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1 About These Instructions

These operating instructions describe the structure, functions and the use of the product and
will help you to operate the product as intended. These instructions contain rules for the use of
the devices in Safety Instrumented Systems (SIS). The assessment of the safety related values is
based on IEC 61508, ISO 13849-1 and IEC 62061.

Read these instructions carefully before using the product. This is to avoid possible damage to
persons, property or the device. Retain the instructions for future use during the service life of
the product. If the product is passed on, pass on these instructions as well.

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.

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

DANGER

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

WARNING

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

CAUTION

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

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

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

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

RESULTS OF ACTION
This symbol denotes relevant results of actions.

Y= B PP

1.3 Additional documents

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

EU Declaration of Conformity

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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Notes on the Product
Manufacturer and service

2.2

2.3

Notes on the Product

Product identification
These instructions apply for the following full safety module with PROFIsafe:

TBPN-L5-4FDI-4FDX

Scope of delivery
The scope of delivery includes:
TBPN-L5-4FDI-4FDX

M12 closure caps
7/8" blind caps (not suitable to guarantee IP67/IP69K)

Manufacturer and service

Hans Turck GmbH & Co. KG
Witzlebenstralle 7

45472 Milheim an der Ruhr
Germany

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

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

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

Outside Germany, please contact your local Turck representative.
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3 For Your Safety

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

3.1 Intended use
These devices are designed solely for use in industrial areas.

TBPN-L5-4FDI-4FDX is a decentralized safety module for PROFIsafe. The module collects field
signals and forwards them safely to a PROFIsafe master. Thanks to an extended temperature
range from -40...+70 °C and IP67/IP69K protection, the module can be used directly on the ma-
chine.

The module serves for controlling signal devices as for example emergency stop buttons, posi-
tion switches or OSSDs which are used to ensure human, material or machine protection.

TBPN-L5-4FDI-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 62 061)
applications up to Category 4 and Performance Level e (according to EN ISO 13 849-1)

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

3.1.1  Reasonably foreseeable misuse
The device is not suitable for:

The use in explosive areas
Outdoor use
The permanent use in liquids

Modifications to the device

It is not permitted to modify the technical function or the construction of the device.

V01.00 | 2020/07 9



For Your Safety
Warranty and liability

3.2 General safety notes

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

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

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

The 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 ar-
rangement 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 60204-1, EN ISO 13850 only use
the output circuits of connectors C4...C7.

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

33 Residual risks (EN ISO 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 protect-
ive devices are possibly not or insufficiently included in the safety circuit.

the operator does not observe the relevant safety regulations specified for the operation, ad-
justment and maintenance of the machine. Here, the inspection and maintenance intervals
for the machine should be strictly observed.

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

34 Warranty and liability

Any warranty and liability is excluded for:

10

improper application or not intended use of the product
non-observance of the user manual
mounting, installation, configuration or commissioning by unqualified persons
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35 Directives and standards

Manufacturers and operators of machines and plants in which the device is used are respons-
ible for observing all relevant directives and standards.

3.5.1 National and international directives and standards
The following guidelines and regulations must be observed:

2006/42/EG (machine directive )
2014/30/EU (electromagnetic compatibility)
2011/65/EU (RoHS Directive)

89/655/EWG (work equipment directive)
Accident prevention regulation

Safety rules and safety regulations according to the actual state of the art

352  Cited standards

V01.00 | 2020/07

Standard
DIN EN ISO 13849-1:2016-06

Title
Safety-related parts of control systems

EN 62061:2005 + Cor.:2010 + A1:2013 + A2:2015
IEC 62061:2005 + A1:2012 + A2:2015

Safety of machinery - Functional safety of
safety-related electrical, electronic and pro-
grammable electronic control systems

DIN EN 61508:2011
IEC61508:2010

Functional safety of electrical/electronic/
programmable electronic safety-related sys-
tems

DIN EN 61131-2:2008
[EC61131-2:2007

Programmable controllers

EN1SO 12100:2010
DIN EN ISO 12100:211-03

Safety of machinery - General principles for
design - Risk assessment and risk reduction
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Product Description
Properties and features

4 Product Description

TBPN-L5-4FDI-4FDX is a safety block I/0 module for PROFlIsafe via PROFINET. The device has
four 2-channel digital safety inputs (FDI) for the connection of different safety sensors as for ex-
ample 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/Os and their function is realized by means of a software tool the
Turck Safety Configurator.

4.1 Device overview
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Fig. 1: TBPN-L5-4FDI-4FDX

411  Type label

TBPN-L5-4FDI-4FDX

Ident-No.: 100001826 Hans Turck GmbH & Co. KG
HW: D-45466 Milheim a. d. Ruhr
Charge code: www.turck.com

YoC: Made in Germany

Fig. 2: Type label TBPN-L5-4FDI-4FDX

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
7/8" power supply connectors

Two 4-pole 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
Fiberglass reinforced housing

Shock and vibration tested

Fully potted module electronics

Protection class IP65/IP67/IP69K
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4.2.1

422

Switches and connectors

TBPN-L5-4FDI-4FDX

Meaning
X1 Power IN
X1 X2 Power OUT
co FDIO/1, safety-related input
co l FDI2/3, safety-related input
2 FDI4/5, safety-related input
c c3 FDI6/7, safety-related input
2 C4 FDX8/9, safety-related in-/output
Cc5 FDX10/11, safety-related in-/output
c3 c6 FDX12/13, safety-related in-/output
c7 FDX14/15, safety-related in-/output
F-Address Rotary coding switch for address setting for
P1 PROFIsafe (F-address setting)
P1 Ethernet 1
FE P2 Ethernet 2
FE Functional earth
Block diagram
ARY)
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Fig. 3: Block diagram TBPN-L5-4FDI-4FDX
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Product Description
Functions and operating modes

43 Functions and operating modes

43.1  Safety Function
The TBPN-L5-4FDI-4FDX provides four safe digital SIL3 inputs (FDI) and four SIL3-connectors
(FDX), configurable as inputs 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

432  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 sup-
plies 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

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
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433  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 er-
ror.

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.

434  Configuration memory

A pluggable memory stick is included in the scope of delivery of TBPN-L5-4FDI-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.

V01.00 | 2020/07 15



Mounting
Grounding the device

5 Mounting

NOTICE
Mounting on uneven surfaces

Device damage due to stresses in the housing
» Fix the device on a flat mounting surface.
» Use two M6 screws to mount the device.

The device can be screwed onto a flat mounting plate.

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

»  Avoid mechanical stresses.
»  Optional: Ground the device.

M6 (2x)
max. 1.5 Nm

Fig. 4: Mounting the device onto a mounting plate

5.1 Grounding the device

5.1.1  Equivalent wiring diagram and shielding concept

X1 X2
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Fig. 5: Equivalent wiring diagram and shielding
concept
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5.1.2  Shielding of the fieldbus and 1/O level

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

Fig. 6: 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.

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

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

Shielding concept of the fieldbus level
On delivery, a grounding clip is provided on the connectors for the fieldbus connection.

When mounted directly on a mounting plate, the shielding of the fieldbus cables is routed dir-
ectly to the module ground via the grounding clip and the metal screw in the lower mounting
hole.

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

5.1.3  Grounding the device — I/O level and fieldbus level

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

Fig. 7: Grounding clamp (1)
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Mounting
Grounding the device

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

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

Mounting the grounding clip: grounding the fieldbus level directly

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

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

Fig. 8: Mounting the grounding clip

Grounding the device — mounting on a mounting plate

» For mounting onto a mounting plate: Fix the Device with an M6 metal screw through the
lower mounting hole.

=  The shielding of the M12 flanges for the I/0 level is connected to the reference potential
of the installation via the M6 metal screw.

=  With mounted grounding clip: The shielding of the fieldbus is connected to the reference
potential of the installation via the module grounding of the I/O level.
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6  Connecting

WARNING
Intrusion of liquids or foreign bodies through leaking connections

Danger to life due to failure of the safety function
» Tighten M12 connectors with a tightening torque of 0.8 Nm.
» Always seal unused connectors with suitable screw caps or blind caps.

» Use appropriate 7/8" sealing caps, e.g. type RKMV-CCC. The caps not part of the
scope of delivery.

6.1 Connecting the M12 connectors

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

Fig. 9: Torque screwdriver

Description Type Ident no.
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)

V01.00 | 2020/07 19



Connecting
Connecting the power supply

6.2  Connecting the device to Ethernet

For the connection to Ethernet the device has an integrated auto-crossing switch with two 4-
pole, D-coded M12 x 1-Ethernet-connectors. The maximum tightening torque is 0.6 Nm.

0L

Fig. 10: M12 Ethernet connector

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

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

Fig. 11: Pin assignment Ethernet connectors

6.3  Connecting the power supply

NOTE

We recommend the use of pre-assembled 5-pole power supply cables, Turck type 52
(e.g. RKM52-1-RSM52). Suitable cables can be found on www.turck.com.

For the connection to the power supply, the device has two 5-pin 5-pole 7/8" connectors. V1
and V2 are galvanically isolated. The maximum tightening torque is 0.8 Nm.

Fig. 12: 7/8"” connector for connecting the supply voltage

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

- -c

5 1BK =GNDV2 3

28U =GNDVI 5

42 3 GNYE = FE 2%y

5e&=Y1 28N =24vDCV1 195
SWH  =24VDCV2

X1 X2

(eXe)

Fig. 13: Pin assignment voltage supply connectors

Connector Function

X1 Power feed

X2 Continuation of the power to the next node

V1 System voltage: Supply voltage 1 (incl. supply of electronics)
V2 Load voltage: Power supply 2
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6.3.1 24V Supply (SELV/PELV)

WARNING
Incorrect or defective power supply unit

Danger to life due to dangerous voltages on touchable parts

» Only use SELV or PELV power supplies in accordance with EN ISO 13849-2, which
allow a maximum of 60 VDC or 25 VAC in the event of a fault.

External supply of sensors and actuators

Sensors and actuators with external power supply can also be connected to TBPN-
L5-4FDI-4FDX. The use of SELV or 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 vV DQ).

V01.00 | 2020/07 21



Connecting
Connecting safe sensors and actuators

64  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.

Safety inputs (FDI)

The device has eight M12 connectors for connecting safe sensors and actuators. The maximum
tightening torque is 0.8 Nm.

Do.o.o.o
2 ©
Fig. 14: M12 connector, safety inputs (FDI)

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

<

2 1=Vaux1/T1

5 2=FDI(T2)
1(000)3 3=GND (V1)

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

Fig. 15: Pin assignment CO...C3, FDI

Signal Meaning

VAUX1/T1 Sensor supply/ test pulse 1

FDI (T2) Digital input 1

GND (V1) Ground V1

FDI(T1) Digital input 2

T2 Test pulse 2

FE FE is connected to the thread of the M12 connector.
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Safety outputs (FDX)

E

Fig. 16: M12 connector, safety in-/outputs (FDx)

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

N 1=Vaux1/T1

5 2=FDO-/FDI (T2)
1(000)3 3=GND (V1)

o 4=FDO+/FDI (T1)
5 4 5=T2

Fig. 17: Pin assignment C4...C7, FDX

Signal Meaning

VAUX1/T1 Sensor supply/ test pulse 1

FDO-/FDI (T2) Digital output/ digital input 1 (M)

GND (V1) Ground V1

FDO+/FDI (T1) Digital output/ digital input 2 (P)

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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Connecting
Switching examples

6.5  Switching examples

6.5.1 Inputs

24

Safe equivalent input for potential-free contacts (normally closed/normally closed)

r— - T T T T T T T T T —\ r— T T T T T T T T T T il

L1TT Bl LT TB..-L.m...|

\ P \

2FDI(T2) | r 2FDI(T2) |

777777 3n.c } 3n.c }
4FDI(T1) } 7777777 4FDI(T1) }
o o |

5T2 \ 5T2 \

= | |
L g e 4

Connected in the switch Two individual switches switching simultan-

eously via one application

Safe equivalent input for potential-free contacts (normally closed/normally closed)

In the antivalent circuit, switches can be
connected in different ways. The decisive
factor for enabling is where the normally
closed contact is connected.
Example 1: The LEDs of the inputs are off
when not actuated and light up when
actuated. Use: e.g. for door monitoring with
magnetic reed contacts
Example 2: The LEDs of the inputs are off
when actuated and light up when not
actuated. Use: e.g. for two-hand switches
with two separate contacts

|

’ Cari(12) }
N - 3n.c ‘
eeeee =
L_ L'E 5T2 }

Safe electronic input (OSSD)

=

With this connection and corresponding para-

» To avoid errors, do not use 5-pole cables

e R a

| OSSDﬂ;-PM TBobed meterization, the pulsing of pins 1 and 5 is

I zz[;';m } switched off. The supply voltage at pin 5 re-
. Y I | . .

} N Pm } mains switched on.

‘ i

1 \

to the sensor.

r

-

With this connection and corresponding para-

ted to pin 2 in order to receive a release when

[ ossD | o . . ;

} +—-PM Bl } meterization, the pulsing of pins 1 and 5 is

i FDI (T . .

Ve T ;G';D( 2 } switched off. The supply voltage at pin 5 re-

| . | . . . i

}V+ n ;—-974 — } mains switched on. The NC contact is connec
|
|

it is actuated. Connection example: Banner STB
Touch
» To avoid errors, do not use 5-pole cables
to the sensor.
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Safe inputs with single-channel mechanical contacts
Inputs can be queried 1-channel.
1T1 TB...-L...-... |
P | » Connect sensors via two connection
2 FDI (T2) | .
‘ cables and a Y-plug (i.e. [dent-no.:
{ 6634405) to the M12 sockets of the
|
|
|

3nc

4 FDI (T1)
Pi

ffffffffffffffffffff / NOTE:
Changes to the preset properties of the inputs
directly affect the performance level to be
achieved. For more information, see the online
help of the Turck Safety Configurator.

modules.

6.5.2  Outputs

NOTE
Any change in the test pulse interval of the outputs will change the performance
level. The software and the online help of the software contain further information.

Safe output PP-switching
»  For PP-switching outputs, connect the

{TB""L”""' ZH'C' ‘ negative pole of the load to the GND-

| n.c. .

i mﬁ 77777 (coirrwln;ctor of the respective output

} 4FDO + p :

i Shc ﬁ »  Another connection of the negative pole
S ] to the GND of the power supply unit is

not permitted.

»  The wiring has to allow an exclusion of
faults regarding cross connection.

Safe output PM-switching

»  For PM-switching outputs, connect the
negative pole of the load to the M-con-

ZFDLQ j nector of the respective output (pin 2).
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Commissioning
Initial commissioning

/

/.

7.1.1

7.1.2

7.1.3
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Commissioning

Initial commissioning

Mounting and electrical installation

\ A 4

vVvyvyyvyy

Set the F address at the module [ 28].

Please assure the proper closing of the protective cover over the rotary coding switches
[ 28].

Mount the device according to the instructions [ 16].

Connect Ethernet cables according to the instructions [ 20].

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

Wire the in- and outputs depending on their use [ 22], [ 24].

Seal unused connectors with the respective protection caps [ 19].

Connecting the supply voltage

>

v

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

Connect the supply voltage.
Check if all supply voltages as well as the output voltage are in the permitted range.

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

Configuring in Turck Safety Configurator

>

Configure the device as described in chapter “Configuring the device” [ 30].

Commissioning the device at the PLC

>

>
>
>
>

Configure the device in the PLC.

Configure the device in the PLC configuration software [ 58].

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 expected.
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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.

7.2.2  Reaction time
If the device is operated with higher availability, the max. reaction time is extended (see "Safety
Characteristic Data”).

In addition to the reaction time in the device, reaction times of the further Safety components
have to be system considered eventually. Please find the respective information in the tech-
nical data of the respective devices.

Further information about the reaction time can be found in the online help for the Turck
Safety Configurator.

7.2.3  Safety characteristic data

V01.00 | 2020/07

Characteristic data Value Standard

PL (Performance Level) 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 3.85x 107 1/h

PFD 4,1%x10°

Maximum on-time 12 months

SIL CL 3 EN 62061:2005+
PFH, 5.08 % 10° 1/h Cor.:2010+A1:20134+A2:2015
SFF 98.22 %

PROFIsafe > local output 25 ms EN 61508

Local input > PROFlsafe 20 ms

Local input <> local output 35ms
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Commissioning
Addressing the device
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7.3.1

28

Addressing the device

Setting the F address at the device

»  Open the cover above the switches.
»  Set the F 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
BUS
Memory F-Address
1234112341234
0 5|0 5 0@5
9876 9876 9876
x 100 x 10 x 1

() ETH1 PROFINET ETH2 ()

Fig. 18: Rotary coding switches at the device

In the delivery state, the rotary switches are set to 000 (0 - 0 - 0). The addresses 000 and > 900
are no valid F addresses.

Switch position Meaning

0 Delivery state, no valid F address

1...899 F address, accept setting by restarting the device

900 Factory Reset: resets the device to factory settings

901 Erase Memory: deletes the content of the memory chip.
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7.3.2  Addressing the device at PROFINET

In the delivery state or after a device reset to factory settings, neither a device name nor an IP
address is set in the device .

PROFINET name

In PROFINET, the connected device is not identified by it's IP address, but recognized and ad-
dressed by it's device name. The device name can be freely chosen.

Default device name (from GSDML): tben-15-4fdi-4fdx

Assigning the IP address

The devices IP address is usually set through the PROFINET controller. In the delivery state, the
device can be accessed via the IP address 192.168.1.254.

The start page of the device web server can be accessed viahttp://192.168.1.254/info.html to
make initial settings. For this, the PC used for configuration must be in the same IP network as
the device.
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Setting
Integrate Turck Safety Configurator in TIA Portal

8  Configuring

8.1 Installing Turck Safety Configurator

The Turck Safety Configurator is available for download as zip archive on www.turck.com.

NOTE
ﬂ 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.

»  Unpack the zip archive and install Turck Safety Configurator.

8.2  Integrate Turck Safety Configurator in TIA Portal

Register Turck Safety Configurator in TIA Portal

» Select the Register in TIA/Step7 option in the installation step Custom Setup in order to

be able to start Turck Safety Configurator directly from TIA portal.

Custom Setup
Select the way you want features to be installed. .

Click the icons in the tree below to change the way features will be installed.

EI_Q;I TURCK Safety Configurator
: (- =3 = | Full version

K = | Service version
= ~ | Software Manuals

i This feature requires 4B on your
=Tkt hard drive.
- =3 = | Option standard installation
- ¥ = | Option virtual machine
Browse...
Reset Digk Usage Back Cancel

Fig. 19: Register the TSCin TIA/Step7
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Start the Turck Safety Configurator from TIA/Step 7

»  Right click the TBPN-L5-4FDI-4FDX and open Turck Safety Configurator via Start device
tool in TIA-Portal.

JIA Siemens - C:Wsers\testplatz\Documents\Automatisierung\TBPN\TBPN
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
GF (Yl soveproject @ X 2 X O T MEE R § coonline oF cooffiine fz [N W ' PORTAL
... » Ungrouped devices » turck-tbpn-5-4fdi-4fdx [TBPN-L5-4FDI4FDX] — i
Devices ‘E Topology view ||Eg'h Network view ”ﬁf Device view ‘ Options [EE]
: = ==
& 3 | B¢ [wrckbpnissiisiaxmeend~] @ B ()0 5 Qs = 0o
=3
v Catalog 5
2
ThE e P e —
Add newd... -]
[& Fileer Frofile: [=All> [+ g
=]
~ [l Head module =
= 1 ~ [ TBFH-Safe -,
¢ online . — Cha - Il TBPN-LS<FDIFDX el
9 safety.. - Virite e name to Micro Memory Card (s tiodule o
» g Progra... | Startdevice wal... | [l Module status E
» [ Techno... w W oo P Il safety Fieldbus Bits g
= ¢ S
3 Externa... ) copy crrlec [l safetystatus 2
¥ L@ FLCtags (%) Paste crlv
» [ig PLCdat. Del Del Bl
3 s
b 5 viatch ... X Delete e _‘:
» [} online ... = Go to topology view z
b [ Traces o Go to network view Z
» [if Device Compile » ]
_W'i Progra... Download to device » L)
CfPLCsu. & Go online ctrl+K c
e A =
[<] i &¥ Go offline Ctrls ]
- L | Online & diagnostics Curl+D E
+ : Details view e L
; [ Assign device nome
|| Module | : —
Name F1
¥ Device configuration [~ ¢7y) To0n
Online & diagnostics | Show catalog Ctrl+Shift+C
3 [T > |“d Properties | Information
Export module labeling strips
Porta e =2 Overview Iﬁg‘h turck-thpn-I5... j' ® Ehs
g Properties AltEnter
{ F

Fig. 20: Start the Turck Safety Configurator from TIA/Step7

83  Licensing Turck Safety Configurator

The licensing is done via coupon code.

»  Enter the coupon code on the Turck web page following this link: http://www.turck.de/
de/turck-safety-configurator-license-6174.php

» If the coupon code is missing, please order a coupon code via E-mail under the following
E-mail address: TM-BWSoftwareSupport@turck.com
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Setting

Creating a configuration with the TSC commissioning wizard

3.4

84.1

32

Creating a configuration with the TSC commissioning wizard

»  Start the software.
=  Turck Safety Configurator starts with the Start assistant, which will lead through the first

steps after program start.
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.

Edit View

=
/’ oo - n?
Hardware Output Check Undo | New Cascading Go  Stat | Monitor Commissioning | Context

configuration *  sssignment | configuration  ~ indo online~ functions izard ... - help -

Q -

Configuration Window Monitor Help Search S

Devices 1 x

Monitoring devices = TURCK Safety Configurator: What would you like to do? O x
"‘ Emergency stop
H Safety quard Existing workspace Create new workspace

- ] [ ACPD MNew workspace Workspace: | TBPN|

Two-handed operations Diagnostics Path: |D:\TSCluser\Documents

File name: |D:\TSC\user\Documents{TBPN\TBPN. AS3WKS
£ rodue
Create
T enabing deve
? Key switch
2 Output F-CPU

T

Nl

\ Standard input
|

- By Button

Xl eGP 7| Show dislog on start-up Cancel Help

2 Fildbus bie

| 8Y | sigle hamel safety

Logic devices

o
< - >
Devices | Catalog | Components | Workspace

A workspace combines one or multile projects Interface: Offine

Fig. 21: Start assistant — new workspace

=  The new workspace is created.
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842  Selecting a master and creating a basic configuration
»  Select the TBPN-L5-4FDI-4FDX in the Select master dialog and confirm with OK.

[= Select master = O X
— Select master
|Enher search text here... |P|
Mame Order number

E TBPN-L1-FDIO1-210L (6814053) 6814053

E TEPN-L5V-FDIO1-210L {100008753) 100008753

i TEIP-L5-FDIO1-2I0L (6814058) 6314056
TEIP-L4-FDIO1-2I0L (100000360) 100000360

E TBPN-L5-4FDI-4FDX (100001826) 100001825
TEIP-L5-4FDI-4FD¥ (100001328) 100001828

i TBIP-L4-4FDI-4FDX {100001827) 100001827

ok | coms || e

Fig. 22: TSC - Selecting a master

= The dialog box Properties - TB... is opened.

[=!| Properties - TBPN-L5-4FDI-4FDX (100001826) = ul X
General | Local1/0s
— Local IfOs configuration
1/0 name Type Device name State Expert

FDI O/1 | Estop FDI 0/1E-stop Enabled Expert..
FDI 2/3 | Estop FDI 2/3 E-stop Enabled Expert..
FDI 4/5 | Estop FDI 4/5 E-stop Enabled Expert..
FDI 57 (%] Estop FDI 6/7 E-stop Enabled Expert...
FOX 8/9 i Safe output FDX /9 Safe output Expert...
FOX 10/11 i Safe output FDX 10/11 Safe output Expert...
FDX 12/13 A safe output FDX 12/13 Safe output Expert...
FDX 14/15 i Safe output FDX 14/15 Safe output Expert...

Fig. 23: TSC - Hardware configuration
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Setting
Creating a configuration with the TSC commissioning wizard

In the register tab Local I/Os, the safe slots of TBPN-L5-4FDI-4FDX are configured.

Basic configuration

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 desig- 1/0 name Device name
nation

FDIO0/1 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

FDI6/7 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.
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Release circuits (OSSDs) of the basic configuration

V01.00 | 2020/07

In the basic configuration, the release circuits OSSD1...0SSD4 and OSSD61...0SSD64 are pre-
defined as follows:

Release circuit (OSSD) Channels
0SSD 1 FDX8/9

0OSSD 2 FDX10/11

0OSSD 3 FDX12/13

0OSSD 4 FDX14/15

0SSD 5 unused

0SSD 60 unused

0OSSD 61 FDl6/7

0OSSD 62 FDI4/5

0OSSD 63 FDI2/3

OSSD 64 FDIO/1

TURCK Safety Configurator -

/ E v = oo = » L4
Hardware OQutput Check Undo New Tile Go St | Monitor  Commissioning  Context
configuration = assignment | configuration window  horizontally ~  online ~ functions - wizard ... - help ~
Configuration Window Moritor Help Search »
Cataog 2 x |4 FDX8/0 Safe output -> 1.0SSD - O X |@i4rcuin
00 F-GPU our Q FOl 87 Ex -
Catalog
FOX /9832 oupur
~ E ‘TEPN-L5-4FDI-4FDX (100001826)
| ¥ 87
N N . — -
4 e - FCPUingut
© | ForofiEstop BT omoteE) PROFIzsfe 14
- v v
© | Foraf3estop < > < >
© | ForefsEstop (1 —
0.1 F-CRU outut 2] O 45 E s @
© | Fore/Estn
= FOK 108 Safe ctpur”
[0 Foxspssteoutput =
D1 42
EZZ‘ FOX 1011 5afe cutput _TBPN-LS4FDI4FDN (10000152)
&z‘ FOX 12/13 Safe output - TBN-L54FDI4F I (100001525)
v v
Q‘Z‘ FOX 14/15 Safe output A > l< 53
G o &
Q #0123 E s -
T 12082 Sate cutr’
fe¥D1 20)
- TEPNASAFDIAF (10m01EE)
- TBNL5-4FDIAFOK (100152
v v
< > |« >
G o L 0sSD
Q F0l 01 Exag -
FOX 1418 Sate sutmt
1]
Fo) DI 07
- QuiputF.CRU s - TERIAS-4FDIAF DX (1000152
TEN-AS-AFDIAFDX (10001E)
v v
Devices | Catalog | Components | Workspace § R N
Interface: Offine

Fig. 24: TSC — Release circuits (OSSDs) of the basic configuration
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Adapting the configuration of the safe channels

The channels of TBPN-L5-4FDI-4FDX are adapted to requirements of the respective application
in the register tab Local 1/0s > Expert.

Configuration options

|= Properties - TBPN-L5-4FDI-4FDX (100001826)

General Local If0s

— Local 1/0s confi
1/0 name Type Device name State Expert

FDI 0/1 ¢ E-stop FDI 0/1 E-stop Enabled Expert...
FDI 23 ¢ | Estop FDI 2/3 E-stop Enabled Expert...
FDI 4/5 %] Estop FOI 4/5 E-stop Enabled Expert...
FDI6/7 ¢ | E-stop FDI 6/7 E-stop Enabled Expert...
FOX 8/9 A Safe output FD¥ 8/ Safe output Expert...
FOX 10/11 U Safe output FOX 10/11 Safe output Expert...
FDX 1213 @ Safe output FDX 12/13 Safe output Expert...
FOX 14/15 A Safe output FOX 14/15 Safe output Expert...

[] Show advanced settings

Fig. 25: TSC - Configuration of 1/0s
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Clicking Expert opens the expert settings for In- and outputs.

[=| Expert settings

Type name
Graphic

1/0 type

Test pulse length
Device type
Startup test
— Local ackr

— O x
[Estop |
(L] [7]
|SaFe input (dry contact) | - |
| 0 {ms
[Double chanrel forced [~]

tfreset

Local acknowledgment/reset
Address

Bit

[ tnverted

Acknowledge also after startup

FBO
FBO
FB1

— Contact synchronization time

Synchronization time
[ Infinitely

\ 0.1[5]s

— Contact stabilizing time (switch-on filter)

Contact stabilizing time (switch-on filter) ‘

0.1[%]s

— Single channel interruption

Shutdown with test request
Shutdown without test request
Tolerancing without shutdown

Tolerance time

0.1[5]s

|= Expert setting

Type name

1/0 type

Test pulse interval
Assignment

— Switch-off delay

Switch-off delay

5 = O x
safe output |
safe output =]
Safe output according to Ple {test pulse every 500 mi.. .

Safe output g to Ple (test

Safety output (no test pulzes)

very
Safe output according to PLd (test pulse every 24 hours)
Safe output according to PLc (test pulse every 182 days)

0'%'5 |

— Aundliary signals

Error unlock

Restart

Restore defaults ‘ | Ok

— Independent
In-1 In-2
‘ T | oK || Cancel || Help

Fig. 26: TSC - Expert settings

NOTE

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

urator.
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Example configuration

() Shutdown without test request
() Tolerancing without shutdown

- Properties - TBPN-L5-4FDI-4FDX (100001826) O
General Local Ij0s
~ Local 1/Os conf
1/0 name Type Device name [ state [ Expert |
FDI 0/1 '® | E-stop Fl B Expert setti
e settings — O X
FOI 23 | E-stop FIl pe ng
FDI 4/5 | E-stop FI
FDI&/(7 2| Estop Fl  Typsname |
FDX 8/9 [ Safe output Fl Graphic
FOX 10/11 i safe output FIl
L Safe input {d ta -
O iE s /O type | input (dry contact) ‘| |
FDX 14/15 @ Safe output B TEnismETmn | 0 = |ms
Device type |Double channel dependent | - |
[] startup test
— Local freset
[ Local acknowledgment reset
Address | ‘ - |
Bit [ =]
[ tnverted
|| Adknowledge also after startup
— Contact synchronization time
Synchronization time | 0.15]s
[ nfinitely
— Contact stabilizing time (switch-on filter)
Contact stabilizing time {switch-on filter) | 0.1 )%' s
— Single channel interruption
[C] show advanced settings () Shutdown with test request

Tolerance time

0.15]s

— Independent
O n-1 (O In-2
Restore defaults | o || cenel || vep

Fig. 27: TSC - Expert settings (example configuration)
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Con- Channels Type 1/0 type Later function (see application example

nector (Expert setting) [ 48])

at device

co FDI0/1 E-stop Safe input (dry contact), double Safely switches off output at FDX8/9.
channel forced

cl FDI2/3 Light grid (AOPD) Safe input (OSSD), double chan- Safely switches off output at FDX8/9.
nel forced

Q2 FDI4 Standard input Used for the monitored start after

switch-off of FDX8/9 and FDX10/11.
FDI5 Standard input -

c3 FDl6/7 E-stop Safe input (dry contact) No function, reserved

c4 FDX8/9 Safe output Safe output according to PLe Is switched off safely if the E-Stop (at
(test pulse every 500 milli- FDIO/1) and/or the light grid at FDI2/3
seconds) are activated.

(€5 FDX10/11  Safe output, Safe output (plus and minus Is switched off safely, if the safety

switch-off delay  switching, no test pulses) sensor at FDX12/13 is activated. Signal
forwarding to F-CPU.

@ FDX12/13  Safe sensor Safe input (antivalent), double Safely switches off output at
channel dependent with filter- FDX10/11.
ing

7 FDX14/15  unused

» Adapt the expert settings and close with OK.
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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 register tab.

[= Properties - TBPN-L5-4FDI-4FDX (100001826)

General  LocaljOs | Service

[#] Global error unlodk

Address: FBO

y FBO

£l FB1

Edge: (®) Positive
O Negative

Show advanced settings

Fig. 28: 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
module’s process output data [ 67].
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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.

TURCK Safety Configurator - [C686] - [TBPN-L5-4FDI-4FD;

s B v B e £ & x?
Hardware Output Check Undo New Tile Go  Stat | Monitor  Commissioning  Context
configuration ~  assignment  configuration - window  horizontally - online ~ functions~  wizard ... ~ help -
Configuration Window Monitor Help Search S
Catalo a x || FDX8/9 Safe output -> 1.0SSD - o X |@ 1-4F-cPUinput -> 62. OSSD
00 F-CPU output @ FDI &7 Estog &
Catalog

o E TBPN-L5-4FDI-4FDX (100001825)

v Y eaie

~.| @ | FDIO/1E-stop - TBPN-LS-4FDI4FK (100001826]
] [ FDI 2/3 ACPD 5 5
| - Automatic start v - Automate start v
E\ FDI 4 Standard input < > 4|« >
ﬁ\' FDI 5 Standard input i FDX 10/11 Safe output -> 2. OSSD @ 16 FCPUinput > 63. OSSD
0-1 F-CRU output 2 "FDI 213 AOFD" o

®  FDI&/7Estop

FOX 10T Safe output’
- Qz‘ FDX 8/9 Safe output

G 2
- ﬁe FOX 10/11 Safe output - Cutput F-CPU - TBPN-LE-4FDI-4F DK (100001828)

® | FDX 12/13 Safe sensor - TERN-LE-4FDI-4FEX (100001526]

- Automato start v - Automato stat v

"FIX 12/13 Safe sensor ~ FDI 01 Estey ~

B

Fig. 29: TSC - release circuits (example configuration)

Channels Type OSSD Adaptation

FDIO/1 E-stop 64.0SSD Unchanged

FDI2/3 Light grid (AOPD) 63.0SSD Unchanged

FDI4 Standard input No OSSD created

FDI5 Standard input

FDI6/7 E-stop 62.0SSD Unchanged

FDX8/9 Safe output 1.0SSD The state of OSSD 64 and 63 leads to switch-off this
OSSD, monitored start via standard input FDI4 (see
“Switch off FDX8/9 (1. OSSD)")

FDX10/11 Safe output, switch-off 2.0SSD State of OSSD 62 leads to switch-off this OSSD,

delay monitored start via standard input FDI4 (see “Switch

off FDX10/11 (2. OSSD)”)

FDX12/13  Safe sensor 3.0SSD Unchanged

FDX14/15  unused No OSSD created
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8.5  Loading the configuration with the TSC commissioning wizard

»  Start the commissioning wizard and click Next >.

TURCK Safety Configurator - [C688] - [TEPN-L3-4FDI-4FDX (1

Edit  View
s B v = g 2 # x?
Hardware Output Check Undo New Tile Go  Stat | Monitor | Commissioning  Context
configuration = assignment  configuration - window  horizontally - online - functions | wizard w = help -
Configuration Window Monitar Help Search &
Catalo a x || FDX8/3 Safe output -> 1.0SSD - m] X |@ 1-4 F-CPUinput -> 62. 0SSD
00 F-CPU output @ FDI &7 Estog &

Catalog
“1-4 F-CPU input”

“FDX 8/ Safe outpuf

\.I E TBPN-L5-4FDI-4FDX (100001826) m
£00)

: 1 : _TEPN .
[ H\ Local 1/0 Cutput F-CPU TEPN-LE-4FD-4FOK (100001825) iG]
ds . - FCPU input
8 | EprojiEswp - TERN-L5-4FDI-4F DK (10000152] it
] [ FDI 2/3 ACPD 7 il
| - Putomate start v - Automato start v
E\ FDI 4 Standard input < PO P ®
| D 055D é acen
E\ FDI 5 Standard input la o 2. 0550 L o
-1 F-GRU oulput 2 "FDI 2/3 ADFIDX o
®  FDIG/7Estop
FOK 10T Safe outpet” 18 F-CPU input”
<o [ FOX 83 Safe outout =
" O] BFDI20]
o {5y FDX 10/11 Safe output - Output F-GPU - TBPN-LS4FDI4FDXK (10000185) 8
- F-CPU input
® | FDX 12/13 Safe sensor - TERN-LE-4FDI-4FDX (100001526] Pmﬂwﬁmm
m [
Aamate start v - Automate start v
< > i< >
L 0ssD & 4. 085D
“FIX 12/13 Sate sersor A FDI 01 S sty A
1.7 F-CRU ingut”
3] El
[EFDK 213 FDI 0]
- TEFNL54F DI-4F X (1000015) T - TEPN-L5-4F DI4F DK (1000015) ™
“Butomatic star
- FCPUnput - FCPU input
FROFIszie [1-1] FROFIsafe [1]
o} Q]
- Putomate start v - Automato start v
Devices | Catalog | Components | Workspace Q s e =

Call up commissioning nizard Interface: Offine

Fig. 30: TSC - starting the commissioning wizard

» Inthe dialog Commissioning wizard settings, enter the Name of the validator and the
Password for safety monitors (release password) and confirm with OK.
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Commissioning wizard settings
To do this, complete the following fields:

Gener |

For faster commissioning, the passwords for the device configurations can be assigned in advance for the entire workspace.
If this is not desired, simply skip this window.

Name of the validator

Password for all safety monitors

| Turdk

[ show advanced settings

||Cancel

Fig. 31: TSC - commissioning wizard, assigning a password

=  The connected TBPN-L5-4FDI-4FDX is prepared for the configuration download.

Commissioning wizard

@ Commissioning wizard

Connect modules

0 Preparing the master "TBPN-L5-4FDI-4FDX (100001826)".

Fig. 32: TSC - commissioning wizard, preparing the device
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Setting

Loading the configuration with the TSC commissioning wizard

»  Optional: If the TBPN-L5-4FDI-4FDX is not found, enter the device’s IP address under Eth-

ernet or search the connected device via the button ....

/«

Hardware
configuration

Catalog

Catalog

v

Edit  View

E- v B o £ A *?
Qutput Check Undo New Tile o Start Monitor Commissioning Context.
+ assignment  configuration window horizontally = online = functions»  wizard ... ¥ help +
Configuration Window Monitor Help Search
» x
v E TERNA 5 DIDX (100001526)
B o Commissining wzard e [
FDI Of1E-stop
Connect modules
FDI 2/3E-stop
FDL4/5E-stop Safety monitor
FDI 67 E-stop.

FDX 3/9 Safe output Interface configuration

FDX 10/11Safe output
offine

FOX 12/13 Safe output @ Ethernet 132.166.1.105

&1

B8 S 8 o/l

FOX 14/15 Safe output

oK Cancel Help

"Setup interface...".

Name of configuration: TBPN-L5-4FDI-4FDX {100001826)

Devices | Catalog Components | Workspace

No master connected. Check If the master ("100001826") is connected or configure the interface. To configure the interface click on

fext Cancel

Fig. 33: TSC - interface configuration

>

=

Confirm with OK and store the setting in the project (store the interface in the work-

space).

The configuration is sent to the TBPN-L5-4FDI-4FDX. This process may take a few

seconds.
The configuration protocol is created.

= Configuration protocol = |
}3.3.3.3 B B b E Rl v
0001 CONFIGURATION SAFETY I/0 MODULE 1
0002 Ident: "TBPN-LS-4FDI-4FDX (l0000182&)™ 2
R R R R R R R R R R R R R R R R i R s R s R R R
0004 Monitor Section 4
R R R R R R R R R R R R R R i R s R e R i
000& Monitor Versiom: 27.2 &
0007 Config Structure: 27.0 7
0008 PC Version: 3.0 8
0005 Download Time: 0000-00-00 00:00 3
0010 Validated: 2020-0€-04 09:33 by: "Turck™ code: 113E count: 20 0
0011 Diag Freeze: no 1
0012 Error Unlock: no 2
L e T ]
0014 Device Section 4
LR B B B 1
001€ Mumber of Devices: 24 -1
0017 e 7
0018 Indez:: 0 = "0-3 F-CPU output™ =)
Type: 39 = PROFIsafe input device ]
F-Cutput byte 0, bit 3 a
Assigned to 055D 4 1
Index: 1 = "0-2 F-CPU output™ 3
Type: 3% = PROFIsafe input dewvice 4
F-Cutput : byte 0, bit 2 5
B T o OOOTY D =
Save.. Print... Help

Fig. 34: TSC - commissioning wizard, configuration protocol
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»  Check the configuration using the configuration protocol and confirm the check.

Commissioning wizard

@ Commissioning wizard

Send configuration(s)

Sending configuration to safety monitor "TBPN-L5-4FDI-4FDX (100001826)". The duration of this process depends on your
configuration. Please wait.

Commissioning wizard >

o Please check and confirm the configuration using the configuration protocol sent by the monitor.,

Fig. 35: TSC - confirming the configuration protocol check

» Release the configuration in the Validate configuration dialog box with the data entered
before (Name of the validator, password).

I= validate configuration = e

TBPN-L5-4FDI-4FDX (100001826)

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

Mame of the validator:

|Turck |

Password:

f— |

Password for safety monitor
"TBPN-L5-4FDI-4FDX (100001826)".

S

Fig. 36: TSC - release configuration
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=  The configuration has been released.

Commissioning wizard

@ Commissiening wizard

Send configuration(s)

Sending configuration to safety monitor "TBPN-L5-4FDI-4FDX (100001826)". The duration of this process depends on your
configuration. Please wait.

Commissioning wizard e
o Canfiguration of the safety monitor “TBPM-L5-4FDI-9FDX (10000 1826)" was successfully validated.

VALIDATED: 2020/04/21 11:16 BY: "Turck™ CODE: 113

Fig. 37: TSC - release configuration

»  Click OK and complete the commissioning with Finish.
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=  The Turck Safety Configurator changes to the online mode and opens the Diagnostics
configuration.

TURCK Safety Configurator - [ > Monitar online diagnostic:

Edit View

/s B v H oo = "?
Hardware Output Check I Tile Go Stop Monitor Context
configuration = assignment = configuration - horizontally = | | affline = functions ~ help ~
Configuration Window Monitor Help Search P
. a x ||U FDX 8/ Safe output -> 1.0SSD - o x |&
"0-0 F-CPU output” 2 &
Catalog
“FIX 88 Safe outpul LLtECe ity

o E TEPN-LS-4FDI-4FDX (100001525)

0]

E00]
H | i -
- H\ Local Tj0 Qutput F-CPU TBPN.L5-4FDI-4FDX (100001825} e
- - FCPUinput
© | FDIO/1E-stop [EYHs e oste) PROFIsafe [14]
] [ FDI 2/3 ACPD C] El
| - Aomate st v - uxamate stat v
E\ FDI 4 Standard input < 5 & 5
1 =5 2 &
H\ FDI 5 Standard input W D s .
“0-1 F-CPU output” @ ~
© | FOI&/7E-stop
FDX 108 Safe output” pLAECRIRNS
[:ZZ FDX 8/9 Safe output T
" Fo1] BFDI 23]
(_[) FDX 10/11 Safe output - Cutput F-CFU - TBPN-L5-4F DI-4F 0K {100001825) ]
- RCPUnput
© | FDX 12/13 Safe sensor - TBRN-LE-4FDI-4FDK (100001525] Pmr‘g:‘[:q
m 1na
- Autamatc start v - Autamato start v
< > < >
8- nput -> 3
FOK 12/13 Safe sensor” 2 FDI 01 E-sto &
“11 F-CRU input’ 17 F-GRU inut”
3]
BFDK 213 FDI 0/1]
- TBPN-L5-4F DI-4F DX (100001222) & - TBPN-L5-4F DI-4FDX (10000182) Il
- F-CPUinput - FCPUinput
FROFlsafe [1-1] PROFIsafe [1-1]
&} L}
N - Auomate st v - uxamate stat v
Devices | Catalog | Companents | Warkspace 3 > .le )
U 27.02; Release Code: 113E Interface: 192.168. 1.105; Diagnostics configuration loaded

Fig. 38: TSC - Diagnostics configuration (online)
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86  Application example — configuring a safety function in TSC
The following safety function is realized with the example configuration:

The output FDX8/9 at C4 (1. OSSD) switches off when the emergency stop at FDIO/1 (64.
0OSSD) and/or the light grid at FDI2/3 (63. OSSD) are activated. The monitored start is done

via the standard input FDI4.
The output FDX10/11 at C5 (2. OSSD) switches off when the safe input at FDX12/13 (C5)

switches. The monitored start is done via the standard input FDI4.
The complete safety function is released via a release bit in the F-CPU (3. (OSSD).
The state of output FDX8/9 is monitored via a PROFlsafe bit in the F-CPU.

Safely switch off FDX8/9 (1. OSSD)

The output FDX8/9 at C4 (1. OSSD) has to be switched off as soon as the emergency shutdown
at FDIO/1 (64. OSSD) or the light grid at FDI2/3 (63. OSSD) are activated. This means, the state of

the OSSD 63 and 64 controls the state of FDX8/9.

»  Delete F-CPU output in OSSD 1.

»  Select the device State of output switching element from the device library and place it
at the function input. In the dialog box State of output switching element x select OSSD
63 under Assignment.

Edit View
;s B v A = B A N
Hardware Qutput Check Undo MNew Tile Go Start Monitor Commissiening Context
configuration = assignment configuration < window  horizontally ~ online ~ functions ~ wizard ... * help -
Configuration Window Menitor Help Search &

"FDK 8/5 Safe outpuf”

Devices B x
| ~
H\ Activation via standard input

|
—»\ Activation via device

- TB|P-LE-4FDI-4FDX {100001828)
EDM dircuit devices

'V%" EDM dircuit with standard input

Automatc start
N%" EDM dircuit with standard input, depend
2
State of output switcNng element 1 X
System devices
L 3 Diagnostics index
2 Colors of all devices Assignment: ==

05SD 63 - 1-6 CIP Safety output -

Inverted: E

TRUE

EALSE

State of output switching element
State of signal output

— State of 055D Cancel Help

—). State of devices before start

User devices

< >

Devices Catalog | Components | Workspace

CV 28.02; Release Code: 4888 [interface: 192.168. 1. 105; The safety monitor is running in configuration mode

Insert device

Fig.39: TSC - 1. OSSD, state of output switching element OSSD 63
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»  Select the device State of output switching element from the device library and place it
at the function input. In the dialog box State of output switching element x select OSSD
64 under Assignment.

ety Configurator - [TBPN-L5-4FDI-4| TBPMN Configuratios
Edit View
& B v N = oo 'm 1] A x?
Hardware Qutput Check Undo New Tile Go Stop Monitor Commissiening Context
configuration - assignment configuration = window  horizontally - online = functions - wizard ... ™ help -
Configuration Window Menitor Help Search &

| Is-27n
15 S .
\ Activation via device 117 FCRU naut]
- State of cutput swiching slement 64

o . o
-

EDM dircuit devices e of output switching =17
[0}
- ’V%" EDM dircuit with standard input
[S-513) [0
N%LZ EDM circuit with standard input, dependent _EALSE -OR
. "State of output switching sle”
L 4
e @ Colors of &ll devices 1526 -
@ [16 FCPU nqut]
- Gtate of output swiching slement £3 : ) )
= TRUE “Automatic star”

- TBEN-LE-4FD-4FDX (100001 8X)
FALSE r

[&-512] 71

=8

State of output switching element )
- FALEE - Automatic start

State of signal output

—» State of 035D

—>. State of devices before start

User devices

< >

Devices Catalog | Components | Workspace

Insert device U 27.02; Release Code: 113E [interface: 192.168.1.105; The

Fig. 40: TSC - 1. OSSD, state of output switching element OSSD 63 and OSSD 64

onitor is running in protective mode

=  The activation of the emergency shutdown at FDIO/1 or the light grid at FDI2/3 switches
off output FDX8/9.
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Safely switch off FDX10/11 (2. OSSD)

The output FDX10/11 at C5 (2. OSSD) has to be switched off as soon as the safe input at
FDX12/13 (62. OSSD) is activated. This means, the state of the OSSD 62 controls the state of out-
put FDX10/11.

» Delete F-CPU output in OSSD 2.

»  Select the device State of output switching element from the device library and place it
at the function input. In the dialog box State of output switching element x select OSSD
62 under Assignment.

D O H @« ©

New  Window Tile Zoom Language
window 2 horizontally ~ in~ =
Window Zoom Display &

Devices rx
. _ “FOK 10¢11 Safe output”
: I i e ~
—‘\ Activation via device m

EDM dircuit devices

“Automatic StarEE

- TBRN-LE 4 FDI-4F DK (10@012E)
'\’k’ EDM dircuit with standard input

Lt

'\’k’ EDM dircuit with standard input, dependent
2 - Automato start

System devices

L4
-8 Colors of all devices State of output switching element 1 b4
TRUE Di < index
Assignment:
- [l FALSE 0S5D 62 - 1-4 F-CPU input - Qutput
0QS5D 57 A
Z State of output switching element 055D 58 Z
055D 59
055D 60
State of signal output 0S5D 61
Q55D 62 - 1-4 F-CPU input
s State of 0550 OS50 63 - 1-6 F-LPU input
° 055D 64 - 1-7 F-CPU input v
e | = State of devices before start — e

User devices

< >

Devices Catalog | Components | Workspace

Insert device U 27.02; Release Code: 113E [interface: 192,168, 1. 105; The safety monitor is running in protectiv

Fig.41: TSC - 2. OSSD, state of output switching element OSSD 62

=  The activation of the emergency shutdown at FDIO/1 or the light grid at FDI2/3 switches
off output FDX8/9.
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Monitored start of FDX8/9 and FDX10/11

» Delete the device Automatic start in OSSD 1 and OSSD 2 and replace it with the device

Monitored start.

» Select FDI4 under Address.

. 055D - TURCK Safety Configurator - [TBPN-L3-4FDI-4FDX (1

Start Edit

O = ® ©
New  Window Tile Zoom Language
window 2 horizontally ~ in~ =
Window Zoom Display
o n
A
Qutput devices I=-27]

[17 FCRU nput]
@ - State of output switching slement 54
G Stop category 1 - message and delayed out

@

= [:Zz Stop category O
[S-513]
]
WG Stop category 1 - two outputs FALSE
o
? Door lock by means of zero-speed relay anc

? L3 Door lock by means of delay time Is-24

6)] - [TBPN Configuratio

[16 FCPU nput]

- State of output swiohing slement 83
2| F-CPUinput

- §
Start devices IIl—> 1

[5-513]

! 6 Automatic start

“Mionitored start - standard #17

[ 6 |

[13]
[SFDI4)]

- FALSE - Monitored start - standard input

"FOX 85 Safe outpuf’

- TBEFMN L5-4FDI-4FDX (100001 B25)

HB Monitored start - standard input
o 6 Monitored start — device

|
- H\ Activation via standard input

|
- %\ Activation via device

EDM dircuit devices ~
< >

Devices Catalog | Components | Workspace

Assign device U 27.02; Release Code: 113E

Fig. 42: TSC - monitored start via standard input (example 1. OSSD)

interface: 192, 168. 1. 105; The safety moni

=  The safe outputs FDX8/9 and FDX10/11 will only restart with a positive edge at FDI4.
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Release of the safety function via a release bit in the F-CPU

The release of the safety function is done using a release bit in the F-CPU. Therefore, an output
bit of the F-CPU is assigned to the output function in the 2. OSSD.

»  Select the element "Output F-CPU” in the device library and place it at the third input
(OSSD 1) and the second input (OSSD 2) of the function.

FDX 8/9 Safe output -> 1. 055D - TURCK Safety Configurator - [TEPN-L3-4FDI-4FDX (100001826)] - [TBPN Configuration (2).A53BW]

=Z O B @ ©

New Window Tile Zoom Language
window - horizontally ~ in~ -
Window Zoom Display &
Devices T x [}
~
o § X
Monitoring devices [17 FGRU nput]

- State of cutput swiching Slement 64

2  Qutput FCPU ate of output switching =%1”
=

H\I Standard input

[S-512]
| [&-£13) T
& Button
'ﬁ - FALSE .
EE) Fieldbus bit Is-z8 P ) "FDX B2 Safe output’
[18 FCPU nput] .
- State of output swiching slement 53 —

|
“\ Single channel safety
“Monftored start - standard #17

- TBEN LE-4FDI-4FDX (1 00001 826)

Logic devices T4 Cutput F-CPU”

[or] 2
[CEE)
3F OR =
- FALSE = 113
G [SFDI4]
AND [80] - Monitord star - sEndard input
- Qutput F-CFU
XOR
{1 nor
=
oo TE] N-loutofN

— FlipFlop w

< >

Devices Catslog | Components | Workspace c

Insert device U 27.02; Release Code: 113E interface: 192.168. 1. 105; The safety monitor is running in protective mode

Fig. 43: TSC - release of the safety function via a release bit from the F-CPU

=  After an error, the safety function will only restart if the emergency shutdown as well as
the light grid are error free and the release bit in the F-CPU is set.
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Monitoring an output in the F-CPU
The state of the output is monitored via a PROFIsafe bit in the F-CPU.
»  Open the Output assignment and assign a PROFIsafe bit to output FDX8/9.

)001826)] - [TBPN Configuration (2).A53BW]

= co| m = i w?

Hardware Qutput Check Undo MNew Tile Go Stop Monitor Commissioning Context
configuration|  assignment g i window  horizontally = online * functions = wizard . ¥ help ~
Ghiiguration Window Monitor Help Search &

Devices o x

[5-27]
[17 FLFU nput]
- State of output swiching slemant 64

e (&0 Output F-CPU
-
| [
. E\ Standard input

15513]

|
& Button
ﬁ - o \

Monitoring devices

"B viqutput switching =17
i‘& —

. (8 —

- 25 Fickdbus bit T
[18 F-CRU nput]
- State of output swiching slement 83

"FOK 8/5 Safe outpuf’

. “\‘ Single channel safety

Logic devices @ 2

red start - standard #17

2 - TBFN-LE-4FDI-4F DX (1 00001 £26)
e

s3]
- JzdF OR
- FALSE I3
[5FDI4]
- AND 0] - Monitord start - stndard input
- Output F-GPU
- =1} *oR
Ak Qutput assignment ] 3
—
- Device “
index Symbal Device name PROFIsafe | Fieldbus bit |Address|Name
-
9 | 6 Automatic start "Automatic start#3"
< .
] 10 I8 |auomatcstart "Automatic starti4”
e Fieldbus bit
11 | 6 Automatic start "Automatic start5"
.
12 | 6 Automatic start "Automatic start#s"
.
Monitored start - "Monitored start -
= EB standard input ] standard #1" Free outputs
I TBPN-L5-4FDI-4FDX i = : o 10
& @J (100001826) 00 < output” ; ! :
o I TBPN-L5-4FDI-4FDX “FDX 10/11 Safe
0-2 1-2
= o (100001826) output™
0-3 1-3
16 =~ F-CPU input. 11 "1-1F-CPU input™ 0-4 =
-
0-5 1-5
17 = F-CPU input. = "1-4 F-CPU input™ 0-6 =
-
0-7 =
8 2 F-CPU input 16 "1-6 F-CPU input”
-
19 2 F-CPU input 1-7 "1-7 F-CPU input”
-
5-1 [E] TRUE
e Colors of all devices -
g o
il ° ‘ellow flashing
e Colors of all devices -
g o
517 3 Red flashing
e Colors of all devices -
g o
ik o Gray
® i >
5-19 4 Colors of all devices
@ rellow v
Show all entries
Cancel Help

Fig. 44: TSC - output assignment PROFIsafe bit
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86.1  Checking and loading the configuration

The Turck Safety Configurator checks the created configuration for logical errors, which meas,
the logical wiring of the single components in the release circuits is checked. The configuration
check does not consider double allocation etc.

»  Start the check using the "Check configuration”-button.

» Load the configuration into the device via the commissioning wizard ([ 42]) or by using
the PC = Monitor function.

TURCK Safety Configurator - [E54A] - [TBPN-L5-4FDI-4FDX

Fig. 45: TSC - sending the configuration

54

q |-’ |-’
/s B v =] O [BE ke
Monitor Qutput Check Mew Tile Go Start Monitor Monitor Context
settings = assignment configuration window  horizontally ~ online - functions~ ->PC..~ help ~
Configuration Window Monitor Commissioning wizard arch &
e & FDX 8/9 Safe output -» 1. OS5D = £ Monitor-> PC ... 62. 055D
00 F-CPU output’ |_'_"I PC -> Menitor .. | ~
Monitoring devices _—
= Send configuration ]—’7
-
. ? Emergency stop [ i 2 i
B [BFDI &
H Safety quard - Qutput F-CPU - Emergenoy stop
"Automatic start#” "Automatic stard”
] noeo [(m L~ (1w L~
< > < >
@-@] Two-handed operations 8 FDX 10/11 Safe output 2. 0SSD & 1-6 F-CPU 63. OS50
E Module 01 F-CPU ougut” 2 “FDI 23 AOPD" A
o : GE
T Enabling device - .
%] — [4] —
? Key switch E01] [EFDI 23
- Qutput F-CPU - Emergancy stop
- Output F-CPU “Automalic star2” "Automatic starts5”
- (1w L~ [1m L~
- H\ Standard input < > < >
| & 1-1 F-CPU input -> 3, 0SSD & 1-7 F-CPU input 64, 055D
= ﬁ & Button
"FOK 12/13 Safe sensor’ & FOI 01 E-stop” R
[ e e
EE) Fieldbus bit 121 — 51 ]
[FFDX 1213] [EFD1 0]
= - Em
- °\I Single channel safety SERey SR SgRey SR
< - "Automatic starts3” "Automatic startS”
[Im L~ (1w L~
Devices Components  Workspace < I = > < I = >
Send configuration U 27.02; Release Code: 113E [Interface: 19. r is running in configuration mode
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8.7  Configuring single channel safety sensors

If a slot is configured as Single channel safety in Turck Safety Configurator, then the double
channel function for the slot is disabled.

V01.00 | 2020/07

[= Properties - TB...

General | Local IjOs

— Local 1f0s.
1/0 name Type Device name State Expert
4 |FDIO/1 *{ Single channel safety
‘ FOIO #| Single channel safety FDI 0 Einkanalig sicher Enabled
‘ FDI L | Single channel safety FDI 1 Einkanalig sicher Enabled
FDI 2/3 2| Estop FDI 2/3 Not-Halt Enabled Expert...
FDI 4f5 ' Estop FDI 4/5 Not-Halt Enabled Expert...
FDI&/7 E-stop FDI 6/7 Not-Halt Enabled Expert...
FDX 8/9 (@ Safe output FDX 8/ Sicherer Ausgang Expert. ..
FDX 10/11 @ safe output FDX 1011 Sicherer Ausgang Expert...
FDX 12/13 @ safe output FDX 12{13 Sicherer Ausgang Expert...
FDX 14/15 @ safe output FDX 14/15 Sicherer Ausgang Expert...

Fig. 46: TSC - Single channel inputs

No release circuits are generated for the single channel inputs. The OSSDs have to be created

manually.
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»  Create an OSSD by using the New window function.

203 View

/s B v "
Hardware Output Check Undo
configuration = assignment configuration ©
Cenfiguration
Catalog r X
Catalog
W § TEPN-L5-4FDI-4FDX (100001826)
! |
W \ Local IfO
- °\' FDI 0 Single channel safety

o

FDI 1 Single channel safety

\

FOI 2/3 E-stop

FOI 4/5 E-stop

FOI 6/7 E-stop

FDX 8/9 Safe output
FDX 10/11 Safe output

FDX 12/13 Safe output

FDX 14/15 Safe output

Devices | Catalog  Components Workspace

(Create new processing window

Go

CV 27.02; Release Code: BA34

online -

01826)] - [TBPN Configuration. AS3BW]

v B B e o
Start Monitor PC-» Context
functions = Monitor .. ~ help =
Monitor Help Search
TUNRCK
Safety Configurator

Fig.47: TSC - Creating an new wi

ndow

» Add a Single channel safety input from the device catalog to the new window

TURCK Safety Con

Wiew

Edit

figurator - [TBPMN-L5-4FDI-4FDX (10

01826)] - [TBPN Configuration.AS3BW]

°\I FDI 0 Single channel safety

)

L]

e

FDI 1 Single channel safety

FDI 2/3 E-stop

A

FDI 4/5 E-stop

FDI6/7 E-stop

-9

[:Zﬂ FDX 8/9 Safe output
" W' FDX 10/11 Safe utput

" [23 FDX 12/13 Safe output

1
- TBPN-L5-4F DI-4F 0K {100001826)

m FDX 14/15 Safe output

Devices | Catalog | Components | Workspace

/ B v " =] » B R M

Hardware Qutput Check Undo MNew Tile Go Start Monitor PC-> Context

configuration ~  assignment configuration - window  horizontally ~ online - functions - Monitor .. = help ~
Configuration Window Monitor Help Search &
Catalog r X
Catalog
0 = [m] X
W i TBPN-L5-4FDI-4FDX (100001828) DI 0 Srgle cramelsafey”
o EH Local 1/0
—

CV 27.02; Release Code: BA34

Fig. 48: TSC - configuring an OSSD for a single channel safety input
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» Link the single channel safe input with an Input F-CPU.

TURCK Safety Configurator - [TBPN-L5-4FDI-4FDX (100001826)] - [TEPN Configuration.AS3BW]
203 View
s B v N = AIRNE> I I N
Hardware Output Check Undo New Tile Go Start Monitor PC-» Context
configuration = assignment configuration © window  horizontally - online - functiens - Monitor... ~ help ~
Cenfiguration Window Menitor Help Search &
Devices rx
~
Switch-off delay
@ F-CPU input#1 -> 5, 0SSD — O *
Pulse on pos. edge oS
F-CPU iputs”
Flashing s
T} Device color Sl -
- TBPN-LE-4FDLAF DK (100001828)
- ] § [ Muting - F-CPUinput
E
Output devices
=]
. G Stop category 1 - message and delayed outpu
Kzz Stop category 0
[22] F-CPU input x
- EG Stop category 1 - two outputs E
? Door lock by means of zerg-<peed relay and dv Name: F-CPUinput#1
Output (-]
? Ly Door lock by meaps’of delay time Quiput O
* F-CPUinput Assignment: e _):
=
Start devices Cancel Help
| I AP ——— ¥
< >
Devices | Catalog Components Waorkspace
Insert device CV 27.02; Release Code: BA34

Fig. 49: TSC - Linking a single channel safe input with the PLC

» Add an automatic start and assign a PROFIsafe bit in order to be able to monitor the
single channel sensor from the PLC.

TURCK Safety Configurator - [TBPN-L5-4FDI-4FDX (100001826)] - [TBPN Configuration.AS3BW]

Edit View

s B ovon

=| » B OB 0w

Q -
Hardware Qutput Check Undo New Tile Go Start Monitor PC-> Context
configuration = assignment  configuration  + window horizontally ~  online - functions - Monitor..~  help
Configuration Window Manitor Help Search &
Devices o x
A1 |# F-CPUinput#1 -> &1.0SSD — O X
I} Device color
FDI 0 Single chamals FFety”
i s
£ FCPU inputa
Output devices [ -
[EFD 0]
@ - TBRNL54FDI-4FDH (100001825)
G Stop category 1 - message and delayed outpu 123
“Automatic startE’

- FCPUnput

Ezﬂ Stop category 0

g(}) Stop category 1 - two outputs 1a

F] - Automato strt
~ @) Door lock by means of zero-speed relay and di
? T3 Door lock by means of delay time

2 F-CPUinput
o

Start devices

I 6 Automatic start
.
HB Monitored start - standard input

e 6 Monitored start —device

ERE oo vim etandacet innt s
< >

Devices | Catalog | Components | Workspace

Insert device CV 27.02; Release Code: BA34

Fig. 50: TSC - single channel safe input with automatic start and PROFlsafe assignment
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Configuring the device at PROFINET/PROFIsafe in TIA Portal

8.8

8.8.1

>
>

Adding the device via GSDML

Install the device's GSDML-file.
Add device to the PROFINET-IO-System (100).

Configuring the device at PROFINET/PROFIsafe in TIA Portal

Froject

j 3 E Save project 5,

Siemens - C:\Users\testplatz\Documents\Automatisierung\TBPN\TEPN

Edit  View |nsert

Devices
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MEgx e MG E R § coonline ¥ Gooffline  fz [ B 3¢ *

Window Help

o

|; Topology view

||EE‘h Network view

i
(=

v [ ] TBPN (]
ﬁb'r\dd newd..
gy Devices & ..
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Fig. 51: Adding the TBPN-L5-4FDI-4FDX to PROFINET.
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=  TBPN-L5-4FDI-4FDX appears as a modular slave with four virtual slots.
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Fig. 52: Slots of TBPN-L5-4FDI-4FDX

V01.00 | 2020/07

The function of these slots is either pre-defined via GSDML or can only be used for a specific

purpose.

Module

turck-tbpn-15-4fdi-fdx (de-
fault name)

Name

Main module, parameterization of parameters (deactivation of
protocols, etc.) which concern the complete device.

PN-IO

Parameterization of PROFINET functions (MRP, etc.) and the Ether-
net port properties (topology, connection options, etc.)

PROFIsafe module

Process data of the safety channels

Safety-Status

Status information of the safety channels

Safety fieldbus bits

Fieldbus bits which are used for the communication in the unsafe
part of the PLC.

Module status

Module status, optionally mapped
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Configuring the device at PROFINET/PROFIsafe in TIA Portal

8.8.2

Setting the F_parameters

Set the F_parameters of TBPN-L5-4FDI-4FDX at slot PROFISAFE-Modul_1:

F_parameters

F_Dest_Add

Meaning

F address of TBPN-L5-4FDI-4FDX, in this ex-
ample: address 105

F_iPar_CRC

CRC from the protocol in the Turck Safety Con-
figurator, in this example: 113E

TI& Siemens - C:\Usersttestplatz\Documents\Automatisierung\TRPNITTEPN

Project Edit View Insert Online Options Tools Window Hel =
! P P Totally Integrated Automation
S H e Smveproject @ X B 2 X s (s 5 MG E R coonline ¥ cootfine fp M IE % | (] " PORTAL
TBPN » Ungrouped devices » turck-tbpn-15-4fdi-4fdx [TBPN-L5-4FDI-4FDX]

JW\ |,5_5 Topology view ||Eg,, Network view |m1‘ Device view |_IE,L=_I
Sk = [ = = =
i =1 Device overview =

o
° Modul Rack slot ladd Q add T 5
iy - cdule ac o adaress address | Type

- e B S B . . 3
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B ; . r @Q " b PHHD o 0x1 turck-tbpn-5__ 5_"
) -wodul_1 0 FROFIsafe 0.5 FROFlsafe-m... | @
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tus_1 o safetystatus 10..23 safetystatus
T e Ty e e e rrear-Se B L LE) - 0 Fieldbus Bits 8.9 SEfewFiemb---?
0001 CONFIGURATION SAFETY I/0 MODULE 1 atus_1 0 Module status 6.7 Module status [
0002 Ident: "TBPN-LS-4FDI-4FDX (100001826} 2 e
i | HE
0004 Monitor Section 1 = A : = g ®
T o e e T e T e T P PO e [ L [dProperties [*info &) Diagnostics | =
Monitor Versiom: € "| E
Config Structure: 7 5
PC Version: 3
9 Download Time: 0 00:00 3
0 Validated: 2020-0€-04 09:32 by: "Turck” ccda:uccunt: 20 0 £
0011 Diag Freeze: no 1 ]
0012 Error Unlock: no 2 FsiL: [s1L3 [+ =
B T R T} - E
0014 Device Section 4 ngth: |3-Byte-CRC [+ ||
B T L
001 Number of Devices: 24 5 k_D: K
oILT 7 rsion: 3
0018 Index: 0 = "0-3 F-CPU output” El
001% Type: 35 = DROFIsafe input device E) |_Add: &
0020 F-Output: byte 0, bit 2 a i
Bssigned: to 0SSD 4 1 _Add: | |
Index: 1 = "0-2 F-CPU output” 3 SsEs:
Type: 35 = DROFIsafe input device 1
F-Qutput: byse 0, bit 2 s,
R o ASSD 2 =
B Time:
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Fig. 53: F_parameters of TBPN-L5-4FDI-4FDX

60

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



9  Operating

9.1 LED displays

The device has the following LED indicators:

V01.00 | 2020/07

Power supply
Group and bus errors

Status

Diagnostics
LED PWR Meaning
Off No voltage connected or under voltage at V1
Green Voltage V1 and V2 OK
Red No valid state, device switches to the safe state
Red/green No valid state, device switches to the safe state
LED0...7 Meaning
Off Input inactive
Green Input active

Green flashing

Self-test input

Red flashing Cross-circuit
Red Discrepancy
LED 8...15 Meaning
Channel is input Channel is output
Off Input inactive Output inactive
Green Input active Output active
Green flashing Self-test input -
Red flashing Cross-circuit -
Red Discrepancy Overload
LED 0...15 Meaning
Red flashing, Fatal Error
all alternating
LED BUS Meaning
Off No voltage supply
Green Active connection to a master

Green flashing

Device ready for operation

Red

IP address conflict, restore mode or F_reset active

Red flashing

Wink command active

Red/green, 1 Hz

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

LED ERR Meaning
Off No voltage connected
Green No diagnostics

Green flashing, 4 Hz

Initialization, configuration transfer from memory chip running
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Operating

Status- and control word

9.2

62

LED ERR Meaning

Red Diagnostic message pending

Red/green No valid state, device switches to the safe state

LED WINK Meaning

White flashing Helps to localize the module if the Blink/Wink command is active

LEDs ETH1 and ETH2 Meaning

Off No Ethernet connection

Green Ethernet connection established, 100 Mbps
Green flashing Ethernet traffic, 100 Mbps

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

Status- and control word

Status word

Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 1 - - - - - - - DIAG
Byte O - FCE - - - CcoOM V1 -
Bit Description
coOM Internal error
The device-internal communication is disturbed.
DIAG Diagnostic message at the device
FCE The DTM Force Mode is activated. The actual output values may no
match the ones defined and sent by the field bus.
V1 V1 too low (< 18 V DQ).

Control word

The control word is not in use.
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9.3 Process input data

V01.00 | 2020/07

Byteno. |Bit7  |Bit6  |Bit5s  |Bit4  |Bit3  |Bit2  |Bit1  |Bit0
n PROFIsafe input data
n+1 (The assignment depends on the configuration of the channels in Turck Safety Con-

figurator)
n+2 PROFIsafe Status Byte [ 64]
n+3... PROFlsafe checksum (CRC)
n+5

Safe Unit Status [ 64]
n+6 reserved | suum | sucm | supm
n+7 reserved
PROFIsafe Error Codes [ 65]
n+8 7 | 70 | e | e | e | 66 65 64
n+9 reserved 75 72
Memory and F-Config Status [ 65]
n+10 | FERR | - |- lcomo| - | CNFMM | NCNF | PMms
n+11 reserved
Safe Status
Connector CO [ 66]
n+12 ovL |- | TCCH1 | TCCHO | ERRFIN | TEST | WAIT | RGG
n+13 Safe Status,
n+14 Connector C1...C7, 1 byte per connector according to connector CO
n+15
n+16
n+17
n+18
n+19
Status of the safe unit (fieldbus bits) [ 66]
n+20 FBO7 FBO6 FBO5 FBO4 FBO3 FBO2 FBO1 FBOO
n+21 FBO15 FBO14 FBO13 FBO12 FBO11 FBO10 FBO9 FBO8
Module status [ 62]
n+22... |- - - - - - - DIAG
n+23
63




Operating

Process input data

PROFlsafe status byte

Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

reserved |Cons_nr_R|Toggle_d |FV WD Device iPar_OK
activated |time-out error

Name Meaning

iPar_OK The bit is set if new parameter values have been assigned to TBPN-

L5-4FDI-4FDX.

Device error

The bit is set by the device for at least two message cycles if there is a
malfunction in the TBPN-L5-4FDI-4FDX.

CE_CRC

The bit is set if the TBPN-L5-4FDI-4FDX detects a communication error
(CRC error). This bit information enables the F-Host to count all faulty
messages within a defined time period and to trigger a configured safe
state of the system if the number exceeds a certain limit (maximum re-
sidual error rate).

WD time-out

The bit is set if the TBPN-L5-4FDI-4FDXdetects an F communication er-
ror, i.e. If the watchdog time in the device is exceeded.

FV activated

This bit is set during a device restart and in case of an communication
error. The outputs of TBPN-L5-4FDI-4FDX are set to the failsafe values.

Toggle_d

Toggle bit in TBPN-L5-4FDI-4FDX that requests a trigger to increment
the virtual serial number within the F-Host (Vconsnr_h) Together with
the control bit "Toggle_h" in the master, the bit serves as an acknow-
ledgment mechanism for monitoring the runtimes between sender
and receiver.

Cons_nr_R

The bit is set if the TBPN-L5-4FDI-4FDX the device has reset its counter
for consecutive numbers (Vconsnr_h).

Safe Unit Status

64

Name Value Meaning
SUPM Safe Unit Protective Mode

0 Active

1 Not active
SUCM Safe Unit Configuration Mode

0 Active

1 Not active
SUUM Safe Unit Unknown Mode

0 Active

1 Not active
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PROFlsafe Error Codes
Code Name Meaning Remedy
64 Destination The set PROFIsafe address does not »  Check parameteriza-
(0x40)  Address match the parameterized destination tion.
Mismatch address (F_DEST_ADDR). > Restart the device.
65 Invalid The set destination address
(0x41) Destination (F_DEST_ADDR) is not valid. Ad-
Address dresses 0x0000 and OxFFF are not al-
lowed.
66 Invalid The set source address
(0x42) Source (F_SOURCE_ADDR) is not valid. Ad-
Address dresses 0x0000 and OxFFF are not al-
lowed.
67 Invalid Invalid value for watchdog time
(0x43)  Watchdog (F_WD_Time, F_WD_Time 2). A
Time Value watchdog time of 0 ms is not al-
lowed.
68 SIL The required SIL level is not suppor-
(0x44) Value ted by the device.
Exceeded
69 Invalid The required CRC length and the CRC  »  Check parameteriza-
(0x45) Length length generated by the device do tion.
of CRC2 not match.
70 Invalid The version of the F_parameter set is
(0x46)  PROFlsafe invalid.
version
71 CRC1 The CRC1 generated by the device »  Check the configura-
(0x47)  Mismatch does not match the CRC1 in the para- tion in PROFIsafe.
meter telegram
72 Invalid Device specific or undefined dia-
(0x48) PROFlsafe gnostic information
Parameters
75 Wrong The iParCRC from the device and the »  Check the configura-
(Ox4B)  iParameter CRC  iParCRC in the PROFlsafe configura- tion in PROFIsafe.

tion do not match.

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

V01.00 | 2020/07
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Operating

Process input data

Safe Status (connector CO - C7)

Name Code Meaning

RGG - Normal State

WAIT 528 Wait for input signal
TEST 544 Test input

ERRFIN 560 Error atinput

TCCHO 576 Cross-circuit channel 0
TCCH1 592 Cross-circuit channel 1

Status of the safe unit (fieldbus bits)

Name Meaning
PROFIsafe bit Status output bits of the TBPN-L5-4FDI-4FDX which can be used as input signals
0.0...1.7 for the non-safety part of the higher level control. These bits have to be con-

figured by the user in Turck Safety Configurator. Bits 1.4...1.7 are automatically
assigned. The other bits can be configured by the user.

Hardware Quf
configuration - |iassig| ¥ Output assignment O X
G »
~
== Symbal Device name PROFIsafe | Fisldbus bit |Address |Name B
Workspace index o -~
a
0 = Qutput FCPU 20-2) |03 F-CPU autput”
Workspace: TEP) - w E58 m
® PROFIsafe
1 = Output F-CPU [#0-2] |"0-2F-CPU autput” ———]
5/ TEPM Confi - Diagnostics output Fieldbus bit
e
2 = Output F-CPU [#0-1] |"0-1 F-CPU output” N
3 = Output F-CPU [#0-0] |"0-0 F-CPU output”
Loca "
TEPNA 5-4FDI-4FDX [#FDI -
4 g "FDI 6/7 E-stoy
(100001826) 6/7] P Free outputs
° TEPN-5-4FDL-4FDX [#DI - - = S
5 v (100001826) Gy |[EEEEsTY = o
. v
° TEPN-5-4FDL-4FDX [#DI - . B
B v {100001826) 2y DL 2ASEsten E ; 1 ; 2
° TEPN-5<4FDI4FDX [t .
7 § R Tt (oo Eston 04
05 "
] 18 |utomatiestart “Automatic start# 1° 06
07
9 18 automatiestart "Automatic start=2"
.
v
] I8 |avtometicstert “Automatic start#3" >
1 18 |autometicstart “Automatic start#4”
. -~
2 I8 |automaticstart “Automatic start#5”
3 18 sutomaticstart “Automatic start#6™
paste Remove v
1 I@ | sutomaticstart “Automatic start# 7" >
. Remove al assgnments for PROFlsafe
15 I8P atomaticstart “Automatic start#8" Remove current d
H
TEPNA5<FDIAFDX | FOX 83 Safe
15 @ (100001826) i output”
o B e FOX 10/11 5afe
{10000 1526) output”
= B e TOK 12/13 Safe
(10000 1526) output”
N U sy DX 14/15 Safe
(10000 1326) autput”
2 - F-CPUnput 14 “14 F-CPU input”
2 - F-CPUinput 15 *1-5 F-CPU input”
2 = F-CPUinput 1 “16 F-CPUnput” | ¥
Show all entries
Devices | Catalog | Compar — =

Fig. 54: Output assignment in Turck Safety Configurator
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94

Process output data

PROFlsafe control byte

Unlock Safe Unit

V01.00 | 2020/07

Byteno. |Bit7  |Bit6  |Bit5s  |Bit4  |Bit3  |Bit2  |Bit1  |Bit0

n PROFIsafe output data

n+1 (The assignment depends on the configuration of the channels in Turck Safety Con-

figurator)

n+2 PROFIsafe Control Byte [ 67]

n+3... |PROFIsafe checksum (CRC)

n+5

Unlock Safe Unit [ 67]
n+6 reserved UNLK
n+7 reserved
PROFINET output data
(fieldbus bits) [ 68]

n+8 FBI7 FBI6 FBI5 FBI4 FBI3 FBI2 FBI1 FBIO

n+9 FBI15 FBI14 FBI13 FBI12 FBI11 FBI10 FBI9 FBI8

Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

reserved |reserved |Toggle_h |Activ- reserved |R_cons_nr [OA_Req |iPar_EN

ate_FV

Name Meaning

iPar_EN The bit is set by the application of the TBPN-L5-4FDI-4FDX needs new
parameters.

OA_Req The bit is set by the TBPN-L5-4FDI-4FDX for at least two message
cycles if there is a malfunction in the device.

R_cons_nr The bit is set if a communication error is detected. The counter of the
virtual consecutive number (Vconsnr_d) in the TBPN-L5-4FDI-4FDX is
set to "0". The bit is reset if the error has been eliminated. Then the
consecutive numbering (Vconsnr_d) is started again.

Activate_FV The bit activates the forcing of outputs to the failsafe values at TBPN-
L5-4FDI-4FDX.

Toggle_h Toggle bit in the master that requests the incrementation of the virtual
serial number within the F-Device (Vconsnr_d). Together with the con-
trol bit "Toggle_d" in the TBPN-L5-4FDI-4FDX, the bit serves as an ac-
knowledgment mechanism for monitoring the runtimes between
sender and receiver.

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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Operating

Process output data

PROFINET output data (to TBPN-L5-4FDI-4FDX)

FBO.O...
FB1.7

Meaning

These input bits are sent via Ethernet to the TBPN-L5-4FDI-4FDX and can be con-
figured in the Turck Safety Configurator as field bus bits (inputs).

Edit View

E-
Hardware Output
configuration *  assignment

Configuration
Devices
Monitoring devices
2 | OutputF-CPU
-

H\' Standard input

- 5\‘& Button

@ NOP
22 Fokdbus bit

83 | sngle hannel safery

Logic devices
ox
AND
1= xor
- NOT
o
N-Lout of N
IFF} FlipFlop

b Switch-off delay
Pulse on pos. edge

<

Devices | Catalog | Components | Workspace

Insert device

Check
configuration

v 0 B H = P %? .
Undo New Tile Go Start Monitor Commissioning Context
- window horizontally = crline - functions = wizard ...~ help ~
Window Monitor Help Search &
o o
o [EEE]
117 FCRU nput]
- State of output swishing slement 64
@ "
5613
-FaLsE
@ FIK 88 Safe cutpuf’
[18 FCRU nput]
- State of output swishing slement 63
o
- TEINL54FDI4FDX (1 62001 328)
[-513] QS
- FALSE [17]
=
[FE0) - Meritomd st - sansars nput
- Flgtus b7
[9] Fieldbus bit X
MName: [0-0 Fieldbus bit
Fieldbus: FB0-0 - Quput ()
FB0-0 A
Inverted: FBO-1 EE)
FB0-2
FED-3
FE0-4
FE0-5
FE0-6
FB0-7 v
. cnal || b
>

CN 27.02; Release Code: BF7F

Fig. 55: Input assignment in Turck Safety Configurator
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9.5  Using the configuration memory

9.5.1 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.

NOTE
Non-safety-related configurations as for example the device's PROFINET name, or
the IP address will not be stored on the memory chip.

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.

952  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.

9.53  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.
=

The content of the memory chip is deleted. The procedure completed as soon as the ERR
LED stops blinking.
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Using the configuration memory

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 - [BA34] - [TBPN-L5-4FDI-4FDX (10 )] - [TBPN Configuration.AS3BW]
Edit View
N c v = = A x?
Hardware Qutput Check Undo New Tile Go Start Monitor Commissicning Context
configuration ~  assignment configuration v window  herizontally - online - functions ~ wizard ... * help ~
Configuration Window Clear configuration Help Search &
Workspace a x || FDX8/9 safe output -> 1.0SSD [@ Configuration log + B 1-4F-CPU input -> 61. 055D
00 F-CPU output” ] Jalidate “FDI &7 E-stog’ K
: i R,
: %/ TBPN Configuration [&5 _ §  Setupinterface.. 1 _
_Een L Work offline .. ERUET ¥
< —_— - P >
W FD S 2, 0ssD L)
“0-1 F-GRU ouput’ @ “EDI 45 E-stog’ G
- .
- &l P—mm
[2] — B .
EC1] v EFDI45] v
< > < >
¥ FDX 12/13 Safe 3. OSSD ) 63. OSSD
02 F-GRU output” @ FDI 213 Estop’ D
L
- .
[1] — E —
BoZ v BFDIZ7] v
< > < >
# FDX 14/15 Safe 4.0SSD 87 4. 055D
"0-3 F-CFU output” 2l "FDI 01 E-stog’ K
=) .
- — —
0] — rl —
E03] v FFDI0A] w
Devices | Catalog Components | Workspace < : T PO T T T >
Delete monitor configuration CN 27.02; Release Code: BF7F interface: 192.168.1.105; The safety monitor is running in configuration mode

Fig. 56: Deleting the configuration via Turck Safety Configurator

=  The configuration on the memory chip is deleted. The procedure completed as soon as
the ERR LED stops blinking.

9.54  Configuration transfer and module behavior

Configuration Module Diagnostics
In device External Device/ behavior
memory memory

Invalid/ Invalid/none - Device start No configuration avail-

none - Device not running able, see ,Memory and
F-Config Status” [ 65]

Invalid/ Valid - Device start -

none - Device running

- Loading the configura-
tion from the memory to

the device
Valid Invalid/ - Device start -
none —>Device running

—> Loading the configura-
tion from the device to the
memory

Valid Valid equal Device start -
—> Device running
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Configuration Module Diagnostics
In device External Device/ behavior
memory memory
Valid Valid unequal Device start Configuration miss-
—> Device running match, see ,Memory
and F-Config
Status” [/ 65]
Valid No memory - Device start No memory chip
chip plugged —> Device not running plugged, see ,Memory
and F-Config
Status” [/ 65]
Valid Memory chip - During operation No memory chip
pulled plugged, see ,Memory
and F-Config
Status” [/ 65]
changed Valid unequal During operation -
during - The new configuration
operation is checked.

—> Loading the configura-
tion from the memory to
the device

96  Reset the device to factory settings (factory reset)

V01.00 | 2020/07

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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Restarting after device exchange/modification
Changing a device

10 Restarting after Device Exchange or Modification

10.1  Changing a device

DANGER
Mounting or unmounting under voltage

Personal damage due to unintentional machine start
» Mount or unmount the device only in a de-energized condition.

10.1.1  Prerequisites for device replacement
The replacement device has to be an identical device with the identical or a higher device ver-
sion.
Observe for device replacement:
» The parameterization and the configuration of the exchange devices exactly matches the
parameterization and the configuration of the device to be changed.

»  Please follow the description under [ 70] to transfer an existing configuration from the
configuration memory of the original device into the exchange device.

10.1.2  Procedure for device replacement
» Dismount the device to be exchanged: Take devices out of operation according to
chapter "Decommissioning” [ 74].
»  Mount the replacement device as described in chapter “Mounting” [ 16].

» Commission the replacement device as described in chapter "Commissioning" = ,Initial
commissioning” [ 26].

» Defective or faulty devices must not, in any event, be put back into circulation. Dispose of
devices according to the chapter "Disposal” [ 74].
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11T Maintenance
The TBPN-L5-4FDI-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 TBPN-L5-4FDI-4FDX.
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12 Decommissioning

The machine manufacturer is responsible for decommissioning the TBPN-L5-4FDI-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
[ 75].

13 Disposal

'@ Defective or faulty devices must not, in any event, be put back into circulation. Send
the devices back to Turck for testing and disposal.
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14  Technical Data

14.1  General technical data

Devices
TBPN-L5-4FDI-4FDX
Ident no. 100001826
YoC According to device labeling

Power supply

Connector
TBPN-L5-4FDI-4FDX 7/8", 5-pole
V1 (incl. electronics supply) 24VDC
V2 24 VDC, only through connected
Permissible range 20.4...28.8VDC
Isolation voltages > 500 VAC

Interfaces
Ethernet

2xM12, 4-pin, D coded

Service interface Ethernet
Times
Internal delay time (for calculating the Watch- 10 ms

dog time)

Response Times

See Safety Characteristic Data [ 27]

General technical data

Max. cable length

Ethernet 10 m (per segment)
Sensor/actuator 30m
Operating/storage temperature -40°C... +70°C (--40 °F...+158 °F)
Protection class IP67/1P69K

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)

Window material

Lexan

Tests

Vibration test According to EN 60068-2-6, IEC 68-2-47,
accelerationupto 20 g

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

Shock test According to EN 60068-2-27

Electro-magnetic compatibility

According to EN 61131-2/EN 61326-3-1
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Technical data

Technical data — safety inputs

14.2  Technical data — safety inputs

76

Safety inputs for OSSD
Signal voltage, low level

EN61131-2type 1 (<5V;<0,5mA)

Signal voltage, high level

EN61131-2type 1 (< 15V; <2 mA)

Max. OSSD supply per channel

2A

Max. tolerated test pulse width

1ms

Min. interval between 2 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. cable length

Max. 1 yF at 150 Q, limited by line capacity
recommended calbe lenght: max.100 m at a
with a cable cross-section of 0.5 mm?

Test pulse, typ.

0.6 ms

Test pulse max.

0.8 ms

Interval between 2 test pulses, min.

900 ms (for static inputs)
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143 Technical data — safety outputs

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 2 test pulses, typical 500 ms
Interval between 2 test pulses, min. 250 ms
Max. output current 2 A (resistive)
Max. total current for device 9A
Derating curve
Y 1[A]
9,
7 -
Max. output current 2 A (DC load)
Derating curve
I[A]
2 =

1.57

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