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About These Instructions

1

1.1

1.2

1.3

10

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.

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 operating the device in a hazardous area, the user must have a working knowledge of ex-
plosion protection (EN 60079-14, etc.).

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

Additional documents

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

Data sheet

EU Declaration of Conformity (current version)
Safety Manual

Approvals
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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.

2 Notes on the Product

2.1 Product identification
These instructions apply for the following Safety safety module with CIP Safety:

TBIP-L4-FDIO1-210L
TBIP-L5-FDIO1-2I0L
TBIP-LL-FDIO1-2I0L

2.2 Scope of delivery

The scope of delivery includes:

TBIP-L...-FDIO1-2I0L
M12 closure caps
7/8" blind caps (not suitable to guarantee IP67/IP69K)

2.3 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. [ 140].

V02.00 | 2021/11 11
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For Your Safety

3

3.1

3.1.1

12

For Your Safety

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

Intended use

These devices are designed solely for use in industrial areas.

TBIP-L...-FDIO1-2I0L is a decentralized safety module for CIP Safety. The module collects field
signals and forwards them safely to a CIP Safety master. Due to the temperature range from
-40...470 °Cand IP67/IP69K protection, the module can be used directly on the machine de-
manding industrial environments.

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.

For non-safety relevant functions, the Safety-Hybrid-Modul has additional universal input chan-
nels as well as two 10-Link master channels for the connection of 10-Link sensors and 10-Link
hubs for expansion to up to 32 1/0 signals.

TBIP-L...-FDIO1-2I0L 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 Categorie 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.

Reasonably foreseeable misuse

The device is not suitable for:

Outdoor use
The permanent use in liquids

Modifications to the device

It is not permitted to modify the technical function or the construction of the device.
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3.2 General safety notes

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

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

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

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

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

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

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

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

For the release of safety circuits in accordance with EN/IEC 60204-1, EN I1SO/ISO 13850 only
use the output circuits of connectors C2, C3, C4, C5 and C7 or respectively X2, X3, X4, X5 and
X7.

For connecting sensors and actuators in safety related applications only use the connectors
C0...C3 or X0...X3.

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

33 Residual risks (EN ISO 12100:2010)

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

Residual risks remain, if

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

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

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

34 Warranty and liability

Any warranty and liability is excluded for:

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

V02.00 | 2021/11 13



TBIP-L...-FDIO1-2I0L- Safe I/O Channels
For Your Safety

35 Directives and standards

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

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

2006/42/EG (machine directive)

2014/30/EU (electromagnetic compatibility)

2014/34/EU (ATEX directive)

2011/65/EU (RoHS directive)

89/655/EWG (work equipment directive)

Accident prevention regulation

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

352  Cited standards

Standard Title

DIN EN ISO 13849-1:2016-06 Safety-related parts of control systems

EN 62061:2005 + Cor.:2010 + A1:2013 + A2:2015 Safety of machinery - Functional safety of

IEC 62061:2005 + A1:2012 + A2:2015 safety-related electrical, electronic and
programmable electronic control systems

DIN EN 61508:2011 Functional safety of electrical/electronic/

IEC 61508:2010 programmable electronic safety-related
systems

DIN EN 61131-2:2008 Programmable controllers

IEC 61131-2:2007

EN ISO 12100:2010 Safety of machinery - General principles

DIN EN ISO 12100:211-03 for design - Risk assessment and risk re-
duction

3.6 Notes on Ex protection

When using the device in explosion-protection circuits, the user must have a working know-
ledge of explosion protection (EN 60079-14 etc.).

Observe national and international regulations for explosion protection.

Use the device only within the permissible operating and ambient conditions (see approval
data and Ex approval specifications).
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3.7  ATEXand IECEx 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.

V02.00 | 2021/11 15



TBIP-L...-FDIO1-2I0L- Safe I/0 Channels

Product Description

4 Product Description

The TBIP-L...-FDIO1-2IOL is a hybrid safety block I/O module for CIP Safety via EtherNet/IP. The
device has two 2-channel digital safety inputs (FDI) for the connection of different safety
sensors as for example light barriers or emergency stop buttons. Two 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.

Non-safety related signals can be connected to the four universal digital inputs/outputs of the
device. The device also has two IO-Link masters. In combination with Turck I/0 hubs, up to 32
I/0s can be connected. Both the standard and the IO-Link channels of the TBIP-L...-FDIO1-2I0L
can be safely switched off internally.

4.1 Device overview
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Fig. 1: TBIP-L4-FDIO1-2I0L
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Fig. 2: TBIP-L5-FDIO1-2I10L
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411  Type label
TBIP-L4-FDIO1-2I0L TBIP-L5-FDIO1-2I0L
Ident-No.: 100000360 Hans Turck GmbH & Co. KG Ident-No.: 6814056 Hans Turck GmbH & Co. KG
HW: D-45466 Miilheim a. d. Ruhr HW: D-45466 Miilheim a. d. Ruhr
Charge code: www.turck.com Charge code: www.turck.com
YoC: Made in Germany YoC: Made in Germany
Fig. 4: Type label TBIP-L4-FDIO1-2I0L Fig. 5: Type label TBIP-L5-FDIO1-2I0L

TBIP-LL-FDIO1-2I0L

Ident-No.: 100027260 Hans Turck GmbH & Co. KG
HW: D-45466 Miilheim a. d. Ruhr
Charge code: www.turck.com

YoC: Made in Germany

Fig. 6: Type label TBIP-LL-FDIO1-2I0L

4.2 Properties and features

Two safety-related SIL3 inputs FDI

Two safety-related SIL3 In-/outputs FDX

Four non-safety in-/outputs DXP

Two IO-Link master ports (IOL)

Safe shutdown of the standard channels and one I/O-Link channel
Safe PP/PM-switching of the actuator power supply
Up to 2 A per output

Usable in SIL CL3 according to EN 62061 or PLe according to DIN EN ISO 13849-1
7/8" power supply connectors:

TBIP-L4-FDIO1-2I0L and TBIP-L4-FDIO1-2I0L

M12 power supply connector, L coded:
TBIP-LL-FDIO1-2I0L

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

V02.00 | 2021/11 17



TBIP-L...-FDIO1-2I0L- Safe I/0O Channels

Product Description

421 Switches and connectors

TBIP-L...-FDIO1-2I0L

X2

c4
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7

|
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|
O.
L~
O.
=
O.
=

©ee e @

il 1P
il Address

)| P2

Designation = Meaning
X1 Power IN
X2 Power OUT
co FDIO/1, safety-related input
C1 FDI2/3, safety-related input
2 FDX4/5, safety-related input
3 FDX6/7, safety-related input
c4 DXP8/9, standard in-/outputs
(safe shutdown via FSOO possible)
c5 DXP10/11, standard in-/outputs
(safe shutdown via FSOO possible)
c6 IOL, IO-Link port 1
c7 IOL, IO-Link port 2 (safe shutdown via FSO 1 possible)
IP Address Rotary coding switch for address setting (last byte of
the IP address for the safe function unit)
P1 Ethernet 1
P2 Ethernet 2
FE Functional earth

TBIP-LL-FDIOT-2I0L

xD1 @ XD2

e ©© © e

X0 X4

X1 X5
X2 X6

X3 X7

©) © @ e

P
i Address

(3
.

XF1 XF2

FE

Designation = Meaning
XD1 Power IN
XD2 Power OUT
X0 FDIO/1, safety-related input
X1 FDI2/3, safety-related input
X2 FDX4/5, safety-related input
X3 FDX6/7, safety-related input
X4 DXP8/9, standard in-/outputs
(safe shutdown via FSOO possible)
X5 DXP10/11, standard in-/outputs
(safe shutdown via FSOO possible)
X6 IOL, IO-Link port 1
X7 IOL, IO-Link port 2 (safe shutdown via FSO 1 possible)
IP Address Rotary coding switch for address setting (last byte of
the IP address for the safe function unit)
XF1 Ethernet 1
XF2 Ethernet 2
FE Functional earth
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43 Functions and operating modes

43.1  Safety function

The TBIP-L...-FDIO1-2I0OL provides two safe digital SIL3 inputs (FDI) and two 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 two 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. four 2-channel safety switches and sensors

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

Sensors with OSSD switch outputs without test pulses

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

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

Discrepancy diagnosis: for 2-channel inputs

Short-circuit diagnosis

Parameters
For each input the following types can be selected:

Safe input for potential free contacts (NC/NC)
Safe antivalent input for potential-free contacts (NC/NO)
Safe electronic input at OSSD-output with test pulses
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433  Safety outputs (FDO)
The safe SIL3 outputs can be used PP- or PM-switching.

Max. two 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  Universal standard 1/Os

The function description of the non safe universal I/0s can be found in the second part of these
instructions :

TBIP-L...-FDIO1-2I0L - Standard I/O channels [ 99]

435  10-Link master channels
The function description of the non safe I0-Link master channels can be found in the third part
of these instructions:

TBIP-L...-FDIO1-2I0L - Standard 10-Link master channels [ 107]

436  Configuration memory

A pluggable memory stick is included in the scope of delivery of TBIP-L...-FDIO1-2IOL. It serves
for storing the safety function configured via Turck Safety Configurator. It allows to transfer the
configuration of one device to another device, e. g. for device exchange.
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5 Installing

5.1 Installing 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 [ 22].

» Connect the device, see [ 26].

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

Fig. 7: Mounting the device in protection housing TB-SG-L
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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. 8: Mounting the device onto a mounting plate

53  Grounding the device

53.1  Equivalent wiring diagram and shielding concept

o X2
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Fig. 9: Equivalent wiring diagram and shielding concept — TBIP-L4-FDIO1-2I0L
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g. 10: Equivalent wiring diagram and shielding concept — TBIP-L5-FDIO1-2I0L

XD1 XD2

X0 X4

X1 X5
X2 X6

X3 X7

XF1 XF2

Fig. 11: Equivalent wiring diagram and shielding concept — TBIP-LL-FDIO1-2I0L

53.2  Shielding of the fieldbus and I/0O level

V02.00 | 2021/11

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

Fig. 12: 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.

23



TBIP-L...-FDIO1-2I0L- Safe I/0O Channels

Installing

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

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

Shielding concept of the fieldbus level

On delivery, a grounding clip is provided on the connectors for the fieldbus connection.

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

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

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

53.3  Grounding the device - 1/0O level and fieldbus level

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

Fig. 13: Grounding clamp (1)
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Removing the grounding clip: disconnect the direct grounding of the fieldbus level

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

Fig. 14: Use a flat slotted screwdriver to push the grounding clip forwards and remove it.

Mounting the grounding clip: grounding the fieldbus level directly

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

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

Fig. 15: Mounting the grounding clip

Grounding the device — mounting on a mounting plate

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

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

=  With mounted grounding clip: The shielding of the fieldbus is connected to the reference
potential of the installation via the module grounding of the I/0 level.
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6  Connecting

WARNING
Intrusion of liquids or foreign bodies through leaking connections

Danger to life due to failure of the safety function
» Tighten M12 connectors with a tightening torque of 0.6 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.
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6.2 Connecting the M12 connectors

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

Fig. 16: Torque screwdriver

Description Type ID
Torque screwdriver, torque range 0.4...1.0 Nm Torque-Wrench-Set 6936171
M8 (SW9) Turck Line + BUS
M12 for bus cables (SW13)

M12 for sensor cables (SW14)
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6.3

28

Connecting the device to Ethernet

For the connection to Ethernet the device has an integrated auto-crossing switch with two 4-
pole, D-coded M12 x1-Ethernet-connectors. The maximum tightening torque is 0.6 Nm.

TBIP-L4 and TBIP-L5

_RECICICIoN®

. ()
® 0 @ @ @

Fig. 17: 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

2 1=TX+

© 2=RX+

2 4=RX-
flange = FE

P1

Fig. 18: Pin assignment Ethernet connectors

TBIP-LL

Fig. 19: 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 +
S 2=RX +
13 3=TX _
4 4 =RX -
flange = FE
XF1

Fig. 20: Pin assignment Ethernet connectors
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64  Connecting the power supply

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

TBIP-L4 and TBIP-L5

NOTE
We recommend the use of pre-assembled 5-pin 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. The power
supply connectors are designed as 4-pin (TBIP-L4) or 5-pin (TBIP-L5) connectors. V1 and V2 are
galvanically isolated. The maximum tightening torque is 0.8 Nm.

Fig. 21: TBIP-L4... - 7/8"
connector for connecting the supply voltage

Fig. 22: TBIP-L5... - 7/8"
connector for connecting the supply voltage

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

1RD =24VDC V2 1BK  =GNDV2 3

3
‘I3 2GN =24VDC V1 31 42 ggﬁYE:%\IDW 2/699\4
28 Y4 3WH=GND V1 4\Q_0/2 5€=Y1 24BN =24vDCv1 1975

4BK =GND V2 SWH =24VDCV2

X1 ¥ X1 X2
Fig. 23: TBIP-L4-... — pin assignment Fig. 24: TBIP-L5-... — pin assignment
power supply connectors power supply connectors
Connector Function
X1 Power feed
X2 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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30

TBIP-LL

NOTE

ﬂ We recommend the use of pre-assembled 5-pin power supply cables e.g. RK-
P56PLB-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. 25: 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

4 =24VDCV2 @ t.},

3 2
FE
XD1 XD2

€ aen @)

Fig. 26: 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

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


http://www.turck.com

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

External supply of sensors and actuators

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

Decoupling of external electrical circuits

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

WARNING
Potential differences

Dangerous additions of voltages

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

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

DANGER
Wrong supply of sensors and actuators

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

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

The device has M12 connectors for connecting safe sensors and actuators. The maximum tight-
ening torque is 0.6 Nm.

Safety inputs (FDI)

Fig. 27: 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.

<

5 1=Vaux1/T1

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

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

Fig. 28: Pin assignment FDI at CO...C1 or X0...X1

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
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Safe in- and outputs (FDX)

Fig. 29: 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.

5 1 =Vaux1/T1

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

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

Fig. 30: Pin assignment FDX at C2...C3 or X2...X3

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

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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6.6  Switching examples

6.6.1 Inputs

34

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 con-
nected in different ways. The decisive factor
for enabling is where the normally closed con-
tact is connected.
Example 1: The LEDs of the inputs are off
when not actuated and light up when actu-
ated. 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-

e R a

| OSSD+‘HPM TBobed meterization, the pulsing of pins 1 and 5 is
i zz[;';m } switched off. The supply voltage at pin 5 re-

i S — 1 mains switched on.

. F 4FDI(T1) } Note:

} i 5n.c. i '

] E 77777777777777777777 | » Toavoid errors, do not use 5-pin cables

to the sensor.

With this connection and corresponding para-

I Acen [T T T

| OSSDJ—-% ’ meterization, the pulsing of pins 1 and 5 is

}V+ T e switched off. The supply voltage at pin 5 re-

i j{ﬁ'?m mains switched on. The NC contact is connec-

{VJ' HP57 ted to pin 2 in order to receive a release when

{ J BL it is actuated. Connection example: Banner STB
Touch
Note:

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

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



Safe inputs with single-channel mechanical contacts

Inputs can be queried 1-channel.

1T1 TB..-Loom.. | . X
Piz T ‘ »  Connect sensors via two connection

|

: cables and a Y-plug (i.e. ID: 6634405) to
| the M12 sockets of the modules.
|
|
|

3nc

F 4 FDI (T1)
Note:

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

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

: »  For PP switching outputs, connect the
1B Lﬁ negative pole of the load to the GND-
connector of the respective output (pin

|

|

} 3GND (V1) CHSSRi 3).

} 4FDO + > A . .

| B G nother connection of the negative pole
|

5n.c
q to the GND of the power supply unit is
not permitted!

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

N)
2
n

Safe output PM switching

»  For PM switching outputs, connect the
ITB...-L...-... 1n.c . B

ﬁ negative pole of the !oad to the M.con
j nector of the respective output (pin 2).
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36

Commissioning

Initial commissioning

Mounting and electrical installation

vVVvVvVvVvYvyyvyy

Set the IP address at the device [ 38].

Please assure the proper closing of the protective cover over the rotary coding switches.
Mount the device according to the instructions [ 21].

Connect Ethernet cables according to the instructions [ 28].

Connect the power supply according to the instructions [ 29].

Wire the in- and outputs depending on their use [ 32], [ 34].

Seal unused connectors with the respective protection caps [ 26].

Connecting the supply voltage

>

Before the operating voltage is applied, assure that:

- no wiring or grounding errors exist

- a safe grounding of the device/of the application is guaranteed

Connecting the supply voltage

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

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

Configuring in Turck Safety Configurator

>

Configure the device as described in chapter “Configuring” [ 41].

Commissioning the device at the PLC

>

>
>
>
>

Configure the device in the PLC.

Configure the device in the configuration software [ 64].

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.

Safety planning

The operator is responsible for the safety planning.

Prerequisites
>

>
>
>

Perform a hazard and risk analysis.

Develop a safety concept for the machine or plant.

Calculate the safety integrity for the complete machine or plant.
Validate the complete system.
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7.2.2  Reaction time
If the device is operated with higher availability, the max. reaction time is extended (see "Safety

Characteristic Data”).

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

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

Safety Configurator.

7.2.3  Safety characteristic data

V02.00 | 2021/11

Characteristic data Value Standard

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

MTTF, > 2500 years (high)

Permissible duration of use (TM) 20 years

DC 99 %

SIL (Safety Integrity Level) 3 EN 61508

PFH 4.1x10°

PFD 5x10°

Maximum on-time 12 months

SILCL 3 EN 62061:2005+
PFH, 58%x10°1/h Cor.:2010+A1:2013+A2:2015
SFF 98.22 %

Max. reaction time in case Value Standard

of shutdown

CIP Safety > local output 25 ms EN 61508

Local input > CIP Safety 20 ms

Local input <> local output 35ms
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Addressing the device

The device supports two IP addresses. Whether the secondary IP address is required depends
on the application and the CIP Safety Scanner used.

The first three bytes of the Main IP address can be set via the device's web server (IP address in
delivery state: 192.168.1.254). The last byte of the IP address Main IP address can either be set
via the rotary coding switches at the device, via the Turck Service Tool or via the web server.

NOTE
Turck recommends setting the IP address via the rotary coding switches (Static
Rotary) on the device. The rotary mode supports easy device replacement.

Main IP Address:

IP address of the device to access the device with Turck Safety Configurator, PLC, web server,
Turck Service Tool, etc.

Secondary IP Address:

depending on application possibly without function, must then be 0.0.0.0

NOTE

The Secondary IP address can only be set by using the web server of the device.

Setting the IP Address via rotary coding switches

»  Open the cover above the switches.

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

»  Execute a power cycle.

Memory IP Address
123411234 | 1234
S DEB DEBC D
9876 9876 9876
x 100 x 10 X 1

() ETH1 EtherNet/IP  ETH2 ()

Fig. 31: Rotary coding switches at the device

In the delivery state, the rotary switches are set to 600 (0 -0 - 0).
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Switch position
000

Meaning
192.168.1.254

1...254 Rotary mode (Static rotary)
Sets the last byte of the Main IP address, accept the setting with a
device restart

300 BOOTP

400 DHCP

500 PGM

600 PGM-DHCP

900 Factory Reset: Resets device to factory settings

901 Erase Memory: Deletes the content of the memory chip
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732  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 “pass-
word".

» 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.

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.

Setting the Secondary IP Address via the web server

Depending on the safety scanner used, a second IP address may not be needed. In these cases,
the IP address must be set to 0.0.0.0.

= O X
" Network Configuration x -+
¢« @ A Nichtsicher | 192.168.1.103/network_config.html * B o »O :
(S
TBIP-L5-FDIO1-2I0L
Embedded Website of TBIP Safety Block I/0 Module TG
admin@192.168.1.100 [Logout] e
Network Configuration >
Station Information
1 Station Diagnostics Network Settings
Event Log
Ethernet Statistics Ethernet Port 1 setup Autonegotiate
EtthFNEtf 1P Memory Map Ethernet Port 2 setup Autonegotiate ¥
Links .
Station Configuration Main IP Address 192.168.1.105
Network Configuration Secondary IP Address 0.0.0.0
Change Admin Password
‘Webserver Printf Log 255.255.255.0
Default Gateway 0.0.0.0

Basic MAC Add 00:07:46:83:€0:57
Fieldbus Bits ress F07i40:83:80:
1 Safety status SNN Number 4526_01fd_5882

Input

nputs SNN Decoded 11/19/2020 9:16:20.482 UTC

Outputs
! [O-Link Port 1
10-Link Port 2
Diagnostics
10-Link Events

For comments or questions, please @mail TURCK Support -
LRI httn:/fwww turck. com * Revisi /2.1.17.

Fig. 32: Web server - setting the secondary IP address to 0.0.0.0
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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  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.

8.3  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.

8.3.1  Selecting a master and creating a basic configuration

»  Select the used device in the Select master dialog and confirm with OK.
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|= Select master = | X
— Select master
|Enber search text here... |p|
MName Order number
E TBPM-L1-FDIO1-210L (5814053) 6314053
E TBPM-L5V-FDIO1-210L (100008753) 100008753
i TBIP-L5-FDIO1-21C0L (6814058) 6814058
i TBIP-L4-FDI01-210L (100000360) 100000360
E TBPM-L5-4FDI-4FDX (10000 15265) 100001526
i TBIP-L5-4FDI-4FDX (100001828) 100001328
a TBIP-L4-4FDI-4FDX (100001827) 100001827
o || cone [[ ep
Fig. 33: TSC - selecting a master
= The dialog box Properties - TB... is opened.
|=! Properties - TBIP-L4-FDIO1-2I0L (100000360) =
CIP Safety
Type Device name State Expert
® Estop FDI 0/1 Estop Enabled Expert...
|® E-stop FDI 2/3 E-stop. Enabled Expert...
i Safe output FSO 0 Safe output Expert...
1@ Safe output FSO 15afe output Expert...
@ Safe output FDX 4/5 Safe output Expert..
[ Safe output FDX 6/7 Safe output Expert...
[ show advanced settings oK || Ccancel H Help

Fig. 34: TSC - hardware configuration

In the register tab Local I/Os, the safe slots of the device are configured.
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Basic configuration

V02.00 | 2021/11

In the basic configuration, the safe inputs (FDI) at CO and C1 are defined as 2-channel forced,
safe inputs (dry contact). The two internal safety outputs and the safe in-/outputs (FDX) at C2
and C3 are configured as safe outputs according to PLe.

Channel Type

1/0 name

Device name

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

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

FSO0 Safe output  Safe output Safe output according to PLe (test pulse
every 500 ms)

FSO1 Safe output  Safe output Safe output according to PLe (test pulse
every 500 ms)

FDX4/5 Safe output  Safe output Safe output according to PLe (test pulse
every 500 ms)

FDX6/7 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 cicuits of the basic configuration are automtically created.
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TBIP-L...-FDIO1-2I0L- Safe I/O Channels
Configuring

Release circuits (OSSDs) of the basic configuration

In the basic configuration, the release circuits OSSD1...05S5D4 and OSSD63 and OSSD64 are
predefined as follows:

Release circuit (OSSD) Channels
0OSSD 1 FSO0
OSSD 2 FSO1
0OSSD 3 FDX4/5
0OSsD 4 FDX6/7

0OSSD 63 FDI2/3
OSSD 64 FDI0/1

TURCK Safety Configurator - [D [TBIP-L3-FDIO1-210L (6814056)] - [TBIP_Hybrid Configuration. AS3BW]
Edit View
=
Ve v =i oo 15| A L
Hardware Check Undo Tile Go Start Manitor Commissioning Context
configuration = configuration v herizontally = online = functions ~ wizard .. ™ help -
Configuration Window Monitor Help Search &
@ FSO 0 Safe output -> 1. OSSD — ] X | @ FDX 6/7 Safe output -> 4. 0SSD
01 CIF Safety input’ 2 0.4 CIF Safety inpuf’ @
[ — il -
[#2-1] [E04]
- CIF Safety input = - CIP Safety input 5
“Automatic stanst” “Butomatic starst” B
- THIF-LE-FDION-2I0L (BE1405E) - THIF-LE-FDICT-2ICL (8514058)
[E] 1=
- Automate start v - Automatic start v
@ FSO 1 Safe output -> 2. 0SSD = 1-6 CIP Safety output - 155D
0-2 GIF Safety inpul’ 2] "FD 2/3 E-stog” o

L

[#2:2]
- CIP Safety input

"FS0 1 Safe output’ 18 CIP Safety output
m o I -

[BFDI2/Y
- TBIP-LE-FDIOH-2ICL (8814058) RE]

13

“Automatic startz” “Automnatic startss

il . - CIF Safety autput
- THIF-LEFDION-ZI0L (3514058 1P Sty 1
] 119
- Automate stant v - Automatic start v
@ FDX 4/5 safe output -> 3. OSSD == 1-7 CIP Safety output -> &4, 0SSD
0-3 CIP Safety input’ @ “FDI 041 E-stog” @
“FIK 4/5 Saf outpuf’ 17 CIF Safety outaut”
m - (=] —
[#0-2] [EFDI9/7)
- CIP Sxfery input 5 - TBIF-LEFDION-2I0L (5814058) R0
“Awomatic stan=l “Automatic starsE’ s
| 5 - ety utput
_TIPLEFDICH-2
IP-LEFDICH-210L (B214055) CiP Satay 11
2] i}
- Automate stant w - Automatic start -
[Tile windows horizantally Interface: Offline

Fig. 35: TSC - release circuits (OSSDs) of the basic configuration
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8.3.2  Adapting the configuration of the safe channels
The channels of the device are adapted to requirements of the respective application in the re-
gister tab Local I/0s = Expert.

Configuration options

V02.00 | 2021/11

|= Properties - TBIP-L4-FDIO1-2I0L (100000360)

General Local IfOs | CIP Safety

-~ Local If0s
1/0 name Type Device name State Expert
FDI 0f1 % Estop FDI 0/1 E-stop Enabled Expert...
FDI 2{3 “* Notused FDI 2/3 E-stop Enabled Expert...
F500 [ % Estop FSO 0 Safe output Expert...
FS0 1 1 [AcrD FSO 1 Safe output Expert...
FDX 4/5 Safety quard FDX 45 Safe output Expert...
FDX 6/7 2 | safe sensor FOX 6/7 Safe output Expert...
IT_\"I Single channel safety
[y standard input

Fig. 36: TSC - configuration of 1/0Os
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Clicking Expert opens the expert settings for inputs and outputs.

[=| Expert settings = O X |=| Expert settings = O X
Type name |E4:,bop ‘ Type name |Safe output ‘
e I g
1/0 type [safe input (dry contact) [~] Test pulse interval | Safe output according to Ple {test pulse every 500 mi... .

= Safe output according to Ple (test pulse every 500 miliseconds)
Test pulse length 0 Assignment
s | [eine e Safe output according to PLd (test puise every 24 hours)
Device type | Double channel forced [~] _ Switch aff delay| Safe output according to PLe (test pulse every 182 days)
Safety output (no test pulses)
L] startup test Switch-off delay 0=]s
— Local
Local threset — Auxiliary signals
Address FB1 Error unlock [ [=]
Bit FB0 Restart [ [~]
FBL
[ tnverted
Acknowledge also after startup
— Contact synchronization tme
—— —
[ Infinitely
- Contact stabilizing time (switch-on filter)
Contact stabilizing tine (switch-on fiter) s
~ Single channel interruption TR s ‘ | e ‘ ‘ = | ‘ F=E

() Shutdown with test request
() Shutdown without test request
| Tolerancing without shutdown

S— E—c)
 Independent

In-1 In-2
| Restore defauits | [ o ][ o || hee

Fig. 37: TSC - expert settings

NOTE

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

urator.
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Example configuration

General Local If0s

Local I/Os configuration

1/0 name
FDIOf1
FOI 2/3
Fs00
F30 1
FOX 4/5
FOX 6/7

Show advanced settings

CIP Safety

Type

9 E-stop

? E-stop

@ safe output
# Safe output
[ safe output
"o Safe output

= Properties - TBIP-L4-FDIO1-210L (100000360)

Device name

FDI 0/1 E-stop

FDI 2/3 E-stop

F50 0 Safe output
F50 1 Safe output
FD¥ 4/5 Safe output
FDX 6/7 Safe output

State
Enabled
Enabled

= ] x
= Expert settings — m] pt

Type name Safe output
1/0 type Safe output -
Test pulse interval | Safe output according to Ple (test pulse every 500 mi__| ~

Switch-off delay

Switch-off delay Biss

Restore defaults Cancel Help

Cancel Help

Fig. 38: TSC - expert settings (example configuration)

Con- Channels Type 1/0 type Later function (see application ex-
nector (Expert setting) ample [ 56])
at device
Cco FDIO/1 E-stop Safe input (dry contact), Safely switches off output at
double channel forced FDXA4/5.
@ FDI2/3 Light grid (AOPD)  Safe input (OSSD), double Safely switches off output at
channel forced FDXA4/5.
- FSOO0 Safe output Safe output according to PLe Internal safety outputs
(test pulse every 500 ms) The non-safe channels at C4... C7
- FSOT1 Safe output Safe output according to PLe remain permanently on via the in-
(test pulse every 500 ms) ternal safe outputs.
Q2 FDX4/5 Safe output Safe output according to PLe Is safely switched off when output
(test pulse every 500 ms) FDX4/5 switches, signal forwarding
to the F-CPU
a3 FDX6/7 Safe output, Safe output (plus and minus Is safely switched off when output
switch-off delay switching, no test pulses) FDX4/5 switches, signal forwarding
to the F-CPU
c4...C7 Non-safe channels

» Adapt the expert settings and close with OK.

V02.00 | 2021/11
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Advanced settings — Global error unlock

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

|= Properties - TBIP-L4-FDIO1-210L (100000360)

General  Local1/0s | Service | CIP Safety
|w] Global error unlock

Address: FBO
FBO
Bit: =1

Edge: (®) Positive
() Negative

7] show advanced settings [ oc ][ s |[ ne

Fig. 39: TSC - advanced settings, global error unlock

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

NOTE

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

The CIP Safety tab is used to specify whether the configuration is saved without SCID
timestamps, with an automatically generated SCID time stamp, or with a manually defined
SCID time stamp.

[=! Properties - TBIP-L4-FDIO1-210L (100000360) - o %

General  Local IfOs  Service | CIP Safety

[ cIp safety

(®) No SCID timestamp
() Set SCID ti y time the tion i into the device

O Set SCID timestamp manually to: 1972-01-01 00:00:00.000 UTC Accept current time

4 Show advanced settings 5 H = H Help

Fig. 40: TSC - CIP Safety options
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TBIP-L...-FDIO1-2I0L- Safe I/O Channels
Configuring

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 Cenfigurator - [CE1D] - [TBIP-L4-FDIO1-2I0L (100000360)] - [TBIP_Hybrid Configuration

/ E v B e | # x?
Hardware Output Check Undo New Tile Go Start Menitor Cemmissioning Context
configuration = assignment  configuration - window  horizontally * | online = functions = wizard .. * help =
Configuration Window Monitor Help Search &
Components a x || FSOO Safe output -> 1.0SSD Wl FDX 6/7 Safe output -> 4. OSSD
01 GIF Safery inpuf’ | 04 CIP Safety input’ A
Device | Address ©SSD |CIP Safety =
Sorting: 0SSD - 50 0 Safe ouput® - FOK 617 Safe output
. B m [ i
i [50-1] [=04]
[0 rsoossfeouput > 10850 - oF Seery et o stery ot
1 T
i “Automatio start#1” i “Automstic startst”
Qz FSO 1 Safe output -> 2. 0SSD P-L4FDICT-210L (100000380 - TBIP-L4FDION-210L (10000038
Qz‘ FDX 4/5 Safe output -> 3. 055D o] o = ©
> i< >
E’z‘ FDX &/7 Safe output -» 4. 0SSD
@ FSO 1 Safe output -> 2. OSSD = 1-6 CIP Safety output -> &3. OSSD = (m] X
1-6 CIP Safety output -> 63. 055D
- ty outp "0-2 CIF Safety inpuf’ o FDI 23 Estog’ Q
1-7 CIP Safety output -> 64. OSSD| " .
o 4 ¥l - o
=22 EFDI24] -
- CIF Salety iput = [BIF-L4-FDICH-2ICL (100000330) T
“Butomatic starti” “Putomatic starts”
b-L4-FDICT-210L (100000360 'g:';i‘:gwy ;"‘_‘g"‘
ol v ] v
< > |« >
@ FDX 4/5 Safe output -> 3. 0SSD == 1-7 CIP Safety output -> 64. OSSD
"0-3 GIF Safety inpuf. © FDI 01 E-stog’ @
[1 — 3 —
[#23] EFDI0/]
- CIF Safely iput - TEIP-L4FDIC1-2I0L (100000360) 5
“Automatic star” “Automatic stars
P-L4FDION-ZICL (100000380 RS
< >
el v m v
W
Devices | Catalog | Components | Workspace B > e 5
Interface: Offine

Fig. 41: TSC - release circuits (example configuration)

Channels Type 0ssD Adaptation
FDIO/1 E-stop 64.0SSD unchanged
FDI2/3 Light grid (AOPD) 63.0SSD unchanged
FSO0 Safe output 1.0SSD unchanged
FSO1 Standard input 2.0SSD unchanged

FDX4/5 Safe output 3.0SSD The state of OSSD 64 and 63 leads to switch-off this
0OSSD, monitored (see “Switch off FDX4/5 (1. OSSD)")

FDX6/7 Safe output, switch-off delay 4. 0SSD The state of OSSD 3 leads to switch-off this (see “Switch
off FDX6/7 (4. OSSD)")
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84  Loading the configuration with the TSC commissioning wizard

»  Start the commissioning wizard and click Next >.

TURCK Safety Cenfigurator - [CE1D] - [TBIP-L4-FDIO1-2I01 3IP_Hybrid Configuration (
Edit View
s B v = Bl » |w
Q -
Hardware Output Check Undo New Tile Go Menitor Cemmissioning Context
configuration =  assignment  configuration - window  horizontally = online ~ functions - | wizard ... * help ~
Configuration Window Monitor Help Search &
Components a x (@00 i FD 4
01 CIF Safeny inpuf’ | D4 CIP Safaty input A
Device | Address OSSD |CIP Safety - ]
Sorting: 055D | S0 0 Ssfe odpul” A “FOK &7 Safe outpuf
2 - 1] —
011 [=04]
F50 0 Safe output -» 1. 055D - CIP Safety input - CIP Safety input
“Automatic star#” “Automatic startst”
FSO 1 Safe output -> 2. 0SSD - TBIP-L4FDICT-2ICL (100000380 - TBIP-L4FDION-2I0L (10000038

v

i

EZZ‘ FDX 4/5 Safe output ->» 3. 055D ] v [&)] v
[Qﬂ <

> i< >
FDX &/7 Safe output -> 4. 0SSD
FSO 2 SD = 1-6 CIP Safety output -> &3. OSSD = (m] X
1-6 CIP Safe t -» 3. 055D
- afety outpu 02 GIF Safety inpuf’ = "FDI 23 Estog’ A
1-7 CIP Safe t -> 64. 055D " .
- afety outpu S 15 CIP Safety output
- | m 3 L
[#0-2] EFDI24]
- CIF Saiery iut [BIP-L4-FDIOH-2ICL (100000380} RO

“Automatic starts"

“Auomatio start”

L o 1 - CIF Saiely output
- TBIP-L4FDICT-2ICL (100000350 CiP Saky (14
ol v ] v
< > |« >
"0-3 GIF Safety inpuf. © FDI 01 E-stog’ @
“FOK 415 Safe output 1T CIP Sefety output”
[ m _
(=23
- CIF Safely iput = TEIP-L4FDIC1-2I0L (100000360)
“utomatic startd” “Automatic startég” JR—
5 - autput
L4 FDION-2I0L (103000380 Sreeniis
< >
I8l v m v
0
Devices | Catalog | Components | Workspace B > e 5
Call up commissioring wizard Interface: Offine

Fig. 42: TSC - start the commissioning wizard

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

Commissioning wizard settings X

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.
To do this, complete the following fields:

General
Name of the validator Turck
Password for all safety monitors panee|

Skip Cancel Help

Show advanced settings

Fig. 43: TSC - Commissioning wizard, assigning a password
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=  The connected TBIP-L...-FDIO1-2I0OL is prepared for the configuration download.

Commissioning wizard

Commissioning wizard

Connect modules

Safety monitor

"
TBIFL3-FDIOT1-2I0L
(6814058)

«" " Please wait
* Processing...

Gateway settings will be activated. This process can take several seconds.

Next > Cancel

Fig. 44: TSC - commissioning wizard, preparing the master

» Optional: If the TBIP-L...-FDIO1-2I0L is not found, enter the device’s IP address under
Ethernet or search the connected device via the ... button.

Commissioning wizard

Commissioning wizard pEartay 192, 168, 1. 100; Error during data transmission!

Connect modules

Safety monitor

Interface configuration x

Offline

@) Ethernet 192.168.1,105 |

oK Cancel Help

Mo master connected. Check if the master ("6814056") is connected or configure the interface. To configure the interface click on
"Setup interface...".

Mame of configuration: TBIP-L5-FDIO1-210L (6814058) Mext > Cancel

Fig. 45: TSC - interface configuration

»  Confirm with OK and store the setting in the project (store the interface in the work-
space).
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=  The configuration is sent to the TBIP-L...-FDIO1-2I0OL. This process may take a few
seconds.

=  The configuration protocol is created.

= Configuration protocol — O *
|j|:||:||:| B I i i e b b b I o S S S i |:| F
0001 CONFIGURATICM SAFETY IS0 MODULE 1
0002 Ident: "TBIPF-L5-FDIO1-2I0L (&B81405&)™ 2
DDUS B I i T o S S S o o 3
0004 Momitor Section 4
|j|:||:|5 wkok ok ok ook okokokokokokokokokokokokokokokokokokokokokokokokokokokokokokokokokkokkkkkkkkkkkkkkkkdkkkkkkdkkkkkkkkkk 5
000€ Monitor Version: 13.2 €
0007 Comnfig Structure: 132.2 T
00028 PC Version: 3.0 a2
0005 Download Time: 0000-00-00 0Q0:00 b
0010 Validated: 2020-12-0% 10:1% by: "Turck"™ code: SAFS countc: 2 0
0011 Diag Freeze: no 1
0012 Error Unlock: fieldbus kit 0 not inverted 2
DD_‘LS B I i T o S S S o o 3
0014 Dewvice Section 4
DD_‘LE B I i T o S S S o o 5
001l Mumber of Devices: 18 [
QLY ——————————————————————————————————————————————————————————————————— T
0012 Index: 0 = "0-4 CIP Safety input" =]
001% Type: 31 = CIP Safety communication input dewvice 5
0020 Instance: 1 i}
0021 Data Item: byte O, bitc 4 1
0022 Assigned: to 055D 4 2
Iy ——————————————————————————————————————————————————————————————————————————— 3
0024 Inde:x: 1 = "0-3 CIP Safety imput" 4
0025 Type: 31 = CIP Safety communication input dewvice 5 ]
Fal k) T - = 1

Graphical display QK | | Save. | ‘ Print... | ‘ Help

Fig. 46: TSC — commissioning wizard configuration protocol

»  Check the configuration using the configuration protocol and confirm the check.

Commissioning wizard

Commissioning wizard

Send configuration(s)

e

Sending configuration to safety monitor "TBIP-L5-FDIO1-21I0L (6814056)". The duration of this process depends on your configuration.
¥ Please wait.

Commissioning wizard ped

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

Next > Cancel

Fig. 47: TSC - confirming check of the configuration protocol
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» Release the configuration in the Validate configuration dialog box with the data entered
before (Name of the validator, Password).

I= validate configuration — *

TBIP-L5-FDIO1-210L (6814056)

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

Mame of the validator:

| Turck |

Pazsword:

i |

Password for safety monitor
"TBIP-L5-FDIO1-2T0L (6814056)".

oK Cancel Help

Fig. 48: TSC - release configuration

=  The configuration has been released.

Commissioning wizard

@ Commissioning wizard

Activation of protective mode

Sending configuration to safety monitor "TBIP-L5-FDIO1-21I0L (6814056)". The duration of this process depends on your configuration.
Flease wait.

Commissioning wizard X
o Configuration of the safety monitor *TBIP-L 5-FDIO1-210L (6814058)" was successfully validated.

VALIDATED: 2020/11/23 09:17 BY: "Turck™ CODE: F390

Fig. 49: TSC - release configuration
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» Click OK and complete the commissioning with Finish.

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

TURCK Safety Configurator - [ > Menitor enline diagnestics <— ]

Edit View

Devices | Catalog | Components | Workspace

U 13.02; Release Code: 404E

i =ICIC "2
Hardware Output Check ndo Tile Go  Stop Monitor Context
configuration = assignment  configuration - adow  horizontally * | offline * functions * help ~
Configuration Window Monitor Help Search
Catalog 2 x || FSO 0Safe output -> 1.033D = u] 'Y > 4. 0SSD
01 GIP Safetyinput. ~
Catalog
"FS0 0 Safe output™
v E TBIP-L5-FDIO1-210L (§814056) o]
| 1]
v H\ Local 1/0 SEREEEy RE]
“Automatic star#i”
o - TYIP-LEFDION-2I0L (831
® | Fo0/1E-stop o
] [ FDI 2/3 AOPD T v
< > <
[ D:fz FS0 0 Safe output & Fs0 1 P p
|:ZZ| FSO 1 Safe output 02 CIP Safetyinguf -
. [:fz FDX 4/5 Safe output “FS0 1 Safe ouput”
@ izl 4
€T) FOX 6/7 Safe output [#02] [#FDI2Y
- CIP Safety input - TBIP-LE-FDION-ZIOL (8514058)
HIPL5FDION-ZI0L (881
Status: 0K
m v
< > <

“FDI 0V1 E-stog?

"FDK #/5 Safe outpul’

[FDI 0]
- TBIP-LE-FDIOI-ZICL (8514056)
nq
JIP-LEFDION2I0L (881
Status: K
v
> ¢

Interface: 192.168. 1. 105; Diagnostics configuration loaded

“FDK &/7 Safe outpuf’

e

JiP-L&FDICI-2ICL (831
Status: 0K

15 CIP Safetyo

- CIP Safety o
CIP Safety [1

17 CIF Safety o

- GIP Safety au
CIP Safay [1

Fig. 50: TSC - Diagnostics configuration (online, not communication to safety PLC)
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8.5  Application example — configuring a safety function in TSC
The following safety function is realized with the example configuration:

Output FDX4/5 at C2 (3. OSSD) switches off when the emergency stop at FDIO/1 (64. OSSD)
and/or the light grid at FDI2/3 (63. OSSD) are activated.

Output FDX6/7 at C5 (4. OSSD), if output FDX4/5 is switched. Signal forwarding to F-CPU.
Non-safe channels at C4...C7 remain permanently on via the internal safe outputs (FSO0 and
FSOT1).

The complete safety function is released via a release bit in the F-CPU (3. (OSSD).

The state of output FDX4/5 is monitored via a CIP Safety bit in the F-CPU.

Safely switch off FDX4/5 (3. OSSD)

Output FDX4/5 at C4 (3. 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. are activated. This means, the state of the
0OSSDs 63 and 64 controls the state of output FDX4/5.

» Delete CIP Safety input in 3. OSSD.

»  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 N = = » B2 0w

Hardware Output Check Undo New Tile Go Start Menitor Commissioning Context
configuration = assignment configuration < window  herizontally ~ online ~ functions ~ wizard ... ~ help =

Configuration Window Monitor Help Search &

Devices B x
FDK 4/5
A
HB Monitored start - standard input

— 6 Monitored start — device

|

H\ Activation via standard input
|

—»\ Activation via device

EDM dircuit devices

1=

'\f%‘ EDM dircuit with standard input .
Assignment:

’V% EDM drcuit with standard inpuyf depender 055D 63 - 1-6 CIP Safety output - Ll
2
Inverted: |Z

System devices

&>
8 Colors of all devices

TRUE
Bl Fose

z State of output switching element

State of signal output

- - State of 055D

—). State of devices before start

User devices

< >

Devices Catalog | Components | Workspace

Insert device CV 13.02; Release Code: 404E interface: 192,168, 1. 105; The safety monitor is running in configuration mode

Fig.51: TSC - 3. OSSD, state of output switching element OSSD 63
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»  Select the device State of output switching element from the device library and place it

at the function input. In the dialog box State of output switching element x select OSSD
64 under Assignment.

rid Configuration

Edit View
!

s/ B v 0 = IR I

Hardware Qutput Check Undo MNew Tile Go Start Menitor Commissicning Context
configuration =~ assignment configuration = window  horizontally - online - functions ~ wizard ... ~ help -
Configuration Window Monitor Help Search &
o . .
A
6 Monitored start - standard input prel P[;?jyawm]
- State of output swiching slement 84 _ —
s B 6 Manitored start — device ate of output Switching &1
NNl [0}
- \ Activation via standard input
[S-513] 01
|
- -7\ Activation via device _FALSE R
"State of sutput switching 22"
EDM dircuit devices 1 FDK 45 Safe output
’V%" EDM dircuit with standard input I3-23 -
[1-8 Gl P Safety output]
- State of output swkching slement 62 119
N%L EDM dircuit with standard input, depender "Automatic startss”
2

- THIP-LE-FDIO1-2I0L (B814058)
System devices I

[5-813] [5]
Colors of all devices

- FALSE

*
(o]
o - Butomatic start
- TRUE

FALSE

State of output switching element

= B

State of signal output

—+| State of OS50

—). State of devices before start

User devices

< >

Devices Catalog  Components | Workspace

>
Insert device CV 13.02; Release Code: 404E 68. 1.105; The safety monitor is running in configuration mode

Fig. 52: TSC - 3. 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 FDX4/5.
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Safely switch off FDX6/7 (4. OSSD)

Output FDX6/7 at C5 (4. OSSD) has to be switched off as soon as the emergency shutdown at
FDX4/5 (3. OSSD) switches. This means, the state of the OSSD 3 controls the state of output
FDXe6/7.

» Delete CIP Safety input in 4. OSSD.

»  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
3 under Assignment.

9 -’
N E v " = » 5 b X2
Hardware Output Check Unde New Tile Go Start Monitor  Commissioning Context
configuration = assignment configuration A window  herizontally = online - functions ~ wizard . ™ help =
Configuration Window Maonitor Help Search D
Devices X
B FOK 87 &
~
HB Monitored start - standard input m
i — devi 19
—)6 Monitored start — device Automatic startht”
| - THIP-LE-FDICT-2I0L (8814058)
H\ Activation via standard input
| . =
—’\ Activation via device
State of output switching element 1 X
EDM circuit devices P 9
N%" EDM circuit with standard input Diagnostics index (]
Assignment:
W‘%" EDM circuit with standard input, depender 055D 3 - FDX 4/5 Safe output - Quiput (-
2
Inverted:
System devices
®
8 Colors of all devices
TRUE
m State of output switching element
State of signal output
—»| State of 035D
%. State of devices before start
User devices
v
< >
Devices Catalog  Components | Workspace
Insert device CV 13.02; Release Code: 404E finterface: 192.168. 1.105; The safety monitor is running in configuration mode

Fig. 53: TSC - 4. OSSD, state of output switching element OSSD 3

=  The state of OSSD 3 controls the output FDX6/7 in OSSD 4.
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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 3. OSSD.

»  Select the element "CIP Safety input” in the Device library and place it at the third input
of the function.

Start Edit

O B= QR O

MNew Window Tile Zoom Language
window = herizontally ~ in~ =

Window Zoom Display &
o mx "
- [l [5-27)
Monitoring devices [1-7 CIP Sataty output]

- State of output swiching slement 64

| ok | CIP Safety input

-

| 1
\ Standard input

“State of output switching 1"

]

| I5-513] [I]
ﬁ & Button - -
[2]
- BE Fedbus bit Eog ] FOK 48 Safe cutput
[16 CIF Safety output] .
a.l y - State of output swiching element 63 —
\ Single channel safety
. 18

- THIP-L5-FDIOT-2I0L (6214088)

2
-CR
) 12} “Automatic startE"
Logic devices "0-4 CIF Safety input’
[5-513]
. T24F OR
rause 1oy

.
71
AND - Aytomatic stayt
[7] CIP Safety input X
XOR
e A= HOT Name: -4 CIP Safety inputl
= oL Qutput ()
- &} nloutofn Instance: -
FlipFlop Bit address: 0-4 - -

Switch-on delay
Switch-off delay

Pulse on pos. edge (9 Cancel Help

< >

Devices Catalog Components | Workspace N

Insert device CV 13.02; Release Code: 404E Interface: 192,168, 1. 105; The safety monitor is running in configuration mode

Fig. 54: 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 CIP Safety bit in the F-CPU.
»  Open the Output assignment and assign a CIP Safety bit to output FDX4/5.

NOTE
Only the bits of the first two bytes (byte 0 and byte 1) are available for output assign-
ment. Byte 2...7 are unused.

) - Hybrid Configuration

Edit  View
=
A E | v B IR oL I
Hardware Output Check Undo New Tile Go  Stat Monitor ~ Commissioning  Context
configuration =| assignment | configuration window  horizontally *  online ~ functions = wizard .. 7 help ~
Configuration Window Monitor Help Search &
Devices 2 x .
n a A -2
Monitoring devices MC“,[S“ELMP_]
- Zustand Ausgngsschaltaement 64
L CIP Safety input e of output switching &1
=
| o
H\ Standard input
[5513)
|
& Button
B - FALSE J—
] nop o] “State of outoat swildhing " —
= Output assignment (m] 0K 4/8 Saf= outpal.
D *| - utput type EZZI
I:dff Symbal Device name CIP Safety | Fieldbus bit |Address Name P
® PP Safety 1
9 ! 6 Automatic start “Automatic start#2" [LEFDICT-2I0L {68 M068)
10 | 6 Automatic start “Automatic start#3"
3 Fieldbus bit
11 | B automaticstart “Automatic start#4”
H
12 ! B utomaticstart "Automatic start#5”
13 | B utomaticstart “Automatic start#6”
.
14 7 IGEB”;}DE;)DIO =Bl "FSO 0 Safe cutput” 30 | 40 | 50 | 60 | 70
31 | 41 | 51 | 61 | 71
15 m Eé‘;:;;)mo LS "FSO 15afe output™ 2 | 42 | 52 | 82 | 72
33 | 43 | 53 | 63 | 73
TEIP-L5-FDIOL-210L FDX 4/5 Safe
15 ﬁ] (68:05€) 00 output: 34 | 44 | 54 | 64 | 74
- - - 35 | 45 [ 55 | &5 | 75
TEIP-L5-FDIO1-210L DX 6/7 Sa
17 O (€314056) nutput! 36 46 56 6-6 76
= 37 | 47 | 57 | &7 | 77
18 o CIP Safety output 16 Dhéuct‘f' Safety
S 19 o CIP Safety output 17 Dt’éftlf' Safety
Devicq - >
= | B e I
e Colors of all devices -
. g
HE 8 Yellow flashing
8 Colors of all devices -
. 2
s 8 Red flashing
Remove
e e Colors of all devices -
L Gray Remove al assignments for CIP Safety
H Colors of all devices -
. 2
518 8 velow
= Colors of all devices -
y ]
s 8 Green/yellow
H Colors of all devices -
y 2
521 g Grezn flashing
State of output
B Z switching element 1
State of output
e 7| switching element 2
State of output
ez Z switching element 3
State of output
5/ Z switching element 4
5126 m State of ouput v
Show all entries
Cancel Help

Fig. 55: TSC - output assignment CIP Safety bit
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8.5.1  Checking and loading the configuration
The Turck Safety Configurator checks the created configuration for logical errors, which means,
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 ([ 51]) or by using
the PC = Monitor function.

86  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 I/0s CIP Safety
Local IfOs configuration
I/ name Type Device name State Expert
4 |FDIOfL #{ Single channel safety
FDIO ! single channel safety + | FDI 0 Einkanalig sicher Enabled
FDI1 #{ Single channel safety FDI 1 Einkanalig sicher Enabled
FDI 2/3 # | E-stop FDI 2{3 Not-Halt Enabled Expert...
FSO 0 [ Safe output FSO 0 Sicherer Ausgang Expert...
Fs50 1 @ safe output FSO 1 Sicherer Ausgang Expert...
FOX 4/5 @ safe output FDX 4/5 Sicherer Ausgang Expert...
FDX 6{7 [ Safe output FDX 6/7 Sicherer Ausgang Expert...
Show advanced settings Cancel Help

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.

TURCK Safety Configurator - [. - [TBIP-L5-FDIO1-210L
Edit View
o] 5
& E v 78 oo U3 Pl k? =
Hardware Qutput Check Unde New Open all 0SSD Go Start Monitor Commissiening Context
configuration = assignment | configuration - window | windows + online + functions = wizard ... ~ help +
Configuration Window Monitor Help Search &
Catalog r X
Catalog

E TBIP-L5-FDIO1-2I0L (6814056)

°\‘ FDI 0 Einkanalig sicher
°\‘ FDI 1 Einkanalig sicher . “ne.(
© | FDI 2/3 NotHalt

FS0 0 Sicherer Ausgang

FS0 1Sicherer Ausgang

FDX 4/5 Sicherer Ausgang T ,

FDX 6/7 Sicherer Ausgang
Safety Configurator

B & & &-

Devices | Catalog | Components | Workspace

Create new processing window Interface: Offine

Fig. 57: TSC - creating a new window

» Add a Single channel safety input from the device catalog to the new window. Unused
channels are displayed in bold.

Edit  View
[
/+ E v N BH e £ A "?
Hardware Output Check Undo New Tile Go  Start Monitor ~ Commissioning ~ Context
configuration = assignment  configuration  + window  horizontally = online * functions = wizard ... - help ~
Configuration Window Monitor Help Search &
Catalog a x
Catalog b - = x
“FDA 0 Enkanalig sicher”
v E TEIP-LS-FDIO1-210L (5814056) L
v EH Local 1/0
°\' FDI 0 Einkanalig sicher - TBIP-L5-FDICH-ZI0L (8514056)
°\' FDI 1 Einkanalig sicher

..... ® | FDI 2/3NotHalt
..... E:/] FSO 0 Sicherer Ausgang
..... E:/] FSO 1 Sicherer Ausgang

[ZE FDX 45 Sicherer Ausgang

[ZE FDX 6/7 Sicherer Ausgang

Devices | Catalog | Components | Workspace

Insert device Interface: Offiine

Fig. 58: TSC - configuring an OSSD for a single channel safety input
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» Link the single channel safe input with an CIP Safety Output.

Edit View

s B v A g o
Hardware Output Check Undo New Tile Go Start Monitor Commissioning Context
configuration = assignment  configuration - window  horizentally~ | online = functions +  wizard ... * help =
Canfiguration Window Monitar Help
Devices 2 ox
A @ CIP Safety output#1 ->

{7} evice color

w
] ! [ Muting

"FDi 0 Emkanalig sicher’

Output devices

0]
] -
(D Stop category 1 -message and delayed output FDION-ZIOL (8514058)

Efﬂ Stop category 0

]
wG Stop category 1 - two outputs

Search (23

11l

- GIP Safety output

@ oo lock by means of zera-speed relay and delay ek 7] Cip safety output
f U Door lack by means of delay tme

Name:

Qutput ()

Start devices

Assignment: 055D 62 - -
| 3 automatic strt
. Cancel Help

56 Monitored start - standard input
<[ Monitored start - device

B activation vie standard nput
[l

i
Devices | Catalog | Components | Workspace

Insert device Interface: Offiine

Fig. 59: TSC - linking a single channel safe input with the PLC

» Add an automatic start and assign a CIP Safety bit in order to be able to monitor the

single channel sensor from the PLC.

CIP Safety output#1 -> 62, 055D - TURCK Safety Configurator - [TBIP-L5-FDIO1-20|

Edit View

/+ E v, " H oo
Output Check Undo New Tile Go  Start
configuration  ~ window  horizontally - online -

Window

M w?
Commissioning | Contert

wizard ..+ help ~
Menitor Help

Menitor
functions -

Hardware
configuration *  assignment

Configuration

“FDI 0 Einkanaiiy sicher”

Devices 3 x

@ ~
(D Stop category 1 - message and delayed output G i
FDI0)
- TBIP-LSFDIO1-210L (8514058)

Efﬂ Stop category 0

"Automatic start#1”
@
m@ Stop category 1 - two outputs

f@ Door Iock by means of zero-speed relay and delay time "

f- T Door lock by means of delay time
CIP Safety output

Start devices

! B Avtomaticstart

E 6 Monitored start - standard input

[ monitored start - device

|
E\ Activation via standard input

|
*\ Activation via device
EDM drcuit devices

N%L EDM drcuit with standard input
!

Devices | Catalog | Components | Workspace

Insert device Interface: Offiine

14056)] - [TBIP_Hybrid Kenfiguration (3)

Search &

"GIP Safdy outputsT

o

- GIP Safety autput

Fig. 60: TSC - single channel safe input with automatic start and CIP Safety assignment
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8.7

8.7.1

8.7.2

64

Configuring the device at EtherNet/IP in Rockwell Studio 5000

NOTE

Before starting the configuration in Rockwell Studio 5000:
» Close the Turck Safety Configurator.
» Restart the device.

Used Hardware
TBIP-L...-FDIO1-2I0L
Main IP-Address: 192.168.1.105
Allen-Bradley Controller: Compact Logix 1769-L30ERMS/A LOGIX5370

Used Software
RSLinx (Rockwell Automation)
Studio 5000 (Rockwell Automation)
Catalog file for Safety module

Catalog files

Turck offers the catalog file , TURCK_SAFETY_BLOCK_STATIONS_V....L5K” for the configuration
of the devices in RSLogix/Studio5000 from Rockwell Automation.

The module entry TBIP-L...-FDIO1-2IOL creates a generic dual EtherNet/IP and CIP Safety con-
nection, with module definitions pre-configured for both connections. Additionally, the CIP
Safety /0 tags of the standard configuration from Turck Safety Configurator as well as configur-
ation tags and I/0 tags for the GPIO module are predefined.

The unique device name, the IP address, the SNN (Safety Network Number) and the Safety Con-
figuration Signature must be assigned by the user depending on the application. If available,
the user must also make additional module parameterizations for the GPIO behavior in the con-
figuration tags.

The version of the catalog file used must match the revision of the RSLogix software used.
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8.73  Creating a new project in Studio 5000

V02.00 | 2021/11

»  Start Studio 5000.

» Click New Project select the used Safety controller and enter a project name.

»  Confirm with Next.

Rockwell Software’

Studio 5000

Existing Project

From Import Sample Project

e New Project

@ Project Types Search X o
9 3 Logix 4 Compact GuardLogix® 5370 Safety Controller - -
9 v 1769-L30ERMS  Compact GuardLogix® 5370 Safety Controller
L iew

1769-L33ERMS  Compact GuardLogix® 5370 Safety Controller
1769-L36ERMS  Compact GuardLogix® 5370 Safety Controller
1769-L37ERMOS  Compact GuardLogix® 3370 Safety Controller

CompactLogix™ 5370 Controller

CompactLogix™ 5380 Controller

CompactLogix™ 5480 Controller

ControlLegix® 5370 Controller

ControlLegix® 5380 Contreller

GuardLogix® 3570 Safety Controller -

Neme: | T8I |

Location: | GA\Rackwell_Projekte\Safety_Projekte | [ Bowse.. |

= = =0

Fig. 61: Studio 5000 - new project

» If necessary, adjust the settings in the New Project window and complete the project cre-

ation using the Finish button.

e Mew Project

1769-130ERMS Compact GuardLogix® 5370 Safety Controller

TBIF

Revision: 30 +

Security Authority | No Protection

Use only the selected Security Authority for authentication and
authorization

Secure With: Logical Name <Controller Name>

Bermission Set

Description:

Fig. 62: Studio 5000 - finish the project creation
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=  The new project is created and opened in the RSLogix Designer.

& Logix Designer - TEIP [1769-L30ERMS 30.11]

File Edit Yiew 5Search Logic Communications Tools Window Help

B & % B8 o o [RFD01 Dt Ve G Eh VE

[T Energy Storage

No Edits 2| m o

Offline f. T RUN
Mo Forces p. | oK

Sefety Unlocked 020

] Controller Tags
1 Controller Fault Handler
ower-Up Handler
=55 Tasks
=58 MainTask
-8 MainProgram
£ SafetyTask
'8, SafetyProgram
nscheduled
-5 Motion Groups
..[27 Ungrouped Axes
Add-0On Instructions
-5 Data Types
[ User-Defined
L Strings
(53 Add-On-Defined
L Predefined
53 Module-Defined
[ Trends
----- T, Logical Model
-3 /0 Configuration
56 1769 Bus
¢ L% [0] 1769-L30ERMS TBIP
2% Ethernet
i@ 1769-L30ERMS TRIP

D Co—

I e R e S S (1 i s
< )lFa\roriles ‘ Add-0On ‘ Safety ‘ Alarms ‘ Bit ‘ Timer/Coun

fE= Controller Organizer Y, Logical Organizer

Errors @ Search Rsuhs@ Watch

(Create Output Energize instruction

A Clas:

Fig. 63: Logix Designer — new project
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8.74  Opening the catalog file

v' The catalog file was downloaded from www.turck.com.
v The ZIP archive has been unpacked.
v' The configuration of the with the Turck Safety Configurator is completed.

v" A Studio 5000 project with the used CIP Safety PLC was created. [ 65]
»  Open the catalog file in Studio 5000 by using the import function and save it as project.

Rockwell Software’

Studio 5000

New Project Existing Project

Sample Project

. From Sample Project From Upload
Recent Projects
& Select Project to Import *
1+ < Desk.. » TURCK_SAFETY_BLOCK_STATIOMS_L5K_2020... v O "TURCK_SAFETY_BLOCK_S5TA.. @
Organisieren MNeuer Ordner =~ [ o
* Downloads o+ MName Anderungsdatum Typ
Dokumente | ] TURCK_SAFETY_BLOCK_STATIONS_V28_20200519.L5K 19.05.2020 14:08 L5K-Datei
[=] Bilder » | ] TURCK_SAFETY_BLOCK_STATIONS_V32_20200519.L5K 19.05.2020 14:07 L5K-Datei
20200512_RS_DL
EZ-Array

EZ-Array_Screen

Rockwell_Screen

@ OneDrive
[ Dieser PC
_J 3D-Objekte
[&=] Bilder
[ Desktop v < >
File name: |TURCK_SAFEI'Y_BLOCK_STATIONS_VZS_ZOZOOS‘IQ.LSK V| |AII Files (*.%) V|
| Open | | Cancel |

Fig. 64: Studio 5000 - import of the catalog file
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=

The project with the catalog file is created.

s Logix Designer - TURCK_SAFETY_BLOCK_STATIONS_V28 in TURCK_SAFETY_BLOCK_STATIONS_V28_20200519.ACD [1769-L30ER...  — O X

File Edit View Search Logic Communications Tools Window Help

BEE & % EBE o o R0t

@ a H Select language...

=
=]

=

=3

=

T

=

=

Offline 0. M RUN Path: | <none>

No Forces 3 I7 oK

No Edts g:?ﬂmsm S i

Safely Unlocked 03 < >\ Favorites £ AdaOn £ Sately £ Aarme A BT A TrmerCaumer A mpuiOumpu X Comy
=51 Controller TURCK_SAFETY_BLOCK_STATIONS_V23

ontroller Tags

[ Controller Fault Handler
ower-Up Handler
Tasks

£3 MainTask

: & MainProgram

51 SafetyTask

L8 SafetyProgram
nscheduled
Motion Groups
ngrouped Axes
Add-0n Instructions
Data Types

L User-Defined

% Strings

[ Add-On-Defined
@, Predefined

L Module-Defined
Trends

Logical Model

=453 1/0 Configuration

&0 1769 Bus

: R [0] 1769-L30ERMS TURCK_SAFETY_BLOCK_STATIONS V28
&5 Ethernet
R 1769-L30ERMS TURCK_SAFETY_BLOCK_STATIONS V28
~-#28 ETHERNET-SAFETY-STANDARD-MODULE TBIP_L4_FDIO1_210L
== ETHERNET-SAFETY-STANDARD-MODULE TEIP_L4_FDIO1_210L_4IN4OUT_EVENT
-8 ETHERNET-SAFETY-STAMDARD-MODULE TEIP_L4_FDIO1_210L_6INGOUT_EVENT
-8 ETHERMET-SAFETY-STANDARD-MODULE TEIP_L4_FDIO1_210L_3INSOUT_EVENT
== ETHERNET-SAFETY-STANDARD-MODULE TBIP_L4_FDIO1_210L_4IN4OUT
=8 ETHERMET-SAFETY-STANDARD-MODULE TBIP_L4_FDIO1_2I0L_6INGOUT
== ETHERNET-SAFETY-STANDARD-MODULE TBIP_L4_FDIO1_210L_8INSOUT
-8 ETHERNET-SAFETY-STAMDARD-MODULE TBIP_L4_4FDI_4FDX
: _JETHERNE ET ULE TEI L
428 ETHERNET-SAFETY-STAMDARD-MODULE TBIP_L5_FDIO1_210L_4INAOUT_EVENT

== ETHERNET-SAFETY-STANDARD-MODULE TEIP_L5_FDIO1_210L_6INGOUT_EVENT
428 ETHERNET-SAFETY-STAMDARD-MODULE TBIP_L5_FDIO1_210L_BINBOUT_EVENT
== ETHERNET-SAFETY-STANDARD-MODULE TBIP_L3_FDIO1_210L_4IN4OUT
== ETHERNET-SAFETY-STANDARD-MODULE TBIP_L5_FDIO1_2I0L_6INGOUT
ETHERMET-SAFETY-STANDARD-MODULE TEIP_L5_FDIO1_2I10L_8INSOUT
-8 ETHERNET-SAFETY-STAMDARD-MODULE TEIP_L5_4FDI_4FDX

[E= Contreller Organizer M, Logical Organizer

Create

Qutput Unlatch instruction

RSLinx Edition: Clas:

Fig.

65: Logix Designer — project with catalog file
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8.7.5

Configuring the device in Logix Designer

Adding TBIP-L...-FDIO1-2I0L from catalog file to the project
Add the TBIP-L...-FDIO1-2I0L from the project with the catalog file under Ethernet to the new

V02.00 | 2021/11

project.

@ Logix Designer - TBIP [17i

30ERM! 1]

File Edit View Search Logic Communications Tools Window Help

BFd & LR o

ARG B MEE RQ | [ceromare. ]| 8B

1128 MainProgram

i SafetyTask
g. SafetyProgram
(23 Unscheduled
Motion Groups

- Ungrouped Axes
Add-On Instructions
Data Types

Cﬂ User-Defined

g Strings

g, Add-On-Defined

L5 Predefined

[ Module-Defined
Trends

Logical Model
1/0 Configuration
1769 Bus

=5 ETHERMET-SAFETY-STANDARD-MODULE TBIP_LS_FDIO1_210L

—

< >

Offline 0. F RUN W [one> |
Na Forces | :: (%S 4}
En Storage
No Edits 2 |—|,Oargy ¢ « H = & Logix Designer - TURCK_SAFETY_BLOCK_STATIONS V28 in TURCK S..  — m]
Earehjiincked b File Edit View Search Logic Communications Tools Window Help
Controller Organizer * 4 X aEE & X SO0 Datals)] R gty
Controller TBIP
i L |
Controller Tags Offline 0. I|:HUN L@J Path: | <none>
[23 Controller Fault Handler Mo Forces s = 2: S
T — orage
-3 Power-Up Handler Mo Edits =Y I_IIOE@ g A H == JF e LF A
Tasks Safety Unlocked ), Favarites
£ MainTask

Controller Organizer

+.-[13 Add-On Instructions
-5 Data Types
L User-Defined
L strings
-, Add-On-Defined
L, Predefined
53 Module-Defined
[T Trends
Ty, Logical Model
£-£31/0 Configuration
- 1769 Bus
.. [0] 1769-L30ERMS TURCK_SAFETY_BLOCK_STATIONS V28
-2 Ethernet
- @ 176%-L30ERMS TURCK_SAFETY_BLOCK_STATIOMS_V28

2= ETHERNET-SAFETY-STANDARD-MODULE TEIP_L4_FDIOT_210L
228 ETHERNET-SAFETY-STANDARD-MODULE TBIP_L4_FDIO1_210L_4INAQUT_EVENT
ETHERMET-SAFETY-STAMDARD-MODULE TEBIP_L4 FDIO1_210L_GINGOUT_EVENT
ETHERMET-SAFETY-STAMDARD-MODULE TBIP_L4 FDIO1_210L_8INBOUT_EVENT

= ETHERNET-SAFETY-STANDARD-MODULE TEIP_L4_FDIO1_210L_4IN4OUT

ETHERNET-SAFETY-STANDARD-MODULE TBIP_L4_FDIO1_210L_GINGOUT
ETHERMET-SAFETY-STAMDARD-MODULE TBIP_L4 FDIO1_210L_2INSOUT
58 ETHERNET-SAFETY-STANDARD-MODULE TEIP_L4_4FDI_4FDX

t _JETHERN| ETY VIODULE TEI FDIO1_210L

== ETHERNET-SAFETY-STANDARD-MODULE TBIP_L5_FDIO1_210L_4IN4OUT |
458 ETHERNET-SAFETY-STANDARD-MODULE TBIP_L5_FDIO1_210L_6INGOUT_EVENT
488 ETHERNET-SAFETY-STANDARD-MODULE TEIP_L5_FDIO1_210L_8INBOUT_EVENT

58 ETHERNET-SAFETY-STANDARD-MODULE TBIP_LS_FDIO1_210L_4IN4OUT
= ETHERNET-SAFETY-STANDARD-MODULE TBIP_L5_FDIO1_210L_GIN6OUT
ETHERNET-SAFETY-STANDARD-MODULE TBIP_L5_FDIO1_210L_8INSOUT

-8 ETHERMNET-SAFETY-STAMDARD-MODULE TBIP_L5_4FDI_4FDX

EVENT

| |[t= Controller Organizer f, Logical Organizer

[E= Controller Organizer Fiy, Logical Organizer

Create Output Energize instruction

la Create Output Energize instruction

RSLinx Edition: Clas:

Fig. 66: Logix Designer — adding TBIP-L5-FDIO1-2IOL to the project
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Assigning module properties

» Inthe Module Properties dialog, double-click the module entry and define a device
name and the IP address (in the example 192.168.1.105).

Safety . )
_ v Type: ETHERNET-SAFETY-STANDARD-MODULE Generi,..
-Intemet Protocel Parent: Local Ethernet Address
Por Corfguzten v [[risooia ]
[®rrvate networs: 192.158.1.) w5 2|
Description: -
| owee
ik
A 0004_oooo_ooo1 |[... |
EtherMet/IP: 1

Module Definition
Module Parameters Connection Parameters
et e Input  Input  Oufput  Output
Product Type: 100 Connection Assembly  Size Assembly  Size
Product Code: 14056 Instance  (Bytes) Instance (Bytes)
Revision: 3.001 Safety Input: 1024 8 1279 0
Electronic Keying: ~ Exact Match Safety Output: 1279 0 1056 k3
Connection: Safety and Standard SEwiEs 2ES &= REs 7
Input Data: Safety and Standard : : ) :
Output Data: Safety and Standard e =17 &=
Data Format: SINT (3-Bit) Connection  [nstance  (Bytes)

Safety: 1083 S

Standard: 106 56

Status: Offline I 0K | | Cancel | | Apply ‘ | Help

Fig. 67: Logix Designer — setting name and IP address
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Set the the Configuration Signature

V02.00 | 2021/11

The Configuration Signature is used by the controller to clearly identify the safety device and
assures that the configured device matches the connected device concerning the configured
safety function. The Configuration Signature consists of an ID and a time stamp and is gener-
ated by the Turck Safety Configurator. The Configuration Signature is part of the configuration

log.

oloz
0los
0ll0
o111
oliz
o113
0l14
0115
0lle
0117
ollz
ol1s

= Configuration protocol

0SSD 2:

Terminal:

055D 3:

Terminal -

055D 4:

Terminal:

055D €4:

T S R R R R R R R R L R E R R o o D o P o o o O e S S S e e o o

2 Info Section
L

Graphical display

2€ Local Input/Cutput Terminals:
7 FDI 0/1 : imput for dry contacts

FDI 2/3 : input for dry contacts

FDI 4/5 : not used or awvailable
0130 FDI &€/7 - not used or available
0121 FDX 4/5 : Safety Output (P), Testpulse each: 1 second
0132 FDX ©/7 : Safety Output (P), Testpulse each: 1 second
0133 FS0 O : Safety Output (P), Testpulse each: 1 second
0134 F50 1 : Safety Output (P), Testpulse each: 1 second
D135 *hdkhkbddbddod ke ke ok ok ki s ek ke ke ke e e ek e e ok koo ek o ek ko kb ok
013€ CIP Safety
Q13T *hdk ok ok bbbk kkk k& &k & ke kR R R kK kK ek k k ok ko
0138 NodelID: FFFFFEFF
013% SNN Date: FFFF
0140 5HN Time: FFFFFFFF
@ilfl =======cce=—co—coco—ooce———c oo oo co—ooc=——cc——co=—c
0142 JConfiguration Signature:
0142)ID: B735MBIE
0144 |Timestamp: 2020-12-01 10:4€:00.000 UTC
e t————————————c———c——=
014€ Qutput Reference List
@I ===—=—————————=—c——=———————————oo——coo——cooooooooooo—coooo=
0148 Instance 1, byte 1, bit €: device: 1€ = "1-& CIP Safety output™
0145 Instance 1, byte 1, bit 7: device: 17 = "1-7 CIP Safety output”™
R R R R R R R R R R R R R R R R
QLS] %% %k ok ok bbbkkkok k& &k ok ke kR R R K kK kK k ok ok ko
0152 Walidated: 2020-12-01 10:4¢ by: "Turck™ code: &727 count:
0153 End of Configuratiomn
D154 *hhdkddbdbbkokd ke ok ke ke ek ke e bbbk ek ke ke ek ko

Save.. Print...

W00 - o W e D Y

=1 e W D

[l =R VLI =]

L2l B A SV )

L=V

WL

Help

Fig. 68: TSC - configuration log from the example project with Configuration Signature

NOTE

The time stamp in the configuration protocol of the Turck Safety Configurator is cal-
culated depending on the system time (local time) of the computer on which the
software is installed. The time in RSLogix Designer is though based on the UTC.
Therefore, a conversion of the system-time based entry in the protocol to the UTC is
necessary. In the example the CET (Central European Time) + 1 hour has to be

entered in Logix Designer.
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TBIP-L...-FDIO1-2I0L- Safe I/O Channels
Configuring

»  Set the Configuration Signature under Safety = Configuration Signature.

=| Configuration protocol — ] x

Q108 ] ~
0109 OSSD 2: 9
0110 Terminal: Fs50 1 aQ
Qlll 1
0112 ©SSD 3: 2
0113 Terminal: FDX 4/5 3
0ll4 4
Q115 ©OSSD 4: 5
0116 Terminal: FDX &/7 [
0117 7
0118 OSSD €3: 8
alls k-]
0 OSSD &4: a
Info Section 2
Inactive Dewvices: none 4
5
el T/ s W riles £
EDI 0/1 - input for dry comtacts 7
FDI 2/3 - input for dry contacts 3
012% FDI 4/5 : not used or available k-]
Q130 FDI &/7 : not used or available a
0131 FDX &/5 : Safety Cutput (), Testpulse sach: 1 second 1
0132 FDX &/7 : Safety Output (P), Testpulse each: 1 second 2
0133 FSO 0 : Safety Output (B), Testpulse each: 1 second 3
0134 FSO 1 S Safety Output (P), Testpulss sach: 1 sscomd 4
013€ CIP Safety €
0138 NodeID: FFFFFFFF ]
0139 SKN Date: FFFF 9
0140 SNN Time: FFFFFFFF aQ
a1l41 1
0142[Configuration Signatuze: 2
0143]ID: B735RBSE 3
0l44]Timestamp: 2020-12-01 10:4€:00.000 UIC 4
0145 5
0l4€ Qutput Reference List €
0147 — Sl

13T IR0 Module Properties: Local (ETHERNET-SAFETY-STANDARD-MODULE 1.007)

0150 wewwww
0151 +xswax
0152 Validaf
0152 End of

Safety

Bl = Connection | Requested Packet | Connection Reaction Max Observed &
Type Interval (RPI) (ms) Time Limit (ms) Network Delay (ms)
- i Port Corfiguration Sarety Input 10 = 401 [ Resel Advanced...
Graphical di
Safety Output 20 60.0 | Resat

Configuration Ownership:

Reset Ownership

Configuration Signature:
D: | B735.ab%e | tHex) | Copy {
Date: [01,12.2020 [ERg Paste
Time:  |11:46:00 = 000 = ms
Status: Offline oK Cancel Apply Help

Fig. 69: Logix Designer — entering the Configuration Signature from the configuration protocol

Examples for calculating

CET UTC CEST uUTC
(winter time) CET+1h (summer time) CEST+2h

1:34:00 000 PM 2:34:00 000 PM 2:34:00 000 PM 4:34:00 000 PM

»  Save the Module Properties with OK and close the configuration.
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Defining the Project Path

»  Scan the network via Communications = Who Active.

»  Select the used controller.

»  Define the project path via the Set Project Path button.

& Logix Designer - TBIP [1763-L30ERMS 30.11]*

Edit ew Search  Logic

Tools  Window Help

< —

Tt= Controller Organizer Yy, Logical Organizer Errors (&) Search Results ) Watch

Select a communications path using RSWho

Fig. 70: Logix Designer — Who Active - setting the project path

» Close the Who Active window.

V02.00 | 2021/11

RSLinx Edition: Classic =
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285 B VB QA |[sebgoe. o] D]
Select Recent Pat
0. FRUN " BEHPIIRIEEIZ = |
T y.|EoK Go Online
Ho Edts & p e Upload.. R S i
Safety Unlocked  Bd Download Favorites 4 Add-On £ Safely j Alarms £ Bt f_TmerCounter J MpuUOWPUL A Compare A Compue/ath A Wovelogical J FleMisc. A FIE/Shiil £ Sequencer A Program Contal A For
Program Mode
=43 Controller TEIP Run Mode
B Controller Tags Test Mode
ontroller Fault Handler —_—
ower-Up Handler & Whe Active (RSLinx Classic) - =] X
-4 Taske
-5 MainTask [ butobrowse | Fefiesh
3 MsinProgram L [= = Workstation, MH-SUPPORT-AB o Online.
51 SafetyTask :
&5 Linx Gateways, Ethernet
LB safetyProgram 5 AB_ETHIP-1, Ethemet
o "S‘C:‘;‘:“;d -7 182168.1.105, Unrecognized Device, TBIP-L5-4FDI-4FDX [ owioad |
Ungrouped Axes 7 192:168.1.110, Unrecognized Device, TEIP-L-FDIOT-210L
) 192,168,111, Unrecognized Device, TBIP-L5-FDIOT-210L
(21 Add-On Instructions wuny 192.168.1.15, TBEN-L5-4RFID-EDXP, TBEN-L5-4RFID-2DXP
-5 Data Types @ -L30ERMS LO ETY B 5
g ;‘:"‘;‘“““’ 1) 192.168.1.55, 1783-BMS10CGP Stratix 5700, 1783-BMS10CGP Stratix 5700
L3 Add-On-Defined
(i1 Ch Predefined
(- Module-Defined
Trends
¥y, Logical Model
=31/ Configuration i (AL
. 1760 Bus Path in Project: <none>
.t 0] 1769-L30ERMS TEIP
)&% Ethernet
¥ 1769-L30ERMS TBIP.
B~ JETHERNET
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Going Online with the Controller

»  Click Offline = Go Online.
» Load the configuration into the controller by pressing the Download button in the Con-
nected To Go Online window.

»  Execute the download in the

Download window by pressing the Download button.

@ Logix Designer - TBIP [1769-L30ERMS 30.11] — O *
File Edit View Search Logic Communications Tools Window Help
LRI LE EBG Bk VEE QQ | b V] ¢
Rem Run ¥ ™ Run Mode Path: | AB_ETHIP-11192.168.1.22 v||
No Forces » W Controller OK i}
e g._:lﬁﬂwmwsm“ D R VA S T e
Safety Unlocked oa < >\ Favoriteg 4 Add-On Safety Alarms Timer/Counter Input/Output Compare Com,
.5 Conroller TBP Connected Te Go Online *
Contraller Tags Options General | Date/Time | Major Faults | Minor Faults | Project | Nonvolatile Memory
Controller Fault Handler
i | Power-Up Handler Condtion: The open project doesnt match the project in the controller.
i Tasks Connected Controller
o-fd MainTask Controller Name: DEMO_RSV30_L30ERMS_TBEN_L5_8I0L_V00T
3 MainProgram Controller Type: 1769 30ERMS /A Compact Guard|ogix® 5370 Safety
51 SafetyTask Comm Path: ~ AB_ETHIP-14192 168 1 22
- @B SafetyProgram Serial Number:  60ADB302
[ Unscheduled Security: Mo Protection
=451 Motion Groups Cffline Project:
.3 Ungrouped Axes Controller Name:  TBIP
[ Add-On Instructions Controller Type: 1769 30FRMS Compact GuardLogix® 5370 Safety
=45 Data Types H‘E_ K
7, User-Defined Seral Number :“’:::em
L Strings riy: ° en
[ Add-On-Defined
[ Predefined
- Module-Defined
..[27 Trends
T, Logical Model
=-E5 /0 Configuration
£ 1768 Bus
@i (0] 1769-L30ERMS TBIP
== Ethernet
. 1769-L30ERMS TBIP
S > T
T& Controller Organizer Y, Logical Organizer Errors (@) Search Results ¢4 Watch
Ready RSLinx Edition: Clas: -

Fig. 71: Logix Designer — downloading the configuration into the controller

= The download is executed.
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V02.00 | 2021/11

=  The TBIP-L...-FDIO1-2I0L (ETHERNET-SAFETY-STANDARD-MDOULE TBIP_L5_4FDI_4FDX)

in the project tree shows an error.

6 Logix Designer - TBIP [1769-L30ERMS 30.12]*
File Edit View Search Logic ©

ications  Tools  Wind Help

- O X

BEE & fBE oo

N

Rem Run O ™ Run Mode Path: [ AB_ETHIP-11192.168.1.22 -
Mo Forces » W Cortroller 0K
™ 7 Energy
No Edits B = ek « H oo
140 Mot Responding
Safety Unlocked L5 < > . Favorites j Add-On J_ Safety 4 A

R o O (U

Controller Fault Handler
1 Power-Up Handler
-5 Tasks
-8 MainTask
& MainProgram
SafetyTask
L% SafetyProgram
Unscheduled
£-45 Motion Groups
Ungrouped Axes
dd-On Instructions
{55 Data Types
L User-Defined
@, Strings
g Add-On-Defined
L Predefined
[ Module-Defined
rends
Logical Model
-5 /0 Configuration
&£ 1769 Bus
- L. [0] 1769-L30ERMS TBIP
=-=5 Ethernet

JULE TBIP_L5_FDIO1_210L

T Controller Organizer T, Logical O

Download complete with no errors or warnings.

@]

Fig. 72: Logix Designer — error at the device

»  Open the module properties by double-clicking the device entry in the project tree.
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TBIP-L...-FDIO1-2I0L- Safe I/O Channels
Configuring

=  The fault is specified under Module Fault in the Connection tab: "Safety network number
mismatch”.

® Module Properties: Local (ETHERNET-SAFETY-STANDARD-MODULE 1.001)

(2O sl
. L)
-~ General Connection
- Connection
Safety
Madule Info
-~ Intemet Protocol Requested Packet Interval (RPI) | oo
i--- Port Corfiguration Hame (ms) over
EtherNet/IP
Safety Input 10.0 +(1.0 - 500.0 Unicast .|
Safety Output 20.0

v

Set by Safety Task | Unicast
10.0 5{0.2 - 3200.0 Unicast

Standard

[ tnhibit Module

[IMaior Fault On Controller If Connection Fails While in Run Mode

Module Fault

I(Code 16#080e) Safety network number mismatch. I

<

Fig. 73: Logix Designer — copying the Safety Network Number

Before a connection to the device can be established, the CIP Safety Ownership must be con-

figured. In this process the TBIP-L...-FDIO1-2I0OL is assigned to the CIP Safety Controller via the
Safety Network Number (SNN).

Assigning the Safety Network Number

The Safety Network Number clearly assigns the safety /0 module to one CIP Safety Controller.

In case of several controllers in one network, this inhibits an unintentional access of another
controller to the safety device.
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Copying the Safety Network Number from the controller

V02.00 | 2021/11

»  Go offline.
»  Open the Controller Properties.

» Clickto... (right to the Safety Network Number) in the General tab and open the the

Safety Network Number window.

» Use the Copy button to copy the Safety Network Number and close the window with OK.

d Logix Designer - TBIP [1769-L30ERMS 30.12]" - [Module Properties: Local (ETHERNET-SAFETY-STANDARD-MQODULE 1.001)]
File Edit View Search Logic Cemmunications Tools Window Help

- [m] x

DEE & 4B - o | JA8G B VA QA [, | 9|

Rem Run M ™ Run Mode |Pam IABJ:THIP'1\1921BTH v‘
Mo Forces. Go Offline
No Edts Upload.. Ab A R A Ay
Safety Unlocked Download
Program Mede
-3 Controller T Run Mode
B Contrall Nonvolatle Memory ~ Capacty  Intemet Protocol  PortConfiguration  Network  Secuity  Alamn Log
3 Control] T o0t General  MajorFauts  MnorFauts  Date/Tme  Advanced  SFCExecufon  Project  Safety
@LMH- Clear Faults Vendor Alen-Bradh
= el Go To Faults
58 MainTas Type: 1763-L30ERMS Compact GuardLogin® 5370 Safety Cartroller

Mai

wE gdﬂ 30.012
3 safetyProgram me: [Tew |
Unscheduled
-5 Motion Groups

(3 Unarouped Axes

E Safety Network Number x \ o

= Type:
Format:

%) Tme based =3 5aieMRgtner Slot: <intemal>

d 121/20201028,02.3 A1 [Netwot
[é () Manual 12/1/2020 10:28:02.3 AM
= Eiherlel P l
" (Decimal)
=6 Number:
[§ ‘ma,mm,c[m \(Hex) I

5 [ pase |
o] [ trechen | [Boeeinen | [ te |

< 1

(e ]

v

T& Controller Organizer T, Logical Organizer || Erors @) Search Results 4] Watch

Edit contraller properties

RSLinx Edition: Clas: |

Fig. 74: Logix Designer — copying the Safety Network Number
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Assigning the Safety Network Number to the device

>

Local

TBIP_L5_FDIO1_2I0L

Ethernet Address

(%) Private Network:

(1P Address:

Safety Network Mumber

Format:
(® Time-based
12/1/2020 10:28:02.3 AM
O Manual

EtherietP: I:lmmnal)

Humber:

ters

put

1024

45CB_0208_0CD3 | tHen)

1279

103

Network

Open the Module Properties of the TBIP-L...-FDIO1-2I0L and open the Safety Network
Number window by clicking the ... button.

Use the Paste button to paste the controller's Safety Network Number into the module
configuration and close the window with OK.

132.1.5&1.

EtherNet/IP: 1

Input  Output Output

igembly  Size
stance (Bytes) Instance (Bytes)

Aszembly  Size

8 1279 0
0 1056 8
160 104

Assembly
Instance

1088
106

Size
(Bytes)

56

Coc T [ comos | [ s | [ Heb |

Fig. 75: Logix Designer — copying the Safety Network Number to the module properties
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Reset Ownership

V02.00 | 2021/11

If a device has already been used on a CIP Safety Controller, it must first be reset via a Reset
Ownership.
» Goonline.

»  Click Reset Ownership in the Safety tab in the Module Properties and confirm all up-
coming warnings.

@ Logix Designer - TBIP [1769-L30ERMS 30.12]* - o X

File Edit View Search Logic Communicstions Iools Window Help

EEERETER - 286 B XFEH Q& | [chromr. -8

Rem Run ¥ ™ Run Mode d ath: [AB_ETHIP-11192.168.1.22 v“
No Forces »_| M Controller OK
No Edts iy |M Enery Sraa= 0K COH e e e

Safely Ulocked 00 < >\ Favorites TEUOTEaT CompuETa_{ Wovelogea R

=4 Contraller TRIP

#) Controller Tags
Controller Fault Handler
Power-Up Handler

T =
& ? gﬁhilﬂask Interval (RPI) (ns}l Time Limit (ms)
3 MainProgram "'ﬂl 0.1
L B SatetyTask Safety Output 20 60.0
L3 SafetyProgram
[ Unscheduled Configuration Ownership: 77
-3 Motion Groups d
Ungrouped Axes
Add-On Instructions A Configuration Signatures
-3 Data Types
.., User-Defined D: 5735 aboe Jted | coy |
[ strings

(g, Add-On-Defined Date: [ e
L Predefined
[, Module-Defined
- Trends
T, Logical Model
-1 /0 Cenfiguration
= 1769 Bus
. [01 1769-LI0ERMS TEIP
=& Ethernet
i 1769-L30ERMS TEIP

)

Time:  (11:46:00 o ms.

< >
TE Controller Organizer fy, Logical Organizer ¢ - —
N RSLinx Edition: Clas: -

Fig. 76: Logix Designer — Reset Ownership

» Open the General tab in the Module Properties and open the Safety Network Number
window.
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» Inthe Safety Network Number window, write the Safety Network Number to the device
by clicking the Set button and confirm the setting.

@ Logix Designer - TEIP [1769-L30ERMS 30.12]* - u] x

File Edit View Search Logic Communications Tools Window Help

BEE & ¢ e - o e | B W W @l@\H Select fanguage. .. v -|
Rem Run A8 W Run Mode 1 ‘Pdh [RB_ETHFTvI52 1681 22 v‘

No Forces L5

[P —Y CH o R A A O

Safety Unlocked

-5 Controller TBIP
Controller Tags

ontroller Fautt Handler Connection
3 Power-Up Handler Safety n ETHERNET-SAFETY.
Wodule Info
- Tasks it Pr;m Safety Netwark Number X
=48 MainTask emet Ethernet Address.
Fort Configuration

L% MainProgram

Format:
(2 Private Network: 1_97_15&1_
-
hye Oprsm [ ]

12/1/2020 10:28:02.3 AM v

O ot |
Etheret/IF: l:l“)“"'"”
rereptgyetrere [[asca_naus ocos |
:

=53 Motion Groups
{7 Ungrouped Axes
w1 Add-On Instructions

=] @a‘:}?psﬂ ) Number: 12/1/2020 10:28:02.3 AM
er-Define
P [45ce_n2te_ocD3 [en [ Copy |

[y, Add-On-Defined
L Predefined
L3 Module-Defined
Trends
Logical Model

[ P |
T e e s

Assembly  Size
Instance (Bytes) Instance (Bytes)

.51 170 Cenfiguration ‘ oK | ‘ Cancdl ‘ ‘ Help ‘ safety Input: 1024 8 1279 ]
Safety Output: 1279 0 1056 8
= - 1789 Bus T Comwdior. Safety and Stendard Standard: 103 160 104 72
t i [0] 1769-L30ERMS TBIP 3 N - - N B
=25 Ethemet Input Data: Safety and Standard
c

¥ 1763-L30ERMS TBIP
o

< I

[ Controller Organizer Ty, Logical Organizer

Ready RSLinx Edition: Clas: -

Fig. 77: Logix Designer Writing the Safety Network Number to the device
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9  Operating

9.1 LED displays

The device has the following LED indicators:

Power supply
Group and bus errors

V02.00 | 2021/11

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...3 Meaning
(CO...C1 or X0...X1)
Off Input active
Green Input active

Green flashing

Self-test input

Red flashing Cross Connection

Red Discrepancy

LED 4...7 Meaning

(C2...C3 or X2...X3) Channel is input Channel is output
Off Input active Output inactive
Green Input active Output active

Green flashing

Self-test input

Red flashing Cross Connection -

red Discrepancy Overload
LED 0...7 Meaning

Red blinking, Fatal Error

all alternating

NOTE

ﬂ The device executes a self-test after switching on the device. During the self test, MS
and NS LED blink alternately red/green. Once the self test is completed, the MS LED
continues blinking red/green, the NS LED extinguishes until the safety program in
the device has been fully loaded. After the start-up, the LED states have the follow-
ing meanings.
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TBIP-L...-FDIO1-2I0L- Safe I/0O Channels
Operating

LED MS Meaning

Off Device not powered

Green No diagnostics, device is operating in normal condition
Green flashing Use with safety controller, device is EtherNet/IP server:

Device is in the Idle or Standby State.

Use without safety controller:

Device is protected mode, an EtherNet/IP client is currently connec-
ted to the standard I/Os.

Red Critical fault: device has an unrecoverable fault
Device replacement may be necessary.

Red flashing Recoverable fault

Green flashing/red During start-up: device in self test
During operation: device needs commissioning due to configura-
tion or Unique Node Identifier missing, incomplete or incorrect

LED NS Meaning
Off Device is not on-line.
Device not powered
Green Active connection to a master
Green flashing Device on-line but no connection
A connection may be established, but not completed.
Red Communication error
Red flashing One or more I/0 connections are in the timed-out state.
Green/red flashing During start-up: device is in self test

During operation: network access error detected, communication
failed (Communication Faulted 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
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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 - - - CcOM V1 -
Bit Description
coOM Internal error
The device-internal communication is disturbed.
DIAG Diagnostic message at the device
FCE The DTM Force Mode is activated. The actual output values may no
match the ones defined and sent by the field bus.
V1 V1 too low (< 18 VDC)

Control word

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

This chapter contains the description of the process input data of the safe I/O channels. The
process input data of the IO-Link channels and the universal standard I/0 channels are not
safety-relevant and are only presented for the sake of completeness. The detailed description
of the process data of the non-safety relevant channels can be found in the second and third
parts of the operating manual.

9.3.1  Overview — complete module
The process input data of device are structured as follows:

Word no. |[Bit |Bit [Bit |Bit |[Bit |Bit |Bit9 Bit8 |Bit7 |Bit6 [Bit5 |Bit4 Bit3 |Bit2 Bit1 Bit0
15 14 13 12 11 10

Status word |n See [ 83]

Basic n+1.. Status messages for standard I/0 channels [ 103] and |O-Link master channels [ 122]
n+2

Fieldbus n+3 Status of the safe unit [ 86]

bits

Safety n+4... Process input data safe I/O channels [ 85]

status n+10

[O-Link n+11... |O-Link process input data [ 122]

channels n+42

Diagnostics |n +43 - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - Overcurrent diagnostics [ 103]
n+ 44 DXP-diagnostics [ 103] - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ -
n+45... |0-Link port diagnostics [ 122]
n+ 46

10-Link n+46... 10-Link Events [+ 122]

Events n+78

Module n+79 Module status [ 83]

status

84
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9.3.2  Process input data - safe /O channels
The safe inputs and outputs occupy 16 bytes of the process input image.

Word |Bit no.
no. 15 [14 [13 12 11 10 9 8 7 [6 [5 Ja 3 2 [1 o
Status of the safe unit (fieldbus bits)

n+3 |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI
1-7 1-6 1-5 1-4 |1-3 1-2 1-1 -0 |07 |06 |05 |04 |0-3 |0-2 |O-1 0-0
Safe Unit Status [ 86]

n+4 |- - - - - - - - - - - - - SUM |SUC |SUPM
M M
Error Codes [ 87]
nes| - L b | e o7 [es Jes e
Memory and F-Config Status [ 87]
n+6 |- - - - - - - - FERR |-- - COM |- CN- |[NCNF |PMS
LO FMM
Safe Status [ 87]
n+ 7 |Connector C1/X1 Connector C0/X0
ovVL |- TC TC ERR |TEST [WAIT |[RGG |OVL |- TC TC ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN
n+ 8 |Connector C3/X3 Connector C2/X2
oVL |- TC TC ERR |TEST [WAIT |[RGG |OVL |- TC TC ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN
n+9 |Connector C5/X5 Connector C4/X4
OVL |- TC TC ERR |TEST |WAIT |[RGG |OVL |- TC TC ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN
n+ |Connector C7/X7 Connector C6/X6
10 OVL |- TC TC ERR |TEST |WAIT |[RGG |OVL |- TC TC ERR |TEST |WAIT |RGG
CH1 |CHO |FIN CH1 |CHO |FIN
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Field bus bits (status of the safe unit)

Wor |Bit no.

dno.45 114 [13 |12 |11 10 |9 8 (7 |6 |5 |4 3 2 [1 |o

n+ |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI |FBI

3 1-7 (-6 (1-5 |1-4 |1-3 |1-2 |1-1 |1-0 |0-7 |0-6 |0-5 |0-4 |0-3 |0-2 |0-1 |0-O

Bit Description

FBI 0-4...FBI 1-7 Inputs in TBIP-L...-FDIO1-2I0L which can be
addressed by the non-safe part of the safety
controller. These bits have to be configured by
the user in Turck Safety Configurator.

NOTE

The fieldbus bits FBI 1-0...FBI 1-7 are mapped to the inputs of the DXP channels of
the non-safe side of the device (FBI 1-0 to DI8, FBI 1-1 to DI9, etc.).

Monitoring devices
42 | CIP Safety input
=

- E\I Standard input

e
s B v 1 =| £l x?
Hardware Qutput Check Undo New Tile St Monitar Context
configuration = assignment | configuration window  harizontally + functions ~ help ~
Configuration Window Menitor Help Search P
“Single channel safety=1"
Devices nx e e s

%

“CIP Safety ouputst’

i}

21
EFDIO) .
- Single channdl safety
“0-4 Fiakdous bt

- CIP Safety autput

OR
AND
1=+ xor
{1} wot

<

Inverted:

lﬁls Button =
[5FE04)
|E NOP - Fieldbus bit
[6] Fieldbus bit %
2 Feldbus i
°\I Single channel safety Name: 0-4 Fieldbus bit
: - Qutput ()
Logic devices Fieldbus: FBO-4

=

Cancel

Help

Devices | Catalog | Components | Workspace

Interface: Offiine (Working offiine activated)

Fig. 78: TSC - input assignement

Safe Unit Status

Name Value Meaning
SUPM Safe Unit Protective Mode

0 Active

1 Not active
SUCM Safe Unit Configuration Mode

0 Active

1 Not active
SUUM Safe Unit Unknown Mode

0 Active

1 Not active
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Error Codes

Code Name Meaning Remedy
64 (0x40) Destination The set IP address does not match »  Check parameteriza-
Address the parameterized IP address. tion
Mismatch > Restart the device.
65 (0x41) Invalid The set destination IP address is not
Destination valid. Addresses 0x00 and OxFF are
Address not allowed.
66 (0x42) Invalid The set source IP address is not valid.
Source Addresses 0x00 and OxFF are not
Address allowed.
67 (0x43) Invalid Invalid value for watchdog time
Watchdog- (F_WD_Time, F_WD_Time 2). A
Time watchdog time of 0 ms is not al-
lowed.

68 (0x44) SIL Value The required SIL level is not suppor-
Exceeded ted by the device.

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

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

Name Code Meaning

RGG - Normal State

WAIT 528 Wait for input signal
TEST 544 Test input

ERRFIN 560 Error at input

TCCHO 576 Cross-circuit channel 0
TCCH1 592 Cross-circuit channel 1
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Process output data

This chapter contains the description of the process output data data of the safe I/0 channels.
The process output data of the I0-Link channels and the universal standard 1/0 channels are
not safety-relevant and are only presented for the sake of completeness. The detailed descrip-
tion of the process data of the non-safety relevant channels can be found in the second and
third parts of the operating manual.

94.1  Overview — complete module
The process output data of device are structured as follows:
Word no. Bit |Bit |Bit |Bit |Bit |Bit |Bit9 Bit8 |Bit7 |Bit6 Bit5 Bit4 Bit3 |Bit2 Bit1 |Bit0
15 |14 |13 |12 |11 |10

Basic n+1 Control: DXP channels
Fieldbus bits|n + 2 Status of the safe unit [ 89]
Safety n+3 Unlock Safe Unit [+ 88]
status
[O-Link n+4... |O-Link process output data [ 124]
channels n+5
942  Process output data — safe I/O channels
Word |Bit 15 |Bit14 |Bit13 |Bit12 (Bit11 |Bit10 |Bit9 |Bit8 [Bit7 |Bit6 |Bit5 Bit4 |Bit3 |Bit2 [Bit1 |BitO

no.

Field bus bits [ 89]

n+2|FBO15|FBO14 |FBO13|FBO12 |FBO11 [FBO10 |FBO9|FBOS|FBO7|FBOS6|FBOS|FBO4|FBO3|FBO2|FBO1|FBOO

Unlock Safe Unit [ 88]

Y S S S S S S S S S S S S S
n+ 4 |reserved
Unlock Safe Unit
Name Meaning
UNLK This bit serves for unlocking the safe unit. It responds to a falling edge.
»  Set bit UNLK to 1 and back to 0.
=  The safe unit is unlocked.
88
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Fieldbus bits
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Name Meaning
FBO.0... In the Turck Safety Configurator, these output bits can be linked to states of the
FB1.7 safe signals and used as inputs by the non-safe controller.
|= Output assignment H
N Ll
== Symbol Devicename | CIP Safety | Fieldbus bit |Address Name TR
* Signal output (®) CIP Safety
0 @ CIP Safety input [#0-3] 'E”r;::n[g.sarew
PROFIsafe
) "0-2 CIP Safety
L CIP Safety input £0- 8
@ S 02 leingang Diagnostics output () Fieldbus bit
2 @ CIP Safety input [#0-1] 'Eor;glacn];’.s"fe“ Data range:
Instance: ~
3 @ CIP Safety input [ro-0 | 20O Safety frstance
Local terminals..
' TBIP-L5-4FDI-4FDX [#FDIL
a m i 00 Fore7NotHal” R
5 III '(rgol:;&)s;;;slm [frﬂm FDI 4/5 Not-Halt™ — [ 10 [ 20 [ 30 [ 40 [ 50 [ 60 [ 70
01 | 11 [ 21 [ 31 [ 41 | 51 [ 61 [ 71
6 |I| Egggﬁ;ggm 0-0 [ﬁl FDI 2/3 Not-Halt™ 02 | 12 [ 22 [ 32 [ 42 | 52 [ 62 | 72
- 03 | 13 [ 23 | 33 [ 43 | 53 [ e3 [ 73
7 ! B |automatcstart s“;“t‘;“f.‘ﬁd‘e' 04 | — | 24 | 34 | 44 | 54 | 64 | 74
- - 05 25 | 35 | 45 | 55 | 65 | 75
8 ! ' Automatic start S;rt vicai 06 - 26 | 36 | 46 | 56 | 66 | 76
= : 07 | 17 |27 [ 37 | 47 | 57 [ e7 | 77
3 ! B |automaticstart s“;"é}'";m
10 ! B |automatcstart S
1 ! 0 |automatcstart ;“;“t";s";‘ﬁd‘e'
12 ! B |automaticstart ;ﬁmﬁw‘e’
13 ! ' Automatic start ;A;"t";“;;m
Paste Remo
14 “ TBIP-L5-4FDI-47DX "FDX 88 Sicherer = e ‘
(100001528) Ausgang” Remove all assignments for CIP Safety |
15 “ Eo%;bi;‘;?)lm -FD:‘! 101‘_11 Sicherer Remove current data range for CIP Safety
- “ TBIP-L5-4FDI-4FDX "FDX 12/13 Sicherer
(100001828) Ausgang”
- “ TBIP-L5-4FDI-4FDX “FDX 14/15 Sicherer
(100001828) Ausgang”
18 A |opssRryoumut 14 ;i:‘g‘;ﬂz.sarﬂ"
19 _‘Q CIP Safety output 15 -!1'5 2 iy
20 ﬁ CIP Safety output 16 ;i':g:ﬂ:.saf&t"
5-1 [ou] TRUE
515 ; Colors of all devices - v
[ Show &ll entries
Fig. 79: Output 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 the device’s IP address will not be stored on the
memory chip.

Storing the configuration during module start

v
v
v
>

>
=

The device is not supplied.
The memory chip is empty.
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)

>

| 2
>
=

90

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 (1 826)] - [TEPN Configuration.AS3BW]

Edit View
Ve c v = & A "? .
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 @ FDX 8/9 Safe output -> 1. 055D B Configuration log » B 1-4F-CPU input -> &1. 055D
00 F-CPU output” ] Jalidate “FDI &7 E-stog’ K
Werkspace: TBPN r Change password ...
5/ TEPN Cenfiguration [3]_, - ¥ Sefupinterface.. ul T -
_EO L— Work offline . EREm 4
< — - P >
i FD safe 2. 055D L} 62, 0SSD
“0-1 F-GRU ouput’ @ “EDI 45 E-stog’ G
i" ﬂ .
[2] — B .
B0 ) ~ BFDI4B] L
€ E - > < >
W FDX 12 e OSSD L) 63. OSSD
02 F-GRU output” @ FDI 213 Estop’ D
o | I
1] B s b
B0 v BFDI 23] v
< > < >
@ FDX 14 e 4.0SSD &7 4. 055D
"0-3 F-CFU output” 2l "FDI 01 E-stog’ K
A ] I R i S I
o] e ol 7
Bo3) v EFDI0A] w
Devices | Catalog Components | Workspace < - T )' < T T TT T >
Delete monitor configuration CN 27.02; Release Code: BF7F interface: 192.168.1.105; The safety monitor is running in configuration mode
Fig. 80: 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” [ 87]
Invalid/ Valid - Device start -
none - Device running

- Loading the configura-
tion from the memory to

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

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

Valid Valid equal Device start -
—> Device running
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Configuration Module Diagnostics
In device External Device/ behavior
memory memory
Valid Valid unequal Device start Configuration miss-
— Device running match, see ,Memory
and F-Config
Status” [ 87]
Valid No memory - Device start No memory chip
chip plugged - Device not running plugged, see ,Memory
and F-Config
Status” [ 87]
Valid Memory chip - During operation No memory chip
pulled plugged, see ,Memory
and F-Config
Status” [ 87]
changed dur- Valid unequal During operation -

ing operation

- The new configuration

is checked.

—> Loading the configura-
tion from the memory to

the device
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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

v The device to be replaced must be in rotary mode [ 38].

» Disconnect the device to be replaced from the power supply and remove the memory
chip with the valid configuration.

» Important: Do not mix up the memory chip.

» Take devices to be replaced out of operation according to chapter "Decommission-
ing” [ 94].

» Install the new device as described in the chapter “Installing” [ 21].

» Connect the device to the supply voltage with the power supply switched off [ 26].

» Important: Do not yet connect I/O level and Ethernet, do not plug memory chip.

»  Optional: If the replacement device is not in the delivery state, reset the device to factory
settings. To do this, proceed as follows:
Set the rotary coding switch on the device to 900 (factory reset) [ 38], switch on the sup-
ply voltage, wait 1T min. and switch the device off again.

»  Afactory reset is not necessary for a device in the delivery state.

» Insert the memory chip with the valid configuration and set the IP address of the original
device at the rotary coding switches [ 38].

»  Close the service window.

»  Switch on supply voltage and wait 1 min.

»  Disconnect the device from the power supply again.

»  Connect sensors and actuators as well as Ethernet cables [ 26].

»  Switch on supply voltage.

»  Check the safety configuration.

» Defective or faulty devices must not, in any event, be put back into circulation. Dispose of

the devices as described in the chapter “Disposal” [ 94].
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Maintenance
The TBIP-L...-FDIO1-2I0L 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 TBIP-L...-FDIO1-2I0OL.

Decommissioning

The machine manufacturer is responsible for decommissioning the TBIP-L...-FDIO1-2IOL. 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.

Disposal

g 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
TBIP-L5-FDIO1-2I0L
ID 6814056
YoC According to device labeling
TBIP-L4-FDIO1-2I0L
ID 100000360
YoC According to device labeling
TBIP-LL-FDIO1-2I0L
ID 100027260
YoC According to device labeling
Supply
Connector
TBIP-L5-FDIO1-2I0L 7/8", 5-pin
TBIP-L4-FDIO1-2I0L 7/8", 4-pin
TBIP-LL-FDIO1-2I0L M12, L coded, 5-pin
V1 (incl. electronics supply) 24VDC

V2

24 VDC, only through connected

Permissible range

20.4...28.8 VDC

Isolation voltages > 500 VAC

Interfaces

Ethernet 2 X M12, 4-pin, D coded
Service interface Ethernet

Times

Internal delay time (for calculating the Watch- 10 ms

dog time)

Response times

See Safety Characteristic Data [ 37]

General technical data

Max. cable length

Ethernet 100 m (per segment)
Sensor/actuator 30m
Operating/storage temperature -40°C... +70°C (-40 °F...+158 °F)
Protection class IP67/1P69K

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

Fibre-glass reinforced Polyamide (PA6-GF30)
Window material Lexan

Housing material
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Tests

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

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

Shock test According to EN 60068-2-27

Electro-magnetic compatibility

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

14.2  Technical data - safety inputs

96

Safety inputs for OSSD
Signal voltage, low level

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

Signal voltage, high level

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

Max. OSSD supply per channel

2A

Max. tolerated test pulse width

1ms

Min. interval between two test pulses

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

Safety inputs for potential free contacts
Loop resistance

<150Q

Max. line capacity

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

Test pulse, typ.

0.6 ms

Test pulse max.

0.8 ms

Interval between two test pulses, min.

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

Suitable for inputs according to EN 61131-2,

type 1

Output level in OFF-state <5V
Output level in OFF-state <1TmA
Test pulse resistive load, max. 0.5ms
Test pulse max. 1.25 ms
Interval between two test pulses, typical 500 ms
Interval between two test pulses, min. 250 ms

Max. output current

2 A (resistive)

Max. total current for device

9A

Derating curve
S I[A]

Max. output current

2 A (DC load)

Derating curve
IA]
2 =

1.57

The user has to provide an additional overcurrent protection on site.
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15 Description of the Standard DXP Channels

The TBIP-L...-FDIO1-2I0L has two standard DXP channels.

X1/XD1

X2/XD2

COo/X0

C1/x1

C2/X2

C3/X3

P1/XF1

FE

Address

P2/XF2

Fig. 81: Device structure — DXP channels

TBEN-L4 TBEN-LL Meaning
TBEN-L5
X1 XD1 Power IN
X2 XD2 Power OUT
co X0 FDIO/1, safety-related input
C1 X1 FDI2/3, safety-related input
c2 X2 FDX4/5, safety-related input
C3 X3 FDX6/7, safety-related input
c4 X4 DXP8/9, standard in-/outputs
(safe shutdown via FSOO0 possible)
&) X5 DXP10/11, standard in-/outputs
(safe shutdown via FSOO0 possible)
c6 X6 IOL, IO-Link port1
c7 X7 IOL, 10-Link port2 (safe shutdown via FSO 1 possible)
IPaddress  IP Address  Rotary coding switch for address setting (last byte of the IP ad-
dress for the safe function unit)
P1 XF1 Ethernet 1
P2 XF2 Ethernet 2
FE FE Functional earth
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15.1

100

Functions and operating modes

The universal digital DXP channels can be used as inputs or outputs depending on the applica-
tion requirements. Up to four 3-wire PNP sensors or four PNP DC actuators with a maximum
total output current of 2 A can be connected.

DXP channel supply

The two DXP channels are supplied via the internal safe output FSOO0. The supply of the DXP
channels via FSOO enables the safety-related shutdown of the slots C4 and C5 Ethernet or re-
spectively C4 and C5 or X4 and X5.

NOTE

ﬂ The supply of the DXP channels via FSOO is done by a pulsed voltage. The pulsed
voltage can influence the function of connected sensors. To prevent this, the test
pulse can be changed or switched off completely in the Turck Safety Configurator
via the expert settings at the FSOO0 output.
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16 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.

16.1  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.

16.2  Connecting digital sensors and actuators

The device has two female M12 connectors for connecting standard digital sensors and actuat-
ors. The maximum tightening torque is 0.6 Nm.

Fig. 82: M12 connector, DXP channels C4...C5 or X4...X5

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

_C
5 1=FSO0
S 2=DI/DO
1(000)3 3=GND (V1)
o 4=DI/DO
5 4 5=FE

Fig. 83: Pin assignment C4...C5 or X4...X5
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Operating

17 Configuring

17.1  Parameters
The default values are written in bold.

Parameter name Value Meaning Description
Manual output reset after overcur- 0 No The output switches on automatic-
rent (SRO...) ally after an overload.

1 Yes After an overcurrent, the output
switches on again only after reset-
ting and switching on again.

Activate output 0 No
(ENDO...) Yes
18  Operating
18.1  LED displays — DXP channels
LED DXP 8...11 Meaning (input) Meaning (output)
(C4...C5 or X4...X5)
Off Input inactive Output inactive
Green Input active Output active
Green/red flashing Input active, overload at supply -
Red blinking Input inactive, overload at supply Overload of the supply voltage
Red - Output active with overload or

short circuit
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18.2  Process input data
18.2.1 Overview — complete module
The process input data of device are structured as follows:
Word no. |Bit |[Bit |Bit |Bit |[Bit |Bit |Bit9 Bit8 |Bit7 Bit6 |Bit5 Bit4 Bit3 [Bit2 Bit1 |BitO
15 |14 [13 |12 |11 |10
Status n See [ 83]
word
Basic n+1... Status messages for standard I/O channels [ 103] and IO-Link master channels [ 122]
n+2
Fieldbus |n+3 Status of the safe unit [ 86]
bits
Safety n+4... Process input data safe I/O channels [ 85]
status n+10
10-Link n+11... IO-Link process input data [ 122]
channels |n+42
Dia- n+43 - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - Overcurrent diagnostics [ 103]
gnostics | 4 44 DXP-diagnostics [ 103] - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ -
n+45... |0-Link port diagnostics [ 122]
n+46
10-Link n+46... 10-Link Events [+ 122]
Events n+78
Module |n+79 Module status [ 83]
status

18.2.2  Process input data — standard DXP channels

Word no. Bit |Bit |Bit |Bit |Bit11 [Bit10 |Bit9 |Bit8 |Bit7 |Bit6 Bit5 |Bit4 Bit3 |Bit2 Bit1 |Bit0
15 (14 |13 |12
Basic n+1 - - - - DXP11|DXP10 |DXP9 |DXP8 |- - - - - - - -
C5/X5 |C5/X5 |C4/X4 |C4/X4
P2 P4 P2 P4
Dia- n+44 |- - - - SCO11|SCO10|SCO9 |SCO8 |- - - - - - - -
gnostics

Meaning of the process data bits

V02.00 | 2021/11

Bit Value Meaning

DXP... 0 Input active C.../X... = connector

C../X.Poo Input active C0...C7 (TBEN-L4 or
TBEN-L5)
X0...X7 (TBEN-LL)
P...=pin

SCO... 0 -

Overcurrent at output
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Operating

183  Process output data

18.3.1  Overview — complete module
The process output data of device are structured as follows:

Word no. Bit |Bit |Bit |Bit |Bit |Bit |Bit9 |Bit8 Bit7 |Bit6 Bit5 |Bit4 |Bit3 |Bit2 |Bit1 Bit0
15 (14 |13 |12 |11 10
Basic n+1 Control: DXP channels
Fieldbus bits|n + 2 Status of the safe unit [ 89]
Safety n+3 Unlock Safe Unit [+ 88]
status
[O-Link n+4... |O-Link process output data [ 124]
channels n+5

18.3.2 Process_output_data — standard DXP channels

Word no. |Bit |Bit |Bit |Bit |Bit11 |Bit10 |Bit9 |Bit8 |Bit7 |Bit6 Bit5 Bit4 Bit3 Bit2 |Bit1 Bit0
15 (14 |13 |12

Basic |n+1 |- |- |- |- |DXP11|DXP10|DXP9 |DXP8
C5/X5 |C5/X5 |C4/X4 |CA/X4
P2 P4 P2 |P4

Meaning of the process data bits

Bit Value Meaning
DXP... 0 Output inactive C.../X... = connector
C../X.Poo Output active C0...C7 (TBEN-L4 or TBEN-L5)
X0...X7 (TBEN-LL)
P ...=pin
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19 Technical Data — DXP Channels

The first section of the operating instructions contains the general technical data of the device
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[ 95].

Technical data

Digital inputs

Number of channels 4

Input type PNP

Switching threshold EN 61131-2 type 3, PNP

Operating current <100 mA

Signal voltage low level <5V

Signal voltage high level >11V

Signal current low level <1.5mA

Signal current high level >2mA

Input delay 0.2ms

Input frequency 400 Hz

Sensor supply C4/X4, C5/X5: FSO 0 max. 2 A; 500 mA per
input

C6/X6: VAUXT max.2 A
C7/X7:FSOT max.2 A

Derating [ 97]

Potential isolation

Galvanic isolation to P1/P2,
voltage proof up to 500 VAC

Digital outputs

Number of channels

4, DC actuators

Output type PNP
Output voltage 24 VDC
Load type Ohmic

Output current per channel

0.5 A, short-circuit proof, max. 2 A (ohmic)
1 A (inductive) over all standard outputs

Simultaneity factor

1 for the complete module
Total current max. 2 A at FSOO0

Actuator supply

C4/X4, C5/X5: FSO 0 max. 2 A; 500 mA per
output

C6/X6: VAUX1 max. 2 A

C7/X7:FSO1 max.2 A

Derating [ 97]

Potential isolation

Galvanic isolation to P1/P2,
voltage proof up to 500 VAC
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20  Description of the IO-Link Channels
The TBIP-L...- FDIO1-2I0L provides two IO-Link ports at the connectors C6 and C7 or X6 and X7.

2-channel IO-Link master according to specification V1.1
two universal digital channels, PNP, channel diagnostics, 0.5 A

X1/XD1 X2/XD2

Co/X0 C4/X4

C1/X1 C5/X5
C2/X2 C6/X6

C3/X3 C7/X7

-
O,
|
O.
-
O.
|
O.
-

IP
Address

]

P1/XF1 P2/XF2

‘6

FE

Fig. 84: Device structure - 10-Link channels

TBEN-L4 TBEN-LL Meaning

TBEN-L5

X1 XD1 Power IN

X2 XD2 Power OUT

Cco X0 FDIO/1, safety-related input

C1 X1 FDI2/3, safety-related input

c2 X2 FDX4/5, safety-related in-/output

a3 X3 FDX6/7, safety-related in-/output

c4 X4 DXP8/9, standard in-/outputs
(safe shutdown via FSOO possible)

(@) X5 DXP10/11, standard in-/outputs
(safe shutdown via FSOO possible)

C6 X6 IOL, 10-Link port 1

c7 X7 IOL, 10-Link port 2 (safe shutdown via FSO 1 possible)

IP Address  IP Address  Rotary coding switch for address setting (last byte of the IP ad-
dress for the safe function unit)

P1 XF1 Ethernet 1
P2 XF2 Ethernet 2
FE FE Functional earth
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Description of the I0-Link Channels

20.1  Functions and operating modes
The TBIP-L...-FDIO1-2I0L has two Class A IO-Link ports at slots C6 and C7 or X6 and X7.

The I0-Link channels at pin 4 can be parameterized independently of each other and operated
either in 10-Link mode or in SIO mode (Dl in standard I/O mode).

The universal digital channels at pin 2 of the slots C6 and C7 or X6 and X7 are designed as DXP
channels and can be freely used as input or output.

20.1.1  Power supply of the IO-Link ports

The 10-Link port IOL1 at C6 or X6 is supplied via V1. The I10-Link port IOL2 at C7 or X7 is supplied
via the internal safe output FSO1.

10-Link port Connector  Power supply
IOL1 C6/X6 VAUX1
IOL2 C7/X7 FSO1 (clocked by test pulses)

NOTE

ﬂ The supply of the |0 channels IOL2 via FSO1 is done by a pulsed voltage. The pulsed
voltage can influence the function of connected I0-Link devices to the device. To
prevent this, the test pulse can be changed or switched off completely in the Turck
Safety Configurator via the expert settings at the FSO1 output.

20.1.2  Supply of connected IO-Link devices (Class A and Class B)

The 10-Link ports provide Class A power on pins 1 and 3 and Class B power on pins 2 and 5 for
the connected IO-Link devices. The two supply voltages are not galvanically isolated.

Set the respective output (DXP13 or DXP15) in the process output data in order to activate the
Class B supply, [ 124].
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21 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.

21.1  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.
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21.2  Connecting IO-Link Devices

The device has two M12 connectors for connecting I0-Link devices. The maximum tightening
torque is 0.6 Nm.

110

o ®

1©PeeIE

@ © € .

Fig. 85: M12 connector, IO channel IOL1, C6 or X6

»  Connect the I0-Link devices to the device according to the pin assignment.

R
2 1=Vaud
5 2=DI/DO
1(000)3  3=GND (V1)
o 4=C/Q
5 4 5=GND (V1)

Fig. 86: Pin assignment |O-Link port IOL1 (C6 or X6)

Pin Signal Meaning

1 Vaux] Class A supply

2 DI/DO Digital input or digital output/Class B supply
3 GND (V1) Ground V1

4 c/Q 10-Link

5 GND (V1) Functional earth
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Fig. 87: M12 connector, 10 channels I0L2, C7 or X7

»  Connect the IO-Link devices to the device according to the pin assignment.

<
5 1=FSO1
5 2=DI/DO
1(600)3 3=GND (V1)
o 4=C/Q
5 4 5=GND (V1)

Fig. 88: Pin assignment I0-Link port IOL2 (C7 or X7)

Pin Signal Meaning

1 FSO1 Class A supply (can be switched off safely)

2 DI/DO Digital input or digital output/Class B supply
3 GND (V1) Ground V1

4 c/Q [O-Link

5 GND (V1) Functional earth

NOTICE
Wrong supply of 10-Link devices (Class A)

Damage to the electronics

» Only supply 10-Link devices (Class A) with the voltage VAUX1 provided at the
supply terminals.

Connecting Inductive Coupler (Class A)

The |O-Link port IOL2 at C7 or X7 is supplied via the internal safe output FSO1. Inductive

couplers (Class A) cannot be connected to port C7 or X7 due to the test pulses of the safe out-
put.

»  Only connect inductive couplers to port C6 or Xé.
»  Setthe parameter “Cycle time” to a minimum value of 10.4 ms.
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Commissioning

22 Commissioning

22.1  Commissioning an |O-Link device with 10-Link V1.0

[O-Link devices in accordance with 10-Link specification V1.0 do not support data storage. If an
[O-Link V1.0 device is used, data storage on the |O-Link port must be deactivated.

» Set Data storage mode at the port to deactivated, clear.

» Load the parameter changes into the device.

»  Connect the IO-Link V1.0 device.

= The LED IOL at the IO-Link port is green, I0-Link communication active.

= 01/L1-FDIOL-210L Parameterization [r=| = ]
Device type Intern-L1-FDID1-210L
Dregcription Safety, 2 10-Link channels
-8 a3 = v Offline parameterization
Mame Walue - -
C6 - 10-Link [Channel 12) IO-Link Port-parameters x
CE - D¥P [Channel 13) 1
£l C7 - 10-Link (Channel 14) Parameter Value Meaning
= Motation name
Channel name
= 10-Link port parameters
Operation mode 10-Link. without walidation Cperation mode | 10-Link Pin 4 is of
[rata storage mode I ar w ithout in 10-Link
Cycle time automatic validation | The maste
Revizian automatic = doss not
Activate Duick Start-Up no if the conl
Dievice parametrization via .. inactive L devices
. - . = matches t
= Diagnostic settings configure
Eroce{ss i?p;F data ipvalid diat_g:ﬁost.tic gene;lrated . IO-Linkwith | Pn 4 s of
eactivate diagnostics natifications and wamings compatiole | in IO-Link
&I Data mapping device The maste
Frocess input data mapping zwap 16 bit checks, i
Process output data mapping zwap 16 bit wendor IO
[ CF - DXP (Channel 15]) the device _
= Parameters i — _ | the conne
bz vl bt re st sfter o hr i b
[ akK ] [ Cancel ] [ Apply ]
=il Dizcornected (] Data ==t

Fig. 89: Deactivate or respectively delete the data storage mode with the DTM (example).
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22.2  Commissioning an IO-Link device with 10-Link V1.1

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

The data storage memory of the master can be deleted in two ways:

Set back the master to factory settings.
Delete the data storage memory via the parameter Data storage mode.

Resetting the master to factory settings with the DTM

»  From the Factory settings drop-down menu, select Set to factory settings.
» Load the parameter changes into the device.
=  The DTM resets the device automatically.

Device type BL Service Ethernet

Description BL 5Service over ethernet communication DT

B~ i@ B O welwet Q0 & ﬂﬂ Busaddress management

Online available devices | Add devices manuall}ll
Ilndustrial LANM [192.168.1.50/255. 255, 255.0)

IF address Version | Mode
TEPN-L1-FDIO1-2101] 151 0.0.0.0 ao 1.0.11. | PGM_DHCP

IFactory reset - Default parametersl

x)

Planned devices I

| |Device type |DnlineID |Busaddress |Designati0n [Tag' |Devic:e short name

TEPN-L1-FDIOT-210L 151002E/C 192.168.1.254 TBPM-L1-FDIOT-210L

[ 0] ] [ Cancel ] [ Apply

[z Dizconnected ’_|

Fig. 90: Reset device to factory settings via DTM (example)

»  Connect the I0-Link V1.1 device.
=  The LED IOL at the IO-Link port is green, I0-Link communication active.
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Commissioning

Delete the data storage memory via parameters

» Set Data storage mode to deactivated, clear.

» Load the parameter changes into the device.
» Re-activate the data storage, if necessary.
» Load the parameter changes into the device.
»  Connect the IO-Link V1.1 device.
=  The LED IOL at the IO-Link port is green, IO-Link communication active.
= 01/L1-FDIOL-2I0L Parameterization [ = ]
Device type Intern-L1-FDI0O1-210L
"TUNRCK
D escription Safety, 2 10-Link channels
B0 Or (@ v Offline parameterization
Marmne Walue - -
CE - 10-Link (Channel 12] I0-Link Port-parameters C
C6 - DXP [Channel 13) 1
[l C7 - 10-Link (Channel 14) Parameter Value Meaning
=1 Motation name
Channel name
= 10-Link port parameters
Operation mode 10-Link. without walidation Operation mode | 10-Link Pin 4 is of
[rata storage mode ; without in 10-Link
Cycle time validation | The maste
Revizian automatic 1 doss ot
Activate Duick Start-Up no if the con
Device parametrization via ... inactive L devices
Di tic gettings i maiches 1
° I:'gnos input d tg' lid di ti ted configure
Droce:s |:1p;. ata |tr_wa| |at_g:_nost.|c: genedra ed O-Linkwith | Fin 4 5 of
eactivate diagnostics natifications and warnings compatiole | in I0-Link
&I Data mapping device The maste
Frocess input data mapping zwap 16 bit checks, i
Process output data mapping zwap 16 bit wendor ID
= C7 - DXP [Channel 15]) the device il
= Parameters - _ | the conne
bz vl bt re st sfter o hr adlf| < Ll L
[ QK ] [ Cancel ] [ Aipply ]
=il Dizcornected (0 Data ==t

Fig. 91: Deactivate or respectively delete the data storage mode with the DTM (example).
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23 Configuring

23.1  Parameters

Byte |Bit7  |Bit6é  |Bit5  |Bit4  |Bit3  |Bit2  |Bit1  |Bit0
Basic

0 - - - - - - - -

DXP15_ - DXP13_ - - - - -

SRO SRO
DXP15_ - DXP14_ - - - - -
ENDO ENDO
10-Link
IOL1 4 GSD Quick data storage Operation mode
Start-Up mode
5 Cycle time
Process output Process input Deactivate PDIN |Revision
data mapping data mapping diagnostics invalid
7.1 |- - - - - - - -
12 Vendor ID (LSB)
13 Vendor ID (MSB)
14 Device ID (LSB)
15 Device ID
16 Device ID
17 Device ID (MSB)
18 - - - - - - - -
19 - - - - - - - -
I0L2 20...35 Assignment similar to IOL1 (byte 4 to 19)
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Configuring

Meaning of parameter bits

The default values are written in bold.

Parameter name Value
dec.

Operationmode 0

Meaning

Hex.

0x00 10-Link without
validation

Description

Pin 4 is operated in 10-Link mode.
The master does not check if the connected device matches
the configured one.

1

0x01 [O-Link with family
compatible device

Pin 4 is operated in 10-Link mode.

The master checks if the vendor ID and the MSB of the device
ID (this byte defines the product family) of the connected
device match those of the configured one. If the master de-
tects a mismatch, the I0-Link communication is established,
but there is no process data exchange. The device remains in
the safe state (Pre-Operate).

Parameters and diagnostic information can be read and re-
spectively written.

0x02 10-Link with
compatible device

Pin 4 is operated in 10-Link mode.

The master checks if the vendor ID and the device ID of the
connected device match those of the configured one. If the
vendor ID matches, but the device ID not, then the master
tries to write the device ID to the device. If the writing is suc-
cessful, then the device is a compatible one, process data ex-
change is possible. If writing the device ID is not successful,
then process data exchange is not possible. The device re-
mains in the safe state (Pre-Operate).

Parameters and diagnostic information can be read and re-
spectively written.

0x03 10-Link with
identical device

Pin 4 is operated in 10-Link mode.

The master checks if the device type (vendor ID and device
ID) and the serial number of the connected device match the
data of the configured one. If the master detects a mismatch,
the 10-Link communication is established, but there is no
process data exchange. The device remains in the safe state
(Pre-Operate).

Parameters and diagnostic information can be read and re-
spectively written.

0x04 DI (with parameter
access)

Pin 4 is generally operated as simple digital input.

However, an acyclic parameter access from the PLC or the
DTM is possible. The I0-Link master starts the port in |O-link
mode, parameterizes the device and sets the port back into
SIO mode (SI). The port remains in SIO mode (DI) until a new
|O-Link request is sent from the higher-level control.

Data storage is not supported. Connected devices have to
support the SIO mode (DI).

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

0x08 DI

Pin 4 is operated as simple digital input. Data storage is not
supported.
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Parameter name Value Meaning Description

dec. Hex.
Data storage mode Synchronization of parameter data of |O-Link devices (storing the parameter of the connected
device in the master).

If the synchronization is not possible, a diagnostic message is displayed (DS_ERR). In this case
the data memory of the master must be deleted:

» Select option "11 = deactivated, delete" to delete the data memory of the master
|O-Link devices in accordance with 10-Link specification V1.0 do not support data storage.
When using 10-Link devices with [O-Link V1.0:

» Select option "11 = deactivated, delete" to deactivate data storage.

0 0x00 Activated Synchronization of parameter data activated. The actual data
(master or device) serve as the reference data.

1 0x01 overwrite Synchronization of parameter data activated, the data in the
master serve as reference data.

2 0x02 readin Synchronization of parameter data activated. The data in the
connected |O-Link device serve as reference data.

3 0x03 Deactivated, clear Synchronization of parameter data deactivated. The data set

in the master is deleted.

Activate Quick
Start-Up

For fast applications (e.g. tool changing applications) the start-up time of IO-Link devices can
be shortened. The start-up time defined in the 10-Link specification (TSD = Device Detection

Time) is reduced.

0 0x00 No The start-up time is within the specified range (0.5 s). All 10-
Link devices in accordance with the specification can be op-
erated.

1 0x01 Yes The start-up time is reduced to approx. 100 ms. It is not sup-
ported by every IO-Link device. It can thus be necessary to
check if the used IO-Link device starts in this mode.

Device parameter- 0 0x00 inactive The port is generic or is not parameterized.

ization via G5D 1 0x01 Active In PROFINET the port is parameterized with a specific device

(GSD) type from the GSDML-file.

Cycle time 0 0x00 Automatic The lowest cycle time supported by the device is taken from
the table.

16... 0x10 1.6=132,8ms Settable in steps of 0.8 or 1.6 ms.

191 ...

OxBF
255 OxFF Automatic, Compeatibility mode The mode solves possible communica-
compatible tion problems with sensors of the SGB family from IFM.
Revision 0 0x00 Automatic The Master defines the I0-Link revision automatically.

1 0x01 V1.0 |O-Link Revision V 1.0 is used.

Process inputdata 0 0x00 Diagnostic If the process data are invalid, a respective diagnostic mes-
invalid generated sage is generated.
(PDIN invalid) 1 0x01 No diagnostic gen- Invalid process data do not cause a diagnostic message.

erated
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Configuring

Parameter name

Deactivate dia-
gnostics

Value Meaning

dec. Hex.

Description

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

0 0x00 No

The master transmits all I0-Link Events to the fieldbus.

1 0x01 Notifications

The master transmits all |O-Link Events to the fieldbus except
for 10-Link notifications.

2 0x02 Notifications and
warnings

The master transmits all |O-Link Events to the fieldbus except
for IO-Link notifications and warnings.

3 0x03 Yes

The master doesn't transmit any IO-Link Event to the field-
bus.

Process input data
mapping

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

the fieldbus side.

0 0x00 Direct

The process data are not swapped.
i.e.: 0x0123 4567 89AB CDEF

1 0x01 Swap 16 bit

The bytes are swapped per word.
i.e.: 0x2301 6745 AB89 EFCD

2 0x02 Swap 32 bit

The bytes are swapped per double word.
i.e.: 0x6745 2301 EFCD AB89

3 0x03 swap all

All bytes are swapped.
i.e.: OXEFCD AB89 6745 2301

Process output
data mapping

see Process input data mapping

Vendor ID 0...65535 Vendor ID for the port configuration check
0x0000...0xFFFF

Device ID 0...16777215 Device ID for the port configuration check
0...0xO0FFFFFF 24 bit value
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Values for the parameter "cycle time” in ms:

Time |Value |Time |Value [Time |Value [Time |Value |Time |[Value |Time |Value
auto |0x00 (16 0x58 |31.2 |Ox7E |60.8 |0x92 [91.2 |OxA5 [121.6 |0xB8

1.6 0x10 [16.8 |Ox5A |32 0x80 (624 |0x93 (928 |0xA6 |123.2 |0xB9

24 0x18 |17.6 |Ox5C 336 |0x81 |64 0x94 944 |OxA7 |124.8 |0xBA
3.2 0x20 |184 |Ox5E |35.2 |0x82 |65.6 |0x95 |96 0xA8 |126.4 |OxBB

4 0x28 [19.2 |0x60 |36.8 |0x83 |67.1 0x96 [97.6 |OxA9 (128 0xBC

4.8 0x30 |20 0x62 [384 |0x84 |68.8 |0x97 [99.2 |OxAA |129.6 |0xBD
5.6 0x38 (20.8 |0x67 |40 0x85 [70.4 |0x98 |100.8 |0xAB |131.2 |OxBE

6.4 0x40 (216 |0Ox66 |41.6 |0x86 |72 0x99 [102.4 |OxAC |132.8 |OxBF

7.2 0x42 (224 |0x68 |43.2 |0x87 |73.6 |0Ox9A |104 OxAD |reserved

8 0x44 |23.2 |Ox6A |448 |0x88 |75.2 |0Ox9B |105.6 |OxAE
8.8 0x46 |24.0 |0x6C |464 |0x89 |76.8 |0x9C |107.2 |OxAF
9.6 0x48 (248 |Ox6E |48 Ox8A |784 |0x9D |108.8 |0xBO
104 |Ox4A |25.6 |0x70 |49.6 |0x8B |80 Ox9E [110.4 |OxB1
11.2 |0x4C |26.4 |0x72 |51.2 |0x8C [81.6 |Ox9F |112 0xB2
12.0 |Ox4E |27.2 |0x74 |52.8 |0x8D [83.2 |OxAO |113.6 |OxB3
12.8 |0x50 (28 0x76 |544 |Ox8E |84.8 |0OxA1 |115.2 |OxB4
13.6 |0x52 (28.8 |0x78 |56 Ox8F [86.4 |0xA2 |116.8 |0xB5
144 |0x54 ([29.6 |0x7A |[57.6 |0x90 |88 O0xA3 |118.4 |0xB6

15.2 1x56 |304 |0x7C |59.2 0x91 [89.6 |0xA4 (120 0xB7 |auto., |OxFF
comp.

23.1.1  Adapting process data mapping

The mapping of process data can be adapted application-specifically via the 10-Link master's
parameterization.

Depending on the used fieldbus, it can be necessary to swap process data word-wise, double
word-wise or completely in order to align them to the data structure in the PLC. The process
data mapping is determined channel by channel through the parameters process input data
mapping and process output data mapping.
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24 Operating

241 LED displays — I0-Link channels

LED IOL, Meaning (Channel in 10-Link-mode)

LED 12 (C6/X6),

LED14 (C7/X7)

Off Port inactive, no 10-Link communication, diagnostics deactivated
Green flashing [O-Link communication, process data valid

Red flashing [O-Link communication and module error, invalid process data

Red |O-Link supply error free, no I0-Link communication and/ or module

error, process data invalid

LED IOL, Meaning (channel in SIO mode (DI))

LED 12 (C6/X6),

LED14 (C7/X7)

Off No input signal

Green Digital input signal active

LED DXP, Meaning (input) Meaning (output)
LED 13 (C6/X6),

LED15 (C7/X7)

Off Input active Output inactive
Green Input active Output active
Red - Output active with overload or

short-circuit
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24.2  Process input data

24.2.1  Overview — complete module

The process input data of device are structured as follows:

Word Bit |Bit |(Bit |Bit |Bit |[Bit |Bit9 Bit8 |Bit7 Bit6 (Bit5 |Bit4 Bit3 [Bit2 Bit1 (Bit0O
no. 15 14 13 12 11 10

Status word |n See [ 83]

Basic n+1... Status messages for standard I/O channels [ 103] and IO-Link master channels [ 122]
n+2

Fieldbus bits |n + 3 Status of the safe unit [ 86]

Safety n+4... Process input data safe I/O channels [ 85]

status n+10

10-Link n+11... IO-Link process input data [ 122]

channels n+42

Diagnostics |n +43 - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - Overcurrent diagnostics [ 103]
n+ 44 DXP-diagnostics [ 103] - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ -
n+45... |0-Link port diagnostics [ 122]
n+46

10-Link n+46... I0-Link Events [+ 122]

Events n+78

Module n+79 Module status [ 83]

status
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24.2.2 Processinput data — O Link channels

Word [Bit15 [Bit14 (Bit13 [Bit12 |Bit Bit Bit9 |Bit8 Bit7 |Bit6 Bit5 (Bit4 |Bit3 |Bit2 |Bit1 [BitO
no. 11 10
Basic
n+1 |DXP15/DI14 |DXP13|DI12 - - - - - - - - - - - -
C7/X7 |C7/X7 |C6/X6 |C6/X6
P2 P4 P2 P4
n+2 - |DVS14| - |DVS12| - - - - - - - - - - - -
10-Link process input data
n+11 IOL1 process input data (connector C6/X6)
structure depends on channel parameterization
n+26
n+ 27 IOL2 process input data (connector C7X7)
structure depends on channel parameterization
n+42
Overcurrent diagnostics sensor supply (IOL1)
n+43 - - - - - - - - - VERR - - - - - -
V1
K1213
Overcurrent output
wesalscors] — o] — [ [ - - |- [ [-[-[-]-[-]-
10-Link port diagnostics— IOL1 (connector C6/X6)
n+45|GEN- |OVL |VHIGH|VLOW |ULVE|LLVU|OTMP|PRM |EVT1 |[EVT2 |[PD |HW |DS |CFG |PPE -
ERR ERR INV |ERR |ERR |[ERR
10-Link port diagnostics— I0L2 (connector C7/X7)
n+46 |GEN- |OVL |VHIGH|VLOW |ULVE|LLVU|OTMP|PRM |EVT1 |[EVT2 |[PD |HW |DS |CFG |PPE -
ERR ERR INV |ERR |ERR |[ERR

10-Link Events

n+47

Port (1st Event)

Qualifier (1st Event)

n+48

Event code low byte (1st Event)

Event code high byte (1st Event)

n+77

Port (16th Event)

Qualifier (16th Event)

n+78

Event code low byte (16th Event)

Event code high byte (16th Event)
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Meaning of the process data bits

Name Value Meaning
1/0 data
DXP... Configurable digital channel (DXP channel) C.../X... = connector
C./X...P.. ¢ No input signal at DXP channel CO...C7 (TBEN-L4 or TBEN-L5)
(pin 2) XO...X7.(TBEN—LL)
1 Input signal at DXP channel (pin 2) P...=pin
DVS... Input value valid (Data Valid Signal)
0 The 10-Link data are invalid.

Possible causes:
Sensor supply is pending below the admissible range.
IO-Link port is parameterized as simple digital input.
No device connected to the master.
No input data received from the connected device (only valid for
devices with an input data length > 0).
No reaction from the connected device to the sending of output
data (only valid for devices with an output data length > 0).
The connected device sends an error Process input data invalid.

1 The 10-Link data are valid.

|O-Link pro-  Process input data of the connected device The order of the 10-Link process in-
cess input put data can be changed via the parameter Process input data mapping.

data
Diagnostics
SCO... Overcurrent output
0 No overcurrent
1 Overcurrent at output (DXP channel used as output)
10-Link port s. "Software diagnostic messages”, [ 125]
diagnostics
10-Link s.”lO-Link Events”, [ 128]
Events
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24.3  Process output data
243.1  Overview — complete module
The process output data of device are structured as follows:
Word no. Bit |Bit |Bit |Bit |Bit |Bit |Bit9 Bit8 |Bit7 |Bit6 Bit5 Bit4 Bit3 |Bit2 Bit1 |Bit0
15 |14 |13 |12 |11 |10

Basic n+1 Control: DXP channels
Fieldbus bits|n + 2 Status of the safe unit [ 89]
Safety n+3 Unlock Safe Unit [+ 88]
status
[O-Link n+4... |O-Link process output data [ 124]
channels n+5
24.3.2 Process ouput data — 10 Link channels
Word Bit 15 Bit14 |Bit13 Bit12 |Bit |Bit |Bit9 Bit8 Bit7 |Bit6 [Bit5 |Bit4 Bit3 |Bit2 Bit1 Bit0
no. 11 10
Basic
n+1 |[DXP15 |-  [DXP13 |- |- |- |- |- - |- - - |- - - |

C7/X7 C6/X6

P2 P2

I0-Link process output data

n+4 |IOL1 (connector C6/X6)

structure depends on the channel parameterization (0...32 byte per channel)

n+19

n+20 |IOL2 (connector C7/X7)

structure depends on the channel parameterization (0...32 byte per channel)

n+ 35

Meaning of the process data bits
Name Value Meaning
1/0 data
DXP... 0 Output inactive C.../X... = connector
C.../X...P... 1 Output aCtiVe, max. Output current co...c7 (TBEN—L4 or TBEN—LS)
0.6 A X0...X7 (TBEN-LL)
P...=pin

[O-Link pro-  Process output data of the connected device The order of the 10-Link process
cess output output data can be changed via the parameter Process output data mapping.
data
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244 Software diagnostic messages
Diagnostic messages are divided into DXP, 10-Link master and |0-Link device diagnostics.

The "PDinvalid” diagnostic (process data invalid) can be sent from both devices, 10-Link master
or |0-Link device.

DXP diagnostics:

Diagnostic messages of the universal digital channels (DXP13 and DXP15)

10-Link master diagnostics (M):

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

10-Link device diagnostics (D):

The device diagnostics map the IO-Link Event Codes (according to the IO-Link specification)
sent from the IO-Link devices to the diagnostic telegram of the master.

Event codes can be read from the connected devices by using appropriate device tools (e.g.
IODD Interpreter).

Further information concerning the 10-Link Event Codes and their meaning can be found in
the IO-Link specification or in the documentation of the connected devices.

Byte no. |Bit7 Bite  |Bits Bit4  |Bit3  [Bit2  |Bit1 Bit 0
DXP diagnostics - overcurrent sensor supply
0 - VERR V1 - - - - - -
K1213
SCO15 - SCO13 - - - - -
10-Link port 1 (channel 12)
0 EVT1 EVT2 PDINV HWERR |DSERR |CFGERR |PPE -
(D) (D) (D, M) (D) (M) (M) (M)
1 GENERR |OLV VHIGH VLOW  |ULVE LLVU OTEMP  |PRMERR
(D) (D) (D) (D) (D) (D) (D) (D)
10-Link port 2 (channel 14)
2 EVT1 EVT2 PDINV HWERR |DSERR |CFGERR |PPE -
(D) (D) (D, M) (D) (M) (M) (M)
3 GENERR |OLV VHIGH VLOW  |ULVE LLVU OTEMP  |PRMERR
(D) (D) (D) (D) (D) (D) (D) (D)
Bit Meaning
DXP diagnostics
VERRV1 Overcurrent supply VAUX1 on channel 12/13
K1213
SCO... Overcurrent at output (DXP channel used as output)
10-Link master diagnostics
CFGER Wrong or missing device

The connected device does not match the channel configuration or there is no
device connected to the channel. This diagnostic message depends on the para-
meterization of the channel.
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Bit
DSER

Meaning

Data storage error
Possible causes:
Data storage mismatch:
|O-Link device in accordance with 10-Link V1.0 connected.X
The data storage buffer contains data of another device.
Overflow of the data storage buffer
The connected device may be locked for parameter changes or for data stor-
age.

PPE

Port parameterization

The port parameters are inconsistent.

Possible cause:

An operation mode with validation is set, but the vendor ID or the device ID in
the port configuration is “0”. The connected device can not be identified and is
thus not parameterizable.

10-Link master/device diagnostics

PDINV

Process input data invalid
The 10-Link master or the 10-Link device report invalid process input data. The
connected device is not in status "operate”, which means, it is not ready for op-
eration.
Possible cause:
The connected device does not match the configured one, additional dia-
gnostic message Wrong or missing device.
Process input data invalid diagnosis because the process value cannot be
measured (depends on the I0-Link device).

10-Link device diagnostics

The 10-Link device diagnostics depend on the I10-Link device used. Please refer
to the documentation for the 10-Link device for more detailed information on
the diagnostics.

Maintenance events
A Maintenance Event in accordance with the |O-Link specification occurred,
maintenance necessary.

EVT2

Out-of-specification events
An Out-of-Specification Event in accordance with the 10-Link specification oc-
curred.

GENERR

Common error

The device sends an error (device status 4, in accordance with I0-Link specifica-
tion), which is not clearly specified. Read out the device event codes in order to
be able to specify the error more precisely.

HWER

Hardware error
General hardware error or device malfunction.

LLVU

Lower limit value underrun
The process value lies under the parameterized measurement range or the
chosen measurement range has been chosen too high.

oLv

Overload
The connected device detected an overload.

OTMP

Over temperature
A temperature diagnosis is available on the connected device.

PRMERR

Parameterization error
The connected device reports a parameterization error (loss of parameters, no
parameter initialization, etc.).
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Bit Meaning

ULVE Upper limit value exceeded
The process value exceeds the parameterized measurement range or the
chosen measurement range has been chosen too low.

VLOW Undervoltage
One of the voltages at the connected device is below the defined range
VHIGH Overvoltage

One of the voltages at the connected device exceeds the defined range
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24.5 10-Link functions for acyclic communication

The acyclic access to the data of IO-Link devices is realized via 10-Link CALLs. In this context, a
distinction must be made between data records of the I0-Link master (IOLM) and data records
of connected IO-Link devices (IOLD).

The addressing of the IO-Link CALL defines which device is addressed via the CALL:
Addressing is done via the Entitiy_Port:

Entity_Port 0 = I0-Link master module (IOLM)
Entitiy_Port 1 =10-Link device at I0-Link port 1
Entitiy_Port 2 = I0-Link device at I0-Link port 2

2451 Port functions for Port O (I0-Link Master)

|O-Link-Index (port function invocation)

The access to the |O-Link master functionalities (port 0) is done via index 65535:

Subindex 64: Master Port Validation Configuration

The object writes a specific configuration of the devices which have to be connected to the |10-
Link port to the master. The master stores the data for the The 10-Link device expected at the
port and then accepts only one device at the port with exactly matching data (vendor ID,
device ID and serial number).

The Master Port Validation Configuration is only useful in combination with an operation mode
with validation (I0-Link with family compatible device, I0-Link with compatible device, 10-
Link with identical device.

Entity_Port 10-Link sub index Read/write Length

0 64 Write Max. 72 byte

Structure of the command IOL_Port_Config:

Content Size Format Comment

IOL1 VENDOR_ID 2 byte Unsigned 16
DEVICE_ID 4 byte Unsigned 32
FUNCTION_ID 2 byte Unsigned 16 Value: 0
SERIAL_NUMBER 16 byte String

IOL2 VENDOR_ID 2 byte Unsigned 16
DEVICE_ID 4 byte Unsigned 32
FUNCTION_ID 2 byte Unsigned 16 Value: 0
SERIAL_NUMBER 16 byte String
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Subindex 65: 10-Link Events
The object reads I0-Link Event diagnostics.

Entity_Port 10-Link sub index Read/write Length
0 65 Read 255 byte

NOTE
Only "appears” (coming diagnostics) and "Single Shot Events” are shown, as long as
they are pending.

Structure of the read data:

Byte 0 contains 2 bit per |O-Link port which show, if the process data of the connected
device are valid or not.

4 byte per diagnostic event, which assign and specify the diagnostics more precisely. A max-
imum of 14 Events per |O-Link port are shown.

Byte no. Bitno. Description
7 6 5 4 3 2 1 0
0 x  PD_Valid Input Port 1
X PD_Valid Output Port 1
X PD_Valid Input Port 2
X PD_Valid Output Port 2
- Reserved
reserved
2 Qualifier Defines the type of the event (Warning, Noti-

fication, Single Shot Event, etc.) in accordance
with 10-Link specification ,|O-Link Interface

and System”.
3 Port |0-Link port which sends an event
Event Code high byte High or- low byte of the error code sent
5 Event Code low byte
223 Qualifier See byte 2...5
224 Port

225 Event Code high byte
226 Event Code low byte
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Subindex 66: Set Default Parameterization

Writing this object sets the IO-Link master back to factory settings. Any parameter setting and
configuration is overwritten. The data storage buffer is deleted as well.

Entity_Port 10-Link sub index Read/write Length
0 66 Write 4 byte

Structure of the reset command:

Byte 3 Byte 2 Byte 1 Byte O

OxEF OxBE OxAD 0xDE

Subindex 67: Teach Mode

The master reads all data (device ID, vendor ID, serial number, etc.) from the connected device
and saves them. All all previously saved device data are overwritten.

Entity Port 10-Link sub index Read/write Length
0 67 Write 1 byte

Structure of the Teach command:

Byte O

0x00 Teach all ports
0x01 Teach port 1
0x02 Teach port 2
0x03...0xFF Reserved
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Subindex 68: Master Port Scan Configuration
The object reads the configuration of the 10-Link devices connected to the IO-Link master.
28 byte are returned per 10-Link port.

Entity_Port 10-Link sub index Read/write Length
0 68 Read Max. 120 byte

Structure of the response telegram:

10-Link port Content Length Format Description
Port 1 Vendor ID 2 byte UINT16 Vendor ID of the connected
device
Device ID 4 byte UINT32 Device ID of the connected
device
Function ID 2 byte UINT16 Reserved
Serial Number 16 byte UINTS8 Serial number of the connected
device
COM_Revision 1 byte UINT8 |0-Link version
Proc_In_Length 1 byte UINT8 Process input data length of the
connected device
Proc_Out_Length 1 byte UINT8 Process output data length of
the connected device
Cycle time 1 byte UINT8 Cycle time of the connected
device
Port 2 Structure similar to port 1
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Subindex 69: Extended Port Diagnostics

The object reads the Extended Port Diagnostics.

Entity_Port

0

10-Link sub index Read/write Length
68 Read Max. 8 byte

Structure of the Extended Port Diagnostics:

Byte no. |Bit no.

7 6 5 4 3 2 1 0
0 NO_SIO |TCYC - - DS_F NO_DS |- -
1 - WD MD PDILH |- - NO_PD
2 - - - - - - - -
3 Device status according to 10-Link specification

Diagnostic bit

NO_DS

Meaning
The parameterized port mode does not support data storage.

Remedy:
Change the parameterization of the port.

DS_F

Error in the data storage, synchronization not possible
Possible causes:
Connected device does not support data storage
Overflow of the data storage buffer

Remedy:
» Connect a device that supports data storage.
» Clear the data storage buffer.
» Deactivate the data storage.

TCYC

The device does not support the cycle time parameterized in the master.
Remedy:

» Increase the cycle time set in the master.

NO_SIO

The device does not support the standard DI (SIO) mode.
Remedy:

» Select the IO-Link mode for this port.

NO_PD

No process data available The connected device is not ready for operation.
Remedy:

»  Check the configuration.

PDI_E

The connected device reports invalid process data in accordance with 10-
Link specification V1.0.

PDI_H

The connected device reports invalid process data in accordance with 10-
Link specification V1.1.

MD

Missing device, no I0-Link device detected.
Remedy:

Check the IO-Link cable.

Change the device.

WD

Wrong device detected: one or more parameters of the connected device
(vendor ID, device ID, serial number) does not/do not match the data which
are stored in the master for this device.
Remedy:

Change the device.

Adapt the master parameterization
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Device Status
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Value

Device works correctly

Maintenance Event

Out-of-Specification Event

Functional check

Error

0
1
2
3
4
5..

.255

Reserved
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24.6  Using the data storage mode

Data storage mode

NOTE

Data storage mode is only available for devices complying with the I0-Link specifica-
tion V1.1.

In the 10-Link master, the data storage mode can be set using the parameter “data storage
mode”.

00 = activated

01 = overwrite

10 =read in

11 = deactivated, clear

10-Link-Master 10-Link-Device
(loLm) (IOLD)

DS_UPLOAD_FLAG

Fig. 92: Data storage mode - general principle, Para. IOLD = parameters of the I0-Link device

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

0 =no changes in the device's parameter set
1 =changes in the device's parameter set (e. g. via DTM, at the device, etc.)

24.6.1 Parameter "Data storage mode” = activated

The synchronization of the parameter sets is bidirectional.
The actual data set (master or device) is valid:
The following applies:

The data set in the device is actual, if DS_UPLOAD_FLAG = 1.
The data set in the Master is actual, if DS_UPLOAD_FLAG = 0.

Use Case 1: Parameterizing the Device using e.g.a DTM

v" The 10-Link device is already installed in the system and connected to the master.

»  Parameterizing the device via DTM.

= DS_UPLOAD_FLAG = 1, parameter set in the device changed.

=  The parameter data are transferred from the new IO-Link device to the IO-Link master.

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



IoLm IoLD
e —
]

Fig. 93: Data storage mode activated — parameter set in the device changed

Use case 2: replace a defective device with a device in the delivery state.

v The new |O-Link device has not been connected to the master before.

»  The parameters of the new device remain unchanged, DS_UPLOAD_FLAG =0.

=  The parameter data of the defective device are transferred from the |0-Link master to the
new |O-Link device.

Fig. 94: Data storage mode activated — parameter set in the device unchanged

Use case 3: replace a defective device with a device with unknown (changed) parameters

v The new |O-Link device has not been connected to the master before.
»  The parameters of the new device remain unchanged, DS_UPLOAD_FLAG = 1.
=  The parameter data are transferred from the new I0-Link device to the IO-Link master.

IOLM IOLD

Fig. 95: Data storage mode activated — parameter set in the device changed

NOTE

ﬂ If device replacement is necessary when data storage is activated, an IO-Link re-
placement device with unknown parameter data should be reset to its factory set-
tings before connection to the 10-Link master.
Turck 10-Link devices can be reset to factory settings via a system command using a
generic IO-Link DTM and the device specific IODD. For the reset of third party
devices, please read the corresponding manufacturer documentation.

24.6.2 Parameter "Data storage mode” = read in
The data set in the device is always the reference data set.
The synchronization of the parameter sets is unidirectional towards to the master.
The status of the DS_UPLOAD_FLAG is ignored.
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IoLm IoLD
]

Fig. 96: Data storage mode = read in — parameter set in the device changed

24.6.3 Parameter "Data storage mode” = overwrite

The data set in the master is always the reference data set.
The synchronization of the parameter sets is unidirectional towards to the device.
The status of the DS_UPLOAD_FLAG is ignored.

IOLM

—
Para. [OLD

Fig. 97: Data storage mode = overwrite — parameter set in the master changed

2464 Parameter "Data storage mode” = deactivated, clear
The data set in the master is deleted.
The synchronization of parameter sets is deactivated.

IOLM IOLD

Para. |OLD

Fig. 98: Data storage mode deactivated — no synchronization
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25.1  Eliminating parameterization errors

DXP channels
Error Possible causes: Remedy
DXP output The output is deactivated per default. >

does not switch

Troubleshooting

Enable the output function via para-
meter Activate output (DXP_EN_DO
=1).

|O-Link channels

LED
behavior

LED MS and IOL Data storage error
red blinking

Diagnostics

Possible causes:

|O-Link device according to |O-
Link V1.0 connected IO-Link

>

Remedy

Set parameter Data storage mode to
deactivated, clear.

devices in accordance withI0- =  Data storage remain deactivated.
Link specification V1.0 do not
support data storage.
The data storage buffer contains »  Set parameter Data storage mode to
data of another device. deactivated, clear.
» Re-activate the data storage if neces-
sary.
Wrong or missing The connected device doesnot  »  Adapt the parameterization of the
device match the configured one |O-Link port (vendor ID, device ID,
(wrong vendor ID, device ID etc.) etc.) at the master.
The parameterization can be done
manually via DTM, the web server or
similar or by teaching the master us-
ing the IO-Link-Call (port 0 function,
sub index 67: Teach mode).
Process input data Certain IO-Link devices send a » Deactivate the sending of the dia-

invalid

process input data invalid dia-
gnosis if the process value can-
not be measured.

gnosis for the |0-Link port with the
parameter Process input data in-
valid = No diagnostic generated.
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26  Technical Data — IO-Link Channels

The first section of the operating instructions contains the general technical data of the device

138

[ 95].
Technical data
Supply

Permissible range

20.4...28.8 VDC (acc. to IO-Link specification)

Operating current

<120 mA

Power supply of the 10-Link ports

|O-Link port 1 at C6 or X6

VAUX1, max.2 A

|O-Link port 2 at C7 or X7 FSO1, max.2 A
Derating ITA]
2 ,
1.5
0 Il I
-40 0 40 70 [°C]

Potential isolation

> 500V (V2 to Ethernet and V1)

10-Link ports

Ports

4

|O-Link specification

V1.0, V1.1 according to IEC 61131-9

Outputs IO-Link port type

Class A and Class B

Frame type

Supports all frame types

Process data for 10-Link device

Input data Max. 32 bytes per channel
Output data Max. 32 bytes per channel
Transmission rate 4.8 kbps (COM 1)
38.4 kbps (COM 2)
230.4 kbps (COM 3)

Transmission cable

Length: max. 20 m,
standard cables,

3- or 4-wire (depending on the application),

unshielded
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27 Appendix: Approvals and Markings

Approvals Marking according to EN 60079-0/-7/-31
ATEX directive

ATEX approval no.: &3G Ex ec IICT4 Gc

TUV 20 ATEX 264795 X &3D Extc ICT115°C Dc

IECEx approval no.: Ex eclICT4 Gc

[ECEx TUN 20.0010X ExtcllICT115°CDc

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

Type designation TB...-L...-FDIO1-2I0L
Power supply 24VDC£10%

Input current | .., 9 A (total per module)
Output current |, 1,5 A (per output)
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28  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

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

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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