".Container_A1[12] CHARACTER T
13] DB1.0BB 12 : "A1".Container_A1[13] CHARACTER =
14] DB1.0BB 13 : "A1".Container_A1[14] CHARACTER -
15] DB1.0BB 14 : "A1".Container_A1[15] CHARACTER H
18] DB1.0BB 15 : "A1".Container_A1[186] CHARACTER S
17] DB1.0BB 16 : "A1".Container_A1[17] CHARACTER S
18] DB1.0BB 17 : "A1".Container_A1[18] CHARACTER k3
19) DB1.0BB 18 : "A1".Container_A1[19] CHARACTER S B#16#00
20 DB1.0BB 19 : "A1".Container_A1[20] CHARACTER B#16#00
BLioc-4I0L\SIMATIC 300(1)\..\S7-Programm(3) G RUR

m

Abs < 5.2

Fig. 15: Process data of the sensor
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Step 7 (PROFIBUS-DP/PROFINET): IOL_CALL (FB102)

Write access

Changing the parameter "Measured value update time/rotating/disabling a display" (index 55) to
the value 0x05 (600 ms measured value update time, display rotated by 180°) for the TURCK tem-
perature sensor TS-500-LUUPN8X-H1141 at IO-Link port 1.

PLIEEESEE
Temperature sensors TS series
i Industrial .
10-Link Parameters Automation
Specific On-Request Data Objects - Parameter values
Index 0x54; Displayed unit
Value (hexadezcimal) Menu item Function
0x00 °C “C
0x01 °F “F
0x02 k k
0x03 Ohm Ohm
Index 0x55] Measured value update time/rotating/disabling a display
Value (hexadecimal) Menu item Function
0x00 50 50 ms measured value update time
0x01 200 200 ms measured value update time
0x02 600 600 ms measured value update time
0x03 150 50 ms measured value update time, display
rotated by 180°
0x04 200 200 ms measured value update time, display
rotated by 180°
0x05 600 600 ms measured value update time, display
rotated by 180°
0x06 OFF Display disabled
Index 0x56: Behaviour of output 1 in the event of error
Value (hexadecimal) Menu item Function
0x00 Foul Qutput off
0x01 Fou2 Qutput on
Fig. 16: Extract from the documentation for Turck temperature sensors
> Write the input variables as follows (description see above):
Variable Value Meaning
RD_WR 1 Write access
ID 30 Start address of the module's output data accord-
ing to the configuration in HW Config
CAP (INDEX_CAP) 251 Function block instance
PORT (ENTITY_PORT) 1 The IO-Link device is connected to port 1.
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Variable Value Meaning
IOL_INDEX 0x55 Index for "Measured value update time/rotating/
disabling a display", see above.
LEN_READ 1 1 byte is written.
K3 Var - [HMI -- @BL-410L\SIMATIC 300(1)\CPU 315-2 PM/DPVST-Programm(3) OMLINE]
&ﬁ Table Edit Insert PLC Variable View Options Window Help
#| D||d & %|m@e[o]| X% 2] M e | || [wn
‘r; Address | Symbol | Display fnrmat| Status value | Modify value -
1 N sensor 1:
2 ED 30 HEX DW#16#3001F34AD Il process data raw
3 AB 30 HEX B#16#FF B#16#FF
4 DB245.DBX 6.1 | "State senzor 1".RD_WR BOOL true Il O=read. 1=write parameter i
5 DB245.DBX 6.2 ; "State sensor 1".REQ BOOL false 11 0-=1 start call 3
[ DB245.0BX 6.3 ;| "State sensor 1".DONE_VALID BOOL true
T DB245.DBX 6.4 : "State sensor 1".BUSY BOOL false
8 DB245.0BX 6.5 "State sensor 1".ERROR BOOL false
9 MN0OL Call paramerter for sensor 1:
10 DB245.0DBD 3 "State sensor 171D DEZ L#30 L#30
11 DB245.0DBW 12 : "State sensor 1".CAP DEZ 251 251
12| DB245.0BW 14 | "State sensor 1".PORT DEZ 1 1
13 DB245.DBW 16 : "State sensor 1"I10L_INDEX HEX VWH16#0055 WE16#0055
14] DB245.DBW 18 | "State sensor 1"I10L_SUBINDEX DEZ o
15] DB245.DBW 20 : "State sensor 1".LEN DEZ 1 1
18] DB245.DBW 30 : "State sensor 1".LEN_READ_MAX DEZ o
17] DB245.0BD 22 | "State sensor 1".STATUS HEX DW#16#00000000
18] DB245.0BD 26 | "State sensor 1"I0L_STATUS HEX DW#16#00000000
19) DB245.DBW 32 : "State sensor 1".RD_LEN DEZ o
20 N sensor Z: v
BLioc-4I0L\SIMATIC 300(1)\..\S7-Programm(3) G RUM Abs < 5.2

Fig. 17: Input variables for write access

» The value to be written (0x05) is entered as control value in the variable table (VAT) and is then

written.
¥3 Var- [Sensor 1 -- @BLx-410L\SIMATIC 300(1)\CPU 315-2 PN/DP\ST-Programm(3) ONLINE] =n| Wl <
&ﬁ Table Edit Insert PLC Variable View Options Window Help snster  Hilfe 3
4| D|(@| 8| 3(m(e[o]~| X| 2] M Spfar | 5[ 3] o

,r; Address Symbol Display format| Status value Modify value -
1 DB1.0BB 0 :"A1".Container_A1[1] HEX B#16#05 B#16#05
2 DB1.0DBB 1 : "A1".Centainer_A1[2] HEX B#16#00 B#16#00
3 DB1.0DBB 2 : "A1".Container_A1[3] HEX B#16#00 B#16#00
4 DB1.0DBB 3 : "A1".Container_A1[4] HEX B#16#00 B#16#00 £
5 DB1.0BB 4 : "A1".Container_A1[5] HEX B#16#00 B#16#00
(] DB1.0BB 5 : "A1".Container_A1[8] HEX B#16#00 B#16#00
T DB1.0BB & : "A1".Container_A1[7] HEX B#16#00 B#16#00
3 DB1.0BB 7 : "A1".Container_A1[8] HEX B#16#00 B#16#00
9 DB1.0BB & : "A1".Container_A1[5] HEX B#16#00 B#16#00
10 DB1.0DBB 9 : "A1".Container_A1[10] HEX B#16#00
11 DB1.0DBB 10 : "A1".Container_A1[11] HEX B#16#00
12| DB1.DBB 11 : "A1".Container_A1[12] HEX B#16#00
13| DB1.DBB 12 : "A1".Container_A1[13] HEX B#16#00
14| DB1.DBB 13 : "A1".Container_A1[14] HEX B#16#00
15| DB1.DBB 14 : "A1".Container_A1[15] HEX B#16#00
16| DB1.0DBB 15 : "A1".Container_A1[18] HEX B#16#00
17| DB1.DBB 16 : "A1".Container_A1[17] HEX B#16#00
18| DB1.DBB 17 : "A1".Container_A1[18] HEX B#16#00
19| DB1.0DBB 18 : "A1".Container_A1[15] HEX B#16#00 B#16#00
20 DB1.0DBB 19 : "A1".Container_A1[20] ZEICHEN WA BH#16#00 s
BLioc-4I0L\SIMATIC 300(1)\..\S7-Programm(3) G RUR (Abs<5.2

Fig. 18: Control value for index 0x55
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» Activate the read access via a rising edge at "REQ":

K3 Table Edit Insert PLC Variable View Options Window Help  :nster Hilfe

*| D@l 8| &|Ble[o]-| X|[E 8] ¥

O | ]| ]

| symbol

| Modify value

N sensor 1:

ED 30

HEX

AB 30

HEX

DB245.DBX

6.1

"State sensor 1".RD_WR

BOOL

DB245.DBX

62

"State sensor 1".REQ

BOOL

DB245.DBX

6.3

"State sensor 1".DONE_VALID

BOOL

DB245.DBX

6.4

"State sensor 1".BUSY

BOOL

DB245.DBX

6.5

"State sensor 1".ERROR

BOOL

MN0OL Call paramerter for sensor 1:

DB245.0BD

8

"State sensor 1710

DEZ

DB245.DBW 12

"State sensor 17.CAP

DEZ

DB245.DBW 14

"State sensor 17.PORT

DEZ

DB245.DBW 16

"State sensor 17.10L_INDEX

HEX

DB245.DBW 18

"State sensor 1".I10L_SUBINDEX

DEZ

DB245.DBW 20

"State sensor 17.LEN

DEZ

DB245.0BW 30

"State sensor 1".LEN_READ_MAX

DEZ

DB245.0BD 22

"State sensor 1".5TATUS

HEX

DB245.0BD 26

"State sensor 17.10L_STATUS

HEX

2 |
4]
5|
6 |
& |
¢ |

DB245.DBW 32

"State sensor 1".RD_LEN

DEZ

8

N sensor Z:
B

]

-AIOLNSIMATIC 30001)%..\57-Programm(3)

Fig. 19: Activating the write access

Il process data raw
B#16#FF

Il O=read. 1=write parameter
11 0-=1 start call

@ RN [Abs <52 4

= The sensor's display is now rotated for about 180°, the update time is set to 600 ms.
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8 TIA Portal: IOL_DEVICE

8.1 Example project

8.1.7 Used Hardware
Siemens S7, CPU 1511-1 PN

BL67-GW-EN with I0-Link master module BL67-4I0L at slot 1 of the BL67 station
|0-Link device at BL67-410L:

Port 1 Turck temperature sensor, TS-530-LI2UPN8X-..., 10-Link V1.0
Port 2 DI

Port 3 DI

Port 4 Turck 1/0 hub: TBIL-M1-16DXP, 10-Link V1.1

8.1.2 Used Software

Totally Integrated Automation Portal, V15

2018/10 65



TIA Portal: IOL_DEVICE

8.2 Hardware configuration

8.2.1 Configuration of the I0-Link master
» Install the GSDML file for the IO-Link master and add it to the “PROFINET-IO-System (100)".

» Add the BL67-GW-EN to the project and insert the 10-Link master module BL67-4I0L at slot 1 of
the BL67 station

T Siemens - C\UsersischeuechiDocuments\utomatisierungiBLoc-410 1B o101

4 Portal view = overview

|8 turck-blez

Fig. 20: BL67-GW-EN with BL67-4I0L

Froject Edit  W¥iew Insert in\r‘m AOpt\UﬂS Tools  window  Help Totally Integrated Automation
CF i seveprojeer @ M 52 B X O B ME TR F coonline ¥ aooffine fa " PORTAL
BLxx4I0L » Ungrouped devices } turck-bl6? - X
“:,5’ Topology view Hﬁg-h Network view ||—|]1‘ Device view Options 23]
m =
Device overview | g
=
H
... | module peck |slot  |laddress |Q addr.. [Type Adticl... ~ i Catalog ]
> turck-ble? 0 0 BLET-GW-EN 6627 [wsearch> | [t [iit] g
)
- » PO 1] 0x1 turck-ble? = Iy
Fier )&
] BLE7HOL_1 i 1 0.15 0.15 BLE74I0L 6827 @p [-] ]
- . . » [l Head module =
" a 5 ~ [ Module |
p i » 18 analog inioutput el
a b » [ analog input =
p . » 18 analog output =
al 0 | » [ digital inioutput g
» I8 ol g
[ digital input =
‘g Properties |11Infn o8 Diagnostics » [ digital autput g
=S
J General || 10 tags || System constants || Texts | ¥ L@ empty slot |=:
» General Il Dl ey i’
— Module p ers E ~ [ technology ]
. Il BL67-1 CHTENG 3
Module parameters Station parameter B 51671
IO addresses [ oL 7185232 E
module parameterization: | activate = =
o o — = [l BLe7-1R3422 =
| Operation mode Cho: | 10-Link without validation [l 5L 7-1R5485 3
o Data storage mode Cho: | deactivated, clear [l sLe7-1381 z
1l Cycle time Cho: | automatic [ L67-28F1D-A
L Il BLe7-2RFID-5 —
Revision Cho: | automatic [ sLo7-orsanes
Activate Quick StartUp cho: | no [ sLs7aioL
Frocess input data invalid Cho: | diagnostic generated
Deactivate diagnostics Chi: | notifications and warnings
‘‘‘‘‘‘ PV PP prompes v -
< * :Information

The 4 ports of the 10-Link master can be operated in IO-Link mode with different configuration as
well as in DI mode (see also parameter

).

Port in 10-Link mode (with identical device, with compatible device, etc.)
In "process input data length" and "process output data length" enter the length of process data
of the connected device which have to be mapped to the field bus for this port, see also

Port in DI mode (DI with parameter access, DI)
It is reasonable to set the "process input data length" and "process output data length" to O, in
order not to block bytes with digital data in the process data mapping on the fieldbus.
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8.2.2

2018/10

Configuration of the IO-Link ports

Port configuration in the example project

Port 1:

10-Link without validation — Every |O-Link device will be accepted as exchange device in case

of a device exchange, see also

Device:

Turck temperature sensor,
TS-500-LUUPN8X-H1141,
2 byte process data

Port 2 and port 3:
configured as DI

Port 4:

10-Link without validation —Every I0-Link device will be accepted as exchange device i case

of a device exchange

Device:

Turck 1/0 hub,
TBIL-M1-16DIP,

2 byte process data

;>

T Siemens - C\UsersischeuechiDocuments\utomatisierungiBLoc-410 1B o101

|8 turck-blez

4 Portal view = overview

Froject Edit ¥iew Insert Online Options Tools  Window  Help Totally Integrated Automation
CF i seveprojeer 3 X 32 5 X O 5 M TR F coonline ¥ coofiine fa " PORTAL
BLxx4I0L » Ungrouped devices } turck-bl6? - X
“:,5’ Topology view Hﬁg-h Network view ||—|]1‘ Device view Options 23]
m =
Device overview | g
=
H
... | module peck |slot  |laddress |Q addr.. [Type Adticl... talog ]
> turck-ble? 0 0 BLET-GW-EN 6627 [wsearch> | [t [iit] g
)
E b RN 0 0x1 turckeble7 =] 5
Fier )&
] BLE7AOL_1 i 1 0.15  0.15  BLETAIOL 6827 @p [-] ]
- = s » [l Head module =
" a 5 ~ [ Module |
p i » 18 analog inioutput el
a b » [ analog input o
s
p . » 18 analog output =
al 0 | » [ digital inioutput g
» [ digital input =
‘g Properties ||11Infn yHﬂ Diagnostics » [ digital autput g
=S
J General || 10 tags || System constants || Texts | 4 ’_J‘l empty slot |=:
b General M Fracess input data invalid €h2: | diagnostic generated ~| mpower B
Inputs o 3 o ~ Ll technology @
Deactivate diagnostics Chi: | notifications and warnings [l 516 cumienc 3
Maodule pararmeters A
Input data mapping ch2: | direct W BLer-1cn
WO addresses ==
Input data length ch2: | 2 byte [l sLe71Rs2az LI
X ‘B
output data mapping ch2: | direct [WsLer-nsazz =4
L Il BL67-1RS485 i}
Output data length Ch2: |2 byte ¥
il P il [2by [l 561881 T
b Operation mode Ch3: [l BLe7-2RFID-A
"
d Deta starage made Ch3: | deactivated, clear [l sLe7-2rFID-S
. [l BLe7-2R5485-A
Cycle time Ch3: | automatic
[l BLe74i0L
Revision Ch3: | automatic
Activate Quick StartUp ch3: [ no
Process input data invalid Ch3: | diagnostic generated v
< * :Information

Fig. 21: Configuration of the 10-Link ports
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8.3 Use the IO_LINK_DEVICE function block in TIA Portal

The IO_LINK_DEVICE functlon block is based on the IOL_CALL function block according to the IO-
contains a general description

Link specification.
of the function block and |ts in and output variables.

10-Link * plcxb1dOed [CPU 1511-1 PN] » Program blocks » 10-ink [FB10]

68

s D g EFSrE = EEEH Y Fad &7 B =
10-link
Marme Data type Default value Retain Accessible . Visible in . Setpoint Comment
1 4@ v Input [~]
2 n oddnevs =] =l
[] i 1[2]
e
RS
1
z
3 "I0-Link Daten”.”ID Sensor 17 := 264; }  "I0-Link Daten” DB3
4
5 EI#T0_LINK_DEVICE_Instance_§1(REQ:="I0-Link Daten”."FEQ Sensor 17, }  "I0-Link Daten” DB3
6 ID:="I0-Link Daten”."ID Sensor 17, }  "I0-Link Daten” 5DE3
7 "I0-Link Daten”."CAF Sensor 17, }  "I0-Link Daten” DB3
8 "I0-Link Daten”.”FD_UR Sensor 17, }  "I0-Link Daten” 5DE3
s ORT Sensor 17, }  "I0-Link Daten” DB3
10 I0L INDEX Sensor 17, }  "I0-Link Daten” 5DE3
11 "I0L_SUBTNDEX Sensor 17, }  "I0-Link Daten” DB3
1z LEN := "I0-Link Daten”."LEN Sensor 1", }  "I0-Link Daten” 5DE3
13 DOME_VALID => "ID-Link Daten”."DONE Sensor 17, }  "I0-Link Daten” DB3
14 BUSY => "I0-Link Daten”."BUSY Sensor 17, }  "I0-Link Daten” 5DE3
15 ERROR => "I0-Link Daten”."ERROR Sensor 17, }  "I0-Link Daten” DB3
16 I0L_STATUS => "I0-Link Daten."”I0L_STATUS Sensor 17, }  "I0-Link Daten” 5DE3
17 RD_LEN => "I0-Link Daten”."RD_LEN Sensor 17, }  "I0-Link Daten” DB3
18 STATUS =» "I0-Link Daten”." STATUS Sensor 17, }  "I0-Link Daten” 5DE3
19 | RECORD_IOL_DATA:="I0-Link Record”."RECORD_TI0L_DATA_SENSOR 17); b "IO-Link Record” “DB4
20
21 @ .. )|
100% ] -

Fig. 22: Example call of Siemens FB "IO_LINK_DEVICE"

NOTE

sion (V3.0.2) of the Siemens I0_LINK_DEVICE block.

In TIA-Portal V13, the old IOL_CALL function block can be used to access these functions.

Siemens provides it as “Archive.zip” for TIA Portal users under

The access to the Port0O-functions of the TBEN-Lx-8IOL with an IOL_INDEX of 65535 (see
) is not possible with the actual ver-
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https://support.industry.siemens.com/cs/document/82981502/azyklischen-lesen-und-schreiben-mit-der-io-link-bibliothek?dti=0&lc=de-WW
https://support.industry.siemens.com/cs/document/82981502/azyklischen-lesen-und-schreiben-mit-der-io-link-bibliothek?dti=0&lc=de-WW

8.3.1 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 |[O_LINK_DEVICE.

The assignment of the SPDU-indices of |0-Link devices can be found in the respective device docu-
mentation.

NOTE
ﬂ 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:
Hardware identifier of the 10-Link module, like in the example (with CPU 1511-PN)
Start address of the input data of the 10-Link module (e.g. at a CPU 315)

T Siemens - C:WUsersischeuechiDocumentsiAutomatisierung\BLo4101B L4101

Project  Edit  Wiew Insert  Online  Options  Toals  Window  Help .

o Totally Integrated Automation
Gf i saveproject @ X 18 Ty X O i G MG E R F coonline yF coofiline fg PORTAL
BLxax410L » Ungrouped devices » turck-bl67 - EX

Devices |; Topology view m Network view HET Device view |_

Device overview

. W .. Module Rack  |Slot |l address |Q addr. |Type Article

¥ BLoxtoL sl > turckble? 0 0 BLET-GUEN 6827214
cd » PO 0 031 turckebls?

1 0.5 0.15  BLe74I0L 6827386

B

Gojeyea atempiey [E

- o
~ [ ple[CPU 15171, A
Y Device confi 3

% online & dis... o
o

0

Mo W

» [ Pragram blo

» (4 Technology . ‘
» g External sou <] i ]
b [ FLCtags
5 31 = m .

+ [ PLC data ypes |§‘ Properties H;.Infu y"ﬂ Diagnostics |
» 58 watch and f... | General H 10 tags " System constants " Texts |

s
» L& Online back | [Show hardware systerm constand =

=
¥ % Traces Mame Type Hardware iden__ Used by
@ turckbl67~BLE7-410L_1 Huw_SubModule plc

$]003 auluQ E”

S’ISH@”H

» (5l Device proxy
5 Program info
. PLC supervis
] FLCalammite..
» [ Local modul
» (@ Distributed 110
» [ Ungrouped devi
» 5§ Security settings
» (5§ Comman data
» 5] Documentation. ..
» [ Languages & re

DR T B

> : Details view (<]

4 Portal view =2 Overview Iﬂ%ﬂ turck-bl67
—

Fig. 23: HW identifier of BL67-410L

saueiqr] E”

2018/10 69



TIA Portal: IOL_DEVICE

Read access

Reading out the product name (index 0x12) of the Turck IO-Link I/0-hub TBIL-M1-16DIP at IO-Link
port 6.

» Write the function block’s input variables as follows (description see above):

Variable Value Meaning
REQ TRUE Send a request
ID 263 Hardware identifier of BL67-410L HW identi-
fier of BL67-4I0L.
CAP 251 Function block instance
PORT 4 The |O-Link device is connected to port 4.
IOL_INDEX 0x12 Index for product name

Project Edit  iew Insert Online Options Tools Window Help Tutally IntEgrated Automation
3 (Y] saveprojet S M 2 o X O H: G MG D R S cooine (¥ coofine f2 PORTAL
[

= B o A A )@ = g

i Name Address | Display format Monitor value Modify value 7 Co E
1 "|O-Link Daten"."REQ Sensor 1" Eoal |Z| [E FALSE @ (=
2 "lO-Link Daten"."DONE Sensor 1" Bool [E] FaLSE =
3 "l0-Link Daten"."BUSY Sensar 1" Bool 3] FALSE _L’
4 "|0-Link Daten"."ERROR Sensar 1" Bool 3 FALSE FALSE E 1 E
c @
6 "lO-Link Daten"."ID Sensor 1" DEC 263 263 E H —
7 "lO-Link Daten"."CAP Sensor 1" DEC 251 257 (= L
g "l0-Link Daten"."LEM Sensor 1" DEC 232 232 M E
9 "|0-Link Daten”."PORT Sensor 1" DEC 4 4 M =
m "l0-Link Daten"."IOL_INDEX Sensor 1" Hex TE#0012 160012 E H g
11 "l0-Link Daten"."|OL_SUBINDEX Sensor 1" DEC 1} 1} D | |
12 "I0-Link Daten" "RD_WR Sensor 1" Bool [ FALSE FALSE E 1
15 "I0-Link Daten" "RD_LEN Sensor 1" DEC a
14
15 "I0-Link Daten"."STATUS Sensor 1" Hex 1E#0000_0000
18 "l0-Link Daten"."|OL_STATUS Sensor 1" Hex T6#00017_0000
17 "|0-Link Daten"."RD_LEM Sensor 1" DEC 1]
18
19 "O-Link Record" "RECORD_IGL_DATA_SEMSOR 1'[0] Hex 16400 16400 (=
20 "O-Link Record" "RECORD_IOL_DATA_SEMSOR 1'[1] Hex 16400 16400 (=
21 "|0-Link Record” "RECORD_IOL_DATA_SEMSOR 1°[2] Hex 16#00 16#00 M 1
22 "l0-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[(3] Hex T6#00 1600 E H
23 "lO-Link Record"."RECORD_IOL_DATA_SEMSOR 1"(4] Hex 16#00 1E#00 E 1
24 "l0-Link Record"."RECORD_IOL_DATA_SEMSOR 1°[5] Hex 16#00 16#00 E 1
25 "O-Link Record" "RECORD_IGL_DATA_SEMSOR 1"[6] Hex 16400 16400 (=
26 "O-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[7] Hex 16400 16400 (=
27 "|0-Link Record”. "RECORD_IOL_DATA_SEMSOR 1°[3] Hex 16400 16800 M 1
28 "|0-Link Record”. "RECORD_IOL_DATA_SEMSOR 1°[9] Hex 16#00 16#00 M 1
29 "l0-Link Record"."RECORD_IOL_DATA_SEMSOR1"[10] Hex T6#00 16#00 E H
1) "lO-Link Record"."RECORD_IOL_DATA_SEMSCOR1"[11] Hex 16#00 1E#00 E 1
31 "O-Link Record" "RECORD_IOL_DATA_SEMSOR 1°[12] Hex 16400 16400 (=
<]l i ]

\_Ci Properties ||"_1.'. Info i) " [2) Diagnostics |

4 Portal view 3 overview Iﬁg'h turck-ble7 Sensor 1 i Search completed. 0 of 0 devi

Fig. 24: Input variables for the read access
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» Activate the read access via a rising edge at "REQ".

Project  Edit  ¥iew Insert  Online  Options  Tools  Window  Help Totally Integrated Automation
F (R saveproject & X i 2 X D2 i NG E R coonline ¥ cooflline #p* PORTAL
o
# & XY 3
i Narne Address  Display format Monitor value Madify value # (= B
1 "|0-Link Daten"."REQ Sensor 1" goal [+ @ e M 1
2 "|O-Link Daten”."DONE Sensor 1" Boal [E] TRUE
3 "|0-Link Daten"."BUSY Sensar 1" goal [ FALSE 2
4 "|O-Link Daten”."ERROR Sensor 1" Boal [ FALSE FALSE M ;r
5 ]
& "|O-Link Daten."ID Sensor 1" DEC 263 263 M —
7 "|O-Link Daten"."CAP Sensor 1" DEC 251 251 M 1 L
& "IO-Link Daten”."LEN Sensor 1" DEC 232 232 M g
a "|o-Link Daten"."FORT Sensor 1" DEC 4 4 M 1 =5
10 "|O-Link Daten”."IOL_INDEX Sensor 1" Hex 1640012 1640012 M 3
1 "|0-Link Daten"."|OL_SUBINDEX Sensar 1" DEC 0 i (] | |
12 "|O-Link Daten”."RD_WR Sensor 1" Boal [ FALSE FALSE M
13 "|O-Link Daten"."RD_LEN Sensor 1" DEC 13
14
15 "|O-Link Daten"."STATUS Sensor 1" Hex 16#0000_0000
16 "|O-Link Daten”."IOL_STATUS Sensar 1" Hex 164#0000_0000
17 "|O-Link Daten"."RD_LEN Sensor 1" DEC 13
18
19 "|0-Link Record"."RECORD_|OL_DATA_SENSOR 1"[0] Character i '$05' M 1
20 "|O-Link Record”."RECORD_IOL_DATA_SENSOR17[1] Character B 500" M
21 "|0-Link Record"."RECORD_|OL_DATA_SENSOR 1"[2] Character v '$00° M 1
22 "|0-Link Record”."RECORD_IOL_DATA_SENSOR 17(3] Character (N 500" M
23 "|0-Link Record"."RECORD_|OL_DATA_SENSOR 1"[4] Character '$00° M 1
24 "|O-Link Record”."RECORD_IOL_DATA_SENSOR 17[5] Character M 500" M
25 "|0-Link Record"."RECORD_|OL_DATA_SENSOR 1"[] Character ik '$00° M 1
26 "|O-Link Record”."RECORD_IOL_DATA_SENSOR 17[7] Character 500" M
27 "|0-Link Record"."RECORD_|OL_DATA_SENSOR 1"[8] Character ik '$00° M 1
28 "|O-Link Record”."RECORD_IOL_DATA_SENSOR 17[8] Character 3 500" M
29 "|0-Link Record"."RECORD_|OL_DATA_SENSOR 1"[10] Character o’ '$00° M 1
30 "|O-Link Record”."RECORD_|OL_DATA_SENSOR1°[11] Character ES 500" M
3 "|0-Link Record"."RECORD_|OL_DATA_SENSOR 1"12] Character P '$00° M 1
<] i ]
‘g Properties |11Infn i) ﬂ Diagnostics

|2 wrckbls? Sensor 1

Fig. 25: Activating the read access
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TIA Portal: IOL_DEVICE

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

Froject Edit  ¥iew Insert Online  ©ptions Tools  Window Help Totally Integrated Automation
Cf (¥ save project Sh M = X Wi G MG E R F coonline @ coofline  fp PORTAL
&
¥ & X g
i Marme Address  Display format Manitor value taodify value b Ca ‘E
1 "|0-Link Daten"."REQ Sensor 1" Eoal [+ m TruE |El (=
2 "|O-Link Daten"."DONE Sensor 1" Bool [m TRUE
3 "|O-Link Daten"."BUSY Sensor 1" Bool [ FaLSE E
4 "|O-Link Daten"."ERROR Sensar 1" Bool [E FaLSE FALSE E 1 z
c @
6 "|O-Link Daten"."Il Sensor 1" DEC 263 263 @ 1
7 "|O-Link Daten"."CaF Sensor 1" DEC 251 251 @ 1 L
8 "I0-Link Daten" "LEMN Sensar 1" DEC 232 232 M 1 g
9 “|0-Link Daten" "PORT Sensor 1" DEC 4 4 M g
10 "10-Link Daten"."IOL_INDEX Sensor 1" Hex 1680012 1680012 @ 1 2
11 "10-Link Daten"."IOL_SUBINDEX Sensor 1" DEC 0 0 D | |
12 "|O-Link Daten"."RD_WR Sensaor 1" Bool [ FaLSE FALSE @ 1
13 "|O-Link Daten"."RD_LEM Sensor 1" DEC 13
14
15 "|O-Link Daten"."STATUS Sensor 1" Hex 16#0000_0000
16 "10-Link Daten"."IOL_STATUS Sensor 1" Hex 1680000_0000
17 "|O-Link Daten"."RD_LEM Sensor 1" DEC 13
18
19 "10-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[0] Character T '$os' @ !
20 "10-Link Record"."RECORD_IOL_DATA_SEMSOR1[1] Character ‘B ‘$on’ @ H
21 "10-Link Record"."RECORD_|OL_DATA_SEMSOR 1"[2] Character I ‘$o0’ @ !
22 "l0-Link Record" "RECORD_|OL_DATA_SEMSOR 1°[3] Character i o0 [~ ]
23 "|0-Link Recard" "RECORD_IOL_DATA_SENSOR 1"[4] Character $00" (=
24 "10-Link Record"."RECORD_IOL_DATA_SEMSOR1"[5] Character W' ‘$on’ @ H
25 "10-Link Record". "RECORD_IOL_DATA_SEMSOR 1"[6] Character 1 ‘$oo’ @ H
26 "I0-Link Record" "RECORD_|OL_DATA_SENSOR 1°[7] Character oo M 1
27 "|0-Link Record" "RECORD_IOL_DATA_SENSOR 1"[8] Character e $00" (=
28 "10-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[9] Character ‘6! ‘$on’ @ !
29 "10-Link Record"."RECORD_IOL_DATA_SEMSOR1"[10] Character D’ ‘$on’ @ H
30 "10-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[11] Character b ‘$o0’ @ !
31 "|0-Link Record" "RECORD_|OL_DATA_SENSOR 1°[12] Character P ‘$on M 1
<] [ ]
|Q‘. Properties ”"A-'. Info i) ” %) Diagnostics ‘

Overview Iﬁgﬁ turck-bl67

Sensor 1 pleted. 0 of 0

Fig. 26: Process data of the sensor
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Write access

Changing the parameter "Measured value update time/rotating/disabling a display" (index 55) to
the value 0x05 (600 ms measured value update time, display rotated by 180°) for the TURCK tem-
perature sensor TS-500-LUUPN8X-H1141 at IO-Link port 1.

Temperature sensors TS series

10-Link Parameters

Specific On-Request Data Objects - Parameter values

Index 0x54; Displayed unit

Industrial
Automation

Value (hexadezcimal) Menu item Function

0x00 % “C

0x01 °F °F

0x02 k k

0x03 Ohm Ohm

easured value update time/rotating/disabling a display

Value (hexadecimal) Menu item Function

0x00 50 50 ms measured value update time

0x01 200 200 ms measured value update time

0x02 600 600 ms measured value update time

0x03 r50 50 ms measured value update time, display
rotated by 1807

0x04 r200 200 ms measured value update time, display
rotated by 180°

0x05 600 600 ms measured value update time, display
rotated by 180°

0x06 OFF Display disabled

Index 0x56: Behaviour of output 1 in the event of error

Value (hexadecimal) Menu item Function
0x00 Foul Output off
0x01 Fou2 Output on

Fig. 27: Extract from the documentation for Turck temperature sensors

» Write the function block’s input variables as follows (description see above):

Variable Value Meaning
ID 263 Hardware identifier of BL67-410L HW identi-
fier of BL67-4I0L.
CAP 251 Function block instance
LEN 1 Length of the data to be written, 1 byte is written.
PORT 1 The IO-Link device is connected to port 1.
IOL_INDEX 0x55 Index for "Measured value update time/rotating/dis-

abling a display", see above.
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» Set the variable “RD_WR Sensor 1” to TRUE for activating the write access.

Fig.28:1n

74

Froject Edit  ¥iew Insert Online  ©ptions Tools  Window Help Totally Integrated Automation
Cf (¥ save project Sh M = X Wi G MG E R F coonline @ coofline  fp PORTAL
&

T z

i Marme Address  Display format Manitor value taodify value b Ca E
1 "|O-Link Daten"."REQ Sensar 1" Bool [E FALSE FALSE B 1 l:
2 "|Q-Link Daten"."DONE Sensar 1" Bool [E FALSE =
3 "|O-Link Daten"."BUSY Sensor 1" Bool [ FaLSE _i.’
4 "|O-Link Daten"."ERROR Sensar 1" Bool [E FaLSE FALSE E 1 z
B _|=
6 "|O-Link Daten"."Il Sensor 1" DEC 263 263 B 1
7 "|O-Link Daten"."CaF Sensor 1" DEC 251 251 B 1 L
8 "I0-Link Daten" "LEMN Sensar 1" DEC 1 1 M 1 g
9 “|0-Link Daten" "PORT Sensor 1" DEC 1 1 M 7] 2.
10 "10-Link Daten"."IOL_INDEX Sensor 1" Hex 1680055 1680055 @ 1 2
11 "10-Link Daten"."IOL_SUBINDEX Sensor 1" DEC 0 0 D | |
12 "|O-Link Daten"."RD_WR Sensaor 1" Bool Elﬂ TRUE TRUE ) @ 1
13 "|O-Link Daten"."RD_LEM Sensor 1" DEC 0
14
15 "|O-Link Daten"."STATUS Sensor 1" Hex 16#0000_0000
16 "10-Link Daten"."IOL_STATUS Sensor 1" Hex 16#80001_0000
17 "|O-Link Daten"."RD_LEM Sensor 1" DEC 0
18
19 "10-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[0] Hex 16800 16800 @ !
20 "10-Link Record"."RECORD_IOL_DATA_SEMSOR1[1] Hex 16800 16R00 B H
21 "10-Link Record"."RECORD_|OL_DATA_SEMSOR 1"[2] Hex TeR00 TeR00 @ !
22 "|0-Link Recard" "RECORD_IOL_DATA_SENSOR 1°[3] Hex 16400 16400 [~ ]
23 "|0-Link Recard" "RECORD_IOL_DATA_SENSOR 1"[4] Hex 16400 16400 (=
24 "10-Link Record"."RECORD_IOL_DATA_SEMSOR1"[5] Hex 16#/00 16#/00 B H
25 "10-Link Record". "RECORD_IOL_DATA_SEMSOR 1"[6] Hex 16R00 16R00 @ H
26 "|0-Link Recard" "RECORD_IOL_DATA_SENSOR 1°[7] Hex 16400 16400 M 1
27 "|0-Link Record" "RECORD_IOL_DATA_SENSOR 1"[8] Hex 16400 16400 (=
28 "10-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[9] Hex 16800 16800 @ !
29 "10-Link Record"."RECORD_IOL_DATA_SEMSOR1"[10] Hex 16800 16R00 E H
30 "10-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[11] Hex TeR00 TeR00 @ !
31 "|0-Link Record" "RECORD_|OL_DATA_SENSOR 1°[12] Hex 16400 16400 M 1

[<] [ ]

|Q‘. Properties ”"A-'. Info i) ” %) Diagnostics ‘
Overview Iﬁgﬁ turck-bl67 Sensor 1 pleted. 0«

put variables for write access
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» Set the value to be written (0x05) via the first word of "lO-Link Record" in the watch table.

4 Portal vie:

Overview IﬁEn turck-bl67

Fig. 29: Control value for index 0x55

Project  Edit  Wiew Insert Online  Options Tools  Window  Help Totally Integrated Automation
G5 (R saveproject S Y = ¥ O M0 E R & cooine @ cooffine fz " PORTAL
A
= = = g
i MNarme Address  Display farmat Maonitar value Madify walue i Co é
1 "|0-Link Daten"."REQ Sensor 1" Bool [E FaLSE FALSE @ 1
2 "|lo-Link Daten"."DOME Sensor 1" Bool [E FaLsE
3 "|0-Link Daten™."BUSY Sensor 1" Bool [E FALSE E
4 "|lo-Link Daten"."ERROR Sensor 1" Bool [E] FALSE FALSE @ 1 i
5 @
& "|o-Link Daten"."Il Sensor 1" DEC 263 263 @ 1 —
7 "I0-Link Daten” "CAP Sensar 1" DEC 251 251 M o
& "l0-Link Daten"."LEM Sensor 1" DEC 1 1 @ 1 g
a “|0-Link Daten”."FORT Sensot 1" DEC 1 1 M 1 4
1n "|O-Link Daten"."IOL_INDEX Sensor 1" Hex 16#0055 16#0055 EI H a
11 "Io-Link Daten"."IOL_SUBINDEX Sensor 1" DEC ] 1} [ | |
12 "lo-Link Daten"."RD_WR Sensar 1" Bool [=] TRUE TRUE @ 1
13 "l0-Link Daten"."RD_LEM Sensor 1" DEC a
14
15 "I0-Link Daten™."STATUS Sensor 1" Hex T6#0000_0000
16 "lo-Link Daten"."IOL_STATUS Sensor 1" Hex T&#0007_0000
17 "lO-Link Daten"."RD_LEM Sensor 1" DEC [1}
18
19 "lo-Link Record" "RECORD_IOL_DATA_SEMSOR 1"[0] Hex |E 16#00 E 1
20 "10-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[1] Hex t t ™ 1
21 "I0-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[2] Hex Te00 16800 @ H
22 "|0-Link Record” "RECORD_IOL_DATA_SEMSOR 1"[3] Hex 16400 16200 M 1
23 "I0-Link Record"."RECORD_IOL_DATA_SENSOR 1"[4] Hex Te#00 16400 @ H
24 "lo-Link Record" "RECORD_IOL_DATA_SENSOR 1"[5] Hex 16#00 16200 =]
25 "I0-Link Record"."RECORD_IOL_DATA_SENSOR1"[8] Hex Ta#00 16400 @ H
26 "lo-Link Record" "RECORD_IOL_DATA_SEMSOR 1"[7] Hex 16#00 16200 M
27 "|0-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[8] Hex Te#00 16400 @ !
28 "10-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[9] Hex Te00 16800 @ H
29 "|0-Link Record” "RECORD_IOL_DATA_SEMSOR 1"[10] Hex 16400 16200 M 1
30 "I0-Link Record"."RECORD_IOL_DATA_SEMSOR1"[11] Hex Te#00 16400 @ H
31 "lo-Link Record" "RECORD_IOL_DATA_SENSOR1"[12] Hex 16#00 16200 =]
<] i ]
|Q Properties ""_i.'.lnfn y"ﬂ Diagnostics ‘
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» Activate the write access via a rising edge at "REQ".

Project  Edit  Wiew Insert Online  Options Tools  Window  Help Totally Integrated Automation
G5 (%] save project S M = ¥ O M0 E R & cooine @ cooffine fz " PORTAL
A
= = = g
i MNarme Address  Display farmat Maonitar value Madify walue i Co é
1 "|0-Link Daten"."REQ Sensor 1" Bool BIETRUE @ 1
2 "|lo-Link Daten"."DOME Sensor 1" Bool [=] TRUE
3 "|0-Link Daten™."BUSY Sensor 1" Bool [E FALSE E
4 "|lo-Link Daten"."ERROR Sensor 1" Bool [E] FALSE FALSE @ 1 i
5 @
& "|o-Link Daten"."Il Sensor 1" DEC 263 263 @ 1 —
7 "I0-Link Daten” "CAP Sensar 1" DEC 251 251 M o
& "l0-Link Daten"."LEM Sensor 1" DEC 1 1 @ 1 g
a “|0-Link Daten”."FORT Sensot 1" DEC 1 1 M 1 4
1n "|O-Link Daten"."IOL_INDEX Sensor 1" Hex 16#0055 16#0055 EI H a
11 "Io-Link Daten"."IOL_SUBINDEX Sensor 1" DEC ] 1} [ | |
12 "lo-Link Daten"."RD_WR Sensar 1" Bool [=] TRU TRUE @ 1
13 "l0-Link Daten"."RD_LEM Sensor 1" DEC a
14
15 "I0-Link Daten™."STATUS Sensor 1" Hex T6#0000_0000
16 "lo-Link Daten"."IOL_STATUS Sensor 1" Hex T&#0000_0000
17 "lO-Link Daten"."RD_LEM Sensor 1" DEC [1}
18
19 "lo-Link Record" "RECORD_IOL_DATA_SEMSOR 1"[0] Hex 16#00 1605 M
20 "10-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[1] Hex Te#00 16400 @ !
21 "I0-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[2] Hex Te00 16800 @ H
22 "|0-Link Record” "RECORD_IOL_DATA_SEMSOR 1"[3] Hex 16400 16200 M 1
23 "I0-Link Record"."RECORD_IOL_DATA_SENSOR 1"[4] Hex Te#00 16400 @ H
24 "lo-Link Record" "RECORD_IOL_DATA_SENSOR 1"[5] Hex 16#00 16200 =]
25 "I0-Link Record"."RECORD_IOL_DATA_SENSOR1"[8] Hex Ta#00 16400 @ H
26 "lo-Link Record" "RECORD_IOL_DATA_SEMSOR 1"[7] Hex 16#00 16200 M
27 "|0-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[8] Hex Te#00 16400 @ !
28 "10-Link Record"."RECORD_IOL_DATA_SEMSOR 1"[9] Hex Te00 16800 @ H
29 "|0-Link Record” "RECORD_IOL_DATA_SEMSOR 1"[10] Hex 16400 16200 M 1
30 "I0-Link Record"."RECORD_IOL_DATA_SEMSOR1"[11] Hex Te#00 16400 @ H
31 "lo-Link Record" "RECORD_IOL_DATA_SENSOR1"[12] Hex 16#00 16200 =]
<] i ]
|Q Properties ""_i.'.lnfn y"ﬂ Diagnostics ‘

Overview IﬁEn turck-bl67

4 Portal vie:

Fig. 30: Activating the write access

= The sensor's display is now rotated for about 180°, the update time is set to 600 ms.
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9 CODESYS 2.3 (for programmable gateways): I0OL_CALL

9.1

9.1

9.1.2

2018/10

Example project

Used Hardware
= TURCK BL67-PG-EN-V3 (firmware version V1.1.5.0)

~ 10-Link Master BL67-4I0L with
IO-Link port 1: Turck temperature sensor, TS-500-LUUPN8X-H1141
IO-Link port 2: not used
IO-Link port 3: not used
I0-Link port 4: Turck I/0 hub, TBIL-M1-16DIP

Used Software
= CODESYSV3.5.12.10

= |0O-Link call function block
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CODESYS 2.3 (for programmable gateways): [IOL_CALL

9.2 Configuration in CODESYS

9.2.1 Prerequisites
The software has been started.
A new project with the BL67-PG-EN-V3 was created.
The BL67 10-Link module has been added under Local_IO_BL67.

® BLA7I0-Link.project - CODESYS =R (Een |
Ele Edit Wew Project Buld Onine Debug Tools ‘Window  Help A\ é
S~ =] [ R O || g X =
Devices > x 0 Device PLC_PRG () Library Manager [ BL67 410L X 8@ Locsl 10 BLET [d Pou -
= [ f67 io-Link >
= Device (BLETRG-EN-UZ) TURCK ELE7 modba bus Parameter Type Walue
= B0 pLC Logic
el e TURCK BLE7 module bus 1j0 LA 1o-Link channel 0
=€} application Mapping [ 10-Link channel 1
] uibrary Manager # [ 10-Link channel 2
PLC_PRG (FRG, Slets
_PRG (PRG) # [ 10-Link channel 3
POL (PRS;
il (PR3) T +- [ Digital InjOut 4
= (&8 Task Configuration +- (2 Digtal Injout 5
=% MainTask *+- [ Digital Infout &
] pLC_PrG [ Digital Injout 7

O Gateway_LED_APPL (Gateway LED APFL)
= W Local_10_BLE7 {Local [0 BLET)
(2] BL67_410L (BLE7-410L)

< n b

Messages - Total 0 errar(s), © warring(s), 0 message(s) -1 x
- [© 0eros) [ 0 warning(s) [@ 0 messagets) | X ¥
Description Project Object Pasition
« v
Last buid: @ 0 @ D Precompile: o Project user: {nobodky) (%]

Fig. 31: CODESYS V3: Project with BL67-PG-EN-V3

9.22  Configuration of the IO-Link ports

The 4 ports of the 10-Link master can be operated in IO-Link mode with different configuration as
well as in DI mode (see also parameter ).

Port in I0-Link mode (with identical device, with compatible device, etc.)
In "process input data length" and "process output data length" enter the length of process data
of the connected device which have to be mapped to the field bus for this port, see also

Port in DI mode (DI with parameter access, DI)
It is reasonable to set the "process input data length" and "process output data length" to 0, in
order not to block bytes with digital data in the process data mapping on the fieldbus.
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Port configuration in the example project
Port O:

10-Link with identical device — Only an identical exchange device is accepted in case of a
device exchange (check of vendor-ID, device-ID, etc., see

Device:

Turck temperature sensor,
TS-500-LUUPN8X-H1141,
2 byte process data

Port 1 and Port 2:
configured as DI
Port 3:

10-Link without validation — Every I0-Link device will be accepted as exchange device in
case of a device exchange, see

Device:

Turck 1/0 hub,
TBIL-M1-16DIP,

2 byte process data

® BLET I0-Link project - CODESYS E=REcE
Fle Edt Wen Project Buld Onlne Debug Tooks Window Help Y
= A R AP | ge T _
fEE S b RB X MANANIE O | | 95 X =
Devices > B x 0 Device PLC_PRG i Liorary Manager () BL6T 410L X mm Local [0 BLET [ Pou -
= [ 867 oLk =l
= Device (BLE7T-PG-EN-V3) ;gg%:ef:g moduls bus Parameter T Walue Default Vs =
= B0 pLC Logic
BF O TURCK BLE7 module bus 1jo - [ 10-Link channel 0
(# Application Mapping + [ 10-Link channel 1
i) ubrary Manger + [ 10-Link channel 2
PLC_PRG (PR, Lo
_PRG (PRG} = [ 10-Link channel 3
] pouprs) —— = 2 10Uk port parameters
= [#3 Task Configuration # Operation mode Ch3 En.. 10-Link without walidation 10-Link without valida
= & MainTask # Data storage mode Ch3 En. deactivated, cear deactivated, ¢
8] rLcpRe # Cydle time Cha En... automatic autom
O Gateway_LED_APPL (Gateway LED APFL) & Revision Ch3 En... automatic auton| =
= W Local 10_BLE7 (Local 10 BLE7) # Activate Quick Start-Up Cha En... no
4 ue7_s10L (BLE7-410L) = [ Diagnostic settings
# Process input datainvalid Ch3 En... diagnostic generated diagnastic geners
% Deactivate diagnostics Cho En... notifications and warnings  notifications and warn
= [ Data mapping
@ Input data mapping ch3 En... swap 16 bit swap 1¢
# Input data length Ch3 En.. 2 byte 2t
# Cutpuk daka mapping Ch3 En.. swap 16 bit swap 1¢
# Output data length Ch En.. 2 byte 2t
+- 4 Digital InjOut 4
+-[4 Digital InjOut §
« i »
‘ m v
Messages - Total O erroris), 0 warning(s), 0 message(s) > R ox
- [© Derrots [# 1 wamingls) [@ 0 messagets | X ¥
Description Project Object Pasition
« it v
Last buikd: € 0 @0 Precompie: o Praject user: (nobody) Q

Fig. 32: Configuration of the IO-Link ports (example project)
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93 Usage of the function block in CODESYS

Kapitel 6 contains a general description of the function block and its in and output variables. The
10-Link function block: IOL_CALL.

The IOL-CALL-FB is part of the Turck library ,10-Link CALL LocallO".

Flle Edit Wew Project FBO/LDfIL Buld Onlne Debug Tools ‘window Help
BE RIS o % B X ML lab | 4% Y% % R[5 186 , o XIl= ERENE A
G e | S L F 4 @ oo | of 4 8| T ES
{ Device ||m] PLCPRG  |fff) Lbrary Manager Bl67_ H0L  [nm local J0BLET V[a] POU x B
=5 BT FO-Link 1| |prosRE POV B
= Device (BLET-PG-EN-VZ) = oz vam %
=20 PLC Logic 3 I0L_CALL 0: TOLC_LTO.IOL CALL: e
=1} Application 4 Req: BOOL; .
" @ Uiorary Msnsgs E IndexCap: INT; // function block instance max. 4 allowsd 261...26¢
PLC FRG (PRE) 5 RD_UD: BOOL; // f=read ; i=write
= 7 EntityPort: USINT: // I0l-pert addvess 1..4
) pauters) 5 10L_Index: WINT; ¢/ for example iddec{izhex) = product name, 35dec (5%hex)= rotate display: pa:
= {8 Task Confiquration 5 T0L_Subindex: USINT: // mostly sot in use dsfault mon
= ¢ manTask 10 Record_I0L_Data: ARRAY[1..54] OF BYIE:
PLC_PRG 11 LENGTH: INT; // e.g. ; Length =1 in case of comend "rotary display”
(O Gateway_LED_APPL (Gateway LED &PPL) 12 EUSY: BOOL:
=M Local_10_FL&7 (Local 10 BLET) 13| ERROR: BOOL;
BL&7_410L (BLE7-410L) 14 STATUS: DWORD;
15 I0L_STATUS: DWORD:
15 RD_LEN: INT;
17| EHD_ VAR
15 -
<
1 I0L_CALL_D
IOLC LIO.IO0L CALL
Req —{xReq - " xDoneValid
BLE7_4I0L —(itfNodule xBusy [~ BUST
IndexCap —{iIndexCap xError |- ERROR
RD_WD —{xRD_TR dustatus - STATUS
EntityPort —usiEntityPort dwI0L_Status — I0L_STATUS
10L_Index —{uil0L Index iRD Len[-RD_LEN
I0L_Subindex —usiI0l_Subindex
ADR (Record_I0L_Data) —|pbyRecord I0L Data
LENGTH —(iLen
o | =@ M
Lastbuid; € 0 @ 0 Precompis: o Project user: {nobody) N5 Ini Cot chi [} B |

Fig. 33: Turck IO-Link call in CODESYS
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9.3.1 Example accesses with IOL_CALL

The assignment of the sub indices of 10-Link devices can be found in the respective device docu-
mentation.

read access

Reading out the product name (product name, index 0x18) of the Turck 10-Link I/O-hub TBIL-M1-
16DIP at |O-Link port 1.

> Write the input variables of the function block as follows:

Variable Value (dec.) Meaning
xRD_WR 0 read access
itfModule 1 Instance of the 10-Link module,
Example: "BL67_4I0OL"
ilndexCap 251 Function block instance
usiEntityPort 4 The I0-Link device is connected to port 4.
uilOL_Index 18 Index for the product name according to IODD
usilOL_Subindex 0 “0" in this example
iLEN 20 32 byte are read out

Length of the data to be read,
min. length = real length of the data,
max. length = length of the defined data buffer

® BLAT_IO-Link.project” - CODESYS (=% B =<=|
Fle Edt Wew Project FED/D/L Buld Onlne Debug Took Window Help Y
] : an B = - o s .
e d & LS A% N R0 % om =
Devices > 3 x § Device PLC_PRG (i Lbrary Manager [ BLe7_a1oL A Local_I0_BLEF @ Pou x >
=g 316,7*]0'[“" Device.Application.POU
=+ §| Device [connected] (BLE7-PG-EN-¥3)
= Bl FLC Loaic Expression Type Value Prepared value A, Comrment - =]
%.{) Rpplicaton run] # @ I0L_CALLD 10LC_LIO.IOL_CALL 0
i) Library Manager @ Req BOOL
PLC_PRG (PRG) @ IndexCap INT function block instance...
1 pouPrRa) @ RD_WD BOOL O=read ; 1=vrite
= [ZR Task Configuration @ EntityPart USIHT 10L-port address 1..4 E
= & MainTask @ 10L_Index UINT For sxampls 15dec(12...
8] pLC_PRG @ 10L_Subindex USINT mostly not in use defa...
() Gatewsy LED_APPL (Gatsway LED APPL) * @ Record 10l Dats ARRAY [1..64] OF BYTE
= HI Local_10_BLE7 (Local 10 BLE?) @ LENGTH T e.q. ;Length=1incas...
[ BLe7_410L (BLET-410L) @ BUSY BOOL
@ ERROR BOOL
@ STATUS DWORD -
=
1 I0L_CALL 0
TOLC_LI0.IOL_CALL
Re [T <R ey xDomevalid —R—————
BLE7_4I0L —{itfHodule xBusy ~Eusy [ENEEN
IndexCap [ 251 |—|iIndexCap xErrox ~EFROE [EREEN
ro_wp [ <RD_WR dyStatus —STaTUs [0 |
EntityPort [ 4 —usiEntityPort dvI0L_Status [~ IO0L_STaTus [ o |
10k Tndexi 18 —{uiI0L_Index iRD_Len[~RD_LEN [ o |
I0L_Subindex [ 0 —usiIOL_Subindex
ADR (Record I0L Data) —pbyRecord I0L Data
LENGTH iLen
RET
a I » NEEIT Y =
5 Devices |[) FOUS « v
Breakpoints -~ 1 X
anlicatinn: Annlication [Devica: PLC Loic] > | bl tena
Device user: Anonymous Lastbuild: € 0 @ 0 Precomplle: o (h RUN Program loaded Program unchanged Project user: (nobady) [4

Fig. 34: Input variables for read access
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CODESYS 2.3 (for programmable gateways): [IOL_CALL

» Activate the read access via a rising edge at "REQ":

@ BLGT_IO-Linkproject” - CODESVS
Fle Edt Wsw Frojsct FED/LD/IL Buld Onine Dsbug Took Window Help Y
EzEI& B G A e R IR - (Y % om
Devices r 1% f Device FLC_FRG m Library Manager [ BLe7 410 A Local IO BLG7 @ POU X -
=g BT oLk 4
= £ Device [connected] (BLE7-PG-EN-¥3)
= Bl PLC Logic Expression Type Value Prepared valu £ Comment - [E]
=} Application [run] + @ IOLCALLO 10LC_LIOIOL_CALL 0
Library Manager @ Req BOOL
PLC_PRG (FRG) @ IndexCap INT Function black instance. ..
[ pou (PrG) @ RD_WD BOCL O=read ; 1=write
= [@ Task Configuration @ EntityPort USINT 4 10L-port address 1..4 =
= 28 MainTask @ 10L_Index UINT 18 for example 18dec(12...
8] pc PR @ 10L_Subindex USINT i mostly nok in use defa, .
(0 Gateway LED_APPL (Gateway LED APPLY + @ Record_IOL_Data ARRAY [1.,64] OF BYTE
= MO Local 10_BL67 (Local 10 BLT) # LENGTH INT .0, jLength =1 in cas. .
[ BLE7_410L (BLE7-4T0L) @ BUSY BOOL m
# ERROR BOOL
@ STATUS DWORD o
e~
i I0L_CALL_D
TOLC LI0.TOL CALL
rec EERE—{xReq XD 011V 11 o e —
BL67_4T0L —{itfHodule xBusy = BUSY
IndexCap [ 28l |—|iIndexCap xError f= ERROR E
rD_iD [ <RD_WR dwStarus —STATUS [ o0 |
EntityPort [ 4 —(usiEntityPort dwI0l_Status [~ I0L_STATUS [ o |
I0L_Index [ 18 |—|uiI0L_Index iRD_Len [~RD_LEN
I0L_Subindex [0 —|usiI0L_subindex
ADR (Record_I0L_Data] —|pbyRecord _I0L_Data
LENGTH ilen
RET
o 0 ] > kA 10w B
5 Devices |[) FOUS <= v
Breakpoints -~ 1 X
+_Anlication [Device: PLC | onicl > | bl tena
Device user: Anonymous Lastbuild: € 0 @ 0 Precomplle: o (h RUN Program loaded Program unchanged Project user: (nobady) [4

Fig. 35: Activating the read access

= In this example, the result of this request can be found in the data array ,Record_IOL_Data":
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® BLGT_I0-Link.progect™ - CODESYS = =
Bl Ed few Dot FEORD] B Crine [ebug Took dedow teb A
o= 1Y R - TR R ] & - w
Devices L] W RS ] Ubrary Manager f ter ol am Local B0 MET 0] POU X% -
=) LI dAE -
= B Device [eornected] (0LGT-P-LI-I) |
W P Lo Type Value Prepared value A Compnent - [&]
- € application [run] | IOAC L300 _CaLL e |
D Ltrary Manager oL
6] FLc_pRa (PRG) # inderten N 51 Furdtion block instance... -
0] P prc) | # RD_WD BOCL Omrasd ; I=rmite
= (3 1es Configursin # EntkyPort LEINT 4 108 poet adidrnss 1.4
£ ManTes, # 10U _Index LINT " For exangle 10dec12. ..
) me_pri ¥ 101 Subindex LSINT L] mustly ok i wse dela,.,
(0) sstemsyr LED AP (Gatesy LLD AFFLY = # Reecord 104 _Data aspAY LAl OFIIE
M Locsl_10_BLET (Lucd 10 BLET) @ Record JOL_Dats... BYTE kad
T s _amon (reTA101) # Recrd [0 Data... BYTE (3
@ Record_{OU_Data . gY1L EE]
# Record 10U Dats... BYTE Ll
# Rewrd [0 Data... BYTE 45
# RecedJou_pota g1t = | TBIL-M1-16DIP
# Record 10U Dats... BYTE il
# Rewrd [0 Data... BYTE 45
@ Record_{OU_Data . gY1L 4
# Record 10U Dats... BYTE e
# Rewrd [0 Data... BYTE &8
@ Record_{OU_Data . gY1L £
# Record 10U Dats... BYTE o
# Rewrd [0 Data... BYTE T
@ Record (00 Data__ ve1y a -
Ton taLt 0 ,
I0LC LI0.IOL CALL
neq uReq xDonevalid
BLET_4TOL infMndule wEuay = arsy [T L
Trdewt ap 1TndrxCap wErenr mEnnon [T
nO_En ¥RD_WR duSearua ~STATOS [ 0|
Entirglore [ & uaiEncicgPorn duTOL_Starua —-T0L_STATOS [ o |
TOL_Tndes i T0L_Trdex iRD_Len - RD_LEN [ 13
. n v T0%_Subindex [0 uaiT0n_Subindex Y
8 Devices [ Fous . Tt Tt c T T i
Davice ustr: Argrpmous Lasthudd: @0 @0 Preconple: o T RUN Frogram keded Frogram unchanged Broect user: (nobody) 1

Fig. 36: Process data of the sensor
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Write access

Changing the parameter "Measured value update time/rotating/disabling a display" (index 55) to
the value 0x05 (600 ms measured value update time, display rotated by 180°) for the Turck tempera-
ture sensor TS-500-LUUPN8X-H1141 at I0-Link port 1.

TUUIRCEK
Temperature sensors TS series
5 Industrial
10-Link Parameters Automation
Specific On-Request Data Objects - Parameter values
Index 0x54; Displayed unit
Value (hexadezcimal) Menu item Function
0x00 °C %C
0x01 °F iz
0x02 k k
0x03 Ohm Ohm
Index 0x55: Measured value update time/rotating/disabling a display
Value (hexadecimal) Menu item Function
0x00 50 50 ms measured value update time
0x01 200 200 ms measured value update time
0x02 600 600 ms measured value update time
0x03 r50 50 ms measured value update time, display
rotated by 180°
0x04 1200 200 ms measured value update time, display
rotated by 180°
0x05 1600 600 ms measured value update time, display
rotated by 180°
Ox06 OFF Display disabled
Index 0x56: Behaviour of output 1 in the event of error
Value (hexadecimal) Menu item Function
0x00 Foul Output off
0x01 Fou2 Qutput on
Fig. 37: Extract from the documentation for Turck temperature sensors
> Write the input variables of the function block as follows:
Variable Value Meaning
xRD_WR 1 Write access
ittModule 1 Instance of the 10-Link module,
Example: "BL67_4I0L"
ilndexCap 251 Function block instance
usiEntityPort 1 The 10-Link device is connected to port 1.
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Variable Value Meaning

uilOL_Index 85 Index for rotating the display according to I0DD,
in CODESYS V3 in decimal format

usilOL_Subindex 0 “0" in this example

iLEN 1 1 byte is written

For the write access, define the exact length if the data

to be written.

B Edk Wew Project FECAD(IL Gd  Crine Debug ook Mindoww  Help
BB @ oo p B SRS AN %R B S8 ), aXI[272F e w2
| @@ 0@+ = e | o o 8D LA
r B X\ f oewe [ rcrms () Weeyteosger ] Weruoe  [nm Lcdiomer o) Pou x|
Device Apphication POL
Prepared value A Comrment.
O=read ; I=rmite
= @ 1a Confqurstion T4 poet address 1.4
o T For examele 10dec(1z. .
m P _PRG musthy red inuse defa..,
0 ostewar LD AL (Gaewsy LED AR |[* @ Record_10L_Data [.ea]F BviE
= I Locd_10_BLET (Local 10 BLET) # LLmaTH £, ;Length =1 ncas..
- [ ms7_tou (psT-100) » Busy
# ERROR
& STATUS CWORD
# 10L_STATUS oweRD
# ROLEN INE
Toi. chLt_o |
T0LC LI0.IOL CALL
neq TR eq xDone V11 d —EEE———
BLET_4TOL —{iteMndule wBuay = ausy [
TadexCop [C#EL F—{1Tndeecap wError = Enans [T
no_un TR R duStarua —STATHS [0 ]
EnciryPore [1 F—uaiEncicglore AuTOL_Statua - ToL_STATHS [0 ]
TL_Tndex 05 —(wiT0L_Tndex 1RD_Len —RD_LEN 13|
Cl— I T0t,_Subindex (0 —uadi T0L_Subindes DEENrTE
2 pees ([ rous = Tttt T i
Dtvice st Arcrmous. Lasthuld: Q0 0 Proconpdes of Tl RN Progra ksded (nobody) 1
—

Fig. 38: Input variables for write access
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» The value to be written ("05", s.
written.

)is entered in the data array ,Record_IOL_Data” and is then

@ BLGT_IO-Linkproject” - CODESVS
File Edt Yew Froject FBD/LD/IL Buld Onine Debug Tooks Window Help Y
=zl & B G A e R IR - (Y [ =
Devices r 1% FLC_FRG m Library Manager [ BLe7 410 A Local IO BLG7 @ POU X -
=15 Br67 fO-Link > -
= i Device [connected] (BLE7-PG-EN-3)
= Bl PLC Logic Expression Type Value Prepared valu £ Comment =]
= {3 Application [run] + @ I0L_CALLD 10LC_LIO.IOL_CALL i
Library Manager @ Req BOCL
PLC_PRG (FRG) @ IndexCap INT Function black instance. .. =
[ pou (PrG) @ RD_WD BOCL O=read ; 1=write
= [@ Task Configuration @ EntityPort USINT 1 10L-port address 1.4
= 28 MainTask @ 10L_Index UINT 5 for example 18dec(12...
] pLC PRG # 10L_Subindex USINT i sty not in use defa, .,
(0 Gateway LED_APPL (Gateway LED APPLY = @ Record_IOL_Data ARRAY [1.,64] OF BYTE
= HER Local_10_BL67 (Local 10 BLET) | @ Record TOL_Data |E\‘TE 5 |
[ BLe7_410L (BLET-410L) @ Record_IOL Data... BYTE o
@ Record_IOL_Data . BYTE o
@ Record_IOL_Data... BYTE o
@ Record_IOL_Data . BYTE o
@ Record_IOL_Data... BYTE o
# Record_10L_Data... BYTE o
@ Record_IOL_Data... BYTE ]
@ Record_IOL_Data . BYTE o
@ Record_IOL_Data... BYTE o
# Record_10L_Data... BYTE o
@ Record_IOL_Data... BYTE ]
@ Record_IOL_Data . BYTE o
@ Record_IOL_Data... BYTE o
@ Record TOL Data... RYTF i} &
= =
b I0L_CALL_0 -
IO0LC LI0.IOL CALL
Req EE xReq xDonevalid 1
BLE7_4I0L —{itfHodule xBusy 3
IndexCap iIndexCap xError
ro_vp RS *RD_WR dyStatus
EntityPort usiEntityPort dwI0L_Status
I0L_Index uil0L Index iRD_Len
« i » I0L_Subindex [0 —usil0L_Subindex k[ oo @R -
€ Devices |[[) FOUs <« T o T T v
Device user: Anonymous Lastbuild: € 0 @ 0 Precomplle: o (h RUN Program loaded Program unchanged Project user: (nobady) [4

Fig. 39: Input value for write access
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CODESYS 2.3 (for programmable gateways): [IOL_CALL

» Activate the read access via a rising edge at "REQ":

1 ]

m

@ BLGT_IO-Linkproject” - CODESVS
File Edt Yew Froject FBD/LD/IL Buld Onine Debug Tooks Window Help
=zl & B G A e R IR - (Y o [ =
Devices r 1% FLC_FRG m Library Manager [ BLe7 410 B Local 10 BLG7 @ POU X
=4 Bl6r7_ Fo-Link > e
= U Device [connected] (BLE7-PG-EN-Y3)
= B0 pLC Lo Expression Type Walue Prepared value A Comment -
= €3 Application [run] + @ I0LCALLD 10LC_LIO.IOL_CALL
i) Library Manager @ Req BOCL
PLC_PRG (FRG) @ IndexCap INT Function black instance. .. =
[ pou (PrG) @ RD_WD BOCL O=read ; 1=write
= [@ Task Configuration @ EntityPort USINT 10L-port address 1.4
= 28 MainTask @ 10L_Index UINT 5 for example 18dec(12...
] pLC PRG # 10L_Subindex USINT i sty not in use defa, .,
(0 Gateway LED_APPL (Gateway LED APPLY = @ Record_IOL_Data ARRAY [1.,64] OF BYTE
= M Local_10_BL67 {Local 10 BLET) @ Record_10L Data.. BYTE 5
ﬂi ELE7_410L (BLE7-410L) @ Record_IOL_Data... BYTE ]
# Record_10L_Data... BYTE o
@ Record_IOL_Data... BYTE o
@ Record_IOL_Data . BYTE o
@ Record_IOL_Data... BYTE o
% Record 10U Data.. BYTE o |:|
@ Record_IOL_Data... BYTE ]
@ Record_IOL_Data . BYTE o
@ Record_IOL_Data... BYTE o
# Record_10L_Data... BYTE o
@ Record_IOL_Data... BYTE ]
@ Record_IOL_Data . BYTE o
@ Record_IOL_Data... BYTE o
@ Record TOL Data... RYTF i} — &
i I0L_CALL_0
IO0LC LI0.IOL CALL
xDonevalid
xBusy
xError
dyStatus
EntityPort usiEntityPort dwI0L_Status
I0L_Index uil0L Index iRD_Len
i i 0 I0L_Subindex [0 —usil0L_Subindex k[ oo @R -
€ Devices |[[) FOUs <« T o b T v
Device user: Anonymous Lastbuild: € 0 @ 0 Precomplle: o (h RUN Program loaded Program unchanged Project user: (nobady)

§

Fig. 40: Activating the write access

= The sensor's display is now rotated for about 180°, the update time is set to 600 ms.
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10 Appendix

10.1

Start-up: IO-Link-Device with IO-Link V1.0

I0-Link devices in accordance with 10-Link specification V1.0 do not support data storage. This
means, that the parameter "Data storage mode" has to be set to "deactivated/, clear" if an 10-Link

V1.0 devices is used.

test.PWVAPYYS - PACTware == ]
File  Edit ‘iew Project Dewice Bxtras  SWindow  Help
DEHAS
C®N QB
Iliefast 7 ¥ = 01/BL20-E-410L-10 Param eterization 4 b x ||y
Device tag Addres (1 5 =4
B HOSTPC Your Global Automation Partner TWUIRCEE -
: "
-] TCP:192.168.1.120 A |i| Device type BL20-E-410L-10 . E
2 182.168.1.254/BL20-E-GW-EN (3 2 Description  BL20 electronic modules 4 10-Link ports. ET
CEIE Modulbus I EB-8 @& o0 = v @, Offline paramaterization
Elwe 01/BL20-E-410L-10 01 f 2| | Name Yalue =]
& 10-Link 1 <| | Global
— . = Extras L
o ,Di 10-Link 2 n Shart device name 3
- g 10-Link 3 2 Comment
e @ 10-Link 4 ) |= 10-Link channel 1
=) 10-Link port parameters
Operation mode ettt riatior
Data storage mode {deactivated. clear {=]
Cycle time L g
Revision automatic
Activate Quick Start-Up no
Device ID 0
= Diagnostic settings
Process input data invalid diaghostic generated
Deactivate diagnostics natifications and warnings
= Data mapping
Process input data mapping sweap 16 bit
Process input data length 2 byte -1
| Ok ‘ | Cancel ‘ ‘ Apply
q L ' | Kl Disconnected (0 Data set s
A || sk testPWA PWS Administrator

Fig. 41: Data storage mode deactivated, clear

Start-up

» Deactivate the data storage mode for the respective 10-Link port.

» Download the parameters into the device. All other default settings can be kept.
» Connect the IO-Link V1.0 device.
= LED ,IOL” = GREEN (for the respective port), |O-Link communication is active.
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Appendix

Start-up: 10-Link-Device with IO-Link V1.1

The data storage of the master should be cleared before a device with a different device type is con-
nected to an |O-Link port which has already been used before.

Start-up

f§ VY Vv Vv Vv VY

LED Diagnostics
DIA Data storage
and IOL error
red,
flashing

Set the "data storage mode" to "deactivated,clear".
Download the parameters into the device.
Re-activate the data storage if required.

Download the parameters into the device.

Connect the |10-Link V1.1 device.

Start-up problems - frequently failure causes

Possible causes

|O-Link device in accordance
with 10-Link V1.0 connected.
|O-Link devices in accordance
with 10-Link specification V1.0
do not support data storage

LED ,IOL" = GREEN (for the respective port), I0-Link communication is active

Explanation/solution

Deactivate the data storage.
To do so, set parameter

to
"deactivated, clear".

The data storage buffer con-
tains data of another device.

Clear the data storage buffer of the
master.
To do so, set the parameter "

" to "deactivated,
clear” and re-activate the data storage if
necessary.

Wrong or miss-
ing device

The connected device does not
match the configured one
(wrong vendor-ID, device-ID
etc.).

Change the parameterization of the 10-
Link port at the master.
Correct the vendor-ID, device-ID, etc.
The parameterization can be done by
teaching the mastervialOL_CALL using
the port function

or via a manual port
parameterization.

Process input
data invalid

Certain 10-Link devices send a
"process input data invalid"-
diagnosis if the process value
cannot be measured.

Deactivate the sending of the "process
input data invalid"-diagnosis for the
respective port.

To do so, set parameter

to "no diagnostic generated".
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