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About these instructions

Additional documents 'I'llllel(

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.

When using the device in Ex circuits, the user must also have an additional knowledge of explo-
sion protection (IEC/EN 60079-14 etc.).

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 EE B PP

1.3 Additional documents

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

Data sheet

Safety Manual

Declarations of conformity (current versions)
Approvals

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

Turck service 'I'llllel(

2 Notes on the product

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

TBPN-L5-4FDI-4FDX
TBPN-LL-4FDI-4FDX

2.2 Scope of delivery

The scope of delivery includes:

TBPN-L...-4FDI-4FDX
M12 closure caps
7/8" blind caps (not suitable to guarantee IP67/IP69K)

23 Turck service

Turck supports you with your projects, from initial analysis to the commissioning of your applic-
ation. The Turck product database under www.turck.com contains software tools for program-
ming, configuration or commissioning, data sheets and CAD files in numerous export formats.

The contact details of Turck subsidiaries worldwide can be found on p. [ 83].
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For your safety

General safety notes "TWURC K

3 Foryour 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

TBPN-L...-4FDI-4FDX is a decentralized safety module for PROFIsafe. The module collects field
signals and forwards them safely to a PROFIsafe master. Due to the temperature range from
-40...470 °Cand IP67/IP69K protection, the module can be used directly on the machine.

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-L...-4FDI-4FDX can be used in the following applications:

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

The 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 devices are not suitable for:

Outdoor use
The permanent use in liquids
The use in Zone 0 and Zone 1

Modifications to the device

The device must not be modified either constructionally or technically.

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 meets the EMC requirements for industrial areas. When used in residential areas,
take measures to avoid radio interference.

The Performance Level as well as the safety category according to EN ISO 13849-1 depend
on the external wiring, the application, the choice of the control devices as well as their 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 or X4...X7.

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

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com V02.00 | 2022/07 | 8



For your safety

Ex approval requirements for use in Ex area TUNRCK

33 Residual risks (EN 1SO 12100:2010)

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

Residual risks remain, if

the proposed wiring concept is is changed and connected safety related devices or 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. Observe intervals for inspection and mainten-
ance of the machine.

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

34 Warranty and liability

Any warranty and liability is excluded for:

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

35 Notes on explosion protection

When operating the device in a hazardous area, the user must have a working knowledge of
explosion protection (IEC/EN 60079-14, etc.).

Observe national and international regulations for explosion protection.

Only use the device within the permitted operating and ambient conditions (see Certifica-
tion data and conditions resulting from the Ex-approval).

3.6 Ex approval requirements for use in Ex area

Only use the device in an area with no more than pollution degree 2.
Only disconnect and connect circuits when no voltage is applied.
Only operate the switches if no voltage is present.
Connect the metal protective cover to the equipotential bonding in the Ex area.
Ensure impact resistance in accordance with EN IEC 60079-0 — alternative measures:
- Install the device in the TB-SG-L protective housing (available in the set with Ultem
window: ID 100014865) and replace the service window with an Ultem window.
- Install the device in an area offering impact protection (e.g. in robot arm) and attach a
warning: "DANGER: Only connect and disconnect circuits when no voltage is present.
Do not operate switches when energized.”
Do not install the device in areas critically exposed to UV light.
Prevent risks caused by electrostatic charge.
Protect unused connectors with dummy plugs to ensure protection class IP67.
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Product description

Device overview 'I'llllel(

4 Product description

The TBPN-L...-4FDI-4FDX is a safety block I/O module for PROFIsafe via PROFINET. The device
has four 2-channel digital safety inputs (FDI) for the connection of different safety sensors as for
example light barriers or emergency stop buttons. Four further safety channels (FDX) can be
freely used as inputs (FDI) or outputs (FDO).

The configuration of the safe I/Os and their function is realized by means of a software tool the
Turck Safety Configurator.

The device has eight M12 connectors for connecting safe sensors and actuators.
For connecting the supply voltage, 5-pin 7/8" connectors (TBPN-L5) or 5-pin L coded M12 con-

nectors (TBPN-LL) are available.

4.1 Device overview
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Fig. 2: TBPN-LL-4FDI-4FDX
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Product description

Properties and features TUNRCK

411  Type label

TBPN-L5-4FDI-4FDX TBPN-LL-4FDI-4FDX

\dent-No.: 100001826 Hans Turck GmbH & Co. KG Ident-No.: 100029878 Hans Turck GmbH & Co. KG

Hw: ) D-45466 Milheim . d. Ruhr HW: D-45466 Miilheim a. d. Ruhr
T o

Fig. 3: Type label TBPN-L5-4FDI-4FDX Fig. 4: Type label TBPN-LL-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

Power supply
- TB...-L4 and and TB...- L5: 7/8" connector

- TB...-LL: M12 connector
Two 4-pin M12-connectors for Ethernet
Multiple LEDs for status indication
Integrated Ethernet switch, allows line topology
Integrated web server
Transmission rate 10 Mbps and 100 Mbps
Fiberglass reinforced housing
Shock and vibration tested
Fully potted module electronics
Protection class IP65/IP67/IP69K

421 Switches and connectors

TBPN-L5-4FDI-4FDX

Meaning

5 X1 Power IN
‘ @ X2 X2 Power OUT
— ; co FDIO/1, safety-related input
O ca C1 FDI2/3, safety-related input
N . Q FDI4/5, safety-related input
© C3 FDI6/7, safety-related input
@ c6 c4 FDX8/9, safety-related in-/output
. o Cc5 FDX10/11, safety-related in-/output
-’ 6 FDX12/13, safety-related in-/output
‘o il F- Cc7 FDX14/15, safety-related in-/output

F-Address Rotary coding switch for address setting for
PROFIsafe (F-address setting)

o

P1 Ethernet 1
P2 Ethernet 2
FE Functional earth
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Product description
Properties and features

422

TBPN-LL-4FDI-4FDX

Block diagram

Meaning
XD1 Power IN
XD1 XD2 XD2 Power OUT
X0 FDIO/1, safety-related input
X0 X4 X1 FDI2/3, safety-related input
X2 FDI4/5, safety-related input
X X
! > X3 FDI6/7, safety-related input
X2 X6 X4 FDX8/9, safety-related in-/output
5 X5 FDX10/11, safety-related in-/output
X3 @ x7 :
o X6 FDX12/13, safety-related in-/output
E' F- X7 FDX14/15, safety-related in-/output
'8 Add
. 0 "% F-Address Rotary coding switch for address setting for
XF1 [ f M XF2 PROFlsafe (F-address setting)
XE A~ XF1 Ethernet 1
XF2 Ethernet 2
FE Functional earth
V1V2 PP (PM)
O -+ ] H
5 —+2 5T FDio FDX8 —q 3 ) 5 —t2
FOXOipa - _FDI1 FDX9 —q:“ Caat 4
. \ \ .
s —+2.5 B FOX10]-(m>—2) s t2
FXlipa > FDI3 FDX11j:4 SLChs S
. \ \ .
s +t2.5 Fepa Foxia-(=>—2 s +t2
(X4 g FDI5 FDX13j:4 oMot x4
. \ \ .
5 37(3/"—2- FDI6 FDX14—§ 3 c(z/)x 5 —/‘i
1—/'4'—4-9_ FDI7 FDX15 [-(m2 T s

Fig. 5: Block diagram TBPN-L...-4FDI-4FDX
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Product description

Functions and operating modes TUNRCK

43 Functions and operating modes

43.1  Safety function
The TBPN-L...-4FDI-4FDX provide four safe digital SIL3 inputs (FDI) and four SIL3-connectors
(FDX), configurable as in- or outputs.

The following devices can be connected to the safety inputs:

1- and 2-channel safety switches and sensors

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

Antivalently switching OSSD sensors

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

Safe Status

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

Fatal Error

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

Incorrect power supply

Strong EMC disturbances

Internal device error

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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Product description

Functions and operating modes TUNRCK

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-L...-4FDI-4FDX. It serves
for storing the safety function configured via Turck Safety Configurator. It allows to transfer the
configuration of one device to another device, e. g. for device exchange.
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Mounting
Installing the device in Zone 2 and Zone 22 TUNRCK

5 Installing

5.1 Installing the device in Zone 2 and Zone 22

In Zone 2 and Zone 22, the devices can be used in conjunction with the protective housing set
TB-SG-L (ID 100014865).

DANGER
Potentially explosive atmosphere

Risk of explosion through spark ignition
For use in Zone 2 and Zone 22:

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

»  Unscrew the housing. Use Torx T8 screwdriver.

»  Replace the service window with the enclosed Ultem window.

»  Place the device on the base plate of the protective housing and fasten both together on
the mounting plate, see [ 16].

» Connect the device, see [ 19].

» Mount and screw the housing cover according to the following figure. The tightening
torque for the Torx T8 screw is 0.5 Nm.

Fig. 6: Mounting the device in protection housing TB-SG-L
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Mounting
Mounting onto a mounting plate 'I'llllel(

52 Mounting onto a mounting plate

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. 7: Mounting the device onto a mounting plate
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Mounting
Grounding the device T"URC K

53  Grounding the device

53.1  Equivalent wiring diagram and shielding concept

O O
X1 ) (8 X2 XD1 XD2
o [¥&) il ca xo [f& Gl xa
4x15nF 4x15nF
a 4@ {@n| cs X1 [§& sl xs
Q | co X2 | ¢ | xe
<N ¢ ) IN% X3 [¥& ) 1IRY
T e T o
a
P1| & @) P2 XF1 | (& )| xe2
AS

Fig. 8: Equivalent wiring diagram and shielding Fig. 9: Equivalent wiring diagram and shielding
concept — TBPN-L5-4FDI-4FDX concept — TBPN-LL-4FDI-4FDX

5.3.2  Shielding of the fieldbus and I/O level

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

Fig. 10: 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.

/0 level shielding

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

Fieldbus level shielding

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

In the delivery state, the grounding clip is mounted.

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | more@turck.com | www.turck.com V02.00 | 2022/07 | 17



Mounting
Grounding the device

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

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

Fig. 11: Removing the grounding clamp

534  Grounding the fieldbus level directly: inserting the grounding clip

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

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

Fig. 12: Mounting the grounding clip

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

Connecting the M12 connectors TUNRCK

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 0.6 Nm.
» Tighten 7/8” connectors with a tightening torque of 0.8 Nm.
» Only use accessories that guarantee the protection class.

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

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

6.1 Connecting the device in Zone 2 and Zone 22

DANGER
Potentially explosive atmosphere

Risk of explosion through spark ignition
When used in Zone 2 and Zone 22:

» Only disconnect and connect circuits when no voltage is applied.

» Only use connecting cables that are approved for use in potentially explosive at-
mospheres.

» Use all connectors or seal them with blind plugs.
» Observe requirements for Ex approval.

6.2  Connecting the M12 connectors

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

Fig. 13: Torque screwdriver

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

M8 (SW9)

M12 for bus cables (SW13)

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

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

TBPN-L5

RECIICIoN®

. ()
® 0 @ @ @

Fig. 14: M12 Ethernet connector

»  Connect the device to Ethernet according to the pin assignment below.
»  Always seal unused connectors with suitable screw caps or blind caps. The tightening
torque for the screw caps is 0.5 Nm.

< <

&, N 5
‘3 3=TX- 10,93 3=RX-

4 flangg; Eé(_ P‘; flang‘e‘;lé_

P1

Fig. 15: Pin assignment Ethernet connectors

TBPN-LL

Fig. 16: M12 Ethernet connector

»  Connect the device to Ethernet according to the pin assignment below.
»  Always seal unused connectors with suitable screw caps or blind caps. The tightening
torque for the screw caps is 0.5 Nm.

< <
2 1=TX+ 2 1=RX+
) 2=RX+ 5 2=TX+
13 3=TX- 1,93 3=RX-
4=RX- Z 4=TX-
flange = FE flange = FE
XF1 XF2

Fig. 17: Pin assignment Ethernet connectors
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Connecting the power supply FWURC K

64  Connecting the power supply

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

TBPN-L5

NOTE
ﬂ 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 7/8" connectors. V1 and V2
are galvanically isolated. The maximum tightening torque is 0.8 Nm.

Fig. 18: 7/ 8" connector for connecting the supply voltage

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

- .C
1BK  =GNDV2 3

3
28U =GNDV 5

42 3GNYE = FE 2%y

51 48N =24vDCv1 195
SWH = 24VDCV2

X1 X2

Fig. 19: Pin assignment power supply connectors

Connector Function

X1 Power feed

X2 Continuation of the power to the next node

Voltage Function

V1 System supply: power supply 1 (incl. supply of electronics)

V2 Load voltage: power supply 2, fed through, not used in device
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Connecting

Connecting the power supply FWURC K

TBPN-LL

NOTE

ﬂ We recommend the use of pre-assembled 5-pole power supply cables e.g.
RKP56PLB-1-RSP56PLB/TXG (not suitable for Ex use). Suitable cables can be found
on www.turck.com.

For the connection to the power supply, the device has two 5-pin, L coded M12 connectors. V1
and V2 are galvanically isolated. The maximum tightening torque is 0.6 Nm.

Fig. 20: M12 connector for connecting the supply voltage

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

»  Always seal unused connectors with suitable screw caps or blind caps. The tightening
torque for the screw caps is 0.5 Nm.

1=24VDCV1

2=GNDV2 ;
14 3=GNDV1 41
4=24VDCV2 ['7

FE
XD1 XD2

Fig. 21: Pin assignment power supply connectors

Connector Function

XD1 Power feed

XD2 Continuation of the power to the next node

Voltage Function

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

Connecting the power supply FWURC K

6.4.1 24V supply (SELV/PELV)

WARNING
Incorrect or defective power supply unit

Danger to life due to dangerous voltages on touchable parts

» Only use for SELV or PELV power supplies in accordance with EN 1SO 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 the device. The use
of PELV power supplies must also be guaranteed for externally supplied sensors and actuators.

Decoupling of external electrical circuits

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

WARNING
Potential differences

Dangerous additions of voltages

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

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

DANGER
Wrong supply of sensors and actuators

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

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

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

Safety inputs (FDI)

9@ ©E

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

IC__ e
ooo Tl

Fig. 22: M12 connector, safety inputs (FDI)

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

»  Always seal unused connectors with suitable screw caps or blind caps. The tightening
torque for the screw caps is 0.5 Nm.

<

N 1=Vaux1/T1

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

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

Fig. 23: Pin assignment FDI at CO...C3 or X0...X3

Signal Meaning

VAUX1/T1 Sensor supply/test pulse 1

FDI (T2) Digital input 2

GND (V1) Ground V1

FDI (T1) Digital input 1

T2 Test pulse 2

FE FE is connected to the thread of the M12 connector.
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Connecting safe sensors and actuators TUNRCK

Safe in- and outputs (FDX)

E

Fig. 24: M12 connector, safety in-/outputs (FDX)

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

»  Always seal unused connectors with suitable screw caps or blind caps. The tightening
torque for the screw caps is 0.5 Nm.

L€

N 1=Vaux1/T1

5 2=FDO-/FDI (T2)
1(690)3 3=GND (V1)

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

Fig. 25: Pin assignment FDX at C4...C7 or X4...X7

Signal Meaning

VAUX1/T1 Sensor supply/test pulse 1

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

GND (V1) Ground V1

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

T2 Test pulse 2

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

DANGER
Connection of fast reacting loads

Danger to life due to connection failures

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

6.6  Switching examples

6.6.1 Inputs

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 antivalent 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 actu-
ated. Use: as programming 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-

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

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 avoid errors, do not use 5-pin cables
to the sensor.

r

With this connection and corresponding para-

f"ossp |

| +‘—-PM meterization, the pulsing of pins 1 and 5 is

}V+ aVal e ;Z‘;'D(TZ) switched off. The supply voltage at pin 5 re-
- : . . .

}V+ 'y Pm mains switched on. The NC contact is connec

-

ted to pin 2 in order to receive a release when
it is actuated. Connection example: Banner STB
Touch

Note:

» To avoid errors, do not use 5-pin cables
to the sensor.
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Safe inputs with single-channel mechanical contacts

,,,,,,,,,,,,,,,,,,,, j Inputs can be queried 1-channel.

171 8L |
Pi >
z FDI (T2)

3nc

4 FDI (T1)
Pi

Note:
: Changes to the preset properties of the inputs

Connect sensors via two connection
cables and a Y-plug (i.e. ID: 6634405) to
the M12 sockets of the modules.

directly affect the performance level to be
achieved. For more information, see the online
help of the Turck Safety Configurator.

6.6.2  Outputs

NOTE
ﬂ 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

|

\

|

‘ 3GND (V1)

e 22T e N}

1 4

For PP-switching outputs, connect the
negative pole of the load to the GND
connector of the respective output

(pin 3).

Do not connect the negative pole of the
load to the ground of the power supply
at a different location.

»  The wiring has to allow an exclusion of
faults (e.g. cross connection to external
potential).

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

negative pole of the load to the M-con-
nector of the respective output (pin 2).
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Commissioning

Initial commissioning TUNRCK

/ Commissioning

7.1 Initial commissioning

7.1.1 Mounting and electrical installation

»  Setthe F address at the module [ 30].

»  Please assure the proper closing of the protective cover over the rotary coding switches
[ 301

»  Mount the device according to the instructions [ 15].

»  Connect Ethernet cables according to the instructions [ 20].

» Connect the power supply according to the instructions [ 21].

»  Wire the in- and outputs depending on their use [ 24], [ 26].

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

Connecting the supply voltage

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

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

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

v

7.1.2  Configuring in Turck Safety Configurator

» Configure the device as described in chapter “Configuring the device” [ 33].

7.1.3  Commissioning the device at the PLC
»  Configure the device in the PLC.
» Configure the device in the PLC configuration software [ 61].
» 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

7.2.2

7.2.3

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.

Reaction time

If the device is operated with higher availability, the max. reaction time is extended (see "Safety

Characteristic Data” [ 29]).

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.

Safety characteristic data

Characteristic data Value Standard
Performance Level (PL) e EN/ISO 13849-1:2015
Safety category 4

MTTF, > 100 years (high)

Permissible duration of use (TM) 20 years

DC 99 %

SIL (Safety Integrity Level) 3 EN 61508

PFH 3.85%x 107 1/h

Maximum on-time 12 months

SIL CL 3 EN 62061:2005+
PFH, 508x10° 1/h Cor.22010+A1:2013+A2:2015
SFF 98.22 %

Max. reaction time in case of Value Standard

shutdown

PROFIsafe > local output 25 ms EN 61508

Local input > PROFlsafe 20 ms

Local input <> local output 35ms
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Addressing the device TUNRCK

7.3 Addressing the device

7.3.1  Setting the F address at the device

Setting the F address via rotary coding switches

»  Open the cover above the switches.
»  Set the F address via the three rotary coding switches under the cover at 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
1284112841234
o8 |05 0
9576|9576 | 976
x 100 x 10 x1

() ETH1 PROFINET ETH2 ()

Fig. 26: Rotary coding switches at the device

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

Switch position Meaning

000 Delivery state, no valid F-address

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

900 Factory Reset: Resets device to factory settings

901 Erase Memory: Deletes the content of the configuration memory
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Setting the IP address via the web server
To set the IP address via the web server, the device must be in PGM mode.

»  Open the web server.

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

i
1]

NOTE

The password is transmitted in plain text.

NOTICE
Inadequately secured devices
Unauthorized access to sensitive data

» Change password after first login. Turck recommends using a secure password.

» Adapt the password to the requirements of the network security concept of the
system in which the devices are installed.

» Click Station > Network Configuration.
Change the IP address and, if necessary, the subnet mask and the default gateway.
»  Write the new IP address, the subnet mask and the default gateway via Submit into the

v

device.
TURCK.COM  For comments or questions, please email TURCK Support 'unex
TBPN-L5-4FDI-4FDX LOGOUT [ADMIN@192.168.1.47]
STATION b Network Configuration

Station Information

Station Diagnostics Network Setti ngs

Event Log

Ethemet Port 1 setup

Ethemet Statistics

Links Ethemet Port 2 setup

Saliugi oubdEiy IP Addiess 92.168.1.25

Network Configuration

Netmask $5.255.255.0
Change Admin Password

Safety Information Default Gateway 92.168.1.1

o | = =
2 ]
=

=

=

Y

=)

®

o

o

3]

Webserver Printf Log MAC Address

SRS L - LLDP MAC Address 1 00:07:46:8e:f5.cd

SAFETY FIELDBUS BITS
Inputs

Outputs

LLDP MAC Address 2 00:07:46:8e:f5.ce

Submit Reset
Fig. 27: Webserver — Network configuration TBPN-L...-4FDI-4FDX

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 its IP address, but recognized and ad-
dressed by its device name. The device name can be freely chosen.

Default device name (from GSDML): tben-15-4fdi-4fdx
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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 via http://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 itself.

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

»  Open the web server.

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

i
1]

NOTE

The password is transmitted in plain text.

NOTICE
Inadequately secured devices
Unauthorized access to sensitive data

» Change password after first login. Turck recommends using a secure password.

» Adapt the password to the requirements of the network security concept of the
system in which the devices are installed.

» Click Station > Network Configuration.

» Change the IP address and, if necessary, the subnet mask and the default gateway.
»  Write the new IP address, the subnet mask and the default gateway via Submit into the
device.
TURCK.COM  For comments or questions, please email TURCK Support '“nex
TBPN-L5-4FDI-4FDX LOGOUT [ADMIN@192.168.1.47]
STATION b Network Configuration
Station Information
Station Diagnostics Network Settings
Event Log
Ethernet Statistics Al it
Links Ethemet Port 2 setup
Saliugi oubdEiy IP Addiess 92.168.1.25

Network Configuration

Netmask $5.255.255.0
Change Admin Password

Safety Information Default Gateway 92.168.1.1

o | = =
2 ]
=

=

=

Y

=)

®

o

o

3]

Webserver Printf Log MAC Address

SRS L - LLDP MAC Address 1 00:07:46:8e:f5.cd

SAFETY FIELDBUS BITS
Inputs

Outputs

LLDP MAC Address 2 00:07:46:8e:f5.ce

Submit Reset

Fig. 28: Webserver — Network configuration TBPN-L...-4FDI-4FDX
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TUUNRCIK
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. 29: Register the TSCin TIA/Step7
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Start the Turck Safety Configurator from TIA/Step 7

» Right click the TBPN-L...-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 Insen. Dnl\rl\e ADptmns Toals \M_ndow Help : : : Totally Integrated Automation
Gf (3 saveproject 34 X B8 [y X O T MG E R § coonline ¥ Gooffline fo [ [ x * PORTAL
... » Ungrouped devices » turck-tbpn5-4fdi-4fdx [TBPN-L5-4FDI4FDX] — i B X
Devices ‘E Topology view ||Eg'h Network view ”ﬁf Device view ‘ Options [EE]
[ I i [turcktbpnis rizmemrni]=] | B B[] E ] &+ = 0o
i H =
v Catalog 5
2
ThE e P e —
newd...
Filter Profile: <All> 2] E
&0 o I il i z
S ~ [l Head module =
IY Device . |= ] ~ (@ Bensafe |
@] oniine . Change device I 0P 5-4rD4rDx 0
— - [
®) Safety - Virite 10-Device name to Micre Memory Card i Module o
» g Progra... | Startdevice wal... | [l Module status E
» [ Techno... w W oo P Il safety Fieldbus Bits g
= : S
» L Externa... ) Copy Cerlec Il safetystatus =
¥ L@ FLCtags (%) Paste crlv
» [ig PLCdat. Del Del Bl
3 s
» [ vatch .. X Delete © —‘_"
» [} online ... = Go to topology view z
b [ Traces o Go to network view Z
» [if Device Compile » ]
‘_W'i Frogra... Download to device » L)
CfPLCsu. & Go online ctrl+K c
Co offine i =
T"_-\III—‘] ¥ Go offline Cerl+h 3
- L | Online & diagnostics Curl+D E
+ : Details view e L
; [ Assign device nome
|| Module | : —
Name F11
¥ Device configuration [~ ¢7y) To0n i
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. 30: 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 homepage following this link:
https://www.turck.de/en/product/SW_Turck_Safety_Configurator.

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

Software licensing for virtual machines (VM)

»  Enter the coupon code on the Turck homepage following this link:
https://www.turck.de/en/product/SW_Turck_Safety_Configurator.

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

NOTE

The software can only be used on a virtual machine with Internet access.
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Creating a configuration with the TSC commissioning wizard T"URC K

84  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.
84.1  Creating a new workspace

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

Edit View

Harduware
configuration = s

Go Start Menitor Comi

online ~ functions ~

Context
ent | c o help ~
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. 31: 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-L...-4FDI-4FDX in the Select master dialog and confirm with OK.

[=| Select master _ O
— 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 || el [[ b
Fig. 32: TSC - selecting a master
= The dialog box Properties - TB... is opened.
|=! Properties - TBPN-LS-4FDI-4FDX (100001826) -
General | Local 1f0s.
— Local 1jOs configuration
10 name Type Device name State Expert
FDIO/1 ¢ Estop FDI 0/1 E-stop Enabled Expert...
FDI 2/3 % | E-stop FDI 2/3 E-stop Enabled Expert...
FDL 4/5 E-stop FDI 4/5 E-stop Enabled Expert...
FDI 6/7 8| E-stop FDI 6/7 E-stop Enabled Expert...
FDX 8/9 @ Safe output FDX 8/9 Safe output Expert...
FDX 10/11 A Safe output FDX 10/11 Safe output Exgert...
FDX 12/13 [ Safe output FDX 12/13 Safe output Expert...
FDX 14/15 [ Safe output FDX 14/15 Safe output Expert...

Fig. 33: TSC - hardware configuration

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

Creating a configuration with the TSC commissioning wizard

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

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

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

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

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 ms)

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

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

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

(test pulse every 500 ms)

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

Creating a configuration with the TSC commissioning wizard

Release circuits (OSSDs) of the basic configuration

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

defined as follows:

Release circuit (OSSD)
0SSD 1

Channels
FDX8/9

0OSSD 2 FDX10/11

0OSSD 3 FDX12/13

0OSSD 4 FDX14/15

0OSSD 5

unused

OSSD 60

unused

0OSSD 61

FDl6/7

0OSSD 62

FDI4/5

0OSSD 63

FDI2/3

OSSD 64

FDI0/1

TURCK Safety Configurator - [BA34] - [TBPN-L5-4FDI-4FDX

- [TBPN Configuratior

/ E v =] oo,

15 » »"?

Search @

~ E ‘TEPN-L5-4FDI-4FDX (100001826)

v Y oo

©  FDIO/1Estop

© | Foraf3estop <

Hardware Qutput Check Undo New Tile Go & Menitor ~ Commissioning ~ Context
configuration = assignment  configuration window horizontally > online ~ functions~  wizard ... help ~
Configuration Window WMonitor Help
Catalog 2 x | U FDX8/9 safe output -> 1.05SD - o X
040 F-GRU outpur
Catalog

- TRN-L5-4FTI-4F T (100001638)

¥ 87
- TEFNS4FDIAFTH (1000016

? FDI 4f5 Estop

8 | ForefEston

[0 Foxspssteoutput
EZZ\ FOX 10/11 52fe output

[A Fox t2/13ssfe output

~

Q‘Z‘ FOX 14/15 Safe output

03]
- Output F-CRU

Devices | Catalog | Components | Workspace

FOR 107 Safe autpur”

- TBNA5.4FDI4F DX (10000153)

PO 1213 Sate outrt

- TENAS-4FDI4FOX (100001525

FOU 14118 Sate outpur

Interface: Offine

P 451
- TEPINAZ-4FDIAFDK (1000752

fe¥D1 20)
- TEPNASAFDIAF (10m01EE)

EFDI 07
- TBFILA5 4FDI4FT (10000183

FDl 97 Ester

E|

7Dl 23 g0

FDI 0 Estar

Fig. 34: TSC - release circuits (OSSDs) of the basic configuration
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84.3  Adapting the configuration of the safe channels

The channels of TBPN-L...-4FDI-4FDX are adapted to requirements of the respective applica-
tion 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...

Fig. 35: TSC - Configuration of 1/0s
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Clicking Expert opens the expert settings for in- and outputs.

[=| Expert settings = m 4 |= Expert settings

- ] x

Type name |Edstop | Type name ‘Safe output

Graphic 1/0 type [safe output

"|

1jO type |SaFe input (dry contact) | - | Test pulse interval | Safe output according to Ple {test pulse every 500 mi.. .

Startup test

ry . Safe output
Test pulse length a A t
SRS | — | me LY Safe output according to PLd (test pulse every 24 hours)
Device type |DoublE channel forced | - | — Switch-off delay | Safe output according to PLc (test pulse every 182 days)
Safety output (no test pulzes)

g to Ple (test very

Switch-off delay |

— Local ackr 1tjreset

0|:|5 |

Local acknowledgment freset r— Audliary signals

FB1

Address FBO Error unlock |—
Bit FEO Restart |—

[ tnverted
+ Acknowledge also after startup

— Contact synchronization time

Synchronization time ‘ 0.1

Infinitely

— Contact stabilizing time (switch-on filter)

Contact stabilizing time (switch-on filter) ‘ 0.1-s

— Single channel interruption Restore defaults

Shutdown with test request
Shutdown without test request
Tolerancing without shutdown

Tolerance time 018

— Independent

In-1 In-2

‘ T | ‘ oK || Cancel || Help

Fig. 36: TSC - Expert settings

NOTE

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

urator.

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

V02.00 | 2022/07 | 40



Example configuration

() 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 %] Estop 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 H s
— Single channel interruption
[C] show advanced settings () Shutdown with test request
() Shutdown without test request

Tolerance time

0.15]s

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

Fig. 37: TSC - Expert settings (example configuration)
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Setting

Creating a configuration with the TSC commissioning wizard TUNRCK
Con- Channels Type 1/0 type Later function (see application example
nector (Expert setting) [ 51])
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 ms) FDIO/1) and/or the light grid at FDI2/3
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
a7 FDX14/15  unused

» Adapt the expert settings and close with OK.
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Setting

Creating a configuration with the TSC commissioning wizard

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.

General Local Ijos

Address:

Bit:

Edge:

| Show advanced settings

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

Service

] Global error unlodk

FBO -
FBO
FB1

®) Positive

Negative

Cancel Help

Fig. 38: 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 [ 70].
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Setting
Creating a configuration with the TSC commissioning wizard TUNRCK

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. 39: 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, mon-

delay itored 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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Setting
Loading the configuration with the TSC commissioning wizard T"URC K

8.5  Loading the configuration with the TSC commissioning wizard

»  Start the commissioning wizard and click Next >.

TURCK Safety Configurator - [C886] - [TBPN-L3-4FDI-4FDX ( 26)] - [TBPN Configuration (2).AS3BW]

Edit View

/+ O v B e £l A x?
Q =
Hardware Output Check Undo New Tile Go Monitor | Commissioning  Context
configuration = assignment  configuration - window  horizontally ~  online functions * | wizard .. = help ~
Errimrmiom Window Monitor Help s
Catalog 2 x || FDX &3 Safe output -> 1.0SSD = o X @ nput -
00 F-CRU utput @ Dl 8T Exay @
Catalog
: “FOX 89 Safe outpul 14 F-CPU input
v E TBPN-L5-4FDI-4FDX (100001825) T B
\ o) #DI 677]
o H\ Lol 10 - Cutput FCRU - TEPN-LE-4FDI_FIX (100001E28) G
| | - FCFUnput
- FDL0/1 E-stop - TEN-LS-4FDIFDH (10001E25) FROFIsafe [1-4]
] [ FOI 2/3 AGPD 0] G
| - Audamato start v - Automato tat v
E FDI 4 Standard input < > < >
E ! ¢D15 Standard input W@ FoX 10/11 “ .
"0-1 F-GRU output” 2 o
®  FDIG/7Estop
= 18 F-CPU input”

FOK 10T Safe output”

&

FDX 8/9 Safe output &

s Bo1] #FDI 2]
w () FDX 10/11 Safe output - Qutput F-CPU - TBPN-L5-4FDI-4F DX (100001825) RC]
- FCPUinput
- © | FDX 1213 Safe sensor - TBN-LE-4FDI-4FT (100001528) Pro e 8
m na
- utamate strt v - Auternate stat v
< > < >
& - N &®17F nput -> 64
PO 12/13 Sate semsor ~ FDI 01 E sty ~
1.7 F-CPU ingut”

11 F-CRU input’

El
FDI 0/1]
RE] - TBPN-LE-4FDI4F DX (100001825)

3]
[EFDX 1213
- TBPN-L5-4FDI-4FDX {100001828)

[
“Butomatic stans
- FCPU input

- F-GPU input
FROFlsafe [1-1]

PROFlsafe [1-]

o} Q]

- Automatic start v - Autamate start

Devices | Catalog | Components | Workspace Q o

Call up commissioning nizard Interface: Offine

Fig. 40: TSC - Start the commissioning wizard
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Loading the configuration with the TSC 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.

Commissioning wizard settings

To do this, complete the following fields:

General

MName of the validator

Password for all safety monitors

Show advanced settings

skip

*

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.

Turck

—

Cancel Help

Fig. 41: TSC - Commissioning wizard, assigning a password

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

Commissioning wizard

Commissioning wizard

Connect modules

Safety monitor

v

TEPN-L34FDI-4FDX
(100001826}

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

ext Cancel

Fig. 42: TSC - Commissioning wizard, preparing the master
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"TUNRC K

Loading the configuration with the TSC commissioning wizard

» Optional: If the TBPN-L...-4FDI-4FDX is not found, enter the device's IP address under
Ethernet or search the connected device via the ... button.

Ve E v 5 B oo 15 A %?

Hardware Output Check Undo New Tile Go St | Monitor  Commissioning  Context
configuration = assignment  configuration window horizontally > online ~ functions > wizard ... help *
Configuration Window Monitor Help Search a
Catalog xx
Catalog
v E TBPNAL5-4DI-4DX (100001826) Commissioning wizard
Interface

Commissioning wizard

|
v EI\ Local /0
- 8 | ForofLeston
Connect madules
© | For2p3Estop

°
FDI 4/5E-stop Safety monitor

FDI6/7E-stop

FDX 8/9 Safe output Interface configuration

s
i

. g FOX 10/11Safe output —
i

FDX 12/13 Safe output ® Ethernet 192.168.1.105

FDX 14/15 Safe output

oK Cancel Help

No master connected. Check if the master (*100001826") is connected or configure the interface, To configure the interface click on
"Setup interface...".

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

Devices | Catalog Components | Workspace

Fig. 43: 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-L...-4FDI-4FDX. This process may take a few
seconds.
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=  The configuration protocol is created.

|= Configuration protocol = O *
hggg ek e ek ko ek ke ek ek kb T EkkEE [ A
0001 CONFIGURATION SAFETY I/f0 MODULE 1
0002 Ident: "TBPN-L5-4FDI-4FDX (1000013Z2&)™ 2
0003 *Frkkkkddddddsd Ak k ok Rk kk ARk Rk Ak ek T
0004 Monitor Section 4
0005 hkhk kb kA EEEEE L& Ak kL EELk Ak EEEE LK Ak EEEEEK hhkkEkk 5
000& Monitor Version: 27.2 €
0007 Config Structure: 27.0 7
0008 PC Version: 3.0 8
000% Download Time: 0000-00-00 00:-00 b )
0010 Validated: 2020-0&-04 05:33 by: "Turck"™ code: 113E count: 20 O
0011 Diag Free=ze: no 1
0012 Error Unlock: no 2
0013 hkhk kb kA EEEEE L& Ak kL EELk Ak EEEE LK Ak EEEEEK hhkkEkk 3
0014 Device Section 4
Q015 **dkk kA Ak bk ek kb k ek kk ke kk EEEE AN EEEEE D
001 Humber of Dewvices: 24 &
oo17 7
0018 Index: 0 = "0-3 F-CPU output™ a8
0015 Type: 3% = PROFIsafe input device 9
0020 F-Output: byte 0, bit 32 [l
0021 Assigned: to 055D 4 1
og22 2
0023 Index: 1l = "0-2 F-CPU output™ 3
0024 Type: 39 = PROFIsafe input device 4
0025 F-Output: byte 0, bit 2 5,
O09&E Rees = PR T =

oK | | Save.., | | Print... | | Help

Fig. 44: TSC -Commissioning wizard configuration protocol

»  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 X

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

Fig. 45: TSC - confirming check of the configuration protocol
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Loading the configuration with the TSC commissioning wizard T"URC K

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

= Validate configuration — X

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:

x:x:x:x:x:l

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

QK Cancel Help

Fig. 46: TSC - release configuration

=  The configuration has been released.
Commissioning wizard

Commissioning wizard
Send configuration(s)

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

o Configuration of the safety monitor "TBPN-L5-4FDI-4FDYX {1000015826)" was successfully validated.

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

e I

ext = Cancel

Fig. 47: TSC - release configuration

»  Click OK and complete the commissioning with Finish.
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Loading the configuration with the TSC commissioning wizard

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

fonitor online diagno:

/OB v B ellEoB® o

Hardware Qutput Check Undo Tile Go Stop Monitor Col Context
EigrERT e ot | s e horizantally - | [REHREE s s e
Configuration Window Menitor Help Search o
—— 2 x || FDX8/9 Safe output > 1.0SSD - O X |@i4rce
"0-0 F-CPU output” 2 &
Catalog
: “FIK 88 Saf= outpul 14 F-CPU input”
. E TBPN-L5-4FDI-4FDX (10000 1825) T
: 00
M H\l Local 1/0 - Qutput F-CPU - TBPN-L5-4FDI-4F0X (100001826)
- FCRUinput
- TBRN-LE-4FDI-4FDX (100001828)
? FDI0/1E-stop ety PROFIsafe [14]
] [ FDI 2/3 AGPD E©l ]
| - Automatc start A - Automatc stat v
E\ FDI 4 Standard input < S 5 >
| E 11 output > 2. 0SSD & 1.5 F-CPU input - 055D
H\ FDI 5 Standard input EAI0 o = 2 TR | RE T 2D
~ DI 23 A0PD" ~
"1-8 F-CPU ingut”

© | FOI&/7E-stop

“FDC10'8 Safe output”

[Zz FDX 8/9 Safe output T
™ BFDI 28]

(D FDX 10/11 Safe output - TBPN-L5-4FDI-4F DX {100001825)

- F-CPU input
© | FDX 12/13 Safe sensor - TEJN-LE-4FDI-AF (100001826) PROF|zaiz [pm
m 1na
- Aatomato start v - Automato start v
< > i< >
@ 1-1 F-CPU N @ 1-7 F-CPU input -
“FIX 12/13 Sake ~ " ~
sersor’ FOI 01 E sty
“1-1 FCRU input” “1-7 F-GRU inpur”
BFIX 213 FDI 011
- TBPN-L5-4F DIF DI (1000016 RT3 - TBPN-LS-4FDI4FDX (100001E) 5]
- FCPUinput - FCRU input
FROFlsafe [1-1] PROFlsafe [1-1]
&} L}
N - Automatc start v - Automatc start v
Devices | Catalog | Companents | Warkspace 3 PO b3 >

U 27.02; Release Code: 1138 Interface: 192.168. 1. 105; Diagnostics configuration loaded

Fig. 48: TSC - Diagnostics configuration (online, no communication to safety PLC)
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Application example — configuring a safety function in TSC T"URC K

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

System devices

State of output sthc?\mg element 1 X

Assignment:

*
2 Colors of all devices

DS5D 63 - 16 CIP Safety output - Sl

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

Insert device CV 28.02; Release Code: 4883 [interface: 192.168. 1. 105; The safety monitor is running in configuration mode

Fig.49: TSC - 1. OSSD, state of output switching element OSSD 63
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Application example — configuring a safety function in TSC T"URC K

»  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 &

| S . [&-27]
. —»\ Activation via device [17 FCPU nput]

- State of cutput swiching slement 54

o . o
-

EDM dircuit devices = of autput suitching =17
[0}
- ’V%" EDM dircuit with standard input
[S-513) [0
- ’V%" EDM circuit with standard input, dependent _EALSE -OR
2
. "State of output switching sle”
Colors of all devices [5-25

[16 FCPU nput]
- State of output swiching slement 53

[E] oce

TRUE "Automatic startH”
- TBFN-LE-4FDH4F DX (100001 226}
o - FALSE ),
[&-512] 71
- z State of output switching element )
_FALSE - Automatic start
State of signal output
—» State of 035D
—>. State of devices before start
User devices
W
< X
Devices Catalog | Components | Workspace < 5
Insert device U 27.02; Release Code: 113E [interface: 192.168.1.105; The onitor is running in protective mode

Fig. 50: TSC - 1. OSSD, state of output switching element OSSD 63 and OSSD 64

=  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.51: 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.

]

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

D O H @« ©

New  Window Tile Zoom Language
window 2 horizontally ~ in~ =
Window Zoom Display &
o n "
(] 15-27)
Qutput devices [17 FSRU hau)

- State of output switching slement 84

@ “Slae - -
G Stop category 1 - message and delayed out of cutput switching =51

?

= [:Zz Stop category O

[S-513]
]
uae Stop category 1 - two outputs - FALSE -
3 . . .
- ? Door lock by means of zero-speed relay anc 2 State of output saitching e ) "FOX 85 Safe autpul’
? L4y Door lock by means of delay time I5-24 -
[18 FGPU nput]

- Btate of output switching slement &3 — _
* F-CPUinput "Monitored start - standard #1°

-7 ) - TEFN L5-4FDF4FDX {1 00001 £25)
Start devices 1 HB
[z

[5513]
[FDI4]
- Monitored start - standard input

I 6 Automatic start
. - FALSE

HB Monitored start - standard input
o 3 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 [interface: 192,168, 1, 105; The : is running in prote;

Fig. 52: TSC - monitored start via standard input (example 1. OSSD)

=  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.

=Z O B @ ©

New Window Tile Zoom Language
window - horizontally ~ in~ -
Window Zoom Display &
o e "
- . lal [5-27]
Monitoring devices [17 FGRU nput]

- State of cutput swiching Slement 64
ste of output switching =1

2 Qutput F-CPU
-

H\I Standard input

[S-512]
| [&-£13) T
& Button
'ﬁ - FALSE .
a8 e gy —
[18 FCPU nput] .
0.l - State of output swiching slement 53 —
\ Single channel safety
* -oR
“Monftored start - standard #17
12
Logic devices H : 00 Cupd FOPU _ TERPM L5-4FDI 4FDX (100001 825}
[S-513]
2 OR =
- FALSE -+ 113
m [EFDI4]
AND [80] - Monitord star - sEndard input
- Cutput F-CPU
xoR
{1 nor
—
N-1outofN
— FlipFlop w
< >
Devices Catslog | Components | Workspace c 5
Insert device U 27.02; Release Code: 113E interface: 192.168. 1. 105; The safety monitor is running in protective mode

Fig. 53: 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.

E oo | 4"_::: /‘l‘\:‘ k?

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

Output F-CPU
[
Standard input

15513]

Button - FALSE = \
Nop - “Stae of utput switsing &&” L

Monitoring devices

"B viqutput switching =17
i‘; ]

"FOK 8/5 Safe outpuf’

BB

Fieldbus bit [=-2§
[146 FLFU nput]
- State of output swiching slemant 62

. “\‘ 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
7 8
{e] Di:;écxe Symbal Device name PROFIsafe | Fieldbus bit |Address|Name Edziyes
-
9 | 6 Automatic start "Automatic start#3"
< .
- ®) PROFIsafe
] 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
518 2 Colors of all devices -
e Gray Remove all assignments for PROFIsafe
® i >
5-19 4 Colors of all devices
@ rellow v
Show all entries
Help

Fig. 54: 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 ([ 45]) or by using
the PC = Monitor function.

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

Fig. 55: TSC - sending the configuration
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q |-’ |-’
/s B v =] O [BE ke
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settings = assignment configuration window  horizontally ~ online - functions~ ->PC..~ help ~
Configuration Window Monitor Commissioning wizard arch &
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H Safety quard - Qutput F-CPU - Emergenoy stop
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] 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 29
- Qutput F-CPU - Emergancy stop
- Output F-CPU “Automalic star2” "Automatic starts5”
- (1w L~ [1m L~
- H\ Standard input < > < >
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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.

[= Properties - TB... - O X
General | Local IjOs
— Local Ijos configuration
/O name Type Device name State Expert
4 |FDIO/1 #{_ Single channel safety
‘ FOIO *| Single channel safety FDI 0 Einkanalig sicher Enabled
‘ FDI L *t| Single channel safety FDI 1 Einkanalig sicher Enabled
FDI 2/3 % 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 10/11 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. 56: 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 Go
configuration = assignment configuration © online -

Cenfiguration
Catalog

Catalog

LV § TEPN-L5-4FDI-4FDX (100001826)

\; e H\I Local IfO

\' FDI 0 Single channel safety

o

FDI 1 Single channel safety

? FOI 2/3 E-stop

? FDI 45 E-stop

? FOI &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
CV 27.02; Release Code: BA34

(Create new processing window

826)] - [TBPN Configuration AS3BW]

v B B e o
Start Monitor PC-» Context
functions = Monitor .. ~ help =
Monitor Help Search &
TURCK
Safety Configurator
running in

Fig. 57: TSC - creating an new window

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

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

Edit Wiew

826)] - [TBPN Configuration.AS3BW]

rl

|
°\ FDI 0 Single channel safety
| - TBPN-L5-4FDI-4F T {100001525)

G

® | FOI 2/3E-stop

FDI 1 Single channel safety

FDI 4/5 E-stop

A

-9

FOI 6/7 E-stop
[:Zﬂ FDX 8/9 Safe output
" W' FDX 10/11 Safe utput

" [23 FDX 12/13 Safe output

/s B v o3 B SEEREIR
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
—

m FDX 14/15 Safe output

Devices | Catalog | Components | Workspace

CV 27.02; Release Code: BA34

Fig. 58: 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. 59: 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. 60: TSC - single channel safe input with automatic start and PROFlsafe assignment
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88  Configuring the device at PROFINET/PROFIsafe in TIA Portal

8.8.1  Adding the device via GSDML

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

1A Siemens - C:\Users\testplatz\Documents\Automatisierung\TBPN\TEPN
Project  Edit  View Insert gnhr?e ‘Optloﬂs Tools Window Help Tty (e Gsr e
Cf i seveproject & M = 5 X 2 ¥: B M EE R F coonline F cooffine g B[ ¢ * PORTAL
BP Devices & netwo
Devices |; Topology view ||EE‘h Network view "ﬁ'f Device view | Options 2ja]
\ . : 5 M =
g F pE Network nn Connections T‘uj :g 3 @li :_"‘. ] o
o
R 10 system: PLC_1.PROFINET 10-System (100) E LY Catalog 5
v [ ] TEPN (] E
<Searchx» it
ﬁb'r\dd newd.. = | ”EI g
= PLC_1 turck-tbpn-I5-4__ pe= E Filter Frofile: n o
o
CPU 1515F-2 PN TEPN-L3-4FDI-4 ... m » 5 BL20 =y
Y pevice .. |E FLC L » [l BLE7 L4
%] online . i » [l BLCEN-BPELT )
r=
@) Safety .. b g CODESYS3 (o]
PLC_1.PROFINET IO-Syste._. 3
» [l Frogra... = Y 3 :_;. EXCOM 5
» [ Techno... » L FEN20 p
v bR Externa..| » [l STAEUBLI 2
[ w
» [3 PLCtags A ’ :j_.msm_
» [ig PLC dat... : » [l TEEN-L-BIOL —
» [52 Watch . . » [ TBEN-LG _3
» [ig Online ... ’ :_;_.TBEN-LH — |2
» [ Traces » LI TBEN-S n
3 p_u‘ Device ... 'P-ETBPN'S#E —
B Progra... [l TEFN-LI-FDIOT-ZIOL Ll
R PLCsu.. Il TBFN-L1-FDIOT-2I0L use . =
3 E—— W =[S
e [l teFn-L5-4FDIFDX use for | || B
sl eN [lTBPN-LSV—FDIO1-2IOL
Module Il ePr-Lsv-FDIO1210L use £ | | [T
| WAGD Kontakttechnik GmbH u. Co. .. L
lent Systemns
w
etwork Components
[ <[ 100% | v & [<] il >
Online & diagnostics | % . 7
4 1] > |§. Properties ||_i.|.lnfo y"ﬂ Diagnostics | » iInformation
Porta o 3 Overview |5E,1h Devices &ne...

Fig.61: TIA — adding the TBPN-L...-4FDI-4FDX to PROFINET.
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=  TBPN-L...-4FDI-4FDX appears as a modular slave with four virtual slots.

Projekt  Bearbeiten Ansicht Einfiigen Online Extras  Werkzeuge Fenster  Hilfe Totally Integrated Automation
35 [% B Projektspeichern =, M 2 5 X =y @+ 5 [0 G 2 3§ onlineverbinden * PORTAL
..dicht gruppierte Gerite » turck-tbpn-15-4fdi-4fdx [TBPN-L5-4FDI4FDX] @ ® X
Geréte |5'? Topologiesicht ||5§h Netzsicht ||—[|'|‘ Geratesicht | Optionen 2jg]
" r =
=) Gerateiibersicht = i
=
Y2 ... [Modul Baugr... Steckplatz E-Ad.. A-A. Typ v : Katalog El
v —-I:F_PN [2] - turcktbpnis-4fdidfdx 0O o TBPN-L5-4FD-.. |[<Suchen> | [t [wit] |
Meues Ger... )
b FNHD 0 0x1 turck-tbpn-5-... : 5 o
N Filter Profil: _m gt || &
gl Gerdte &N PROFIsafe-Modul_1 0 PROFlsafe 0.5 0.5 PROFlsafe-Mo._ @,—\ confmadu [+] g
3 Safety-Status_1 o SafetyStatus 10..23 8.9 SafetyStatus _I.p ¥
Y Gerste... 3 - . ~ Ll TBPN-Safe
Safety Feldbus Bits_1 0 Feldbus Bits 8.9 6.7 SafetyFeldbus.. ——
W/ online . ETBF'N-LS-4FD\-4FDX ﬁ
L Modulstatus_1 [} Modulstatus 6.7 Modulstatus s
8 safety .. L Modul )
» r:i:_ Frogra... [. Modulstatus %
» "‘_*e Techno.. [. safety Feldbus Bits Z
» Externe... Il safetystatus e
» [ PLCVa . " o
» L PLCDa... : L8
» :c,l Beobac... L _‘;(
3 rj;‘ Online-... E
» rj Traces g
v [l Gerate- e
_W'i Progra... e
L PLCUb... !
| <] I LE|E|
+  Detailansicht =3
S
Module =
=
m
5
[<] i ] >
|8, Eigenschaften ||"_i.'.lnfo y”ﬂ Diagnose | » Information
Portala 23 Obersicht Iﬁg‘h turck-tbpn-15...

Fig. 62: TIA - slots of TBPN-L...-4FDI-4FDX

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

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

purpose.

Module

turck-tbpn-15-4fdi-fdx
(default name)

Name

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

PN-10

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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882  Setting the F_parameters
Set the F_parameters of TBPN-L...-4FDI-4FDX at slot PROFISAFE-Modul_1:

F_parameters Meaning
F_Dest_Add F address of TBPN-L...-4FDI-4FDX, in this example: address 105
F_iPar_CRC CRC from the protocol in the Turck Safety Configurator, in this example: 113E

mens - C:\Usersitestplatz\Documents\Automa

Project Edit View Insert Online Options Tools Window Hel =
! P P Totally Integrated Automation
G svepraject 2 M EHE X D2z G MM E R  coonline &F Gooffine fo MR ¥ ] ° PORTAL
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Devices |,5_5 Topology view ||Eg,, Network view |m1‘ Device view |_IE,L=_I
Sk = [ = = =
i =1 Device overview =

o

. H

Ké;(. ¥ - | Module Rack slot laddress | Q address | Type o

- ] TEPN : (] & B - ; 7

E Add 7 & o turck-thpn5-4fdi-afdx 0 0 TBPN-L54FDI.. | o

new aevice 4 o

B ; . r @Q " b PHHD o 0x1 turck-tbpn-5__ 5_"
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Fig. 63: TIA — F_parameters of TBPN-L...-4FDI-4FDX
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9  Operating

9.1 LED displays
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The device has the following LED indicators:

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 not active
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 not active Output not active
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
off

Meaning

No voltage connected

Green

No diagnostics

Green flashing, 4 Hz

Initialization, configuration transfer from memory chip running
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Status- and control word TUNRCK
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

Note: The Ethernet ports P1 and P2 or XF1 and XF2 each have an LED ETH or L/A.

LEDs ETH... or L/A Meaning

Off No Ethernet connection

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

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

9.2 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
CcoOM 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 VDC)

Control word

The control word is not in use.
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9.3 Process input data
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 [ 67]
n+3... PROFlsafe checksum (CRC)
n+5
Safe Unit Status [ 67]

n+6 Reserved | suum | sucm | supm
n+7 Reserved

PROFIsafe Error Codes [ 68]
n+8 7 | 70 | e | e | e | 66 65 64
n+9 Reserved 75 72

Memory and F-Config Status [ 68]
n+10 | FERR |- : | comLo |- | CNFMM | NCNF | PMS
n+11 Reserved
Safe Status
Connector CO/X0 [ 69]
n+12 ovL |- | TCCH1 | TCCHO | ERRFIN | TEST | WAIT | RGG
n+13 Safe Status
n+14 Connector C1...C7 or C1...C7,
n+15 1 byte per connector according to connector CO or X0
n+16
n+17
n+18
n+19
Status of the safe unit (fieldbus bits) [ 69]
n+20 FBO7 FBO6 FBO5 FBO4 FBO3 FBO2 FBO1 FBOO
n+21 FBO15 FBO14 FBO13 FBO12 FBO11 FBO10 FBO9 FBO8
Module status [ 65]

n+22... |- - - - - - - DIAG
n+23
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PROFlsafe status byte

"TUNRC K
Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
Reserved |Cons_nr_R|Toggle_d |FV WD CE_CRC Device iPar_OK
activated |time-out error
Name Meaning
iPar_OK The bit is set if new parameter values have been assigned to

TBPN-L...-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-L...-4FDI-4FDX.

CE_CRC

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

WD time-out

The bit is set if the TBPN-L...-4FDI-4FDX detects an F communication
error, 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-L...-4FDI-4FDX are set to the failsafe values.

Toggle_d

Toggle bit in TBPN-L...-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-L...-4FDI-4FDX the device has reset its
counter for consecutive numbers (Vconsnr_h).

Safe Unit Status

Name Value Meaning
SUPM Safe Unit Protective Mode
0 Not active
1 Active
SUCM Safe Unit Configuration Mode
0 Not active
1 Active
SUUM Safe Unit Unknown Mode
0 Not active
1 Active

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

V02.00 | 2022/07 | 67



Operating

Process input data

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

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

V02.00 | 2022/07 | 68



Operating

Process input data

Safe Status (connector CO...C7 or X0... X7)

Name
RGG

Cod

e

Meaning

Normal state

WAIT

528

Waiting for input signal

TEST

544

Test input

ERRFIN

560

Error atinput

TCCHO

576

Cross-circuit channel 0

TCCH1

592

Cross-circuit channel 1

OVL

62...

Overload at output (pin 4)

Status of the safe unit (fieldbus bits)

Name

Meaning

PROFIsafe bit Status output bits of the TBPN-L...-4FDI-4FDX which can be used as input sig-
nals for the non-safety part of the higher level control. These bits have to be
configured by the user in Turck Safety Configurator. Bits 1.4...1.7 are automatic-
ally assigned. The other bits can be configured by the user.

0.0...1.7

Edit View

configuration - | assig|

C
Workspace

Workspace: TEP

%/ TBPN Confi

Devices | Catalog | Compor

/s B

Hardware Ouf

Q
v =] £ # x?
Q -
= Output assignment O X
»
~
P Symbol Devicename | PROFIsafe | Fieldbus bit |Address|Name B
o e N
0 = Output F-CPU [#0-3] |"0-3F-CPU autput”
) PROFIsafe
1 = Output F-CPU [#0-2] |"0-2F-CPU 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”
"
TEPNA 5-4FDI-4FDX [#FDI -
4 g "FDI 6/7 E-stoy
v (100001826) 6/7] P Free outputs
° TEPN-5-4FDL-4FDX [#DI - - = S
5 v (100001826) Gy |[EEEEsTY = o
. = v
° TEPN-5<4FDI4FDX [t . . B
B v {100001826) o |TOL2AAEsn E ; 1 ; 2
° TEPN- 54FDI4FDX [t .
7 | (10000 1526) o/l “FDI 0/1 E-stop’ 0-4
05 n
] 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”
a
2 I8 |automaticstart “Automatic start#5”
3 I3 | sutomaticstart “Automatic start#6™
Pa Remove v
1 1P |tomaticstart “Automatic start#7" >
. Remove all assignments for PROFIsafe
15 I8 |automatiestart “Automatic start28" = - -
TEPNAS<FDIAFDX | FOX 83 Safe
© ] {10000 1526) 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-CPUnput 15 “1-5 F-CPU input”
2 = F-CPUinput i “L6FCPUinput” |V
Show all entries
Cancel Help

Fig. 64: Output assignment in Turck Safety Configurator
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94  Process output data

PROFlsafe control byte

"TUUNRC K

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 [ 70]

n+3... PROFIsafe checksum (CRC)

n+5

Unlock Safe Unit [ 70]
n+6 Reserved UNLK
n+7 Reserved
PROFINET output data
(fieldbus bits) [ 71]

n+8 FBI7 FBI6 FBI5 FBl4 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 |Activate_ |Reserved |R_cons_nr |OA_Req |iPar_EN

FV

Name Meaning

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

OA_Req The bit is set by the TBPN-L...-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-L...-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-
L...-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-L...-4FDI-4FDX, the bit serves as an ac-
knowledgment mechanism for monitoring the runtimes between
sender and receiver.

Unlock Safe Unit

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

Name
UNLK

Meaning

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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PROFINET output data (to TBPN-L...-4FDI-4FDX)

FBO.O...
FB1.7

Meaning

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

View
ye v N =] g Vs %?
Hardware Check  Undo  New Tile Go & Monitor ~ Commissioning  Context
configuration ~  assignment  configuration  ~ window  horizontally = | online - functions = wizard ...~ help -
Configuration Window Meniter Help Search »
o o [01
e - 27
Moritoring devices S
- Btste of output swishing slemant 84
& | outputFcPu
_
| o
H\ Standard input
E=E]
i
- 5& Button - FALSE
X ree |Z
QE Fieldbus bit T “FIK 35 Sofe autput
16 FCRU npt
ol - State of output swiching slement 53
\ | Singe chanel safiety
. o
Logic devices II)—> - TN LE4FDH4FDX (100001 325)
5]
5 o= 22
- FALSE - [
D e ~Veonitoms stat - smngsrsmput
- Feiams ot
EEIEES
[9] Fieldbus bit X
- NoT
— Name: [0-0 Fieldbus bit
N-Lout of N
Fieldbus: FEO-0 - Quiput ()
I Fiprion
FB0-0 ~
Inverted: FBO-1 22
FBO-2
F50-3
FE04
- Snitch-off delay FE05
FBO-6
» v
Puise on pos. edge FEO-7
P L Cancel Help
< >
Devices | Catalog | Companents | Workspace
Insert device CN 27.02; Release Code: BF7F 05; The safety moritor is running in configuratio

Fig. 65: 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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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 (100001826)] - [TEPN Configuration.AS3BW]

Edit View
'
N c v = = A x?
Hardware Qutput Check Unde 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
H T
: %/ TBPN Configuration [&5 _ §  Setupinterface.. 1 _
_Een L Work offline R e - ¥
< —_— - P >
WD 2, 0ssD L) 62. 0SSD
“0-1 F-GRU ouput’ @ “EDI 45 E-stog’ G
- .
- &l P—mm
[2] — B .
EC1] v EFDI45] v
< > < >
W FDX 12/1 e OSSD L) 63. OSSD
02 F-GRU output” @ FDI 213 Estop’ D
L
- .
[1] — E —
BoZ v BFDIZ7] v
< > < >
@ FDX 14 e 4.0SSD &7 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. 66: 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/ - Device start No configuration avail-

none none - Device not running able, see ,Memory and
F-Config Status” [ 68]

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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Reset the device to factory settings (factory reset) TUNRCK
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”
[ 68]
Valid No memory - Device start No memory chip
chip plugged —> Device not running plugged, see ,Memory
and F-Config Status”
[ 68]
Valid Memory chip - During operation No memory chip
pulled plugged, see ,Memory
and F-Config Status”
[ 68]
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)

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

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.

 d vy
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Changing a device TUNRCK

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 a device of the same type with the identical or a higher
device version.
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 "Procedure for device replacement” to transfer an ex-
isting configuration from the configuration memory of the original device into the ex-
change device.

10.1.2  Procedure for device replacement
» Dismount the device to be exchanged: Take devices out of operation according to
chapter "Decommissioning” [ 77].
»  Mount the replacement device as described in chapter “Mounting” [ 15].

» Commission the replacement device as described under "Commissioning” = “Initial
commissioning” [ 28].

» Defective or faulty devices must not, in any event, be put back into circulation. Dispose of
the devices as described in the chapter "Disposal” [ 77].
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11T Maintenance
The TBPN-L...-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-L...-4FDI-4FDX.
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12 Decommissioning

The machine manufacturer is responsible for decommissioning the TBPN-L...-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.

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

ID 100001826

YoC According to device labeling
TBPN-LL-4FDI-4FDX

ID 100029878

YoC According to device labeling

Power supply

V1 (incl. electronics supply) 24 VDC
V2 24 VDC, only through connected
Current feedthrough
X1 to X1 (7/8") 9A
XD1 tot XD2 (M12) 16 A
Permissible range 20.4...28.8 VDC
Total current 9A
Isolation voltages > 500 VAC
Connector
TBPN-L5-4FDI-4FDX 7/8", 5-pin
Interfaces
Ethernet 2 X M12, 4-pin, D coded
Service interface Ethernet
Times
Internal delay time 10 ms

(for calculating the watchdog time)

Response times See Safety Characteristic Data [ 29]

General technical data
Max. cable length

Ethernet 100 m (per segment)
Sensor/actuator 30m
Dimensions (W x L x H) 60.4 x 230.4 X 39 mm
Operating temperature -40°C... +70°C
Storage temperature -40°C... +85°C
Operating altitude Max. 5000 m
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General technical data
Protection class

IP65

IP67

IP69K

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

Housing material

Fibre-glass reinforced Polyamide (PA6-GF30)

Housing color

black

Material connectors

brass, nickel-plated

Window material

Lexan

Material screw

303 stainless steel

Material label

Polycarbonate

Halogen-free

Yes

Mounting

2 mounting holes, @ 6,3 mm

Standard/directive conformity

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

Vibration test According to IEC 60068-2-6/ |[EC 60068-2-47,
accelerationup to 20 g

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

Shock test According to IEC 60068-2-27

Electro magnetic compatibility

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

Approvals and certificates

CE

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

Note on ATEX/IECEx

[ 82]
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Technical data
Technical data — safety inputs

14.2  Technical data — safety inputs

General technical data

Connector

M12, 5-pin

Input delay

2.5 ms

Safety inputs for OSSD
Signal voltage, low level

IEC61131-2,type 1 (<5V;<0,5mA)

Signal voltage high level

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

Max. OSSD supply per channel

2 A per connector C0/XO0...C7/X7
1.5 A at 70° C, observe derating [ 81]

Max. tolerated test pulse width

1ms

Min. interval between two test pulses

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

Safety inputs for potential free contacts
Loop resistance

<150Q

Max. line capacity

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

Test pulse typ.

0.6 ms

Test pulse max.

0.8 ms

Sensor supply

Supply VAUX1/T1
max. 2 A, observe derating [ 81]

Interval between two test pulses, minimum

900 ms (for static inputs)

Connection to external potential

Not allowed
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143 Technical data — safety outputs

General technical data

Connector M12, 5-pin
Safety outputs

Suitable for inputs according to EN 61131-2,

type 1

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

max. 2 A, observe derating [ 81]

Max. output current

2 A (resistive)

1 A (inductive)

Max. total current for device

9A

Derating [ 81]

Max. output current

2 A (DC load)

Derating [ 81]

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

144  Derating

0 ‘ .
-40 0 40 70 [°C]
Fig. 67: Derating — output current
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Appendix

"TURCK
15 Appendix: approvals and markings
Approvals Marking according to EN 60079-0/-7/-31
ATEX directive
UKSI (S12016/1107)
ATEX approval no.: &N3G Ex ec IICT4 Gc
TUV 20 ATEX 264795 X &3D Extc ICT115°C Dc
UKEX approval no.:
TURCK Ex-20002HX
IECEx approval no.: ExecllCT4 Gc
I[ECEx TUN 20.0010X ExtcICT115°CDc

Ambient temperature T,,..: -25 °C...+60 °C

Type designation TB...-L...-4FDI-4FDX
Power supply 24 VDC +10 % (SELV/PELV)
Input current |, 9 A (total per module)
Output current |, 1.5 A (per output)
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16 Turck subsidiaries — contact information

Germany Hans Turck GmbH & Co. KG
WitzlebenstralRe 7, 45472 Milheim an der Ruhr
www.turck.de
Australia Turck Australia Pty Ltd
Building 4, 19-25 Duerdin Street, Notting Hill, 3168 Victoria
www.turck.com.au
Belgium TURCK MULTIPROX
Lion d'Orweg 12, B-9300 Aalst
www.multiprox.be
Brazil Turck do Brasil Automacao Ltda.
Rua Anjo Custddio Nr. 42, Jardim Analia Franco, CEP 03358-040 Sao Paulo
www.turck.com.br
China Turck (Tianjin) Sensor Co. Ltd.
18,4th Xinghuazhi Road, Xiging Economic Development Area, 300381
Tianjin
www.turck.com.cn
France TURCK BANNER S.AS.

Great Britain

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

TURCK BANNER LIMITED
Blenheim House, Hurricane Way, GB-SS11 8YT Wickford, Essex
www.turckbanner.co.uk

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

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

Japan TURCK Japan Corporation
Syuuhou Bldg. 6F, 2-13-12, Kanda-Sudacho, Chiyoda-ku, 101-0041 Tokyo
www.turck.jp

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

Korea Turck Korea Co, Ltd.
B-509 Gwangmyeong Technopark, 60 Haan-ro, Gwangmyeong-si,
14322 Gyeonggi-Do
www.turck.kr

Malaysia Turck Banner Malaysia Sdn Bhd
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Unit A-23A-08, Tower A, Pinnacle Petaling Jaya, Jalan Utara C,
46200 Petaling Jaya Selangor
www.turckbanner.my
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Mexico

Netherlands

Austria

Poland

Romania

Russian

Federation

Sweden

Singapore

South Africa

Czech Republic

Turkey

Hungary

USA
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Turck Comercial, S. de RL de CV

Blvd. Campestre No. 100, Parque Industrial SERVER, C.P. 25350 Arteaga,
Coahuila

www.turck.com.mx

Turck B. V.
Ruiterlaan 7, NL-8019 BN Zwolle
www.turck.nl

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

TURCK sp.z.0.0.
Wroclawska 115, PL-45-836 Opole
www.turck.pl

Turck Automation Romania SRL
Str. Siriului nr. 6-8, Sector 1, RO-014354 Bucuresti
www.turck.ro

TURCK RUS OO0
2-nd Pryadilnaya Street, 1, 105037 Moscow
www.turck.ru

Turck Sweden Office
Fabriksstraket 9, 433 76 Jonsered
www.turck.se

TURCK BANNER Singapore Pte. Ltd.

25 International Business Park, #04-75/77 (West Wing) German Centre,
609916 Singapore

www.turckbanner.sg

Turck Banner (Pty) Ltd
Boeing Road East, Bedfordview, ZA-2007 Johannesburg
www.turckbanner.co.za

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

Turck Otomasyon Ticaret Limited Sirketi

Indnli mah. Kayisdagi c., Yesil Konak Evleri No: 178, A Blok D:4,
34755 Kadikoy/ Istanbul

www.turck.com.tr

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

Turck Inc.
3000 Campus Drive, USA-MN 55441 Minneapolis
www.turck.us
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