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1 About these instructions

1.1 Target groups

These instructions are directed to qualified personnel or technically trained personnel (planer,
developer, design engineer, installer, electrical specialist, operator, maintenance personnel etc.)
and must be carefully read by anyone anyone who assembles, commissions, operates, main-
tains, dismantles or disposes of the device.

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

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

DANGER

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

WARNING

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

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

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

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

=B B P>

work.
4 MANDATORY ACTION

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

This symbol denotes the relevant results of an action.

1.3 Additional documents
The following additional documents are available online at www.turck.com:
Data sheet
Declarations of conformity (current version)

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

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.
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2 Notes on the product

2.1 Product identification
This safety manual applies to the following full safety modules with Turck Safe Link:

TBEN-LL-4FDI-4FDX

2.2 Scope of delivery
The scope of delivery includes:
TBEN-LL-4FDI-4FDX

M12 closing caps for X0...X7
Labels for X0...X7

2.3 Turck service

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

For the contact details of our branches worldwide, please see page [ 120].
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3 Foryour safety

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

3. Intended use
The TBEN-LL-4FDI-4FDX is a decentralized multi-protocol module with Turck Safe Link.

The TBEN-LL-4FDI-4FDX serves for controlling signal devices as for example emergency stop
buttons, position switches or OSSDs which are used to ensure human, material or machine
protection.

The multiprotocol device can be operated with the three Ethernet protocols PROFINET,
EtherNet/IP and Modbus TCP mentioned above by automatic protocol detection without user
intervention. The Safe Link protocol is used for safe communication between a maximum of
31 Safe Link modules.

TBEN-LL-4FDI-4FDX can be used in the following applications:

Applications up to SIL 3 (according to IEC 61508)
Applications up to SIL CL3 (according to EN 62061)
Applications up to Category 4 and Performance Level e (according to EN ISO 13849-1)

The temperature range of -40...+70 °C and protection classes IP65, IP67 and IP69K allow
installation directly in the field.

Devices with Ex marking are suitable for operation in hazardous areas in Zone 2 and Zone 22
(temperature range: -25...+60 °C).

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

3.2 General safety notes

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

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

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

The Performance Level as well as the safety category according to EN ISO 13849-1 depend
on the external wiring, the application, the choice of the control devices as well as their
arrangement on the machine.

The user has to execute a risk assessment according to EN ISO 12100:2010.

Based on the risk assessment a validation of the complete plant/machine has to be done in
accordance with the relevant standards.

Operating the device beyond the specification can lead to malfunctions or to the destruction
of the device. The installation instructions must be observed.

For trouble-free operation, the device must be properly transported, stored, installed and
mounted.

For the release of safety circuits in accordance with EN IEC 602041, EN I1SO 13850 only use
the output circuits of connectors X4...X7

Change the default password of the integrated web server after the first login. Turck recom-
mends the use of a secure password.
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33 Residual risks (EN 1SO 12100:2010)

The wiring proposals described in the following have been tested under operational conditions
with the greatest care. Together with the connected periphery of safety related equipment and
switching devices they fulfill relevant standards.

Residual risks remain, if

the proposed wiring concept is is changed and connected safety related devices or protec-
tive devices are possibly not or insufficiently included in the safety circuit.

the operator does not observe the relevant safety regulations specified for the operation,
adjustment and maintenance of the machine. Observe intervals for inspection and mainten-
ance of the machine.

Failure to follow these instructions can result in serious injury or equipment damage.

34 Warranty and liability

Any warranty and liability is excluded for:

Improper application or not intended use of the product
Non-observance of the user manual
Mounting, installation, configuration or commissioning by unqualified persons

3.5 Notes on Ex protection

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

Observe national and international regulations for explosion protection.

Only use the device within the permissible operating and ambient conditions

(see certification data and Ex approval specifications).

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

36  Requirements for Ex approval

Only use the device in an area with no more than pollution degree 2.
Only disconnect and connect circuits when there is no potentially explosive atmosphere or
when the power supply is switched off
Only operate the switches when there is no potentially explosive atmosphere or when the
power supply is switched off.
Connect the metal protective cover to the equipotential bonding in the Ex area (cable cross-
section: 4 mm?).
Ensure impact resistance in accordance with EN IEC 60079-0 - alternative measures:
- Install the device in the TB-SG-L protective housing (available in the set with Ultem
window: ID 100014865) and replace the Lexan service window with the Ultem window.
- Install the device in an area offering impact protection (e.g. in the robot arm) and
attach a warning sign: "DANGER: Do not connect or disconnect circuits under live con-
ditions. Do not actuate the switch under live conditions”.
Keep the service window of the devices closed during operation in order to comply with the
IP protection.
Do not install the device in areas critically exposed to UV light.
Prevent risks caused by electrostatic charge.
Provide unused male connectors with suitable sealing or blanking caps in order to ensure
degree of protection IP65, IP67 or IP69K The tightening torque for the M4 screws is 0.5 Nm.
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4 Product description

TBEN-LL-4FDI-4FDX is a decentralized safety block multi-protocol module with Turck Safe Link.
The device has four 2-channel digital safety inputs (FDI) for the connection of different safety
sensors as for example light barriers or emergency stop buttons. Four further safety channels
(FDX) can be freely used as inputs (FDI) or outputs (FDO). The configuration of the safe I/0s and
their function is realized by means of a software tool the Turck Safety Configuration.

The device has eight M12 connectors for connecting safe sensors and actuators.

The multiprotocol device can be operated with the three Ethernet protocols PROFINET,
EtherNet/IP and Modbus TCP mentioned above by automatic protocol detection without user
intervention. The Safe Link protocol is used for safe communication between a maximum of
31 Safe Link modules.

4.1 Device overview
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Fig. 1: TBEN-LL-4FDI-4FDX

411  Type label

B _— — — =
~ " v
( TBEN-LL-4FDI-4FDX Safety Block /0 Module

Technical Data )

Ident-No.: 100039886
HiE arge:  ABCDE Power Supply 20,4..288VDC l 'K
2 e(CL)us

7 mA per Input Cn
Hans Turck GmbH & Co.KG LISTED 21 W2 Output Current X4-X7 <2 A

D"#" D-45466 Miilheim a. d. Ruhr WARNING-HOT SURFACE-RISK OF BURN IND.CONTEQ. Protection Class IP67 / IP69K, T, = -40..+70 °C

BPRRE| W turck.com AVERTISSENEMENT-SURFACE CHAUDE- Encl Type 1 . c €
B3 Made in Germany RISQUE DE BROLURE .

Fig. 2: Type plate — TBEN-LL-4FDI-4FDX
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4.2 Properties and features

Four safety-related SIL3 inputs FDI

Four safety-related SIL3 in-/outputs FDX

Safe PP/PM-switching of the actuator power supply
Usable in SIL CL3 according to EN 62061 or PLe according to DIN EN ISO 13849-1
Two 5-pin M12-connectors for voltage supply

Two 4-pin M12-connectors for Ethernet

Multiple LEDs for status indication

Integrated Ethernet switch, allows line topology
Integrated web server

Transmission rate 10 Mbps and 100 Mbps
Fiber-glass reinforced housing

Shock and vibration tested

Fully potted module electronics

Degree of protection IP65, IP67, IP69K

421 Switches and connectors

Meaning
XD1 Power IN
xD1 [ (@) xD2 XD2 Power OUT
= . X0 FDIO/1, safety-related input
X0 Q:'.Q X4 X1 FDI2/3, safety-related input
O-. -O X2 FDI4/5, safety-related input
X1 -' - s X3 FDI6/7, safety-related input
x2 @M K@ xs X4 FDX8/9, safety-related in-/output
O-. % X5 FDX10/11, safety-related in-/output
x3 N@M NE@N x7
’-' :.;. X6 FDX12/13, safety-related in-/output
5 | Address X7 FDX14/15, safety-related in-/output
o ] Address Rotary coding switches for address assignment
X1 8 12 xr Ethernet 1
XE XF2 Ethernet 2
XE Functional earth
422  Blockdiagram
V1V2 PP (PM)
T T 7|7 7777777 i

4 4 4
1_/5"'_- 1_/5"'_
CO/X0}, 5 c4/x4§:| Ly
s——tla o 5 —t2

\

S 4 S
Sxiiyo C5/X5§:IS Lo

‘3(2)

| 4 ] §t4
C6/X6§:IS fo
‘ 3 ()

NS 4 YIS
X3! 7/X7 H
5C3/3 2 C7/. s 2

J‘3(2)

Fig. 3: Block diagram TBEN-LL-4FDI-4FDX
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43 Functions and operating modes

43.1  Multiprotocol technology
The device can be used in the following Ethernet protocols:

PROFINET
EtherNet/IP
Modbus TCP

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

Automatic protocol detection

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

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

Manual protocol selection

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

Protocol-dependent functions
The device supports the following Ethernet protocol-specific features:
PROFINET

Fast Startup (FSU), prioritized startup
Topology detection

Address allocation with LLDP

Media redundancy protocol (MRP)
S2 redundancy

EtherNet/IP
Device Level Ring (DLR)

Ethernet ports used

Port Protocol
00022 SFTP

00053 DNS TCP
00067 DHCP

00080 HTTP

00093 PROFINET DCP
00502 Modbus TCP
58554 Turck Services
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432  Turck Safe Link

A Turck Safe Link network can consist of a maximum of one Safe Link manager and 30 Safe Link
devices. Which TBEN-LL-4FDI-4FDX in the Turck Safe Link network will act as the Safe Link man-
ager is determined by the user in the Turck Safety Configurator. The Safe Link manager monit-
ors the connected devices and handles the safe process data traffic within the Safe Link net-
work. It also establishes the connection to the higher-level, non-safe network. Turck Safe-Link
modaules thus enable the processing of safe machine data without a safety PLC.

433  Safety function
The TBEN-LL-4FDI-4FDX provide four safe digital SIL3 inputs (FDI) and four SIL3-connectors
(FDX), configurable as in- or outputs.
The following devices can be connected to the safety inputs:

1- and 2-channel safety switches and sensors

Contact based switches, e.g. emergency switches, protective door switches
Sensors with OSSD switching outputs

Antivalently switching OSSD sensors

The four safe SIL3 outputs can be used PP- or PM-switching.

Safe Status

In the safe state the device outputs are in LOW-state (0). The inputs report a LOW-state (0) to
the logic.

Fatal Error

Incorrect wiring at the output (i.e. capacitive load, energetic recovery)
Short-circuit at the line control output T2

Incorrect power supply

Strong EMC disturbances

Internal device error

434  Safety inputs (FDI)

The safe inputs are suitable for the connection of safety-related sensors:

Max. eight 2-channel safety switches and sensors

Contact based switches, e.g. emergency switches, protective door switches
Sensors with OSSD switch outputs with test pulses

Sensors with OSSD switch outputs without test pulses

Error detection and diagnostics
Internal:
Device self test: Diagnosis of internal device errors
External:

Cross connection diagnosis: The device detects a cross connection between the sensor
supplies at the inputs or between one sensor supply to another potential (if the test pulses
are activated)

Discrepancy diagnosis: for 2-channel inputs

Short-circuit diagnosis

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com V01.00 | 2025/07 | 12
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Parameters
For each input the following types can be selected:

Safe input for potential free contacts (NC/NC)
Safe antivalent input for potential-free contacts (NC/NO)
Safe electronic input at OSSD output with test pulses

435  Safety outputs (FDO)
The safe SIL3 outputs can be used PP- or PM-switching.

Max. four 2-channel safety output (outputs are supplied via V1)

Error detection and diagnostics
Internal:

Device self test: Diagnosis if an output can not change to the safe state due to an internal
error.

External:

Overload diagnosis
Cross connection diagnosis
Short-circuit diagnosis

Parameters

Safe output PP-switching:

Safe output, the load is connected between P-terminal and Ground-terminal.

Safe output PM-switching:

Safe output, the load is connected between P-terminal and M-terminal (mass), necessary for
special loads which need a separation from Ground.

436  Configuration memory

A pluggable memory stick is included in the scope of delivery of TBEN-LL-4FDI-4FDX. It serves
for storing the safety function configured via Turck Safety Configurator. It allows to transfer the
configuration of one device to another device, e. g. for device exchange.
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5 Installing

5.1 Installing a device in zone 2 and zone 22

The devices can be used in combination with the TB-SG-L (ID 100014865) protective housing
setin zone 2 and zone 22.

DANGER
Potentially explosive atmosphere

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

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

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

»  Replace the service window with the supplied Ultem window.

» Place the device on the base plate of the protective housing and fasten both together on
the mounting plate [ 15].

» Connect the device, [ 18].

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

Fig. 4: Installing the device in the TB-SG-L protective housing
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52 Mounting onto a mounting plate

NOTICE
Mounting on uneven surfaces
Device damage due to stresses in the housing

» Attach the device to the mounting plate with two M6 screws.

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

»  Optional: Ground the device.

Fig. 5: Mounting the device onto a mounting plate
53  Grounding the device

53.1  Equivalent wiring diagram and shielding concept

XD1 || (& XD2

X0
X1 X5
X2 X6

X3 X7

XF1 | (& @)|| xF2

Fig. 6: Equivalent wiring diagram and shielding concept — TBEN-LL-4FDI-4FDX
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53.2  Shielding of the fieldbus and 1/O level

The fieldbus and the I/0 level of the modules can be grounded separately.

Fig. 7: Grounding clip (1), grounding ring (2) and metal screw (3)

The grounding ring (2) is the module grounding. The shielding of the I/O level is permanently
connected to the module grounding. The module grounding is only connected to the refer-
ence potential of the installation when the module is mounted.

/0O level shielding

In the case of direct mounting on a mounting plate, the module grounding is connected to the
reference potential of the system via the metal screw in the lower mounting hole (3). If module
grounding is not desired, the electrical connection to the reference potential must be interrup-
ted, e.g. by using a plastic screw.

Fieldbus level shielding

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

In the delivery state, the grounding clip is mounted.

53.3  Disconnecting the direct grounding of the fieldbus level: removing the grounding clip

» Use aflat screwdriver to slide the grounding clip forward and remove it.

Fig. 8: Removing the grounding clamp
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534  Grounding the fieldbus level directly: inserting the grounding clip

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

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

Fig. 9: Mounting the grounding clip

535  Grounding the device — mounting on a mounting plate
» For mounting onto a mounting plate: Fix the device with a metal screw through the
lower mounting hole.
=  The module grounding is connected to the reference potential of the installation via the
metal screw.
=  With mounted grounding clip: The shielding of the fieldbus and the module grounding
are connected to the reference potential of the installation.
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6  Connecting

WARNING
Intrusion of liquids or foreign bodies through leaking connections

Danger to life due to failure of the safety function
» Tighten M12 male connectors with a tightening torque of 0.8 Nm.
» Only use accessories that guarantee the degree of protection (IP65, IP67, IP69K).

» Close unused M12 connectors with the supplied screw caps. The tightening
torque for the screw caps is 0.5 Nm.

6.1 Connecting a device in zone 2 and zone 22

DANGER
Explosive atmosphere

Explosion due to ignitable sparks
For use in Zone 2 and Zone 22:
» Only disconnect and connect circuits when there is no potentially explosive
atmosphere or when the power supply is switched off.
» Only use connecting cables that are approved for use in potentially explosive
atmospheres.

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

» Observe requirements for Ex approval.

6.2  Connecting the M12 connectors

»  When connecting the cables to the M12-connectors, use the torque screwdriver
mentioned below.

Fig. 10: Torque screwdriver

Description Type ID
Torque screwdriver, Torque-Wrench-Set 6936171
torquerange 0.4...1.0 Nm Turck Line + BUS

M8 (SW9)

M12 for bus cables (SW13)

M12 for sensor cables (SW14)
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6.3  Connecting the device to Ethernet

For the connection to Ethernet the device has an integrated auto-crossing switch with two

4-pin M12 Ethernet connectors. The maximum tightening torque is 0.6 Nm.

Fig. 11: M12 Ethernet connector

»  Connect the device to Ethernet according to the pin assignment below.
»  Provide unused male connectors with suitable sealing or blanking caps. The tightening

torque for the M4 screws is 0.5 Nm.

<
2 1=TX+
) 2=RX+
13 3=TX-
4 4=RX—
flange = FE
XF1

Fig. 12: Pin assignment Ethernet connectors

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

NA

10003
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XF2

1=RX+
2=TX+
3=RX-
4=TX-
flange = FE
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64  Connecting the power supply

NOTE
The device is supplied via V1. V2 is only fed through.

For the connection to the power supply, the device has two 5-pin, L coded M12 connectors.
V1 and V2 are galvanically isolated. The maximum tightening torque is 0.8 Nm.

Fig. 13: M12 connector for connecting the supply voltage

v

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

»  Close unused plug connectors with a suitable sealing cap (VS-M12-PWR, ID 100034822).
The tightening torque for the screw caps is 0.5 Nm.

e 1=24VDC V1 i
O\, 2=GNDV2 :

! éTQ 4 3_GNDwt 45
4=24VDCV2

FE
XD1 XD2

1

&

Fig. 14: Pin assignment power supply connectors

Connector Function

XD1 Power feed

XD2 Continuation of the power to the next node

Voltage Function

V1 System voltage: power supply 1 (incl. supply of electronics)
V2 Load voltage: power supply 2, fed through, not used in device

64.1 24V supply (SELV/PELV)

WARNING
Use of incorrect or defective power supply unit

Danger to life due to dangerous voltages on touchable parts

» Only use for SELV or PELV power supplies in accordance with EN I1SO 13849-2,
which allow a maximum of 60 VDC or 25 VAC in the event of a fault.
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External supply of sensors and actuators

Sensors and actuators with external power supply can also be connected to the device. The use
of PELV power supplies must also be guaranteed for externally supplied sensors and actuators.

Decoupling of external electrical circuits

Decouple circuits that are not designed as SELV or PELV systems by means of optocouplers, or
other measures.

WARNING
Potential differences
Dangerous additions of voltages

» Avoid potential differences between internal and external load voltage supplies
(24 VDCQ).
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6.5 Connecting safe sensors and actuators

NOTE
ﬂ We recommend pre-assembled 5-pin sensor cables. Suitable cables can be found on
www.turck.com.

DANGER
Wrong supply of sensors and actuators

Danger to life due to external supply
» Exclude external supply.

» Guarantee that the inputs are only supplied through the same 24 V source as
the device itself.

The device has M12 connectors for connecting safe sensors and actuators. eight The maximum
tightening torque is 0.6 Nm.

Safety inputs (FDI)

9@ ©E

OO O O] [O.0 (o e)

2 connector, safety inputs (FDI)

IC__ e
ooo Tl

Fig. 15: M

—_

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

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

_C

5 1=Vaux1/T1

= 2=FDI(T2)
1(000)3 3=GND (V1)

o 4=FDI(T1)
5 4 5=T2

Fig. 16: Pin assignment FDI at X0...X3

Signal Meaning

VAUX1/T1 Sensor supply/test pulse 1
FDI (T2) Digital input 2

GND (V1) Ground V1

FDI (T1) Digital input 1

T2 Test pulse 2

FE

FE is connected to the thread of the M12 connector.
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Safety in- and output (FDX)

OO000

Fig. 17: M12 connector, safety in-/outputs (FDX)

» Connect the sensors and actuators to the device according to the pin assignment.

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

5 1=Vaux1/T1
= 2 =FDO-/FDI (T2)
1(000)3 3=GND (V1)
o 4=FDO+/FDI (T1)
5=T2

Fig. 18: Pin assignment FDX at X4...X7

Signal Meaning

VAUX1/T1 Sensor supply/test pulse 1

FDO-/FDI (T2) Digital output (M)/digital input 2

GND (V1) Ground V1

FDO+/FDI (T1) Digital output (P)/digital input 1

T2 Test pulse 2

FE FE is connected to the thread of the M12 connector.

DANGER
Connection of fast reacting loads

Danger to life due to connection failures

» Use loads with mechanical or electrical inertia. Positive and negative test pulses
have to be tolerated.
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/ Commissioning

7.1 Initial commissioning

7.1.1 Mounting and electrical installation

» IP address at the device [ 26].

»  Please assure the proper closing of the protective cover over the rotary coding
switches [ 26].

» Install the device according to the instructions [ 14].

» Connect the Ethernet cables according o the instructions [ 19].

» Connect the power supply according to the instructions [ 20].

»  Wireinputs and outputs depending on their application [ 22], Schaltungsbeispiele.

» Seal unused connectors with the respective protection caps [ 18].

Connecting the supply voltage

» Before the operating voltage is applied, assure that:
- no wiring or grounding errors exist
- a safe grounding of the device or of the application is guaranteed

» Connecting the supply voltage

»  After the supply voltage is applied, check if all supply voltages as well as the output
voltage are in the permitted range.

»  Checkif the device works properly or if errors are displayed by controlling the diagnostics
an status displays.

7.1.2  Configuring in Turck Safety Configurator
»  Configure the Safe Link network in Turck Safety Configurator [ 31].

7.1.3  Commissioning the device at the PLC
»  Configure the device in the PLC.
Configure the device in the configuration software.
Load parameterization and configuration data via the PLC into the device.
Execute a functional test.

Check if the device works according to the configuration and if all safety functions react
as experted.

>
>
>
>

7.2 Safety planning

The operator is responsible for the safety planning.

7.2.1 Prerequisites
»  Perform a hazard and risk analysis.
» Develop a safety concept for the machine or plant.
»  Calculate the safety integrity for the complete machine or plant.
» Validate the complete system.
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7.2.2  Reaction time
If the device is operated with higher availability, the max. reaction time is extended (see "Safety
Characteristic Data” [ 25]).
In addition to the reaction time in the device, any reaction times of other safety components in
the system must also be taken into account. Please find the respective information in the tech-
nical data of the respective devices.
7.2.3  Safety characteristic data
Characteristic data Value Standard
Performance Level (PL) e EN/ISO 13849-1:2015
Safety category 4
MTTF, > 100 years (high)
Permissible duration of use (TM) 20 years
DC 99 %
SIL (Safety Integrity Level) 3 EN 61508
PFH 3.85%x10°1/h
Maximum on-time 12 months
SIL CL 3 EN 62061:2005+
PFH, 5.08 % 10° 1/h Cor.:2010+A1:2013+A2:2015
SFF 98.22 %
Max. reaction time in case of Value Standard
shutdown
Turck Safe Link > local output The values are calculated in EN 61508

Local input > Turck Safe Link

the Turck Safety Configurator
depending on the application
and specified in the validation
protocol

Local input <> local output

35ms
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7.3 Addressing

TBEN-L...-4FDI-4FDX is a multi-protocol device. As with all multi-protocol devices, the network
settings can be adjusted depending on the operating mode via three decimal rotary coding
switches on the device (last byte of the IP address only), via the web server, the Turck Service
Tool or the Turck Automation Suite (TAS). For more detailed information on configuring the
network settings and the operating mode, please refer to the user manual at www.turck.com
(100047771).

Setting the IP Address via rotary coding switches

»  Open the cover above the switches.

»  Set the last byte of the IP address via the three rotary coding switches under the cover at
the device.

»  Execute a power cycle.

DANGER
Intrusion of liquids or foreign bodies through open cover

Danger to life due to failure of the safety function
» Tightly close the cover above the switches.

ERR WINK

OO00O0

BUS

Memory Address
23 23 23
1 411 4 1 4
0 5|0 500 5
&
x 100 x10 x1
Ouwa Ethernet A O

Fig. 19: Rotary coding switches at the device

In the delivery state, the rotary switches are set to 600 (0 - 0 - 0). Address 000 and addresses >
900 are not valid F addresses.

Switch position Mode Description
000 Network reset The Network reset resets the following the network settings to the default
values:

IP address: 192.168.1.254
Subnet mask: 255.255.255.0
Gateway: 192.168.1.1

1...254 Rotary In rotary mode (static rotary), the last byte of the IP address can be set
manually at the gateway. The other network settings are stored in the
non-volatile memory of the gateway and cannot be changed in rotary
mode. Addresses from 1...254 can be set.

300 BootP In BootP mode, the network settings are automatically assigned by a
BootP server in the network. The subnet mask assigned by the BootP
server and the default gateway address are stored non-volatile in the
memory of the gateway.
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Switch position Mode Description
400 DHCP In DHCP mode, the network settings are automatically assigned 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 mechanisms for IP address
allocation:
Automatic address assignment: The DHCP server assigns a permanent
IP address to the client.
Dynamic address assignment: The IP address assigned 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 reassigned.
Manual address assignment: A network administrator assigns an IP ad-
dress to the client. In this case, DHCP is only used to transmit the as-
signed IP address to the client.

500 PGM In PGM mode, the complete network settings can be assigned manually
via TAS (Turck Automation Suite), the DTM or a web server. The data are
stored non-volatile in the device.

600 PGM-DHCP In PGM-DHCP mode, the device is initially a DHCP client and sends DHCP
requests until it is assigned a fixed IP address. The DHCP client is automat-
ically deactivated as soon as the device has received an IP address via TAS
(Turck Automation Suite), the DTM or the web server. The data are stored
non-volatile in the device.

In PROFINET:

If a DHCP server is used in the network, problems may occur when assign-
ing the IP address, as in this case both the DHCP server and the PROFINET
controller (via DCP) attempt to assign the IP address.

900 Factory reset The factory reset resets all settings to the default values:
Network setting (IP address, subnet mask, gateway)
PROFINET device name
Device parameters

901 Erase memory: Deletes the content of the configuration memory
Safe Link Teaching-in the network for device replacement (without Turck Safety
Configurator TSC), number of TBEN-modules, which are read-in:
921 1 module
922 2 modules
923 3 modules
924 4 modules

NOTE

ﬂ Turck recommends setting the last byte of the IP address via the rotary coding
switches before configuring the safety function of the devices in the Turck Safety
Configurator.

Addressing the devices in Safe Link

The Safe Link node address is assigned in Turck Safety Configurator. Up to 31 Safe Link modules
can communicate safely with each other via Turck Safe Link, whereby one of the modules is
defined as a Turck Safe Link manager in the safety configuration in the Turck Safety Configur-
ator.
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Installing and licensing the Turck Safety Configurator (TSC)

Downloading the software

Your Global Automation Partner

NOTE

A coupon code is required to download the software. The coupon code can be re-

quested from Turck customer service. Further information can be found on the
product page of the software.

»  Enter the code.

TURCK.COM

Sales: +49 208 4952-380

INDUSTRIES & SOLUTIONS

Products 3 Downloads3 Software 3

EARCH

CONTACT TURCK

APPROVALS

TRAININGS

SOFTWARE

PRODUCT REGISTRATION >

RETURN SERVICE

KNOW-HOW

[ |

NEWS
5

SUPPORT

COMPANY

TURCK SAFETY CONFIGURATOR

_—?ﬁl_?

Safety Configurator

Download software

Coupon code
Next

Use the TURCK Safety Configurator (TSC) to configure
our hybrid safety /0 modules. The TSC also assists you
in the commissioning and documentation of your safety-
related application

System Requirements
Developed for the Microsoft® Windows7/ Windows 8/
‘Windows 10/ Windows 11® operating system.

At least 2GB free RAM

At least 10GB free hard disk space

“To download, you will need a coupon code which you
enter in the field below. After that, the link to the TSC is
released and can be downloaded with a single click

Information on installing the software can be found here.

You don’t have a coupon code yet?
Then contact us here and we will send you a free 30-day
voucher code.

Fig. 20: Turck Safety Configurator: Entering the coupon code

» Download the software. Turck recommends to always use the latest software.

¥
oA

Downloads: 0

The following downloads are available:

Download software

»  Download: TURCK Safety Configurator

Nete: Please do not use a download manager for your download

File size: 307.4 MB

Fig. 21: Turck Safety Configurator: download

»  Unpack the zip archive and install Turck Safety Configurator.

V01.00 | 2025/07 | 28



Commissioning TURCK

Installing and licensing the Turck Safety Configurator (TSC) Your Global Automation Partner

74.2  Installing the Software
Prerequisites:

The software was downloaded.
The zip archive was unpacked.

» Execute the installation file "install.exe”, select the installation language and click Next.
»  Select your country, agree to the license terms, and click Next.

» If you want to remove an already installed version of the software during the installation
process: check the version you want to uninstall and click Next.

»  Select Standard installation or Virtual machine and click Next.

wreceg Safety Configurator Setup
Safety Configurator 5.25.7.100 - Installation options
Set up options for installing. Afterwards click "Next" to continue.
®
Installation location:
— C:A\Program Files\Safety Configurator\TURCK Safety Configurator 5.25.7.100 I:‘
—— License option:
(® Standard installation
() Virtual machine
—D
N C |
Safety Configurator e | [ conce

Fig. 22: License options

NOTE

ﬂ The document “Installation and Licensing” (ID 100048623) contains further informa-
tion on the licensing model and license management in the Turck Safety Configur-
ator.

»  Define the scope of installation, click Next, and start the installation.

After successful installation, the Turck Safety Configurator can be started and licensed.
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74.3  Licensing the Software

The license must be activated when the Turck Safety Configurator is started for the first time
after installation.

»  Start the Turck Safety Configurator.
»  Confirm the following dialog with Yes.

Warning >

ﬂ Mo valid license found. Do you want to add a new license?

.................................

Yes Mo

Fig. 23: Dialog box: no valid license found

» Add the coupon code in the Add new license window.

Please enter your license data

Flease choose whether you want to redeem a coupon code online or already have a license key:

(®) Coupon code

Mote: This requires Internet access. If you do not have Internet access on
this computer you can visit our activation website on another computer to
redeem your coupon code and receive a license key. You may need the
following hardware ID.

Web registration: http: ffwwewe, turck, deTSCHicense

I\['l:ll_lr harlj'.l\'are ID: Thkkrhkhkrkhhkhhhkhhhhikhhhh |

License key |

Lozt your license data?

Next> || Cancel || Hep

Fig. 24: Entering the coupon code
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7.5 TSC: Creating a configuration and loading it into the devices

»  Start the software.

=  Turck Safety Configurator starts with the Start assistant, which will lead through the first
steps after program start.

7.5.1  Creating a new workspace

» Inthe start assistant, select option New workspace, enter a name and a storage location
and create the new workspace with Create and open hardware configuration.

F B = O% BB oob B s 2

Commissioning | Context

Window and layout Monitor

444

First.

# TURCK Safety Configurator: What would you like to do?

DMMISSIONING WIZARD

Devices| Catalog Components | Workspace

8 interface .| Interface: No connecton configured

Fig. 25: Creating a new workspace

=  The new workspace is created.
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752  Define the Safe Link manager and create the basic configuration

Turck uses the terms “Safe Link manager” and “Safe Link device”. The following description only
uses the term “master” due to the naming in the Turck Safety.

» Under Select master, select the TBEN-LL-4FDI-4FDX and confirm with OK.

| Select master -~ o x
— Select master
The first step in the hardware configuration s selecting the master. All supported devices are isted here. After confirming with
"OK" or by double-cicking, the selected device s set as the master.
(tben o
Name | Article number
I-umqu(mmagass] 100039886
ok || comn || e

Fig. 26: Selecting a Safe Link manager (master)
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=  The Properties window — TBEN-LL-4FDI-4FDX is opened.

' Properties - TBEN-LL-4FDI-4FDX (100039886)

General  LocalfOs  Safe Link

General
Name: | TBEN-LL-4FDI-4FDX (100039886) |
Base configuration: | Safe Link configuration

[] Create all safety inputs in the same OSSD

Safe inputs and outputs are assigned Safe Link bits in an automatically generated configuration, and, thus, they can be used by other Safe Link devices. The assignment is explained in the
manual.

["] Show advanced settings

Fig. 27: Properties
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Address assignment for the Safe Link manager (master)

The Safe Link address is assigned in the Safe Link tab.
»  TBEN-LL-4FDI-4FDX as manager and set the device address.

= Properties - TBEN-LL-4FDI-4FDX (100039886) - o *
General  Locall/Os  Service
| Safe Link
|| Manager
Group: 1 -
—_——
Timing type: Standard [~]

Fig. 28: Address assignment for the Safe Link manager
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Configuring local 1/0s

In the register tab Local I/Os, the safe slots of the TBEN-LL-4FDI-4FDX are configured.

' Properties - TBEN-LL-4FDI-4FDX (100039886) - o x

Local 1/0s configuration

VO name [ Type Signal name/device name State Expert
FDI 0/1 ¢ E-stop FDI 0/1 E-stop Enabled Expert...
FDI 2/3 # E-stop _H)(Z,"]Eﬂnp Enabled Expert...
FDI 4/5 1 E-stop | FDI 4/S E-stop  Enabled Expert...
FDI &6/7 * E-stop FDI 6/7 E-stop Enabled Expert...
FDX 8/9 @ Safe output | FDX 8/9 Safe output Expert...
FDX 10/11 ' Safe output |FDX 10/11 Safe output Expert...
FDX 12/13 @ Safe output |FDX 12/13 Safe output Expert..,
FDX 14/15 @ Safe output FDX 14/15 Safe output Expert...

Fig. 29: Local I/Os in TSC
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Basic configuration

NOTE

ﬂ The basic configuration for the Safe Link manager needs to be adapted for the Safe
Link manager (s. TSC: Safe Link application example [ 49]). For the Safe Link
devices, the configuration can initially be adopted as it is and later adapted depend-
ing on the application.

In the basic configuration, the safe inputs (FDI) at C0...C3 are defined as double channel forced,
safe inputs (dry contact). The safe in-/outputs (FDX) at C4...C7 are configured as safe outputs
according to PLe.

Channel Type designation 1/O name Device name

FDI0/1 E-stop Safe input (dry contact) Double channel forced

FDI2/3 E-stop Safe input (dry contact) Double channel forced

FDI4/5 E-stop Safe input (dry contact) Double channel forced

FDl6/7 E-stop Safe input (dry contact) Double channel forced

FDX8/9 Safe output Safe output Safe output according to PLe (test
pulse every 500 milliseconds)

FDX10/11  Safe output Safe output Safe output according to PLe (test
pulse every 500 milliseconds)

FDX12/13  Safe output Safe output Safe output according to PLe (test
pulse every 500 milliseconds)

FDX14/15  Safe output Safe output Safe output according to PLe (test

pulse every 500 milliseconds)

»  Complete the configuration with OK.
=  The basic configuration is applied.
=  The release circuits of the basic configuration are automatically created.

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com V01.00 | 2025/07 | 36



Commissioning TURCK

TSC: Creating a configuration and loading it into the devices Your Global Automation Partner

Release circuits (OSSDs) of the basic configuration

In the basic configuration, the release circuits OSSD1...05SSD4 and OSSD61...0S5D64 are
predefined as follows:

Release circuit (OSSD) Channels
0OSSD 1 FDX8/9
OSSD 2 FDX10/11
0SSD 3 FDX12/13
0OSsD 4 FDX14/15
0OSsD 29 FDI6/7
0OSsSD 30 FDI4/5
0SSD 31 FDI2/3
0SSD 32 FDIO/1

< > ¢ > |< >
Devices 3 Devices: 3 Devices: 3

<
[}
@ FDX 10/11 Safe output -> 2. OSSD x |@ -] =]

< > |« > |« > |« >
Devices: 3 J Devices 3 | Devices: 3 | Devices:
4 interface Interface: No connection configured

o

Fig. 30: Release circuits (OSSDs) of the basic configuration
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7.53  Adapt the configuration of the safe channels to the application
The configuration of the safe channels can also be adapted to the application afterwards.

»  Select the configuration of the device to be changed and open the hardware configura-
tion.

o —

- —

Hardware Output Check
configuration~  Jassignment configuratio

Configuration

&

Workspace R X

Workspace: SafeLink (2)

[01.01] I SafeLink (2) Config

Fig. 31: Opening the hardware configuration

Adapt the channels of the TBEN-LL-4FDI-4FDX in the Local I/Os tab - to the requirements of
the respective applications.

* Properties - TBEN-LL-4FDI-4FDX (100039886) X
General | [Local jOs  Safe Link
Local JOs configuration

/O name Type Signal name/device name State Expert
FDI0/1 t E-stop FDI 0/1 E-stop Enabled Expert..
FDI12/3 ! E-stop FDI 2/3 E-stop Enabled Expert...
FDI 4/5 ! E-stop FDI 4/5 E-stop Enabled Expert...
FDI&/7 ! E-stop FDI 6/7 E-stop Enabled Expert...
FDX 8/9 @ Safe output FDX 8/9 Safe output Expert.
FDX 10/11 @ Safe output FDX 10/11 Safe output Expert.
FDX 12/13 @ Safe output FDX 12/13 Safe output Expert...
FDX 14/15 @ Safe output FDX 14/15 Safe output Expert.

Show advanced settings oK Cancel Help

Fig. 32: Configuration of the local I/0s
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Clicking Expert opens the expert settings for In- and outputs.

= Expert settings - o x

Type name [E-stap |
Graphic
Yo type Safe nput (dry contact) -

Test pusse length 0 :|ms

= Expert settings - o x

Typename |Safe output ]
VO type | safe output -]
Test pulse interval ‘Safe output according to Pl (test pulse every 500 milseconds) | |
[ossp 2 -]

Device type
[] startup test
- Local
[#] Local acknowledgment/reset

Address [FB1 ]
Bt ls E
[l Inverted

[+ Acknowledge also after startup

— Contact synchronization time

Synchronization time |
Infinely

— Contact stabiizng time (switch-on fiter)

0.1F]s

Contact stabiizing time (switch-on fiter) |

01fs

— Single channel interruption
Shutdown with test request
Shutdown without test request
Tolerancing without shutdown

Tolerance time [

01[5s

Switch-off delay

lrsmlmoifdday [ 0:]s ‘

Auxiiary signals

Eror unlock |- gl
O 1

4 dent
’7 In-1 In-2

| reoredss | [ oc ]| om [ we |

Fig. 33: Expert settings of the I/Os

NOTE

The description of the functions is part of the online help of the Turck Safety Config-

urator.
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Advanced settings — Global error unlock

If the Advanced settings are activated, a fieldbus bit for a global error unlock of the device can
be configured in the Service tab.

= Properties - TBEN-LL-4FDI-4FDX (100039886)

General Local JOs Service Safe Link

| Global error uniock

Address: FDI 5 (FDI 5 Standard input) -
FDIS (FDI 5 Standard input)

FDI 4 (FDI 4 Standard input)

FBO

FB1

® Negative

Bit:

Edge:

| Show advanced settings OK Cancel Add to user catalog Help
Fig. 34: TSC - Advanced settings, global error unlock

»  Set the global error unlock and close the Properties dialog with OK.

NOTE

The global error unlock can also be executed via the process data bit "UNLK" in the
device process output data Process output data.

Complete the hardware configuration in the start assistant

» Close the dialog box hardware configuration with OK.
=  The release circuits for the hardware configuration (example configuration) are created.
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754  Adding Safe Link devices

The Safe Link manager can control up to 31 Safe Link devices. Adding a Safe Link device config-
uration to the Safe Link network is described below. All other Safe Link devices are configured
accordingly.

» Inthe workspace, right-click on the Safe Link manager configuration and open the device
selection window via New configuration.

TURCK S

y =+ = D Mmoo oo p ] 8y w?

Q

Hardware Go Manitor  Commissioning Context

configuration = online = functions = settings .= help~
Configuration Window and layout Monitor Help Search
Workspace 2 Xx
Workspace: SafeLink (2)
@ Recently used workspaces New configuratior

~

New configuration S

Safelink (2)
woor] f§ SdeL'nk(2)Ounrgur4u.I SEknk (2) eNtwv.‘clI&‘ch
5] I

Open workspace / configuration

Add configurat
Add configuration  A—
@ Delete configuration  Del

Rename configuration F2

0 Copy configuration

$  Setup interface
*
@  Update all checksums / f
"" *
HARDWARE CONFIGURATION SETUP INTERFACE COMMISSIONING WIZARD
Here you can define and configure planned The interface to the master can be configured After the hardware configuration, the wizard
hardware or spe: e addresses for the here in order to start the diagnostics afterwards. guides you through addressing and configuration

of the devices

Devices Catalog Components Workspace

Add new configuration to workspace § Interface ... Interface: No connection configured

Fig. 35: Adding a new configuration for Safe Link device to the workspace

»  Select the TBEN-LL-4FDI-4FDX in the subsequent Select master window.

»  The configuration of the local I/Os corresponds to the basic configuration [ 36], the Safe
Link device address is assigned automatically. [ 36]
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»  Optional: Configure Local I/0s according to the application (see Adapting the configura-

tion of the safe channels to the application [ 38]) and assign the device address for the
device under Safe Link.

2 [

= Properties - TBEN-LL-4FDI-4FDX (100039886)

TBEN-LL4FDI4FOX.
(100039886)

Local JOs configuration
B & ‘
/0 name [Type
Select safety Edit safety =T - [ Properties - TBEN-LL-4FDI-4FDX (100039886)
monitor monitor s P
FDI + E-stop
Safety monitor
FOI4/S 1] Estop General  LocalUOs | Safe Lnk
FDL6/7 1 Estop
‘Safety monitor FDX 8/9 @ safe outf /| Safe Link
FDX 10/11 @ Safe out]
FDX 12/13 m Safe out 1] Manager
rox 413 eseon | oy
swonaggress: [z T

] Show advanced settings

Fig. 36: Configuring Safe Link devices

] Show advanced settings

‘Cancel
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=  The new configuration of the Safe Link device is saved and the device is added to the
workspace.

[TBEN-LL-4FDI-4F

v— -
g = = O ™ oo oo p [ w?
Q
vare Output Check Undo 0SSDs Tile Go Monitor Context
configuration=  assignment ' configuration = . vertically=  online functions = help =+
Configuration Window and layout Monitor Help Search

Workspace 2 x

FOU 14 Sat outpat
Workspace: Safelink (2)

~

L
[01.02] l SafeLink (2) Configuration (2)

Devices Catalbg Components Workspace
o Devices: 3

$ Interface Interface: No connection configured

Fig. 37: Safe Link device in workspace
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755  Assigning IP addresses to the safe Link devices

» Right-click on the devices one after the other and click on Set interface.

F (= = O O

Hardware Output Check Undo 055Ds
configuration=  assignment ' configuration . -
Configuration Window
Workspace 2 X

Workspace: SafeLink (2)
v -[01.01] E Safel
o

[01.02] I

B New configuration

Add configuration

@ Delete configuration Del
Rename configuration F2

D Copy configuration

I § Setupinterface .. I

@ Update all checksums

Fig. 38: Setting the interface

»  Setthe IP address of the devices according to the rotary coding switch position on the

device.
Interface configuration X
R S Offiine -
Ethernet 192.168.1.18| Q
< »

Fig. 39: Setting the IP address at the device

If the IP addresses of the devices are not known, the network can be searched for available
devices using the search button.

Select device X

Select a device from the list and dick "OK™ to set up a connection.

Index | Current | IP address MAC address Network Device name Search
i es 192.158.1.18 00:07:46:9E:.CF:FE 192.168.1.200/24 TBEN-LL-4FDI-4FD [l
2 Yes 192.168.1.19 00:07:46:9E:D0: 2E 192.168.1.200/24 TEEN-LL-4FDI-4FD Setup ...

Cancel Help

Fig. 40: Devices in the network
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756  Load Safe Link configuration into the devices
»  Start the commissioning wizard and click Next >.

TURCK Safety Configurator 5.1.23.10 (Alpha) - [D12E] - [Device] - [SafeLink Configuration (2).ASCFZ]

Your Global Automation Partner

Edit View
= — - +4
Hardware Qutput Check Undo QSSDs Tile Go Start Monitor Commissioning Context
configuration~  assignment configuration - horizontally = online ~ functions = wizard ...~ help =
Configuration Window and layout Monitor Help

§@ FDX 8/9 Sichere

128 FOX14/15 Scherer usgd

Workspace n x

Workspace: Safelink

~ - [01.01] E SafeLink Configuration
5
[01.02] E° safelLink Configuration (2) e el

FDI /1 Not-Halt
"FOX &/3 Sicherer Ausgang’

[£FDI &
Emergercy stop
Fiaigbizs bt [0 - Sop category 0
Fiskdbus bit [0-4

Safe Link (25

Devices | Catalog Components Workspace - tomato simt

Fig. 41: TSC - starting the commissioning wizard

Search
"1:30 FDX10/M Sicherer Ausga

)
- Safe Link input
Fisdbus bt [1-2

FDI 4/5 Not-Hair

B
[#7D1 45
- Emargengy st

Fisiobus bit [0-2]

» Inthe dialog Commissioning wizard settings, enter the Name of the validator and the
Password for safety monitors (release password) and confirm with OK.

Commissioning wizard settings

If this is not desired, simply skip this window.
To do this, complete the following fields:

General

For faster commissioning, the passwords for the device configurations can be assigned in advance for the entire workspace.

Name of the validator Turck

EEEEE

Password for al safety monitors

OK

Skip

Cancel Help

Fig. 42: TSC - Commissioning wizard, assigning a password
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=  The first connected is prepared for the configuration download.

Commissioning wizard

@ < @ O @ ®

Welcome Configuration Connect Send Activation of Finished
selection modules configuration(s) protective mode

@ Commissioning wizard

Send configuration(s)

o Sending configuration to safety monitor . The duration of this process depends on your configuration. Please wait.

Confirm configuration protocol =

@ Please check and confirm the configuration using the configuration protocal sent by the monitor.,

[oc |
. ___________________________________________________________|

=  The configuration is sent to the first device.
=  The configuration log for the first device is created.

¥ configuration protocol - O

[ L

0001 CONFIGURATION SAFETY IS0 MODULE
0002 Ident: "ELae

R R s R S e S R

0004 Monitor Section
0005 B B I i b o I e I R o o i S

000€ Monitor Version: 38.0

0007 Config Structure: 38.0

00028 PC Version: 3.0

0005 Download Time: 0000-00-00 00:z00
0010 Not Validated

0011l Diag Freeze: no

0012 Error Unlock: no

[ T O

0014 Device Section
0015 R

001l Number of Devices: 24

0017

0018 Index: 0 = "28 Safe Link input™

001S Type: 37 = safe cross communication input dewvice
0020 Sender: station 1

0021 Resp. Time: l234ms (worst case)
0022 Data Item: Bit 28

T A e . e M o T L R =]

0023 Assigned: to OS5D 4
ooz4
0025 Index: 1l = "25% Safe Link input"
ANTE T - 2 — £ = 45 : PR |
Graphical display oK | ‘ Save... | | Print... ‘ | Help
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» Checkand release the configuration using the configuration log.

= Validate configuration — *

- - - —

1 affirm that I will check the configuration
protocol of the monitor and the functionality of
the connected sensors.

Name of the validator:
Turck

Password:

|

Password for safety monitor
- - - - -_— —

Fig. 43: Release configuration

=  All devices in the network are then configured. The software generates a configuration
log for each device, which must be released by the user.

After restarting the Safe Link manager, the network is taught in. All participants in the network
and their configuration are then stored in the Safe Link manager.

Teach Safe Link manager [ Example config Manager (Active configuration) ]

[ Name of configuration: Manager ]

After all devices that are partidpating in Safe Link
hawe been configured and started,
the manager must still be taught.

Do you want to do this now?

Yes, teach manager No, do not teach

Fig. 44: Teaching in the Safe Link manager
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»  Click Yes, teach manager and load the configuration of the Safe Link devices via Start

teach into the Safe Link manager.

= Teaching of Safe Link

0 Start teach

Updating status...

Close

Safe Link nodes Legend
s 160 240 M Enabled
iy | 9@ 17d 250
[0l Accepted
2| 0@ 18 26@
3@ 110l 19 270 [ Mot used
oL @ 20 22N M Teaching required
Sl 13 21| 294 .
No communication
6@ 14@ 2@ 300 (see tooltip)
7@ i5d 23 31@

Help

Fig. 45: Manager teach-in completed

» Complete commissioning via Finish.

=  The Turck Safety Configurator changes to the online mode and opens the diagnostics

configuration.

fety Configurator 5.123.10 - [ --> Monitor online diagn

Edit View

= 0
& @ = DM ool H e 2
Output Check 0SSDs Tile Go Stop Monitor Commissioning Context
assignment configuration vertically = offline = functions = settings ..* help~
Configuration Window and layout Monitor Help

Workspace p ox ||@

228 FDX83 Siharg Awgng’

‘Waorkspace:
pa ng 1o
v --[01.01] E
N sl
[01.02] E ey
0101 Sipems Sarsor
10
31
{#FDi 0r1) 2
s
e - Atomatscher tat
Devices: 5
fia

"0:25 FOX10/1 Sicherer Ausga’

- Safe Lk ingut
Fiskdbus it [121

“FDI 273 Sichesr Sersor

2]
DI 23

- Menzge
Fisitbus 01 (0.3

<

Devices | Catalog | Components | Workspace
g po pa Devices: 5

U 38.00; Release Code: 6324 ¢

Interface: 192.168.1.19; Diagnostics configuration loaded

Search

@ FDX 14/15 Sicherer Ausgang -> 4. OSSD
03 FDX14S Sanera Ausgs

"FDK 8/ Sicherer Ausgang’ 14

23]

- Safe Lk input

Fiskdbus bit [1-0]

“FDI 87 Sizhemr Sereer

]
P01 67

- Marsger
Fiaigbus bit [09]

<
.|| Devices: 5

0% FOXI2A3 Sicherer Ausgd

) -
2]
[#230]
- Safe Lk ingut
Fiskdbus bit [1-1]

“FDI 445 Sichens Sersor

11
[FDI 415

- Marager
Fisigous bit 017

> |« >
.| Devices: 5

Fig. 46: Online diagnostics
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76  TSC: Safe Link application example

The project archive of the application example Example config can be downloaded at the
product TBEN-LL-4FDI-4DX on www.turck.com.

»  Unzip the Example config.AS3ARV project archive and open the workspace of the
application example.

Example config 1 v
Mame Date modified Type Size
| 20241204_154111_Example config Manager_Manager.t.. 12/4/2024 2:41 PM Text Document 14 KB

| 20241204_154341_Example config Device_Device.txt /472024 2:43 PM Text Document 14 KB
| 20241204_154939_Example config Manager_Manager.t... /4/2024 2:49 PM Text Document 15KB
- 20241204_155322_Example config Manager_Manager.t... 12/4/2024 2:53 PM Text Document 17KB
| 20241204_162253_Example config Device_Device.txt /472024 3:22 PM Text Document 14 KB
| 20241204_162531_Example config Manager_Manager.t.. 12/4/2024 3:25 PM Text Document 17KB

Example config Device ASCFZ 12/4/2024 3:23 PM TURCK Safety Configura... 28 KB

i LSCET Joaonoa0-20 Bhd B ot Confias JL KD
| - Example config.AS3WKS 12/4/2024 3:23 PM TURCK Safety Configura... TKB l

Fig. 47: Unzipped archive of the application example

=  The Turck Safety Configurator opens the Example config workspace with two predefined
configurations for Safe Link manager and Safe Link device.

TURCK Safety Configurator 5.1.23.10 (Alpha) - [6324] - [Manager] - [Example config Manager.ASCFZ]

Start Edit
%8 a @
B 8 & = o ®
Window 0OSSDs User Open all OSSD Reset window Status: Zoon Language
- - devices~ windows positions Inactive ~ -
Window | Additional windows Layout Positions Window filter  Zoom Display
Workspace r X

‘Workspace: Example config
- [01.01] EO Example config Manager

-[01.02] E Example config Device

TUNRCIK

T e

Safety Configurator

Devices Catalog Components  Workspace

U 38.00; Release Code: 6324 § Interface ... Interface: 192.168.1.19; The safety monitor is running in protective

Fig. 48: Example configurations for Safe Link manager and Safe Link device
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Assigning the IP addresses of the Safe Link devices (setting the interface)

»  Right-click on the devices one after the other and click on Set interface.

y =+ = O ™

Hardware Qutput Check Undo 055Ds

configuration~  assignment ' configuration - -
Configuration Window

Workspace 2 x

Workspace: SafeLink (2)
v -[01.01) !as.ara

[01.02] E

B New configuration

Add configuration

@ Delete configuration Del
Rename configuration F2

D  Copy configuration

Setup interface ... I

B
@ Update all checksums

Fig. 49: Setting the interface

»  Setthe IP address of the devices according to the rotary coding switch position on the
device.
Interface configuration X
ﬁ# Offine -

Ethemet 152.168.1.18| Q

Fig. 50: Setting the IP address at the device

If the IP addresses of the devices are not known, the network can be searched for available
devices using the search button.

Select device
Select a device from the list and dick "OK” to set up a connection.

Index | Current |IP address MAC address Metwork

Device name Search
1 Yes 192.168.1.18 00:07:46:9E:CF:FE 192,168.1.200/24 TBEN-LL-4FDI-4FD ~
2 Yes 192.168.1.19 00:07:45:9E:D0: 26 192,168.1.200/24 TEEN-LL-4FDI-4FD e

v

Fig. 51: Devices in the network
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Release circuits (OSSDs) of the example configurations
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The example configurations of the Safe Link manager and the Safe Link device each contain
four release circuits.

TURCK Safety Configurator 5.1.23.10 (Alpha) - [6324] - [Manager] - [Example config Manager.ASCFZ]

Start Edit

‘Window 05SDs User Tile Reset window Status: Zoom Language
- - devices= | vertically = positions Inactive = inv -
‘Window = Additional windows Layout Positions ‘Window filter ~ Zoom Display
@ FDX 8/9 Sicherer Ausgang -> 1. OSSD - ] X |
028 FOX&S Schara Auseng ~ 00 FDIIZNT Shaar Ausgd A

B
23]

- Safa Lk inut

Fiagbus bt [1-]

FDI 4/ Sichen Sersor

- Automatc start - automati start

v v
< > |« >
Devices: 5 .| Devices: 5

ta =

0 FOX

- Automate start

Devices: 5 .| Devices: 5

U 38.00; Release Code: 6324 $ Interface .

Fig. 52: Example configuration, OSSDs Safe Link manager

ty Configurator 5.1.23.10 (Alpha) - [D12E] - [Device] - [Example config Device ASCFZ]

Start Edit

| Be4H 0 B2 a

Window 0SSDs User Tile Reset window Status: Zoom Language
- - devices* vertically = positions Inactive = in* -
‘Window Additional windows Layout Positions ‘Window filter  Zoom Display

@ FDX 8/9 Sicherer Ausgang -> 1.0SSD | Reset window positions and show windows on the monitor of the main application. r

12 FDX14/1S Seherer Ausgs A 0 Fox. - A

FOK 12/13 Sicherer Ausgang

- Siop ctegary 0
10
Safe Link 28]
v v
Devices: 4 .| Devices: 4
7] i
- 21 FDX8S Sonww Ausgang ~
FO8 10/ Sihere Ausgeng FON 1471 Sishwrer usgans
iE
- St categary 0
b bt (01 Foshus it [0
Safe Link [29]
v v
Devices: 4 .| Devices: 4
Reset window posttions and show windows on the monitor of the mail PR eS terface: 192.168.1.26; Error during data trans

Fig. 53: Example configuration, OSSDs Safe Link device
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Safety configuration of the application example
Safety sensors:

Safe Link manager, Safe Link address 1: 2-channel emergency stop at X0 (input FDIO/1)
Safe Link device, Safe Link address 2: 2-channel emergency stop at X0 (input FDIO/1)

NOTE

ﬂ The example configuration only contains the OSSDs of the safe outputs of the
devices. All OSSDs of the manager and the device have the same structure in the ex-
ample configuration.

Safe Link manager configuration, 1. OSSD FDX 8/9 (example)

@ FDX 8/9 Sicherer Ausgang -> 1. OSSD — O X

"0.28 FDX&S Sicherg Auwsgang’
7]

) [- :)
"FOH 8/ Sicherer Ausgang’
82281
Figidbus bit [1-3 [ b

- Safe Link input
[

FDI 0/1 Sichesr Sensor "Automatischer StarET - Manager
Figddbus bit [0-4
Safe Link [25]

el

[2]
[EFDI 0]
- Manager

Fiskdbus bit [0-3 - Automatic starl

Devices: 5

Fig. 54: Configuration 1. OSSD (FDX8/9) of the Safe Link manager

The 2-channel emergency stop at X0 (FDIO/1) switches the output at FDX 8/9 via an OR
function block and is linked to fieldbus bit 0-3 via the output assignment.

The 2nd input of the OR function block is linked to Safe Link bit 2:28 (from the Safe Link
device, address 2) and to fieldbus bit 1-3.

The output at FDX8/9 is linked to fieldbus bit 0-4 (from the manager) and Safe Link bit 28
(from the manager).
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Safe Link device configuration, 1. OSSD FDX 8/9 (example)

Your Global Automation Partner

#@ FDX 8/9 Sicherer Ausgang -> 1. OSSD

"1:28 FDX 14415 Sicherer Ausgd’

[0
[#1:28)
- Eafe Link input
Fisidbus bit [1-0]

“FDI V1 Mot-Halt™

[EFDI 01
- Emamency stop
Fiskdbus bit [0

- Automatic starl

Devices: 4

“FOX 89 Sicherer Ausgang™

[
- Stop categary 0

Figidbus bit [0-4
Safe Link [28]

Fig. 55: Configuration 1. OSSD (FDX8/9) of the Safe Link device

The 2-channel emergency stop at X0 (FDI0/1) switches the output at FDX 8/9 via an AND
function block and is linked to fieldbus bit 0-0 via the output assignment.

The 2nd input of the AND function block is linked to Safe Link bit 1:28 (from the Safe Link
device, address 1) and to fieldbus bit 1-0.
The output at FDX8/9 is linked to fieldbus bit 0-4 (from the device) and Safe Link bit 28 (from

the device).

Function (after downloading the configuration to the devices):

If the emergency stop is not activated, the FDX8/9 output on the Safe Link manager (left win-
dow) is switched and the output signal is forwarded from the Safe Link manager to the Safe
Link device (right window) via the Safe Link bit 1:28. Due to the bonding, the output on the
Safe Link device only switches if the emergency stop on X0 on the Safe Link device (right win-

dow) is also not actuated.

(@ FDX 8/9 Sicherer Ausgang -> 1. OSSD

“0:28 FDK&/S Schera Ausgng’

m
[=223]
- Safe Link ingut
Fiskdbus bit [1-9

“FDI 0/1 Sicherr Sensor”

]
i o

- Emergercy sicp

Figidbus bit [0-3]

Devices: 5

> [10]

]

- Automatic start

“FDH 8/9 Sicherer Ausgang’

- Stop category 0

Safe LinkMManager

7

A FDX 8/9 Sicherer Ausgang -> 1. OSSD

“1:28 FDX14/15 Sicherer Ausgdl

7

0]
#122]
- Ssfe Lok it
Fiddbus bit [1-0)

“FDI 01 NotHair

PO 819 Sicherer Ausgang’

IE
m
[5FDI 0v1)

- Emer st
e P

E

- Automatio star!

Fig. 56: Emergency stop not triggered, output switched

+| || Devices: 4

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

[E]

- Stop catagory 0

Fieldbus bit [0-4

Saie Link[23]
Starus: O
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If the emergency stop on X0 of the Safe Link manager (left window) is activated, the outputs on
the Safe Link manager and Safe Link device are deactivated.

“FDI 0/1 Sicherr Sensor”

Devices: 5

]

Safe LinkManager

tid FDX 8/9 Sicherer Ausgang -> 1. OSSD = m| X @ FDX 8/9 Sicherer Ausgang -> 1. 0SSD - m| X
0 FDIas Snrs AmEng 428 FDRI4S Schme Ausg
! / - Safe Link-Device
m K 85 Sihmer usgan
w528y e e Lo
Pl 7 P 11

“FDI 01 NotHair

= - Stop cstegory 0 ol "FDK 25 Sicherer Ausgang’
IS 0 Fiskdous bt [0 % ¥
L Sate Lk 28] -
< Stmus: O m

2 ::Em;q - Automatic st Fiekdbus bit [0-0] e o e - Sop category 0
Fisldbus bit [0-4
Sate Link 28]

Staus: O

Devices: 4

Fig. 57: Emergency stop on manager triggered, output deactivated

Actuating the emergency stop on X0 of the Safe Link device (right window) only deactivates

the output on the Safe Link device.

“FDI 0/1 Sicherer Sensor”

Devices: 5

]

ta FDX 8/9 Sicherer Ausgang -> 1. 0SSD = m} X @ FDX 8/9 Sicherer Ausgang -> 1. OSSD - m x
0 FIKuS Schere Asgng 128 FDX14/A5 Scherer Ausgd
1) / Safe Link-Device
m FIK 019 Sicheer Ausgang’
[#223] . - S Lnk ing
ity 71 Bttt

“FDI 01 NotHair

Gt stegory 0 3| T 85 Sihrer usgan
| e® : 110 Fiadtus b 109 % §
L e Lkize] .
E
] = & ,
1 o) £ Rl 5
- Emergercy st - o star i A echer StarEr
T Automatic start Fadbus bit (0.0 wtomati F:::m(;yqu
o Lk2s]
Stmas 06
Safe LinkManager| =
- Automatc start

Devices: 4

Fig. 58: Emergency stop triggered on device, output deactivated
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7.7 Commissioning the device in PROFINET

7.7.1  Address setting in PROFINET

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

NOTE

ﬂ DCP is a standard protocol and is not part of the installation of TAS, for example.
The protocol can also be used outside of PROFINET in IPC operating systems
(Windows, Linux), for example, and is available in tool packages such as WinPcap,
Npcap, Wireshark, etc.

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

The address is assigned in two steps:

Assignment of a unique plant specific name to the respective field device

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

PROFINET naming convention

The device name is checked for correct spelling during input. The following rules apply to the
use of the device name in accordance with PROFINET specification V2.3.

All device names must be unique.
Maximum name size: 240 characters
Allowed:
- Lower case letters a...z
— Numbers 0...9
- Hyphen and dot
The name may consist of several components separated by a period. A name component,
i.e. a string between two dots, may be a maximum of 63 characters long.
The device name must not start or end with a hyphen.
The name must not begin with "port-xyz” (y...z=0...9).
The name must not have the form of an IP address (n.n.n.n, n =0...999).
Do not use special characters.
Do not use capital letters.
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7.7.2  MRP (Media Redundancy Protocol)

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

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

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

It is not possible to use Fast Start-Up in an MRP network.

7.7.3  User data for acyclic services

The acyclic data exchange is by using via Record Data CRs (Communication Relation). Via these
Record Data CRs the reading and writing of the following services is realized:

Writing of AR data (AR = Application Relation)

Writing of configuration data

Reading and writing of device data

Reading of diagnostic data

Reading of I/O data

Reading of Identification Data Objects (I&M functions)

Acyclic device user data

Index Name Data type Access Comment
Dec. Hex.
1 0x01 Module WORD read/ Parameter data of the module
parameters write (slot 0)
2 0x02 Module STRING read Designation assigned to the
designation module (slot 0)
3 0x03 Module revision  STRING read Firmware revision of the module
0x04 Vendor ID WORD read Vendor ID for Turck
5 0x05 Module name STRING read The device name assigned to
the module
0x06 Module type STRING read Device type of the module
0x07 Device ID WORD read Device ID of the module
8...23  0x08... reserved - - -
0x17
24 0x18 Module WORD read Diagnostic data of the module
diagnostics (slot 0).
25...31 0x19... reserved - - -
Ox1F
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Index Name Data type Access Comment
32 0x20 Input list ARRAY of read List of all module input channels
BYTE
33 0x21 Output list ARRAY of read List of all module output
BYTE channels
34 0x22 Diag. list ARRAY of read List of all 1/0O-channel
BYTE diagnostics
35 0x23 Parameter list ARRAY of read List of all I/O-channel
BYTE parameters
36... 0x24... reserved - - -
28671  Ox6FFF
28672 0x7000 Module WORD read/  Activate fieldbus protocol
parameters write
28673... 0x7001 reserved - - -
45039 ...
OxAFEF
45040 OxAFFO 1&MO-functions read Identification & Maintaining
45041  OxAFF1 1&M1-functions  STRING[54] read/  1&M Tag function and
write location
45042 OxAFF2 1&M2-functions  STRING[16] read/  I1&M Installation Date
write
45043  OxAFF3 I&M3-functions  STRING[54] read/  I&M Description Text
write
45044  OxAFF4 |&M4-functions  STRING[54] read/  I&M Signature
write
45045... OXAFF5 I&M5 to I&M15- - Not supported
45055 ... functions
OXAFFF
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7.8  Connecting the devices to a PROFINET controller with TIA Portal

Prerequisites

The software is started.
A new project has been created.
The controller has been added to the project.

7.8.1  Installing the GSDML-file
The GSDML file for the device is available for free download at www.turck.com as part of the

ZIP archive “TBEN-LL-MP1-FILE.zip".
» Adding the GSDML file: Click Options - Manage general station description files (GSD).
» Installing the GSDML file: Define the storage location of the GSDML file and click Install.
=  The device is added to the hardware catalog.

Manage general station description files

Installed GSDs GSDs in the project

Source path: | | IE

Content of imported path

@ File Yersion Language Status In...

E GSDMLV - . - English, German Mot yet installed T.

[<] I |

Delete | ’ Install ‘ | Cancel |

I ———

Fig. 59: Installing the GSDML file in TIA Portal
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7.8.2  Connecting the device to the PLC

»  Select the TBEN-LL-4FDI-4FDX from the Hardware catalog and drag it into the Device &
networks editor.

»  Connect the devices to the PLC in the Devices & networks editor.

T Siemens - C:\Users\christina.scheuenAutomatisierung\TIATBEN-LL-4FDI-4FDX_V16\TBEN-LL-4FDI-AFDX_V16

Froject Edit VWiew Insert Online Options Tools Window Help Totally Integrated Automation

G (YRl sevepraert 5 X T X Q2 T MG E R § coonine F cooriine fp AW ¥ " PORTAL
B AFDIHFD 6 » Device etwo

Devices ‘; Topology view ||ﬁﬂ-h Network view |m'|‘ Device view ‘ Options 122

g = M =
[ % Network 1§ Connections Ml connection e :g E Q! | =
2

™ ‘ Catalog E

g

v [ mentia.. [Search HEI 5
ple-testlab-1513 turck-then-ll-4f - @ Filter Profile: ﬂ E

o

» [ plet CPU 1513-1PN TBEN-LL-4FDI-4.... m Il TBEN L5 4RFID-SDXP B
» [z FEN20 lc-testlab-1513 [l TEEN-L5-8DIN-SDON Ld

» [iz] Siemens [l EEN-L5-8DIP-EDOP B

» i Ungro_ PNAE T} Il TBEN-L5-8DIP-8DOP-01 o
En e | PMAET | y E

» 2§ Securit.. [FROFIBUS 7] Il En-Ls-BIOL E

» (3¢ Crossd [ —— Il EEnLssER 2

» [g§ comm... I FTBEN-LL4FDI<FDX H

» [5]) Docum... [l TEEN-LL4RFID-8DXP e
» [ Langua... Il TBEN-LL4RK-4DIP-4DX... |

» [ version.. " Il TBEN-LL4RMC 'f.

» [} Online acc... 1 Il TBEN-LL4RMC2IOL o
» [ Card Read... » Il TEEN-LL4RIMC4DIP4 3

Il EEN-LLBIOL

Il TEEN-LL-BIOLA

Il TBEN-LL-BIOLAOReSIot

e A
[<] i INE
v [ Information

Device: b

saleiqi] E”

<o [ [

~ ‘ Details view

[ surppy |

TBEMN-LL-4FDI-4FDX

Name
<[] Di— | L

| el Properties  [*iInfo @] %] Diagnostics | Version: | (GSDMLV2.43-TURCK-TBEN_| |

Fig. 60: Connecting the device to the PLC
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783  Assigning the PROFINET device name
» Select Online access > Online & diagnostics.
»  Functions - Assign PROFINET device name.
»  Assign the desired PROFINET device name with Assign name.

Project Edit ¥iew Insert QOnline Options Tools Window Help .
_ Totally Integrated Automation
G (W seveprojert 5 M = X O E: 5 MEE R F coonline ¥ cooffline fp A 2 H 1" PORTAL

Devices

* Diagnostics

=)

Assign PROFINET device name

General

Diagnostic status

5100} BUIUQ [

¥ _] TBEN-L8IOLA
B Add new device
i Devices & networks

Channel diagnostics
» PROFINETinterface [X1] Configured PROFINET device

» (@ PLc 1 [cPuts11. ~ Functions PROFINETdevice name: | SRl b J B
b= s ot amres Assign IPaddress i 1
= e e Device type: | . ‘ o
» E". Security settings 53
» [g# Common data Reset to factory settings
] _rj]] Documentation setti. E
13 r_-@ Languages & resour. { o
~ [ Online access E
Y Displayhide interfac.. E'

Device filter

+ [ com[Rsz32iPPl mul... &
» Eu Intel{R) Ethernet Con Bi;
» [} PANGP Virtual Ether... Tl
= [l Realtek USB GbE Fa... [l

Only show devices of the

Only show devices with bad par

#? Update accessibl Only show devices without names
& Display more inf
» r"_[. plc_1[192.168. Accessible devices in the network:
IF address MAC address Device FROFINET device name Status
ﬂ online & diag..!
13 Eﬂ Broadcom 802.11n ... B"}
» (R Microsoft wi-Fi Dire... &
v ] Microsoft wi-Fi Dire... Fll
[ : )
» L | PCinternal [Local] A
» [ uUsB [s7UsE] ]
- .
» [ Teleservice [sutoma. Tl [<] 1l 1[>]
e T
» U Card ReaderlUsB memor, D LED flashes | Update list | || Assign name
[<] 1l >
- | Details view (<] Il ] <] i ]

|§,Fmpenﬁies ||"j'.|nfo Hﬂ Diagnostics |

|Genera| ” Cross-references ” Compile |

4 Portal view £ Overview Igg-h Devices & ne... Iﬁ Online & dia... Iﬂ Online & dia... I 'f Settings i Scanning for devi ympleted for int...

Fig. 61: Assign PROFINET the device name in TIA Portal
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784  Setting the IP address in TIA Portal

» Select Device - Registerkarte Properties > Ethernet addresses.
»  Assign the desired IP address.

74 Siemens - C:Wsers\christina.scheuerAutomatisierung\TIA\TBEN-LL-4FDIMFDX_V16\TBEN-LL-4FDI-4FDX_V16

Froject Edit View Insert Online | Options Tools Window Help Totally Integrated Automation
5 (Wl saveprojert  Z X 5 3 X D2 M I E R 9 coonline i¥ coofiine . g [A [H x 4" PORTAL
TBEN-LL-4FDI-4FDX V16 » Ungrouped devices » turck-tben-ll-4fdi-4fdx [TBEN-LL-4FDI-4FDX] - X
Devices |§ Topology view ”ﬁg-h Network view |m'|‘ Device view | Options 23]
4 r x
= Device overview d 2
o
=
W | Module Rack Slot laddress | Q address | Type N | Catalog ]
© F G v turck-thendl<4fdi-4fdx 0 0 TBEN-LLFDI4FDX . | [Search> it A
I Add ne Y PNID o 0 turcktberdlHfdid | @ riter  Profile: [A> 7] g
L S - s
R ; o SaketyS il » [l Head module =
= u 0 Feldbus Bits NS
Tz - ule
D f FFNZD ! o Bausteinfarben informati... - m
Tz| S 5 P
¥ &l Siemen I~ ] safe Link Status %
4 ?A Dngios 0 Safe Link Informationen 2
Eg securit... =3
> I:_‘ ECOET 0 Modulstatus H
» 34 crossd... =
- o
13 ';' Comm__ %
v [ Docum... Al nl ] >
» [@ L 4
. r_-@ vangua Ld'. Properties H:i.‘.lnﬁ) y” 9 Diagnostics |
L& Version —
» [ Online acc. J General ” 10 tags ” System constants || Texts ‘ 2
» [i Card Read... General I E
Ethernet addresses
Ethernetaddresses —
- Advanced options Interface networked with L.I':I
Interface options 3
=
Media redundancy Subnet: | PNIE_1 [~ ES
» Real time settings tll_nfo;n_at-lo_n &
~ Fort 1 [X1 P1R]
General ml Device: b:
porei {  IPprotocol z
reints ti L
T“T‘ ) PD intercennecticn il nl_
ERCTITETE N (») SetIPaddress in the =|z
= = project =
v ‘ Details view - Port 2 [X1 P2 R| L ¥
General IPaddress: | 192 . 168 . 1 18 I
Portinterconnection Subnet mask:
= Fort options || Synchronize router settings with IO contraller
[ use router aricleno: [ ]
R o 0 0 « vewon: [ [
A T Al - |

4 Portal view

=3 Overview Iﬁgh turck-then-ll-___

Fig. 62: TIA Portal: Assigning the IP address
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7.8.5

Connecting the device online with the controller

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

Siemens -
Project Edit View Insert gnllmle ‘_Optloﬂs Tools Window Help Totally Integrated Automation
G (R B saveproject S ¥ 3 B X D @: T [0 H R & Goonline §¥ Gooffine £ [ B * PORTAL
Devices |5'? Topology view ||5Eh Network view ||—[|'|‘ Device view 2[3]
Sl a an - . — F = [T
= ok Metwork| fi Connections |HI | connection = =
=
R 10 system: plc- 00 -1513-v2.PROFINET 10-System (100) E 5
*[1. OE ®
B Add new device 3 ﬂ
& Devices & networks ; plc-testlab-151._.. turck-tben-IF o
: - ]
v 8 plos 15132 [P0 151 @ CPU 1513-1 FN TBEN-LL - DP-NORM =
[T Device configuration DlcH1513... -
4| Online & diagnostics 9
= - (=]
> Software units plc- 1513-v2 PROFI___jmmcs 3
¥ g Program blocks [ ] 5
K Add new block ;
4 Main [OB1] 9 « e
“w
4 FB1 [FB1] 9 i
@ DE_RDREC [DE1] [ ] =
@ DE_VIRREC [DB3] 9 =
@ Fe1_DB [DBZ] [ ] o
b [ system blocks &
» [3 Technology objects |
4 External source files L
» 3 PLCtags [ 5
» [ PLC data types =
= [ Watch and force tables N
<] i | C
~ | Details view
<[ [100% [ —9— & ]
|§, Properties ||"_i.'.lnfo || [%] Diagnostics | [~ |

v Connected to plc

| W DB

Fig. 63: TIA Portal: Online mode
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7.9  Commissioning the devices in Modbus TCP

79.1  Implemented Modbus functions

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

Function Code

3 Read Holding Registers — reading multiple output registers

4 Read Input Registers — reading multiple input registers

6 Write Single Register — writing single output register

16 Write Multiple Registers — writing multiple output

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

792  Modbus registers

Address Access Type Meaning

0x0000...0x01FF  readonly  Process data of the inputs
(identical to registers 0x8000... Ox8FFF)

0x0800...0x09FF  read/write  Process data of the outputs
(identical to registers 0x9000...0x9FFF)

0x1000...0x100B  read only =~ Module identifier

0x100C read only ~ Module status

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

0x1020 read only  Watchdog, actual time in ms

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

0x1130 read/write  Modbus Connection Mode Register

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

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

Ox113E...0x113F  read/write  Modbus Parameter Save (permanent storing of parameters)

0x1140 read/write  Deactivate protocol
Deactivates explicitly the selected Ethernet protocol:
Bit 0 = deactivate EtherNet/IP
Bit 1 = deactivate Modbus TCP
Bit 2 = deactivate PROFINET
Bit 15 = deactivate web server

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

0x2400 readonly  V1inmV:0at<18V

0x8000...0x8400 readonly  Process data of the inputs (identical to registers 0x0000...
Ox01FF)

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

0xA000...0xA400 readonly  Diagnostics
0xB000...0xB400  read/write  Parameter
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The following table shows the register mapping for the different Modbus addressing methods:

Description Hex Decimal 5 digit Modicon

Process data 0x0000...0x01FF  0...511 40001...40512 400001...400512
inputs

Process data outputs 0x0800...0x09FF  2048...2559 42049...42560 402049...402560
Module identifier 0x1000...0x1006  4096...4102 44097...44103 404097...404103
Module status 0x100C 4108 44109 404109
Watchdog, 0x1020 4128 44129 404129

actual time

Watchdog, 0x1120 4384 44385 404385
predefined time

Modbus connection 0x1130 4400 44401 404401

mode register

Modbus connection timeout 0x1131 4401 44402 404402

ins.

Modbus parameter restore 0x113C...0x113D  4412...4413 44413...44414 404413...404414
Modbus parameter save Ox113E...Ox113F  4414...4415 44415...44416 404415...404416
Deactivate 0x1140 4416 44417 404417

protocol

Active protocol 0x1141 4417 44418 404418

V1inmV 0x2400 9216 49217 409217

Process data 0x8000, 0x8001 32768, 32769 - 432769, 432770
inputs

Process data outputs

0x9000, 0x9001

36864, 36865

436865, 436866

Diagnostics

0xA000, 0xA001

40960, 40961

440961, 440962

Parameters

0xB000, 0xB0O1

45056, 45057

445057, 445058
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Register 0x1130: Modbus connection mode

This register defines the behavior of the Modbus connections.

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

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

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

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

Register 0x1131: Modbus connection timeout

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

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

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

Connection timeout BUS LED
Timeout Green flashing

Register 0x113C and 0x113D: Restore Modbus connection parameters

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

Procedure:

»  Write 0x6C6F to register 0x113C.

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

=  The parameters are reset to default values.

» Save changes via a subsequent Save service.
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Register 0x113E and 0x113F: Save Modbus connection parameters

Registers 0x113E and 0x113F are used for the non-volatile saving of parameters in registers
0x1120 and 0x1130 to Ox113B.

Procedure:

»  Write 0x7361 to register 0x113E.

»  Write 0x7665 ("save”) within 30 seconds in register 0x113F to activate the reset of the

registers. Both registers can also be written with one single request using the function
codes FC16 and FC23.

=  The parameters are saved.
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79.3  Register mapping

Input registers

Register |Bit no.

no. 15 14 13 12 |1 10 Jo 8 7 J6 |5 4 3 2 |1 o
Safety Unit Status (Safety Status) [ 106]
0x0000 | |SUUM|SUCM |SUPM
Safety configuration integrity (Memory and F-Config Status) [ 106]
0x0001 |Reserved F - - COM |- CNF  [NCNF |PMS
ERR LO MM
Safety diagnostics (Safe Status) [ 106]
0x0002 |Safety diagnostics X1 Safety diagnostics X0
OVL |- TC |TC |ERR |TEST \WAIT |RGG |OVL |- TC TC ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN
0x00003 |Safety diagnostics X3 Safety diagnostics X2
OVL |- TC |TC |ERR |TEST \WAIT |RGG |OVL |- TC TC ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN
0x0004 |Safety diagnostics X5 Safety diagnostics X4
OVL |- TC |TC |ERR |TEST \WAIT |RGG |OVL |- TC TC ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN
0x0005 |Safety diagnostics X7 Safety diagnostics X6
OVL |- TC |TC |ERR |TEST \WAIT|RGG |OVL |- TC TC ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |[CHO [|FIN

Field bus bits [ 108]
0x0006 |FBI15|FB14 |FB13 |FB12 [FB11 |FB10 |FB9 |FB8 |FB7 |FB6 |FB5 |FB4 |FB3 |FB2 |FB1 |FBO
Device Color Information (only Safe Link manager) [ 106]

0x0007 |Device Color Informa- |Device Color Informa-  |Device Color Information |Device Color Information 1
tion4 tion 3 2

0x0046 |Device Color Informa- |Device Color Informa-  |Device Color Information |Device Color Information

tion 256 tion 255 254 253
Safe Link-Status (only Safe Link manager) [ 107]
0x0047 |Reserved Safe Link Interface Status Safe Link nodes
0x0048 |LEM (Last error message)
0x0049 |Last error message — additional information Last error message — additional information (low byte)
0x004A |Last error message — additional information (high |Last error message — additional information
byte)
0x004B |Status node 2 Status node 1
0x0059 |Status node 30 Status node 29
0x005A |Reserved Status node 31

Safe Link-Status (only Safe Link manager) [ 107]
0x005B |Reserved

- |RPSE |GSE |NLR [MsN
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Output registers
Register |Bit no.
DO 15 \14 ‘13 \12 \11 \10 ‘9 ‘s \7 ‘6 \5 ‘4 \3 \2 ‘1 ‘o
Unlock Safe Unit [ 110]
0x0800 |reserved JUNLK
Field bus bits Field bus_output data_TBIP
0x0801 |FB15 |FB14 |FB13 |FB12 |FB11 |[FB10 |FBO |FB8 |FB7 |FB6 |FBS |FB4 |FB3 |FB2 |FB1 |FBO
Diagnostic registers
Register |Bit no.
no. 15 14 [13 12 11 10 o 8 7 6 |5 [a 3 2 1 o
Safety configuration integrity (Memory and F-Config Status) [ 106]
0xA000 |Reserved F - - COM |- CNF |NCNF [PMS
ERR LO MM
Safety diagnostics (Safe Status) [ 106]
0xA001 |Safety diagnostics X1 Safety diagnostics X0
OVL |- |TC |TC |ERR |[TEST |WAIT|RGG |OVL |- TC |TC |ERR [TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO [FIN
0xA002 |Safety diagnostics X3 Safety diagnostics X2
OVL |- |TC |TC |ERR |[TEST |WAIT|RGG |OVL |- TC |TC |ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO [FIN
0xA003 |Safety diagnostics X5 Safety diagnostics X4
OVL |- |TC |TC |ERR |[TEST |WAIT|RGG |OVL |- TC |TC |ERR [TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN
0xA004 |Safety diagnostics X7 Safety diagnostics X6
OVL |- |TC [TC |ERR |[TEST |WAIT |RGG |OVL |- TC [TC |ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN

Safe Link-Status (only Safe Link manager) [ 107]

0xA005 |Reserved

IRPSE |GSE  |NLR [MSN
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794  Error behavior (watchdog)
Behavior of outputs

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

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

(default = 500 ms) register 0x1120).

NOTE

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

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

Behavior of the device in case of loss of Modbus communication

If Modbus is the active protocol and all Modbus connections are closed, the watchdog switches
all outputs to "0" after the watchdog time has expired, unless another protocol (PROFINET,
EtherNet/IP) has been activated in the meantime.
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7.10.1

Your Global Automation Partner

Connecting devices to a Modbus Client with CODESYS

Naming convention

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

Prerequisites

The programming software has been started.
A new project has been created.
The PLC has been added to the project.

Connecting the device to the PLC

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

Ethernet adapter
Modbus TCP client (in CODESYS: Modbus TCP Master)
Modbus TCP server (in CODESYS: Modbus TCP Slave)

Adding the Ethernet Adapter

» Right-click Device in the project tree TX715-P3CVO01.

» Select Add Device.

» Select Ethernet Adapter.

» Click Insert device.

=  The Ethernet Adapter is added to the project tree as Ethernet (Ethernet).

Textlist
+ Visualization Manager
@ Visualization

® TBEN.project” - CODESYS = O X
File Edit View Project Build  Onlin (@ Add Device X
~ y
el E;
G g ] & x| Name: ‘Eﬂ'IEFI'IEt E
Action:
Devices —l (® Append device () Update device
=3 TBEN
=8 |Dewoe (Tx715P3Cv01) | |Smng for a fulltext search | Vendor: | <all vendors> “
= PLC Logi . .
Sl X ogic Name Vendor Version Description £
=-1# Application m "
* Mi
ImagePool scellanecus
= m Fieldbuses
m Library Manager b
*can
PLC_PRG (PRG) - c;N us
+
E @ Task Configuration et Ether CAT
=% MainTask i
£ MairTasl -
@ ALC_PRG m Ethernet Turck 3.5.11.0 Ethernet Link.
& £
=5 VISU_TASK et
+-Wett Modbus
@ VisuElems.Visu_Prg | || v
+ Drofinat 101

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

[  Mame:Ethernet ~
Vendor: Turck
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet
Adapter
Version: 3.5.11.0
Order Number: - o

Nacrvintinne Ftharnat | ink

Append selected device as last child of
Device

#  (You can select another target node inthe navigator while this window is open.)

5 Devices |[[) POUs

— Add Device Close

Lastbuid: € 0 @ 0 Precompile: q

Project user: {nobody) @

Fig. 64: Adding the Ethernet Adapter
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Adding the Modbus TCP Master
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» Right-click the Ethernet (Ethernet) in the project tree.

» Select Add Device.

»  Double-click Modbus TCP Master.

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

Fig. 65: Adding the Modbus TCP Master
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Adding the Modbus TCP Server (Slave)

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

=  The Modbus_TCP_Slave is added to the project tree.

“® TBEN.project* - CODESYS

File  Edit View Project

E.@ TBEN
= Device (TX715-P3CV01)

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

=g VIsU_TASK

& visuElems. Visu_Prg

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

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

Debug

'

%2 Devices |[[}) PoUs

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

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

Please select 2 device from the list above.

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

AddEVICE

Lastbuild: €3 0 % 0 Precompile: o

Project user: (nobody) [ O [ i

Fig. 66: Adding the Modbus TCP Slave
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7.10.2  Configuring the Network Interface

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

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

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

Fig. 67: Configuring the network interface
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» Double-click Ethernet.
4

tab General.
>

Select the interface TX715-P3CVO01 (here: 192.168.145.72)

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

® TBEN-Lproject” - CODESYS

File Edit View Project Build  Online

=2l PLE Logic
=1} Application

Debug  Tools  Window Help

BEEHIE oo BEX (MBS N NN | [0S

- O X

Y
» mR[(EF=2=E 5 | &)

ﬂ Library Manager

PLC_PRG (PRG)

=] Task Configuration

=% MainTask

& PLC_PRG

£ vISU_TASK

VisuElems. Visu_Prg

] Texttist
| Visualization Manager

g 0000000 |

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

58 Devices | ) Pous T

Lastbuid: €2 0 & 0  Precompile: "

‘

Project user: {nobady)

Fig. 68: Selecting the interface
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7.10.3  Modbus TCP Server (Slave): setting the IP address

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

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

Fig. 69: Modbus TCP Slave: Setting the IP address
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7.104  Defining modbus channels

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

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

W TEEN.project” - CODESYS
File Edit View Project

S~

Devices

»  Enter the following values:

Channel name

Access type: Read Input Registers

Offset: 0x0000
Length: 1 register

Confirm with OK.

Online  Debug  Tools Window  Help

[ e

-~ 1 X [H Modbus_TCP_Slave x

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

-

Your Global Automation Partner

-

General

Modbus Slave Channel

Name  Access Type Trigger READ Offset

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration

| ModbusChannel
Modbus Slave Init
Chaninel
ModbusTCPSlave Pa
Name

5 Devices |[[) POUs

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

Error Handling ~ WRITE Offset Len

Fig. 70: Defining the input register

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

Fig. 71: Defining the output data register
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7.10.5 Going online with the PLC
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»  Select the device.
»  Click Online - Login.
® TBEN.project™ - CODESYS - m] *
File Edit View Project Build | Online | Debug Tools Window Help Y
BEHE &> o 4 R {5 Lo AR | 3o |W|w
% Logout Ctrl+F8
Create Boot Application
Devices -
T Download
=) mEEN
= B Device (TX715-P3CVD1) DulinelChange Modbus-TCP
= i Source Download to Connected Device ]
B0 PLcLoge . ! Slave IP Address: 192 . 168 . 145 . 200
- o Application Multiple Download...
ImagePool Response Timeout {ms):
m Library Manager Reset Warm Port: 502
PLC_PRG (PRG) Reset Cold
= @ Task Configuration Reset Origin
N $Eim—“k Simulation
PLCPRG Security 3
=g VISU_TASK
) visuElems. Visi Operating Mode L4
£ Texttist Assign Server Applications on Download
* Visualization Manager
M. Information
@ Visualization
= ﬂj Ethernet (Ethernet)
= m Modbus_TCP_Master (Modbus TCP Master)
ﬂj Modbus_TCP_Slave (Modbus TCP Slave)
< >
S Devices FOUs < >
Lastbuild: € 0 &0 Precompile: o Project user! (nobody) @
Fig. 72: Login
» Download the application to the PLC and start it via Debug - Start.
=  The Modbus TCP communication is setup.
® TBEN.project - CODESYS - O *
File Edit View Project Build Online Debug Tools Window Help
%@uén“dnlﬁa [ S o 2 |t~ g |»
Devices ~ 1 % [{] Modbus_TCP_Slave X -
- ‘@ BEN i ~
= > B Device [connected] (TX715-P3CV01) Geners| Modbus-TCP
= El] PLC Logic
Modbus Slave Channel Slave IP Address: 192 . 168 . 145 . 200
=% Application [run]
] Response Timeout (ms): 1000
ImagePool Modbus Slave Init " (m=)
m Library Manager Fort: 502
PLC_PRG (PRG) ModbusTCPS|ave Parameters
= Task Configuration
= @ MainTask ModbusTCPSlave I[f0 Mapping
& PLC_PRE
= @ VISU_TASK ModbusTCPSlave IEC Objects
@ VisuElems, Visu_Prg
Textlist RELT
= Visualization Manager :
@ Visualiza tion LT
= ﬂj Ethernet (Ethernet)
= m Modbus_TCP _Master (Modbus TCP Master)
ﬂj Modbus_TCP_Slave (Modbus TCP Slave)
< > v
%2 Devices ([} PoUs < >
Device user: Anorymous  stbuld: €3 0 8 0 Precompile: T RUM Program loaded Program unchanged Projict user: (nobody) 4

Fig. 73: Modbus TCP communication
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7.10.6  Reading process data
»  Double click Modbus TCP Slave.

Your Global Automation Partner

»  Click onto register tab Modbus TCP Slave I/0 Mapping.
»  Set the function Always update variables to Enabled 1 (...).

=  The process data are displayed.

# TBEN.praject - CODESYS - ] %
File Edit View Project Build Online Debug Tools Window Help A d
o oY = ST &
SR YR = @ ) =
Devices > X (] Modbus_TCP_slave x -
=5 BN -
= B Device [comnected] (TX715-P3CV0L) Varizble Mapping  Channel Address Type Default Value Current Value
=B PLC Logic : - = Inputs IV S0 ARRAY [0..0] OF W...
. = ilzve Channel &
=} Application [run] R Inputs[0] SHIVSD WORD 5
{9 ImagePool e R it %IX100.0  BOOL FaLse [N
i) Library Manager R Bit1 %IX100.1  BOOL FALSE
PLC_PRG (FRG) CPSlave Parameters » Bit2 %IX100.2  BOOL FALSE
= (8 Task configuration » Bit3 %IX100.3  BOOL FALS
= 3B MainTask cPSlave /O Mapping Rl Bit4 %IX100.4  BOOL FALSE
5] PLC_PRG » Bits %IX100.5  BOOL FALSE
= 83 VISU_TASK CPslave IEC Objects w Bit6 %IK100.6  BOOL FALSE
43 VisuElems.visu_Prg R Bit7 %IX100.7  BOOL FALSE
£ Textlist W Bit3 %IX1010  BOOL FALS
+ {1 Visualization Manager » Bitg %IX10L1  BOOL FALSE
48] visualizaton B » Bit10 %4IX10L2  BOOL FALSE
=3 ] Ethernet (Ethernet) ] Bit11 %IX101L3  BOOL FALS
=< d) Modbus_TCP_Master (Modbus ] » Bit12 WIX0L4  BOOL FALSE
[ Modbus_TCP_slave (Modbul R Bit13 %INO0LS  BOOL FALSE
W Bit14 HIKOLE  BOOL FALS
b Bit15 %IX1017  BOOL FALSE
=g Qutputs %QWS0 ARRAY [0..0] OF W...
+ " Outputs[0]  %QWS0 WORD 0
< >
l:l Reset mapping Always update variables: |Enabled 1 (use bus cycle taskif not used in any task)
< > v
% Devices | [ Pous < >
Device user: Anonymous Lastbuid: € 0 ®© 0 Precompile: o RUN Program loaded Program unchanged Project user: {nabody) L%

Fig. 74: Process data
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7.11  Commissioning the device in EtherNet/IP

7.11.1  Common EtherNet/IP features

Feature Description
QuickConnect <500 ms
Device Level Ring (DLR) Yes
Number of TCP connections 3

Number of CIP connections 10

Input assembly instance 103
Output assembly instance 104
Configuration assembly Instance 106

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

7.11.3  Device Level Ring (DLR)

The devices support DLR (Device Level Ring). The DLR redundancy protocol is used to increase
the stability of EtherNet/IP networks.

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

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

The modules support the following EtherNet/IP standard classes in accordance with the CIP
specification.

Your Global Automation Partner

Class code Object name

Dec. Hex.

01 0x01 Identity Object [ 81]

04 0x04 Assembly Object [ 83]

06 0x06 Connection Manager Object [ 85]

245 O0xF5 TCP/IP Interface Object [ 86]

246 0xF6 Ethernet Link Object [ 89]
Identity Object (0x01)

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

Instance attributes

Attr. no. Attribute Get/Set Type Value
name
Dec. Hex.
1 0x01 Vendor UINT Contains the manufacturer ID.
Turck = 0x30
2 0x02 Product UINT Shows the general product type.
type Communications Adapter
1240 = 0x0C
3 0x03 Product UINT Identifies a special productin a
code device type.
default: 27247,,. = OXx6A6F
4 0x04 Revision STRUCT OF:  Revision of the device which is
Major USINT represented by the Indentity Object.
Minor USINT 0x01
0x06
5 0x05 Device WORD WORD
status
6 0x06 Serial UDINT Contains the last 3 bytes of the
number MAC ID
7 0x07 Product STRUCT OF: i.e.: TBEN-LL-4FDI-4FDX
name USINT
STRING [13]
Device status
Bit Name Definition
0...1 Reserved default=0
2 Configured TRUE=1:
The application in the device has been
configured (default setting).
3 Reserved default=0
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Bit Name Definition
4...7 Extended Device Status 0011 =no I/O connection established
0110 = at least one 1/0O connection in RUN
mode
0111 = at least one I/0O connection established,
all in IDLE mode
All other settings = reserved
8 Minor recoverable fault Recoverable fault, e.g.:
Undervoltage
Force mode of DTM active
Diagnostics at I/0 channel active
9...10 Reserved
11 DIAG Common error bit
12...15 Reserved default=0

Common services

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

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

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

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

Changes a single attribute
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Assembly Object (0x04)
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Assembly Objects bind attributes of multiple objects. to allow data to or from each object to be
sent or received over a single connection.

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

Class attributes

Attr. no. Attribute name Get/set Type Value
Dec. Hex.
1 0x01 Revision G UINT 2
2 0x02 Max. objectinstance G UINT 104
Instance Attributes
Attr. no. Attribute name Get/set Type Value
Dec. Hex.
3 0x03 Data S ARRAY OF Identifies a special product
BYTE in a device type.
default: 27247, = OX6A6F
4 0x04 Size G UINT Number of bytes in attrib-

ute 3:
256 or variable

Common services

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

Returns the content of a specified attribute.
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Configuration Assembly (instance 106)
The modules support Configuration Assembly.
The Configuration Assembly contains:
10 byte device configuration data (EtherNet/IP specific)
+ 4 bytes Parameter
Device configuration data

Default values are shown in bold.

Designation Value Meaning
QuickConnect 0 Deactivated QuickConnect is deactivated.
1 Activated QuickConnect is activated.
Eth x Port-Setup 0 Auto negotiation The port is set to autonegotiation.
1 100BT/FD Fix setting of the communication parameters
for the Ethernet port to:
100BaseT
Full duplex

Configuration Assembly

Byte Bit no.

no.

Dec. Hex. 7 6 5 4 3 2 1 0

Device configuration data

0...9 |0x00... |- - - - - Eth2 port |Eth1 port |QuickConnect

0x09 setup setup

Parameter data

10 Ox0A |- - - - - - - Disable Missing
Safety Node
diagnosis

1 0x0B |- - - - - - - Disable Node
Learning
Required
diagnosis

12 oxoC |- - - - - - - Disable
General Safe
Link Error
diagnosis

13 0x0D |- - - - - - - Disable Rotary
Switch Position
Error diagnosis
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Process data instances
Instance 103 and Instance 104

Input Assembly Instance 103

Device Input data
as Safe Link manager 186 bytes
as Safe Link device 14 bytes

Output Assembly Instance 104

Device Output data
as Safe Link manager 6 bytes
as Safe Link device 6 bytes

Process data mapping

NOTE

Activating or deactivating the status and control Word in EtherNet/IP changes the
process data mapping.

» Observe the offset in the device's process data mapping.

Connection Manager Object (0x06)

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

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

Common services

Service code Class Instance Meaning
Dec. Hex.
84 0x54 No Yes FWD_OPEN_CMD
(opens a connection)
78 Ox4E No Yes FWD_CLOSE_CMD
(closes a connection)
82 0x52 No Yes UNCONNECTED_SEND_CMD
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TCP/IP Interface Object (0xF5)

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

Class attributes

Attr. no. Designation Get/Set Type Value
Dec. Hex.
1 0x01 Revision G UINT 1
2 0x02 Max. object instance G UINT 1
3 0x03 Number of instances G UINT 1
6 0x06 Max. class identifier G UINT 7
7 0x07 Max. instance attribute G UINT 6
Instance Attributes
Attr. no. Designation Get/Set Type Value
Dec. Hex.
1 0x01 Status G DWORD Interface status
2 0x02 Configuration G DWORD Interface capability flag
capability
3 0x03 Configuration G/S DWORD Interface control flag
control
4 0x04 Physical G STRUCT
link object
Path size UINT Number of 16 bit words: 0x02
Path Padded EPATH 0x20, 0xF6, 0x24, 0x01
5 0x05 Interface G Structure of:  TCP/IP network interface configuration
configuration
IP address G UDINT Actual IP address
Network mask G UDINT Actual network mask
Gateway addr. G UDINT Actual default gateway
Name server G UDINT 0 = no server address configured
Name server2 G UDINT 0 = no secondary server address
configured
Domain name G UDINT 0 = no Domain Name configured
6 0x06 Host name G STRING 0 = no host name configured
12 0x0C QuickConnect G/S BOOL 0 = deactivate
1 = activate
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Service code Class Instance Meaning

Dec. Hex.

1 0x01 Yes Yes Get_Attribute_All

2 0x02 No No Set_Attribute_All

14 OxOE Yes Yes Get_Attribute_Single
16 0x10 No Yes Set_Attribute_Single

Interface Status

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

Bit Designation

0...3 Interface

configuration status

Meaning

Indicates the status of the Interface Configuration

attribute:

0 = The Interface Configuration attribute has not been
configured

1 =The Interface Configuration attribute contains valid
configuration.

2...15=reserved

4...31 Reserved

Configuration Capability

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

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

configuration via DHCP.

Configuration control

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

Bit Designation

0...3 Startup configuration

Meaning

Determines how the device shall obtain its initial

configuration.

0 =The device shall use the interface configuration
values previously stored (for example, in non-volatile
memory or via hardware switches, etc).

1...3 =reserved

4 DNS Enable

Always 0

5...31 Reserved

Setto 0
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Interface Configuration
This attribute contains the configuration parameters required to operate a TCP/IP device.
To change this attribute, proceed as follows:

» Read out the attribute.

» Change the parameters.

»  Set the attribute.

=  The TCP/IP Interface Object applies the new configuration upon completion of the Set

service. If the value of the Startup Configuration bits (Configuration Control attribute) is
0, the new configuration is stored in non-volatile memory.

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

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

Host name

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

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com V01.00 | 2025/07 | 88



Commissioning

Commissioning the device in EtherNet/IP

Ethernet Link Object (0xF6)

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

Class attributes
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Attr.-no. Designation Get/Set Type Value

Dec. Hex.

1 0x01 Revision G UINT 1

2 0x02 Max. object instance G UINT 1

3 0x03 Number of instances G UINT 1

6 0x06 Max. class identifier G UINT 7

7 0x07 Max. instance attribute G UINT 6

Instance attributes

Attr.-no. Designation Get/Set Type Value

Dec. Hex.

1 0x01 Interface speed G UDINT Speed in megabit per
second (e.g. 10, 100, 1000
etc.)

0x02 Interface flags G DWORD Interface capability flag
3 0x03 Physical address G ARRAY OF  Contains the interface’s
USINT MAC address (Turck:
00:07:46:XX:XX:XX)

6 0x06 Interface control G 2 WORD Allows port-wise changes
of the Ethernet-settings

7 0x07 Interface type G

10 0x0A Interface label G
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Bit Designation Meaning Default value

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

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

2...4 Negotiation Indicates the status of the automatic autonegotiation =~ Depends on

status 0 = autonegotiation in progress application

1 = autonegotiation and speed detection failed,

using default values for speed and duplex (10 Mbps/

half duplex).

2 = auto-negotiation failed but detected speed (default:

half duplex).
3 = successfully negotiated speed and duplex

4 = autonegotiation not started, yet. Forced speed and

duplex.

5 Manual setting 0 =interface can activate changes to link parameters 0
requires reset  (auto-negotiate, duplex mode, interface speed) auto-

matically

1 =device requires a Reset service to be issued to its

Identity Object in order to adapt the changes.

6 Local Hardware 0 = interface detects no local hardware fault
Fault 1 =local hardware error detected

Common services

Service code Class Instance Meaning

Dec. Hex.

1 0x01 Yes Yes Get_Attribute_All

14 OxOE Yes Yes Get_Attribute_Single

76 0x4C No Yes Enetlink_Get_and_Clear
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In addition to supporting the above named CIP Standard Classes, the device support the
vendor specific classes (VSCs) described in the following.

Class Code Name

Dec. Hex.

Description

100 0x64 Gateway

Data and parameters for the
fieldbus-specific part of the device

134 0x86 Safety Status

Integrity of the safe unit, Safe diagnostics

135 0x87 Safe Unit Status

Status of the safe link network

136 0x88 Safe Link Information

Safe link error bits (safe link manager only)

137 0x89 Device Color Information

OSSD status (safe link manager only)

177 0xB1 Fieldbus bits

Field bus bits

Gateway Class (VSC 100)

This class contains all information concerning the whole device.

Object Instance 2, Gateway Instance

Attr. no. Designation Get/Set Type

Dec. Hex.

Meaning

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

115 0x73 OnlO connection G/S ENUM  Reaction when the time limit for an
timeout USINT  1/O connection is exceeded:

0: SWITCH IO FAULTED (0):

The channels are switched to
substitute value.

1: SWITCH IO OFF (1):

The outputs are switched to 0.

2: SWITCH IO HOLD (2):

No further changes to I/0 data. The
outputs are held.

138 Ox8A GW status G/S DWORD Activates or deactivates the

register

mapping of the status word into the
device's input data. Activating or
deactivating of the status word is only
possible in Assembly Instance 103.

139 0x8B GW control G/S DWORD Activates or deactivates the mapping of

register

the control word into the device's output
data. Activating or deactivating of the
control word is only possible in Assembly
Instance 104.

140 0x8C Disable protocols G/S UINT

Deactivation of the used
Ethernet protocol.

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

Bit 1: Deactivates Modbus TCP
Bit 2: Deactivates PROFINET
Bit 15: Deactivates the web server
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Safety Status (VSC 134)

Attr. no. Designation Get/Set  Type Meaning
Dec. Hex.
1 0x01 No memory stick plugged G USINT 0:-

1: active
2 0x02 No configuration available G USINT 0: -

1: active
3 0x03 Configuration mismatch G USINT 0:-

1: active
4 0x04 Communication loss G USINT 0:-

1: active
5 0x05 Fatal error G USINT 0:-

1: active
6 0x06 Wait for input signal 0 G USINT 0:-

1: active
13 0xOD  Wait for input signal 7 G USINT 0: -

1: active
14 0xO0E Testinput 0 G USINT 0:-

1: active
21 0x15 Test input 7 G USINT 0:-

1: active
22 0x16 Input error 0 G USINT 0:-

1: active
29 0x1D Input error 7 G USINT 0:-

1: active
30 Ox1E Cross-circuit channel 0 G USINT 0:-

1: active
45 0x2D Cross-circuit channel 7 G USINT 0:-

1: active
46 0x2E reserved
47 O0x2F Output overload 0 G USINT 0:-

1: active
53 0x35 Output overload 7 G USINT 0:-

1: active
54 0x36 Protective mode G USINT 0:-

1: active
55 0x37 Configuration mode G USINT 0: -

1: active
56 0x38 Unkown mode G USINT 0:-

1: active
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Attr. no. Designation Get/Set  Type Meaning
Dec. Hex.
57 0x39 No memory stick plugged G USINT 0:-

1: active
58 0x3A No configuration available G USINT 0:-

1: active
59 0x3B Configuration mismatch G USINT 0:-

1: active
60 0x3C Communication loss G USINT 0:-

1: active
61 0x3D Fatal error G USINT 0:-

1: active
62 0x3F Normal state O G USINT 0:-

1: active
69 0x45 Normal state 7 G USINT 0:-

1: active
70 0x46 Wait for input signal 0 G USINT 0:-

1: active
77 0x4D  Wait for input signal 7 G USINT 0: -

1: active
78 0x4E Testinput 0 G USINT 0:-

1: active
85 0x55 Test input 7 G USINT 0:-

1: active
86 0x56 Input error 0 G USINT 0:-

1: active
93 0x5D Input error 7 G USINT 0:-

1: active
94 Ox5E Cross-circuit channel 0 G USINT 0:-

1: active
109 0x6D Cross-circuit channel 7 G USINT 0:-

1: active
110 Ox6E Output overload 0 G USINT 0:-

1: active
117 0x75 Output overload 7 G USINT 0:-

1: active
118 0x76 Unlock safety unit G USINT 0: -

1: active
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Safe Link Status (VSC 135)

Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
1 0x01 Disable Missing Safety G/S USINT  0:No
Node diagnosis 1:Yes
2 0x02 Disable Node Learning G/S USINT  0:No
Required diagnosis 1:Yes
3 0x03 Disable General Safe Link Error ~ G/S USINT  0:No
diagnosis 1:Yes
4 0x04 Disable Rotary Switch Position ~ G/S USINT  0:No
Error diagnosis 1: Yes
5 0x05  Safe Link node status G USINT  0:unknown
1:initialization
2: pre-operational
3: operational
6 0x06  Safe Link Interface Status G USINT  0: Inactive/not configured
1: Active (Ethernet)
2: Active (fieldbus)
0x07 Last error message G UINT
0x08 Last error message additional in- G UDINT
formation
9 0x09  Status Node 1 G USINT  0: missing
1:invalid
2: wrong SADR
3: UDID mismatch
4: Wrong parameter
5:valid
6: ok
254: -
255: -
39 0x27  Status Node 31 G USINT  0: missing
1:invalid

2: wrong SADR

3: UDID mismatch
4: Wrong parameter
5:valid

6: ok

254: -

255: -
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Attr. no. Designation Get/Set Type Meaning

Dec. Hex.

1 0x01 Missing Safety Node G USINT  0:Inactive
1: active

2 0x02 Node Learning Re- G USINT  O: Inactive

quired 1: active

3 0x03 General Safe Link Error G USINT  0:Inactive
1: active

4 0x04 Rotary Switch Position G USINT  0:Inactive

Error 1: active
Device Color Information (VSC 137)

Attr. no. Designation Get/Set Type Meaning

Dec. Hex.

1 0x01 Device status 1 G USINT  0: Green
1: Green flashing
2: Yellow
3: Yellow flashing
4: Red
5:Red flashing
6: Gray/off
7: Green/yellow

256 0x100 Device status 256 G USINT  0: Green
1: Green flashing
2: Yellow

3: Yellow flashing
4:Red

5: Red flashing

6: Gray/off

7: Green/yellow

Fieldbus Bits (VSC 177)

Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
1 0x01 Fieldbus bit input 0 G USINT  0:-

1: active
16 0x10 Fieldbus bitinput 15 G USINT  0:-

1: active
17 0x11 Fieldbus bit output0 G USINT  0:-

1: active
32 0x20 Fieldbus bit output 15 G USINT  O:-

1: active
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7.12  Connecting the devices to an EtherNet/IP scanner with Studio 5000

Used hardware

The following hardware components are used in this example:

Rockwell PLC ControlLogix 1756-L72, Logix 5572
Rockwell Scanner 1756-EN2TR
Block module TBEN-LL-4FDI-4FDX

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

Rockwell Studio 5000
Catalog file "TBEN-LL-4FDI-4FDX....I5k" as part of the as part of the file
"TBEN-LL-MP1-FILE.zip" (downloadable free of charge under www.turck.com)

Prerequisites

An instance of the software with the catalog files is opened.
A new project has been created in a second instance of Studio 5000.
The PLC and the scanner mentioned above have been added to the project in the second

instance of Studio 5000.
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7.12.1  Adding the device from the catalog file to the new project
The L5K file contains a device entry for the Safe Link manager ETHERNET-MODULE
TBEN_LL_4FDI_4FDX_manager and a device entry for a Safe Link device ETHERNET-MODULE
TBEN_LL_4FDI_4FDX_device. Depending on the device function, different process data vari-
ables are defined in the assembly instances.

» Inthe project with the open catalog file: Right-click on the device entry of the Safe Link
manager ETHERNET-MODULE TBEN_LL_4FDI_4FDX_manager and copy via Copy.

@ Logix Designer - contr_v28 in TBEN_LL_4FDI_4FDX_v28_20241113,ACD [1769-L36ERM 32.11] - 0O x
% FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP

DS W = ¥ Ol v % il = (& B

02 @ G0

B RUN N "
0K I Path: <none> | 4F 4+ 4
B Energy Storage : n :

= 1o Offline . MoForces P No Edits 2 £ Favorites Add-On  Safety

Path: <none>

® &

Controller Organizer * 0 x

a °g

4 Controller contr_v28
<7 Controller Tags
Controller Fault Handler

Mew Module...
Power-Up Handler
4 Tasks Discover Modules...
4 £ MainTask 0 @ Strg-x
I U’;. Mhalzplrodgram ol copy Stigc
nschedule:
ste Strgel
a Motion Groups Paste Strg+V
Ungrouped Axes Delete Entf
’ fssets Cross Reference Strg+E
" Logical Model
a 1/0 Configuration Export Module...
4 [ 1769 Bus ) )
E!‘g [0] 1769-L36ERM contr_v28 Include in Tracking Group
4 Fz Ethernet Properties Alt+Eingabe

[@ 1769-L36ERM contr_v28 print v

i ETHERNET-MODULE TBEN_LL 4FDI_4FDX_manager

f] ETHERNET-MODULE TBEN_LL_4FDI_4FDX_device

Copy the selection and put it on the Clipboard Communication Software: RSLinx Classic

Fig. 75: Copying manager device entry in Logix Designer from catalog file
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Safe Link manager to the project via Paste.
Also add the Safe Link devices ETHERNET-MODULE TBEN_LL_4FDI
copy and paste from the catalog file.
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Right-click the EtherNet/IP Scanner in the 2nd instance of Logix Designer and add the

 4FDX_device via

8 Logix Designer - TBEN_LL_4FDDI_4FDX [1756-L72 32.11]*
LOGIC  COMMUNICATIONS

|

TOOLS  WINDOW  HELP

i OFILE  EDIT  WIEW  SEARCH
e = ¥ [l

B RUN \Il

= OK
Offline

%

v|% % g T

Path: <nonex

I Enengy Storage
o o

F_ No Edits £ | Redundancy

f. NoForces

Path: [<nones

Controller Organizer

E——||II

& & 0

il Rele

fo

"Favorites|

<7 Controller Tags
Controller Fault Handler
Power-Up Handler
Tasks
4 % MainTask
P L MainProgram
Unscheduled
Motien Groups
Ungrouped Axes
Assets
. Logical Model
I/0 Configuration
4 B9 1756 Backplane, 1756-A10
[ [0] 1756-L72 TBEN_LL_4FDDI_4FDX
4 [ [111736-EN2TR TBEM_Safe_Link
4 77 Ethernet
f] ETHERMET-MODULE TBEN_LL_4FDI_4FDX_devicel
f] 1756-ENZTR TBEN_Safe_Link
fl ETHERNET-MODULE TBEN_LL_4FDI_4FDX_manager
f] ETHERMET-MQDULE TBEN_LL 4FDI_4FDX_device

F|

F

B

F

Ready Communication Software: RSLin

Classic

Fig. 76: New project with one Safe Link manager and several Safe Link devices
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7.12.2  Configuring the devices in Logix Designer

»  Double-click the device entry (here: Safe Link manager) to open it.

»  Optional: Change the device name.
» Set the IP address of the device (example: 192.168.145.181).

" Module Properties Report TBEN_ safe_tink cETHeRnEr-mooute 100 [T

General® Connection  Module Info

Type: ETHERMNET-MODULE Generic Ethemet Module
Vendor: Rockwell Automation/Allen-Bradley
Parent: TBEN_Safe_Link
G ction P et
Name: TBEN_LL_4FDI_4FDX_manager onneciion Farameters
Azzembly ]
Description: Instance: Size:

12| oon
Output: 6 3] @bn)
Comm Format: | Data - SINT

Configuration: | 106 20 = (3bit)
Address / Host Name |:
@ IP Address: | 192 . 168 . 145 . 181 |

() Host Name:  a10

Status: Offline Cancel Apply Help

Fig. 77: Configuring the device

»  Optional: Set the connection parameters.

AT ———————rl -

General® Connection®  Module Info

Requested Packet Interval (RPI) 1005 ms | (1.0-3200.0ms)
[ Inhibit Madule

[ Maijer Fault On Controller f Connection Fails While in Run Mode

Use Unicast Connection aver EtherNet/IP

Module Fautt

Status: Offline Cancel Apply Help

Fig. 78: Setting the connection parameters
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7.12.3 Parameterizing the device
>
>

Open the Controller Tags of the device.

Parameterize the device via the Controller Tags
(here TBEN_LL_4FDI_-4FDX_manager:C).

 FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW  HELP

Sl || Ve el b (T By R GG

1 RUN N " )

10K [ reth <rone= ® & B A SRR ([ (52

EE:wSMaQe Offline Ev Mo Forces ﬂ. Redundancy "Favorites  Add-0n Safety Alarms Bit TimerCounter  Input/Qutput

=

SEIEY 7 convoer Tags - aen_u1_sronLsroxcconworen < |

4

Controller TBEN_LL_4FDDI_4FDX
<! Controller Tags
Controller Fault Handler
Power-Up Handler
Tasks
4 £33 MainTask
b L MainProgram
Unscheduled
Mation Groups
Ungrouped Axes
Assets
. Logical Model
1/0 Configuration
4 B39 1736 Backplane, 1756-A10
[ [01 1756-L72 TBEN_LL_4FDDI
4 ] [111756-EN2TR TBEM_Safe L
4 Fr Ethernet
f] ETHERNET-MODULE
fl 1756-ENZTR TREN_5a

8l CTUCDMCT RAmMIIC
>

Scope: | [ATBEN_LL 4FDC + | Show: | Al Tags v v
2 Name =2|« Value # Forc ® Style DataTyp Description
» TBEN_LL_4FDI_4FDX_manager:C.Data[3] 16200 Hex  SINT _E‘D
b TBEM_LL_AFDI_4FDX_managerC.Data[6] 16200 Hex  SINT ?__I"L
» TBEN_LL_4FDI_4FDX_manager:C.Data[7] 16200 Hex  SINT )
» TBEN_LL_4FDI_4FDX_manager:C.Data[8] 16200 Hex  SINT
b TBEM_LL_4FDI_4FDX_manager:C.Data[9] 16200 Hex  SINT Quick Connect, Eth Custom Setup,
B TBEM_LL_4FDI_4FDX_manager:C.Data[10] 16200 Hex  SINT Disable Missing Safety Mode diagnosis
b TBEM_LL_4FDI_4FDX_manager:C.Data[11] 16200 Hex  SINT Disable Node Learning Required diagnosis
b TBEN_LL_4FDI_4FDX_manager:C.Data[12] 16200 Hex  SINT Disable General Safe Link Error diagnosis
B TBEMN_LL_4FDI_4FDX_manager:C.Data[13] 16200 Hex  SINT Disable Rotary Switch Position Error diagnosis
» TBEM_LL_4FDI_4FDX_manager:C.Data[14] 16200 Hex  SINT
b TBEM_LL_AFDI_4FDX_manager:C.Data[13] 16200 Hex  SINT
» TBEN_LL_4FDI_4FDX_manager:C.Data[16] 16200 Hex  SINT
b TBEM_LL_AFDI_4FDX_manager:C.Data[17] 16200 Hex  SINT
» TBEN_LL_4FDI_4FDX_manager:C.Data[18] 16200 Hex  SINT
4 [» \ Monitor Tags 4 Edit Tags / < >

Communication Software: R5Li

Fig. 79: Controller Tags, parameterizing the device
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7.124  Going online with the PLC
»  Search the network via the Who Active button.
»  Select the PLC.
»  Setthe communication path via Set Project Path.
=  The communication path is set

ﬁ Logix D

S A U S | V|".D % 5 e

FILE EDIT WVIEW SEARCH LOGIC COMMUMICATIONS TOOLS WINDOW  HELP

I RUMN

i . l * Path: AB_ETHIP-1\192.168. 145. 241\Backplane 0™ % o A

I Energy Storage g -

= 1o Offline B. Mo Forces F_ Mo Edits -s Redundancy Favorites

Path: AB_ETHIP-1\192,168.145.241\Backplane\0* ‘& =g

Controller Organizer * o X
Jf Who Active (RSLinx Classic) O X
4 Controller TH|
<7 Controlle] [ Autobrowse Refresh ik
Controllel | @ . 3/ 192,168.145.139, Unrecognized Device, EtherMet/IP Scanner -~ Go Online
Power-Ug | = . 192.168.145.150, TBEN-L5-4RFID-8DXP, TBEN-L5-4RFID-8DXP
4 lTasks | | L. 192.168.145.151, TBEN-L4-4RFID-8DXP, TBEN-L4-4RFID-8DXP Uplozd. ..
4 ¥ MainTask | L. oy 192,168,145,152, TBEN-LL-4RFID-2DXP, TBEN-LL-4RFID-8DXP Download
P L Maink M0 192.168.145.18, BL2D-E-GW-EN, BL20-E-GW-EN '
Unschedy [ & . 7 192.168.145.180, Unrecognized Device, BL20-E-GW-EN/ET Update Firmware...
4 .| Motion Grou B 192.168.145.181, BL20-E-GW-EN, BL20-E-GW-EN
Ungroupd | L. 7 192.168.145.182, Unrecognized Device, TBEN-52-4I0L L=
4 Assets | | i 3/ 192.168.145.190, Unrecognized Device, BL6T-GW-EN Help
Y LogicalMads | . "7 192.168.145.191, Unrecognized Device, BLCEN-4M12VMH-4D0-2s
4 = 1/0 Configur r-JBe 192.168.145.210 [192.168.145.35], FactoryTalk Linx - Desktop, DT-V
4 E31756Back | L [J 192.168.145.220, 1783-ETAP, 1783-ETAP/A
G | 7 192.168.145.24, Unrecognized Device, TBEN-52-2RFID-4DXP
4 fl 7 -] 192.168.145.241, 1756-EN2TR, 1756-EN2TR/A
4 75 Bt -E3 Backplane, 1756-A7/A or B
i B 00, 1756-L72 LOGIX5572, Quick_Connect_Test_FEN20
i o] 01,1736-ENZTR, 1756-ENZTR/A
..... ~3 147 1A% 145 24R | nrernnnized Neviee KIS0 -1500 v
€ >
Fath: AB_ETHIF-11192. 168, 145. 241 \Backplane\0 Set Project Path
Path in Project: <none =
Clear Project Path
Ready Communication Software: R5Linx Classic -

Fig. 80: Setting the communication path
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»  Selectthe PLC.
» Click Go online.

Your Global Automation Partner

Fig. 81: Going online with the device

ﬁ Logix Designer - =
) (5[] @@l 2 & |
w FILE  EDIT WIEW SEARCH LOGIC COMMUNICATIONS TOOLS
B RUN m
= 0K l Path: AB_ETHIP-11192. 168, 145. 241\Backpl:
I Enengy Storage
= o Offline fl. MoForces b NoEdi
B Path: AB_ETHIP-14192.168.145.241\Backp Go Online
Controller Organizer Upload...
Download
4 Controller TBEN Program Mode
<7 Controller Tags Run Mode
Controller Fault Handler Test Mode
Power-Up Handler
4 Tasks Clear Faults
4 % MainTask Go To Faults
P L MainProgram
Unscheduled Controller Properties
4 Muotion Groups -

» Click Download in the following dialog (Connect To Go Online)

»  Confirm all following messages.

=  The program is downloaded to the PLC. The online connection is established.

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

V01.00 | 2025/07 | 102



Commissioning TURCK
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7.12.5 Reading process data

»  Open the Controller Tags in the project tree by double-clicking the entry.

= Access to the input data (here: TBEN_LL_4FDI_4FDX_manager:l) and the output data
(here: TBEN_LL_4FDI_4FDX_manager:0) is possible.

@ Logix Designer - TBEN_LL_4FDDI_4FDX [1756-L72 32.11]* - o X
% FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP
ER Al = ml fiben] v|% % A B i AR
B Run Mode . i
B Controller OK I Path: AB_FTHIP-2\192. 168, 145. 241 \Backplane|0= hoE B 4 TE 4t 4 F dur H
S EOOKE‘H*OK Rem Run EE No Forces F_ No Edits 2 | Redundancy Favorites~ Add-On Safety Alarms Bt  TimerCounter  Input/Output

Path: |<none>

Controes Organizer ALIEYY © contoterTaos - een_uL_sroLsroxcontroter < [

Scope: | ETREN_LL_4FDC v| T |AI\ Tags v|| T -
4 Controller TBEN_LL_4FDDI_4FDX & e
£ Controller Tags Name =8|« Value # Forc # Style DataTyp Description
Controller Fault Handler P TBEM_LL_4FDI_4FD¥_manager:|.Data[%] Deci... SINT Safety diagnostics C 3 -E“?
Power-Up Handler b TBEN_LL_4FDI_4FDX_manager:.Data[10] Deci... SINT Safety diagnostics C 4 E
4 @l ks b TBEN_LL_4FDI_4FD¥_manager].Data[11] Deci... SINT  Safety diagnostics C 5 @
4 % MainTask
P L MainProgram P TBEM_LL 4FDI_4FDX_manager:.Data[12] Deci... SINT Safety diagnostics C 6
Unscheduled b TBEM_LL_4FDI_4FDX_managerl.Data[13] Deci... SINT Safety diagnestics C7
4 =] Motion Groups 4 TBEN_LL_4FDI_4FDX_manager.Data[14] Deci... SINT Fieldbus Bits (Inputs)

Ungrouped Axes

TBEN_LL_4FDI_4FDX_manager|.Data[1... Deci... BOOL Fieldbus bit input 0 (ENUM bit0): 0=-, 1=active

4 Assets
. Logical Model TBEMN_LL_4FDI_4FDX_manager:|.Data[1... Deci.. BOOL Fieldbus bit input 1 (ENUM bit0): 0=-, 1=active
4 110 Configuration TBEN_LL_4FDI_4FDX_manager:|.Data[1... Deci... BOOL Fieldbus bit input 2 (ENUM bit0): 0=-, 1=active
4 E91736 Backplane, 1736-A10 TBEN_LL_4FDI_4FDX_manager.Datal ... Deci.. BOOL  Fieldbus bit input 3 (ENUM bit0): 0=-, T=active

3 [0] 1756-L72 TBEN_LL_4FDDI

4 ﬂ [1] 1756-ENZTR TBEN_Safe L TBEMN_LL_4FDI_4FDX_manager:|.Data[1... Deci... BOOL Fieldbus bit input 4 (ENUM bit0): 0=-, 1=active
4 & Ethernet TBEN_LL_4FDI_4FDX_manager:|.Data[1... Deci... BOOL Fieldbus bit input 3 (ENUM bit0): 0=-, T=active
- | LL: - _manager:|.Data[1... ECha ieldbus bit input itd): O=-, T=active

fJ ETHERNET-MODULE TBEN_LL_4FDI_4FDX ger:|.Data[ 1 Deci... BOOL  Fieldbus bit input & (ENUM bit0): D=-, 1=acti

DGGGGI!GU\GGDGG

f] 1756-EN2TR TBEM_Sa

8l CTUCDKET hanmIn €

TBEN_LL_4FDI_4FDX_manager:|.Data[1... Deci... BOOL Fieldbus bit input 7 (ENUM bit0): 0=-, 1=active

4| » \ Monitor Tags £ Edit Tags / |« >

Communication Software; RSLinx Classic

Fig. 82: Controller Tags of the process data in the project tree of the Logix Designer
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3 Parameterizing and configuring

8.1 Parameters
The device has the following parameters.

Default values are shown in bold.

Parameter name Value Meaning
PROFINET configuration

Deactivate /O ASSISTANT Force Force Mode 0 No
1 Yes
Deactivate all diagnostics 0 No
1 Yes
Field bus configuration
Deactivate EtherNet/IP 0 No
1 Yes
Deactivate Modbus TCP 0 No
1 Yes
Deactivate WEB server 0 No
1 Yes
Safe Link Status
Disable Missing Safety Node diagnosis 0 No
1 Yes
Disable Node Learning Required diagnosis 0 No
1 Yes
Disable General Safe Link Error diagnosis 0 No
1 Yes
Disable Rotary Switch Position Error diagnosis 0 No
1 Yes
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Process input data Your Global Automation Partner
9  Operating
9.1 Process input data
Word |Bit 15 |Bit 14 Bit 13 |[Bit 12 |Bit 11 |Bit 10 |Bit9 |Bit8 |Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bit1 Bit 0
no.
n Safety Unit Status (Safety Status) [ 106]
reserved SUUM [sucM |suPMm
n+1 |Safety configuration integrity (Memory and F-Config Status) [ 106]
reserved F - - COM |- CNF  [NCNF |PMS
ERR LO MM
n+2 |Safety diagnostics (Safe Status) [ 106]
Safety diagnostics X1 Safety diagnostics X0
OVL |- TC |TC |ERR |TEST |WAIT |[RGG |OVL |- TC |TC ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN
n+3 |Safety diagnostics X3 Safety diagnostics X2
OVL |- TC |TC ERR |TEST |WAIT |RGG |OVL |- TC |TC ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN
n+4 |Safety diagnostics X5 Safety diagnostics X4
OvL |- TC |TC |ERR |TEST |WAIT |RGG |OVL |- TC |TC ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN
n+5 |Safety diagnostics X7 Safety diagnostics X6
OvL |- TC |TC |ERR |TEST |WAIT |RGG |OVL |- TC |TC ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN

Field bus bits [ 108]
n+6 |FBI15|FB14 |FB13 |FB12 |FB11 |FB10 [FBO |FB8 |FB7 |FB6 |FB5 |FB4 |FB3 |FB2 |FB1 |FBO
Device Color Information (only Safe Link manager) [ 106]

n+7 |Device Color Information |Device Color Information |Device Color Information |Device Color Information
4 3 2 1

n + 70 [Device Color Information |Device Color Information |Device Color Information |Device Color Information
256 255 254 253

Safe Link-Status (only Safe Link manager) [ 107]

n+71 |reserved Safe Link Interface Status Safe Link nodes

n+ 72 |LEM (Last error message)

n+ 73 |Last error message - additional information Last error message — additional information (low byte)
n + 74 |Last error message — additional information (high |Last error message — additional information
byte)
n+ 75 |Status node 2 Status node 1
n+ 89 |Status node 30 Status node 29
n+90 |reserved Status node 31

Safe Link-Status (only Safe Link manager) [ 107]

n+91 |reserved Safe Link error bits

_ ‘ ‘_
Module status
n+92- - | | | | | |pac|- | Jfce |- | Jcom [vi |-

IRPSE |GSE NLR  |MSN
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Name Value Meaning
SUPM Protective mode
0 Not active
1 Active
SUCM Configuration mode
0 Not active
1 Active
SUUM Unknown mode
0 Not active
1 Active

Safety configuration integrity (Memory and F-Config Status)

Name Code Meaning

PMS 512 No memory chip plugged
NCNF 513 No configuration available
CNFMM 514 Configuration mismatch
COMLO 516 Communication loss

FERR 519 Fatal Error

Safety diagnostics connector X0...X7

Name Code Meaning

RGG - Normal state

WAIT 528 Waiting for input signal
TEST 544 Test input

ERRFIN 560 Error atinput

TCCHO 576 Cross-circuit channel 0
TCCH1 592 Cross-circuit channel 1
OVL 62... Overload at output (pin 4)

Device Color Information

Shows the status of the OSSDs in the Turck Safety Configurator:

Value Meaning

0 green

1 Green blinking
2 Yellow

3 Yellow blinking
4 Red

5 Red blinking

6 gray/off

7 green/yellow
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Safe Link Status
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Name Value/ENUM  Meaning

SLNS (Safe Link node status) 0x00 unknown
0x01 Initialization
0x02 Pre-operational
0x03 Operational

SLIS (Safe Link interface status) 0x00 Inactive/not configured
0x01 Active (Ethernet)
0x02 Active (fieldbus)

LEM (Last error message) 0...65535

LEMADD 0...

(Last error message — additional information) 4294967295

STNO... (Status node...) 0x00 Missing
0x01 Invalid
0x02 Wrong SADR
0x03 UDID mismatch
0x04 Wrong param
0x05 Valid
0x06 OK

Safe Link information: Safe Link error bits

Name Meaning

MSN Missing safety node

NLR Node learning required

GSE General safe link error

RPSE Rotary switch position error
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Status of the safe unit (fieldbus bits)

FB
0.0...1.7

safe controller.

Outputs at TBEN-LL-4FDI-4FDX, which can be linked to the states of the
safe signals in the Turck Safety Configurator and used as inputs in the non-

= Output assignment

" Choase an output type:
() safe Link

(@ Fieldbus bit

Data range:

Choose a free output:

Move a free output to the required device.

03

1-0
11
1-2
13
1-4
1-5
1-6
17

/

Paste

Remove all for Fieldbus bit

Remove current data range for Fieldbus bit

o x
Filter devices by name: | ]
Devce| symbol | Devicerame | safeink | Fiedbus bt | %" |name

0 @ Safe Link input [#1:28] ["1:28 FDX 14/15 Sic..

1 ‘EI Safe Link input [« [#1:29] |"1:29 FDX 12/13 Sic...
s 2 | B2 safelinkinput __eem® 0.0 [#130] "1:30 FDX 10/11 Si
_...a--'%rm;inpm [#1:31] |*1:31 FDX 8/9 Siche...

4 H [ ' Emergency stop [#FDI ... "FDI 6/7 Not-Hait"

5 ﬂ ur stop [#FDI ... | "FDI 4/5 Not-Halt"

6 H Il Emergency stop 01 [#FDI ...\"FDI 2/3 Not-Halt"

7 |\ usmmm 17 [#7DI .. "FDI 0/1 Not-Halt"

8 | 1@ Automaticstart 02 “Automatischer Sta..

9 ! . Automatic start “Automatischer Sta...

10 | 1@ Avtomaticstant 21 “Automatischer Sta..

n ! B Automatic start “Automatischer Sta...

12 | [fi stopcategory0 04 “FDX 8/9 Sicherer ..

13| [fd sopcategory0 0s “FDX 10/11 Sichere..

1 | A stopcategory0 0-6 “FDX 12/13 Sichere...

15 # Stop categary 0 07 “FDX 14/15 Sichere...

["] Show system devices [ | Show all entries
[ ok ]| cawel || mew

Fig.

83: TSC - assignment of fieldbus bits
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Safe Link bits

Name Meaning
01...27 The Safe Link bits are used to link the Safe Link devices within the Safe Link net-
work.
= Output assignment a
" Choose an output type: Filter devices by name: | \
) -
®) SafeLink Dime'w Symbol | Device name | Safe Link | Fieldbus bit M‘:"‘ Name
() Fieldbus bit
Data range: 0 m Manager 0-0 [#FDI ...|"FDI /7 Sicherer S...
| 1 III Manager 0-1 [#FDI ...|"FDI 4/5 Sicherer S...
Choose a free oulput 2 8 | Manager [#FDI .| "FDI 2/3 Sicherer S...
Move a free output to the required device. 3 III Manager [#FDI ... "FDI 0/1 Sicherer S...
16 24 4 @ Safe Link input 08 [#2:31]"0:31 FDX 14/15 Si...
01 09 25
02 10 18 26 M 5 IE‘ |5*I.Htﬁll [#2:30] "0:30 FDX 12/13 Si..
03 1 19 27
o = = B 6 E‘ Safe Link input [#2:29]|"0:29 FDX 10/11 Si...
= 1 - 7 | B8 safelinki 02 |[#228]|"028 FDX 8/9 Sich..
06 14 2 input
w 15 a s  {@ oR 17 “ODER#1"
s | |on “ODER#2"
0 | {8 OoR "ODER#3"
n | = |xoa “XOR#1"
12 | Automatic start “Automatischer St..
3 1@ |Autumatic start 7 “Automatischer St..
=
14 I ' Automatic start “Automatischer St...
[ Remove all assi for Safe Link :
Remove current data range for Safe Link B ! ' |Aummlti: wEU R
6 [ Manager 0-4 “FDX 8/9 Sicherer ...
LA/ |Manager 05 “FDX 10/11 Sicher...
18 - Manager 0-6 “FDX 12/13 Sicher... .
[ "] Show system devices | | Show all entries
[ ok || cancet || mew

Fig. 84: TSC - assignment of Safe Link bits
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9.2  Process output data

Byte |Bit15 Bit14 Bit13 Bit12 |Bit 11 |Bit10 Bit9 |Bit8 |Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bit1 |Bit0
no.

n Control-Wort (no function)
Unlock Safe Unit [ 110]
n+1 ‘Reserved ‘UNLK

Field bus bits Field bus_output data_TBIP
n+2 |FB15 |[FB14 |FB13 |[FB12 |FB11 |FB10 |[FB9 |FB8 |FB7 |FB6 |FB5 |FB4 |FB3 |FB2 |FB1 |FBO

Field bus bits
Name Meaning
FBO.O... These bits are output bits of the controller that can be linked to inputs on the
FB1.7 TBEN-LL-4FDI-4FDX in the Turck Safety Configurator.
FDX 14/15 Sichere
Edit View
F B = O EQ obH A 2 ,
Hardware Output Check Undo 055Ds  Tabs Go Monitor PC-> Context
configuration~  assignment configuration v online « functions* Monitor ...~ help *
Configuration Window and layout Monitor Help Search
@ FDX 12/13 Sicherer Ausgang -> 3.0SSD X (@ FDX 14/15 Sicherer Ausgang -> 4.0SSD X v 4

Devices A x

00 Flelbuskir
A

% Commonly used

FOX 1415 Sicherer Ausgang’
22 Feidbus bit
Monitoring devices 18]
[#FB00]

Fieldbus bit na

QE Safe Link input

! etandar Automatiscner Sias - Manager
E‘I Standard input Figldbus bit[0-7)

I Safe Link[31]
B4 Button 5 -
-

B woe 113

22 Feidbus bi _Automatic start

?\: Single channel safety
Logic devices
OR
{& anp
1=} xor
{1 NOT
1 N-1outol N
{FEl FipFlop
Switch-on delay

v
< >
Devices Catalog Components Workspace
- S o~ Devices: 3

Additional monitor functions § Interface ... Interface: No connection configured
Fig. 85: Field bus bit at FDX channel

Unlock Safe Unit

Name Meaning
UNLK This bit serves for unlocking the safe unit. It responds to a falling edge.

»  Set bit UNLK to 1 and back to 0.
=  The safe unit is unlocked.
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9.3  Using the configuration memory

9.3.1  Storing a configuration

The safety function is automatically stored to the memory stick after a configuration has been
downloaded to the device via Turck Safety Configurator.

Storing the configuration during module start

v The device is not supplied.

v The memory chip is empty.

v The device has stored a valid configuration.

»  Plug the empty memory chip into the device.

»  Switch-on the power supply.

=  The configuration will be loaded from the device to the memory stick during device start.

Storing the configuration during operation

v' The device is connected to the Turck Safety Configurator.

v The memory chip is plugged from the device start and contains the actual configuration
(identical configuration as in the Turck Safety Configurator).

» Load a new or changed configuration into the device via Turck Safety Configurator.

9.3.2  Loading a configuration from the memory chip

v Memory chip with valid configuration
»  Set the rotary coding switches to 900 (F_Reset)
»  Execute a power cycle.
= The device is reset.
»  Set the rotary coding switch to an address unequal to "9xx”.
»  Plug the memory chip containing a valid configuration onto the device.
»  Switch-on the power supply.
=  The configuration will be loaded from the memory chip to the device during device start.

9.3.3  Deleting the memory chip (Erase Memory)

The content of the memory chip can either be deleted by using the rotary coding switches or
via the Turck Safety Configurator.

Deleting the configuration via rotary switch setting (901)

»  Plug the memory chip into device.

»  Set the rotary coding switches to 901 (Erase Memory).
»  Execute a power cycle at the device.
N

The content of the memory chip is deleted. The procedure completed as soon as the ERR
LED stops blinking.
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Deleting the configuration via Turck Safety Configurator

»  Select the function monitor settings > delete configuration in the Turck Safety Config-
urator to delete the content of the memory stick.

TURCK Safety Configurator 5.25.7.100 -

Edit View
of - meE
F [+ = O O 98
Hardware Output Check Undeo 055D0s  Open all 055D
configuration = assignment configuration - - windows +
Configuration Window and layout
Devices B X

* Commonly used

Z State of output switching element

2 | OutputF-CPU

3

Maonitoring devices

Fig. 86: Deleting the configuration via Turck Safety Configurator

> & Z ¥

Menitor Commissioning Context
functions ~ wizard .. T help -
Teaching of Safe Lin Help
Clear configuration I

Configuration log v

Change password ...

Setup interface ...
Work offline

=  The configuration on the memory chip is deleted. The procedure completed as soon as

the ERR LED stops blinking.
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934  Configuration transfer and module behavior

Configuration Module Diagnostics
In device External Device/ behavior
memory memory
Invalid/  Invalid/ - Device start No configuration available,
none none - Device not running s."Memory and F-Config Status” [ 106]
Invalid/  Valid - Device start -
none —~>Device running
- Loading the configuration from the
memory to the device
Valid Invalid/ - Device start -
none —~>Device running
- Loading the configuration from the
device to the memory
Valid Valid equal Device start -
—~>Device running
Valid Valid unequal Device start Configuration mismatch, s. "Memory
—~>Device running and F-Config Status” [ 106]
Valid No memory - Device start No memory chip plugged,
chip plugged - Device not running s."Memory and F-Config Status” [ 106]
Valid Memory chip - During operation No memory chip plugged,
pulled s."Memory and F-Config Status” [ 106]
changed Valid unequal During operation -
during - The new configuration is checked.
operation - Loading the configuration from the

memory to the device

94 Reset the device to factory settings (factory reset)

NOTE
Sets the device and the plugged memory chip to factory settings, the content of the
memory stick is deleted.

 d vy

Plug the memory chip into device.

Set the rotary coding switches to 900 (Factory Reset).

Execute a power cycle at the device.

The device as well as the plugged memory chip are reset, stored configuration is deleted.
The procedure completed as soon as the ERR LED stops blinking.
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10 Restarting after device exchange or modification

10.1  Replacing the device

The replacement device has to be a device of the same type with the identical or a higher
device version.

» Disconnect the device to be replaced from the power supply and network connection.
» Disconnect the connected sensors and actuators.

» Insert the memory chip of the device to be replaced into the new device. The memory
chip is located under the cover of the service window.

»  Set the last byte of the IP address on the new device (e.g. “1-6-8"). The address set must
match the address of the old device.

»  Note: Close the service window tightly to ensure the degree of protection (IP65, IP67,
IP69K).

»  Connect the new device to the power supply and wait until the configuration has been
loaded from the memory chip to the safe unit.

» Disconnect the power supply.
» Connect the sensors and actuators and establish a network connection..
»  Switch the power supply back on and wait until the device has finished restarting.

Read in the Safe Link network at the Safe Link manager

If a device is replaced, the Safe Link Manager must re-read the network. Reading is carried out
via the Turck Safety Configurator. The setting of the rotary coding switch on the manager for
reading in the network depends on how many devices have been replaced in the Safe Link net-
work (see rotary coding switch position 921...925).

»  Set the rotary coding switch on the Safe Link Manager (e.g. 921 if a device has been re-
placed in the network).

=  The network is read in. The error message on the manager disappears.

»  Set the rotary coding switch on the Safe Link Manager back to the initial position (e.g. fix
IP address).
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11 Maintenance
The TBEN-LL-4FDI-4FDX is maintenance-free for the duration of use of 20 years.

Used cables as well as connected sensors and actuators have to be tested according to vendor
specifications during the duration of use of TBEN-LL-4FDI-4FDX.

12 Repair

The device must not be repaired by the user. Take defective devices out of operation and
return them to Turck for an error analysis. Observe our return acceptance conditions when
returning the device to Turck.

12.1  Returning devices

If a device has to be returned, bear in mind that only devices with a decontamination declara-
tion will be accepted. This is available for download at
https://www.turck.de/en/return-service-6079.php

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

13 Decommissioning

The machine manufacturer is responsible for decommissioning the TBEN-LL-4FDI-4FDX. The
operator must ensure that the device is used for its intended purpose.

Please observe the storage and transport requirements according to the general technical data.

14 Disposal

Defective or faulty devices must not, in any event, be put back into circulation. Send
— those devices back to Turck for testing and disposal.
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15  Technical data

15.1  Technical data

Your Global Automation Partner

Devices
TBEN-LL-4FDI-4FDX
ID 100039886
YoC According to device labeling

Power supply
V1 (incl. electronics supply)

24VDC

V2

24 VDC, only through connected

Current feed-through

XD1 tot XD2 (M12)

Max. 16 A per voltage group

Permissible range

20.4...28.8 VDC

Total current

9 A, observe derating [ 119]

Ex derating S. document "Notes on Use in Ex zone 2 and
22" (100022986)

Isolation voltages > 500 VAC
Connector

TBEN-LL-4FDI-4FDX M12, L coded, 5-pin
Power loss <5W
Interfaces
Ethernet 2 X M12, 4-pin, D coded
Service interface Ethernet
System and protocol data
Transmission rate 10 Mbps/100 Mbps
Protocol detection Automatic
Web server Integrated

Service interface

Ethernet via XF1 or XF2

Modbus TCP

Address assignment

Static IP, BOOTP, DHCP

Supported Function Codes

FC3, FC4, FC6, FC16, FC23

Number of TCP connections 8
Input register, start address 0 (0x0000)
Output register, start address 2048 (0x0800)

EtherNet/IP

Address assignment

According to EtherNet/IP standard

Device Level Ring (DLR) Supported
Number of Class 3 connections (TCP) 3

Number of Class 1 connections (CIP) 10

Input Assembly Instance 103
Output Assembly Instance 104
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System and protocol data

Your Global Automation Partner

Configuration Assembly Instance 106

PROFINET

Address assignment DCP

MinCycle Time 1ms

Diagnostics According to PROFINET alarm handling

Automatic address setting

Supported

Media Redundancy Protocol (MRP) Supported
Turck Safe Link

Max. number of managers 1

Max. number of devices 30

Shutdown times

The shutdown times depend on the applica-
tion. The validation protocol of the Turck
Safety Configurator contains the determined
worst-case switch-off times for the respective
application.

Times

Internal delay time
(for calculating the watchdog time)

10 ms

Response times

See Safety Characteristic Data [ 25]

General technical data

Max. cable length

Ethernet 100 m (per segment)
Sensor/actuator 30m
Dimensions (W x L x H) 60.4 X 230.4 X 39 mm
Operating temperature -40°C... +70°C
Ex derating -25°C... +60°C

S. document “Notes on Use in Ex zone 2 and
22" (100022986)

Storage temperature

-40°C... +85°C

Operating altitude

Max. 5000 m

Degree of protection

IP65, IP67, IP69K

The degree of protection is only guaranteed if
unused connections are closed with suitable
screw caps or blind caps.

Housing material

Fibre-glass reinforced Polyamide (PA6-GF30)

Housing color

black

Material connectors

brass, nickel-plated

Window material

Lexan

Material screw

303 stainless steel

Material label

Polycarbonate

Halogen-free

Yes

Mounting

2 mounting holes, @ 6.3 mm
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Standard/directive conformity

Your Global Automation Partner

Directives 2006/42/EG machine directive
2014/35/EU Low Voltage Directive
2014/30/EU EMC directive

Vibration test According to IEC 60068-2-6/ IEC 60068-2-47,
accelerationupto 20 g

Drop and topple According to IEC 60068-2-31/IEC 60068-2-32

Shock test According to IEC 60068-2-27

Electromagnetic compatibility

According to IEC 61131-2/IEC 61326-3-1

Approvals and certificates

CE

UV-resistant according to DIN EN ISO 4892-2A
(2013)

Note on ATEX/IECEx

S. document "Notes on Use in Ex zone 2 and
22" (100022986)

15.2  Technical data - safety inputs

General technical data

Connector

M12, 5-pin

Input delay

25 ms

Safety inputs for OSSD
Signal voltage, low level

IEC61131-2,type 1 (<5V;<0.5mA)

Signal voltage high level

IEC61131-2,type 1 (< 15V; <2 mA)

Max. OSSD supply per channel

2 A per connector C0/X0...C7/X7
1.5 A at 70° C, observe derating [ 119]

Max. tolerated test pulse width

1ms

Min. interval between two test pulses

12 ms at 1 ms test pulse width
8.5 ms at 0.5 ms test pulse width
7.5 ms at 0.2 ms test pulse width

Safety inputs for potential free contacts
Loop resistance

<150Q

Max. line capacity

max. 1 yF at 150 Q, limited by line capacity

Test pulse typ.

0.6 ms

Test pulse max.

0.8 ms

Sensor supply

Supply VAUX1/T1
max. 2 A, observe derating [ 119]

Interval between two test pulses, minimum

900 ms (for static inputs)

Connection to external potential

Not allowed
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153  Technical data - safety outputs

General technical data

Your Global Automation Partner

Connector M12, 5-pin
Safety outputs

Suitable for inputs according to EN 61131-2,

type 1

Output level in OFF-state <5V
Output level in OFF-state <1TmA
Test pulse resistive load, max. 0.5ms
Test pulse, max. 1.25 ms
Interval between two test pulses, typical 500 ms
Interval between two test pulses, minimum 250 ms
Actuator supply Supply VAUX1/T1,

max. 2 A, observe derating [ 119]

Max. total current for device

9A

Max. output current

2 A (resistive)
2 A (DC load)

1 A (inductive)

Ex derating

S. document "Notes on Use in Ex zone 2 and
22" (100022986)

The user have to provide an additional overcurrent protection on site.

154 Derating

O 4 ¥
-40 0 40

70 [°C]
Fig. 87: Derating — output current
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16 Turck branches — contact data

Germany

Australia

Austria

Belgium

Brazil

Canada

China

Czech Republic

France

Hungary

India

Italy

Japan
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Hans Turck GmbH & Co. KG
WitzlebenstralRe 7, 45472 Milheim an der Ruhr
www.turck.de

Turck Australia Pty Ltd
Building 4, 19-25 Duerdin Street, Notting Hill, 3168 Victoria
www.turck.com.au

Turck GmbH
Graumanngasse 7/A5-1, A-1150 Vienna
www.turck.at

Turck Multiprox N. V.
Lion d'Orweg 12, B-9300 Aalst
www.multiprox.be

Turck do Brasil Automacéo Ltda.
Rua Anjo Custédio Nr. 42, Jardim Andlia Franco, CEP 03358-040 Séao Paulo
www.turck.com.br

Turck Canada Inc.
140 Duffield Drive, CDN-Markham, Ontario L6G 1B5
www.turck.ca

Turck (Tianjin) Sensor Co. Ltd.

18,4th Xinghuazhi Road, Xiging Economic Development Area, 300381
Tianjin

www.turck.com.cn

TURCK s.r.0.
Na Brne 2065, CZ-500 06 Hradec Kralové
www.turck.cz

TURCK BANNER S.A.S.

11 rue de Courtalin Bat C, Magny Le Hongre, F-77703 MARNE LA VALLEE
Cedex 4

www.turckbanner.fr

TURCK Hungary kft.
Arpéd fejedelem utja 26-28., Obuda Gate, 2. em., H-1023 Budapest
www.turck.hu

TURCK India Automation Pvt. Ltd.

401-403 Aurum Avenue, Survey. No 109 /4, Near Cummins Complex,
Baner-Balewadi Link Rd., 411045 Pune - Maharashtra
www.turck.co.in

TURCK BANNER S.R.L.
Via San Domenico 5, IT-20008 Bareggio (M)
www.turckbanner.it

TURCK Japan Corporation
ISM Akihabara 1F, 1-24-2, Taito, Taito-ku, 110-0016 Tokyo
www.turck.jp
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Korea Turck Korea Co, Ltd.
A605, 43, lljik-ro, Gwangmyeong-si
14353 Gyeonggi-do
www.turck.kr

Malaysia Turck Banner Malaysia Sdn Bhd
Unit A-23A-08, Tower A, Pinnacle Petaling Jaya, Jalan Utara C,
46200 Petaling Jaya Selangor
www.turckbanner.my

Mexico Turck Comercial, S. de RL de CV
Blvd. Campestre No. 100, Parque Industrial SERVER, C.P. 25350 Arteaga,
Coahuila
www.turck.com.mx

Netherlands Turck B. V.
Ruiterlaan 7, NL-8019 BN Zwolle
www.turck.nl

Poland TURCK sp.z.0.0.
Wroclawska 115, PL-45-836 Opole
www.turck.pl

Romania Turck Automation Romania SRL
Str. Siriului nr. 6-8, Sector 1, RO-014354 Bucuresti
www.turck.ro

Sweden Turck AB
Fabriksstraket 9, 433 76 Jonsered
www.turck.se

Singapore TURCK BANNER Singapore Pte. Ltd.
25 International Business Park, #04-75/77 (West Wing) German Centre,
609916 Singapore
www.turckbanner.sg

South Africa Turck Banner (Pty) Ltd
Boeing Road East, Bedfordview, ZA-2007 Johannesburg
www.turckbanner.co.za

Turkey Turck Otomasyon Ticaret Limited Sirketi
Indnl mah. Kayisdagi c., Yesil Konak Evleri No: 178, A Blok D:4,
34755 Kadikoy/ Istanbul
www.turck.com.tr

United Kingdom TURCK BANNER LIMITED
Blenheim House, Hurricane Way, GB-S511 8YT Wickford, Essex
www.turckbanner.co.uk

USA Turck Inc.
3000 Campus Drive, USA-MN 55441 Minneapolis
www.turck.us
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