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1 About these Instructions

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 in-
structions for future use during the service life of the product. If the product is passed on, pass
on these instructions as well.

1.1 Target groups

These instructions are aimed a qualified personal and must be carefully read by anyone
mounting, commissioning, operating, maintaining, dismantling or disposing of the device.

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

DANGER
DANGER indicates a dangerous situation with high risk of death or severe injury if
not avoided.

WARNING
WARNING indicates a dangerous situation with medium risk of death or severe in-
jury if not avoided.

CAUTION
CAUTION indicates a dangerous situation of medium risk which may result in minor
or moderate injury if not avoided.

NOTICE
NOTICE indicates a situation which may lead to property damage if not avoided.

NOTE
NOTE indicates tips, recommendations and useful information on specific actions
and facts. The notes simplify your work and help you to avoid additional work.

CALL TO ACTION
This symbol denotes actions that the user must carry out.

RESULTS OF ACTION
This symbol denotes relevant results of actions.

YR B PP

1.3 Otherdocuments
Besides this document the following material can be found on the Internet at www.turck.com:
Data sheet
Operating instructions
EU Declaration of Conformity
Approvals

14 Feedback about these instructions

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

V02.00 | 2019/11 7
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Notes on the Product
Manufacturer and service
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2.2

2.3

24

Notes on the Product

Product identification
These instructions apply to the compact CODESYS V3 programmable PLCs:
TBEN-L4-PLC-10
TBEN-L4-PLC-11
TBEN-L5-PLC-10
TBEN-L5-PLC-11

Scope of delivery

TBEN-L...-PLC-...

Closure caps for 7/8" connectors
Closure caps for M12 connectors
Label clips

Quick-Start Guide

Legal requirements
The device is subject to the following EC directives:

2014/30/EU (electromagnetic compatibility)
2011/65/EU (RoHS Directive)

Manufacturer and service
Hans Turck GmbH & Co. KG
Witzlebenstralle 7
45472 Muelheim an der Ruhr
Germany

Turck supports you with your projects, from initial analysis to the commissioning of your applic-
ation. The Turck product database contains software tools for programming, configuration or
commissioning, data sheets and CAD files in numerous export formats. You can access the
product database at the following address: www.turck.en/products

For further inquiries in Germany contact the Sales and Service Team on:

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

Outside Germany, please contact your local Turck representative.
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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 CODESYS V3 programmable TBEN-L...-PLC-... can be used as autonomous PLC or as de-
central PLC in a network interconnection for a fast preprocessing of signals. The devices allow
autonomous control of applications without higher-level control. The TBEN-L...-PLC-... can be
used in different Ethernet networks or fieldbus systems as Master/Controller (Modbus TCP,
Modbus RTU, PROFINET, EtherNet/IP™, CANopen, SAE J1939) or Slave/Device (Modbus TCP,
Modbus RTU, PROFINET, EtherNet/IP™, CANopen) and can communicate with bus nodes or
higher-level controllers.

The cloud functionality of the TBEN-L...-PLC-... enables the direct transfer of application data to
the Turck Cloud via CODESYS variables for the purpose of data analysis or production monitor-
ing. In Dual MAC mode, the TBEN-L...-PLC-... can be operated as a node in two different Ethernet
networks.

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

3.2 General safety notes

The device may only be assembled, installed, operated, parameterized and maintained by
professionally-trained personnel.

The device may only be used in accordance with applicable national and international regu-
lations, standards and laws.

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

The programmable devices can be used to control machines. Changes to system or network
settings or to the control program can lead to non-defined states of the controlled ma-
chines. Changes may only be made if the controlled machine is in a safe stop state and the
device is separated from the machine.

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

V02.00 | 2019/11 9



Product Description
Device overview

4 Product Description

The device is designed in a fully encapsulated housing with degree of protection IP65/IP67/
IP69K. The Ethernet ports serve as interface for programming, configuration and Ethernet/ field
bus communication. The Ethernet ports serve as interface for programming, configuration and
Ethernet/ field bus communication. Two serial interfaces COM 0 and COM 1 are available for
connecting serial RS232 or R5485 devices. CANopen or SAE J1939 devices can be connected to
the TBEN-L...-PLC-... via the two CAN interfaces CANout and CANin. To connect digital sensors
and actuators, the device has eight digital /0O channels that can be used as inputs or outputs
without configuration. The USB device port is designed as a mini USB B socket and can be used
as a service interface for the device DTMs and as a programming interface for CODESYS. The
USB host port is designed as a USB2.0-A socket and is used to connect USB memory sticks for
program backup, program recovery, firmware update and data synchronization.

4.1 Device overview
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Fig. 1: TBEN-L4 -PLC-... — dimensions
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Fig. 2: TBEN-L5 —PLC-... — dimensions
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41.1  Block diagram
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Fig. 3: Block diagrams TBEN-L...- PLC-...
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Product Description
Properties and Features

4.1.2  Display Elements
The device has the following LED indicators:

Power supply

Group and bus errors
Status

Diagnostics

4.2 Properties and Features

12

Integrated Cloud functionality (= V1.4.6.0): Transfer of CODESYS variables into the Cloud
PROFINET 10 and EtherNet/IP™ Device, Modbus TCP, Modbus RTU and CANopen slave
Master functionalities:
- Modbus TCP /Modbus RTU master
PROFINET Controller
EtherNet/IP™ Scanner
CANopen Manager
SAE J1939 Manager
Ethernet and USB programming interface
Programmable according to IEC 61131-3 with CODESYS V3 in:
- IL =Instruction List
- LD =Ladder Logic
- FBD = Function Block Diagram
- SFC = Sequential Function Chart
- ST =Structured Text
Integrated Gold CAP buffered Real Time Clock (RTC)
USB Device port as programming and service interface
USB Host port for connecting USB memory sticks for firmware-update, program backup, pro-
gram restore, data synchronization
Protocol converter - for example from Ethernet to serial communication
7/8"-connector for power supply
— TBEN-L4-PLC-...: 4-pole
— TBEN-L5-PLC-...: 5-pole
Two 4-pole M12-connectors for Ethernet
8 digital channels configurable as PNP inputs and/or outputs (2 A)
Several LEDs for status indication
Switch Mode (< V1.4.6.0): Integrated Ethernet switch, allows line topology
Dual MAC Mode (= V1.4.6.0): 2 separate Ethernet ports for connecting different Ethernet net-
works
Integrated Webserver
Transmission rate 10 Mbps and 100 Mbps
Fibre-glass reinforced housing
Shock and vibration tested
Fully potted module electronics
Degree of protection IP65/IP67/IP69K
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43 Operating principle

The CODESYS-3 controller TBEN- L PLC-... can be used to control smaller or modular machines
or for signal preprocessing. The device can be used in various Ethernet networks or fieldbus
systems as master/controller (Modbus TCP, Modbus RTU, PROFINET, EtherNet/IP™, CANopen,
SAE J1939) or slave/device (Modbus TCP, Modbus RTU, PROFINET, EtherNet/IP™, CANopen) and
communicates with bus nodes or higher-level controllers. As a protocol converter between two
networks, the TBEN-L...-PLC-... can for example act as a CANopen manager of a machine module
networked with CANopen and connect it to a system that is networked with PROFINET. In DUAL
MAC mode, the controller transmits data from an internal machine network to the external
Turck Cloud Portal as a participant in two separate Ethernet networks, for example.

44 Functions and operating modes

441 Switch Mode

In switch mode, the two Ethernet ports of the TBEN-L...-PLC-... are treated as one autocrossing
switch with one IP address [ 25].

NOTE
Devices with a firmware version lower than V1.4.6.0 can only be operated in switch
mode.

442  Dual MAC Mode (firmware version higher than V1.4.6.0)

In Dual MAC mode, the two Ethernet ports of the TBEN-L...-PLC-... are treated as separate Ether-
net ports with own MAC and IP addresses. The TBEN-L...-PLC-... can therefore be a participant
in two different Ethernet networks in dual MAC mode. The two IP addresses of the separate
Ethernet ports must be located in different subnets [ 25]
Example:
Port P1 (ETH1):

IP address: 192.168.1.xxx

Subnet mask: 255.255.255.0
Port P2 (ETH2):

IP address: 192.168.2.xxx

Subnet mask: 255.255.255.0

NOTE
To use the TBEN-L...-PLC-... in separate networks with combined master/slave func-
tions (see Master/Slave [ 13]), the device must be operated in dual MAC mode.

443  Master/slave operation modes
The CODESYS 3 programmable TBEN-L...-PLC-... can be used as follows:

Protocol Master/Controller/Scanner/ Slave/Device
Manager
Modbus TCP X X
Modbus RTU X X
PROFINET X X
EtherNet/IP™ X X
CANopen X X
SAE J1939 X -

V02.00|2019/11 13



Product Description
Functions and operating modes

NOTE
The functions PROFINET device and EtherNet/IP™ slave are only available at Ethernet
port P1 (in CODESYS at ethO0).

Possible combinations Master/Slave
The following table is valid for combinations of one Master and one Slave.

Modbus TCP PROFINET EtherNet/IP™ Modbus RTU CANopen

Slave Device Device Slave Device
Modbus TCP Master ~ x X X X X
PROFINET Controller  x x* X X X
EtherNet/IP™ Scanner x X x* X X
Modbus RTU Master  x X X x* X
CANopen Manager X X X X -
SAE J1939 Manager X X X X -

* These functions cannot be used together on the same Ethernet port (Dual MAC Mode) or
COM port. Each function must be configured separately on an Ethernet or COM port.

Possible combinations Master/Master

Modbus PROFINET EtherNet/ Modbus CANopen SAEJ1939

TCP Controller IP™ RTU Manager Manager
Master Scanner Master
Modbus TCP Master - X X X X X
PROFINET Control- x - - X X X
ler
EtherNet/IP™ Scan- x - - X X X
ner
Modbus RTU Master x X X (1 Master  x X
per COM
port)
CANopen Manager x X X X - -
SAE J1939 Manager x X X X - -

Possible combinations Slave/Slave

Modbus TCP PROFINET EtherNet/IP™ Modbus RTU CANopen

Slave Device Device Slave Device

Modbus TCP Slave - X X X X
PROFINET Device X - X X X
EtherNet/IP™ Device  x X - X X
Modbus RTU Slave X X X X

(1 Slave per

COM port)
CANopen Device X X X X -
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Supported CODESYS libraries

3S libraries Version

Network SysSocket, 3.5.14.0 (system)
SysTarget, 3.5.5.0 (system)

File access SysFile, 3.5.9.0 (system)

SysDir, 3.5.12.0 (system)

SysTypes, 3.1.2.0 (system)

EtherNetIP™ Services

EtherNetIP Services, 3.5.14.0

CommFB

CommFB, 3.5.14.0

Serial communication

SysTarget, 3.5.5.0 (system)

Time and date

SysTime, 3.5.9.0 (system)

SysTimeRtc, 3.5.5.0 (system)

Miscelaneous

SysEvent, 3.5.5.0 (system)

SysMem, 3.5.12.0 (system)

CAA libraries Version
Network CAA Net Base Services, 3.5.14.0
File access CAA File, 3.5.13.0

CAA Types Extern, 3.5.13.0
CAN CAA CiA 405,3.5.14.0

Serial communication

CAA SerialCom, 3.5.10.0

Time and date

CAA Types Extern, 3.5.12.0

CAA Real Time Clock Extern, 3.5.10.4

444  COM interfaces

The two serial interfaces COMO and COM1 can be used flexibly as RS232 or RS485 interfaces
and are used to connect R$232 or R$485 devices.

445  CANinterfaces

The CAN interfaces CANin and CANout are used to connect CANopen nodes when the TBEN-
L..-PLC-... is operated as a CANopen device, CANopen manager or SAE J1939 manager.

V02.00 | 2019/11
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Product Description
Technical accessories

446  Web server
The integrated web server is used for support during commissioning, maintenance and dia-
gnostics. The web server offers the following functions, among others:
Displaying device information (firmware version, hardware version, serial number, CODESYS
runtime, etc.)
Parameterizing network settings and device functions
- Setting Ethernet interface
— Assigning a PROFINET name
- Activating the firewall for Ethernet port P2
- Activating UDB host functions
- Setting I/0 channel parameters
- etc.
Displaying status information
- Network status
- USB memory status
— CODESYS application status
- etc
Displaying device and I/0 channel diagnostics
Cloud:
- Configuring the Cloud access
- Monitoring CODESYS variables
Export and import of device configurations
Executing the firmware update
Executing a device restart and a network reset
Resetting the device to factory settings

Safety in the web server

In the web server, a default-password is assigned to the Turck devices for the administrator ac-
cess.

The default user for the web server is "admin", the default password is "password”.

We strongly recommend to use an individual password, in order to avoid possible misuse by a
third party!

This should be done in the context of the network security concept for the complete facility in
which the modules are placed.

The password is transmitted in plain text.

45 Technical accessories

Accessories for mounting, connecting and parameterizing can be found in product database or
the Accessories List for TBEN (D301367) under www.turck.com. The accessories are not part of
the scope of delivery.
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5 Mounting

The TBEN-L module can be screwed onto a flat mounting plate.

»  Attach the module to the mounting surface with two M6 screws. The maximum tighten-
ing torque for the screws is 1.5 Nm

»  Avoid mechanical stresses.

»  Optional: Ground the device.

Fig. 4: Mounting the device on a mounting plate

5.1 Mounting the device outdoors

The device is UV-resistant according to DIN EN ISO 4892-2. Direct sunlight can cause material
abrasion and color changes. The mechanical and electrical properties of the device are not af-
fected.
» To avoid material abrasion and color changes: Protect the device from direct sunlight,
e.g. by using protective shields.

V02.00 | 2019/11 17



52  Grounding the device

52.1  Equivalent wiring diagram and shielding concept

The equivalent circuit diagram and the shielding concept of the TBEN-L...-PLC-... is shown in
the following figure:

Fig. 5: TBEN-L5-PLC-...- equivalent circuit dia- Fig. 6: TBEN-L4-PLC-...- equivalent circuit dia-
gram and shielding concept gram and shielding concept
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5.2.2  Shielding of the fieldbus and I/O level
The fieldbus and 1/0 module level of the TBEN-L modules can be grounded separately.

Fig. 8: Grounding clip (1), grounding ring (2) and metal screw (3)

The grounding ring (2) provides the grounding for the module. The shielding of the I/O level is
permanently connected to the module ground. Only by mounting the module is the module
ground connected to the reference potential of the installation.

Grounding concept of the I/0 modules (/0 level)

When mounted directly on a mounting plate, the module is connected to the reference poten-
tial of the installation via a metal screw (3) in the lower mounting hole. If no module grounding

is required, the electrical connection to the reference potential is interrupted, e.g. with a plastic
screw.

Grounding concept of the fieldbus level

The device is factory shipped with a grounding clip provided on the connectors for the fieldbus
connection.

When mounted directly on a mounting plate the shielding of the fieldbus cables is routed dir-

ectly to the module ground via the grounding clip and the metal screw in the lower mounting
hole.

If direct grounding of the fieldbus shield is not required, the grounding clip must be removed.
In this case, the fieldbus shield is connected to the module ground via an RC element.
523  Grounding the device — I/O level and fieldbus level

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

Fig. 9: Grounding clip (1)

V02.00|2019/11 19



Mounting
Grounding the device

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

»  Push the grounding clip forward with a flat slot-head screwdriver and remove.

Fig. 10: Use a flat slotted screwdriver to push the grounding clip forwards and remove it.

Mounting the grounding clip: Implementing the direct grounding of the fieldbus level

» Use a screwdriver to insert the grounding clip between the fieldbus connectors so that
contact is made with the metal housing of the plug connectors.

» The shield of the fieldbus cables is connected to the grounding clip.

Fig. 11: Mounting the grounding clip

Grounding the device — Mounting on mounting plate

»  When mounting on a mounting plate: Fasten the TBEN-L module with an M6 metal screw
through the lower mounting hole.

=  The shield of the M12 flange for the I/O level is connected via the M6 metal screw with
the reference potential of the installation.

=  With the grounding clip mounted: The shield of the fieldbus is connected to the refer-
ence potential of the installation via the module ground of the I/0 level.
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6  Connecting

6.1 Connecting the modules to Ethernet

For the connection to Ethernet, the device has two 4-pin D-coded M12 connectors. The max-
imum tightening torque is 0.6 Nm.

Fig. 12: M12 Ethernet connector

»  Connect the device to the field bus according to the pin assignment shown below.

<
i 1=TX+
2=RX+
2 4=RX-
flange = FE
P1,P2

Fig. 13: Pin assignment Ethernet connectors

NOTE

ﬂ The behavior of the Ethernet Interfaces depends on the parameterization of the
TBEN-L...-PLC-.... The connectors operate in switch mode as autocrossing switches
with one IP address. In Dual MAC Mode, the Ethernet connectors are treated as sep-
arate Ethernet ports with two separate MAC and IP addresses. The TBEN-L...-PLC-...
can thus be a node in two separate Ethernet networks in Dual MAC mode.

6.2  Connecting the power supply

For the connection to the power supply, the device has two 5-pin 7/8" connectors. The power
supply connectors are designed as 4-pole (TBEN-L4-PLC) or 5-pole (TBEN-L5-PLC) 7/8" connect-
ors. V1 and V2 are galvanically isolated. The maximum tightening torque is 0.8 Nm.
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Connecting

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

— .(
1RD =24VDC V2
1 3 2GN =24VDC V1 3/6 o\
2\®_®4 3WH=GND V1  4\0_9/3
4BK =GND V2

X1 )
Fig. 16: TBEN-L4-PLC-... — Pin assignment power supply connectors

- <
1BK =GNDV2 3

3
2BU =GNDVI =
42 3 GNYE = FE 24
59=Y1 4BN =24VDCV1 1 5
SWH = 24VDCV2

X1 X2

Fig. 17: TBEN-L5-PLC-... — Pin assignment power supply connectors

Connector Function

X1 Power feed

X2 Continuation of the power to the next node

V1 System voltage: Power supply 1 (incl. supply of electronics)
V2 Load voltage: Power supply 2

NOTE

ﬂ The system voltage (V1) and the load voltage (V2) are fed in and monitored separ-
ately. In case of an undercut of the admissible voltage, the connectors are switched-
off according to the module's supply concept. In case of an undervoltage at V2, the
LED PWR changes from green to red. In case of an undervoltage at V1, the LED PWR
is turned off.
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6.3  Connecting serial devices (COMO and COM1)

For the connection of serial devices, the device has two serial interfaces. The interfaces are de-

signed as 5-pin M12 connectors. The maximum tightening torque is 0.8 Nm.

Fig. 18: M12 connector for connecting serial devices

» Connect the serial devices to the serial interfaces according to the pin assignment shown

below.
<
2 1=Vauxl
S 2=TXD
1 3 3=GND (V1)
o 4 =RXD
5 4 5 = FE/Shield
C0..C1

Fig. 19: COM port x in RS232 mode

<
2 1 =Vaux1
° 2=DataA
1 3 3=GND (V1)
o 4 =Data B
5 4 5 =FE/Shield
C0..C1

Fig. 20: COM port x in RS485 mode

6.4  Connecting CAN devices (CANout and CANin)

ololonol Q

Fig. 21: M12 connector for connecting CANopen nodes

For the connection of CANopen nodes, the device has two CANopen ports. The maximum
tightening torque is 0.8 Nm.

»  Connect the CANopen nodes according to the pin assignment shown below.

<

2 1 =Shield

) 2=V+ (V1)
1 3 3=V- (V1)

o 4=CAN_H
5 4 5=CAN_L

2

Fig. 22: CANout

V02.00 | 2019/11
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Connecting
USB host port

6.5  Connecting digital sensors and actuators
The device has four 5-pin M12 connectors for connecting digital sensors and actuators. The
maximum tightening torque is 0.8 Nm.

fJIUIUIU <>
@ © @ ©

Fig. 23: M12 connector for connecting digital sensors and actuators

OO0O0O0

»  Connect the sensors and actuators to the device according to the figure shown below.

3BU-

4BK T Sensor

5FE or
1BN + Actuator

SWH T Sensor
or

3BU- [ |Actuator
€ C2...C3

Fig. 24: Connectors for digital sensors and actuators - wiring diagram

6.6  Using the USB device port
The USB device port is designed as a mini USB B socket and can be used as a service interface
for the device DTMs and as a programming interface for CODESYS.

_C
12345 1=5VDC
2=D-
3=D+
4=n.c.
5=GND

Fig. 25: USB device port

RNDIS driver

The RNDIS driver for the USB device port is installed automatically during the DTM installation
in PACTware™. After the DET installation, the USB device port is shown as additional Ethernet
portin the DTM.

NOTE
ﬂ Use the interface BL Service Ethernet in the DTM for the connection to the device.

6.7  USB host port
The USB host port is designed as a CODESYS 2.0-A socket and is used to connect USB memory
sticks for program backup, program recovery, firmware update and data synchronization.

2
1234 1=5VDC
ll-—_'ll 2=D-
3=D+
4=GND

Fig. 26: USB host port
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/ Commissioning

7.1 Setting the Ethernet port mode (firmware version V1.4.6.0 or higher)

The Ethernet port mode is set via DIP switch no. 2 [DMM] under the cover at the device.

USB Host

Fig. 2

7: Switch for setting the Ethernet port mode

It is not possible to change the Ethernet port mode during operation, since the change only be-
comes effective after a voltage reset.

Position Ethernet port Meaning
DIP switch mode

no. 2
DMM

0

Switch Mode In switch mode, the two Ethernet ports of the TBEN-L...-PLC-... are
treated as autocrossing switch with one IP and one MAC address.
The IP address is set as described under “Setting the IP Ad-

dress” [+ 26].
1 Dual MAC In Dual MAC mode, the two Ethernet ports of the TBEN-L...-PLC-...
Mode are treated as Ethernet ports with separate IP and MAC addresses.

The TBEN-L...-PLC-... can be a participant in two different Ether-
net networks in Dual MAC mode.

In Dual MAC Mode the IP address at Ethernet port P1 is set as de-
scribed under "Setting the IP Address” [ 26]. The IP address of
Ethernet port P2 is set via the web server or via a DHCP server in
the network to which the TBEN-L...-PLC-... is connected via Ether-

net port P2
NOTE
Devices with a firmware version lower than V1.4.6.0 can only be operated in switch
mode.

7.1.1  Setting the Switch Mode

V02.00|2019/11

vidvy

Open the cover over the switches.
Set DIP switch no. 2 [DMM] to 0.
Execute a power reset.

ATTENTION! If the cover over the rotary coding switches is open, protection class IP67 or
IP69K is not guaranteed. Damage to the device due to foreign material or liquids penet-
rating the device is possible. Tightly close the cover above the switches.
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Commissioning
Setting the IP address

7.1.2  Setting the Dual MAC Mode
The dual MAC mode can be activated via DIP switch no. 2 [DMM].
v The device is connected via Ethernet port P1 (ETH1) to the PC on which the Turck Service
Tool is installed.
Open the cover over the switches.
Set DIP switch no. 2 [DMM] to 1.
Execute a power reset.

The device logs on e.g. in the Turck Service Tool to Ethernet port P1 under the IP address
previously used in Switch Mode. The IP address for the second Ethernet port P2 is set to
192.168.2.254 by default.

»  ATTENTION! If the cover over the rotary coding switches is open, protection class IP67 or
IP69K is not guaranteed. Damage to the device due to foreign material or liquids penet-
rating the device is possible. Tightly close the cover above the switches.

3 vy

NOTE
The Turck Service Tool only detects the Ethernet port (P1 or P2) via which the TBEN-
L...-PLC-... is connected to the PC on which the Turck Service Tool is installed.

7.2 Setting the IP address

IP address in Switch mode
In the Switch Mode, the TBEN-L...-PLC-... has one IP address.

IP address in Dual MAC mode

In Dual MAC Mode, each Ethernet port of the device has one IP address. The IP address for Eth-
ernet port P1 can be set via two decimal rotary coding switches and DIP switches on the device,
via the web server or via the Turck Service Tool. The IP address for Ethernet port P2 can only be
set via the web server.

7.2.1  Setting the IP address via switches at the device
The IP address can be set via two decimal rotary coding switches and the DIP switch [Mode] on
the device. The switches are located under a cover together with the USB ports and the SET
button.

USB Host

Fig. 28: Switches for setting the IP address

Open the cover over the switches.

Set the rotary coding switch to the desired position according to the table below.
Set DIP switch [Mode] to the desired position according to the table below.
Execute a power cycle at the device

ATTENTION! If the cover over the rotary coding switches is open, protection class IP67 or
IP69K is not guaranteed. Damage to the device due to foreign material or liquids penet-
rating the device is possible. Tightly close the cover above the switches.

vVvYVvyyVwvyy
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Addressing options

The IP address of the devices can be set in different ways. The following addressing options can
be selected via the switches on the device. Changes to the settings become active after a
voltage reset.

Setting option DIP switch “MODE”  Rotary coding Description
switches
Rotary mode 0 1...99 In rotary mode, the last byte of the IP address can be

set manually at the gateway. The other network set-
tings are stored in the non-volatile memory of the
gateway and cannot be changed in rotary mode. Ad-
dresses from 1...99 can be set.

0 00 IP address: 192.168.1.100
Subnet mask: 255.255.255.0
Gateway: 192.168.1.1

DHCP mode 1 40 In DHCP mode, the IP address is automatically as-
signed by a DHCP server in the network. The subnet
mask assigned by the DHCP server and the default
gateway address are stored non-volatile in the
memory of the gateway DHCP supports three mech-
anisms for IP address allocation:

Automatic address assignment: The DHCP server
assigns a permanent IP address to the client.
Dynamic address assignment: The IP address as-
signed by the server is only reserved for a certain
period of time. After this time has elapsed or after
the explicit release by a client, the IP address is re-
assigned.

Manual address assignment: A network adminis-
trator assigns an IP address to the client. In this
case, DHCP is only used to transmit the assigned
IP address to the client.

Default IP address: 192.168.1.254

PGM Mode 1 50 In PGM mode, the complete IP address is assigned
manually via the Turck Service Tool, FDT/DTM or via
a web server. In PGM mode, the set IP address and
the subnet mask are stored in the memory of the
gateway. All network settings (IP address, subnet
mask, default gateway) are taken from the internal
EEPROM of the module.

Default IP address: 192.168.1.254

PGM DHCP mode 1 60 In PGM-DHCP mode, the gateway sends DHCP re-
quests until it is assigned a fixed IP address. The
DHCP client is automatically deactivated if an IP ad-
dress is assigned to the gateway via the DTM or a
web server.
Default IP address: 192.168.1.254

F_Reset 1 90 The F_Reset mode sets all device-settings back to the
default values and deletes all data in the device's in-
ternal flash. The following values are reset or deleted:

IP address: 192.168.1.254
Parameters

Restore 1 00 Enter the device name and the device's IP address.
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722 Setting the IP address with Turck Service Tool

» Connect the device to a PC via the Ethernet interface.
»  Open the Turck Service Tool.
»  Click Search or press F5.

Your Global Automation Partner 'Ul!el(

Y @ .M0O.en. @ X

Search... (F5) | Change (F2) Wink (F3) Actions (F4) Clipboard  Language Expert view OFF | Close

Mo. MALC address Mame IP address Metmask Gateway Mode Device Version Adapter BEEF Protocol

Fig. 29: Turck Service Tool - start dialog

The Turck Service Tool shows the connected devices.

"™ Turck Service Toaol, Vers. 3.1.0 — m} *
Your Global Automation Partner TUnNRcCckK
=] —
P g ¢ @ . MO .EenN . @ () EIP = | %
Search... (F5) | Change (F2) Wink (F3) Actions (F4) Clipboard  Language Expert view ON | Start DHCP (F6) Configuration (F7) ARGEE (F8)  BEEP (F9) Close
No. MAC address Mame IP address Metmask Gateway Mode Device Wersion Adapter ARGEE BEEP Protocol
=17 000746 FRAZEC 1827681384 2553553550 152.168.11  PGM_DHCP  TBENABFLCTO 7480 1927881730 - E Torck

Gefunden 1 Gerat.

Fig. 30: Turck Service Tool - found devices

»  Click on the desired device.
» Click Change or press [F2].

= Turck Service Tool, Vers. 3.1.0 - O >
Your Global Autornation Partner TTUNRC K
— —
L ¢ Y ® . 0. . @ £ er B .2 .0X
Search... (F5) | Change (F2) Wink (F3) Actions (F4) Clipboard Language Expert view ON | Start DHCP (F6) Configuration (F7) ARGEE (F&) BEEP (F9) Close
No MAC address MName IP address MNetmashk & Gateway Mode Device Version Adapter ARGEE BEEP Protocol

|1 [o00746FFA28C [ [19216B1254 2552552550 | 19216811 |PGM_DHCP |TBENLSPLC-10 | 1460 [1921681130 [- |- [Tuck |

Gefunden 1 Gerat.

Fig. 31: Turck Service Tool - select the device to be addressed

NOTE

Clicking the IP address of the device opens the web server.

» Change the IP address and the network mask if necessary.
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»  Assume the changes by clicking Set in device.

= Change devi.. — O >

IP configuration

MAC address IP address
[00:07:46:FF:A2:8C | [192.168.1.113) |

Metmask Gateway
|255.255.255.0 | [192.168.1.1 |

Status messages:

Set in device Cancel

Fig. 32: Turck Service Tool - Change device configuration

7.2.3  Setting the IP address via the web server
When the TBEN-L...-PLC-... is operated in Switch Mode, the IP address of the device can be setin
the web server.
When the device is operating in Dual MAC Mode, the web server can be used to adjust the two
IP addresses of the separate Ethernet ports (P1 and P2).

NOTE
ﬂ To set the IP address via the web server, the device must be in PGM mode.

»  Opening the web server

» Log-in to the web server as administrator. The default password for the web server is
“password”.

» Click MAIN = Parameter - Channel view = Network.

» Change the IP address and subnet mask (if applicable) as well as the default gateway for
the respective port.
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»  Write the new IP address, subnet mask and default gateway into the device via SET IP
ADDRESS.

MAIN DOCUMENTATION CLOuUD LOGOUT

TBEN-L5-PLC-10

I\ ) Info !l ’_E .:|

Read Write Channel view

Status . PROFINET configuration
Device Device name |

Ethernet port 1
- Addressing Mode  PGM DHCP ]
MAC Address b0:07:46:l’l:a2:8[:

[
>

Diagnosis

Ex- / Import

Change Password

Firmware Firewall Connection Mode  [Autonegotiation
INTERNAL IO IP Address 1192.168.1.105 |
Netmask 255.255.255.0 |
Dite Zdl il Default Gateway ~ [192.168 1105 |
Diagnosis Ethernet port 2
MAC Address 00:07:46:ff-a2:8d |
Connection Mode ~ |Autonegotiation
IP Address [192.168.2.254 |
s 7
Netmask 255.255.255.0 | o
[P lann arn 1
Feedback via E-Mail Version v0.1.0/ 1.00.2701.7206 / 1.00.2701.7201

Fig. 33: Setting the IP address via the web server
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7.3 Put master/slave functions into operation in CODESYS

7.3.1  Installing the devices package

V02.00 | 2019/11

» Download CODESYS package TBEN-Lx-PLC Vx.x.x.x.package from www.turck.com.

» Install the package using the CODESYS via Tools = Package Manager.

Eel Package Manager

Currently installed packages:

Sortby: | Name v Install..
Name Version Installation date Update info License info i

& CODESYS SoftMotion 4.5.0.0 11.06.2019 Free version 4.6.0.0 available! Mo license d

g 222022 "Q

[ Display versions [ Search updates in background

Bownload:..

CODESYS Store

Rafifg...

CODESYS Store

Fig. 34: Package Manager in CODESYS

The device package for CODESYS contains all necessary files
CODESYS Device Description

CODESYS libraries
GSDML-file

EDS file

etc.
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7.3.2  Creating a standard project with TBEN-L...-PLC...
»  Create new standard project with TBEN-L...-PLC-... as CODESYS device.
Standard Project x
: You are about to create a new standard project. This wizard will create the following
'E objects within this project:
- One programmable device as specified below
- A program PLC_PRG in the language specified below
- A cydlic task which calls PLC_PRG
- A reference to the newest version of the Standard library currently installed.
Device: TBEN-Lx-PLC-1x (Turck) “
PLC_PRG in: |Structured Text (ST) o
Fig. 35: Selecting the TBEN-L...-PLC-... as CODESYS device
® TBEN_L...-PLC.project” - CODESYS - [m| x
Eile Edit View Project Build Online Debug Tools Window Help
BEE & [ YR o Eq o |HE|=
Devices >~ 3 X () LeDs x -
=5 TBEN LPLC ™| Find Filter Show all - 4
=-£5 Device (TBEN-Lx-PLC-1x) —
=B PLC Logic Variable  Map.. Channel Address Type Unit  Description
=i} Application ] LED 4 (green) %(X8000.0 BIT LED 4 (green)
@) Library Manager " LED 4 (red) %QX8000.1  BIT LED 4 (red)
PLC_PRG (PRG) " LED 5 (green) %QX8000.2 BIT LED 5 (green)
=2 Symbol Configuration " LED 5 (red) %QX8000.3  BIT LED 5 (red)
=& Task Configuration " LED 6 (green) %QX8000.4 BIT LED & (green)
=& MainTask " LED 6 (red) %QX8000.5  BIT LED 6 (red)
] PLC_PRG " LED 7 (green) %QX8000.6 BIT LED 7 (green)
O LeDs (LEDS) " LED 7 (red) %QX8000.7  BIT LED 7 (red)
= [ Local_10 (Local 10) " APPL LED (green) %QX8001.0 BIT APPL LED (green)
H(l DxP (DXP) | Reset mapping Always update variables: |Use parent device sett
M Diagnosen (Diagnostics)
Ml VAUX_Control (VAUX control) % = Create new variable "% = Map to existing variable
Ml Modulstatus (Module status)
W COMD Bus cycle options
W comi Bus cycle task Use parent bus cycle setting  ~
'3 CANbus
< >
< >
%2 Devices | [) POUS Messages - Total 0 error(s), 0 warning(s), 0 message(s) - 1 x
== r T 1
Last build: € 0 & 0 Precompile: +* H Project user: (nobody) L%}

Fig. 36: CODESYS project
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Additionally to the PLC logic, the project contains:
Five LEDs for free use in the program:

Each LED uses 2 bit in the process output data of the device. They are automatically
mapped to the output bits %QX8000.0 to X8001.1.
Local_lIO
- Configuration of the device's local I/0s and the VAUX functionality.
- Diagnostics of the local I/0s and module status
Two serial interfaces (COMO and COM1)

Connection of R5232 and RS485 devices
One CAN interface (CANbus)

Using the device as CANopen device, CANopen manager or as SAE J1939 manager

7.3.3  Configuring the Network

Double clicking the entry Device (TBEN-Lx-PLC-1x) opens the Device tab.

»  Scan the network for TBEN-L...-PLC-10 via the Scan network... button and select the

device.

® TBEN_L...-PLC.project* - CODESYS

=-E% Device (TBEN-Lx-PLC-1x)
=-El PLC Logic
=i} Application
m Library Manager
PLC_PRG (PRG)
"8 Symbal Configuration
= (& Task Configuration
=g MainTask
] PLC_PRG
() LEDs (LEDS)
=[f Local_I0 {Local 10)
H[ll DxP (DXP)
Ml Diagnosen (Diagnostics)
Ml VAUX_Control (VAUX control)
H({ Modulstatus (Module status)
& como
% comi
3 CANbus

£

File Edit Miew Project Build Online Debug
S~ = ¢ 25 4 45
Devices * 3 X
=l TBEN L..-FLC -

I

& Devices [ POUs

Tools Window Help
() LEDs £5 Device X

Communication Seftings
Applications

Backup and Restore
Files

Log

PLC Settings

PLC Shell

Users and Groups
Access Rights

Symbaol Rights

Parameters
<

Messages - Total 0 error(s), 0 warning(s), 0 message(s)
r

Last build: € 0 & 0

- [m} *
X “ ||
Scan network... | Gateway - Device - ~
Gateway
Gateway-1
IP-Address:
localhost
Port:
1217
W
>
- 1 X
T 1
Precompile: " @ Project user: (hobody) %}

Fig. 37: Scanning the network
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Select Device

Select the network path to the controller:

= o Gateway-1

Device Name:
TBEN-L5-PLC-10
00:07:46:1d:71:20

Device Address:
0301.B064

Block driver:
UDP

Number of
channels:
4

Serial number:
000746107120

Target ID:
10CD 0101

Target Name:
TBEN-L5-PLC-10

Target Type:

* [ soon nework |
[ k]

v

Fig. 38: Selecting the TBEN-L...-PLC-... as device

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




734  Configuring the Ethernet interfaces

NOTE

Devices with a firmware version of V1.4.6.0 or higher provide the Dual MAC Mode
function [* 26]. In devices with Dual MAC mode, the Ethernet ports P1 (ETH1) and
P2 (ETH2) are designed as separate ports. Therefore two Ethernet interfaces can be
configured in CODESYS.

»  Append the Ethernet interface via Add device to the device.

@ TBEN_L...-PLC.project* - CODESYS — ] X
File Edit View Project Build Online Debug Tools Window Help AT
B d ) o f B3R LR B BlE-0E %S ) o X[ > 9=
Devices - 1 X
& Lﬁ Add Device x
= TBEN L..-FLC ~
=-£4 Device (TBEN-Lx-PLE-1o0 Mame: ‘Ethernet
=[] PLC Logic & Cut
Bxy Action:
= o Applicatiol Copy on
m Library 2 Paste (®) Append device Insert device Flug device (O Update device
pLc pr( < Delete
=2 Symbol Properties... |Str|ng for a fulltext search | Vendor: | <All vendors> -
= Task Co ¥ Add Object b MName Vendor  Version Description
—- £ Mai =
£ Main B Add Folder.. \__[i Fieldbuses
& P Add Devi = - H§ Ethernet Adapter
ce...
O LeDs (LEDS) @ Turck  3.5.14.10  Ethernet Link.

= [ Local_I0 (Local
M DXP (DXP)
H(l Diagnosen

v

Update Device...
Edit Object
Edit Object With...

Ml VAUX_Con Edit 1O mapping
M Modulstat Import mappings from CSV...
a2 como Export mappings to CSV...
% comi % Online Config Mode...
2 CANbus Group by category [ ] Display all versions (for experts only) [] Display outdated versions

Reset arigin device [Device]

Simulation

<

& Devices |[() POUs

=

+ .= EtherMet/IP

+ 5 Profinet 10

ﬁ Name: Ethernet

Vendor: Turck

Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter
Version: 3.5.14.10

Order Number: -

Description: Ethernet Link.

=

Append selected device as last child of
Device

®  (You can select another target node in the navigator while this window is open.)

Add Device

Close —|

S B T P = R o
Fig. 39: Adding the Ethernet interface
Interface reference (firmware version V 1.4.6.0 or higher)

Ethernet interface in Designation

CODESYS
Module CODESYS LED at the module
P1 eht0 ETH1

2 P2 eth1 ETH2
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»  Configure the Ethernet interface
» Select eth0 or eth1 under Network adapters.
=  The IP address is set automatically.

&2 Devices |[] POUs

@ TBEN_L..-PLC project® - CODESYS
proj

Edit View Project Build Online

=} PLC Logic
= & Application
) Library Manager
-[E] PLC_PRG (PRG)
™3 Symbol Configuration
El Task Configuration
=g MainTask
-] PLC_PRG
~() LEDs (LEDS)
= Local_IO (Local 10)
II DXP (DXP)
M Diagnosen (Diagnostics)
M VAUX_Control (VAUX control)
ﬂ Modulstatus (Module status)
‘; COMO

~[{) Ethernet (Ethernet)

<

>

Debug TJools MWindow Help

Ethernet x[£3 Device | -
General
Interface: |eth0 | l
EETS 1P Address (192 . 168 . 1 . 100]
Ethernet Device 1/0 Mapping Subnet Mask 1255 .255 .25 . 0 |
Dafault & 102 1sa 1.1
Network Adapters X
]"] Interfaces:
‘______] Name Description IF Address
lo 127001
ethl 152.168.83.43
usb0 10.0.0.249
IP &ddress 192 168 . 1 . 100

Subnet Mask 255 . 285 . 288 . O

Default Gateway 192 168 . 1 . 1

MAC e

Last build: € 0 & 0 Precompile: € G Project user: {nobady) %) B

Fig. 40: Configuring the Ethernet interface
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=  The Ethernet interface is added to the project tree.
TBEN-L...-PLC-... in Switch Mode [ 25
IP address of eth0 = IP address of TBEN-L...-PLC-...
TBEN-L...-PLC-... i Dual MAC Mode [ 26]:
- IP address of eth0 = IP address of Ethernet port P1

- |P address of eth1 = IP address of Ethernet port P2
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7.3.5  Commissioning TBEN-L..-PLC-... as Modbus TCP Master

Properties

max. number of TCP slaves 64
Min. cycle time 2ms
Max. number of slaves at 2 ms 8

Configuring the Modbus TCP Master

v' The Ethernet interface is configured.

v" The Modbus TCP Master from 3S - Smart Software Solutions GmbH is used.
»  Add Modbus TCP Master

L. .project” -
@ TBEN_L...-PLC.project® - CODESYS

File Edit Miew Project Build Online

= £ Device (TBEN-Lx-PLC-1x)
= & PLC Logic
= Appiication
i) Library Manager
[E] PLC_PRG (PRG)
™8 Symbol Configuration
& Task Configuration
=% MainTask
PLC_PRG

() LEDs (LEDS)

[ Local_IO (Local 10}

i--l DXP (DXP)

H([) Diagnosen (Diagnastics)

~H(] VAUX_Control (VAUX control)
H [ Modulstatus (Module status)
"% como

- comt

"% CANbus

~[1) Ethernet (Ethernet)

=5 TBEN L..-FLC !

< |
% Devices ([} POUs

Tools Window  Help
BEEH&G o $ BB X[(AGAS N AN B EER » aX((=5===28 |» ||W|= |V

Add Device

Name: |Modbus_TCP_Master

Action:

® Append device (O Insert device Flug device (O Update device

|String for a fulltext search | Vendor: |<NI vendors= ~
Name Vendor Version Descrip
=4 Fieldbuses
- EtherNiet/IP
=Kt Modbus
= w8 Madbus TCP Master
: -.Zﬁ—mmmm 3.5.14.0 A device,
- %W ModbusTCP Slave Device
2 Profinet 10
< >
A Group by category [] Display all versions (for experts only) [] Display outdated versions
Name: Modbus TCP Master
Vendor: 35 - Smart Software Solutions GmbH
Categories: Modbus TCP Master
Version: 3.5.14.0
Order Number: -
Description: A device that works as a Modbus Master on Ethernet.
Append selected device as last child of
Ethernet
& (You can select another target node in the navigator while this window is open.)
| Add Device | | Close |
Last build: €@ 0 & 0  Precompile: «* II Project user: (nobody)

Fig. 41: Add Modbus TCP Master
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» Activate the function ,auto-reconnect” at the Master
to assure that CODESYS automatically confirms communication errors and tries to con-
tinue with executing Modbus commands instead of interrupting the Modbus communic-

ationM Otherwise the error has to be reset using a slave function block.

“® TBEN_L...- PLC.project” - CODESYS

=-£3 Device (TBEN-Lx-PLC-1x)
=B PLC Logic
=1} Application
i) Library Manager
~[5] PLC_PRG (FRG)
™8 symbol Configuration
=8 Task Configuration
=-g% MainTask
8] PLC_PRG
~() LEDs (LEDS)
=3 Local 10 (Local 10}
~H[i DXP(DxF)
~H[d Diagnosen (Diagnostics)
M vAUX_Control (VAUX control)
~H[i] Modulstatus (Module status)
~'a como
-2 com1
& CANbus
=[] Ethernet (Ethernet)

FEile Edit Miew Project Build Online
IR Y S e LR - e

— Ibus_TCP_Master x|
SO TEEN L.oFLC Modbus-TCP

“[{ll Modbus_TCP_Master (Modbus TCP Master)

L
@ Devices [ POUs

Debug Jools Window Help

» mR[ETECE 2 (e W |w Y

Response Timeout {ms)

Socket Timeout (ms) 10 E

[ Auto-reconnect

Last build: € 0 & 0

Project user: (hobody) 0

Fig. 42: Configuring the Modbus TCP Master
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Configuring the external Modbus TCP Slave

» Add an external Modbus TCP Slave using the Add device function.

“® TBEN_L...-PLC.project” - CODESYS

File Edit Miew Project Build Online

=% Device (TBEN-Lx-PLC-1x)
=-E0 PLC Logic
=1 Application
i} Library Manager
~[E] PLC_PRG (PRG)
™8 Symbol Configuration
=-[# Task Configuration
=-§8 MainTask
8 pLC_PRG
~{) LEDs (LEDS)
=-[H Local_10 (Local 10}
~H[I DXP (DXP)
~M[[) Diagnosen (Diagnostics)
[ VAUX_Control (VAUX control)
~H[ Modulstatus (Module status)
~'a como
-2 com1
& CANbus
=[] Ethernet (Ethernet)
=-[{J Modbus_TCP_Master (Modbus TCP Master)
-4 Modbus TCP_Slave (Modbus TCP Slave)

S
@ Devices |[[) POUs

Debug
BeE S oo i BRX | HGAKS AN BT H %S

=[5 TBEN_L.-PLC !

Tools  Window  Help

r mXR[E==E 3 | | KIF Y

@ Modbus TCP_Master '] Modbus TCP_Slave X |

\

General Madbus-TCP
Modbus Slave Channel Slave IP Address:
ibus Slave Init Response Timeout (ms):
Part:
ModbusTCPSlave Parameters
MaodbusTCPSlave IEC Objects
Status
Information

Last build: € 0 & 0

Precompile: «*

Project user: (hobody)

Fig. 43: Configuring the external Modbus TCP Slave
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»  Add slave channels for the communication with the Modbus slave.

»  Observe the process data offsets of the slave. In the following example the slave's process
output data start with register 0x0800.

File

[=8IE]
=-E3 Device (TBEN-Lx-PLC-1x)

=Bl FLC Logic

=} Application

0 Library Manager

< I >
@ Devices | [} POUs

W TBEN_L...-PLC.project” - CODESYS
proj

Edit View Project Build Online

TBEN_L...-FLC

-[E] PLC_PRG (FRG)
"8 Symbol Configuration
l‘;-- Task Configuration
=g MainTask
{3 PLC_PRG
~{O) LEDs (LEDS)
= Local_10 (Local 10)
~H[] DxXP (DXP)
~H[]l Diagnosen (Diagnostics)
(i) VAUX_Control (VAUX control)
"Ml Modulstatus (Module status)
“ CoMa
~'a comi
'8 CANbus
=7 Ethernet (Ethernet)
= Modbus_TCP_Master (Modbus TCP M
" [@ Modbus TCP_Slave (Modbus TCP

Debug Tools

Window  Help
I IR L R B LR R R I

b mR[[ET2e202 3 (o M= Y

@ Modbus_TCP_Master ] Modbus_TCP_Slave x |

General

Name

Modbus Slave Channel

Access Type Trigger READ Offset

Length

Error Handling

Modbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave IEC Objects
Status

Information

\

MeodbusChannel

Channel

|output_MB_slave |

|write Single Register (Function Code 6)

~ | Cyde Time (ms)

Error Handling

WRITE Reqgister
Offset

Length

Last build: € 0 & 0 Precompile: «*

Fig. 44: Adding Modbus slave channels
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7.3.6  Commissioning TBEN-L..-PLC-... as Modbus TCP Slave
Properties
Max. number of input registers 1024
Max. number of holding registers 1020

Configuring the Modbus TCP Slave
The Modbus_TCP_Slave_Device from Turck is used.

v The Ethernet interface is configured.

» Add the Modbus_TCP_Slave_Device to the Ethernet interface using the "Add Device"

function and configure it.

» Therefore define the number of in- and output registers (input and holding registers)
which have to be exchanged with the higher-level Modbus TCP-master.

® TBEN_L...-PLC.project* - CODESYS - O X
Eile Edit View Project Build Online Debug Tools Window Help
E1=4~ =30 B X |6 1 5 I |08 % T
Devices -~ 0 X [# Ethernet [#] Modbus_TCP_Slave_Device x -
=5 TBEN L.ALC = General Configured Parameters
= £5 Device (TBEN-Lx-PLC-1x) o
] Wats : 2000
=-E PLC Logic Modbus TCP Slave Device I/O alchdog (ms)
=} Application ~EFIIT Slave Port: 502
Zn | Modbus TCP Slave Device IEC
Library Manager Objects Unit 1D ’—|
PLC_FRG (FRG) -
®.2 Symbal Configuration Information Holding Registers (%IW): |4
= (%3 Task Configuration Input Registers (%QW): 4
=& MainTask
& PLC_FRG
O LEDs (LEDS)
=-[f Local_10 (Local 10)
DXP (DXP,
40 (O%F) Data Model
M Diagnosen (Diagnostics)
M vAUX_Control (VAUX control) Start Addresses:
H (] Modulstatus (Module status) Cails: £
2 como Discrete Inputs _
iscrete Inputs: =
a comi
% CANbus Holding Register: =
= [{J Ethernet (Ethernet) Input Register: =
[ Modbus_TCP_Slave_Device (Modbus
[] Holding- and Input-Register Data Areas overlay
< >
< >
- - Messages - Total 0 error(s), 0 warning(s), 0 message(s) * 1 X
S I
=%, Devices D POUs : . —
Last build: € 0 & 0  Precompile: " el Project user: (hobody) L%}

Fig. 45: Configuring the Modbus TCP Slave

V02.00 | 2019/11

41



Commissioning
Put master/slave functions into operation in CODESYS

Which data will be mapped into the input and holding registers, depends on assignments in

the PLC program or in the I/O mapping of the TBEN-L...-PLC-....

® TBEN_L...-PLC.project™ - CODESYS

File Edit View Project Build Online Debug Tools Window Help

B~ LI o & om X > M| =
Devices - o X £ Device [ Ethernet [{] Modbus_TCP_Slave_Device X -
T TEELLAC Find Filter Show all ~ 4k Add FB for IC
= £ 3 Device [connected] (TBEN-Lx-PLC-1x) _
=-B81 PLC Logic Variable Mapping  Channel Address Type Current Value Pr.
- I Application [run] M Inputs %alVi4 ARRAY [0..3] ...
il Library Manager =" Outputs %QW1 ARRAY [0..3] ...
PLC_PRG (PRG) =" Application.PLC_PR... T Outputs[0] [EYaREILN WORD
"8 Symbal Configuration " Bitd G020 BOOL
= [#4 Task Configuration " Bitl et BOOL
--g% MainTask " Bit2 %egxa2 BOOL
] PLC_PRG "y Bit3 22023 BoOL
O LeDs (LEDS) " Bitd PN B00L
=3 ({ Local_I10 (Local 10) " Bit5 OS5 BOOL
B DXP (DXF) " Bit6 %gH2E BOOL
H[] Diagnosen (Diagnostics) " Bit7 SeF BOOL
W]l VAUX_Control (VAUX control) " Bit8 %033.8 BOOL
H (] Modulstatus (Module status) " Bit9 Ertsr e BOOL
3 como " Bit10 BoEpa-2 BOOL
a comi " Bit11 B33 BOOL
3 CANbus " Bit12 %024 BOOL
=% (] ethernet (Ethernet) " Bit13 B35 BOOL
[ modbus_TCP_Slave_Device (Madbus TCP Slave Devi ( " Rit14 e A ROOI
Reset mapping Always update variables: |Use parent device sefting
% = Create new variable "% = Map to existing variable
Bus cycle options
Bus cycle task Use parent bus cycle setting
< >
2 Devices | POUS < >
Device LSer: ANonymaLs Last build: € 0 & 0 Precompile: " ‘B RUN Prograrn Inaded Prograrm unchanged Project user: (hobody) d

Fig. 46: Data mapping: Modbus TCPslave Device

7.3.7  Commissioning TBEN-L..-PLC-... as Modbus RTU Master

Properties

Max. number of slaves 32
Min. cycle time 5ms
Max. number of slaves at 5 ms 8
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The serial Modbus Master from 3S - Smart Software Solutions GmbH is used.
»  Add the serial Modbus Master, COM Port to the COM interface.
»  Activate function Auto-restart communication at the Master to assure that CODESYS
automatically confirms communication errors. and tries to continue with executing Mod-

bus commands instead of interrupting the Modbus communication.X Otherwise the error
has to be reset using a slave function block.

® TBEN_L...-PLC.project* - CODESYS - O *
File Edit View Project Build Online Debug Tools Window Help
Bl & # 05 4 05 OB 95 X > M=
Devices - 0 X [ Modbus_Master_COM_Port X -
=gl TBEN L...-FLC |
~-£3 Device (TBEN-Lx-PLC-1x) General Modbus-RTU/ASCIT
--20 PI__C Logic m:gt{;iunngenericSeriaIMaster I/o Transmission Moda @RTU O AscIl
=-i; Application
ffif Library Manager I‘éﬂglqebctgGenencSenalMaster 1EC Response Timeout (ms) m
PLC_PRG (PRG) Time between Frames (ms)
"5 Symbol Configuration e [#] Auto-restart Communication
= @ Task Configuration
- & MainTask Information
& PLC_PRG
() LEDs (LEDS)
=l Local_IO (Local 10)
H[] DXP (DXP)
H(J] Diagnosen (Diagnostics)
Ml VAUX_Control (VAUX control)
H[{ Modulstatus (Module status)
=-'a como
[ modbus_Master_COM_Port (Modb
3 com1 .
< >
&2 Devices |[) POUs S =
Last build: € 0 % 0  Precompile: ' Project user: {hobody) %]
Fig. 47: Add Modbus RTU Master
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Commissioning

Put master/slave functions into operation in CODESYS

Configuring the external Modbus RTU Slave

» Add the external Modbus RTUslave Modbus Slave, COM Port to the Modbus Master,
COM Port using the Add Device function and configure it. In this example the Turck mul-
tiprotocol device TBEN-52-2COM-4DXP is used as Modbus Slave.

» Add Modbus Slave Channels for the communication with the Slave.
Observe the process data offsets of the slave. In the example the slave's process output
data start with register 0x0800.

File Edit View Project Build Online Debug Tools Window Help

B E & dh oL dd 0L
Devices > 0 X
=-E5 Device (TBEN-Lx-PLC-1x) il

=21 PLC Logic
=1} Application
) Library Manager
PLC_PRG (PRG)
™% Symbol Configuration
=[5 Task Configuration
=gk MainTask
& PLC_PRG
(O LEDs (LEDS)
=-[{ Local_I0 (Local 10)
H ([l DXP (DXF)
M Diagnosen (Diagnostics)
H(Jl vAUX_Control (VAUX control)
M Modulstatus (Module status)
=-'a CoMo
=[] Modbus_Master_COM_Port (Modb
[ modbus_Slave_COM_Port (Mot
2 comi

£ >

& Devices |[) POUs

O | &4

% X > | W

[ Modbus_§]

General

Modbus Slave g

Modbus Slave Ii

ModbusGeneric!
Objects

Status

Information

ModbusChannel
Channel
Name
Access Type
Trigger
Comment
READ Register
Offset
Length

Error Handling

WRITE Register
Offset

Length

| Output_MB_Slave |

Write Single Register (Function Code &)

Cydlic ~ | Cycle Time (ms) 100

1

Keep last Value

030 -
1

L

Last build: € 0 & 0

Fig. 48: Configuring the external Modbus RTU Slave
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7.3.8

Commissioning TBEN-L...-PLC-... as Modbus RTU Device

Properties
Max. number of input registers 500
Max. number of holding registers 500

Configuring the Modbus RTU Device

The Modbus_Serial_Device from 3S - Smart Software Solutions GmbH is used.
» Add the Modbus_Serial_Device to the Ethernet port using the Add Device function and
configure it.
» Therefore define the number of in- and output registers (input and holding registers)
which have to be exchanged with the higher-level Modbus TCP-master.

® TBEN_L..-PLC.project” - CODESYS - O X
File Edit View Project Build Online Debug Tools Window Help
BEEEI& - (IRl R O | # X =
Devices - 1 X [l Modbus_Serial_Device X -
=gl TEEN_L..-FLC |
o= ) General
=24 Device (TBEN-Lx-PLC-1x) Unit ID: 1
=@l PLe Logic Modbus Serial Device I/0 Mapping —
=) Application O watchdog: 500 =
i) Library Manager Modbus Serial Device IEC Objects
FLC_PRG (FRG) Holding Registers (%IW): 4 >
Ea _ : Information
5 Symbal Configuration Input Registers (5QW): 4 =
= [ Task Configuration
=gk MainTask
FLC_FRG
= - Start Addresses:
() LEDs (LEDS)
= Local IO (Local 10) Coils: 0
Wi DxP (DxP) Discrete Inputs: 0
Di D st
W) Diagnosen (Diagnostics) Holding Register: 0
Ml VAUX_Control (VALUX control)
M Modulstatus (Module status) Input Register: 0
=2 como
[l Modbus_Serial_Device (Modbus Si
3 comt
. W
< >
5 Devices |[) POUs S 24
Last build: € 0 ® 0 Precompile: +' Project user: (nobody) 9}
Fig. 49: Configuring the Modbus_Serial_Device
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Commissioning
Put master/slave functions into operation in CODESYS

Which data will be mapped into the input and holding registers, depends on assignments in

the PLC program or in the I/O mapping of the TBEN-L...-PLC-....

® TBEN_L...-PLC.project* - CODESYS - [} X
Eile Edit View Project Build Online Debug Tools Window Help
A EI& o o 1) 8 0L 5 % ) u I
Devices > 3 X [ Modbus_Serial_Device X -
= Sgnewce [connected] (TBEN-L¢PLC-1X ¥ | ~ || Filter Show all e
= FLC Logic
= Apiicalion [run] Variable Mapping  Channel Address Type Current Valu
@i Library Manager E ] Inputs 96T ARRAY [0.....
PLC_PRG (PRG) =T Outputs %QW1 ARRAY [0.....
"% Symbol Configuration =" " Outputs[0]  %eQw4 WORD 247
= {8 Task Configuration " Bitd plieh et BOOL
=g MainTask " Bit1 FES BOOL
& PLC_PRG " Bit2 %0¥22 BOOL
(O LEDs (LEDS) " Bit3 %6023 BOOL
-7 f Local_I0 (Local I0) " Bit4 Yoy BOOL
H[ DxP (DXP) " Bit5 %6OM2S BOOL
H[J Diagnosen (Diagnostics) < " 2ie SLOMEL RONI
H[] VAUX_Control (VAUX control)
H(l Modulstatus (Module status) | Reset mapping Always update variables: | Use parent device sel
T : &;’MU % = Create new variable "% = Map to existing variable
Modbus_Serial_Device (Modbus !
2 comi Bus cycle options
& CANbus v Bus cycle task Use parent bus cycle setting
< >
5 Devices |[[) POUs S 2
Device user: Anonyma  ast build: € 0 ® 0 Precompile: & RUN Program loaded Program unchanged Project user: (nobody)

q

Fig. 50: Data mapping: Modbus_Serial_Device
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739  Commissioning TBEN-L..-PLC-... as PROFINET Controller
NOTE
The Getting Started document ,PROFINET-Controller/-Device — Commissioning in
CODESYS 3" is available under www.turck.com and contains a detailed description
of the Commissioning of TBEN-L...-PLC-... as PROFINET-Controller/-Device.
Properties
Max. number of devices 64
Min. cycle time 1ms
Max. number of devices at 1 ms 8
Configuring the PROFINET Controller
v' The Ethernet interface is configured.
v" The PN Controller from 3S - Smart Software Solutions GmbH is used.
» Add the PN Controller to the Ethernet interface using the Add Device function.
@ TBEMN_L..-PL e CODESYS = O x
File Edit View Project Build Online | ] Add Device X
5= d 4 9
Name: |PN_C0ntr0IIer
Devices -~ I x_ Action:
=g TBEN L..-PLC b (@ Append device (O Insert device (O Update device
=-£5 Device (TBEN-Lx-PLC-1x)
=Bl PLC Logic |String for a fulltext search | Vendor: | <All vendors=> ~
=Gk Appiication MName Vendor Version Description
fiD Library Manager = Fieldbuses
PLC_PRG (PRG) . %2 EtherNeyTP
3 Symbeol Configuration + 18 Modbus
=8 Task Configuration L — Profinet 10
=& MainTask +- ¥ profinet 10 Device
8] PLC_PRG = Profinet 10 Master
O Leps (1E0s) @ 35 - Smart Software Solutions GmbH ~ 3.5.14.20  Profinet 10 Co
=[] Local_IO (Local 10)
Ml DxP (DXP)
M Diagnosen (Diagnostics) < >
H( vAUX_Control (VAUX control) Group by category [] Display all versions (for experts only) [] Display outdated versions
M Modulstatus (Module status)
% COMO @ Name: PN-Controller
9 Vendor: 35 - Smart Software Solutions GmbH
com1 Categories: Profinet 10 Master
& CANbus Version: 3.5.14.20 %
Order Number: 1 ~
(@ Ethernet (Ethernet) Description: Profinet I0 Controller Y
Append selected device as last child of
Ethernet
< )_ & (You can select another target node in the navigator while this window is open.)
& Devices [ POUs
Messages - Total 0 error(s), 0 warning(s), 15 messag_e Close x
COST DU S O = 0 T P L = T T T ST (OO ~
Fig. 51: Adding the PN Controller
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»  Configure the PN Controller.

“® TBEN_L..-PLC.project” - CODESYS

=8 PLC Logic

= € Application

: iy Library Manager
PLC_PRG (PRG)

"8 Symbol Configuration

Task Configuration

& MainTask

- PLC_PRG

2 Profinet_CommunicationTa

PN_Controller.CommCy
g8 Profinet_IOTask

() LEDs (LEDs)

=[] Local_IO (Local 10)

' DXP (DXP)

Diagnosen (Diagnostics)

VAUX_Control (WVAUX control)

“H[d Modulstatus (Module status)

=) Ethernet (Ethernet)

----- PN_Controller (PN-Controller)

Eile Edit View Project Build Online
BeEH & v o« p BRX (MBS N S0 EE 08 6

*
Debug Tools Window Help
b m N[22z E G (o M| (Y |
PN_Controller x| [[] Ethermet | -
General Station Name |oontroller
Overview
Default Slave IP Parameter
Topology First IP Address 192 . 168 . 1
PNIO 1/0 Mapping LastIP Address | 192 . 168 . 1 . 254
Subnet Mask [255 . 255 . 255 . 0 |
PNIO IEC Objects
DefaultGateway | 0 . 0 . 0 . 0 |
Status
Inf N 10 Provider | Consumer Status
[ Application Stop --> Substitute Values
\ [ Add to 1/0 Mapping
Port Data
Port-001 Peer-Station/Port |
coe eng o

| I -
Last build: € 0 @ 0

Precompile: "

Project user: {nobody)

Fig. 52: Configuring the PN Controller.

NOTE
The Device addresses under Default Slave IP Parameter and the Ethernet interface
of the TBEN-L...-PLC-... have to be in the same subnet.
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Configuring an external PROFINET Device

» Add an external PROFINET Device to the PN Controller using the Add Device function
and configure it. In this example the Turck multiprotocol device TBEN-S1-4DIP-4DOP is

used as PROFINET Device.

® TBEN_L...-PLC.project” - CODESYS

EEE &

Devices -~ 0 X

2 Profinet_I0Task >~
() LEDs (LEDS)
= Local_ID (Local 10)
H[] DXP (DXP)
H(l] Diagnosen (Diagnostics)
H[ VAUX_Control (VAUX control)
H(J] Modulstatus (Module status)
3 como
3 comi
3 CANbus
=[] Ethernet (Ethernet)
=] PN_Controller (PN-Controller)
=¥ TBEN_S1_4DIP_4DOP (TBEN-S
[ Basic (4DIP-4DOF)
Diagnostics
Input_Latch
Ext_Func_Digital_0
Ext_Func_Digital_1
Ext_Func_Digital_2
Ext_Func_Digital_3
Ext_Func_Digital_7
Module_status

Fa T T o U o U o U o A S Y

< >

5 Devices |[[) POUs

[Ele | Edit View Project Buld Online Debug Iools Window Help
B =

[{ PN_Controller
General

Options

I10x5

PNIO I/O Mapping
PNIO IEC Objects

Status

Information

<

Messages - Total 0 error(s), 0 warning(s), 17 message(s)

fu

|

[f Ethernet

Last build: € 0 & 0

- O *
% X v M=
] TBEN_S1_4DIP_4DOP X -
Station Name |turck-tben-sl-4dip-4d0p |
Station Status | |
IP Parameter
IP Address 192 . 168 . 1 . 110
Subnet Mask 255 .255 . 255 . 0O
Default Gateway o .0 o .0
Communication
Send Clock (ms) 1 ~ Watchdog (ms)
Reduction Ratio 1 ~ VLAN ID
Phase = ~
RT Class RT Class 1 o
Settings
e Set all default values e Read all values ’
Parameters Value Datatype  Allowec
>
* o X
1 -
Precompile: «* Project user: (hobody) 9}

Fig. 53: Configuring an external PROFINET Device

NOTE

The IP addresses of the PROFINET Devices and the PN Controller have to be in the
same subnet.
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Commissioning
Put master/slave functions into operation in CODESYS

7.3.10  Commissioning TBEN-L..-PLC-... as PROFINET Device

Configuring the PROFINET Device

NOTE

In Dual MAC mode, the PROFINET Device function is only available on Ethernet port
P1 (eth0 in CODESYS).

v' The Ethernet interface eth0 is configured.

v" The Profinet_Device from Turck is used.
» Add the Profinet_Device to Ethernet using the Add Device function.

» Configure the in- and output data lengths which have to be exchanged with the higher-
level PROFINET Master.
® TBEN_L..-PL e “ODES - o X
File Edit View Project Build Online | [ Insert Device x K
B d & 4 25 44 4
Name: |IN_1_WORD_1 |
Devices * o X Action: | -
=-E5 Device (TBEN-Lx-PLC-1x) bl @ Insert device B
=B PLC Logic
=1} Application |String for a fulltext search Vendor: | <All vendors> »
m Library Manager MName Vendor  Version Description ~
PLC_PRG (PRG) = Ij_j Miscellaneous
a )
3 Symbol Configuration @ m1evre Turck 1.1.0.0  input data of the devica
- @ :;:Sk Configuration Ij_j N 1 DWORD Turck 1.1.0.0 1 double word digital input data of the device
=& MainTask [ | 1 WoRD Turck 1.1.0.0 1 word digital input data of the device
&) PLC_PRG [ 16 BYTE Turck  1.1.0.0 16 byte digital input data of the device
O Levs (LeDs) [ m 16 DWORD Turck 1.1.0.0 16 double word digital input data of the device
= (@ Local_10 (Local 10) [ m 16 worD Turck 1.1.0.0 16 word digital input data of the device
H(l oxp (oxP) (@ mz2evTE Turck 1.1.0.0 2 byte digital input data of the device
M[] Diagnosen (Diagnostics) Ij_j N 2 DWORD Turck 1.1.0.0 2 double word digital input data of the device v
H[ VAUX_Control (VAUX control) < >
M) Mmodulstatus (Module status) Group by category [ ] Display all versions (for experts only) [] Display outdated versions
& CoMo
% comi [  mame: IN 1 WORD
N Vendor: Turck
CANbus Categories:
=[] Ethernet (Ethernet) Version: 1.1.0.0 %
- ) ) Order Number: e
@ Profinet_Device (Profinet Device) Description: 1 word digital input data of the device e ]
[ ™_1_WORD (IN 1 WORD)
[ OUT_1_WORD (OUT 1 WORD) Insert selected device as sibling before
v IN_1_WORD
< i = & (You can select another target node in the navigator while this window is open.) =
5 Devices |[] POUs 4
Messages - Total 0 error(s), 0 warning(s), 17 message| Close x

Fig. 54: Configuring the PROFINET Device
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Configuri

T4 Siemens - C\sersische

NOTE

The CODESYS input data have to be configured as output data in the PROFINET Con-
troller configuration, the output data in CODESYS have to be configured as input
data. The data thus have to be configured in reverse order in the PROFINET Control-
ler configuration.

Which data will be mapped into the configured input and output data, depends on assign-
ments in the PLC program or in /0 mapping of the TBEN-L...-PLC-....

ng the PROFINET Device in the PROFINET Controller

The following example describes the configuration of the PROFINET device with the Siemens
programming software tool SIMATIC STEP7 Professional V13 (TIA Portal).
The PROFINET CODESYS device is configured as standard PROFINET Device in TIA Portal.
Installing the GSDML file
» Install the device's GSDML-file (GSDML-V2.3-TURCK-CDS3_PN_Device- xml) in the
PROFINET configuration software. It can be downloaded fromwww.turck.com.

=  The device is added to the hardware catalog CDS 3 PN Device.

uechppDatallocal\Siemens\TBEN-PLC_PH_Device\TBEN-PLC_PH_Device

4 Portal view

Fig. 55: Configuring
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Project Edit  iew Insert  Online Options Tools  Window Help Totally Integrated Automation
G T saveprojer S X B H X ey T MG E R F coonline ¢ Gooffline nlln-_, mE o PORTAL
BEN-PLC_PN_De De 0
Devices |; Topology view "ﬁﬂ-h Metwork view "ﬁ" Device view ‘ Options [2ja]
. M =3
j 0 O ﬁj’ b—\" Metwork ';”-J Connections e 5!; i Q! :_". ;I ]
: &
[~] v | Catalog g
> ] TBEMN-PLC_PR_... |<Search> ‘ g
= w
PLC_1 turck-cds3-pn-.. M 1 [¥] Filter g
CPL1515-2 PN CD33 PN Device [ ] » (il Phoenix Contact GrbH 3
" CODESYS Is
» [g§ common d RECRA '—IIIURCK |
» 5] Docurnenta... '-IlI_IUP‘CK )
[a 3 BL ct
» [@ Languages . I_—l_l B =
» (i Online access = | PHAE 2| » LW EBL20 =
e » [ BLE7 @
» p_w Card Reader/Ll... -m s
~ [l cODESYS3 e
<| 1] > ot -
~ | Details view o » [ FENZD o
'l » [l TBEN-4 =
= = —l
Marne B ] ilTBEN L o
W » L[ TEEN-5 3
» [ TBPN-Safe [l |
» p_uTurck |
» [ Ident Syst =
r_i. ent Systems 3
b | Fll Metwork Components |7| =
7 =
~ Information é'
Device: |i
— |
L] hd =
CDS3 PM Device
v]
(<[] 100% - —%— 9
(] | Properties ["ilInfo_i)]

%] Diagnostics | — I

Configuring the PROFINET parameters
Like for all other PROFINET Device the PROFINET-interface has to be configured for the CDS3
PN-Device in the project.
»  Set necessary IP-settings and assign PROFINET device name or use the device name
which has already been assigned to the device.

E Overview |Eﬂh Devices & ne... I 'f Settings

the PROFINET Device in TIA Portal
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Fig. 56: Settings PROFINET-interface (CDS3 PN Device)

Configuring the in- and output data
» Configure the in- and output data, which have to be exchanged with the CODESYS-
device.

NOTE

ﬂ The configuration of the data in TIA Portal has to be done in reverse order compared
to the configuration in CODESYS. Input data in TIA Portal are output-data in
CODESYS, and vice versa. The configured data widths must match.
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Fig. 57: Configuration of in- and output data in TIA Portal/CODESYS
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7.3.11  Commissioning TBEN-L..-PLC-... in parallel as PROFINET controller and device

If the device is used simultaneously as both a PROFINET controller and a PROFINET device, a
second Ethernet interface must be added to the device. The assignment of the Ethernet ports
in CODESYS is as follows:

Ethernet port Function
eth0 PROFINET Device
eth1 PROFINET Controller

Configuring the PROFINET Controller

v The Ethernet interface eth1 is configured as described under "Configuring the Ethernet in-
terfaces" [ 35].

v The PN Controller from 3S - Smart Software Solutions GmbH is used.
» Add the PN Controller to the Ethernet interface eth1 using the Add Device function.
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Ele Edit View Project Build Online Debug Jools Window Help
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Fig. 58: Adding the PN Controller to eth1
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»  Configure the PN Controller.
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Fig. 59: Configuring the PN Controller.

NOTE

The Device addresses under Default Slave IP Parameter and the Ethernet interface
of the TBEN-L...-PLC-... have to be in the same subnet.
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Configuring the PROFINET Device

»  Configure PROFINET device at interface eth0 as described under "Commissioning TBEN-
L...-PLC-... as PROFINET Device" [ 50].

7.3.12  Commissioning TBEN-L..-PLC-... as EtherNet/IP™ Scanner

Properties

Max. number of devices 64

Input data Max. 8 KB
Output data Max. 8 KB
Max. number of devices at 10 ms 8

Configuring the Ethernet/IP™ Scanner

v The Ethernet interface is configured.

v The EtherNet/IP Scanner from 3S - Smart Software Solutions GmbH is used.
»  Add the EtherNet/IP™ Scanner to Ethernet using the Add Device function and configure

it.
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Fig. 60: EtherNet/IP™ ccanner
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Configuring an external EtherNet/IP™ device

» Add an external EtherNet/IP™ device to the EtherNet/IP™ Scanner using the Add Device
function and configure it.
In this example the Turck multiprotocol device TBEN-L5-8IOL is used as EtherNet/IP™

device.
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Fig. 61: External EtherNet/IP™ device
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7.3.13  Commissioning TBEN-L..-PLC-... as EtherNet/IP™ Slave (Device)

NOTE

In Dual MAC mode, the PROFINET Device function is only available on Ethernet port

P1 (ethO in CODESYS).

Properties
max. number of /0 data

496 byte IN

492 byte IN

Configuring an EtherNet/IP™ device

v’ The Ethernet interface eth0 is configured.
v' The Ethernet IP Slave from Turck is used.

»  Add the EtherNet/IP™ device to the Ethernet interface using the Add Device function.

| 2
level PLC.

Configure the in- and output data lengths which have to be exchanged with the higher-
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Fig. 62: Configuring an EtherNet/IP™ device
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Which data will be mapped into the configured input and output data, depends on assign-
ments in the PLC program or in the I/0 mapping of the TBEN-L...-PLC-....
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File  Edit View Project Build Online Debug Tools Window Help
Bl & v R ) % > m X » || =
Devices - I X [ Ethernet [ Ethernet_IP_Slave 7] ouUT_1_WORD x -
= Tgﬁu—l‘”ﬂc Find Filter Show all - 4k Add FB for 10 char
=24 Device [connected] (TBEN-Lx-PLC-1x) —
=gl PLC Logic Variable Mapping  Channel  Address Type Current Value Prepared Value
" L3 - . "
- Application [run] = "% Application.PLC_PRG.c... Outl6 oW UmNT
ffip Library Manager "# Bit0 Senh BOOL
PLC_PRG (PRG) "y Bitl oML BOOL
"8 Symbol Configuration "9 Bit2 20322 BOOL
=& Task Configuration "% Bit3 Setheta BOOL
=% MainTask "9 Bitd %Q¥H24 BOOL
" Bit5 oS BOOL
FLC_FRG
() LEDs (LEDs) " Bit6 LoEE BOOL
=3[ Local_I0 (Local 10) "# Bit7 o7 BOOL
ﬂg] DXP (DXP) ] Bit8 e a BOOL
H(] Diagnosen (Diagnostics) " Bitg Fol3t BOOL
M VAUX_Control (VAUX contral) "# Bit10 Hopa2 BOOL
H(] Modulstatus (Module status) "® Bit11 2605433 BOOL
. COMOD "9 Bit12 e BOOL
% COM1L ] Bit13 Boi3 s BOOL
L CANbus "# Bit14 036 BOOL
= (@ Ethernet (Ethernet) "® Bit15 %0337 BOOL
=43 [[] Ethernet_IP_Slave (Ethernet IP Slav <
[T m_1_WORD (IN 1 WORD)
(@l OUT_1_WORD (OUT 1 WORD) |0UtpUt data of the device Reset mapping Always update variables:  Use parent device setting
@ = Create new variable " = Map to existing variable
< >
2 Devices [) POUs < >
Device user: Anonymous  Last build: € 0 & 0 Precompile: b RUMN Program loaced Program unchanged Project user: {nobody) q

Fig. 63: EtherNet/IP™ Slave data mapping
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Configuring the EtherNet/IP™ device in EtherNet/IP™ Scanner

The following example describes the configuration of the EtherNet/IP™ device in Rockwell
RSLogix5000 V20.01.
The EtherNet/IP™ device is configured as standard EtherNet/IP™ device (Communications Ad-
apter) in RSLogix.
Hardware in the example:
Controller: Logix 5572™ (Allen Bradley)
EtherNet/IP™-Bridge 1756EN2TR (Allen Bradley)
TBEN-L...-PLC-...
Installing the EDS file

» Install the device's EDS file (Turck CDS3.eds) in the configuration software. It can be
downloaded fromwww.turck.com

=  The device is added as CDS 3 Ethernet/IP Slave to the device catalog in RSLogix.

£ RSLogix 5000 - PLC_1756L72 in TBEM PLC_Lx.ACD [1756-L72 20.12] - [MainProgram - MainRoutine]

:.IEIH

B File Edit View Search Logic Communications Tools Window Help |_ ||5‘|| x|
azE & B2 o - SRR FE & Select 2 Language... - 8 |
Dffline 0. F RUN — ‘ Path: [AB_ETHIP-1\192.166.145. 247 Backplane\l* ~| &
Mo Forces b, IS q}
Na Edits a :: Ehealioace 4 U5k sBR RET RES [ SIZE SFRSFP | EOT »
= 140 .
Fedundancy 8.4 « » '\ Favorites 4 Process A Drives A Fiters & SelecuLimi £
Controller Organizer ~ '] Select Module Type
£ || =53 Controller PLC_1756L72
e Controller Tags Catalog | Module Discovery | Favorites
o Controller Fault Handler
— i {33 Power-Up Handler [E—— o Modl Fide Filt
Enter Search Text for Module Type... i E3
=25 Tasks } Clear Filters
1@ MainTask
Bg MainProgram @] Module Type Category Filters s Module Type Vendor Fitters Il
Program Tags [ Communication a Allen-Bradley |ﬂ
=) MainRoutine Communications Adapter Cognex Corporation
----- [ Unscheduled Programs / Phases [[] Controller Endress+Hauser
£1-£5 Motion Groups [[] Digtal - Mettler-Toledo -
.7 Ungrouped Axes ol L ' l L | »
----- [T Add-OnInstructions
=55 Data Types w Catalog Number Description Vendor Category
Cﬂ, User-Defined 0 CD53 BtherNet/IP Slave Turck Communications Ada
- Strings 6811493 BLCEN-8PBLT Turck Communications Ada)
L Add-On-Defined 6814029 TBEN-52-2RFID-4DXP Turck Communications Ada)
Cﬁ Predefined 6814129 FEN20-4DIN-4DXN Turck Communications Ada|
Cﬁ Meodule-Defined 6827329 BL20-E-GW-EN Turck Communications Ada
3 Trends 6931089 FEN20-16DXP Turck Communications Ada
-3 /0 Configuration 6331030 FEN20-4DIP-4DXP Turck Communications Ada
E| 3 1756 Backplane, 1756-A10
ff0 [0]1756-L72 PLC_1756L72
B [1]11756-EM2TR Scanner
4 [ ] ¢
- 7 of 236 Module Types Found Add to Favorites
Create End Of Transition instruction
[7] Close on Create Create ] [ Close ] [ Help ]

Fig. 64: RSLogix5000: Device catalog with EtherNet/IP Slave CDS 3
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Configuring the device

» Enter the device name and the device's IP address.
¥ RSLogix 5000 - PLC_1756L72 in TBEN PLC_Lx.ACD [1756-L72 20.12] - [MainProgram - MainRoutine] | S
File Edit View Search Logic Communications Tools Window Help =&
ER= = = - &R E e Select 3 Language. .. - 9
Offline . ™ RUN ——] Palh; [AB_ETHIP-11152 168145 241\B ackplane\0* ~|&
Mo Forces . ™ oK qp .
Mo Edits & :: E’Eﬁg}l Starage { J=R oseR RET mEs W SIZE SR SFP | EOT 3
Redundancy @ 4 v\ Faunritee { Drorese § Nrues § Fifers § Gelectlimf §
- 1" New Module Iéj
[=]| Controller Organizer > 3 X
2 -
£ =3 Controller PLC 1756172 General” | Connection | Module Info | Internet Protocol | Port Configuration =
=2 Controller Tags
':—fl_: [l Controller Fault Handler Tupe: 0 CDS3 Ethemet/P Slave
.22 Power-Up Handler Vendor: Tomak
=43 Tasks
EI@ MainTask Parent: Scanner
=] ea MainProgram Hame: TBEM_Lx_PLC10 Ethernet Address
Program Tags - @
- () Private Metwork: 1921681,
MainRoutine Description: A =
.23 Unscheduled Programs / Phases @ IP Address: 192 168 . 001 . 15
=53 Motion Groups
...[[3 Ungrouped Axes (©) Host Name:
----- 3 Add-On Instructions
24 Data Types L
[ User-Defined
(g strings i | Module Definition =5
g Add-On-Defined
[ Predefined » =
Bevision: 7=
% Module-Defined - -
""" (33 Trends Electronic Keving: [Eompatible Module -
-3 /O Configuration )
-3 1756 Backplane, 1756-A10 Connections:
ffa [0]1756-L72 PLC_1756L72 Name Size Tag Suffix
B 11]1756-EN2TR Scanner Input: | 256 TBEN_Lx_PLC10:1
Exclusive Owner - SINT 1 ==
Output: | 256 TBEN_Lx_PLC10:01
v Cancel ] [ Help
Create End Of Transition instruction 12 OVR n
ok ] [ Cancel ] [ Help

Fig. 65: Settings at the CDS3 Ethernet/IP Slave
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Configuring the in- and output data
The device is automatically configured with a data width of 256 byte in- and 256 byte output
data.

F ™
i Module Definition [T
Bevision; T
Electronic Keving: [Eompatible tadule -
LConnections:
Name: Size Tag Suffod
Input: 256 TBEN_Lx_PLC10:H
Exclusive Owner - SINT 1
QOutput: | 256 TBEN_L=_PLC10:01
-
[ ak ] [ Cancel ] [ Help

Fig. 66: EtherNet/IP™ Connection CDS3 Ethernet/IP Slave

NOTE

ﬂ The EDS file limits the maximum number of in- and output data for the device to 256
Byte each. If the device is configured as generic device, than up to 496 Byte input
data and 492 Byte output data are possible.
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Configuring the in- and output data which have to be exchange with the CODESYS device is

not necessary. The Controller Tags are created automatically.

fi% RSLogix 5000 - PLC_1756L72 in TBEN PLC_Lx.ACD [1756-L72 20.12]* - [Controller Tags - PLC_1756L72(controller)] (E=RAc X
File Edit View Search Logic Communications Tools Window Help = |& | =
2 = u 5 - qéﬁ ﬂg. % @ Select 3 Language. .. ”
Dffline a. IEEEN I_q}ﬂ Path: [AB_ETHIP-11192.168.145.241\Backplang0" ~|[&
Ma Farces
Mo Edits g: :: Energy Storage P »
140 .
Redundancy « v [% Favorites £ Process £ Drives A Fiters A SelectLimit A
Controller Organizer * ¥ X W Scope: BIPLC1756L72 v Show All Tags MG v
||| =3 Controller PLC_1756L72 -
=3 =5 Marne =g|& | value €| Shyle Data Type Des ~
. Controller Tags =
Sl R (3 Controller Fault Handler — TREM_L»_PLC10:1 : Lod| _0030:0_FOCA32.. |E
_____ [ Power-Up Handler TBEM_Lx_PLC10:1.ConnectionF aulted 0 |Decimal BOOL |_
65 Tasks — TBEN_L% PLC10:1.Data {...} |Decimal SINT[256]
EI@ MainTask + 0 | Decimal SINT
-8 MainProgram + TBEN_Lx_PLC101 Datall] 0 |Decimal SINT
Program Tags + TBEN_Lx_PLC101 Datalz] 0 |Decimal SINT
A MainRoutine +- TBEM_L=_PLC10:1.Datal3] 0 |Decimal SINT
----- [ Unscheduled Programs / Phases + TBEM_Lx PLCA0:1.Datal4] 0 |Decimal SINT
=53 Motion Groups + TBEM_Lx PLCA0:1.Datal5] 0 |Decimal SINT
[ Ungrouped Axes +/ TBEN_Lw_PLC10:1.Data[] 0 |Decimal SINT
----- [ Add-On Instructions 3 + TBEN_Lx_PLC101 Data[7] 0 |Decimal SINT
-5 Data Types + TBEM_Lx_PLC10:1.Datalg] 0 |Decimal SINT
C, User-Defined + TBEN_Ls_PLC10:1.Data(3] 0 |Decimal SINT
L stings + TBEN_L»_PLC10:1.Datal10] 0 |Decimal SINT
%Add'o_”'[’e’c'”e‘j + TBEN_Ls_PLCI0:1.Datal11] 0 | Decimal SINT
% i':::jl:j]deﬁned + TBEN_Ls_PLC10N Datal12] 0 | Decimal SINT
+ TBEN_Lx_PLC101 Datal13] 0 |Decimal SINT
----- 3 Trends -
&5 /0 Configuration + TBEN_Lx_PLCI01 Datal14] i Deqmal SINT
.69 1756 Backplane, 1756-A10 + TBEM_Lw_PLC10:N Datal15] 0 |Decimal SINT
2 [0]1756-L72 PLC_1756L72 + TBEN_Lx_PLCI01 Data[16] 0 |Decimal SINT
5.8 [1]1756-EN2TR Scanner + TBEN_Lx_PLCI01 Data[17] 0 |Decimal SINT
. Ethernet + TBEN_Lx_PLC101 Datal18] 0 |Decimal SINT
0 TBEN_Lx_PLC10 +- TBEM_L=_PLC10:11.Crata[19] 0 |Decimal SINT
y e + TBEN_Lx_PLC10N Datal20] o |Decimal SINT il
4/[» | Monitor Tags /{ Edit Tags / | m v
Fig. 67: Automatically created Controller Tags of the CDS 3 Ethernet/IP Slave
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7.3.14  Commissioning TBEN-L..-PLC-... parallel as EtherNet/IP™ Scanner and Slave (Device)

If the device is used simultaneously as both a EtherNet/IP™ Scanner and a EtherNet/IP™ Slave

(Device), a second Ethernet interface must be added to the device. The assignment of the Eth-
ernet ports in CODESYS is as follows:

Ethernet interface in CODESYS
eth0
eth1

Function
Ethernet/IP™ Slave (Device)
EtherNet/IP™ Scanner

Adding and configuring the second Ethernet interface

Configuring the Ethernet/IP™ Scanner

v The Ethernet interface eth1 is configured as described under "Configuring the Ethernet in-
terfaces" [ 35].

v" The EtherNet/IP Scanner from 3S - Smart Software Solutions GmbH is used.

»  Add the EtherNet/IP™ Scanner to Ethernet using the Add Device function and configure
it.

® TBEN_L...-PLC.project - CODESYS

File Edit View Project Build Online Debug Tools Window Help
BEE & v o & BE X[ HA Y | | o8 o o || =
Devices - 0 X [ Ethernet x =
=gl TEEN L.-PLC hd

— General
=-£4 Device (TBEN-Lx-PLC-1x)

Interface: |ethl
=-gl] PLC Logic

Status
. N IP Add 192 . 168 . 83 . 43
=1} Application ress

m Library Manager
PLC_FRG (FRG
- (FRS) . Default Gateway 192 . 168 . 83 . 1
=2 Symbol Configuration Ethernet Device IEC Objects
= @ Task Configuration

--g& ENIPScannerIOTask

] EtherNet_IP_Scanner.IOCycle
=-g& ENIPScannerServiceTask

Ethernet Device I/O Mapping Subnet Mask 255 .255 . 255 . O

[] Adjust Operating System Settings
Information

@ EtherNet_IP_Scanner.ServiceCycle
--g& MainTask
] PLC_FRG
O LeDs (LEDS)
= [ Local_IO (Local 10)
H( DxF (DXP)
H(J] Diagnosen (Diagnostics)
H(J VAUX_Control (VAUX control)
H[J] Modulstatus (Module status)
‘2 como
a com1
& CANbus
[ Ethernet (Ethernet)
=-[{f Ethernet_1 (Ethernet)
m|EtherNet_]P_Scanner (Etherhet/TP Scanner)

<
<

%@ Devices |[[) POUS Messages - Total 0 error(s), 0 warning(s), 0 message(s) > 0 %

Last build: © 0 & 0  Precompile: " &

Project user: {nobody) %]

Fig. 68: Ethernet/IP™ Scanner at eth1

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



Configuring the EtherNet/IP™ Slave (Device)

» Configure EtherNet/IP™ Slave device at interface eth0 as described under "Commission-
ing TBEN-L...-PLC-... as Ethernet PROFINET Device" [ 58].

7.3.15  Commissioning TBEN-L..-PLC-... as CANopen Manager

Properties

Max. number of devices 127
Input data max. 8 kB
Output data max. 8 kB

Configuring the CANopen Manager

v The CANopen

Manager from 3S - Smart Software Solutions GmbH is used.

» Add the CANopen Manager to the CANbus using the Add Device function and configure
it.
® TBEN_L...-PLC.project* - CODESYS ] X
File Edit View Project Build Online Debug Tools Window Help
B E &S i) YR O | & | Of X 5 |HE|=
Devices > o x 7 cANopen_Manager x -
=gl TBEN L..-FLC =2
== ) General
=-E5 Device (TBEN-Lx-PLC-1x) General
*l PI._C rog'e CANopen 1/0 Mapping Mode ID: 127 o Check and Fix Configuration...
=L} Application

i) Library Manager
PLC_PRG (PRG)
"3 Symbol Configuration
=3 Task Configuration
- & MainTask
&1 PLC_PRG
() LeDs (LEDS)
=l Local_10 (Local 10)
H[] DXP (DXP)

Node ID: 127 =
M@ piagnosen (Diagnostics) Producer Time (ms): 200 =
Ml vAUX_Control (VAUX control)
H(Jl Modulstatus (Module status) Sync TIME
A como
a com1
=-'% CAMNbus
[ CANopen_Manager (CANopen_Manager)
< 3
3¢ Devices [ POUs < >
Messages - Total O error(s), 0 warning(s), 15 message(s) > o X
T

CAMopen IEC Objects

Autostart CANopenManager Polling of Optional Slaves

Status

Start Slaves NMT Error Behaviour: Restart Slave

Information [ NMT Start All (if possible)

Guarding

Enable Heartbeat Producing

Last build: € 0 ® 0 Precompile:

Project user: (nobody)

Fig. 69: Adding the CANopen Manager
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Configuring an external CANopen Device

» Add an external CANopen Device to the CANopen Manager using the Add Device func-

tion and configure it.

In this example the Turck BL67-CANopen gateway BL67-GW-CO is used as CANopen

device.

“® TBEN_L..-PLC.project” - CODESYS

File Edit View Project Build Online Debug Tools Window Help
BEEHS o fERX MGAGIA AT E BB , aR|(E=2==8 s |(=[V

[ canopen Manager [ BL67 GW CO x|

=-£3 Device (TBEN-Lx-PLC-1x)
WBU FLC Logic General
=3 Application 00s
.II Library Manager
-[2] PLC_PRG (PRG) SDOs
™8 symbol Configuration
=8 Task Configuration CAMopen IEC Objects
= g MainTask
"] PLC_PRG Status
~[0) LEDs (LEDS) I,
=@ Local_IO {Local 10}

VAUX_Control (VAUX control)
~H[ll Modulstatus (Module status)
-2 como
~'a comi
= CAMNbus

EI CANopen_Manager (CANopen_Managel

= (7] BL67_GW_CO (BL67-GW-CO)
Generic_BL67_2AT2A0 (Generic
“[ Generic_BL67_8XSG (Generic BL
W

< I >

General
Node ID:  |16] =

[ Enable Expert Settings

|| Enable Sync Producing

<

[ Autoconfig PDO Mapping

4 Guarding

|| Enable Nodeguarding

4 Emergency

[] Enable Emergency

COB-ID: $MNODEID+16#80

] Enable Heartbeat Produc
Producer Time (ms): @
 eties oo

4 TIME

|| Enable TIME Producing
COB-ID (Hex): 16% |10

|| Enable TIME Consuming

I» Checks at Startup

52 Devices | [} POUs < |

Last build: € 0 @ 0  Precompile: «*

Project user: ¢nobody) 0 "

Fig. 70: Configuring the CANopen Device
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7.3.16  Commissioning TBEN-L..-PLC-... as CANopen Device

Properties

max. number of I/O data max. 512 RxPDOs
max. 512 TxPDOs

Configuring the CANopen Device

v" The CANopen Device from 3S - Smart Software Solutions GmbH is used.

» Add the CANopen Device to the CANbus using the Add Device function.
» Configure the Node ID etc.

» Addinput and output areas for the Device via the Edit /0 Area function.

File Edit View Project Build Online Debug Tools Window Help

e d & o4 45 dh 05 O 8 | 95 X = || =
Devices >~ 0 X [{J cANopen_Device X
=il TBEN L...-FLC ~
- General
=-£% Device (TBEN-Lx-PLC-1x) General
=Bl PLC Logic Object Dictionary Node ID: 2 -
=} Application ) =
i) Library Manager PDOs Device Profile: |0 =
PLC_PRG (PRG)
= CAMNopen I/0 Mappin
3 Symbol Configuration 2 b Edit 1/0 Area... Edit SDO Parameter Area...
= [#8 Task Configuration I |
=% MainTask
& PLC_PRG L

I/O Overview
O LEDs (LEDS)
-@ Local 0 (Local 1) | | fan9e Name Count | Datatype | Index Force new PDO uwonsomon |

¥, ; "
Wi DXP (DXF) % Digital_Inputsl 1 USINT 16#3800

Ml Diagnosen (Diagng Add 1/O Range %
Ml vaUxX_Control (VA

H([ Modulstatus (Mody 1/0 Direction: (O "# Transmit @ *p Receive
3 como
Range Name: Digital_Outputs1
3 comi g | gr o
= ; . = - L
3 CAMNbus Object Index: | 16#3000 z Export EDS File...
| cAMNopen_Device (Q Count: 1 =
Datatype: USINT i
Force new PDO
&2 Devices | [} POUs 1 Add Area... L Cancel Os |
Messages - Total 0 error(s), 0 warn} - | Cancel Ir
SO U U — — Project user: (hobody)

Fig. 71: Configuring the CANopen Device
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Which data will be mapped into the configured input and output data, depends on assign-
ments in the PLC program or in the 1/0 mapping of the TBEN-L...-PLC-....

“® TBEN_L..-PLC project” - CODESYS

File Edit View Project Build

i) Library Manager
FLC_FRG (FRG)
"2 Symbol Configuration
Task Configuration
= g% MainTask
| & PLC_PRG
“+() LEDs (LEDs)
5[] Local_IO (Local 10)
“2H[] DxP (DXP)
“:H() Diagnosen (Diagnostics)

o

- H(] Modulstatus (Module status)
-3 ' como
-7 com1
=3 & cANbus

Device User: AnonymoLs

Online

D@ & oo b R2@X (@GRS N AR O

2H[] vAUX_Control (VAUX control)

-2 () cANopen_Device (CANapen Device)

“# Devices
Last build: @ 0 ®© 0

- O X
Debug Tools Window Help
» mR[[ETEe= R (o (M| Y
CANopen_Device x| 3 CAMbus | -
General Bus cycle options
aus cpde kU paren syl soung
Object Dictionary
PDOS Find Filter Show all ~ =k Add FB for
Variable Mappin Channel Address T Current Value
CANopen I/O Mapping PRIng vpe
# [ Rx ToRange 16#3000: ...
CaNopen TEC Objects = [ Tx IoRange 16#3800: ...
= "% Application.PLC_FR... B Digital_Inputs1_1 2082 USINT
Status e Bit0 %Gx2 e BOOL
Bit1 %OHZL BOOL
Information Bit2 %e22 BOOL
Bit3 %OH23 BOOL
\ Bit4 %g¥a4  BOOL
BitS HOHZS BOOL
Bit6 HOHZE BOOL
Bit7 %ox2 7 BOOL

[16#3800:16%1

< I

ecarpe: |

Program loaded

Prograrm unchanged

Project user: (nobody)

¢

Fig. 72: Data mapping: CANopen Device
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Export an EDS file for the CANopen Device

Use the Export EDS File function to create and export a device specific EDS file for the use in a

higher-level CANopen PLC.

“® TBEN_L...-PLC.project - CODESYS

FEile Edit Miew Project Build Online

= -£5 Device (TBEN-Lx-PLC-1x)
=B PLC Logic
= £ Application
i) Library Manager
FLC_PRG (PRG)
™% Symbol Configuration
= [ Task Configuration
=1 % MainTask
@) PLC_PRG
- LEDs (LEDS)
= Local_IO (Local I0)
W[ DXP(DXP)

- Diagnosen (Diagnostics)
~H [l VAUX_Control (VAUX control)
~H[{] Modulstatus (Module status)
3 como
3 com1
=-"8 CANbus
- [ cAMopen_Device (CANopen Device)

=5 TBEN L..-FIC !

Debug Tools Window Help
BEE & o R AGASEIN AN B T8 %S

» M ([ETz2 2 5 o (M w %

% CANbus CANopen_Device X |

General

PDOs
CANopen I/0 Mapping

CANopen IEC Objects

=@ Devices |[) POUs

General

. =]
Node 1D: 2

Edit I/O Area...

| | EdicsDO Parameter area... |

4 EDS-File

Vendor Name:

[35 - Smart Sofware Solutions GmbH

Vendor Number: 801 5

Product Name: ‘CANOpenDevice

Install to Device Repository |||

Last build: € 0 ® 0

Precompile: "

@

Project user: (nobady) 0 o

Fig. 73: Exporting the EDS file
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7.3.17  Commissioning TBEN-L..-PLC-... as SAE J1939 Manager

Properties

Max. number of devices 254

Input data max. 8 KB
Output data max. 8 KB

Configuring the SAE J1939 Manager

The J1939 Manager from 3S - Smart Software Solutions GmbH is used.
» Add the SAE J1939 Manager to the CANbus using the Add Device function and configure
it.

@ TBEN_L..-PLC.project” - CODESYS
praj

File Edit View Project Build Online Debug Tools Window Help
BEE S v R AGBEIN AN R(E T B BF » aX[(E=="28 |+ ||W|5[%"

% CANbus 11939 _| x| -
=5 TBEN L..-FLC

General
= £ Device (TBEN-Lx-PLC-1x) eners! Database
=B PLC Logic )
11939 1/ Mapping !
= ¢ Application Database: |11939Default > SAE 119
- Library Manager 1939 IEC Objects

2] PLC_PRG (PRG)

- ™3 Symbol Configuration Status
é- Task Configuration - B

= 5% MainTask

) PLC_FRG
O LEDs (LEDS) \

= Local_I0 (Local 10)
~H[l DXP (DXP)
-H[i) Diagnosen (Diagnostics)
~#[J) VAUX_Control (VAUX control)
H({ Modulstatus (Module status)
& CoMo
-3 Ccom1
=2 CANbus
- [ 11939_Manager (11939_Manager)

52 Devices | ) POUS < I >

Last build: € 0 ® 0 Precompile: + Project user: (nobady) %] R

Fig. 74: Adding the SAE J1939 Manager
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Configuring an external SAE J1939-Device (ECU)

» AddJ1939_ECU from 3S - Smart Software Solutions GmbH to the J1939-Manager via the
Add Device function and configure it according to the manufacturer's specifications of
the connected J1939 device.

@ TBEN_L..-PLC.project* - CODESYS

Eile Edit View Project Build Online Debug Tools Window Help
BEEH& o R AGASEIN N0 %S , a5+ |5V

% CANbus J11939_Manager 11939_ECU x| -
=5 TBEN_L..-FLC

General
= -E5 Device (TBEN-Lx-PLC-1x) ener General
i=-£] PLC Logic N
pica ™ b B
=) o Ap, tion Signals Preferred Address: ” AS‘AE J1939
i) Library Manager 11939 IEC Objects [ Local Device
-[F] PLC_PRG (PRG)
™8 Symbol Configuration Status 4 ECU NAME
=[5 i
It ormaton nve@er o
= ¥ MainTask

"8 PLC_PRG \ Arbitrary Address Capable [
() LEDs (LEDS) Industry Group

‘0: Global, applies to all industries ~
=] Local_I0 (Local 10)
- Vehicle System Instance o
~H[] DXP(DXF) v
H({ Diagnosen (Diagnostics) Vehicle System E
~H[] vAUX_Control (VAUX control) Reserved O
~Hfi Modulstatus (Module status)
Function o
2 come '
-3 CoM1 Function Instance
=% CANbus ECU Instance
E-- J1939_Manager (11939_Manager) Manufacturer Cod
[ 11939_ECU (11939_ECU)

4 Communication Watchdog

[ Enable Communication Watchdog

Watchdog Time (in ms): 1500 =

Last build: € 0 @ 0 Precompile: +* Project user: (nobody)

Fig. 75: Configuring the J1939_ ECU
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7.3.18 Displaying task and processor information

Displaying the average cycle time

The average cycle time for the task with the highest priority should not be higher than 80 % of
the cycle time set for this task.

In the following example the Profinet_IOTask has the highest priority, the cycle time is set to 1

ms:
® TBEN_L...-PLC.project* - CODESYS — O X
File Edit View Project Build Online Debug Tools Window Help
E=HE 2 R B e 5 # o ) m X o || =
Devices > L X % CAMbus & Profinet_IOTask x -
=5 TEEN_L..-FLC = ||: Configuration
- 3£ Device [connected] (TBEN-Lx-PLC-1x)
=0 PLC Logic Priority { 0..31 ): |1
- {; Application [stop]
i Library Manager Type
PFLC_PRG (PRG) Interval (e.g. E#200ms): |1 =) <2
™3 Symbol Configuration
= (&4 Task Configuration Watchdog
= ¢ MainTask [JEnable
B PLC_PRG
.g. t# : ms
=-g& Profinet_CommunicationTask R Eoktine)
& PN_Controller.CommCycle Sensitivity:
s Profinet_IOTask
() LEDs (LEDS)
=-#3(f] Local_IO (Local 10)
“3H[i] DXP (DXF) 4k Add Call Remove Call [#] Change Call Move Up Mowe Down Open POU
<M (]] Diagnosen (Diagnostics) POU Comment
i vAUX_Control (VAUX control)
H[] Modulstatus (Module status)
'8 como ‘
Messages - Total 0 error(s), 0 warning(s), 16 message(s - *
% COML 9 (s). 9(s), ge(s) 2
3% CANbus Download ~ ||© 0 error(s) | O warning(s) | 2 message[5)| O
= 7% [f] Ethernet (Ethernet) Description Project Object Paosition
& (7 Pu_controller (PN-Controller) & A Core Dump created on the 07.10.2019 10:32:55 for the application "Appli...
@ A Core Dump created on the 07.10.2019 10:32:55 for the application "Appli...
< >
=% Devices D POUs
Device user: &nanyrmous Last build: @ 0 & 0 Precompile: " i - Prograrn loaded Prograrm unchanged Project user: {nobody) q

Fig. 76: Profinet_IOTask, priority1, cycle time 1 ms

The maximum average cycle time recommended for the example is calculated as follows:
1 ms x 80 % =800 ps.

An average cycle time of 800 ps should not be exceeded for this example.
The Average Cycle Time is shown in the register tab Monitor of the Task Configuration.
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® TBEN_L...-PLC.project* - CODESYS

Profinet_I0Task

m Library Manager
PLC_PRG (FRG)
"8 Symbal Configuration
= @ Task Configuration
=g MainTask
&) PLC_PRG
=g Profinet_CommunicationTask
) PM_Controller.CommCycle
% Profinet_IOTask
(O LEDs (LEDS)
=3[ Local_IO (Local I0)
Hiil] DXP (DxF)
Ml Diagnosen (Diagnostics)
Ml VAUX_Control (VAUX control)
M) Modulstatus (Module status)
2 como
2 comi
2 CANbus
=% [ Ethernet (Ethernet)
=3[ PN_Controller (PN-Controller)

‘l@ CDS3_PN_Device (CDS3 PN Devi
< >
# Devices | [ POUs <

- O *
File Edit Mew Project Build Online Debug JTools Window Help
el S #4005 44 05 =R o =B R » M|
Devices -~ o X "2 CANbus 2  Profinet_I0Task @ Task Configuration x -
=5 TBEN L..-PLC ~ || Monitor variable Usage System Events Properties
= Device [connected] (TBEM-Lx-PLC-1x) Task Status IEC-Cycle Co... Cycle Co... Last Cycle Tim... Average Cycle Ti... Max. Cycle Tim... Min.
=-El PLC Logic B3 MainTask Valid 564 621 22 22 94
=} Application [run] (£ Profinet_Communi... Valid 5637 6211 169 74 1073

se372| 62114

Last build: € 0 & 0

Device user: Anonyrmous Precompile: «" ] RUN Program loaded

Program unchanged

Project user: (hobody) q

Fig. 77: Monitoring the task configuration

In the example, the average cycle time is 47 ps.
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Displaying processor information

Information about the processor load can be displayed in the PLC Shell of the TBEN-L...-PLC-...
using the function plcload.

» Call the function plcload in the device's PLC Shell.

“® TBEN_L..-PLC.praject” - CODESYS

File Edit View Project Build Online
BEFEH& > 2BX AGAS AN B0 EE » aX (27227 | |||+ |0

Debug Jools Window Help

< I

5 Devices |[[) POUs

Device user: Anonymous

/E Device X
Communication Settings
—
Library Manager Backup and Restore
8] PLC_PRG (PRG)
"2 Symbol Configuration Files
: 4 Task Configuration
MainTask Log
“iF PLC_FRG MESTTS
=% Profinet_C ionTask
&) PN_Controller.CommCycle PLC Shell
- Profinet_IOTask
~#3() LEDs (LEDS) Users and Groups
=23 ({] Local_IO (Local 10) Access Rights
“>H[l] DXP (DXP)
M (]l Diagnosen (Diagnostics) Symbol Rights
~2H([l] VAUX_Contral (VAUX control)
() Modulstatus (Module status) Parameters
s como
738 com1 Task Deployment
-3 "% CANbus st
5 [ Ethernet (Ethernet)
Information

\

plcload

PLC load average: 4%
CoreID: o
PLC Core load: 4%

-] 5]

Last build: € 0 @ 0

Precompile:

] _ Program |naded

Fig. 78: Call the function plcload.

Project user: {nobody)

e =

=  The PLC load for the TBEN-L...-PLC-... is displayed in %.
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® TBEN_L...-PLC.project* - CODESYS

— O X
File Edit View Project Build Online Debug TJools Window Help
Qe H & iz #h 05 44 A & |- O = m " o M|
Devices ~ 1 x £% Device X -
=) TBEN L..-PLC v
— . Communication Settings p1cioad
= £ Device [connected] (TBEN-Lx-PLC-1x)
= PLC load average: 4%
Bl PLE Logic Applications
=} Application [run] CoreID: 0
ffif Library Manager Backup and Restore
PLC Core load: 4%
FLC_PRG (PRG)
"2 Symbol Configuration Files
=-{&4 Task Configuration
Log
=-g& MainTask
&) PLC_FRG PLC Settings
= @ Profinet_CommunicationTask
@ PN_Controller.CommCycle PLC Shell
£ Profinet_IOTask
) LEDs (LEDS) Users and Groups
= Local_IO (Local 10
@ -0 ) Access Rights
H[l DXP (DxP)
H[ll Diagnosen (Diagnostics) Symbol Rights
H[l] VAUX_Control (VAUX control)
B[] Modulstatus (Medule status) Parameters
3 como
2 comi Task Deployment
CANbus
3 Status
[f) Ethernet (Ethernet)
Information
< >
5 Devices |[[) POUs v|
Device user: Anomymous Last build: © 0 @ 0  Precompile: ] RUM Program |naded Project user: {nobody) Q

Fig. 79: Processor load in %

CODESYS-exception "Processorl.oadWatchdog"

V02.00 | 2019/11

In case of a PLC load of approximately 80 %, CODESYS generates the exception ProcessorLoad-

Watchdog. The TBEN-L...-PLC-... remains in Stop.

Reasons for the processor overload of the TBEN-L...-PLC-... may be:

Max. number of Devices/Slaves exceeded
Max. number of process data exceeded
Too low cycle times set for the number of connected devices .
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#3() LEDs (LEDs)

¥4 [1] Local_IO (Local 10)
M) DXP (DXP)
“2H () Diagnosen (Diagnostics)
<M i) VAUX_Control (VAUX control)
“3H[J) Modulstatus (Module status)

% ] Ethernet (Ethernet)

PO QOSO0O0O0COROSTOCSOCOROD

< >

07.10.2019 13:55:04
07.10.2019 13:55:04
07.10.2019 13:55:04
07.10.2019 13:55:04
07.10.2019 13:55:04
07.10.2019 13:55:03
07.10.2019 13:40:37

s como
% comi 07.10.2019 13:40:37
% CANbus 07.10.2019 13:40:37

07.10.2019 13:40:37
07.10.2019 13:40:37
07.10.2019 13:40:36
07.10.2019 13:25:31
07.10.2019 13:25:31
07.10.2019 13:25:31
07.10.2019 13:25:31
07.10.2019 13:25:31
07.10.2019 13:25:31
07.10.2019 13:25:31
07.10.2019 13:25:31

N7 107010 127531

No valid license found for OPC UA lecVarAccess provider. Running in d...

Application [Application] loaded via [Download]

1P settings of Ethernet node aren?t as configured. Different subnet!
Symbolconfiguration changed

Symbolconfiguration changed
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=) Application [stop]
il Library Manager Severity  Time Stamp Description Component
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5

Fig. 80: Exception in CODESYS in case of processor overload
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74 Commissioning TBEN-L...PLC-... as Cloud gateway

To transmit data to the Turck Cloud, the TBEN-L...PLC-... must be integrated into an Ethernet
network with Internet access. Access can be via any Internet router. Port 443 (SSL) must be en-
abled in the Internet router for the connection with the Turck Cloud.

Application example

NOTE

ﬂ In Dual MAC mode, the connected networks are separated from each other by sep-
arating the Ethernet ports. For security reasons, Turck therefore recommends oper-
ating the TBEN-L...PLC-... in Dual MAC mode in cloud applications in order to separ-
ate the automation network from the Internet.

TBEN-L...PLC-... (firmware version = 1.4.6.0):
DUAL MAC mode activated [ 26], the TBEN-L PLC is a member of 2 separate Ethernet net-
works

IP addresses:
- Ethernet port P1 (locale network):

192.168.1.100, assigned via Turck Service Tool [ 28]
— IP address for Ethernet port P2 (internet):
192.168.83.43, assigned via DHCP server in the network

DOCUMENTATION CLOUD LOGIN | | @
TBEN-L5-PLC-10 TEEN-L5-PLC-10 - Gateway - Parameter
(i) Info @
Farameter Write  Channel view
Diagnosis name
9 Fthernet port 1 ~
Status Addressing \PGM—DHCP | 7
mode
EEler MAC 00:07:46:1d:.71:20 |
Ex-/ Import address
Connection }Autonegoliation | i
maode
ETErE IP address ~ 192.168.1.100 |
Netmask 255.255.255.0 |
LOCAL /O
% paramet Default 192.168.1.1 |
207 rameter gateway
Diagnosis Setnetwork g1 NETWORK CONFIGURATION (2
configuration
¥+ Input
= Ethernet port 2
&'p, Output MAG 00:07:46:1d:71:21 |
address
Connecfion ~ Autonegotiation | @
mode
IP address  192.168.83.43 |
Netmask 255255255 0 |
Default 192.168.83.1 |
gateway
Setnetwork gy NETWORK CONFIGURATION (20w
configuration

For comments or questions please find your local contact on www_turck.com

Fig. 81: Webserver — Ethernet port settings
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DNS server

A DNS server must be available for Internet access. The DNS server can be configured automat-
ically via DHCP or manually.

Example DNS server: 8.8.8.8 (Google)

DOCUMENTATION

TBEN-L5-PLC-10

@ Info

{é}\ Parameter
Diagnosis
<Y Status

—_—

5; Event log
&] Ex- / Import

% Change Password

) Firmware

LOCAL I/0
{é} EIENS

Diagnosis

3¢ Input

—_—

i,»' Output

LOGOUT
TBEN-L5-PLC-10 - Gateway - Parameter
4
Write  Channel view
. Global
Device SNMP public | ~
Public
Community
uss SNMP private |
Private
Community
Date and time DUAL-MAC  [Dual MAC mode | -]
status
LLDP status [Init |
Network
DNS-Mode  |Manual s @
DNS [Google | 7
Firewall Domain
DNS Neme  [8.8.8.8 4 o
Server 1

For comments or questions please find your local contact on www turck com

Fig. 82: Web server — Set up DNS server

74.1  Register or login user and project in the cloud
In order to use the TBEN-L...PLC-... as a cloud gateway in the Turck Cloud, a cloud user account
with a cloud project must exist. In the customer project, the TBEN-L...PLC-... can then be activ-
ated as a cloud gateway.

>

>

No user account available:
Create a new user account in the Turck Cloud www.turck.cloud by clicking Register.

User account available: Request user data from the cloud administrator. Newly created

78

users will receive a confirmation e-mail.

» Follow the link to the new user account in the e-mail and assign your own user password.
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742  Creating a Cloud project

» Create a project via MANAGE = PROJECTS —> Create a project.
»  Assign a project name under Project and select a Service user.
»  Confirm the entries via Check input.

TUNRCK

4 0 T 2
4 HIDESIDEEAR Create a project

Q Create a project

input data
Project
Name* Project?
Description
Service user® Author (Documentation ¥

CHECK INPUT

* Black input fields are mandatory fields, grey input fields
can be filled optionally.

© 2019 | Hans Turck GmbH & Co. KG Legal notice | Terms of Use | Privacy statement

Fig. 83: Creating a Cloud project

In the 2nd step of the process, the costs resulting from creating a new project are displayed.
»  Click the button Order and activate with costs to create a project.
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— ) —
= MANAGE: PROJECTS 4 O @™ 2
4 HbEsiDEaAR Create a project
Q, Create a project
1
input data order overview
Project cost overview

Description Creation of a new project

EDIT INPUT ; .
information

| ORDER AND ACTIVATE WITH COSTS |

© 2019 | Hans Turck GmbH & Co. KG Legal notice | Terms of Use | Privacy statement

Fig. 84: Turck Cloud - order and activate project with costs

TUUNRCK

= MANAGE: PROJECTS 4 0 @3 2
] HIDE SIDEBAR Project1
Q Projecti
Name Project
Project1 > :L‘éjfe?s I !

Service user Auther (Documentation, Author

Maximum 365 Days
limit for
history
storage

® 2019 | Hans Turck GmbH & Co. KG Legal notice | Terms of Use | Privacy statement

Fig. 85: Turck Cloud - project created, link to project URL
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=  After the project has been created, the specified service user receives an e-mail as order
and order confirmation. The e-mail also contains a link to the project URL.
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743  Activate a device as Cloud gateway in Turck Cloud Portal

v’ Gateways can only be added to projects for which the user has appropriate rights. The
Turck Cloud manual contains further information on user rights.

»  Open the project URL and log in to the project.
» Add the gateway to the project via MANAGE = GATEWAYS —> Activate gateway.

"TUUNRCK

== GATEWAYS ﬁ @ |@| &

1 HIDE SIDEBAR Gateways

Q, no gateway available

® 2019 | Hans Turck GmbH & Co. KG Legal notice | Terms of Use | Privacy statement

Fig. 86: Turck Cloud - activate gateway
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» Inthe 1st step of Activate gateway select the TBEN-L...-PLC-... as gateway and enter the
MAC address of the device.

»  Assign a Scope (gateway name in cloud interface), a gateway user name under User and
a password under Password.

»  Confirm the entries via Check input.

NOTE
The gateway user name should be unique in the project. It is not associated with the
user’s user name.

== MANAGE:  GATEWAYS 4 O = 2
¢ HIDESIDEBAR Activate gateway
Q, Activate gateway
input data
Template data structure Portal
Gateway* Host

9‘& TBEN-LXPLGTX |

MAC address* | DD0746280081

Scope* TBEN_PLC_TURCK
Description
User* PLC-1

Password*

Repeal | e |
password*
CHECK INPUT
* Black input fields are mandatory fields, grey input fields can be filled optionally.

© 2019 | Hans Turck GmbH & Co. KG Legal notice | Terms of Use | Privacy statement

Fig. 87: Turck Cloud Portal — activate TBEN-L...-PLC-... as Cloud gateway (step 1)

In the 2nd step of the process Activate gateway, the costs resulting activate a new Gateways
are displayed.

»  Click the button Order and activate with costs to create a gateway.
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TURCK
== MANAGE:  GATEWAYS 4 Q @ 2
¢ HIDESIDEEAR Activate gateway
Q, Activate gateway
1
input data order overview
Template data structure cost overview

Registering a new device

-Portal-De

Monthly data flat rate - 300£

EDIT INPUT

ORDER AND ACTIVATE WITH COSTS

© 2019 | Hans Turck GmbH & Co. KG Legal notice | Terms of Use | Privacy statement

Fig. 88: Turck Cloud Portal — order and activate Gateway with costs

=  After the project has been created, the specified project responsible receives an e-mail as
order and order confirmation. The e-mail also contains a link to the project URL.
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744  Configuring the Cloud access in the web server

Enter Cloud access data (credentials)

In the web server, the access data for the Turck Cloud are entered under CLOUD = Creden-

tials.
»  Activate the portal access via Turck Cloud Portal = Enable
»  Enter the Turck Cloud access data. The access data are displayed in the cloud under Man-
age —> Gateways at the TBEN-L...-PLC-... entry.
» If necessary, configure a proxy server.
»  Write the access data to the TBEN-L...-PLC-... via the Write button.
TWUIRCEK
= GATEWAYS 4 Q @ 2

Rl

HIDE SIDEBAR

Activate gateway

TBEN_PLC_TURCK

TBEN_PLC_TURCK

£ TBEN_PLC_TURCK

Please enter the access data o

§ — MAIN DOCUMENTATION CcLOUD LoGoUT
gateway website under *Settings

Gateway PORTAL

MAC address  00:07:46FFA2:8C
Status

Turck Cloud Portal
Enable

Activated

01.08.2019 140929

Portal

Node Options Host rck_cloud

turck cloud
B Nodes Project

project]

TBEN_PLC_TURCK Scope BEN_PLC_TURCK

Device user LC1

PLCA

User

Password 4330Cloud Password

Timeout
Keep-alive interval
Keep-alive timeout

AR
L X X B X X X X ]

Proxy Server
Enable

Servername

Port

With authentication
Usemame

Password

JU

For comments or questions please find your local contact on www turck com

Fig. 89: Webserver - Transfer access data from the Turck Cloud
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»  Restart the device.

=  The cloud connection status (Status) shows that the TBEN-L...-PLC-... is connected to the
cloud.

MAIN DOCUMENTATION CLOUD LOGIN | | @

PORTAL

General

CrEEmiE Connection Status. ready

Node Options Latest error message

For comments or questions please find your local contact on www turck.com

Fig. 90: Webserver - TBEN-L...-PLC-... - Cloud connection established (Status)

745  Transfer process data from CODESYS to the cloud

The transfer of the process data of the TBEN-L...-PLC-... from a CODESYS project into the Turck
Cloud takes place via a symbol configuration in the CODESYS project.

» Add asymbol configuration to the project CODESYS project via Application = Add Ob-
ject = Symbol Configuration. The symbol configuration contains all variables used in
the project.

»  Mark variables to be displayed in the web server and in the cloud and in the Access
Rights column define whether the variables should only be read, written or read and writ-

ten in the cloud. The web server only allows read access under CLOUD =  Portal >
Nodes see "Clean Data Nodes (Nodes)” [ 114].
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® TBEN_L...-PLC.project - CODESYS - ] s
File Edit View Project Build Online Debug Tools Window Help
S~ 84 %5 4 05 ) & © ||| =
Devices ~ B X | CANbus B2 Symbol Configuration X PLC_PRG aid Diagnosen R Modulstatus Device -
=4 TBEN L..-PLC - ||° M View ~ Build || E Settings ~ Toals - J
=25 Device (TBEN-Lx-PLC-1x) 1 There are 2 configured variables which are not referenced by the IEC code. Reading and writing to them may not have the desi
= B0 PLC Logic Changed symbol configuration will be transferred with the next download or online change
=-} Application
_ Symbols Access Rights Maximal  Attribute  Type =
i) Library Manager | .
C ilerVersi VERSION
PLC_FRG (FRG) | # CompilerVersion ?
e ) | # RuntimeVversion " " VERSION
3 Symbaol Configuration
= IoConfig_Globals
= [ Task Configuration L} 9-
& ] # CANbus » CANbusDevice.CANbus
=g MainTask
] # como " TurckSerial_Internal_TBEN.FBSerial
#] PLC_PRG
O LDs (LEDs) | # coMm1 : TurckSerial_Internal_TBEN.FBSerial
# DXP IoDrvTBEN.Modul
=-[fl Local_10 (Local 10) O " oo oauie
# Diagnosen IoDrVTBEN.Module
Hill DxP (DXF) O 9
| # Ethernet » ToDrvEthernet.ToDrvEthernet
Ml Diagnosen (Diagnostics)
] # Local_IO " IoDrTBEN.IoDrVTBEN
H[l] VAUX_Control (VAUX control) odul . % il
M tatu. IoDrVTBEN.M
H(il Modulstatus (Module status) O uistatus “ oo paule
% como [] # VAUX_Control "# K IoDNTBEN.Module
% comt || # nIoConfigTaskMapCount " DINT
Y canbus | # pIoConfigTaskMap i POINTER TO IoConfigTaskMap
=¥ PLC_PRG
[ Ethernet (Ethernet) wE P
V| # counter "# » INT
v
< >
Messages - Total 0 error(s), 0 warning(s), 0 message(s) - 3 X
Build + |9 0 error(s) |® 0 warning(s) |0 0 message(s) | w ¥
22 Devices [ POUs —— — — p— -
Last build: € 0 £ 0  Precompile: +* - Project user: {hobody) %]

Fig. 91: Symbol configuration

NOTE

If access rights have been defined in CODESYS, then the respective access data have

to be entered in the web server [ 114].
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746  Setup firewall for Ethernet port P2
A firewall can be set up for the Ethernet port P2 in the area Parameter = Firewall .

>

>
>
>

Activate the firewall for P2 via Activate Firewall for Port 2.

Define Fix Firewall rules or define own firewall rules under User firewall rules x.
Write the changes into the device via the Write.

Apply firewall rules via the Apply button.

MAIN DOCUMENTATION

TBEN-L5-PLC-10

Diagnosis
Status
Event log

Ex- / Import

, Change Password

] Firmware
LOCAL IO
Parameter
Diagnosis
Input

Dutput

CLOUD LOGOUT
8 N
Write  Channel view
Global
Device Activate firewall for port 2 yes ~
usB
Fix Firewall rules
Turck discovery (Port 58553) enable [v]
Date and time . disable .
Turck service (Port 58554) P4
Turck Cloud (Port 443) |enable
Network CODESYS-Gateway (Port 1217) [disable
CODESYS-PLC-Handler | (Port 1740)  [disable [v]
- CODESYS-PLC-Handler Il (Port 11740) [disable
CODESYS WebVisu (Port 5080) |disable
OPCUA-Server (Port 4840) |enable
HTTP (Port 80) |disable
HTTPS (Port 443) |disable
SFTP (Port 22) |disable
SNMP (Port 161) |disable
SNTP (Port 123) |enable
DHCP (Port 67) |enable
DNS UDP (Port 53) |enable
JEUPRI o —
Network

Feedback via E-Mail  Reading

Fig. 92: Web server - setting up the firewall

Version v0.1.6-45-g7f2b51¢ / 1.00.2702.7282 / 1.00.2702.7283

NOTE

If the firewall on port 2 is activated and the TBEN-L...-PLC-... is to be connected to the
Turck Cloud via port 2, the firewall rule Turck Cloud (port 443) must be deactivated.
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8  Parameterizing and Configuring

8.1 Parameters

The general PLC parameters as well as the parameters of the local I/Os can be set via the
device's web server. In addition, CODESYS and the DTM also offer the setting of many paramet-
ers Parameters like the IP address of the device (in Dual MAC mode only for port P1) as well as
functions like restart, network reset etc. can also be executed via the Turck Service Tool.

The Deactivate Voltage Diagnostics parameter is a special CODESYS parameter and can only
be set there. In addition, the parameters of the serial interfaces COM0 and COM1 and the para-
meters of the CAN interface can only be set via CODESYS.

NOTICE
Parameter settings in CODESYS overwrite parameter settings of other programs
Unwanted parameter settings
» Parameter settings that can also be made in CODESYS can only be made in other
programs for test purposes.

The following table contains an overview of the parameters and the setting options.

Parameter name Settable via

Web server Turck Service CODESYS DTM
Tool

General PLC parameter

Deactivate WEB server X - X X

Reboot X X - -

Legacy reset and reboot X - - -

Network reset and reboot X X - -

Factory reset and reboot X X - -

1
1
x
1

Deactivate voltage diagnostics

Activate USB Host support

Activate permanent mount support
Actual time (UTC)
Set time from host

Time zone

Time server — activate SNTP

Time server — NTP server address
SNMP Public Community

SNMP Private Community

DNS mode

IP Forwarding

Device name

Ethernet port 1/2 - connection mode

Ethernet port 1 - IP address

X [ X | X [ X | X | X | X | X |X | X | X |X|X|X|X
1
1

1
1
X | X | X [ X | X | X | X | X |X |X|X

Ethernet port 1 - net mask
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Parameter name Settable via
Web server Turck Service CODESYS DTM
Tool

Ethernet port 1 - default gateway X -

Activate firewall for port2

Fix firewall rules

X | X | X | X
X | X | X | X

User firewall rules 1...16

Parameters of the local I1/0s

Activate output

x
1
x
x

Manual output reset after overcur-  x - X X
rent

VAUX Control

VAUX2 pin 1 Cx (chy - 2) X - X X

Interface parameters COM0/COM1

Data rate - -

Data bits - -

Stopp bits - -

Termination active - -

Biasing active - -

Voltage supply VAUX1 - -

Swap A/B line - -

Operation mode - -

X | X | X [ X | X | X | X | X |X
1

Parity - -

Interface parameters CAN

Baud rate - - X -

8.1.1  General PLC parameters

NOTE

Parameter changes become only valid after a device restart.

The TBEN-L...-PLC-... provides the following device parameters: Default parameters are dis-

played in bold.

Parameter name Value Description

Device

Deactivate WEB No Activates the web server in the device.

server yes Deactivated the web server in the device.
Reboot The device is rebooted.

Legacy reset and re- The legacy reset resets the network and para-
boot meter settings of the device to factory defaults

and restarts the device. A CODESYS program
on the device is not affected by the legacy re-
set.
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Parameter name Value

Network reset and
reboot

Description

The network reset resets the network settings
of the device to factory defaults and restarts
the device. Parameter settings and a CODESYS
program on the device are not affected by the
network reset.

Factory reset and
reboot

The factory reset resets all settings of the
device to factory defaults and restarts the
device. A CODESYS program existing on the
device is deleted.

Deactivate voltage
diagnostics

CODESYS parameters:

The load voltage diagnostics can be deactiv-
ated in CODESYS if the device is operated op-
erated outside the specification. This is the
case, for example, with 12 V DC applications in
mobile work machines.

No

Activates the voltage diagnostics for V1 and V2

yes

Deactivates the voltage diagnostics for V1 and
V2

USB

Activate USB Host  yes
support

Activates the USB Host port support for the
device. The USB Host port functions can be ex-
ecuted.

No

Deactivates the USB Host port support for the
device. The USB Host port functions can not be
executed.

Activate permanent No
mount support

Write and read access to the USB storage
device is disabled.

yes Enables direct write and read access to the in-
serted USB storage device.
Date and time
Actual time (UTC)
Set time from host Date and time are taken from the PC.
Time zone Sets the time zone in which the unit is used.
Time server - No Time synchronization via an NTP time server is
activate SNTP deactivated.
yes Time synchronization via an NTP time server is
activated.
Time server - NTP Address of the NTP time server.
server address
Network
SNMP Public
Community
SNMP Private
Community
DNS mode Automatic The DNS domain and IP addresses of the DNS
name servers are determined automatically.
manual The DNS domain and IP addresses of the DNS

name servers have to be entered manually.
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Parameter name Value Description
IP Forwarding deactivate The forwarding of IP packets between the two
Ethernet networks (on port 1 and port 2) is not
possible.
activate The forwarding of IP packets between the two

Ethernet networks (on port 1 and port 2) is ac-
tivated.

Device name

Device name to be assigned to the PROFINET
device.

Ethernet port 1/2

Connection mode

Auto negotiation

10 Mbps, half duplex

10 Mbps, full duplex

100 Mbps, half duplex

100 Mbps, full duplex

Sets the Ethernet port to Auto-negotiation or
to a fixed value for transmission rate and trans-
mission mode.

IP address

Default setting:

Port1:
192.168.1.254
Port 2:
192.168.2.254

Net mask

Default setting:

255.255.255.0

Default gateway

Default setting:

Network settings for the relevant Ethernet port
on the device.

If the device is operated in switch mode, only
the setting for port 1 can be made here. In
Dual MAC mode, the Ethernet ports are set in-
dependently of each other.

Port1:
192.168.1.1
Port 2:
192.168.2.1
Firewall (can only be
set via web server)
Activate firewall for No No firewall activated for port 2
port2 yes Activates the firewall for Ethernet port P2 in

the Dual MAC mode.

Fix firewall rules

User firewall rules
1...16

The firewall rules for port 2 can be customized
to meet application requirements.

To apply the firewall rules, you must first activ-
ate the firewall itself using the Firewall for
Port 2 parameter.

If the firewall is activated, proceed as follows:

» Define fixed or user firewall rules.

»  Write firewall rules to the device using
the Write button.

> Apply firewall rules via the Apply but-
ton.

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



8.1.2  Parameters of the local DXP channels (Local 1/0)
Default values are shown in bold.

Parameter name Value Description
Activate output No The output is deactivated.
yes The output is activated.
Manual output reset after No The output switches on automatically after an
overcurrent overload.
yes The output is manually switched-off and on
again.

813 Parameter VAUX Control

Parameter VAUX Control (for sensor/actuator supply)
Default values are shown in bold.

Parameter name Value Description

VAUX2 Pin 1 Cx (Chy - 2) 24VDC The 24 VDC sensor/actuator supply at Pin1 of
the connector is switched on.

switchable The 24 VDC sensor/actuator supply at pin1 of
the respective connector is switchable via the
process data.

off The 24 VDC sensor/actuator supply at Pin1 of
the connector is switched off.

8.14  Interface parameters — COM0/COM1

The parameters can only be set in CODESYS.
Default values are shown in bold.

Parameter name Value Description
Data rate 9600 bps Data rate of the serial interface
19.2 kbps
38.4 kbps
57.6 kbps
115.2 kbps
230.4 kbps
Data bits 7 bit Defines the number of data bits per telegram
8 bit
Stopp bits 1 bit Defines the number of stop bits
2 bit
Termination active No No line termination active
yes Line termination activated (only valid for oper-
ation mode RS485)
Biasing active No Deactivates the biasing resistor
yes Activates the biasing resistor
Voltage supply VAUX1 off VAUXT1 is switched off
V1 (24 VDCQ) VAUX1 from V1 (24 VDQ) is switched on
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Parameters
Parameter name Value Description
Swap A/B line No
yes The polarity of the A and B lines of the serial in-
terface is reversed (only applies to the RS485
operating mode).
Operation mode RS232 The interface is operated as RS232 interface.
RS485 The interface is operated as RS485 interface.
Parity none No parity
odd Odd parity (1 bit error detection)
even Even (1 bit error detection)
8.1.5  Interface parameters — CAN

94

The parameter can only be set in CODESYS.

Parameter name Value

Baudrate (kBit/s) 10
20
50
100
125
500
800
1000

Description

Defines the baudrate for the connected CAN
network.
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8.1.6  Parameterizing and configuring the device via the web server

NOTE
The web server always displays all setting options. All values are displayed as
decimal numbers.

The devices can be set and commands can be sent to the devices via the integrated web server.
To be able to open the web server with a PC, the device and the PC must be in the same IP net-
work.

Opening the web server

The web server can be opened via a web browser or via the Turck Service Tool. The procedure
for accessing the web server via the Turck Service Tool is described in the section "Setting the IP
address".

The Home screen displays status information and network settings.

Edit settings on the web server

A login is required to edit settings via the web server. The default password is "password".

NOTE
ﬂ For security reasons, Turck recommends changing the password after the first login.

»  Enter the password in the login field on the start page of the web server.

» Click Login.
I/O-ASSISTANT WEB '“ne“

T
DOCUMENTATION CLOUD LOGIN |[eeseseed] - ]|
L

TBEN-L5-PLC-10 Internal /0
@ Info
TBEN-L5-PLC-10 A
{ﬁ} Parameter
+
R Status
Diagnosis
&] Ex- / Import
Change Password
() Firmware
INTERNAL 1/O
'{5\;:}}’ Parameter Multiprotocol, PLC Codesys V3 and 8 digital in-output
Input
Output Device
Special device properties
Diagnosis 1&M stream 013d00400000594d56474659000 B v
Feedback via E-Mail Version v0.1.0/1.00.2701.7206 / 1.00.2701.7201

Fig. 93: Web server - Login
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After login, write access to input and output data, network status, diagnostics, parameter data,
etc. is possible.

Example: Deactivate output

In the following example, the DO8 output on connector C4 is deactivated via the Activate out-
put parameter.

»  Click on Internal I/0 in the navigation bar on the left side of the screen.
» Select Parameters

MAIN DOCUMENTATION

TBEN-L5-PLC-10
(i) Info
5 Parameter
¢ Status
Diagnosis
Ex- / Import
4, Change Password

Firmware

INTERNAL /O

¢ Input

™5 Output

Diagnosis

Feedback via E-Mail

Fig. 94: Web server — Parameters

LOGOUT
B .5 W
Read Write Channel view
Activate output ves v
- Manual output reset after .
overcurrent

Digital In/Out
9

Digital In/Out
10

Digital In/Out
11

Digital In/Out
12

Digital In/Out
13

Digital In/Out
14

Digital In/Out
15

VAUX control

Version v0.1.0 / 1.00.2701.7206 / 1.00.2701.7201
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»  Set parameter Activate output to No.
»  Write the settings to the device: Click Write.

I/O-ASSISTANT WEB '“ne“

DOCUMENTATION CLOUD LOGOUT

TBEN-L5-PLC-10 Internal 1/0

@ Info E_' ._a

{§} Parameter Read | Write | Channel view

Status Digital In/Qut Activate output
==

8 Manual output reset after

EE
o

Diagnosis

overcurrent
Ex- / Import Digital In/Out

9
Change Password

Firmware Digital In/Out
10
INTERNAL I/0
{§} Parameter Digital In/Out
11
+
e Input B
ﬁ‘rﬁ Output Digital In/Out
— 12
Diagnosis
Digital In/Out
13
Digital In/Out
14
Digital In/Out
15
VAUX control
Feedback via E-Mail Version v0.1.0 / 1.00.2701.7206 / 1.00.2701.7201

Fig. 95: Webserver — deactivate output

Export and import of parameter settings

The settings of the station and I/0 channel parameters can be exported via the web server and
saved for reuse. The parameterization of a device can, for example, be imported into a new
device of identical type for the purpose of duplication or in the event of module replacement.

Export

v

Enter a file name under MAIN = Ex-/Import.
»  Click EXPORT, select a storage location for the parameter file and save it.

Import

»  Select the parameter file (*,json) under MAIN = Ex-/Import = SELECT FILE.

»  Define which parameters (station parameters and/or I/0O parameters) have to be impor-
ted.

»  Click IMPORT and import the parameter file.
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Configuring and Parameterizing
Configuring the real-time clock (RTC)

8.2 Configuring the real-time clock (RTC)

The real-time clock can be set using by the Turck Service Tool, the device's web server or via

CODESYS.

Properties of the RTC:

Buffering Via Gold CAP
Charging time for 95 % charging min. 10 minutes
Buffer time at ambient temperature

23°C 4 weeks

Up to 60 °C 168 hours
Up to70°C 36 hours

8.2.1  Setting the RTC with Turck Service Tool

The turck Service Tool sets the RTC depending on the system time of the PC. based on the Co-
ordinated Universal Time UTC.

"™ Turck Service Tool, Vers. 3.2.0

- O X
Your Global Automation Partner TURNRC K
je, g @ @ | [.en . @ X
Search... (F5) | Change (F2) Wink (F3) | Actions (F4) Clipboard Language Expert view OFF | Close
Na. MAC address Name U Reboot Mode Device Wersion Adapter Protocol
[ AT A S N (] Network reset PGM_DHCP [ TBEN-LSPLC-10 [14.60 [ 192.168.1.130
= 2 00:07.46:26:F1:02 turck fen20-diol PGM_DHCP FENZ20-410L 10110 152.168.1.130 DCP, Turck
gl Factory reset
|® Set clock |
) Set HF RF|D reader bus address
Set internal clock of the device to the current time
2 Auto sear .

Gefunden 2 Geréte,

Fig. 96: Setting the RTC with Turck Service Tool
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822  Setting the RTC via the web server
The real-time clock can be set either in the web server or by activating an NTP server via SNTP.

Setting the RTC via the web server

MAIN DOCUMENTATION CLouUD LOGOUT
TBEN-L5-PLC-10
(i) Info LE | N
Write  Channel view
\_ Diagnosis . Settings
Device Current time 2019-09-11T12:41-46 |
Status (uTC)
uss host
B Timezone [utc [~] ]
Ghenge Password - N
5 Firmware SNTP enable |n0 |Z| .
NTP server ool.ntp.o
LOCAL /O Network b 10019 ‘ .
) address
o5 Parameter
Diagnosis Firewall
¢ Input
' Output
For comments or questions please find your local contact on www.turck.com - e

Fig. 97: Setting the RTC via the web server
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Setting the RTC via SNTP

Prerequisites:

The device has to be placed in a network with access to the SNTP server.

NOTE
ﬂ If the real-time clock is set via SNTP and the device has a connection to the SNTP
server, changes of the real-time clock via the Turck Service Tool or the CODESYS lib-

rary have no effect.

»  Activate the SNTP server via SNTP enable = yes and enter the server address under NTP

server.

»  Restart the device.

=  The device receives Time and date from the defined SNTP server.

MAIN DOCUMENTATION

TBEN-L5-PLC-10

(i) Info

Diagnosis
Status
Event log

1 Ex-/Import

Change Password

Firmware

LOCAL /O

LOGOUT
»§ I
Write  Channel view
. Settings
Device Currenttime  [2019-09-11T12:44:26 |
(UTC)
Set time from
w o I ©
Timezone [ute [~] @

- Timer server
SNTP enable |yes ,‘ .

NPsener  polmbem @

Network

address
Parameter
[05] Diagnosis Firewall
- Input
Output
For comments or questions please find your local contact on www turck.com [ X X ]

Fig. 98: Activate the SNTP server
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8.2.3

Setting the RTC via CODESYS

In CODESYS the RTC is set in the device for example using the CODESYS library ,CAA Real time

Clock Extern”

@ TBEN-Lx-PLC-10.project” - CODESYS

File Edit “jew Project Lbraries Build Online

: A
BeE &S dh °
Devices - 0

Debug  Tools ‘Window Help
) % =

=3l TEEN R-FEC-TE
=-£3 Device (TBEN-Lx-PLC-10)
=1 pLC Lagic
= r‘_. Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
£ MainTask
= \\?ﬁs Profinet_CommunicationTask,
@ PH_Controller, CommCycle
=-g% Profinet_I0Task
B PLC_PRG
() LeDs (LEDs)
= m Local_I0 {Local 107

Bi) e (oxF)

& Profinet_10Task

@ Task Configuration

Device

m Library Manager X

&

Fs

&

&

ToDryTurckEthernetIPSlave, 1.0,3.0 (TURCK)

IoDrvTurckProfinetDevice, 1.0.3.0 (Turck)

InStandard = InStandard, 3.5.8.0 (System)

Standard = Standard, 3.5.9.0 {System)

TBEM-Lx-PLC-10-I0-Types, 1.0.1.0 (Turck)

Time and Date, 3.5.7.0 {35 - Smart Software Solutions GmbH)

a8 Cad DTy = Cas DTN Fytern, 5550 (a8 Terbnical workaroun'

5 add library Delete library | 25 Properties Details | 5] Placeholders | il Library repositary
MName Mamespace i
+ ToDrwTEEM, 1.0.0.0 (Turck) IoDr«TEBEM

ToDryTurckEthernetIPSlave
IoDryTurckProfinet Device
Iostandard

Standard
TEEM_Lx_PLC_10_I0_Type
Time_and_Date

DTl

= EA RTCLK = CAA Real Time Clock Extern, 3.5.7.0 {CAA Technical Warkgroup)

| rrcwe

+ CAf Async Manager = CAA Async Manager Extern, 3.5.7.0 (CAA Technical Workgroup)
+ CAf Types = CAA Types Extern, 3.5.5.0 (CAA Technical Woarkgroup)

A5M
CaB

I

B Disgrosen (Disgnostics) =) CA4 Real Time Clock Extern, 7.[] » | [ Inputsjoutputs | Graphical | pacumentation
m WALE_Control (ALK contral) =10 Cal Real Time Clock
m Modulstatus (Module status) +-1) Enums SetDateAndTime
N . £ ||| —|*Execute xDone f—
2 como =12 Function Blocks —{dtDateAndTime xBusy f—
3 com =120 Time and Date xEtrar f—
3 Canbus GetDateAndTime eError b—
+ () Ethernet (Ethernet) SetDatedndTime
+-I2) Time Zone Information
4 | 1 L2 ) "
=) Functions -
[) POUs | 58 Devices < 1 G
Last build: €0 & 0 Precompile: 40" Current user: {nobody)

Fig. 99: CAA Real time Clock Extern in CODESYS
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Operating

LED displays

9  Operating

9.1 LED displays

Every device displays the following statuses via LEDs:

102

PLC status

Application specific displays (freely CODESYS-programmable LED)

Supply voltage

Group and bus errors

Ethernet communication

Status
Diagnostics
PWR LED Meaning
Off No voltage or undervoltage at V1
Green Voltage at V1 and V2 ok
Red No voltage or undervoltage at V2

Flashing white

Wink command active

LEDs ETH1 and ETH2
off

Meaning

No Ethernet connection

Green

Ethernet connection established, 100 Mbps

Green flashing

Ethernet traffic, 100 Mbps

Yellow Ethernet connection established, 10 Mbps
Yellow blinking Ethernet traffic, 10 Mbps

LED BUS Meaning

Off No voltage connected

Green Active connection to a master

green flashing (1 Hz)

Device is ready for operation

Red

IP address conflict, Restore mode active, F_Reset active or Modbus
connection timeout

Red flashing

Wink command active

Red/green (1 Hz)

Autonegotiation and/or waiting for DHCP-/BootP-address assignment

LED RUN Meaning
Off No voltage connected
Green PLC status: RUN

Green flashing

USB Host port function active, blinking pattern depends on the ex-
ecuted function

Red

PLC status: STOP

Red flashing

No PLC program loaded

Red flashing (2 x 1 Hz)

Factory reset running

LED APPL
off

Green

Green flashing

Meaning

This LED is controlled by the CODESYS program and can be freely pro-
grammed by the user.

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



V02.00 | 2019/11

LED APPL Meaning
White Blink-/wink-command active
Red flashing No PLC program loaded

Red flashing (2 x 1 Hz)

Factory reset running

LED 0 (COM 0) Meaning
Off No TX data transmission
on TX data transmission

LED 1 (COM 0)

Meaning

Off No RX data transmission
on RX data transmission
LED 2 (COM 1) Meaning

Off No TX data transmission
on TX data transmission
LED 3 (COM 1) Meaning

Off No RX data transmission
on RX data transmission
LED 4...7 Meaning

Off This LED is controlled by the CODESYS program and can be freely pro-
Green grammed by the user.

Green flashing

LED 8...15 (DXP chan- Meaning (input) Meaning (output)

nels)

Off Input not active Output not active
Green Input active Output active (max. 2 A)
Red - Actuator overload

red flashing (1 Hz)

Overload at the sensor supply

103



Operating

Software diagnostic messages

9.2 Software diagnostic messages

The diagnostic messages of the I/O channels and the module status are displayed in plain text
both in CODESYS and in the web server.

9.2.1  Diagnostics

Diagnostics
Overcurrent VAUX2 pin 1 Cx (Chy - 2)

Description

Overcurrent VAUX2 at pin 1 of the channel

Overcurrent output Chx

Overcurrent at the respective output

Last build: € 0 <& 0

Precompile: «*

Project user: (hobody)

® TBEN_L...-PLC.project - CODESYS = O *
File Edit View Project Build Online Debug Tools Window Help
E=EdE & & Bn B X |44 4L 44 20 [0 | & | OF Y 2 |HE|=
Devices > 1 X PLC_PRG £5 Device 71 Diagnosen X -
= TEEN LA 1 Find Filter Show all - 4 AddF
=-£3 Device (TBEN-Lx-PLC-1x) —
= &l PLC Logic Variable Mapping  Channel Address Type
=} Application = %9 Diagnostics %eIB1 Diagnostics_
i Library Manager L Overcurrent VAUX2 Pinl C4 (Ch8-9) %IX1.4 BIT
PLC_PRG (PRG) * Overcurrent VAUX2 Pinl C5 (Ch10-11) %I¥1.5 BIT
"8 Symbol Configuration *H Overcurrent VAUX2 Pinl C6 (Ch12-13) %IX1.6 BIT
=[5 Task Configuration *H Overcurrent VAUX2 Pinl C7 (Ch14-15) %IX1.7 BIT
=-g& MainTask » Overcurrent output Ch8 %IX4.0 BIT
#] PLC_PRG * Overcurrent output Ch %6I¢4.1 BIT
O LEDs (LEDs) » Overcurrent output Ch10 %alx4.2 BIT
=7 Local_IO (Local 10) R/ Overcurrent output Ch1l %I<4.3 BIT
H[] DxP (DXP) * Overcurrent output Ch12 %6L{4.4 BIT
H[{) Diagnosen (Diagnostics) R Overcurrent output Ch13 %I{4.5 BIT
H[]] VAUX_Control (VAUX control) Rl Overcurrent output Ch14 %I{4.6 BIT
H[{) Modulstatus (Madule status) R/ Overcurrent output Ch15 %IX4.7 BIT
& como
2 comi 7
& CANbus
(@ Ethernet (Ethernet) Reset mapping Always update variables: |Use parent device setting
@ = Create new variable "% = Map to existing variable
< >
52 Devices |[[) POUs < >

Fig. 100: CODESYS - 1/0 channel diagnostics
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MAIN DOCUMENTATION CLOUD LOGOUT

TBEN-L5-PLC-10

Info b_ﬁ E.

Parameter Write  Channel view

Diagnosis Global

Groupe diagnosis

Status Overcurrent VAUX2 Pin1 C4 F |

(Ch&/9)

Overcurrent VAUX2 Pin1 C5 E |

Ex- / Import (Ch10/11)

Overcurrent VAUX2 Pin1 C6 E |

(Ch12/13)

) Firmware Overcurrent VAUX2 Pin1 C7 lactive |

(Ch14/15)

LOCAL Iro Digital In/Out 8
fob Parameter Overcurrent output E |

Event log

Change Password

Digital In/Out 9
Overcurrent output E |

Digital In/Out 10
Overcurrent output E |

Digital In/Out 11
Overcurrent output E |

Digital In/Out 12
Overcurrent output E |

Digital In/Out 13
Overcurrent output E |

Digital In/Qut 14
Overcurrent output E |

Digital In/Out 15
Overcurrent output E |

For comments or questions please find your local contact on www turck.com

Fig. 101: Webserver - 1/0 channel diagnostics
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Software diagnostic messages

9.2.2  Module status

Status message

Module diagnostics pending

Description

Group diagnostics of the device. At least 1
channel sends diagnostics.

Undervoltage V2

V2 is below the nominal range (< 18 V).

Undervoltage V1

V1 is below the nominal range (< 18 V)

Internal error

Error in the device, the internal communica-
tion is disturbed.

I/O-ASSISTANT Force Mode active

The force mode of the DTM is activated, i.e. the
output states may no longer correspond to the
specifications sent by the fieldbus or resulting

from the PLC program.
® TBEM_L...-PLC.project - CODESYS — m| *
File Edit View Project Build Online Debug Tools Window Help
BEHE & ¢ 05 44 05 ) % X > M| =
Devices - 1 X PLC_PRG £3 Device aid Diagnosen aid Modulstatus x -
= TEENL.oALC ™| Find Filter Show all - 4 Add FE
=-£4 Device (TBEN-Lx-PLC-1x) —
=-El PLC Logic Variable Mapping  Channel Address Type
=} Application =t l:l Module status %IB5 Module_status_Input
Y Library Manager W Module diagnostics available %I{5.0 BIT
PLC_PRG (PRG) H Undervoltage V2 95IX5.7 BIT
2 Symbol Configuration W Undervaltage V1 9%IX6.1 BIT
=[5 Task Configuration
=-g& MainTask
&) PLC_PRG
() LEDs (LEDS)
=7 Local_IO (Local 10)
H[] DxP (DXP)
H[J Diagnosen (Diagnostics)
H[]] VAUX_Control (VAUX control)
H[J] Modulstatus (Module status)
& como
3 comi
& CANbus
@ Ethernet (Ethernet) | Reset mapping Always update variables: |Use parent device setting
@ = Create new variable "% = Map to existing variable
< >
52 Devices |[[) POUs S 2
Last build: € 0 ® 0 Precompile: " Project user: (nobady) %)

Fig. 102: CODESYS - module status
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MAIN DOCUMENTATION CLOUD LOGOUT

TBEN-L5-PLC-10

Info L@ (|
Parameter Write  Channel view
Device

Current diagnosis
Status I/0-ASSISTANT Force Mode active - | 2
Event log Undervoltage V1 k | 7]
Ex-/ Import Undervoltage V2 active | .
, Change Password Module diagnostics available k | @
() Firmware Internal error E | .

LOCAL li0

Parameter

Diagnosis

Input

¢ Output

Fig. 103: Webserver - module status

V02.00 | 2019/11 107



Operating
Using the USB host port

93  Using the USB host port

CODESYS applications can be backed up, restored and transferred via the USB functions. In ad-
dition, the device firmware can be updated via the USB interface.

NOTE
The USB host function can be deactivated via the web server or the CODESYS pro-
gram.

FAT or FAT32 formatted USB sticks can be connected to the USB host port. It is not possible to

connect NTFS-formatted sticks or USB devices such as external hard disks, keyboards, PC mice
etc.

Depending on the power consumption of the USB stick, compatibility problems may occur. To
ensure error-free data exchange, Turck recommends using the industrial USB stick USB 2.0 In-

dustrial Memory Stick (Ident-No. 6827348).

9.3.1  USB host port — function overview
Both read and write access to the device is possible via the USB host port.

NOTICE
Use of recipes in CODESYS
Corrupted files when manipulating files in USB_Data directory

» When using recipes, only make 1:1 copies with Backup_2/Restore_2.

Read access — functions

The following table describes the executable functions:

Function Folder name Description Status Automatic
CODESYS device
program restart

Backup 1 BACKUP_1 Save the CODESYS application from the device on the RUN No

USB stick.

The following files are stored on the USB stick:

All *.app and *.crc files

PlcLogic folder
Existing files with the same name are overwritten. All
other files remain unchanged.
The names of the CODESYS application and the file
names of the boot application (*.app and *.crc) must
be the same. If the names are different or have been
changed, the application cannot be started.
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Function Folder name Description Status Automatic
CODESYS device
program restart

Backup 2 BACKUP_2 Save the CODESYS application and device datafrom RUN No

the device on the USB stick.
The following files are stored on the USB stick:

All *.app and *.crc files

PlcLogic folder

Folder USB_Data

IP address

PROFINET Device Name

Retain data (retain.bin)
Existing files with the same name are overwritten. All
other files remain unchanged.
The names of the CODESYS application and the file
names of the boot application (*.app and *.crc) must
be the same. If the names are different or have been
changed, the application cannot be started.

Read user ~ USB_DATA Save the "USB_Data" folder from the device onthe ~ RUN No
data USB stick.

The following files are stored on the USB stick:

CODESYS recipes and/or log files

Existing files with the same name are overwritten. All

other files remain unchanged.

The names of the CODESYS application and the file

names of the boot application (*.app and *.crc) must

be the same. If the names are different or have been

changed, the application cannot be started.

Write access — functions

The following table describes the executable functions:

Function Folder name Description Status Automatic
CODESYS device re-
program start

Restore 1 RESTORE_1 Load the CODESYS application from the USB stick into the ~ STOPP yes

device.

The function can only be used if the data on the USB stick
comes from a device with identical firmware version.
The following files are loaded from the storage device to the
device:

All *.app and *.crc files

PlcLogic folder
The folder may only contain one application file (*.app).
All previous applications on the device will be deleted
without further warning.
The names of the CODESYS application and the file names of
the boot application (*.app and *.crc) must be the same. If
the names are different or have been changed, the applica-
tion cannot be started.
The device automatically restarts when the USB stick is re-
moved from the USB port.
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Function Folder name Description Status Automatic
CODESYS device re-
program start
Restore 2 RESTORE_2 Load the CODESYS application and the device data from the STOPP Yes
USB stick into the device.
The function can only be used if the data on the USB stick
comes from a device with identical firmware version.
The following files are loaded on the USB stick:
All *.app and *.crc files
PlcLogic folder
Folder USB_Data
IP address
PROFINET Device Name
Retain data (retain.bin)
The folder may only contain one application file (*.app).
All previous applications on the device will be deleted
without further warning.
The names of the CODESYS application and the file names of
the boot application (*.app and *.crc) must be the same. If
the names are different or have been changed, the applica-
tion cannot be started.
The device automatically restarts when the USB stick is re-
moved from the USB port.
Firmware FW_UPDATE Update of the device firmware. The IP address, the PROFINET STOPP yes
Update device name and the CODESYS application are not overwrit-
ten.
File name: TBEN-Lx-..._V....bin
The device automatically restarts when the USB stick is re-
moved from the USB port.
Write user  USB_DATA_ Load the USB_Data folder from the storage medium into STOPP Yes
data WRITE the device.

Existing files with the same name are overwritten. All other
files remain unchanged.
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93.2  Executing USB functions

NOTICE
Restart or reset of the device with plugged storage device
Destruction of the running application possible!

» Remove the storage device from in normal operation.

When using the USB functions, observe the following:
»  Define the function to be performed using the folder name on the USB stick.

»  Create only one file folder on the USB stick. If the storage device contains more than one
folder enthalt, not function is executed.

»  Only remove the storage device from the device when the RUN LED is orange (read or
write completed) or alternately flashing red/green (error).

Performing Backup_1 and Backup_2

Insert the USB stick with the folder BACKUP_1 or BACKUP_2 into the device.
The RUN-LED flashes green with 4 Hz.

The backup is executed.

When the RUN LED blinks orange at 1 Hz, the backup is complete.

Remove the USB stick.

viddyv

Saving user data (USB_DATA function)

» Insert the USB stick with the folder USB_DATA into the device.

Insert the USB stick into the device.

The RUN-LED flashes green with 2 Hz.

The Data are stored on the USB stick:

When the RUN LED blinks orange at 1 Hz, the data has been successfully saved.
Remove the USB stick.

viddyv

Load data into the device (function RESTORE_1 or RESTORE 2)

The RESTORE function can only be used if the data on the USB stick comes from a device with
the same firmware version.
» Insert the USB stick with the folder RESTORE_1 or RESTORE_2 into the device.

=  The RUN-LED flashes green with 0.5 Hz.

»  Press the SET-button within the next 30 seconds for at least 3 seconds.

=  The RUN LED flashes in the sequence 2 x green - pause (1 Hz) - 2 X green - pause (1 Hz)
= The data is loaded into the device.

=  When the RUN LED blinks orange at 1 Hz, the data loading is complete.

» Remove the USB stick.

=  The device restarts.
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Perform firmware update (function FW_UPDATE)
» Create the folder FW_UPDATE on a USB stick.

»  Store the firmware as bin file in the folder FW_UPDATE.

» Insert the USB stick into the device.

=  The RUN-LED flashes green with 0.5 Hz.

»  Press the SET-button within the next 30 seconds for at least 3 seconds.

=  The RUN LED flashes in the sequence 3 X green - pause (1 Hz) - 3 X green - pause (1 Hz)
= The datais loaded into the device.

=  When the RUN LED blinks orange at 1 Hz, the firmware update is complete.

»  Remove the USB stick.

»  Execute a power cycle.

=  The device restarts.

Write user data to the device (function USB_DATA_WRITE)

» Insert the USB stick with the USB_DATA_WRITE folder into the device.

The RUN-LED flashes green with 0.5 Hz.

Press the SET-button within the next 30 seconds for at least 3 seconds.

The RUN-LED flashes green with 2 Hz.

The data are stored to the device.

When the RUN LED blinks orange at 1 Hz, the data has been successfully saved.
Remove the USB stick.

The device restarts.

Jvid dvld
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93.3  USB functions — behavior of the RUN-LED in case of an error
In case of errors when performing the USB functions, the RUN LED reacts as follows:

LED display Error Meaning
Red/green flashing (1 Time out SET-button not pressed within the 30 seconds after the plug-
Hz) ging of the the USB stick device.

Invalid folder The USB stick contains a folder with an invalid name.

The storage medium contains multiple folders.

Empty folder The USB stick contains an empty folder with a valid name.
Red/green flashing (1 USB deactivated The USB Host function has been deactivated using via web
Hz) server or CODESYS program.

94  Operating the device with the web server

94.1  Changing the web server password

Changing the default password

The password for the web server is set under MAIN = Change Password.
The password should be used in conjunction with the network security concept of the overall
system in which the devices are installed.
»  Enter the current password under Current password.
»  Enter new password under New password and repeat new password under Repeat new
password.
»  Accept new password via CHANGE PASSWORD.

NOTE
The password must consist of 6 to 15 characters and contain upper and lower case
letters as well as at least one numeric character.
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Operating

Operating the device with the web server

942  Manage data node points from CODESYS symbol table

Options for CODESYS Symbols in the Web Server (Node Options)

CODESYS symbols

In CODESYS it is possible to restrict user rights for projects and to link them to individual users.
»  Enter access data for the CODESYS project, from which symbols are to be displayed in
the web server, under CODESYS Symbols. If no access rights have been assigned in the
CODESYS project, no data must be entered here.

Settings - Automatic Node delete
Activated

Deactivating CODESYS symbols in the symbol
configuration automatically deletes the corres-
ponding data nodes in the Turck Cloud Portal
and on the web server interface. Historical data
can no longer be displayed.

deactivated

Data nodes in the Turck Cloud Portal and on
the web server interface are not automatically
deleted. Historical data is still displayed. You
can only delete data manually in the web
server (see Clean Data Nodes (Nodes)).

MAIN DOCUMENTATION

PORTAL Node Options

—

‘;_.l-) Status

CODESYS Symbols
( Credentials Usemame
46% Node Options Password
Es Nodes

Settings

Automatic node delete

For comments or questions please find your local contact on www.turck.com

Fig. 104: Webserver — Cloud - Node Options

LOGOUT

WRITE

WRITE
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Clean Data Nodes (Nodes)

This dialog shows the data nodes of the device imported from the CODESYS symbol configura-

tion [ 86].

The data node points can be deleted manually here if Node Options = Settings - Automatic

Node delete is deactivated.

MAIN DOCUMENTATION CLOUD

PORTAL

Status & 'L?

Credentials Read Delete

LOGOUT

Node Options @ device-info/portalirtavg
@ device-info/portaliritmax
@ device-info/portal/ritmin

. (h\ﬂ' e ) y 4 IE,
. (h\ﬂ' e ) y 4 B
.(h\fi' oE, y 4 'mac-add 2 ddre:
.(k\ﬂ' ) y 4. T _udJ Iaddrezs?
@ device-info/system/productname
¥ (2 [ ivariables/Application/PLC_PRG
@ [ counter
2 Il variable_2
For ts or questi pl find your local contact on www turck.com

Fig. 105: Webserver - Cloud - Clean data nodes (Nodes)

»  Select data nodes to be deleted.
» Delete marked data nodes via the Delete button

<

= The data nodes including the historical data are also deleted in the Turck Cloud Portal.
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10 Troubleshooting

If the device does not function as expected, first check whether ambient interference is present.
If there is no ambient interference present, check the connections of the device for faults.

If there are no faults, there is a device malfunction. In this case, decommission the device and
replace it with a new device of the same type.
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11 Maintenance

Ensure that the plug connections and cables are always in good condition.
The devices are maintenance-free, clean dry if required.

11.1  Executing the firmware update

11.1.1  Executing the firmware update via USB storage medium
Proceed as follows to update the firmware via a USB storage medium:
»  Create the folder FW_UPDATE on a USB stick.

»  Store the firmware as bin file in the folder FW_UPDATE.

» Insert the USB stick into the device.

=  The RUN-LED flashes green with 0.5 Hz.

»  Press the SET-button within the next 30 seconds for at least 3 seconds.

=  The RUN LED flashes in the sequence 3 X green - pause (1 Hz) - 3 X green - pause (1 Hz)
= The data is loaded into the device.

=  When the RUN LED blinks orange at 1 Hz, the firmware update is complete.

» Remove the USB stick.

»  Execute a power cycle.

=  The device restarts.

11.1.2  Carry out firmware update via FDT/DTM
The firmware of the device can be updated via FDT/DTM. The PACTware™ FDT frame applica-
tion, the DTM for the device and the current firmware are available as downloads free of charge
from www.turck.com.

NOTICE
Interruption of the power supply during the firmware update
Risk of device damage due to faulty firmware update

» Do not interrupt the power supply during the firmware update.
» During the firmware update do not reset the power supply.
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Example: update the firmware with the PACTware™ FDT frame application

» Launch PACTware™.
»  Right-click Host PC = Add device.

| pactware
File Edit View Project Device Extras Window  Help

NEHAS & ([BE =200 98 5% % B

Disconnect

Topology Scan

Fig. 106: Adding a Device in PACTware™

»  Select BL Service Ethernet and confirm with OK.

Y ractware

File Edit View Project Device Extras Window Help
NSHa @ [BE oen 8 8% 5

] Device for

‘ All Devices (2/2 DTMs)

[Enter textto seardh... =1 fnd ][ cear |
Device Protocol Vendor Group Device Version FDT version DM version
/= BL Service Ethemet  BLServic.. Turck  DTMspe.. 1.0.0/2007-.. 1200  1.00260..
. BL Service R5232 BL Service Turck DTM spe... 1.0.0/2007-.. 1.2.00 1.00.260...

IE BL Service Ethernet Com DTM

OK

Cancel

< ;

< H*HO” <NONAME> H Administrator ‘

Bojelez aimag E
B B i

Fig. 107: Selecting the Ethernet interface

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



»  Double-click the connected device.
=  PACTware™ opens the bus address management.

1 PACTware - O X

File Edit View Project Device Extras Window Help

DS HE3 & 0®W (9 8 E

Ee
[w)
m
=
4]
Device type BL Service Ethernet @,
Descripion  BL Service over ethernet communication DTM 5
[t
B~ @ 2 S® = |eliet |8 0| &2 E Busaddress management
Online available devices | Add devices manuallyl
| Industrial Ethernet_192.168.1.130 [192.168.1.130/255.256.255.0) v
Device type Online 1D IF addiess Metmazk G ateway Ethernet address Yersion | Mode
Planned devices
1
Device type Online 1D Busaddress Designation ['Tag’] Device short name
<
W %[0 <NonamE> | Administrator
Fig. 108: Opening the busaddress management
»  Search for connected Ethernet devices: Click the Search icon.
»  Select the required device.
1 PACTware - O X
File Edit View Project Device Extras Window Help
DEHSES @ ([Ee] CRW (@ 83 E
q b x || g
Device tag i~
=
B HOSTPC =]
ﬂ| Device type BL Service Ethernet @,
Description  BL Service over ethernet communication DT g—’
[l=]
B~ @ B Qe | 1P} IPE ‘ ie| | 2} | &8 8 Busaddress management
Online available devices | Add devices manuallyl
| Industrial Ethernet_192.168.1.130 [192.168.1.130/255.255.255.0] ~ |
| |Device tupe ‘ Online 1D | IP addiess | Metmazk | Gateway | Ethernet addres: ‘Version ‘ Mode I

TEBEN-52-410L 52168110 255.255.255.0 0o 00:07:46:00: 6440
TBEN-LE -1 5 105 2 0

Planned devices

Device type Online 1D Busaddress Designation ['Tag'] Device shart name

<IN
Qb ||*|| ” <NONAME> | Administrator

Fig. 109: Selecting the device
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» Click Firmware Download to start the firmware update.

1 PACTware - O X

File Edit View Project Device Extras Window Help

NEEE s B Ee R 8 8xs H

q4 X ﬁ
o
o
=
B
Device type BL Service Ethernet E—
Deszcription  BL Service over ethernet communication DT g—’
w
B 2P & © = [ ieliet |43 |@ﬂ o) Busaddress management
Online available devices | Add devices manuall}ll
| Industrial Ethernet_192.168.1.130 [192.168.1.130/255.255.255.0] ~ |
| |Device type ‘ Online 1D | IF addiess | Netmaszk | Gateway | Ethermet address ‘\u"ersiun ‘ Mode I

TEBEN-52-410L 1500023/C50 192 165.1.100 0.00.0 00:07:46:00:64:40 ¥3.31.0 PGEM_DHCP

Planned devices

Device type Online 1D Busaddress Designation ['Tag'] Device shart name

<«
@ k| | <NonaME> | Administrator

Fig. 110: Starting the firmware update

»  Select the storage location and confirm with OK.

=  PACTware™ shows the progress of the firmware update with a green bar at the bottom of
the screen.

1 PACTware - O X

File Edit View Project Device Extras Window Help

DEEE @ (B oew 9 Bss EH

4 kX ﬁ
[w)
m
=
4]
Device type BL Service Ethernet @,
Descripion  BL Service over ethernet communication DTM g—’
[t
= 5 @ g | Pl 1t ‘ {1 | ! | * i i Busaddress management
Online available devices | Add devices manuallyl
| Industrial Ethernet_192.168.1.130 [192.168.1.130/255.256.255.0) v |
[ [Device type [Online I [IP address [Metmask [ Gateway [ Ethernet address [Werzion | Mode |

TBEN-52-410L 32168.1.10 2562652550 0.00.0 :BA: Y3.31.0 PGM_DHCP
£ 0 i . 4.0,

Planned devices

Device type Online 1D Busaddress Designation ['Tag’] Device short name

<

< || * ||g|| <NONAME>

| Administrator _ —|.:E

Fig. 111: Firmware update in progress
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11.1.3  Executing the firmware update via the web server

»  Open the web server and log in.

» Under MAIN = Firmware click the SELECT FIRMWARE FILE button.
»  Select the storage location of the file and select file.

»  Start the firmware update via the UPDATE FIRMWARE button.

»  Restart the device after the firmware update has been completed.

DOCUMENTATION CLOUD LOGOUT

TBEN-L5-PLC-10 TBEN-L5-PLC-10 - Gateway - Firmware
SELECT FIRMWARE FILE
Parameter
i FLx-PLC- 1.4.1.0_b72 bin selected
Diagnosis
UPDATE FIRMWARE
Status

Event log
Ex- / Import

), Change Password

Firmware

't Parameter

Diagnosis
¥ Input
e, Ouput

For comments or questions please find your local contact on www.turck.com

Fig. 112: Web server — executing the firmware update

12 Repair

The device must not be repaired by the user. The device must be decommissioned if it is faulty.
Observe our return acceptance conditions when returning the device to Turck.

12.1  Returning devices

Returns to Turck can only be accepted if the device has been equipped with a Decontamination
declaration enclosed. The decontamination declaration can be downloaded from
https://www.turck.de/en/retoure-service-6079.php

and must be completely filled in, and affixed securely and weather-proof to the outside of the
packaging.
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Technical data

Technical data

Technical data

Power supply

Supply voltage

24 VDC

Permissible range

18...30VDC

Total current

Max. 9 A per voltage group
V1+V2max.11 A

Operating current

<280 mA

Sensor/actuator supply V.,

Supply of connectors CO to C3 from V1,
CO + C1: 2 A per connector,
C2 + C3: 4 Afor both connectors

Sensor/actuator supply V,ux,

Supply of connectors C4 to C7 from V2, 2 A per connector

Potential isolation

Galvanic isolation of V1 and V2 voltage groups

Voltage proof

Up to 500 VDC V1 and V2 to Ethernet

Power loss

Typical <5W

System description

Processor ARM Cortex A8, 32 bit, 800 MHz
Program and data memory 20 MB

Remanent memory 64 kB

Add-on memory 1 x USB Host port

Real Time Clock Yes

Operating system Linux

PLC data

Programming CODESYS V3

Released for CODESYS version

FW >V1.3.0.0 V3.5.12.10

FW=>=V1.4.6.0 V 3.5.14.20

Programming languages [EC61131-3 (IL, LD, FBD, SFC, ST)
OPC yes

OPCUA Yes

Application tasks 10

Number of POUs 1024

Programming interface

Ethernet, USB

Cycle time < 1ms for 1000 IL- commands (without I/0 cycle)
Input data 8 kB
Output data 8 kB

System data

Transmission rate

Ethernet 10 Mbps/100 Mbps

Connection technology

2 x M12, 4-pin, D coded

Web server

default: 192.168.1.254

Service interface

Ethernet via P1, P2 or Mini USB port

Modbus TCP Slave

Address assignment

Static IP, BOOTP, DHCP
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Technical data
Supported function codes

FC1, FC2, FC3, FC4, FC5, FC6, FC15, FC16, FC23

Input registers

Max. 1024 registers

Input register start address 0x0000
Holding Registers Max. 1024 registers
Output register start address 0x0000

Modbus RTU Slave

Input registers

Max. 500 registers

Input register start address 0x0000
Holding Registers Max. 500 registers
Output register start address 0x0000

EtherNet/IP™ Device

Address assignment

according to EtherNet/IP™ standard

Number of process data

Max. 248 words input data, max 246 word output data

PROFINET Device

Address assignment DCP

Conformance Class B (RT)

MinCycle Time 1ms

Diagnostics according to PROFINET Alarm Handling
Automatic address setting Supported

Topology detection Supported

Number of process data

Up to firmware version V1.2.1.0: max. 512 byte input
data/max. 512 byte output data

From firmware version V1.3.0.0: max. 1024 byte input
data/max. 1024 byte output data

CAN Device

Baud rate

Up to 1 Mbps

Power supply

Internal from V1 (no external power supply allowed)

Number of PDOs Max. 512 RxPDOs max. 512 TxPDOs
Modbus TCP Master

Max. number of devices 64

Min. cycle time 2ms
Max. number of devices at 2 ms 8
EtherNet/IP™ Scanner

Input data max. 8 kB
Output data max. 8 kB
Max. number of devices at 10 ms 8
PROFINET Controller

Max. number of devices 64

Min. cycle time 1ms
Max. number of devices at T ms 8
Modbus RTU Master

Max. number of devices 32

Min. cycle time 5ms
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Technical data

Max. number of devices at 5 ms 8
CANopen Manager

Input data max. 8 kB
Output data max. 8 kB
Max. number of devices 127

SAE J1939 Manager

Input data max. 8 kB
Output data max. 8 kB
Max. number of devices 254
Digital inputs

Number of channels 8
Connection technology M12, 5-pole
Input type PNP

Type of input diagnostics

Short-circuit diagnostic of sensor supply per connector

Switching threshold

EN 61131-2 type 3, PNP

Signal voltage, low level <5V
Signal voltage, high level >11V
Low level signal current <1,5mA
High level signal current >2mA

Sensor supply

2 A, short-circuit proof, from V2,
optionally switchable via process data

Potential isolation

Galvanic isolation to P1/P2

Voltage proof

Up to 500 VDC (V1 and V2 to Ethernet)

Digital outputs

Number of channels 8
Connection technology outputs M12, 5-pole, a-coded
Output type PNP

Type of output diagnostics

Short-circuit diagnostic per channel

Output voltage

24 VDC from V2

Output current per channel

2 A, short-circuit proof, max. 4.0 A per connector

Simultaneity factor

0.56

Load type

Ohmic, inductive lamp load

Short-circuit protection

Yes

Actuator supply

2 A, short-circuit proof, from V2, optionally switchable via

process data

Potential isolation

Galvanic isolation to P1/P2

Voltage proof

Up to 500 VDC (V1 and V2 to Ethernet)

Standard/Directive conformity

Vibration test

According to EN 61131

Shock test

According to EN 60068-2-27

Drop and topple

According to IEC 60068-2-31/IEC 60068-2-32

Electro-magnetic compatibility

According to EN 61131-2

Approvals and certificates

CE, FCC
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Technical data
UL cond.

cULus LISTED 21 W2, Encl.Type 1 IND.CONT.EQ.

General information

Dimensions (B x L x H) 60.4 x 230.4 X 39 mm
Operating temperature -40...+70°C

Storage temperature -40...+85 °C
Operating height max. 5000 m
Protection class IP65/1P67/1P69K

MTTF

80 years acc. to SN 29500 (Ed. 99) 20 °C

Housing material

PA6-GF30

Housing color

Black

Material window

Lexan

Material label

Polycarbonate

Halogen-free

Yes

Mounting

2 mounting holes, @ 6,3 mm
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