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1 About These Instructions

These operating instructions describe the structure, functions and the use of the product and
will help you to operate the product as intended. Read these instructions carefully before using
the product. This is to avoid possible damage to persons, property or the device. Retain the in-
structions for future use during the service life of the product. If the product is passed on, pass
on these instructions as well.

1.1 Explanation of Symbols Used

The following symbols are used in these instructions:

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

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

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

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

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

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

RESULTS OF ACTION
This symbol denotes relevant results of actions.

YR B PP

1.2 Other Documents
The following additional documents are available online at www.turck.com:
Data sheet
Accessories list TBEN-S (D301367)
Operating instructions for TBEN-52-4I0L (D301369)
Operating instructions for TBEN-52-2COM-4DXP (D301439)
Declaration of Conformity

1.3 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.

V01.00|2018/08 7
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Notes on the Product

Product Identification

These instructions apply for the compact multiprotocol I/O modules for Ethernet TBEN-S with
the following or higher:

Device Firmware version
TBEN-S1-8DIP V3140
TBEN-S1-8DIP-D V3140
TBEN-S1-8DOP V3140
TBEN-S1-4DIP-4DOP V3140
TBEN-S1-8DXP V3140
TBEN-S2-8DIP V3.1.0.0
TBEN-S2-8DXP V3.1.0.0
TBEN-S2-4Al V3.1.2.0
TBEN-S2-4A0 V3.1.20

Scope of Delivery
The scope of delivery includes:
Compact TBEN-S1 device
M8- or respectively M12-dummy plugs for connectors
Label clips

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

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

Manufacturer and Service

Hans Turck GmbH & Co. KG
Witzlebenstralle 7

45472 Muelheim an der Ruhr
Germany

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

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

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

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

The product is designed according to state-of-the-art technology. However, residual risks still
exist. Observe the following warnings and safety notices to prevent damage to persons and

property. Turck accepts no liability for damage caused by failure to observe these warning and
safety notices.

3.1 Intended Use

These devices are designed solely for use in industrial areas.

Thanks to the Turck multiprotocol technology, the compact multiprotocol I/O modules for Eth-
ernet can be operated in the 3 Ethernet protocols PROFINET, EtherNet/IP™ and Modbus TCP.
The modules detect the bus protocol automatically during the start-up.

The TBEN-S1-devices provide eight M8 female connectors for the connection of up to eight di-
gital sensors or actuators. The digital TBEN-S2-devices provide four M12 female connectors for
the connection of up to 8 digital sensors or actuators or respectively up to 4 analog sensors and
actuators.

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

3.2 General Safety Instructions

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.

V01.00 | 2018/08 9



Product Description
Device Overview

4 Product Description

The devices are designed in a fully encapsulated housing with degree of protection IP65/1P67/

IP69K. For the connection of digital sensors and actuators, the devices provide 4 or respectively

8 input or output channels or respectively 8 digital I/O channels which can be used as in- or
output without configuration. For the connection of analog sensors and actuators, the analog
devices provide 4 analog in- or output channels. The connectors for the digital I/Os are de-
signed as M8 or M12 sockets, the connectors for the analog 1/0s as M12 sockets. For the con-

nection to Ethernet connection the devices provide 2 M8 sockets. The power supply connectors

are designed as 4-pole M8 connectors.

4.1 Device QOverview

f
1 t

P1 G 2 a1 cCo X1

Fig. 1: TBEN-S1-... — dimensions

Fig. 2: TBEN-S2... — dimensions

4.1.1  Display Elements
The devices are provided with multi-color LEDs for displaying information:
Power supply
Group and bus errors
Status
Diagnostics
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4.2 Properties and Features

Fibre-glass reinforced housing

Shock and vibration tested

Fully potted module electronics

Protection class IP67/1P69K

Multiprotocol functionality: PROFINET I0-Device, EtherNet/IP™-Device or Modbus TCP-Slave
4-pole M8-connectors for voltage supply

Ethernet-connection with two 4-pole, d-coded M8 connectors
Digital modules with up to 8 digital in-/outputs

Analog in- and output modules with configurable channels
Group or channel input diagnostics

Separated power groups for safety shutdown

Integrated Ethernet-switch for building up a line-topology
Transmission speed 10 Mbps/100 Mbps

Integrated web server

LED displays and diagnostics

Field Logic Controller function (FLC) [ 13]

BEEP (Backplane Ethernet Extension Protocol) [ 13]

43 Functions and Operating Modes

43.1  Multi Protocol Functionality

The compact I/O-modules of the TBEN-S product line combine the 3 Ethernet-protocols
PROFINET
Modbus TCP and
EtherNet/IP™
in one device.
A multi-protocol device can be operated without intervention of the user (which means,
without changes in the parameterization) in all of the three Ethernet protocols mentioned.
During the start-up, after a power-on, the module runs in "snooping" mode and detects the
Ethernet protocol which requests a link connection by listening the traffic.
If a protocol is detected, the device is set automatically to the respective protocol. After this an
access to the device from other protocols is read-only.

Manual Protocol Selection

The protocol can also be determined manually. This skips the snooping-phase and the device is
permanently set to the selected protocol. An access to the device from other protocols is read-
only. The explicit protocol selection allows thus an additional locking mechanism.

Protocol dependent functions

V01.00 | 2018/08

PROFINET

FSU - Fast Start-Up (prioritized startup)

Topology discovery

Address assignment via LLDP

MRP (Media Redundancy Protocol)
EtherNet/IP™

QC - QuickConnect

Device Level Ring (DLR)
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Product Description
Functions and Operating Modes

432

12

Digital Modules — Extended Digital Functions
In PROFINET, the extended digital functions are configured via device parameterization via
GSDML file. In EtherNet/IP™, the functions are provided in special catalog files for RSLogix from
Rockwell Automation. In Modbus TCP the extended functons are configured via Modbus re-
gisters. In addition to that, the functions are configurable via the device's web server or the
device DTMs.
The digital TBEN-S modules provides the following extended digital funcitons:

Digital filter

The function "digital filter" extends the filter time of digital inputs to 3 ms. Digital input signals
can thus be reliably detected even when short-term interfering signals in rough environments
occur.

Impulse stretch

The function "impulse stretch" allows a detection of short signals in longer PLC cycle times by
means of signal extension.

Counter function

The digital modules provide the counter function on each first input channel.
32-bit counter
Rotation speed monitoring up to 10 kHz without rotational direction detection
Detection of many pulses in short intervals
Detection of one track

PWM function

The PWM function is provided at the channels 3 (except for TBEN-Sx-4DIP-4DOP) and 7.
Applications: Dimming of indicator lights, LEDs etc.
Fix frequency setting of 100 Hz
Mark-to-space ratio 10 %...90 %
Accuracy mark-to-space ratio: 5 %

Input Latch Function

In addition to the "impulse stretch" the "input latch" provides another possibility to extend di-
gital input signals. Rising edges at the digital inputs are hold in a latch register as long as they
are acknowledged by the PLC. The minimum pulse duration for detecting signals is 1 ms.

R S Q State
from PLC 8 ? )1( ;':tld
Input x 1 0 O Reset
from the field I 1 1 1 Reset

Pos. Edge

Fig. 3: Input Latch Function

In PROFINET, the extended digital functions are configured via device parameterization via
GSDML file. In Modbus TCP an EtherNet/IP™ a configuration is not necessary. The process val-
ues can directly be used.

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



433  Turck Field Logic Controller Function (FLC)
The device supports supports logic processing by means of the Turck Field Logic Controller
(FLC) function. This allows the device to perform small to medium control tasks to relieve the
central control system. The FLCs can be programmed in the ARGEE engineering environment.
The ARGEE programming software can be downloaded for free from www.turck.com .
The Zip archive "SW_ARGEE_Environment_Vx.x.zip" contains the software and the respective
software documentation.

434  Backplane Ethernet Extension Protocol (BEEP)
BEEP (Backplane Ethernet Extension Protocol) is a technology that is available in many digital
Turck mult protocol block I/0 modules. BEEP allows a network, of up to 33 devices (1 master
and 32 slaves) or 480 bytes of data, to appear to the PLC as a single device on a single connec-
tion using a single IP address.
Detailed information about BEEP can be found in the document "BEEP - Backplane Ethernet Ex-
tension Protocol” 100002454,

V01.00 | 2018/08 13
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Product Description
Possible Network Structures

4.4 Possible Network Structures
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Fig. 4: Network structure, example 1
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Fig. 5: Network structure, example 2

V01.00 | 2018/08 15



Product Description
Possible Network Structures

SPS/HMI/Service/Engineering

e S

s

\\
| .

(L

. m— 24 VDC
— Ethernet
Fig. 6: Network structure, example 3

44.1  Daisy Chain - Max. Number of Connected Modules
Prerequisites:
Optimized network: only TBEN-S-modules in the daisy chain, no additional switches, no
third-party devices
exchange of pure process data, no acyclic data
cable length between the TBEN-S-modules max. 50 m

Cycle time Maximum number of TBEN-S-modules
1ms 21
2ms 42

NOTE
ﬂ Deviations from the specification above may lead to a reduction of possible TBEN-S-
modules connected to one daisy chain.

Module 1 Module 2 Module 42 (max.)

192.168.1.32 192.168.1.129 192.168.1.233
24VDC

Ethernet

Fig. 7: Daisy Chain
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45 Technical Accessories

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

V01.00 | 2018/08 17
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Mounting
Mounting Devices in Combination

5 Mounting

The device can be mounted on a DIN rail according to EN 60715 (TS35) or screwed on a mount-
ing plate. Both combined mounting as well as single mounting are possible.

5.1 Mounting Devices in Combination
The TBNN-SO... adapters can be used to form groups of modules for mounting the devices in
combination.

Fig. 8: Module groups for mounting on a Fig. 9: Module groups for mounting on a DIN
mounting plate rail (TS35)

» Undo locking lever (1) with a flat tool (e.g. screwdriver).

»  Fully open the locking lever (2).

» Connect the TBEN-S module and adapter so that the spring of the adapter engages with
the groove of the TBEN-S module (3).

»  Push down the locking lever and close until the locking lever engages with an audible
click (4).

»  Repeat steps 1 to 4 until the module group is complete.
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52  Mounting onto a Mounting Plate

The devices are fixed on a pre-drilled mounting plate with two M4 screws. The maximum tight-
ening torque for the M4 screws is 1.3 Nm

»  Mount the modules or the module composites according to the following figure.

Fig. 10: Mounting the device to a mounting plate.

53 DIN rail (TS35) Mounting

The TBNN-S0-DRS adapters enable the device to be mounted individually or in a combination
on a DIN rail (TS35).

NOTICE
Incorrect mounting
Missing grounding may cause malfunction
» Align the adapters so that the arrow on the locking lever points in the direction
of the M8 Ethernet sockets.
» Connect the grounding contact of the adapter with the grounding contact of
the module.

» Mount one spacer to the left and one to the right of the module.

»  Place the module/ the module-cluster onto the DIN-rail so that the cut-out in the spacer/
spacers enclose the DIN rail (1).

» To activate the DIN rail lock, turn the pintle in the cover flap of every spacer by means of a
screw driver (2).

»  Optional: Ground the device.

Fig. 11: Mounting the module combination on a DIN rail

NOTE
To increase stability on the DIN rail, end brackets can be mounted on the right and
left of the module or the module combination.

V01.00 | 2018/08 19



54  Grounding the device
54.1  Grounding and shielding concept
To increase stability on the DIN rail, end brackets can be mounted on the right and left of the

modaule or the module combination.

Field bus and I/O part of the TBEN-S modules can be grounded separately.

Fig. 12: Block diagram, shielding concept - Fig. 13: Block diagram, shielding concept -
TBEN-S1 digital modules TBEN-S2 digital modules
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Fig. 14: Block diagram, shielding concept -
TBEN-S2 analog modules
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Fig. 15: rounding clip (1), Fig. 16: Grounding contact Fig. 17: Grounding the TB-
grounding ring (2) and metal NNSO-DRS... adapters
screw (3)

The grounding clamp (1) at the M8-connectors for the fieldbus connection (P1, P2) connects
the shield of the fieldbus lines.

The grounding ring (2) leads the shield at the flange of the M8 connectors for the fieldbus con-
nection via an RC-circuit to the outside of the station.

By mounting the module on a mounting plate (with connectors of type TBNN-S0-STD) the
module is connected to the reference potential of the installation via a metal screw (3) through
the mounting hole. The TBNN-S0-DRS adapters for mounting the TBEN-S modules on a DIN rail
(TS 35) connect the grounding contact (4) of the modules with the DIN rail and thus FG.

54.2  Ground the Device (FE)
Grounding clamp and grounding ring are connected.
» If acommon reference potential of I/O level and fieldbus level is not desired: Remove the
grounding clip to disconnect the fieldbus shield.

Grounding the device — Mounting on a DIN Rail

»  When mounting on a top-hat rail with the TBNN-S0-DRS connectors, screw the enclosed
metal screw into the lower mounting hole of the TBEN-S module.

=  The shielding of the the fieldbus connection and of the M8 plug connector of the IO level
is connected to the reference potential of the installation via the DIN rail.

Grounding the device — Mounting on a Mounting Plate

»  When mounting on a mounting plate, fasten the device with an M4 metal screw.

=  The shielding of the the fieldbus connection and of the M8 plug connector of the IO level
is connected to the reference potential of the installation via the M4 metal screw.

V01.00|2018/08 21



Removing the Grounding Clamp

»  Use aslim slotted screwdriver in order to lift up and remove the grounding clamp.

Fig. 18: Removing the Grounding Clamp

Mounting the Grounding Clamp

»  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 lines is now connected to the grounding clamp.

Fig. 19: Mounting the Grounding Clamp
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6  Connecting

6.1 Connecting the Device to Ethernet

The connection to Ethernet is realized via an auto-crossing switch is done using two 4-pin, D-
coded M8 x 1-Ethernet-connectors.

NOTICE
Interchanging of Ethernet- and power cables

Destruction of module electronic
» Observe using the correct M8-connectors when connecting Ethernet- and

power cables:
- Ethernet: P1 and P2,
supply voltage: X1and X2

TTT]
C |G

(o

RN EE )
Fig. 20: M8 Ethernet connector

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

< <
= 1=RX +
4/00\2  2=RX+ 4/00\2  2=TX +
3\0 9/ 3=RX - 3\0 9/1 3=TX -
= 4=RX -

P1 P2

Fig. 21: Ethernet connectors — pin assignment P1 and P2

6.1.1  QuickConnect- and Fast Start-Up applications
» Do not use crossover cables in QuickConnect- and Fast Start-Up applications.
»  Connect the incoming Ethernet lines to P1.
» Connect the outgoing Ethernet lines to P2.

6.2  Connecting the Power Supply
The device is provided with two 4-pin M8 plug connectors for connecting the power supply. V1
and V2 are galvanically isolated.

NOTICE

Interchanging of Ethernet- and power cables
Destruction of module electronic
» Observe using the correct M8-connectors when connecting Ethernet- and
power cables:
- Ethernet: P1 and P2,
supply voltage: X1and X2

V01.00 | 2018/08 23



Connecting

Connecting the Power Supply

24

Fig. 22: M8 Ethernet plug connectors for connecting the fieldbus

» Connect the device to the voltage supply according to the pin assignment below.

- <
1BN =V1(+)

2 4 2WH=V2(+) 4/00)2
1 3 3BU =GNDV1 3\0 o/4

4BK =GNDV2
X1 X2

Fig. 23: Pin layout of the Ethernet connections

Meaning
X1 Power feed
X2 Continuation of the power to the next node
V1 Power supply 1 (incl. supply of electronics)
V2 Power supply 2

NOTE
ﬂ The system voltage (V1) and the load voltage (V2) are supplied and monitored sep-

arately. In case of an undercut of the admissible voltage, the connectors are
switched-off according to the module's supply concept. In case of an undervoltage
at V2, the LED PWR changes from green to red. In case of an undervoltage at V1, the
LED is turned off.
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6.2.1

Supply concept
All TBEN-S1-modules are supplied via 2 separate voltages V1 and V2. The I/O-channels are
therefore consequently separated into the different potential groups "detachable 1/0" (sup-
plied through V2) and "non-detachable" I/0 (supplied through V1). This allows a safety shut-
down of parts of an installation via emergency-off circuits.

V1 = supply of module electronics and the respective connectors

V2 = supply of the respective connectors

Digital modules
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Fig. 24: Power supply TBEN-S1-8DIP/-8DIP-D
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Fig. 26: Power supply TTBEN-S1-4DIP-4DOP/
TBEN-S1-8DXP
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Fig. 28: Power supply TBEN-52-8DXP
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Fig. 27: Power supply TBEN-S2-8DIP
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Connecting
Connecting Digital Sensors and Actuators

Analog modules

<
@"M

Fig. 29: Power supply TBEN-S2-4Al Fig. 30: Power supply TBEN-S2-4A0

6.3  Connecting Digital Sensors and Actuators

Depending on the device type, the devices provide 3-pole M8 connectors or 5-pole M12 con-
nector for connecting digital sensors and actuators.

Fig. 31: M8 connector for connecting digital sensors and actuators

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

TBEN-S1-8DIP/TBEN-S1-8DIP-D

< 3 BU GND
4 BK (1)
4
1=Vauxi <ﬂ>
3 1 3=GNDV1
4 =Signal In
c0...C7 1BN (+)
< Co..c7

TBEN-S1-8DOP
<

4
1=Vaux2
3 1 3=GNDV2
4 = Signal Out

Co...C7

2-wire connection 3 BU GND
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TBEN-S1-8DOP
3-wire connection 3 BU GND

 Co0..C7

Actuator supplied via pin1 but not switched

TBEN-S1-4DIP-4DOP

Inputs
< 3 BU GND
4BK (1)
4
1=Vauxi <H>
31 3=GNDV1
4 =Signal In
€0...C3 1 BN (+)
 Co0..C3
Outputs
_C
4
1=Vaux2
31 3=GNDV2
4 = Signal Out
C4...C7
2-wire connection 3 BU GND
( C4.C7
3-wire connection 3 BU GND

yamn Gt X

1BN (+)
 C4.C7
Actuator supplied via pin1 but not switched

TBEN-S1-8DXP

< 3 BU GND
4 BK (J-) Sensor
3 1=Vaux1 or
31 3=GNDV1 Actuator
o <3 4 = Signal In/Out 1BN (1)
< C0..C7

<
4
1=Vaux2
31 3=GNDV2
4 = Signal In/Out

C4...C7
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Connecting
Connecting Digital Sensors and Actuators

Fig. 32: M12 connector for connecting digital sensors and actuators

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

below.
TBEN-S2-8DIP

<

2 1 =V?ux1

° 2 =Signal In
1 3 3=GNDV1

o 4 =Signal In
5 4 5=FE

C0..C3

Supply VAUX (pin1), switchable per connector

TBEN-S2-8DXP

<
2 1 =Vaux1
° 2 = Signal In/Out
1 3 3=GNDV1
(&) 4 = Signal In/Out
5 4 5=FE
C0..C1
<
2 1=Vaux2
° 2 = Signal In/Out
1(000)3 3=GNDV2
o 4 = Signal In/Out
5 4 5=FE
C2..C3

3BU -

SEE 4BK T gfnsor
1BN + Actuator
2WH s LySensor
3BU - [ |Actuator

< C0..C3

Supply VAUX (pin1), switchable per connector
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64  Connecting Analog Sensors and Actuators
The devices provide 5-pole M12 connectors for connecting analog sensors and actuators.

Fig. 33: M12 connector for connecting analog sensors and actuators

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

TBEN-S2-4Al — Current/Voltage

Differential

€
2 Y > 1=Voud | ————
o _ 2=Al+ —— Signal +
0O = o

€ 3gev D T A

5" 4 5=FE f" 4=Al- ——1— Signal-

Flange = FE > 5=FE
€0.C3 C0...C3 Flange =FE

Connection of differential signals with connection to ground:

An internal 10 kQ pull-down resistor between Al- (pin 4) and ground (pin3) defines the com-
mon mode voltage and prevents the common mode voltage from drifting away from ground
Compensation currents via Al- (Pin 4) might influence measured value.

»  Parameterize TBEN-S2-4Al as follows:
Current wiring type = differential

Connection of differential signals without connection to ground:
Connection of sensors with a high output impedance (e.g. unbuffered Wheatstone bridge).
The absolute potential can float against the measurement range limits (common mode
voltage max. £18 V). This will with effect of reduced relative range. This may lead to the fact
that no measurement is possible.
»  Take precautions to prevent the common mode voltage from drifting away from
ground.
»  Parameterize TBEN-S2-4Al as follows:
Current wiring type = differential without ground
=  Theinternal 10 kQ pull-down resistor is deactivated.

Single ended
< Connection of sensors with common ground
2 1= Vaud A- and GND are internally bridged.
) =Al+
1 3 3: Al -/GND V1 » TBEN-S2-4Al s follows:
=n.c. . . .
5 4 5—FE Current wiring type = single ended
Flange = FE
€0..C3
2-wire connection <
2 1=Vaux1 —_— T +
° 2=Al+ — Signal +
1 3 3=GND
f" 4=Al-
5 5=FE
C0...C3 Flange=FE
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Connecting
Connecting Analog Sensors and Actuators

Single ended
3-wire connection <
5 1=Vax! ——— +
) 2=Al+ — Signal +
13 3 =Al-/GND -
f" 4=n.c.
5 5=FE
C0...C3 Flange =FE

Connection Examples - Current/Voltage
2-wire (current)

2-wire (voltage)

5
»N(O [eJ LS
O
w
c
|
o7
S

3-wire (current/voltage)

2 /+ O
U/l +
O
1 3 E ~
o - I
5 4
4-wire (current/voltage)
2 U/ " <H>
+
O
1 3 U/ - ﬂ9:>
5 4 = |

4-wire (current/voltage) with external power .
2
supply U/l +

o
1(oo0)s %
5 4 %:}l—J

S

NOTE
The 2 wire and 3 wire connection are only possible in the single ended voltage or
current measurement mode.
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TBEN-S2-4Al — Thermocouple

NOTICE
Wrong channel parameterization (operation mode)

Possible destruction of thermo couples
» Please observe correct channel parameterization.

» Do not connect thermo couples to channels which are parameterized as voltage
or respectively current input.

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

Pin assignment

<

2 1=CIC+

S 2=Al+
13 3=CJC-

(<] 4=Al-
5 4 5=FE

Flange = FE

C0..C3

TBEN-52-4Al - Resistance/RTD

NOTICE
Wrong channel parameterization (operation mode)
Possible destruction of RTDs/resistances
» Please observe correct channel parameterization.
» Do not connect RTDs or resistances to channels which are parameterized as
voltage or respectively current input.

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

Pin assignment

<

2 1=RL+

° 2=R+
13 3=RL-

o 4=R-
5 4 5=FE

Flange =FE

C0..C3

NOTICE
Wrong pin assignment for 2- or 3-wire connection

Inaccurate measurements possible
» Connect only the necessary signals in 2- or 3-wire mode.
» Do not connect unused pins as shown in the respective wiring diagram.

Connection examples resistance/RTD

2-wire connection 1(RL+)
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Connection examples resistance/RTD

3-wire connection

4-wire connection

TBEN-S2-4A0 - Current/Voltage

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

Single ended

2 1=V2+

) 2=A0+
1 3 3=GNDV2
o 4 =A0-/GND V2
5 4 5=FE
Flange = FE
€0..C3 9
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/ Commissioning

7.1 Setting the IP address

In the delivery state the device has the IP address 192.168.1.254. A PROFINET device name has
not yet been assigned. The IP address can be set via the Turck Service Tool, the DTM, the web
server, a DHCP server or via PROFINET DCP. In the following example, the IP address is set by
means of the Turck Service Tool. The Turck Service Tool is available for free download at
www.turck.com.

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

Your Global Automation Partner '“llel(
s ¢ & . [.EN. @ 3 er [EH .| X

Search.. (F5) || Change (FZ) “Wink (F3) Actions (F4) Clipboard  Language Expert view ON | Start DHCP (F6) Configuration (F7) ARGEE (F&) Clase

Mo MALC address Mame IP address Metmask Gateway Made Device Wersion Adapter ARGEE Frotocal

Press "Search"... button to detect dewices,

Fig. 34: Turck Service Tool - start dialog

The Turck Service Tool shows the connected devices.

= Turck Service Tool, Vers, 3.0.1 E@

Your Global Autornation Partner 'I'llllcl(

.M. . @ X P EH . X

Search.. (F3) | Change (F2) Wink (F3) Actions (F4 Clipboard Language Expertview OM | Start DHCP (F6) Configuration (F7) ARGEE (FE) Close

No. MALC address MName IP address MNetmaszk Gateway Mode Device Version  Adapter Protocol -
- il 3FE 197 16E 1124 E [onnn | PGM_DHCR [ TREN-S1-4DIP-4D0F 13 20 OCF, Turck
= 12  00:0746:25:37:98 aufbau-fen20-4dip-4dop-1-pn 1921681125 255.255.265.0 n.0o0o PGM_DHCP  FEN20-4DIP-4D<P 3180 18216817120 DCP. Turck
= 13 00:07-4E:04:5F-E0 aufbau-tben-1-Bdsp-E-pn 1521681.130 255.255.265.0 n.0o0o PGM_DHCP  TBEM-S1-8D<P 3140 18216817120 supported DCP. Turck
= 14 OD0F4E:25:34:14 aufbaufenZ0-4dip-4dop-2-pn 1921621131 265.265.255.0 0000 PGM_DHCP  FENZ20-4DIP-4DXP 31480 182188120 suppoted  DCP. Turck
=15 O00748:25:34:23 aufbaufen20-4dip-4dop-3-pn 1921621132 265.265.255.0 0000 PGM_DHCP  FENZ20-4DIP-4DXP 31480 182188120 suppoted  DCP. Turck
= 16 O00748:2537:35 aufbaufen20-4dip-4dop-4-pn 1921621133 265.265.255.0 0000 PGM_DHCP  FENZ20-4DIP-4DXP 31480 182188120 suppoted  DCP. Turck =
= 17 O00746:04.7C:07 aufbau-gw-en-4-pn 1921621134 265.265.255.0 0000 PGM_DHCP  BLZ0-E-GW-EN 32480 1892188120 - DCP. Turck
=18 OD0F4E:25:37:44 aufbaufen2-4dip-4dopB-pn 1921621135 265.265.255.0 0000 PGM_DHCP  FENZ20-4DIP-4DXP 31480 182188120 suppoted  DCP. Turck
=13 O00F4E:04:75:57 aufbau-gw-en3-pn 1921681136 265.265.255.0 0000 PGM_DHCP  BLZ0-E-GW-EN 32480 15921881120 - DCP. Turck
= 20 OR074E047B:1A aufbau-gw-en-2-pn 1921681137 265.265.256.0 0000 PGM_DHCP  BLZ0-E-GW-EN 32480 1921881120 - DCF. Turck -

Found 23 Devices.

Fig. 35: Turck Service Tool - found devices

»  Click on the desired device.
» Click Change or press F2.
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Commissioning
Setting the IP address

Your Global Automation Partner 'une.‘
© . [1.EN . @ 3 er [H . X

Search.. (F5) | Change (F2) “Wink (F3) Actions (F4) Cliphoard  Language Expertview OM | Start DHCP (F6) Configuration (FT) ARGEE (F&) Clase

= Turck Service Tool, Vers. 3.0.1 EI@

Mo. MaC addiess MName |P address Metmask Gateway Mode Device Wersion  Adapter ARGEE Protocal

aulbau-gw-ent-pn 266.266.255.0 0000 PGM_DHCP  BL20-E-GW-EN . 1592.168.1.120 DCP, Turck

256, 255.256.0 ADIP-4D0OP AL DLl ok

=8 0007:46:25:37.98 aufbau-fen20-4dip-4dop-1-pn 256.266.255.0 0000 PGM_DHCP  FEWZ20-4DIP-40xP 3180 1921881120 supported  DCP. Turck.
=9 00:07:46:04BF4E aufbau-gw-erd1-pn 15921681.140 2562662560 0000 PGM_DHCP  BL20-E-GW-EN 3280 1921881120 - DCP. Turck
= 10 00:07:46:04:5FB0 aufbau-tben-1-8dup-6-pn 15921681.130 2562662560 0000 PGM_DHCP  TBEM-51-BDXP 3140 1921881120 supported  DCP. Turck.
= 11 00:07:46:04:73.97 aufbau-gw-er-3-pn 15921681136 256.266.286.0 0000 PGM_DHCP  BL20-E-GW-EN 3280 1921881120 - DCP. Turck
= 12 00:07:46:25:34:23 aufbau-ten20-ddip-4dop-3pn 152168.1.132 256.266.286.0 0000 PGM_DHCP  FEMZ20-4DIP-40=P 3180 1921881120 supported  DCP. Turck.
= 13 00:07:46:25:3414 aufbau-ten20-ddip-4dop-2pn 192168.1.131 256.266.286.0 0000 PGM_DHCP  FEMZ20-4DIP-40=P 3180 1921881120 supported  DCP. Turck.
= 14 000746047814 aubau-gw-erZ-pn 15921681137 2562662560 0000 PGM_DHCP  BL20-E-GW-EN 3280 1921881120 - DCP. Turck
= 16 00:07:46:25:37.35 aufbau-ten20-d4dip-4dop-4-pn 152168.1.133 256.266.2586.0 0000 PGM_DHCP  FEW20-4DIP-40=P 3180 1921681120 supported — DCP. Turck.

mn

Found 19 Devices.

Fig. 36: Turck Service Tool - select the device to be addressed

NOTE

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

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

T Change device configuration EI@

Device name:

tben-s2-4ai

IP configuration
MALC address IP address
00:07:46:02:B3:FE 192.168.1.24
192.168.1.254

Metmask
255,255 255,10 0000

[T] SetIP configuration tempararily

Status messages:

Set in device ] [ Cancel

Fig. 37: Turck Service Tool - Change device configuration

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



8  Parameterizing and Configuring

8.1 Parameters — Qverview

8.1.1  1/O Channel parameters

Parameters — Digital Modules

Default values are shown in bold.

Parameter name Value Meaning Description

dec. Hex.
Activate outputChx 0 0x00 Yes Activates or deactivates the output
(EN_DO) 1 0x01 no function of the digital channel.
Extended digital func- 0 0x00 disabled Activates or deactivates the exten-
tion (DMOD) 1 0x01 Input filter and ded functions (input filter, impulse

impulse stretch stretch, counter or PWM output func-
tion) for the respective digital chan-

Extended digital func- 0 0x00 disabled nel [ 12]
tion CNT (DMOD_CNT) 4 0x01 Input filter and
impulse stretch
4 0x04 Counter
Extended digital func- 0 0x00 disabled
tion PWM 1 0x01 Input filter and
(DMOD_PWM) impulse stretch
2 0x02 PWM output
Impulsverlangerung  0...  0x00 Defines the duration of the pulse
(IST) (*10 ms) 254 ... stretching for digital input edges
OxFF from 10 to 2550 ms in multiples of 10
Manual reset after 0 0x00 No ms.
overcurr. Chx (SRO) 10 = pulse stretching to 100 ms
0 = pulse stretching deactivated
1 0x01 yes
VAUX1/VAUX2 pin1 Cx 0 0x00 24VDC The 24 VDC sensor/actuator supply
(Chy/z) at pin1 of the connector is switched
on.

1 0x01 switchable The 24 VDC sensor/actuator supply
at pin1 of the connector is switchable
via the process data.

2 0x02 off The 24 VDC sensor/actuator supply
at pin1 of the connector is switched
off.
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Configuring and Parameterizing
Parameters — Overview

Parameters — TBEN-S2-4Al

Parameter name Value Meaning Description
dec. Hex.
Operation mode 0 0x00 thermocouple Selection of the operation mode for
(OPM) 1 0x01 Voltage the respective channel. If a channel is
> 0x02 Current !oarameterlzed as voltagg or cur.rent
- input, the sensor supply is provided
3 0x03  Resistance at pin 1 and 3. Thermo couples, RTDs
4 0x04 RTD and resistances must not be connec-
ted if the channel is set to this opera-
tion mode.
Data representation 0 0x00 standard
(DRE) 1 0x01 NE43
2 0x02 extended range
Deactivate 0 0x00 no diagnostics active
diagnostics(DDI) 1 0x01 vyes diagnostics inactive
Thermocouple cold 0 0x00 Pt1000 A Pt100 serves as cold junction.
j_‘;gg‘gj” configuration 4 0x01 Pt100 A Pt100 serves as cold junction.
( ) 2 0x02 Cold junction of The value determined for channel 1
channel is taken as cold junction.
1
0x03 none No cold junction compensation.
Deactivate channel 0 0x00 No Channel active
(DCH) 1 0x01 yes Channel inactive
Input averaging filter Current/voltage  Thermocouple,
(INFIL) RTD, resistance
Cutoff frequency Cutoff frequency
(at-3dB) (at-3dB)
0 0x00 standard 5Hz 2Hz
1 0x01 smooth 1Hz 0.25 Hz
2 0x02 fast 30 Hz 15 Hz
3 0x03 off 250 Hz 125 Hz
Mains suppression 0 0x00 off
(SUP) 1 0x01 50 Hz
2 0x02 60Hz
RTD wiring type 0 0x00 2-wire
(RTDWT) 1 0x01  3-wire
2 0x02 4-wire
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Parameter name Value Meaning Description
dec. Hex.
RTD type (RTDT) 0 0x00 Pt100,-200...850°C, -328...1562 °F
1 0x01 Pt100,-200...150 °C, -328...302 °F
2 0x02 Ni100,-60...250 °C, -76...482 °F
3 0x03 Ni100,-60...150 °C, -76...302 °F
4 0x04 Pt200,-200...850 °C, -328...1562 °F
5 0x05 Pt200,-200...150 °C,-328...302 °F
6 0x06 Pt500,-200...850 °C,-328...1562 °F
7 0x07 Pt500,-200...150 °C, -328...302 °F
8 0x08 Pt1000,-200...850°C, -328...1562 °F
9 0x09 Pt1000, -200...150 °C, -328...302 °F
10 0x0A Ni1000, -60...250 °C, -76...482 °F
11 0x0B Ni1000, -60...150 °C, -76...302 °F
Voltage range (UMR) 0 0x00 -10...10V
1 0x01 0...10V
2 0x02 2...10V
3 0x03 0...5V
4 0x04 1...5V
5 0x05 -1...1V
6 0x06 -500...500 mV
7 0x07 -100...100 mV
8 0x08 -50...50 mV
Voltage wiringtype 0 0x00 differential Differential input
(VWT) 1 0x01 single ended Connection of sensors with common
ground [ 29]
2 0x02 differential Differential input
without ground
Current range (IMR) 0 0x00 0...20mA
1 0x01 4...20mA
2 0x02 20...20mA
Current wiring type 0 0x00 differential Differential input
(CWT) 1 0x01 single ended Connection of sensors with common
ground [ 29]
2 0x02 differential Differential input
without ground
Temperarture unit 0 0x00 Celsius
(TMU) 1 0x01 Fahrenheit

V01.00|2018/08

37



Configuring and Parameterizing
Parameters — Overview

Parameter name Value Meaning Description
dec. Hex.
Thermocoupletype 0 0x00 TypeK,-270...1370°C, -454...2498 °F
(Tcm 1 0x01 Type B, 100...1820 °C, 212...3308 °F
2 0x02 TypeE, -270...1000 °C, -454...1832 °F
3 0x03 TypeJ,-210...1200 °C, -346...2192 °F
4 0x04 Type N,-270...1300 °C, -454...2372
°F
5 0x05 TypeR,-50...1768 °C,-58...3214 °F
6 0x06 TypeS,-50...1768 °C,-58...3214 °F
7 0x07 TypeT,-270...400 °C,-454...752 °F
8 0x08 Type(C,0...2315°C,32...4199 °F
9 0x09 TypeG,0...2315°C, 32...4199 °F
Resistance wiring type 0 0x00 2-wire
(RWT) 1 0x01  3-wire
2 0x02 4-wire
Resistance range (RRA) 0 0x00 0...100 Ohm
1 0x01 0...400 Ohm
2 0x02 0...2000 Ohm
3 0x03 0...4000 Ohm
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Parameters — TBEN-S2-4A0

Parameter name Value Meaning Description

dec. Hex.
Output on fieldbus er- 0 0x00 default value The outputs are set to this defined
ror (FFB) 1 0x01 Substitute value Valuein case of afieldbus error.

2 0x02 keep current

value
Output recovery mode 0 0x00 Automatic The output switches-on automatic-
(ORM) ally as soon as the overload has been
eliminated.
1 0x01T manual The output has to be switched-on

manually as soon as the overload has
been eliminated.

Operation mode 0 0x00 Voltage The output is a voltage output.
(OPM) 1 0x01 Current The output is a current output.
Data representation 0 0x00 standard
(DRE) 1 0x01 NE43
2 0x02 extended range
Deactivate 0 0x00 No diagnostics active
diagnostics(DDI) 1 0x01 vyes diagnostics inactive
Deactivate channel 0 0x00 No Channel active
(DCH) 1 0x01 yes Channel inactive
Voltage range (URA) 0 0x00 -10...10V Set the measurement range of the
1 0x01 0..10V voltage output.
2 0x02 2...10V
3 0x03 0...5V
4 0x04 1...5V
Current range (IRA) 0 0x00 0...20mA Set the measurement range of the
1 0x01 4...20 mA current output.
Substitute value Defining the substitute value for the
(SVAL) analog output.
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Parameters — Overview

812 PROFINET Parameters

Two types of parameters have to be distinguished for the TBEN-S devices, the PROFINET para-
meters of a module and the specific parameters of the I/0-channels [ 35].

PROFINET Device Parameters

Default values are shown in bold.

Parameter name Value Meaning Description
Output behavior at 0 setto 0 The device switches the outputs to
communication loss "0". No error information is transmit-
ted.
1 Hold current value The device maintains the actual out-
put data.
Deactivate all dia- 0 No Diagnostic messages and alarms are
gnostics generated.
1 Yes Diagnostic messages and alarms are
generated.
Deactivate load 0 No Monitoring of voltage V2 is activated.
voltage diagnostics 4 Yes An undervoltage at V2 is not mon-
itored.
Deactivate I/O-ASSIST- 0 No Explicit deativation of the Ethernet
ANT Deactivate Force 4 Yes protocols and the web server.
Mode
Deactivate 0 No
EtherNet/IP™ 1 Yes
Deactivate Modbus 0 No
TCcp 1 Yes
Deactivate WEB server 0 No
1 Yes
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8.2 Process Input Data — Overview

8.2.1  Process Input Data — Digital Modules

TBEN-S1-8DIP
Word no. Bit no.
15 14 13 12 11 10 |9 8 7 |6 |5 Ja [3 |2 |1 o
Inputs
0x0000 - - |- |- |- | |- |- |bi7 |DI6 |DI5 |DI4 |DI3 |DI2 DI  [DIO
C7P4|C6P4 |C5P4|C4P4|C3P4|C2P4|C1P4 |COP4
Diagnostics
oxo001 |- |- |- |- |- |} |+ |- |- |- | |- |- |- |VERR |VERR
V1 Al
Ch4-7 |ChoO-3
Latch input
o002 |- |- | |- |- | | |- |o7 |pe |pi5 [pi4 D13 |pi2 [DI1 |DIO
Counter Ch0
0x0003 Counter value LSB
0x0004 Counter value MSB
Frequency ChO
0x0005 ‘Frequency MSB Frequency LSB
status
0x0006 -
Module status
0x0007 - FCE |- - CFG |COM V1 |- - - - - - - ARGEE |Diag
Warn

V01.00|2018/08 41



Configuring and Parameterizing
Process Input Data — Overview

TBEN-S1-8DIP-D

Word no. |Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Inputs
0x0000 - - - - - - - DI7 |Dl6 |DI5 |DI4 |DI3 |DI2 |DI1 DIO
C7P4 |C6P4 |C5P4 |C4P4|C3P4 |C2P4|C1P4  |COP4
Diagnostics
0x0001 - - - - - - - VERR |VERR |VERR |VERR |VERR |VERR |VERR |VERR
Vi Vi (V1 V1 (V1 (V1 VI V1
c7 |6 |C5 ¢4 |3 |2 |C1 Co
Latch input
0x0002 |- |- - |- |- | | |o7 |pe |pis [p4 [p13 |pi2 bt |pio
Counter Ch0
0x0003 Counter value LSB
0x0004 Counter value MSB
Frequency ChO
0x0005 ‘Frequency MSB Frequency LSB
Status
0x0006 -
Module status
0x0007 - FCE - CFG |[COM (V1 |- - - - - - - ARGEE |Diag
Warn
TBEN-52-8DIP
Word |Bit no.
no. 15 |14 13 12 1 j1o 9 8 7 6 |5 [& 3 2 | o
Inputs
0x0000 |- - - - - - - - DI7 |Dl6 |DI5 |Dl4 |DI3 |DI2 |DI1 DIo
C7P4 |C6P4 |C5P4 |CAP4 |C3P4 |C2P4 |C1P4  |COP4
Diagnostics
0x0001 |- - - - - - - - - - - - VERR |VERR |VERR  |VERR
Vi o |vi W1 Vi
a2 a co
Latch input
ox0002|- |- | | | | |- |- |o7 |pe |pi5s |pi4 |pi3 b2 o pio
Counter Ch0
0x0003 |Counter value LSB
0x0004 |Counter value MSB
Frequency ChO Ch0
0x0005 ‘Frequency MSB Frequency LSB
Status
0x0006 |-
Module status
0x0007 |- FCE |- - CFG |COM V1 |- - - - - - - ARGEE |Diag
Warn
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TBEN-51-8DOP

Word no. |Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0

Diagnostics

0x0000 ERR7 |ERR6 |[ERR5 |[ERR4 |ERR3 |ERR2 |ERR1 |ERRO |- - - - - - VERR |VERR
V2 V2
Ch4-7 |Cho0-3

PWM Diagnostics Ch3

0x0001 - - - - - - - - - - - - - - PWM OUT ERR
DO3

PWM Diagnostics Ch7

0x0002 - - - - - - - - - - - - - - PWM OUT ERR
DO7

Module status

0x0003 - FCE |- - CFG |COM |V1 |- - - - - - - ARGEE |Diag

Warn

TBEN-51-4DIP-4DOP

Word no. Bit no.
15 14 13 12 11 10 Jo |8 7 6 5 & 3 2 |1 o
Inputs
0x0000 - - - - - - - - - - - - DI3 |DI2 |DI1 DIo
C3P4|C2P4|C1P4 |COP4
Diagnostics
0x0001 - - - - ERR3 |[ERR2 [ERR1 |ERRO |- - - - - - VERR |VERR
V1 V1
Ch4-7 |Ch0-3
Latch input
o002 |- | | |  F | | |- [o3|o2[on o
Counter Ch0
0x0003 Counter value LSB
0x0004 Counter value MSB
Frequency ChO
0x0005 ‘Frequency MSB ‘Frequency LSB
Status
wooos [ [ [ [ [ [ [ [ [ [ [ [ T T [ |
PWM Diagnostics Ch7
0x0007 - - - - - - - - - - - - - - PWM OUT ERR
DO7
Module status
0x0008 - FCE |- - CFG |[COM|V1 |- - - - - - - ARGEE |Diag
Warn
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TBEN-S1-8DXP
Word no. Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Inputs
0x0000 - - - - - - - - DX7 |DX6 |DX5 |DX4 |DX3 |DX2 |DX1 DXo0
C7P4|C6P4|C5P4|C4P4|C3P4|C2P4|C1P4  |COP4
Diagnostics
0x0001 ERR7 |ERR6|ERR5|ERR4 |ERR3 |[ERR2 |ERR1 |[ERRO |- - - - - - VERR |VERR
V2 Vi1
Ch4-7 |Ch0-3
Latch input
o002 |- |- | |- |- |- |- | |px7 |pxe [Dx5 [DX4 |DX3 DX2 [DX1  |DXO
Counter Ch0
0x0003 Counter value LSB
0x0004 Counter value MSB
Frequency ChO
0x0005 ‘Frequency MSB Frequency LSB
Status
0x0006 -
PWM Diagnostics Ch3
0x0007 - - - - - - - - - - - - - - PWM OUT ERR
DO3
PWM Diagnostics Ch7
0x0008 - - - - - - - - - - - - - - PWM OUT ERR
DO7
Module status
0x0009 - FCE |- - CFG |[COM V1 |- - - - - - - ARGEE |Diag
Warn
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TBEN-52-8DXP

Word no. |Bit no.

15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Inputs
0x0000 |- - - - - - - - DX7 |DX6 |[DX5 |DX4 |DX3 |DX2 |DX1 DXo0
C3P2 |C3P4 |C2P2 |C2P4 |C1P2 |C1P4 |COP2 |COP4
Diagnostics

0x0001 |ERR7 |[ERR6 |[ERR5 |ERR4 |ERR3 |ERR2 |[ERR1 |ERRO

VERR |VERR |VERR |VERR
V2P1 [V2P1 |[VIP1 |VIP1
a (@ a Cco

Latch input
0x0002
Counter Ch0

0x0003 |Counter value LSB
0x0004 |Counter value MSB

- |px7 |px6 |Dx5 |Dx4 [Dx3 [px2 |Dx1  |DXO

Frequency ChO
0x0005 ‘Frequency MSB ‘Frequency LSB
Status
0x0006 |- - - - - - - - - - - - - - - -
PWM Diagnostics Ch3
0x0007 |- - - - - - - - - - - - - - PWM OUT ERR
DO3
PWM Diagnostics Ch7
0x0008 |- - - - - - - - - - - - - - PWM OUT ERR
DO7
Module status
0x0009 |- FCE |- - CFG |COM V1 |- - - - - - - ARGEE |Diag
Warn
Meaning of Process Data Bits
Name Meaning
1/0 data
Cx Connector x
DIx Digital input x
DOx Digital input x
DXx DXP channel x
DXx Latch input The input values ind the in-
put bits are hold as long as
they are acknowledged by
the PLC.
Kx Channel x
Px Pin x
Counter value Counter value of the 32 bit counter
Frequency Frequency for the 32-bit counter
Diagnostics
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Name Meaning

VERR V1 Ch xy Overcurrent VAUXT1 at the channel/chan-
nels

VERR V1 Cx Overcurrent VAUX1 at the connector

VERR V2 Ch xy Overcurrent VAUX2 at the channel/chan-
nels

ERRx Overcurrent at output

PWM Diagnostics

PWM OUT ERR DOx Overcurrent at the PWM output

Module status

CFG I/O configuration error

coMm Device-internal communication disturbed
DiagWarn Diagnostic message at the device

FCE Force Mode activated

V1 System power supply too low (< 18 V DC).
V2 V2 too low (< 18 V DC).

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



8.2.2  Process Input Data — Analog Modules

TBEN-S2-4Al
Word no. |Bit no.

15 14 13 [12 |11 |10 o 8 |7 6 |5 & 3 2 | o
Inputs

mse| | [ [ [ | 0 [ [ [ 0 [ [ [ ss

0x0000 |Analog value channel 0

0x0001 |Analog value channel 1

0x0002 |Analog value channel 2

0x0003 |Analog value channel 3

Diagnostics
0x0004 |Channel 1 Channel 0
LLVU |UFL |OFL |WBR |V1 ULVE |RTDSC|CJE |LLVU|UFL |OFL |WBR V1 ULVE |RTDSC|CJE
AOL AOL
0x0005 |Channel 3 Channel 2
LLVU |UFL |OFL |WBR |V1 ULVE |RTDSC|CJE |LLVU|UFL |OFL |WBR V1 ULVE |RTDSC|CJE
AOL AOL
Module status
0x0006 |- FCE |- - CFG |COM V1 - - - - - - - ARGEE |Diag
Warn
TBEN-52-4A0
Word no. |Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Diagnostics
0x0000 |Channel 1 Channel 0
S S S S S 7 S S S S S S -
0x0001 |Channel 3 Channel 2
N S S S S S 7 S S S S S S -
Module status
0x0002 |- FCE |- - CFG |COM V1 |- - - - - - - ARGEE |Diag
Warn
Meaning of the process data bits
Name Meaning
CJE Cold junction error The measured temperature exceeds the nom-

inal range for more than 1 % or wrong config-
uration of the cold junction compensation. In
case of an error, a cold junction temperature of
25 °Cis assumed.
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Name Meaning

LLVU Lower limit value un-  Current/voltage/resistance:
derrun The measured value is below the nominal
range [ 169]).
Thermocouple/RTD:
The measured temperature lies more than 1 %
below the nominal range.

OFL Overflow Current/voltage:
The measured value lies far above the nominal
range.
Resistance/thermocouple/RTD:
not applicable

OVL Overload/overcurrent Overload/Wire break at output (voltage only)
[ 169]

RTDSC overcurrent RTD-resistance <5Q

UFL Underflow Current/voltage:
The measured value is far below the nominal
range [ 169]).
Resistance/thermocouple/RTD:
not applicable

ULVE Upper limit value ex-  Current/voltage/resistance:
ceeded The measured value exceeds the nominal
range [ 169]).
Thermocouple/RTD:
The measured temperature lies more than 1 %
above the nominal range.

V1AOL Overcurrent VAUX1 The sensor supply is not within the permissible
range.

WBR Wire break TBEN-S2-4Al:

Only valid for the following measurement
ranges in operation mode voltage or current
([ 169]):

Voltage: 1...5V,2...10V

Current: 4...20 mA
In the operation modes thermocouple/RTD,
this diagnosis means:
no thermocouple or Pt/Ni-sensor connected.

TBEN-S2-4A0:
Wire break at the output.

Module status

CFG I/O configuration error

coOM Device-internal communication disturbed
DiagWarn Diagnostic message at the device

FCE Force Mode activated

V1 System power supply too low (< 18 V DC).
V2 V2 too low (< 18 V DQ).
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8.3 Process Output Data — Overview

8.3.1  Process Output Data - Digital Modules
TBEN-S1-8DIP
Word no. Bit no.
15 14 13 12 11 10 |9 8 7 |6 |5 Ja [3 |2 |1 o
Control
e e A A A O O e |
Latch reset
o001 |- |- | | | | | | o7 |pe |pi5 |pi4 o3 [pi2 [pin [pio
Counter reset
0x0002 CNT_
Reset
TBEN-S1-8DIP-D
Word no. Bit no.
15 14 13 12 11 10 Jo |8 7 6 5 & 3 2 |1 o
Control
o000 |- |- ]} |
Latch reset
o001 |- |- | | | | | | o7 |pe |pis |pi4 o3 [pr2 [pn [pio
Counter reset
0x0002 CNT_
Reset
TBEN-S2-8DIP-D
Word no. Bit no.
15 14 13 12 11 10 J9 8 7 6 5 Ja 3 2 |1 o
Control
o000 |- |- ] - | ]| -] |
Latch reset
o001 |- | | | | | | | o7 |oe |pis |pi4 o3 [pr2 [pn [pio
Counter reset
0x0002 CNT_
Reset
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TBEN-51-8DOP

Word no. Bit no.

Control

T O O O O O O O O O O O O

Outputs

o001 |- |- | |- |- | | |- |po7|pos|pos|po4 |po3 |po2 [po1  |poo

PWM Ch3

0x0002 ‘- ‘- ‘— ‘- ‘- ‘- ‘— ‘- ‘Duty cycle

PWM Ch7

o003 |- [ |- | |- | | |- |putycyce

TBEN-51-4DIP-4DOP

Word no. Bit no.

Control

o000 |- | | | b b R

Outputs

o001 |- | | | | | | | | | | |- |po7|poe|pos |pos

Latch reset

o002 |- | | | - F | | |- [o3|o2[on o

Counter reset

0x0003 - - - - - - - - - - - - _ - _ CNT_
Reset

PWM Ch7

0x0004 ‘ ‘ ‘- ‘ ‘ ‘ ‘- ‘ ‘Duty cycle

TBEN-S1-8DXP

Word no. [Bitno.

15 14 13 12 [11 10 o9 [8 7 6 |5 |4 |3 2 E o

Control

oo000 |- |- | |} kb

Outputs

o001 |- |- |- |- | |- | |- |ox7|pxe|pxs px4|px3 [px2 |px1  |pxo

Latch reset

0002 |- |- |- |- | |- | |- |ox7|pxe|pxs |px4|px3 [px2 |px1  |pxo

Counter reset

0x0003 - - - - - - - - - - - - - _ _ CNT_
Reset

PWM Ch3

0x0004 ‘ ‘— ‘ ‘ ‘— ‘ ‘ ‘— ‘Duty cycle

PWM Ch7

0x0005 ‘— ‘— ‘— ‘— ‘— ‘— ‘— ‘— ‘Duty cycle
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TBEN-52-8DXP

Word no. |Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Control
ooo [ [ [ | S S S S
Outputs
ox0001 |- |- |- | - |- |bx7|pxe |px5 [px4 [DX3  [Dx2  |pX1  |pxo
Latch reset
ox0002 |- |- |- | - |- |bx7|pxe |px5 [px4 [DX3 [DXx2  |pX1  |DXo
Counter reset
0x0003 CNT_
Reset
PWM Ch3
ox0004 |- |- |- | - |- |putycycle
PWM Ch7
ox0005 |- |- | |- - | |putycycle
VAUX Control
0x0006 VAUX2 [VAUX2 [VAUX1 [VAUXT
PIC3 [P1C2 [P1CT [P1CO

Meaning of the process data bits

Name Meaning
1/0 data
DIx Latch reset bit for input channels
DOx Output bit
DXx Output bit of DXP channel
DXx Latch reset bit for DXP channels
CNT reset Counter erset bit
Sets the counter value back to 0 and starts a new count operation.
P1 Pin 1
Duty cycle Mark-to-space ratio 10 %...90 %
VAUX1 P1C1 Switches the sensor/actuator supply at pin 1 of the connector.

V01.00|2018/08
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83.2  Process Output Data — Analog Modules
TBEN-S2-4A0

Word no. Bit no.

15 14 13 12 11 10 |9 8 |7 6 [5 |a 3 [2 |1 o
Control
o000 |-} -} ]
Outputs
0x0001 Analog value channel 0
0x0002 Analog value channel 1
0x0003 Analog value channel 2
0x0004 Analog value channel 3
52
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84  Configuring the Device at PROFINET

84.1  PROFINET IO Device Model
The technical properties of PROFINET IO devices are defined via their device description file, the
GSDML file. A PROFINET IO device consists of 1...n slots, which can also contain 1...n sub slots.
Sub slots are placeholders for sub modules and establish the interface to the process. Sub mod-
ules can contain parameters, data and diagnostics.
Slot 0 is always reserved as Device Access Point (DAP). The DAP contains the physical interface
to the Ethernet network and represents the device. The other slots and sub slots represent the
other device functions. The structure is defined by the manufacturer of field devices. It is not
necessary that every slot or respectively sub slot is related to physical functions. The allocation
of the slots and sub slots and thus the assignment of functions (operation mode, diagnostics,
etc.) is done in the configuration software of the PROFINET controller. This device model allows
manufacturers to design modular and flexible decentralized field devices. User are flexible in
configuring decentralized field devices.

14 Siemens - C:Wsers'scheuechiDocumentsiAutomatisierung\TBEN-s\TBEN-s
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p Distributed ¥O » PRO 0 e 00): P be Bdxp
Devices ‘E'? Topology view @ Network view ‘mf Device view | Options 5]
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Fig. 38: TIA-Portal - TBEN-S1-8DXP — allocation of the slots and sub slots

84.2  FSU - Fast Start-Up (prioritized startup)
FSU enables a PLC to build up connections to PROFINET nodes in less than 500 ms after switch-
ing-on the network power supply (V1). The fast start-up is necessary for fast tool changing ap-
plications at robot arms for example in the automobile industry.

NOTE
For the correct cabling in FSU applications please observe the note in the chapter
"Connecting the Power supply" [ 23].

Fast Start-Up TBEN-S

Turck TBEN-S devices s support the prioritized start-up (FSU). In order to enable FSU, the field
bus nodes have to be configured respectively for example in TIA-Portal (Siemens).

Autonegotiation: deactivated
Transmission medium/duplex:  set to a fixed value
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»  Please observe, during configuration, that the neighboring devices do also support FSU
and that the settings for the ports of neighboring devices are identical.

» Set Transmission rate/duplex to a fix value.
» Deactivate autonegotiation.
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P ¥ * turck-then-s1-Bdxp 0 0 =
= a
<] [>][100% -] —5— ® (<] i ] B
o
|§. Properties ||"_i.'.lnfo y"ﬂ Diagnostics | «a
J General ” 10 tags || System constants " Texts ‘ —]
Pl ; L
G | A > » Fort options A 2]
er::eral . = 1) 9
atalog infarmation Activate =
PROFIMET interface ... =
=
i Activate this port for use R
Ethernet addresses @
- Advanced options .
- m Connection =
Intetface options | = (4 =
Media redunda... [l X —
0 Transmission rate f duplex |TP1UU Mbps full duplex |V| e
b Realtime set.. 3 =
il @
» Forct [x1 F1R] Monitar
b Port 2 [%1 P2 R] ["JEnable autanegotistion [
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E Overview Iﬁgn turck-tben-s...

4 Portal view

Fig. 39: TIA-Portal - port-settings for FSU

»  Activate the prioritized start-up at the I/O device.
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Fig. 40: TIA-Portal — prioritized start-up, activation at the I/O device
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84.3

844

MRP (Media Redundancy Protocol)

Turck TBEN-S devices support MRP.
MRP is a standardized protocol according to IEC 62439. It describes a mechanism for media re-
dundancy in ring topologies. A Media Redundancy Manager (MRM) checks the ring topology of
a PROFINET network defined by the network configuration for functionality. All other network
nodes are Media Redundancy Clients (MRC).

User Data for Acyclic Services

The acyclic data exchange is done via Record Data CRs (CR ® Communication Relation). Via
these Record Data CRs the reading and writing of the following services is realized:
Writing of AR data
Writing of configuration data
Reading and writing of device data
Reading of diagnostic data
Reading of I/O data

Reading of Identification Data Objects (I&M functions)

Acyclic Device User Data

V01.00 | 2018/08

Index Name Data type Access Comment
Dec. Hex.
1 0x01 Module parameters ~ WORD read/  Parameter data of the mod-
write ule (slot 0)
2 0x02 Module designation ~ STRING read Designation assigned to
the module (slot 0)
3 0x03 Module revision STRING read Firmware revision of the
module
4 0x04 Vendor ID WORD read Ident no. Turck
5 0x05 Modul name STRING read The device name assigned
to the module
0x06 Module type STRING read Device type of the module
0x07 Device ID WORD read Indent no. of the module
...23  0x08... reserved - - -
0x17
24 0x18 Module diagnostics ~ WORD read Diagnostic data of the
module (slot 0)
25...31 0x19... reserved - - -
Ox1F
32 0x20 Input list ARRAY of read List of all input channels in
BYTE the module
33 0x21 Output list ARRAY of read List of all output channels
BYTE in the module
34 0x22 Diag. list ARRAY of read List of all I/0O-channel dia-
BYTE gnostics
35 0x23 Parameter list ARRAY of read List of all I/0O-channel para-
BYTE meters
36... 0x24... reserved - - -
28671  Ox6FFF
28672 0x7000 Module parameters ~ WORD read/  Activate field bus protocol
write
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Index Name Data type Access Comment
28673... 0x7001 reserved - - -
45039 ...
OXAFEF
45040 OxAFFO I&MO-functions read Identification & Maintaining
Services
45041  OxAFF1 1&MO-functions STRING[54] read/ I&M Tag function and
write location
45042 OxAFF2 1&M2-functions STRING[16] read/ I&M Installation Date
write
45043  OxAFF3 1&M3-functions STRING[54] read/ I&M Description Text
write
45044  OxAFF4 1&M4-functions STRING[54] read/ I&M Signature
write
45045... OxAFF5 I&M5 to I&M15-func- - not supported
45055 ... tions
OxAFFF

Acyclic I/O Channel User Data

Index Name Data type Access Comment
Dec. Hex.
1 0x01 Module parameters  specific read/  Parameters of the module
write
0x02 Module type ENUM UINT8 read Contains the module type
0x03 Module version UINTS8 read Firmware version of the
I/O-channels
0x04 Module ID DWORD read Ident number of the I/0
5...9 0x05 ... reserved - - -
0x09
10 0x0A Slave Controller Ver-  UINT8 array read Version number of the
sion [8] slave controller.
11...18 OxO0B... reserved - - -
0x12
19 0x13 Input data specific read Input data of the respective
I/O-channel
20...22 0x14... reserved - - -
0x16
23 0x17 Output data specific read/  Output data of the

write respective I/O-channel

reserved - - -
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8.5 Connecting the Device to a Siemens PLC in PROFINET
The following example describes the connection of the devices to a Siemens PLC in PROFINET
by means of the programming software SIMATIC STEP7 Professional V13 (TIA-Portal).

Used Hardware

The following hardware components are used in this example:
Siemens PLC S7-1500
TBEN-S... block module

Used Software

The following software tools are used in this example:
SIMATIC STEP7 Professional V13 (TIA-Portal)
GSDML file for TBEN-S... (can be downloaded for free as ZIP archive "TBEN-S_PROFINET.zip"

under www.turck.com)

Prerequisites

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

8.5.1  Installing the GSDML-file
The GSDML file can be downloaded for free from www.turck.com .
» Adding the GSDML-file: Click Options > Manage general station description files

(GSD).
Project Edit  Wiew Insert  Online Optlonsl Tools  Window  Help Totally Integrated Automation
Cf (HH saveproject & ¥ 2= | T setings e’ PORTAL
..M-s » PLC_1 [CPU 1511-1 PN] Support packages J: PNAIE_1 » turck-tben-s1-Bdxp - X

iew Network view Device view 2]d

Start Automation License Manager "EE_D "[IT LLEL:-I

i+ |turck—tben-s‘|—8dxp |V| ]
ﬂ Showe reference text %

6@ L[] slobal libraries » Rack Slot | address | ad.. %

L;\'Q' w[F ~  TUFCRIOEN-3 -8 dxp ] 0 pt

— &

<] > ] [1oo% [+] —5— & [<] " | =
o

|§. Properties ||"1.'. Info (4] || ﬂ Diagnostics | «
J General ” 10 tags ” System constants ” Texts | —
’ Y

G | ~ > > Part options A i
el p f

T T ;

ata og.] infarmation Activate 3
FROFIMET intetface ... H
N

General Activate this port for use 8
Ethernet addresses -

Fig. 41: Adding the GSDML-file

» Installing the GSDML-file: Define the storage location of the GSDML file and click Install.
=  The device is added to the Hardware catalog of the programming software.
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Fig. 42: Installing the GSDML-file

Jource path: |C:I-"\utnmatisierunngBEN-slﬁ\dditinnaIFileslGSD | g

Content of imported path

D File Yersion Language Status Info

@ G50ML2 3 Turck-TEEN_S1-2017... W2.3 English, Ge... Already installed TEEM Lihe T...

E GSDMLA2 3-Turck-TEEN_S52_4A1-2.. %23 Englizh, Ge... Alreadyinstalled TEEM Line T...

[<] M |
Delete | l Install ‘ | Cancel |
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852  Connecting the Device to the PLC
»  Select the TBEN-S devices from the Hardware catalog and drag them into the Device &
networks editor.
»  Connect the devices to the PLC in the Device & networks editor.
Ty Siemens - Cllsers\scheuech\Documentsiutomatisierung\TBEN-s\TEEH-s
Project Edit  Wiew lhsert  Online ‘Options Tools  Window  Help Totally Integrated Automation
G T B saveproject & Y B X Dz 5 MG E R § coonline PORTAL
TBEM-s » Devices & networks

|§ Topology view ”Egh Network view | Device view ||

[E Metwork un Connections |HMIconnecti0n |"| HE Eg @li :_”. b E!:JI:
(-9

I 10 system: PLC_1.PROFINET 10-System {100) E E
= o

i o

=L

PLZ_1 turckthen-s1-8... | [}

CPU 1511-1 PRl TEEN-51-803F e

FLC 1 FERANR

2]

(=)

PLC_1.PROFIMET 10-Syste... | = =

=

=l 2

= (=

il S

7 o

-]

o

w

-3

<] [>] [100% [+] —5— & X
|§Pmperties ||"_i.'.lnfu y||ﬁ Diagnostics | -

IEE‘E Devices & ne__.

v Project TEEN-z opened.

4 Portal view 1 overview

Fig. 43: Connecting the device to the PLC
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8.5.3  Configuring Device Functions
>

>

Select Device view = Device overview.

them to the devoce slots via drag&drop.

Select functions as operation mode, diagnostics etc. from the hardware catalog and add

T4 Siemens -

CWsers\scheuech\Documents\Automatisierung\TBEN-S\TBEH-s

Fig. 44: Configuring the Device Slots
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Froject  Edit  ¥iew Insert  Online  Options Tools  Window  Help X Totally Integrated Automation
E4 3 =] = i = ] a R
5 i sevepres 80 X B X 024t B MG ER S coonine oF ooftine | o 8B % 1] PORTAL
P [) buted YO PRO 0 P he Hdxp
Devices |,5.5 Topology view ”ﬁg-h Network view |—[h‘ Device view | Options 12
" = [ - - =
Q" E Device overview = ]
: .
. £
W2 .. Module Rack 3lot laddress | Q addr.. Type Article no. | Catalog &
[ el » PHHO o 0xi turck-tben-s1-Bdxp o Filer 5
: o
» L PLC_T[C. S.DXPJ o ! v e S_DXP v [ Headmodules =1
. = Diaghose-80xF_1 o 2 3.4 Diaghose-8DxF [
3 ;] Comrnan ~ L Module
Eingangs-Latch KO-7_1 1] 3 7 5 Input Latch Cho-7 —
3 I-f|]] Docume [l Counter y
= - DIF-Impuls K0_1 1} 4 DIF-Impulse Cho
r I:Q Languag.. L o B [l Diagnose-0xP 9
= [jg Online access 4 [l DIF-Irmpulse =
1 Displayth I 0 i [l oiF-impulse cho @
= -
» [Qirtepos.. @| - ° z ? [l OiF-impulse ch3, ch? |2
fiz Updat " 0 8 W riput Latch cho-7 2
= = o] 9
~ [ Broadeo... = 0 [l Module status | |
B
- 57 Updat... = T =
' :ﬂ FCAdapt.. Rl Modulstatus_1 1} 12 5.6 Module status B
» [ PCinterm. @
» [f PLCSIM [P B ||
» [ use [s7u..F@
» [ Card Reader..
< i > [<] il ] > P
¥ | Details view |§. Properties ||"_A.l Info y"ﬂ Diagnostics | formation b
4 Portal view 3 overview |5En turck-then-s...
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854  Assigning the PROFINET device name
»  Select Online access = Online & diagnostics.
»  Select Functions = Assign name.
»  Assign the desired PROFINET device name

Project  Edit  Yiew |nsert  Online  Options  Tools  window  Help
CF i seveprojeer 3 X

Devices
OO

Totally Integrated Automation

¥ D 5NN E R F coonline $¥ Gooffline DUB’EI > 4] PORTAL

* Diagnostics

Assign name

syse| @n” s|00} auluQ

General

[ autbau-gw-en-1pn [132.168.... lz‘ < PUREEERS

r\_u autbau-gw-en-2-pn [192.168 eenign P el . .
[ aufbsu-gween-3-pn [192.1565 Assign name Configured PROFINET device

s Resetto fact...
L aufbsurgw-en-d-pn [192.168 PROFINET device name: | turckfben-s1-6dxp |

[l autbau-gwenspn [192.168....
[l autbau-tben-1-8dip-1-pn [00-0...
E\u autbautben-1-Gdxp-6-pn [192..
4| online & diagnostics ;
=4 Eﬂ Broadcom BCM343228HMAL 802

Device type: | TBEN-51-80xF |

{ v v vwvww

L]
A7 Update accessible devices
» [ PC Adapter [MFI] 0
» [0 FCinternal [Lacal] 5] Device filter
L]
L]

sapeaqr] £ ||

» [0 PLCSIM [FRIIE]

» [ usB [57UsB]
b [ Card ReaderUSE memory Only showe devices with bad parameter settings

Only show devices of the same type

Only show devices without narmes

Accessible devices in the netwark:

IF address MAC address Device FROFIMET device name Status
[<] i
(= [ LED flashes ‘ Update list ‘ | Assign n
-
<] i B w0 (<] il
> | Details view “d Properties  [7ilInfo | % Diagnostics
p g
4 Portal view Overview Iﬁg-u Devices & ne... I % 60Online &... |

Fig. 45: Assigning the PROFINET device name
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855

Setting the IP address in TIA Portal

»  Select Device view—> Properties.O Ethernet addresses.
»  Assign the desired IP address.

Project

_’FBE Sawve project a M, o= ‘5

Edit

Wiew

Devices

» [ PLC 1.
(] ii Comm..
» Eﬂ] Docum...
» ':Q Langu...
» [ Online ac...
» n_w Card Read..

>

> Details view

4 Portal view

E Overview

Iﬁ&n turck-then-s... Ig 60nline & ... o

Fig. 46: Assigning the IP address
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Insert  Online  Options  Tools  Window  Help Totally Integrated Automation
¥ D)2 BN E @R § coonline ¥ Goofiline n"n? RPE x PORTAL
..JEN-s » PLC_1 [CPU 1511-1 PN] » Distributed O » PROFINET IO-System {100): PN/IE_1 » turck-tben-s1-Bdxp - X
|5'? Topology view ||ﬁg'h Network view ||—[|'|‘ Device view \_IE,LEI
B =
Device overview =
-5
H
w Module Rack slot | address Q addr.. Type Article no Firrnware @
— i 1} a TBEM-51-800<P 6514023 ST AL A :
M i 031 turcktben-s1-8dxp = E‘
. BOHP_1 i 1 il B0 _E
L Diagnose-g0xP_1 0 2 3.4 Diaghose-3DxF
Eingangs-Latch K0-7_1 1] 3 3 Input Latch Cho-7 —
DIF-Impuls KO_1 1] 4 DIF-Impulse cho u %
] | s
=
|§, Properties ||"_i.'.lnfo ||ﬂ Diagnostics | E
5]
J General || 10 tags || System constants || Texts %
- General | Ethemet addresses -
Catalog information . =
E_l Interface networked with =
~ FROFINET interface [x1] |E| 3
i
General Subnet: | PNJIE_1 [=] &
Ethernet addresses
w Advanced options | pholdieiiesib sk E
Interface options =
Media redundancy b IP protocol E
» Real time settings I g'
» Fortd [X1 1 R] b @ Use IF protocal @
*
b Fort 2 [¥1 P2 R] H @ Set P address in the project |
pandaislden ey IPaddress: | 192 . 165 .1 . 134
Identification & Maintenance
Subnetmask: | 255 . 255 . 255 . 0
Module parameters
Hardware identifier Use router
Router address: |0 .0 .0 .0
() IP address is set directly at the device
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856  Setting Module Parameters

»  Select Device view > Device overview.

»  Select the device to be parameterized.

» Click Properties = General > Module parameters.
»  Set the device parameters.

..JEN-s » PLC_1

Project Edit  ¥iew Insert  Online  Options Tools  Window  Help Totally Integrated Automation
F T save praject S Y B X iy 5 NIG E R F coonline i ¥ Gooffline n"h? mE PORTAL

PU 1511-1 PN] » Distributed YO » PROFINET 10-System (100): PNIE_1 » turcktben-s1-8dxp

- EX

. . Module parameters
Catalog information
Module parameters Station parameter

Hardware identifier

? éDetaiIs view

O |

<[ i ]

Devices |5'3’ Topology view ||ﬁE'n Metwork view "ﬁ'f Device view |_|£',LE|
y r - - =3
Device overview E

H

w ... Module Rack Slot | address Q addr.. Type Article no. Firmwrare &

~ turck-then-s1-8dxp 0 i TBEN-51-BIXP 6614023 S 1.4.4 g

b PRHO o 031 turck-then-s1-8dxp =

N BOXP_1 0 1 0 0 BDXP b

r‘!! = Diaghose-80DXP_1 i} 2 3.4 Diaghose-G0xF

D If’ e Eingangs-Latch KO-7_1 0 3 3 Input Latch Cho-7 —

D Em DR | DIF-Impuls KO_1 0 4 DIFmpulse Cho g

b Q) Langu... ] o 5 s

] r\_m Online ac.. - 0 6 s
» p_w Card Read... ' 0 7 2.
- s

0 g =

a 9
0 10

0 11 =

Modulstatus_1 1} 12 5.6 Module status =

w

LU

[ <] [ | B

z

|§ Properties H:i.'.lnfo ||ﬁ Diagnostics | =

“w

J General " 10 tags " System constants " Texts

« General I T

Extended digital mode:

Impulse stretch (10ms):

Input filter:

4 Portal view

g turck-tben-s... Iﬁ 60nline & ... .

Fig. 47: Setting Module Parameters
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8.5.7  Going Online with the PLC

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

T4 Siemens - C:Wsersischeuech\Documents\Automatisierung\TBEN-s\TBEH-s

Project  Edit  ¥iew Insert  Qnline  Options  Tools  Window  Help Totally Integrated Automation

1
]
Q Hardweare configuration was loaded successfully.

(] PLC_1 started.

o Scanning for devices completed for interface Intel(R) 82579 Gigabit Network Connection. ...
ﬂ Scanning for devices completed for interface Intel(R) 82579 Gigabit Network Connection. ...

o Scanning for devices completed for interface Intel(R) 82579 Gigabit Network Connection. ... |E|
Q Loading completed (errars: 0; warnings: 0).

& connecredto FLC_T, address IP=192.168.1.3.
AT a AT -

G (] saveproject S X = H X D @: TN EH E B S coonline ¥ Gooffline fis mmem et PORTAL
Devices |; Topology view ||ﬁg'h Network view ||—[|'|‘ Device view | Options 2zl
; M =
j 0 o g Ef Network nn Connectiohs |HMI Connection |V| 5541 ﬂ; __j Q! :_". = @
e
10 systerm: PLC_1.PROFINET 10-System (100) ~ Catalog E
I 1 Ol |-
: = :
i FLC_1 turcktben-si-g . M @ Filter E_J"
s n_h. PLC 1 CPU1511-1 FN TEER-51-5DXF m | » E- Contrallers g
b ';] Cammon ... FES, : 4 r‘l\j HMI |
» [5] Documen N 4 r_E. FC systems 2
» II:a Language... . | b L Drives & starters | o
PLC_1.PROFIMET 10-Syste... [~ =
v [ Online access == ¥ | 4 r—El Network EE | 7
» [ Card Reader.. D1 g & H. f..
» [ Distributed 110 e
» [l Power Supplies “
] r\_[. Field devices -
B [100% [+ v § v [ Otherfield de . [5r
-
&l Properties "'_i.'.lnfn | [% Diagnostics )
=
J General H Cross-references H Compile | E
\g\\z\l Show all messages |'| E
5
=
Message Go to ? E
PLC_1 stopped. lz‘ E'

3 Details view <] il > |*> Information

Porta s £21 Overview Iﬁﬁh Devices & ne... I ﬂ Online & dia... ' Connected to PLC_1, address IP=192.1..

Fig. 48: Online mode

858  PROFINET - Mapping

The PROFINET mapping corresponds to the data mapping described in the "Process Input Data"

- [ 411 and "Process Output Data" [ 49].
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86  Configuring the Device at Modbus TCP

8.6.1  Implemented Modbus Functions
The TBEN-S modules with Modbus TCP support the following functions for accessing process
data, parameters, diagnostics and other services:
Function codes

Read Coils - reading multiple output bits

2 Read Discrete Inputs — reading multiple input bits

3 Read Holding Registers —reading multiple output registers

4 Read Input Registers —reading multiple input registers

5 Write Single Coil — writing a single output bit

6 Write Single Register — writing a single output register

15 Write Multiple Coils — writing multiple output bits

16 Write Multiple Registers — writing multiple output registers

23 Read/Write Multiple Registers — reading abnd writing multiple registers

8.6.2  Modbus Registers

Address Access Meaning

0x0000...0x01FF read only Process data of the inputs (identical to registers
0x8000...0x8FFF)

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

0x1000...0x100B read only Module identifier

0x100C read only Module status

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

0x1020 read only Watchdog, actual time [ms]

0x1120 read/write  Watchdog predefined time [ms] (default: 500 ms)

0x1130 read/write  Modbus connection mode register

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

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

0x113E...0x113F read/write  Modbus Parameter Save (permanent storing of para-
meters)

0x1140 read/write  Deactivate protocol

Deactivates explicitly the selected Ethernet-protocol:
Bit 0 = deactivate EtherNet/IP™
Bit 1 = deactivate Modbus TCP
Bit 2 = deactivate PROFINET
Bit 15 = deactivate web server

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

0x2400 read only Vi[mV]:0at< 18V
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Address Access Meaning

0x2401 read only V2[mV]:0at< 18V

0x8000...0x8FFF read only Process data of the inputs (identical to registers
0x0000...0x01FF)

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

0xA000...0xAFFF read only Deactivate diagnostics

0xB000...0xBFFF read/write  Parameters

The following table shows the register mapping for the different Modbus addressing methods

Description Hex Decimal 5-digit Modicon

Inputs 0x0000...0x01FF  0...511 40001...40512 400001...400512
Outputs 0x0800...0x09FF 2048...2549 42049...42560 402049...402560
Module identifier 0x1000...0x1006 4096...4102 44097...44103 404097...404103
Module status 0x100C 4108 44109 404109
Watchdog, actual 0x1020 4128 44129 404129

time

Watchdog, pre- 0x1120 4384 44385 404385

defined time

Modbus connec- 0x1130 4400 44401 404401

tion mode re-

gister

Modbus Connec- 0x1131 4401 44402 404402

tion Timeout in

sec.

Modbus para- 0x113C...0x113D 4412...4413 44413...44414 404413...404414
meter restore

Modbus para- Ox113E...0x113F 4414...4415 44415...44416 404415...404416
meter save

Deactivate pro-  0x1140 4416 44417 404417

tocol

Active protocol  0x114 4417 44418 404418

V1 [mVI: 0x2400 9216 49217 409217

V2 [mV]: 0x2401 9217 49218 409218

Process data in-
puts

0x8000 - 0x8001

32768, 32769

432769, 432770

Process data out-
puts

0x9000 - 0x9001

36864, 36865

436865, 436866

Deactivate dia-
gnostics

0xA000 - 00A001

40960, 40961

440961, 440962

Parameters

0xB000, 0xB0O1

45056, 45057

445057, 445058

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



Register 1130h: Modbus-Connection-Mode

This register defines the behavior of the Modbus connections:

Bit Designation Value Meaning
0 MB_OnlyOneWritePermis- 0 All Modbus-connections receive the write
sion authorization
1 Only one Modbus-connection can receive the

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

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

1 The write authorization for the respective
Modbus-connection is already opened during
the connection establishment. The first
Modbus-connection thus receives the write
authorization, all following connections don't
(only if bit0 =1).

Register 1131h: Modbus Connection Timeout

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

Disconnect.

Behavior of the BUS LED

In case of a Connection Timeout the BUS LED's behavior is as follows:
Connection-Timeout BUS LED

time-out green flashing

Register 0x113C and 0x113D: Restore Modbus-Connection-Parameters

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

>  Write 0x6C6F to register 0x113C.

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

=  The parameters are reset tot default values.

A following "save" service save the changes.
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Register Ox113E and 0x113F: Save Modbus-Connection-Parameters

Registers 0x113E and 0x113F are used for the non-volatile saving of parameters in registers

0x1120 and 0x1130 to Ox113B.

Procedure:
»  Write 0x7361 to register 0x113E.

»  Write 0x7665 ("save") within 30 seconds in register 0x113F to activate the reset of the re-
gisters. Both registers can also be written with one single request using the function

codes FC16 and FC23.
=  The parameters are saved.

Data width of the I/O-modules

The following table shows the data width of the TBEN-S modules within the Modbus register

area and the type of data alignment.

Module Process input data Process output data Alignment
TBEN-S1-8DIP 8 bit - bit by bit
TBEN-S2-8DIP 8 bit - bit by bit
TBEN-S1-8DIP-D 8 bit - bit by bit
TBEN-S51-8DOP - 8 bit bit by bit
TBEN-S1-4DIP-4DOP 4 Bit 4 Bit bit by bit
TBEN-S1-8DXP 8 bit 8 bit bit by bit
TBEN-S2-8DXP 8 bit 8 bit bit by bit
TBEN-S2-4Al 8 byte - word by word
TBEN-S2-4A0 - 8 byte word by word
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864  Register Mapping of TBEN-S Modules
TBEN-S1-8DIP-D — Input Registers
[ 41]
Register no. |Bit no.
15 14 13 12 11 10 Jo 8 7 6 5 & 3 2 |1 o
IN
0x0000 D7 |Dl6 |DI5 |DI4 [DI3 |DI2 DI Dlo
C7P4 |C6P4 |C5P4|C4P4|C3P4|C2P4|C1P4  |COP4
Diagn.
0x0001 VERR |VERR
Vi Al
Ch4-7 |Ch0-3
Latch IN
o002 |- |- | | | | | | o7 |oie |pis |pi4 o3 [pr2 [pn [pio
CNT ChO
0x0003 Counter value LSB
0x0004 Counter value MSB
Freq.ChO
0x0005 ‘Frequency MSB Frequency LSB
Status
0x0006 |-
Module status
0x0007 - FCE |- - CFG |COM V1 ARGEE |Diag
Warn
TBEN-S1-8DIP — Output Registers
[+ 49]
Register no. |Bit no.
15 14 13 12 |11 o 9 [8 |7 |6 [5 & [3 2 |1 o

Latch reset

o080 |- |- |- |- [ | |- |- o7 |pe |p5s |pi4 [pi3 |p2 |pi1 |pio

Counter reset

0x0801 CNT
Reset
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TBEN-S1-8DIP — Parameter Registers

[ 35]
Register no. |Bit no.
15 14 13 12 1 |10 |9 [8 |7 6 5 & 3 |2 1 o
Channel 0
0xBO00 |ISTDIO |DIFT DI0|DMOD_CNT DI0
Channel 1
0xBOO1  |ISTDI DIFT DI1 |[DMOD DI
Channel 7
0xB007 ISTDI7 DIFT DI7|DMOD DI7
TBEN-S1-8DIP-D — Input Registers
[ 41]
Register no. |Bit no.
15 14 13 12 |11 |10 9 8 |7 6 |5 [4 [3 2 | o
IN
ox0000 |- |- |- |- |- |- |- | |7 |p6 |DI5 |DI4 |DI3 |[DI2 DI |DIO
C7P4 |C6P4|C5P4|CAP4|C3P4 |C2P4 |[C1P4  |COP4
Diagn.
ox0001 |- |- |- |- |- |- |- |- |VERR|VERR|VERR |VERR |VERR |VERR |VERR |VERR
ViVl v v vt vl vt Vi
c7 |6 |C5 |4 |3 |2 |1 co
Latch IN
o002 |- |- | |- |- | |- | |o7 |be |pis b4 o3 [pi2 b |plo
CNT Cho
0x0003 Counter value LSB
0x0004 Counter value MSB
Freq.ChoO
0x0005 ‘Frequency MSB Frequency LSB
Status
0x0006 |-
Module status
0x0007 |- |FCE |- |- |cFG |[com\vi |- |- |- |- |- |- |- |ARGEE |Diag
Warn
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TBEN-51-8DIP-D — Output Registers
[ 49]

Register no. Bit no.
15 14 13 12 11 J10o |9 [8 [7 6 |5 & 3 2 |1 Jo

Latch reset

Di7 |pl6 [DIs |4 |D13 D2 D |Dio

0x0800

Counter reset

oogot |- - [ [ - - - - - [ [ [ [ F | onr
Reset

TBEN-S1-8DIP-D — Parameter Registers
[* 35]
Register no. |Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0

Channel 0

0xB000  |ISTDIO |DIFT DI0|[DMOD_CNT DI0

Channel 1

0xB0O1  ISTDI DIFT DI1 |[DMOD DI

Channel 7

0xB007  |ISTDI7 DIFT DI7|DMOD DI7
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TBEN-52-8DIP — Input Registers
[ 41]

Register no. |Bit no.
15 14 [13 [12 |11 10 |9 8 |7 6 |5 & [3 |2 | o
IN
0x0000 |- |- |- - | - DI7 |DI6 |DI5 [DI4 |DI3 |DI2 |DIT  |DIO
C7P4 |C6P4 |C5P4 |C4P4 |C3P4 |C2P4 |CT1P4 |COP4
Diagn.
0x0001 - - - - - - - - |- |- |- |- |VERR|VERR|VERR |VERR
Vi V1 Al Vi
a2 |a Co
Latch IN
o002 |- |- |- |- |- | |- |- |o7 |pie |pi5s |pi4 |pi3 |pi2 [pi1 |pio
CNT Cho
0x0003 Counter value LSB
0x0004 Counter value MSB
Freq. ChO
0x0005 ‘Frequency MSB Frequency LSB
Status
0x0006 -
Module
status
0x0007 - FCE |- - CFG |COM (V1 - - - - - - - ARGEE |Diag
Warn
TBEN-52-8DIP — Output Registers
[ 49]
Register no. Bit no.
15 14 13 12 11 J10o |9 [8 [7 6 |5 & 3 2 |1 Jo
Latch
reset
o0 |- |- [ [ | | | |- |o7 |pe |pi5 |p4 |pi3 |pi2 |pnn |pio
Counter
reset
0x0801 - - - - - - - - - - - - - - - CNT
Reset
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TBEN-52-8DIP — Parameter Registers

[ 35]
Register no. |Bitno.
15 [14 [13 12 11 10 |9 [8 7 6 |5 [4 [3 2 |1 o
Channel 0
0xB000 IST DIO DIFT |DMOD_CNT DIO
DIO
Channel 1
0xB001 IST DI DIFT |DMOD DI1
DI1
Channel 7
0xB007 IST DI7 DIFT |DMOD DI7
DI7
VAUX
0xB009 - - - - - - VAUX1 - - - - - - VAUX1
pin1 C1 pin1 CO
(Ch2/3) (Cho/1)
0xBOOA - - - - - - VAUX1 - - - - - - VAUX1
pin1 C3 pin1 C2
(Che/7) (Ch4/5)
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TBEN-51-8DOP — Input Registers

[ 41]
Register no. [Bit no.
15 14 13 12 11 10 o9 [8 |7 6 |5 |4 3 2 h 0
Diagn.
0x0000 ERR7 |ERR6 |ERR5 |[ERR4 |ERR3 |[ERR2 |ERR1 |ERRO VERR |VERR
V2 V2
Ch4-7 |KO-3
PWM diagn.Ch 3
0x0001 PWM OUT ERR
DO3
PWM diagn. Ch7
0x0002 PWM OUT ERR
DO7
Module status
0x0003 FCE CFG |COM (V1 ARGEE |Diag
Warn
TBEN-51-8DOP — Output Registers
[ 49]
Register no. |Bit no.
15 14 13 12 |11 o 9 [8 |7 |6 [5 & [3 2 1 o
ouT
0x0800 DO7 |DO6 |DO5 |DO4 |DO3 |[DO2 |[DO1 |DOO0
C7P4 |C6P4 |C5P4 |C4P4 |C3P4 |C2P4 |C1P4 |COP4
PWM Ch3
o801 |- |- |- | | | |- | |putycycle
PWM Ch7
0802 |- |- |- |- | | | | |putycycle
TBEN-S1-8DOP — Parameter Registers
[» 35]
Register no. Bit no.
15 14 [13 12 |1 o o9 [8 |7 |6 |5 & [3 2 |1 o

Channel 0...channel 7

ogooo |- |- |- |- |- | |- |- |srRo7|sros|sros |SRO4|sRO3 |SRO2|SROT |sSROO
Channel 3

0xBOOT DMOD_PWM DO3

P R S
Channel 7

0xB003 DMOD_PWM DO7

- FF T FT
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TBEN-51-4DIP-4DOP — Input Registers
[ 41]

Register no. |Bit no.
15 14 13 12 11 10 Jo |8 7 6 5 Ja 3 2 |1 o
IN
0x0000 DI3 |DI2 |DI Dlo
C3P4|C2P4|C1P4 |COP4
Diagn.
0x0001 ERR3 |ERR2 |ERR1 |ERRO |- VERR |VERR
Vi Vi
Ch4-7 |Ch0-3
Latch IN
o002 |- | | |  F | | |- [o3[o2[on |ow
CNT Cho
0x0003 Counter value LSB
0x0004 Counter value MSB
Freq. ChO
0x0005 ‘Frequency MSB ‘Frequency LSB
Status
woos [ [ [ [ [ [ [ [ [ [ T [ [ [ [ |
PWM diagn. Ch7
woor | - [ [ F F F F F F [ [ wmourem
Module status
0x0008 FCE |- CFG |COM V1 ARGEE |Diag
Warn
TBEN-S1-4DIP-4DOP - Output Registers
[ 49]
Register no. |Bit no.
15 14 13 12 11 |10 9 8 |7 e 3 2 1 o
ouT
0x0800 DO7 |DO6 |DO5 |DO4
C7P4 |C6P4 |C5P4 |C4P4

Latch reset

0x0801 - - F F F F F F T D13 D2 |pi1 pio

CNT reset

0x0802 CNT
Reset

PWM Ch?

83 |- |- - | |- |- |- | |putycyce

V01.00 | 2018/08 75




Configuring and Parameterizing
Configuring the Device at Modbus TCP

TBEN-51-4DIP-4DOP — Parameter Registers

[ 35]
Register no. |Bitno.
15 [14 [13 12 11 10 |9 [8 7 6 |5 [4 [3 2 |1 o
Channel 0...channel 7
0xBO0O - - - F F | | | | | |sro7|sros|srRos|sR04
0xB001 IST DIO DIFT |DMOD_CNT DIO
DIO
Channel 1
0xB002 IST DI DIFT |DMOD DI1
DI
Channel 2
0xB003 IST DI2 DIFT |DMOD DI2
DI2
Channel 3
0xB004 IST DI3 DIFT |DMOD DI3
DI3
Channel 7
0xB0O5 - - - - - - | |- [ovop_pwmpo7
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TBEN-S51-8DXP — Input Registers

[ 41]
Register no. |Bit no.
15 (14 13 12 |11 1o Jo 8 [7 [6 |5 4 3 2 | o
IN
0x0000 DX7 |DX6 |[DX5 |DX4 |DX3 |DX2 |DX1 DXO0
C7P4|C6P4|C5P4|C4P4|C3P4|C2P4|C1P4  |COP4
Diagn.
0x0001 ERR7 |ERR6 |ERR5|ERR4 |ERR3 |[ERR2 |ERR1 [ERRO |- VERR |VERR
V2 Vi
Ch4-7 |ChO0-3
Latch IN
o002 |- | | | |- | | |- |px7|pxe |pxs |px4 [px3 [px2 [px1 [pxo
CNT Cho
0x0003 Counter value LSB
0x0004 Counter value MSB
Freq. ChO
0x0005 ‘Frequency MSB Frequency LSB
Status
0x0006 |-
PWM diagn. Ch 3
S S S S S S S S S S S S S T
PWM diagn. Ch7
wos | [ | [ [ [ [ F [ [ F [ [wmourem
Module status
0x0009 FCE |- CFG |COM V1 ARGEE |Diag
Warn
TBEN-S51-8DXP — Output Registers
[ 49]
Register no. |Bit no.
15 [14 13 12 11 10 9 [8 7 6 |5 [4 [3 2 |1 o
ouT
0x0800 DX7 |DX6 |DX5 |[DX4 |[DX3 |[DX2 |DX1 |DXO0
C7P4 |C6P4 |C5P4 |C4P4 |C3P4 |C2P4 |C1P4 |COP4

Latch reset

0x0801 - - | | |- |- | | |ox7|pxe |pxs |px4 [px3 |px2 [px1 [pxo

CNT reset

0x0802 CNT
Reset

PWM Chs3

83 |- |- | | | | | | |putycyce

PWM Ch?

0x0804 ‘ ‘ ‘ ‘- ‘- ‘ ‘ ‘ ‘Duty cycle
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TBEN-S1-8DXP — Parameter Registers

[ 49]
Register no. |Bitno.
15 [14 [13 12 11 10 |9 [8 7 6 |5 [4 [3 2 |1 o
Channel 0...channel 7
0xB000 EN |EN |EN |[EN |EN [EN |EN |EN |SRO7|SRO6 |SRO5|SRO4 |SRO3|SRO2|SRO1 [SRO0
DO7 |DO6 |DO5 |[DO4 |DO3 |DO2 |DO1 |DOO0

Channel 0

0xB001 IST DX0 DIFT |DMOD_CNT DX0
DX0

Channel 1

0xB002 IST DX1 DIFT |DMOD DX1
DX1

Channel 2

0xB003 IST DX2 DIFT |DMOD DX2
DX2

Channel 3

0xB004 IST DX3 DIFT |DMOD_PWM DX3
DX3

0xB005 - - - - - - - - - - - - - - - -

Channel 4

0xB006 IST DX4 DIFT |DMOD DX4
DX4

Channel 5

0xB007 IST DX5 DIFT |DMOD DX5
DX5

Channel 6

0xB008 IST DX6 DIFT |DMOD DX6
DX6

Channel 7

0xB009 IST DX7 DIFT |DMOD_PWM DX7
DX7

0xBOOA -
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TBEN-52-8DXP — Input Registers

[ 41]
Register |Bit no.
no. 15 14 13 12 11 [0 |9 8 |7 6 |5 & 3 2 |1 o
IN
0x0000 |- - - - - - - - DX7 |DX6 |DX5 |DX4 |DX3 |DX2 |DX1 DXO0
C3P2 |C3P4 [C2P2 |C2P4 |C1P2 |C1P4 |COP2 |COP4
Diagn.

0x0001 |ERR7 |ERR6 |[ERR5 |[ERR4 |[ERR3 |[ERR2 |[ERR1T |[ERRO VERR |VERR |VERR |VERR

V2P1 |V2P1 [VIPT |V1P1
Ch6-7 |Ch4-5 |Ch2-3 |ChO-1

Latch IN
0x0002

CNT Cho
0x0003 |Counter value LSB
0x0004 |Counter value MSB

- |ox7 |pxe |Dx5 |Dx4 [Dx3 |Dx2 [DX1  |DXO

Freq. ChO

0x0005 ‘Frequency MSB ‘Frequency LSB

Status

o006 |- - - |- |- - | | [ - | | _ _ _

PWM diagn. Ch 3

0x0007 |- - - - - - - - - - - - - - PWM OUT
ERR DO3

PWM diagn. Ch7

0x0008 |- - - - - - - - - - - - - - PWM OUT
ERR DO7

Module status

0x0009 |- FCE |- - CFG |COM |V1 |- - - - - - - ARGEE |Diag

Warn
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TBEN-52-8DXP — Output Registers

[ 49]
Register |Bit no.
no. 15 14 [13 12 11 [0 9 8 |7 6 |5 |4 3 2 1 0
ouT
0x0800 DX7 |DX6 |DX5 |DX4 |DX3 DX2 DX1 DXO0
C3P2|C3P4|C2P2|C2P4|C2P2 |[C1P4 |COP2 |COP4
Latch reset
o801 |- |- |- | |- |- |- |- |pbx7 |pxe [pxs [px4 px3 [px2 |px1  |pxo
CNT reset
0x0802 CNT
Reset
PWM Ch7
803 |- | |- | | |- | | |putycycle
PWM Ch7
0x0804 ‘ ‘ ‘ ‘ ‘- ‘ ‘ ‘ ‘Dutycycle
VAUX Control
0x0805 VAUX |VAUX |[VAUX |[VAUX
1P1 1P1 |1P1 [1P1
c3 2 i co
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TBEN-52-8DXP — Parameter Registers

[ 35]
Register |Bit no.
no. 15 14 13 12 1 J10 j9 8 [7 6 |5 & [3 2 [1 o
Channel 0...channel 7
0xB0O0OO0 |EN EN EN EN EN EN EN EN SRO7 |SRO6 |SRO5 |SRO4 |SRO3 |SRO2 |[SRO1 |SROO
DO7 |[DO6 |DO5 |DO4 |DO3 |DO2 |DO1 |DOO0
Channel 0
0xB001 IST DX0 DIFT |DMOD_CNT DX0
DX0
Channel 1
0xB002  [IST DX1 DIFT |DMOD DX1
DX1
Channel 2
0xBOO03  [ISTDX2 DIFT |DMOD DX2
DX2
Channel 3
0xB004 |IST DX3 DIFT \DMOD_PWM DX3
DX3
0xB005 |-
Channel 4
0xB006 |IST DX4 DIFT |DMOD DX4
DX4
Channel 5
0xB007 IST DX5 DIFT |DMOD DX5
DX5
Channel 6
0xB008 |IST DX6 DIFT |DMOD DX6
DX6
Channel 7
0xB009 |IST DX7 DIFT |- - - - DMOD_PWM DX7
DX7
OxBOOA |-
VAUX
0xBOOB |- - - - - - VAUXT1 pin1 |- - - - - - VAUXT1 pin1
C1 (Ch2/3) CO0 (Cho/1)
0xBooC |- - - - - - VAUX1 pinT |- - - - - - VAUX1 pin1
C3 (Ch6/7) C2 (Ch4/5)
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TBEN-S2-4Al — Input Registers

[+ 471

Register |Bit no.

no. 15 14 13 12 (1 10 Jo 8 |7 6 |5 [a [3 2 | o

AlO

woooo s ] [ [ T [ [ T [ [ T [ T [ [ s

Al1

I S S O O

Al2

T S S O O R

A3

woos s ] [ [ 1 [ [ T [ [ T [ T [ [ s

Diagnostics

Channel 1 Channel 0
0x0004 [LLVU [UFL |OFL |WBR [V1 |ULVE|RTD |CJE |LLVU|UFL |OFL |WBR |[v1 |ULVE [RTD |CIE
AOL sC AOL sC
Channel 3 Channel 2
0x0005 [LLVU [UFL |OFL |WBR [Vi |ULVE|RTD |CJE |LLVU|UFL |OFL |WBR |[v1 |ULVE [RTD |CIE
AOL sC AOL sC

Module status

0x0006 FCE CFG |COM |V1 ARGEE | Diag
Warn

TBEN-S2-4Al — Parameter Registers
[+ 35]

Register |Bit no.

no. 15 14 13 12 1 J10 9 8 [7 6 |5 & [3 2 [1 o

Channel 0

0xB00O  [INFIL DRE DCH |DDI |oPM T™MU |suP

0xB0O1 |RTDWT  |RRA RWT cwT IMR vwt UMR

0xB002  |TCT TCCC) RTDT

Channel 1

0xB003 [INFIL DRE DCH |DDI |oPM T™MU |suP

0xB0O4 |RTDWT  |RRA RWT CWT IMR VWT UMR

0xB0O5  |TCT TCCC) RTDT

Channel 2

0xB006  |INFIL DRE DCH |DDI |OPM T™MU |suP

0xB007 |RTDWT  |RRA RWT CWT IMR VWT UMR

0xB008  |TCT TCCC) RTDT

Channel 3

0xB009 [INFIL DRE DCH [DDI |OPM TMU |sUP

0xBOOA |RTDWT  |RRA RWT CWT IMR VWT UMR

0xBOOB  |TCT TCCC) RTDT
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TBEN-52-4A0 — Input Registers

[+ 471

Register |Bit no.
no. 15 14 13 |12 1 J10 o 8 |7 6 |5 Ja 3 [2 | o
Diagnostics

Channel 1 Channel 0
o000 |- |- [ | | | |weRjow |- | |- | |- | [wer Jowu

Channel 3 Channel 2
o001 |- | [ | [ | |weRjow |- | |- | |- | [werR Jow
Module status
0x0002 FCE |- CFG |COM V1 ARGEE |Diag

Warn
TBEN-52-4A0 — Output Registers
[ 52]

Register |Bit no.
no. 15 14 13 12 11 10 |9 8 |7 6 [5 & 3 2 [1 o
AOO
woo fwse | || [ [ [ [ [ [ [ [ [ [ [ s
AO1
oosor Twse ||| 1] [ N N N [
AO2
oosoz Twse | || 1] [ N O B -
AO3
oosos wse ||| 1] [ N N B -
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TBEN-52-4A0 — Parameter Registers

[ 35]
Register |Bit no.
no. 15 14 13 12 1 J10 j9 8 [7 6 |5 & [3 2 [1 o
Channel 0
0xB000 |- - - ORM |DRE DCH |DDI |OPM - ‘FFB
0xB001 - - - - - - - - URA IRA
0xB002 |SVAL MSB SVAL LSB
Channel 1
0xB003 |- - - ORM |DRE DCH |DDI |OPM - FFB
0xB004 |- - - - - - - - URA IRA
0xB0O0O5 |SVAL MSB SVAL LSB
Channel 2
0xB006 |- - - ORM |DRE DCH |DDI |OPM - FFB
0xB007 |- - - - - - - - URA IRA
0xB008 |SVAL MSB SVAL LSB
Channel 3
0xB009 |- - - ORM |DRE DCH [DDI |OPM - FFB
0xBOOA |- - - - - - - - URA IRA
0xBOOB |SVAL MSB SVAL LSB

86.5  Meaning of the register bits

Designation Meaning

In-/output data

Al Analog input

AO Analog output

C Connector

Dl: Digital input

DO Digital output

DX DXP channel

P Pin

Module status

ARGEE ARGEE program running in the device.

CFG I/0 configuration error

CcoOM Device-internal communication disturbed

DiagWarn Diagnostics available at the device.

FCE The Force Mode is activated, which means, the actual output values
may no match the ones defined and sent by the field bus.

V, System power supply too low (< 18 VDC).

V, System power supply too low (< 18 VDC).

Channel diagnostics

CJE Cold junction error

ERR Overcurrent at the respective output
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Designation Meaning

LLVU Lower limit value underrun
OFL Overflow

OvL Overload/overcurrent
RTDSC Overcurrent (RTD only)

UFL Underflow

ULVE Upper limit value exceeded
V1AOL Overcurrent VAUX1

WBR Wire break

Parameters

The chapter "Parameterizing and Configuring" [ 35] contains a detailed parameter descrip-

tion.

Digital modules

DMOD Extended digital function
DMOD_CNT Extended digital function counter
DMOD_PWM Extended digital function PWM
EN_DO Activate output

IST Impulse stretch

SRO Manual reset after overcurrent

VAUX1 Pin1 Cx (Chy-2)

Sensor/actuator supply VAUX1

Analog modules

CWT

Current wiring type

DCH Deactivate channel
DDI Deactivate diagnostics
DRE Data representation
FFB Output on fieldbus error
IRA Current range

IMR Current range

INFL Input averaging filter
OPM Operation mode

ORM Output recovery mode
RRA Resistance range

RTDT RTD type

RTDWT RTD wiring type

RWT Resistance wiring type
SUP Mains suppression
SVAL Substitute value
TCCA Thermocouple cold junction configuration
TCT Thermocouple type
TMU Temperature unit
UMR Voltage range

URA Voltage range

VWT Voltage wiring type
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8.6.6  Error Behavior (watchdog)
Behavior of outputs
In case of a failure of the Modbus communication, the outputs’ behavior is as follows, depend-
ing on the defined time for the Watchdog (register 0x1120):
Watchdog Behavior of outputs
500 ms (default) Outputs hold the momentary value in case of an error at
>0ms Outputs switch to 0 after the watchdog time has expired (setting in register
0x1120).
NOTE
Setting the outputs to predefined substitute values is not possible in Modbus TCP.
Eventually parameterized substitute values will not be used.
Behavior of the BUS LED
If the Watchdog has tripped, the BUS LED behaves as follows:
Watchdog BUS LED
tripped red
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8.7

8.7.1

Connecting the Device to CODESYS PLC with Modbus TCP Master

Used Hardware

The following hardware components are used in this example:
Turck-HMI TX507-P3CV01 (Modbus TCP Master, IP address: 192.168.1.15)
Block module TBEN-S1-4DIP-4DOP (IP address: 192,168,201)

Used Software

The following software tools are used in this example:
CODESYS 3.5.8.1 (can be dwonloaded for free under www.turck.com)

Prerequisites

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

Connecting the device to the PLC
The following components have to be added to CODESYS first, in order to connect the device
to the PLC.
Ethernet Adapter
Modbus TCP Master
Modbus TCP Slave

Adding the Ethernet Adapter
» Inthe project tree, right-click Device (TX507-P3CV01).

File Edit \View Project  Build Online Debug  Tools  Window ool

B E & o o ¥ By X |44 i - [

Devices - 0 X
= TN S E]
1 BB |Device (T¥507-PACYD1) | |
=l PLC Logic
= ":, Application
ImagePool
m Library Manager
PLC_PRG (PRG)
5 @ Task Configuration
B @ MainTask.
& PLC_FRG
=g yISU_TASK
@ YWisuElems, Yisu_Prg
TextList
* Wisualization Managey
@ Visualization

Fig. 49: Project tree
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Select Add Device.

Select Add Device.

J vwvy

Select the Ethernet Adapter

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

& TBEM_S.project” - CODESYS

[ Cisplay all versians {far experts only)
[ Display outdated versions

Information:

i

Name: Ethernet
Yendor: Turck

Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter

¥ersion: 3.5.7.20
Order Number: -
Description: Ethernet Link,

File Edit Wew Project Build ©Online Debug  Tools  Window Help
a1 -II-! AR X I
Devices ~ 0 X
g [=]| O add Device =]
= - Device (TX507-P3CY0L) Name:  Ethernst
=-E0 PLC Logic
= r‘. Application aeion
ImagePool @ Append device () Update device
m Library Manager Dievice:
PLC_PRG (PRG)
L @ Task Configuration Vendor: [<AII vendars: h
=8 MainTask Marne Wendor  Wersion Description it
@ PLC_PRG + m Miscellaneous
=g vISU_TAZK = [0 Fieldbusses L
@ WisuElems, Yisu_Prg +.-cAaN CANbus i
TexkLisk = Ethernet Adapker
3 Wisualization Manager I ﬂiW‘ Turck 3.5.7.20  Ethernet Link, I [
@ Yisualization 4 = Etherhel
+- 0 Modbus i
Group by categary

Append selected device as last child of
Device

i

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

Add Device Close

Fig. 50: Adding the Ethernet Adapter
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Adding the Modbus Master

» Inthe project tree, right-click Ethernet (Ethernet).
» Select Add Device.
»  Double-click the Modbus TCP Master
=  The Modbus Master is added to the project tree as Modbus_TCP_Master.
® TBEM_S.project* - CODESYS == =
File Edit Yew Project Build Online Debug  Tools  Window  Help
SP=2= 1= 4 % i} % X =
Devices ~ 0 X
B — [=] | [ Add Device =)
= Device (TAS07-P3CYOL
- evice { ) Mame:  Modbus_TCP_Master
=1 pLE Logic
= C; Application Action:
ImagePoal @ Append device () Insert device () Update device
m Library Manager Device:
PLC_PRG (FRG) .
. @ Task Corfiguration Yendor: [<AII wendors -
=8 MainTask Marme Wendor Wersian Des =
& PLC_PRG = Fieldbusses
=8 VISU_TASK +. — EtherMet/IP =
] visuElems. ¥isu_Pra —. k8 Modbus
TetList < Wt Modbus TCP Master
+ 4] Visualization Manager @ 35 - Smart Software Solubions GmbH~ 3.5.11.0  Ade
& visualization + - Wit ModbusTCP Slave Device -
[ Ethernet (Ethernet) < 1 | [
Group by category
[ Display all versions (For experts anly)
[ Display autdated versions
Information:
m Name: Modbus TCP Master
Yendor: 35 - Smart Software Solutions GrbH
Categories: Modbus TCP Master
¥ersion: 3.5.11.0
Order Number: - =
Description: 4 device that works as a Modbus Master on Ethernet, =
Append selected device as last child of
Ethernet
€ (You can select ancther target node in the navigator while this window is open.)
Add Device ] [ Close |

Fig. 51: Adding the Modbus Master
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Adding a Modbus Slave
In the project tree, right-click Modbus TCP Master

Select Add Device.
Double-click the Modbus TCP Slave.
The Modbus Master is added to the project tree as Modbus_TCP_Slave

J vwvyw

& TBEM_S.project” - CODESYS
File Edit Wew Project Build ©nlne Debug  Tools  Window Help

ar | ) # —
Bed & & & O o X =
Devices + 0 X
= mevs [=]| 1 Add Device ==
=B Device (T¥507-P3CY01Y
Mame:  Modbus_TCP_Slave
=B pLC Logic
= C; Application Action:
ImagePool @ Append device () Insert device () Update device
m Library Manager Device:
PLC_PRG (PRG) .
. @ Task Corfiguration Wendor: [<AII wendors > -
= @ MainTask MName Wendor Wersion Descriptiy
& FLC_PRG = [ Fieldbusses
=B WISU_TASK = wets Modbus
@ WisuElems. Yisu_Prg =Wt Modbus TCP Slave

+ Visualization Manager
@ Wisualization

= m Ethernet (Ethernet) 4 i

TextList [ [Modbus TCP Slave 35 - Smart Software Salutions GmbH 3.5.11.0 & genetic |

m Modbus_TCP_Master {Modbus TCP Master) Group by categary
[ Display all versians {far experts anly)

[ Display autdated versions

Information:

[  Name: Modbus TCP Slave
Yendor: 35 - Smart Software Solutions GrmbH
Categories: Modbus TCP Slave
Yersion: 3.5.11.0
Order Number: -
Description: A generic Modbus device that is configured as Slave for a

Modbus TCP Master.

Append selected device as last child of
Modbus_TCP_Master

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

Add Device

] [ Close

Fig. 52: Adding a Modbus Slave
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8.7.2

Configuring the Network Interface

» Click Device—> Scan Network.
»  Modbus Master (here: TX507-P3CV01) and confirm with OK.
® TEEM_S.project® - CODESYS [ =@ ][==]
File Edit Wew Project Buld Online Debug Tools  Window Help
E-- 1 #5508 X _
Devices * 3 X B pevice x il
= THEN S5
= JB Device (TX507-F3CYOL) | Communication Settings Scan Metworki, || Gateway ~ | Device
=51 PLC Logic
= r‘_. application Applications

ImagePool
m Library Manager
PLC_PRG (FRG)

Files

= @ Task Configu
=-g8 MainTask
& pLc_|
=% viau_tad
] visug
TewtList

2 ‘isualization
@ Wisualization

= m Ethernet (Ethernet)
=[] Madbus_TCP_Mag
[ Modbus_TcR|

Select Device

Select the network path to the controller:

= ; Gateway-1 (scanning. ..
El T#507-P3CW01 [0301.AD0F]

Device Name:
THS07-P3CYOL

Device Address:
0301, A00F

Target ¥Yersion:
1.0.4.0

Target Yendor:
Turck

Target ID:
10D 0203

Target Name:
TurckfARMWINCE TY

Target Type:
4096

==l

Scan network

[0]4 ] [ Cancel
— ¢
Messages - Total O error{s), 0 warningis), 0 message(s) * 0 X
= 3 0 evenerst [0 0 innfe |
Last build: € 0 & 0 Precompile: o Current user: (nobody)
Fig. 53: Configuring the Network Interface to the Modbus Master
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» Double-click Ethernet.

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

General.

»  Select the interfac of the TX507 (here: 192.168.1.15).

Wiew Project  Build ©Online Debug  Tools  Window  Help

| %

i E! E_!projec!i = !EE!!GE E E E

File  Edit

» mR([EF=e=-=3 | M|

ﬁ Device ' Ethernet x]

Interface:

9_@ o 5
= BB Devies [comnected] (TrS07PaCYO1) General
=B PLC Logic
=} Application Status
@ ImagePool
fiif Library Manager Infarmation
PLC_PRG(PRG)

= [

[ Task Configuration
£ MainTask

(@) Use Operating System Settings

' Change Operating Systern Settings

1P Address 19z . 168 . 0 . 1

Subniet Mask. 255 . 2585 . 255 . 0

Drescription IP Address

IP Address
Subnet Mask

Drefault Gateway

00:07:46:25:00:88

MAC Address

« [ 0 erenetsr [0 1 inafsh

Last build: € 0 & 0 Precompile: o

Fig. 54: Modbus-Master - selecting the interface
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8.7.3  Modbus TCP-Slave — configuring the IP address

»  Double-click the Modbus TCP Slave.
»  Enter the slave's IP address in the General register tab (here: 192.268.1.201).

File Edit Wew Project Build ©nline Debug Tools  Window Help

BFEIS o =i BBXIAGIE G-OTIEIGE ) aXNI[E=%=28 |+ ||WI=

ﬁ Device Ethernet Modbus_TCP_Slave x]

= e s
=l Device (T¥S07-P3CY01) General

=B pPLC Logic
Elo Application Madbus Slave Channel Slave IP Address:

Modbus-TCP

@ ImagePool it~
’ Modbus Slave Init Hnit-ID [1..247]
ﬂ Library Manager

~|E] PLC_PRG (FRG
- (FrG) ModbusTCPSlave Parameters
Task Configuration Port

Response Timeout {ms)

ModbusTCPSlave IfO Mapping
PLC_PRG

= 2 vIsu_Task Status
WisuElems, Visu_Prg
@ Te:xtLisk Infarmation

~p4| visualization Manager

8] visualization \
=[5} Ethernet (Ethernet)

1 Modbus_TCP_Master {Modbus TCP Master)
Modbus_TCP_Slave (Modbus TCP Slave) I

= €3 1 erraerat [0 Nnarminats
Last build: € 0 & 0 Precompile: Current user: {nobody)

Fig. 55: Modbus TCP-Slave - configuring the IP address
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8.74  Defining Modbus Channels

Defining Channel 0 (Input Data)

TCP Master

»  Double-click the Modbus TCP Slave.
» Inthe register tab Modbus Slave Channel select Add Channel.
»  Enter the following values:
Channel name
Access type: Read Input Registers
Offset: 0x0000
Length: 1 register
»  Confirm with OK.
@ TEEN_S.project* - CODESYS (== =]
File Edit ‘Wew Project Build ©Online Debug Tools Window  Help
A EIS # 47 I | 08 % _
Devices > o X B Device [ Ethernet (] Modbus_TCP_Slave X -
=0 mes =]
=B Device (TX507-P3CY01) General MNarne  Access Type Trigger READ Offset Length Er
=B PLC Logic
=} application Modbus Slave Channel
ImagePool
i) Library Manager Madbus 3l kdadbusChannel ==
PLC_PRG FPRG). wodbuetcl  Channel
= @ Task Configuration
o ) Mame Input data
& MainTas ModbusTCl
8 PLC_PRG Access Type [Read Input Registers (Function Code 4) M
= VISU_TASK Status Trigger Cyele Time (ms) 100
@ WisuElems  Visu_Prg
TextList Informatio Conmitzi
. Wisualization Manager READ Redister
@ Wisualization g
= m Ethernet (Ethernet) ltet L:0000) T
=[] _Modbus_TCP Master (Modbus TCP Master) Length 1
I m Modbus_TCP_Slave (Modbus TCP Slave) Errar Harding
WRITE Reqister
Offset
Length 1
OK ] [ Caniel
[ Add Channel... ] [ Delete... ] [ Edit...
Messages - Tokal 0 erroris), 0 warning(s), 0 messageis) - 0 X
« [#3 0 erenerst [ 0 warninas |
Last build: €0 & 0 Precompile: o Current user: {nobady)

Fig. 56: Defining the input register
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Defining Channel 1 (Output Data)

»  Double-click the Modbus TCP Slave.
» Inthe register tab Modbus Slave Channel select Add Channel.
»  Enter the following values:
Channel name
Access type: Write Singe Register
Offset: 0x0000
Length: 1 register
»  Confirm with OK.
@ TEEN_S.project* - CODESYS [ l=m] =]
File Edit Wew Project Build ©Online Debug  Tools  Window  Help
S =] dh 25 _'T Cg LS =
Devices > o X B Device [ Ethernet (] Modbus_TCP_Slave X -
=Gl Een s
= I Device (THS07-P3CY0L) General Marne Access Type Trigger
=B PLC Logic Input data Read Input Registers (Function Code 04) Cylic, t#
=} application Modbus Slave Channel
ImagePool
i Litrary Manager Modbus Slave I podbusChannel ==
PLEPRG (PRG) ModbusTCPSlavg  Channel
H @ Task Configuration
R N Mame CQutput channel
& MainTas ModbusTCPSlaw
@ PLC_PRG Access Type [Write Single Register (Function Code 6) w7
=g VISU_TASK Status ToaEey Cycle Time (ms) 100
@ WisuElems  Visu_Prg
TextList Information Cormment
. Visualization Manager X
@ Visualization REACIRSa St
= m Ethernet (Ethernet) Offset
= m Modbus_TCP_Master {Madbus TCP Master) Length 1
m Modbus_TCP_Slave (Modbus TCP Slave) 5
Error Handling Keep last Value
WRITE Register
Offset ox0a00| -
Length 1
OK ] [ Cancel
4 | i b
[ Add Channel... ] [ Delete... ] [ Edit...
Messages - Tokal 0 erroris), 0 warning(s), 0 messageis) * 0 X

« % 0 areceisi [ Nnarninarsi |

Last build: €0 & 0

Precompile:

Current user: {nobody)

Fig. 57: Defining the output register

8.7.5  Going online with the PLC
»  Select the device.
» Click Online = Login.
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Connecting the Device to CODESYS PLC with Modbus TCP Master

8.7.6  Reading Process Data

The process data can be interpreted by means of the mapping ([ 69]) if the device is connec-

ted to the PLC.

»  Double-click the Modbus TCP Slave.
»  Click the register tab ModbusTCP Slave I/0 Mapping.
»  Set the function Alway update variables to Activated 1(...).
=  The process data are displayed.
& TBEN_S.project” - CODESYS =N = =<
File Edit Wew Project Build Online Debug Tools  Window Help
BeHEI&lxw o [ = 0 i o m =
Devices *+ 31X B Device |7 Ethernst [ Modbus_TCP_Slave x -
= e s -
= B Device [connected] {THS07-P3CYOL) General Find Filter Show all -
= Bl ric Loge Variable Channel Address Type Default Value Current W
=% icati Modbus Slave Channel
I;? Application [run]
=4 Inpuk data IS0 WORD 5
ImagePoal :
) Madbus Slave Init 4 Bit 0 %I¥100.0  BOOL FALSE
m Library Manager
R Bit 1 YI4100.1 BOOL
PLC_PRE (PRE)
ModbusTCPSlave Parameters % Bit 2 +I¥100.2 BOOL
= @ Task Configuration :
5% MainTask k] Bit 3 %I4100.3 BOOL
i Mantas ModbusTCPSlave 1/0 Mapping 4 Bit 4 oL TH100.4 BOOL
] PLc_PRE
- g% yIs Tak k] Eit 5 %Ix100.5 BOOL
Rl Stakus “» Bit & %IN006  BOGL
@ ‘WisuElems. Wisu_Prg
b k] Bit 7 YIA100.7 BOOL
TextLisk Infarmation
— k) Bit & %1%101.0 BOOL
es Visualization Manager
. k] Bit 9 %Ix101.1 BOOL
@ ‘isualization
k] Bit 10 YIA101.2 BOOL
= m Ethernet (Ethermet)
H Eit 11 %Ix101.5 BOCL
= m Modbus_TCP_Master {Modbus TCP Maske
k] Bit 12 %Ix101.4 BOOL
ﬂj Modbus_TCP_Slave (Modbus TCP Sla
k] Bit 13 YIA101.5 BOOL
“ Bit 14 FIA101.6 BOOL
k] Bit 15 %Ix101.7 BOOL
o Fa PR . PR e -
4 T
Reset Mapping | Alvays update vatiables:  |Enabled 1 (use bus cycle kask if nok used in any
IEC Objects
‘fariahle Mapping  Type
@ Modbus_TCP_Slave @ ModbusTCPSlave
@ = Create new variable " = Map to existing variable
] T v

8 Devices |[[) POLs

EBreakpoints
frelicakinn: _annlication [Mesice: PLC Laaicl

Lastbuild: € 0 &0 Precompile: o RUN

Program loaded

4 [ m

L i ]

Program unchanged

Current user: (nobody)

Fig. 58: Process data
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88  Configuring the Device at EtherNet/IP™

8.8.1 Common EtherNet/IP™ Features

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

Number of CIP connections 10

Input Assembly Instance 103
Output Assembly Instance 104
Configuration Assembly Instance 106

882  EDS Files and Catalog Files

The files can be downloaded for free under www.turck.de.
TBEN-S_ETHERNETIP.zip

8.8.3  QuickConnect (QQ)

The devices support QuickConnect, QuickConnect enables a PLC to build up connections to
EtherNet/IP™ nodes in less than 500 ms after switching-on the power supply for the
EtherNet/IP™ network. The fast start-up is necessary for fast tool changing applications at robot
arms for example in the automobile industry.

The devices support QuickConnect, but the function can only be guaranteed for the digital
channels.

QuickConnect can be activated via the web server in RSLogix, via or via the Configuration
Assembly or Class Instance Attribute or the.

/lﬂ\\lcct)i\TaEing QuickConnect also activated the automatic setting of all necessary port-
properties.

Port property Status

Autonegotiation disabled

Transmission speed 100BaseT

Duplex Full duplex

Topology linear

AutoMDIX disabled

Please read chapter Connecting [ 23] for more information about the correct Ethernet-cabling
in QC-applications.
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Activating QuickConnect via Configuration Assembly

The Configuration Assembly is part of the Assembly Class of the device.
»  Configuring the Configuration Assembly in RSLogix.
»  Activate QuickConnect via byte 9, bit 0 = 1 in the Controller Tags.

A Controller Tags - Steuerung(controller) EI@
Scope: ﬁl Steuerung +  Show &l Tags - . -
Mame =z|e | Value ®| For® | Siyle Data T | Description Constant = fll
= TBEN_52_BDKP:C fooal || foo ABE... [J -
— TBEN_52_8DXP:C.Data {oo.3| .. |Hex SINTL... 3 é
+/ TBEM_S2_8DxP:C.Data[0] 16400 Hex SINT Feserved 3
+- TBEW_52_8DP:C.0ata[1] 16400 Hex SINT | Reserved @
+/ TBEM_S2_8DxP:.C.Datal2] 16400 Hex SINT Feserved
+/ TBEM_S2_8DxP:.C.Datal3] 16400 Hex SINT Feserved
+/ TBEM_S2_8DxP.C.Data[4] 16400 Hex SINT Feserved
+/ TBEM_S2_8DxP.C.Data[5] 16400 Hex SINT Feserved
+/ TBEM_S2_8DxP:C.Data[6] 16400 Hex SINT Feserved
+/ TBEM_S2_8DxP:.C.Data[7] 16400 Hex SINT Feserved
+/ TBEM_S2_8DxP:C.Data[8] 16400 Hex SINT Feserved
— TBEM_S52_8DxP:C.Data[9] 16400 Hex SINT Guick Connect, Eth Cuzstom Setup
TBEM_52 BDxP:C.Data[9).0 0 Decimal | BOOL Connect: O=dizable, 1=enable
TBEM_52 8DxP:C.Data[9].1 a Decimal | BOOL | Eth 1 Custom Setup: O=Auto-negotiate, 1=10...
TBEM_52 BDxP:C.Data[9).2 a Decimal | BOOL | Eth 2 Custom Setup: O=Auto-negotiate, 1=10...
TBEM_52 BDxP:C.Datal9]).3 a Decimal | BOOL | Reserved
TBEM_52 80P:C.Data[9] 4 0 Decimal | BOOL | Reserved
TBEM_52 8DxP:C.Data[9).5 a Decimal | BOOL | Reserved
TBEM_52 8DxP:C.Data[9).6 a Decimal | BOOL | Reserved
TBEM_52_80xP:C.0atal3] 7 0 Decimal | BOOL | Reserved
+/ TBEM_S52_8DxF:C.Data[10] 16401 Hex SINT Digital In/COut O - Activate output
+/ TBEM_S52_8DxF:C.Data[11] 16401 Hex SINT Digital In/COut 1 - Activate output
+ - TBEM_52 8DxP:C.Data[12] 16801 Hex SIMT | Digital In/Out 2 - Activate output
+/ TBEM_S52_8DxF:C.Data[13] 16401 Hex SINT Digital In/COut 3 - Activate output
+/ TBEM_S52_8DxF:C.Data[14] 16401 Hex SINT Digital In/Out 4 - Activate output
+/ TBEM_S52_8DxF:C.Data[15] 16401 Hex SINT Digital In/Out 5 - Activate output
+/ TBEM_S52_8DxF:C.Data[1E] 16401 Hex SINT Digital In/Out & - Activate output
+/ TBEM_S52_8DxF:C.Data[17] 16401 Hex SINT Digital In/Out 7 - Activate output
+-TRFN 52 AMP-C Natal18] 1E200 Hew I SINT Diinital In M0k 0 - M annal recet after covercor iva
][+ | Monitor Tags 4 Edit Tags / ||« i v

Fig. 59: Configuring QuickConnect in RSLogix

Activating Quick Connect via Class Instance Attribute

»  Activate Quick Connect via Class Instance Attribute as follows:

Class
O0xF5

Instance

0x01

Attribute
0x0C

Value

0 = activated (default)
1: activated
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Activating QuickConnect via the Webserver.

»  Activate QuickConnect checkbox in the web server. Activating Quick Connect in the web

server
TURCK COM For comrments or guestions, please email TURCK Support '“nc“
TBEN-$1-4DIP-4DOP LOGOUT [ADMINGE152.168.1.120]

Station Configuration

Protocols

Deactivate Etherllet/P™ o
Deactivate Modbus TCP =)
Deactivate PROFINET u

Deactivate Weh Server a

EtherNet/IP™ Configuration

Activate GV Caontrol Word 5]

IRAYY LEE) S0 Activate GYY Status Word 4]
EXT. FUNC. DIGITAL 0

Activate Quick Connect )

EXT. FUNC. DIGITAL 1 >
EXT. FUNC. DIGITAL 2 > , .
CALOCLIUTENEY  :orET Configuration

EXT. FUNC. DIGITAL 3 >
PROFINET Station hlame
EXT. FUNC. DIGITAL 7 >

Modbus Configuration

MNOTE: To disable the watchdog timer, enter 0. Also, the walue is in milisecond (ms).

Wtchdog Tmr C—
MOTE: To disable connection timeaut, enter 0. Also, the value is in second
Connection Timeout l:l
Submit Reset
Reboot Reset to Factory Defaults

Fig. 60: Activating Quick Connect in the web server

884  Device Level Ring (DLR)

The devices support DLR. The Device Level Ring (DLR)-redundancy protocol is used to increase
the stability of EtherNet/IP™ networks. DLR-capable products provide an integrated switch and
can thus be integrated into a ring topology. The DLR-protocol is used to recognize a ring fault.
If the data line ins interrupted, data are sent through an alternative network section, so that the
network can be reconfigured as soon as possible. DLR-capable network nodes are provided
with extended diagnostic functions which enable the devices to localize errors and thus de-
crease the time for error search and maintenance.
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8.85  Diagnostic messages via process data
Besides the evaluation of diagnostic data via Explicit Messages, TBEN-S from firmware version
3.1.4.0 (digital modules) and Firmware-Version 3.1.2.0 (analog modules) with EtherNet/IP™ offer
the possibility of mapping diagnostic data into the process data. The diagnostic messages are
directly mapped into the process data. Additionally, the device's status word contains the mod-
ule diagnostics.
The status word contains the module status.

Byte no. Bitno.

7 6 5 4 3 2 1 0
0(LSB) Under- - - - - - - Module
voltage dia-
V2 gnostics
pending
1(MSB) - Force - - - - Under- -
Mode voltage
active V1

Control word

The control word has currently no function.
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886  EtherNet/IP™ Standard Classes

The modules support the following EtherNet/IP™ Standard Classes in accordance with the CIP
specification.

Class Code Object name

dec. Hex.

01 0x01 Identity Object [ 101]

04 0x04 Assembly Object [ 103]

06 0x06 Connection Manager Object [ 122]

245 OxF5 TCP/IP Interface Object [ 123]

246 0xF6 Ethernet Link Object [ 126]
Identity Object (0x01)

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

Attr. no. Attribute name Get/Set Type Value
Dec. Hex.

1 0x01 Revision G UINT 1

2 0x02 Max. object instance G UINT 1

6 0x06 Max. class attribute G UINT 7

7 0x07 Max. instance attribute G UINT 7

Instance attributes

Attr. no. Attribute Get/Set Type Value
name
Dec. Hex.
1 0x01 Vendor G UINT Contains the manufacturer ID.
Turck = 0x46
2 0x02 Product G UINT Shows the general product type.
type Communications Adapter 12 dec =
0x0C
3 0x03 Product G UINT Identifier for a specific product of a
code device type.
default: 27247 dec = Ox6A6F
4 0x04 Revision G STRUCT OF:  Revision of the device which is rep-
resented by the Indentity Object..
0x01
Major USINT 0x06
Minor USINT
5 0x05 Device G WORD WORD
status
6 0x06 Serial G UDINT Contains the ident-no. of the product
number (3 last bytes of the MAC-ID).
7 0x07 Product G STRUCT OF: i.e.: TBEN-S2-4Al
name USINT
STRING [13]
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102

Device Status

Bit Name Definition

0...1 reserved Default=0

2 Configured TRUE=1:
The application of the device has been con-
figured ( default-settings).

3 reserved Default=0

.7 Extended Device Status 0011 =no I/O connection established

0110 = at least one I/0O connection in RUN
mode
0111 = at least one I/0O connection established,
allin IDLE mode
All other settings = reserved

8...15 reserved Default=0

Common services

Service code Class Instance Service name
Dec. Hex.
1 0x01 yes yes Get_Attribute_All
Returns a predefined list of the object’s attributes.
5 0x05 no yes reset
Starts the reset service for the device.
14 0xO0E yes yes Get_Attribute_Single
Returns the contents of a specified attribute.
16 0x10 no no Set_Attribute_Single

Modifies a single attribute.
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Assembly Object (0x04)

Assembly Objects bind attributes of multiple objects to allow data to or from each object to be
sent or received over a single connection.
The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2,
Rev. 2.1 by ODVA & ControlNet International Ltd. and adapted to the Turck products.

Class attributes

Attr. no. Attribute name Get/Set Type Value

Dec. Hex.

1 0x01 Revision G UINT 2

2 0x02 Max. object instance G UINT 104

Instance attributes

Attr. no. Attribute name Get/Set Type Value

Dec. Hex.

3 0x03 Data S ARRAY OF Identifier for a specific
BYTE product of a device type.

default: 27247dez = 6A6F
4 0x04 Size G UINT Number of bytes in

attribute 3:
256 or variable

Common services

Service code Class Instance Service name
Dec. Hex.
1 0x01 yes yes Get_Attribute_All
Returns a predefined list of the object’s attributes.
14 O0xO0E yes yes Get_Attribute_Single

Returns the contents of a specified attribute.

Configuration Assembly (Instance 106)

V01.00 | 2018/08

The modules support Configuration Assembly.
The Configuration Assembly contains:

10 bytes module configuration data (EtherNet/IP™-specific)

Designation
QuickConnect 0

+ x Byte (parameter data, depending on device type)
Device Configuration Data
The default values are written in bold.

Value Meaning
disabled QuickConnect is deactivated.
activated QuickConnect is activated.

Eth x Port-Setup

Autonegotiation

The port is set to autonegotiation.

—|lo|=

100BT/FD

Defined setting of communication paramet-

ers for the Ethernet port to:
100BaseT
Full duplex
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Confi

guration Assembly - TBEN-S1-8DIP/TBEN-S1-8DIP-D

Byte no. Bit no.

Dec. Hex. 7

6 5 4 3 2 1 0

Device Configuration Data [ 103]

0...9 |0x00... |- Eth2 Port- |Eth1 Port- |Quick
0x09 Setup Setup Connect

Parameter data [ 35]

Channel 0

10 0x0OA | DMOD_CNT DIO

11 0x0B |- - - - - - - DIFT DIO

12 0x0C  |ISTDIO

13 0x0D |-

Channel 1

14 OxOE  |DMOD DI1

15 OxOF |- - - - - - - DIFT DI

16 0x10 |ISTDI

17 0x11 -

Channel 2

18 0x12 Assignment similar to channel 1 (byte 14...17)

19 0x13

20 0x14

21 0x15

Channel 7

38 0x26  |Assignment similar to channel 1 (byte 14...17)

39 0x27

40 0x28

41 0x29
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Configuration Assembly — TBEN-52-8DIP

Byte no. Bit no.

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

Device Configuration Data [ 103]

0...9 |0x00... |- Eth2 Port- |Eth1 Port- |Quick
0x09 Setup Setup Connect

Parameter data [ 35]

Channel 0

10 0x0OA | DMOD_CNT DIO

11 0x0B |- - - - - - - DIFT DIO

12 0x0C |ISTDIO

13 0x0D |-

Channel 1

14 OxOE |DMOD DI1

15 OxOF |- - - - - - - DIFT DI1

16 0x10 |ISTDI

17 0x11 -

Channel 2

18 0x12 Assignment similar to channel 1 (byte 14...17)

19 0x13

20 0x14

21 0x15

Channel 7

38 0x26  |Assignment similar to channel 1 (byte 14...17)

39 0x27

40 0x28

41 0x29

42 0x2A |- - - - - - VAUX1 pin1 CO (Ch0/1)

43 0x2B |- - - - - - VAUX1 pin1 C1 (Ch2/3)

44 0x2C |- - - - - - VAUX1 pin1 C2 (Ch4/5)

45 0x2D |- - - - - - VAUX1 pin1 C3 (Ch6/7)

V01.00|2018/08
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Configuration Assembly — TBEN-S1-8DOP

Byte no. Bit no.
Dec. Hex. 7 6 5 4 3 2 1 0
Device Configuration Data [ 103]
0...9 |0x00... |- Eth2 Port- |Eth1 Port- |Quick
0x09 Setup Setup Connect
Parameter data [ 35]
10 O0x0A  |SRO7 SRO6 SRO5 SRO4 SRO3 SRO2 SRO1 SRO0
11 0x0B -
12 0x0C |DMOD_PWM channel 3
13 0x0D |-
14 0xOE DMOD_PWM channel 7
Configuration Assembly — TBEN-S1-4DIP-4DOP
Byte no. Bit no.
Dec. Hex. 7 6 5 4 3 2 1 0
Device Configuration Data [ 103]
0...9 |0x00... |- Eth2 Port- |Eth1 Port- |Quick
0x09 Setup Setup Connect
Parameter data [ 35]
10 JoxoA |- - - - sR07  [sRo6  [sRos5  [sRo4
11 0x0B |-
12 0x0C |DMOD_CNTDIO
13 |oxoD |- : - - - - - DIFT DI0
14 OxOE  |ISTDIO
15 OxOF |-
16 0x10 |DMOD_DI1
17 0x11 - - - - - - - DIFT DI
18 0x12 |ISTDI
19 0x13 |-
20 0x14 |DMOD_DI2
21 0x15 |- - - - - - - DIFT DI2
22 0x16 ISTDI2
23 0x17 -
24 0x18 |DMOD_DI3
25 ox19 |- - - - - - - DIFT DI3
26 Ox1A  |ISTDI3
27 0x1B -
28 0x1C  |DMOD_PWM DO7
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Configuration Assembly — TBEN-S1-8DXP

Byte no. Bit no.

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

Device Configuration Data [ 103]

0...9 |0x00... |- Eth2 Port- |Eth1 Port- |Quick
0x09 Setup Setup Connect

Parameter data [ 35]

10 Ox0A  |SRO7 SRO6 SRO5 SRO4 SRO3 SRO2 SRO1 SRO0O

11 0x0B EN DO7 EN DO6 EN DO5 EN DO4 EN DO3 EN DO2 EN DO1 EN DOO

12 0x0C DMOD_CNT DX0

13 0x0D DIFT DXO0

14 OxOE  |IST DX0

15 OxOF -

16 0x10 |DMOD_DX1

17 0x11 - DIFT DX1

18 0x12 IST DX1

19 0x13 -

20 0x14 DMOD_DX2

21 0x15 DIFT DX2

22 0x16 IST DI2

23 0x17 -

24 0x18 DMOD_DX3

25 0x19 DIFT DX3

26 Ox1A  |ISTDX3

27 0x1B -

28 0x1C DMOD_DX4

29 |oxiD |- - - - DIFT DX4

30 Ox1E IST DX4

31 JoaF |- | | | |

32 0x20  |DMOD_DX5

33 o1 |- - - - DIFT DX5

34 0x22 IST DX5

35 ox23 |- | | | |

36 0x24 DMOD_DX6

37 joxas |- - - - IDIFT DX6

38 0x26 IST DX6

39 Jox27 |- | | | |

40 0x28 DMOD_PWM DX7

41 0x29 - DIFT DX7

42 0x2A  |ISTDX7
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Configuration Assembly — TBEN-52-8DXP

Byte no. Bit no.
Dec. Hex. 7 6 5 4 3 2 1 0
Device Configuration Data [ 103]
0...9 |0x00... |- Eth2 Port- |Eth1 Port- |Quick
0x09 Setup Setup Connect
Parameter data [ 35]
10 |ox0A |- - - - - - - SROO
17 0x11 - - - - - - - SRO7
18 0x12 - - - - - - - EN DOO
25 Jox19 |- - - - - - - [EN DO7
26 0x1A  |DMOD_CNT DX0
27 |oxIB |- : - : - : : IDIFT DX0
28 0x1C  |IST DXO
29 0x1D |-
30 Ox1E | DMOD_DX1
31 Ox1F |- - - - - - - DIFT DX1
32 0x20  |IST DX1
33 0x21 -
34...37 |0x22... |Parameters DX2, assignment acc. to byte 30...33 (0x1E...0x21) for DX1
0x25
38 0x26 | DMOD_PWM DX3
39 0x27 |- - - - - - - DIFT DX3
40 0x28  |IST DX3
41 0x29 -
42...45 |0x2A... |Parameters DX4, assignment acc. to byte 30...33 (Ox1E...0x21) for DX1
0x2D
46...49 |0x2E... |Parameters DX5, assignment acc. to byte 30...33 (Ox1E...0x21) for DX1
0x31
50...53 |0x32... |Parameters DX6, assignment acc. to byte 30...33 (0x1E...0x21) for DX1
0x35
54 0x36 |DMOD_PWM DX7
55 0x37 - - - - - - - DIFT DX7
56 0x38  |IST DX7
57 0x39 |-
58 O0x3A |- - - - - - VAUX1 pin1 CO (Ch0/1
59 0x3B |- - - - - - VAUX1 pin1 C1 (Ch2/3
60 0x3C |- - - - - - VAUX1 pin1 C2 (Ch4/5
61 0x3D |- - - - - - VAUX1 pin1 C3 (Ché/7
108
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Configuration Assembly — TBEN-S2-4Al

Byte no. Bit no.

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

Device Configuration Data [ 103]

0...9 |0x00... |- Eth2 Port- |Eth1 Port- |Quick

0x09 Setup Setup Connect

Parameter data [ 35]

Channel 0

10 Ox0A |- - - - Operation mode

11 ox0B |- - - - Thermocouple type

12 oxoC |- - - - Thermocouple cold junction configuration

13 0x0D |- - - - Voltage range

14 OxOE |- - - - - - Voltage

wiring type

15 OxOF |- - - - - - Current range

16 0x10 |- - - - - - Current wiring type

17 ox11 |- - - - - - Resistance range

18 ox12 |- - - - - - Resistance

wiring type

19 0x13  |RTD type

20 0x14 |- - - - - - RTD wiring type

21 0x15 |- - - - - - Data representation

22 0x16 |- - - - - - - Temp.
unit

23 ox17 |- - - - Input averaging filter DIFT

24 0x18 |- - - - - - - Deactiv.
ch.

25 0x19 |- - - - - - - Diagn.
deactivate
diagn.

26 Ox1A |- - - - - - - Mains sup-
pression

27 0x1B -

Channel 1

28...45 |0x1C... |Assignment similar to channel 0 (byte 10...27)

0x2D

Channel 2

46...63 |0x2E... |Assignment similar to channel 0 (byte 10...27)

0x3F

Channel 3

64...81 |0x40... |Assignment similar to channel 0 (byte 10...27)

0x51

82...83 |0x52... |reserved

0x53
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Configuration Assembly — TBEN-52-4A0

Byte no. Bit no.

Dec. Hex. 7 6 5 3 2 1 0

Device Configuration Data [ 103]

0...9 |0x00... |- Eth2 Port- |Eth1 Port- |Quick

0x09 Setup Setup Connect

Parameter data [ 35]

Channel 0

10 Ox0A |- - - Operation mode

11 0x0B |- - - Currentrange

12 oxoC |- - - - - Data representation

13 0xoD |- - - Voltage range

14 Ox0E |- - - - - - Deactiv.
ch.

15 OxOF |- - - - - - Output
recovery
mode

16 ox10 |- - - - - - Diagn.
deactivate
diagn.

17 0x11 - - - - - Output on

fieldbus error

18 0x12 Substitute value (SVAL)

19 0x13

Channel 1

20...29 |0x14... |Assignment similar to channel 0 (byte 10...19)

0x1D

Channel 2

30...39 |Ox1E... |Assignment similar to channel 0 (byte 10...19)

0x27

Channel 3

40...49 |0x28... |Assignment similar to channel 0 (byte 10...19)

0x31

Channel

50...52 |0x32... |reserved

0x33
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Process data instances

V01.00 | 2018/08

Instance 101

Contains the device input data (static length 256 byte)
2 byte status informationen [ 100]

+ process data

Instance 102

Contains the device output data (static length 256 byte)
2 byte status Control word (mapped, but unused

+ process data

Instance 103 and Instance 104

Instance 103 and Instance 104 are in- and output assembly instances with variable assembly
sizes. The assembly size is pre-calculated to support the device’s I/O-configuration, enabled dia-
gnostics, etc. The effective size of the Assembly Instance can be determined using the As-
sembly Object (instance 0x67, attribute 0x04).

Input data

Input Assembly Instance 103 0...470 bytes, default: 470 bytes
Output data

Output Assembly Instance 104 0...400 bytes, default: 400 bytes
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Process data mapping

NOTICE
Activating or deactivating the Status and Control Word in EtherNet/IP™
Changes in the process data mapping

» Please observe the offset in the device's process data mapping.

Input Data - TBEN-S1-8DIP [ 41]
status word + 7 words

Word no. Bit no.
15 14 13 12 11 10 |9 8 7 |6 |5 Ja [3 [2 | o
Status
0x0000 - FCE |- - CFG |COM V1 - - - - - - - ARGEE |Diag
Warn
IN
0x0001 - - - - - - - - DI7 |Dl6 |DI5 |DI4 [DI3 |DI2 |DI1 DIo
C7P4|C6P4 |C5P4|C4P4|C3P4|C2P4|C1P4  |COP4
Diagn.
0x0002 - - - - - - - - - - - - - - VERR |VERR
Al V1
Ch4-7 |ChoO-3
Latch IN
03 |- | | | | | | | o7 |oe |pis |pi4 [pi3 [pi2 [pn [pio
CNT Cho
0x0004 Counter value LSB
0x0005 Counter value MSB
Freq. ChO
0x0006 ‘Frequency MSB Frequency LSB
Module
status
0x0007 -

Output Data - TBEN-S1-8DIP [ 49]
control word + 2 words

Word no. Bit no.

Control

0x0000

Latch
reset

0x0001

O
~N
O
(o))
O
(9}
1~
B
O
w
O
N
9

DI0

Counter
reset

0x0002 - - - - - - - - - - - _ - _ - CNT
Reset
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Input Data - TBEN-S2-8DIP [ 41]
status word + 7 words

Word no. Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Status
0x0000 FCE |- CFG |COM|V1 ARGEE |Diag
Warn
IN
0x0001 DI7 |Dl6 |DI5 |DI4 |DI3 |DI2 |DI1 DIO
C7P4 |C6P4 |C5P4 |C4P4 |C3P4 |C2P4 [C1P4 |COP4
Diagn.
0x0002 VERR |VERR |[VERR |VERR
V1C3|vViCcz2ivicCt [V1Co
Latch IN
o003 |- |- | |- | |- |- |- |o7 |pe |pis |pi4 [pi3 |p2 o |pio
CNT ChO
0x0004 Counter value LSB
0x0005 Counter value MSB
Freq. ChoO
0x0006 ‘Frequency MSB Frequency LSB
Module
status
0x0007 |-
Output Data - TBEN-S2-8DIP [ 49]
control word + 2 words
Word no. Bit no.
15 14 13 12 11 J10o |9 [8 [7 6 |5 & 3 2 |1 Jo
Control
w0 | [ [ [ [ F F F F F F [ [ ]
Latch
reset
o001 |- |- |- |- | | |- |- o7 |oe |pis |pi4 |13 |pi2 [pI1 [DI0
Counter
reset
00002 CNT
Reset
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Input Data - TBEN-S1-8DIP-D [ 41]
status word + 7 words

Word no. |Bitno.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Status
0x0000 FCE CFG |COM |V1 ARGEE |Diag
Warn
IN
0x0001 DI7 |Dl6 |DI5 [DI4 |DI3 [DI2 |DI DIO
C7P4|C6P4|C5P4|C4P4 |C3P4|C2P4|C1P4 |COP4
Diagn.
0x0002 VERR |VERR |VERR |VERR |VERR |VERR [VERR |VERR
V1 V1 V1 V1 V1 V1 vicClt V1
c7 |6 |CG5 |4 |3 |2 co
Latch IN
o003 |- |- | | |- | |- |- o7 |pe |[pi5 |pi4 |pi3 [pi2 o |pio
CNT ChO
0x0004 Counter value LSB
0x0005 Counter value MSB
Freq. ChoO
0x0006 ‘Frequency MSB Frequency LSB
Module
status
0x0007 |-
Output Data - TBEN-S1-8DIP-D [ 49]
control word + 2 words
Word no. Bit no.
15 14 13 12 11 J10o |9 [8 [7 6 |5 & 3 2 |1 o
Control
w0 | [ [ [ [ F F F F F F [ [ ]
Latch
reset
o001 |- |- |- |- | | |- |- o7 |oe |pis |pi4 |13 |pi2 [pI1 [DI0
Counter
reset
0x0002 CNT
Reset
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Input Data - TBEN-S1-8DOP [ 41]
status word + 3 words

Word no. Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Status
0x0000 FCE CFG |COM V1 ARGEE |Diag
Warn
Diagnostics
0x0001 ERR7 |ERR6 |ERR5 |ERR4 |ERR3 |ERR2 |ERR1 |ERRO |- VERR |VERR
V2 V2
Ch4-7 |Cho-3
PWM
diag.Ch 3
0x0002 PWM OUT ERR
DO3
PWM
diag. Ch7
0x0003 PWM OUT ERR
DO7
Output Data - TBEN-S1-8DOP [ 49]
control word + 3 words
Word no. Bit no.
15 14 13 12 11 J10o |9 [8 [7 6 |5 & 3 2 |1 o
Control
w0 | | [ [ [ [ [ [ F F F F F F [ |
ouT
0x0001 DO7 |DO6 |DO5 |DO4 |DO3 |DO2 |DO1 |DOO0
C7P4 |C6P4 |C5P4 |C4P4 |C3P4 |C2P4 |C1P4 |COP4
PWM Ch3
0x0002 ‘ ‘ ‘ ‘ ‘- ‘ ‘- ‘ ‘Dutycycle
PWM Ch7
0x0003 ‘ ‘ ‘ ‘ ‘— ‘ ‘— ‘ ‘Dutycycle
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Input data - TBEN-S1-4DIP-4DOP [ 41]
status word + 8 words

Word no. Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Status
0x0000 - FCE CFG |COM V1 |- - - - - - - ARGEE |Diag
Warn
IN
0x0001 - - S N e S DI3 [DI2 |DI1 DIO
C3P4|C2P4|C1P4 |COP4
Diagn.
0x0002 - - ERR3 |ERR2 |ERR1 |ERRO |- - - - - - VERR |VERR
V1 V1
Ch4-7 |Cho0-3
Latch IN
0x0003 |- |- - - [ | | |03 |p2 jon oo
CNT Cho
0x0004 Counter value LSB
0x0005 Counter value MSB
Freq. ChoO
0x0006 ‘Frequency MSB ‘Frequency LSB
Module
status
0x0007 - - - - - - - - - - - - - -
PWM
diag. Ch7
0x0008 - - - - - - - - - - - - PWM OUT ERR
DO7
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Output data - TBEN-S1-4DIP-4DOP [ 49]
control word + 4 words

Word no. Bit no.

15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Control
0x0000
ouT - T
0x0001 - - - - -+ - F |- F |- | |po7|pos |pos |pos

C7P4 |C6P4 |C5P4 |C4P4

Latch
reset
o002 |- - | - | [ - | |- | | |p3 |p2 |pn |0
CNT-
reset
0x0003 - F F F F F F F [ ot
PWM Ch7
0x0004 ‘- ‘- ‘— ‘- ‘- ‘— ‘- ‘- ‘Dutycycle
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Input data — TBEN-S1-8DXP [ 41]

Status word + 9 words

Word no. Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Status
0x0000 - FCE |- - CFG |[COM V1 |- - - - - - - ARGEE |Diag
Warn
IN
0x0001 - - - - - - - - DX7 |DX6 |DX5 |DX4 |DX3 |DX2 |DX1 DXO0
C7P4|C6P4 |C5P4|C4P4|C3P4|C2P4|C1P4 |COP4
Diagn.
0x0002 ERR7 |ERR6 |ERR5 |ERR4 |ERR3 |[ERR2 |ERR1 [ERRO |- - - - - - VERR |VERR
V2 Vi1
Ch4-7 |Ch0-3
Latch IN
o003 |- |- | |- |- |- |- | |px7|pxe [DX5 [DX4 |DX3 DX2 [DX1  |DXO
CNT Cho
0x0004 Counter value LSB
0x0005 Counter value MSB
Freq. ChoO
0x0006 ‘Frequency MSB Frequency LSB
Module
status
0x0007 -
PWM
diag.Ch 3
0x0008 - - - - - - - - - - - - - - PWM OUT ERR
DO3
PWM
diag. Ch7
0x0009 - - - - - - - - - - - - - - PWM OUT ERR
DO7
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Output data - TBEN-S1-8DXP [ 49]
Status word + 5 words

Word no. Bit no.

Control
0x0000
ouT

0x0001 e e DX7 |DX6 |DX5 |DX4 |DX3 |DX2 |DX1 |DXO0
C7P4 |C6P4 |C5P4 |C4P4 |C3P4 |C2P4 |C1P4 |COP4

Latch
reset

o002 |- |- | | |- |- | | |bx7 |pxe |pxs |px4 [px3 |px2 [px1 [pxo
CNT
reset

CNT
Reset

PWM Ch3
0x0004 ‘- ‘- ‘— ‘- ‘- ‘— ‘- ‘- ‘Duty cycle
PWM Ch7
0x0005 ‘ ‘ ‘- ‘ ‘ ‘- ‘ ‘ ‘Duty cycle
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Input data — TBEN-S2-8DXP [ 41]
Status word + 9 words

Word no. |Bitno.

ORI
Status
0x0000 - FCE |- - CFG |COM V1 |- - - - - - - ARGEE |Diag
Warn
IN
0x0001 - - - - - - - - DX7 |DX6 |DX5 |DX4 |DX3 |DX2 |DX1 |DXO0
C3P2 |C3P4|C2P2|C2P4|C1P2 |C1P4 |COP2 |COP4
Diagn.
0x0002 ERR7 |ERR6 |[ERR5 |ERR4 |ERR3 |ERR2 |ERR1 |ERRO|- - - - VERR |VERR |VERR |VERR
V2P1 |V2P1 |[V1P1 |V1P1
Ch6-7 |Ch4-5|Ch2-3 |ChO-1
Latch IN
o003 |- |- |- |- |- |- |- |- |pox7 |pxe |px5 |Dx4 [px3 |Dx2 |DX1 |DX0
CNT Cho
0x0004 Counter value LSB
0x0005 Counter value MSB
Freq. ChoO
0x0006 ‘Frequency MSB ‘Frequency LSB
Status
0x0007 - - - - - - - - - - - - - - - -
PWM
diag.Ch 3
0x0008 - - - - - - - - - - - - - - PWM OUT
ERR Ch3
PWM
diag. Ch7
0x0009 - - - - - - - - - - - - - - PWM OUT
ERR Ch7
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Output data - TBEN-S2-8DXP [ 49]
Status word + 6 words

Word no. |Bit no.
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Control
w0 | [ [ [ [ [ [ [ [ T [ [ T T [ |
ouT
0x0001 DX7 |DX6 |DX5 |DX4 |DX3 |DX2 |DX1 |DX0
C3P2 |C3P4 |C2P2 |C2P4 |C1P2 |C1P4 |COP2 |COP4
Latch
reset
0002 |- |- |- | |- |- |- |- |px7 |pxe |px5 |px4 [px3 |px2 [px1 |pxo
CNT
reset
0x0003 |- |- |- - |- - |- - - - - - CNT
PWM Ch7
0x0004 ‘- ‘- ‘- ‘— ‘- ‘- ‘- ‘- ‘Dutycycle
PWM Ch7
0x0005 ‘ ‘ ‘ ‘- ‘ ‘ ‘ ‘- ‘Dutycycle
VAUX Control
0x0006 VAUX [VAUX |VAUX |[VAUX
1P1 1P1 1P1 1P1
3 c2 1 Co
Input data -TBEN-S2-4Al [ 47]
Status word + 7 words
Word no. |Bit no.
15 [14 [13 12 |11 10 |9 8 |7 6 |5 |4 [3 2 | o
Status
0x0000 FCE CFG |COM (V1 ARGEE |Diag
Warn
IN
MSB LSB
0x0001 |Analog value channel 0
0x0002 |Analog value channel 1
0x0003 |Analog value channel 2
0x0004 |Analog value channel 3
Diagn.
0x0005 |Channel 1 Channel 0
LLVU |[UFL |OFL |WBR [V1A |ULVE |RTD |CJE |LLVU|UFL |OFL |WBR [V1  |ULVE |[RTD |CJE
oL SC AOL SC
0x0006 |Channel 4 Channel 3
LLVU |UFL |OFL |WBR |V1A |ULVE RTD |CJE |LLVU |UFL |OFL |WBR [V1 ULVE |RTD CJE
oL SC AOL SC
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Input Data - TBEN-S2-4A0 [ 47]
status word

Word no. |Bit no.

15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Status
0x0000 |- FCE |- - CFG |COM V1 |- - - - - - - ARGEE |Diag

Warn
Output Data - TBEN-S2-4A0 [ 52]
control word + 6 words

Word no. |Bit no.

15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
Control
w0 | [ [ [ [ [ [ [ [ [ T T [ [ T |
ouT

MSB LsB
0x0001  |Analog value channel 0
0x0002  |Analog value channel 1
0x0003 |Analog value channel 2
0x0004 |Analog value channel 3
Diagn.
0x0005 |Channel 1 Channel 0

~ F F F F F wmwl| [ [ [ F T |wmlon
0x0006 |Channel 4 Channel 3

-k werfow | | (werjow
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Connection Manager Object (0x05)

This object is used for connection and connectionless communications, including establishing
connections across multiple subnets.
The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2,
Rev. 2.1 by ODVA & ControlNet International Ltd. and adapted to the Turck products.

Common services

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

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

Class attributes

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

1 = activate

V01.00 | 2018/08
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Common services

Service code Class Instance Meaning

Dec. Hex.

1 0x01 yes yes Get_Attribute_All

2 0x02 no no Set_Attribute_All

14 0xOE yes yes Get_Attribute_Single
16 0x10 no yes Set_Attribute_Single

Interface Status
The Status attribute indicates the status of the TCP/IP network interface. Refer to the TCP/IP
Object State diagram for a description of object states as they relate to the Status attribute.

Bit
0...3

Designation

Interface
configuration status

Meaning

Indicates the status of the Interface Configuration
attribute:

0 = The Interface Configuration attribute has not been
configured

1 =The Interface Configuration attribute contains a
vallid configuration

2...15 =reserved

reserved

Status =
0x00000000

BOOTP/DHCP
disabled and
stored config. valid

Set_Attributes
request received

Status =
0x00000000

Change interface
configuration

Non-existent

‘ Powerup/ Reset

Obtaining initial
configuration

Waiting
configuration

Vo

BOOTP OR
DHCP enabled

BOOTP/DHCP
response received

Applying
configuration

G
‘ Configuration applied

TCP/IP network

interface configured

Status = 000000001

BOOTP/DHCP
disabled and
stored config.
valid

Fig. 61: TCP/IP object state diagram (acc. to CIP Spec., Vol.2, Rev. 1.1)

Configuration

Capability

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

capability.

Bit Designation Meaning Value

0 BOOTP client The device is capable of obtaining its network 1
configuration via BOOTP.

1 DNS client The device is capable of resolving host names 0

by querying a DNS server.
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Bit Designation Meaning Value

2 DHCP client The device is capable of obtaining its network 1
configuration via DHCP.

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

Bit Designation Meaning

0...3 Startup configuration Determines how the device shall obtain its initial
configuration.
0 =The device shall use the interface configuration
values previously stored (for example, in non-volatile
memory or via hardware switches, etc).
1...3 =reserved

4 DNS Enable Always 0
5...31 reserved Setto 0

Interface Configuration
This attribute contains the configuration parameters required to operate as a TCP/IP node.
To change this attribute, proceed as follows:
» Read out the attribute.
» Change the parameters.
»  Set the attribute.
=  The TCP/IP Interface Object applies the new configuration upon completion of the Set
service. If the value of the Startup Configuration bits (Configuration Control attribute) is
0, the new configuration is stored in non-volatile memory.
The device does not reply to the set service until the values are safely stored to non-volatile
memory.
An attempt to set any of the components of the Interface Configuration attribute to invalid val-
ues results in an error (status code 0x09) returned from the Set service. If initial configuration is
obtained via BOOTP or DHCP, the Interface Configuration attribute components are all 0 until
the BOOTP or DHCP reply is received. Upon receipt of the BOOTP or DHCP reply, the Interface
Configuration attribute shows the configuration obtained via BOOTP/DHCP.

Host Name

This attribute contains the device’s host name. The host name attribute is used when the
device supports the DHCP-DNS Update capability and has been configured to use DHCP upon
start up. The mechanism allows the DHCP client to transmit its host name to the DHCP server.
The DHCP server then updates the DNS records on behalf of the client.
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Ethernet Link Object (0xF6)

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

Class attributes

Attr. no. Designation Get/Set Type Value
Dec. Hex.
1 0x01 Revision G UINT 1
2 0x02 Max. object instance G UINT 1
3 0x03 Number of instances G UINT 1
6 0x06 Max. class identifier G UINT 7
7 0x07 Max. instance attribute G UINT 6
Instance attributes
Attr. no. Designation Get/Set Type Value
Dec. Hex.
1 0x01 Interface speed G UDINT Speed in megabit per
second (e.g. (z.B. 10, 100,
1000, etc.)
0x02 Interface flags G DWORD Interface capability flag
3 0x03 Physical address G ARRAY OF  Contains the interface’s
USINT MAC address (Turck:
00:07:46:XX:XX:XX)
6 0x06 Interface control G 2 WORD Allows port-wise changes
of the Ethernet-settings
7 0x07 Interface type G
10 0x0A Interface label G

Interface flags

Bit Designation Meaning Default value

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

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

2..4 Negotiation Indicates the status of the automatic Autonegoti- Depends on
status ation application
0 = autonegotiation in progress
1 = autonegotiation and speed detection failed, Us-
ing default values for speed and duplex (10Mbps/
half duplex).
2 = auto-negotiation failed but detected speed (de-
fault: half duplex).
3 = successfully negotiated speed and duplex.
4 = autonegotiation not attempted. Forced speed
and duplex.
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Bit Designation Meaning Default value
5 Manual setting 0 = interface can activate changes to link paramet- 0
requires reset ers (auto-negotiate, duplex mode, interface speed)

automatically
1 =device requires a Reset service to be issued to
its I[dentity Object in order to adapt the changes.

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

Common services

Service code Class Instance Meaning

Dec. Hex.

1 0x01 yes yes Get_Attribute_All

14 OxOE yes yes Get_Attribute_Single

76 0x4C no yes Enetlink_Get_and_Clear
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8.8.7

128

VSC-Vendor Specific Classes

In addition to supporting the above named CIP Standard Classes, the device support the
vendor specific classes described in the following.

Class Code Name Description Applies to:
Dec. Hex.
100 0x64 Gateway Data and parameters for the all
field bus specific part of the device.
102 0x66 Process data Process data
126 0x7E Miscellaneous  Describes the EtherNet/IP™
Parameters port properties
131 0x83 Analog Input Parameters, diagnostics and data TBEN-S2-4Al
for the analog inputs
132 0x84 Analog Output Parameters, diagnostics and data TBEN-S2-4A0
for the analog outputs
148  0x94 Basic Data and parameters for the TBEN-S1-8DIP
149 0x95 b:S‘C.fl{nCItion-‘; of TBEN-S1-8DIP-D
150  0x96 the digital devices TBEN-S1-8DOP
151 0x97 TBEN-S1-8DXP
152 0x98 TBEN-S1-4DIP-4DOP
156  0x9C Input Latch In and output data for the TBEN-S1-4DIP-4DOP
Channel 0...3 input latch function
157 9x9D Ext.function Data and parameters for the TBEN-S1-8DIP
digital extended digital functions TBEN-S1-8DIP-D
(counter) TBEN-S1-8DXP
TBEN-S1-4DIP-4DOP
TBEN-S2-8DIP
TBEN-S2-8DXP
158  Ox9E Data and parameters for the TBEN-S1-8DIP
extended digital functions TBEN-S1-8DIP-D
TBEN-S1-8DXP
TBEN-S1-4DIP-4DOP
TBEN-S2-8DIP
TBEN-S2-8DXP
159  Ox9F Data and parameters for the TBEN-S1-8DOP
extended digital functions TBEN-S1-4DIP-4DOP
160  OxAO (PWM) TBEN-S1-8DXP
TBEN-S2-8DXP
162 0xA2 Input Latch In and output data for the TBEN-S1-8DIP
Channel 0...7 input latch function TBEN-S1-8DIP-D
TBEN-S1-8DXP
TBEN-S2-8DIP
TBEN-S2-8DXP
165  OxA5 Basic Data and parameters for the TBEN-S2-8DIP
168  OxA8 basic functions of TBEN-52-8DXP
the digital devices
170  OxAA VAUXControl  Parameters and diagnostics for the ~ TBEN-52-8DXP
171 OxAB 24V sensor and actuator supply. TBEN-S2-8DIP
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Class Instance of the VSC

V01.00 | 2018/08

NOTE

The class instance attributes are the same for each Vendor Specific Class.
The class-specific Object Instances and the corresponding attributes are explained in
the paragraphs for the different VSC.

The general class instance attributes are defined as follows.

Attr. no. Designation Get/Set Type Value

Dec. Hex.

100 0x64 Class revision G UINT Contains the revision number of
the class (maj. rel. *1000 + min.
rel.).

101 0x65 Max. instance G USINT  Contains the number of the
highest instance of an object
created on this level in the class
hierarchy.

102 0x66 Number of instances G USINT  Contains the number of Object
Instances created in this class.

103 0x67 Max. class attribute G USINT  Contains the number of the last

class attribute to be implemen-
ted.
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Gateway Class (VSC 100)

This class contains all information which concerning the whole module.
Object Instance 1, Boot instance

Attr. no. Designation Get/Set Type Meaning

Dec. Hex.

100 0x64 Max. object attribute G USINT  Contains the number of the last
object attribute to be imple-
mented.

101 0x65 Hardware revision G STRUCT Contains the hardware revision
number of the module (USINT
Maj./USINT Min.).

102 0x66 Firmware revision G STRUCT Contains the firmware revision
of the boot firmware (maj./min.).

103 0x67 Service tool ident G UDINT Contains the BOOT ID number

number that serves as an identification
number for the DTM-software.

104 0x68 Hardware Info G STRUCT Contains device hardware in-

formation (UINT):
count (number of the follow-
ing entries)
Clock frequency (kHz)
Main flash (in kB)
Main flash speed (ns)
Second flash (kB)
RAM (kB)
RAM speed (ns)
RAM data width (Bit)
Serial EEPRPOM (kBit)
RTC support (in #)
Auto service BSL support
(BOOL)
HDW system

Object Instance 1, Boot instance

Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
109 0x6D  Status word (Status re- G STRUCT The Status Word contains gen-

gister 2) eral module status information
[ 100].

115 0x73 On 10 connection G/S ENUM  Reaction to the I/O connection
timeout USINT  exceeding the time limit.

0: SWITCH 10 FAULTED (0): The
channels are switched to substi-
tute value.

1: SWITCH IO OFF (1): The out-
puts are switched to 0.

2: SWITCH IO HOLD (2): No fur-
ther changes to the I/O-data.
The outputs are held.
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Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
138 0x8A GW status word G/S DWORD Activates or deactivates the

mapping of the status word into
the device's input data.

139 0x8B GW control word G/S DWORD Activates or deactivates the
mapping of the control word
into the device's output data.

140 0x8C Disable Protocols G/S UINT Deactivation of the used Ether-
net protocol.

Bit 0: deactivates EtherNet/IP™
(can not be disabled via Ether-
Net/IP™-interface)

Bit 1: deactivates Modbus TCP
Bit 2: deactivates PROFINET
Bit 15: deactivates the web

server

Object instance 4, COS/CYCLIC instance

Attr. no. Designation Get/Set Type Meaning

Dec. Hex.

104 0x68 COS data mapping G ENUM  The actual data are loaded to

USINT  the non-volatile memory of the
device. Changes become valid
after a start-up.

0: Data of COS message

1: process input data (only the
process data input image is
transferred to scanner)
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Miscellaneous Parameters Class (VSC 126)

This class contains 2 instances
Instance 1: Ethernet-Port ETH1
Instance 2: Ethernet-Port ETH2

Attr. no. Designation
Hex.

0x6D

Dec.

109
ers

Get/Set Type

Ethernet port paramet- G/S

Meaning

DWORD 0: Autonegotiate, AutoMDIX

1: 1 = 10BaseT, half duplex, lin-
ear topology (AutoMDIX dis-
abled)

2:2 = 10BaseT, full duplex, linear
topology (AutoMDIX disabled)

3:1 =100BaseT, half duplex, lin-
ear topology (AutoMDIX dis-
abled)

4:2 = 100BaseT, full duplex, lin-
ear topology (AutoMDIX dis-
abled)

112 0x703

revision

I/0 controller software G

DWORD The number of instances of this
parameter depends on the num-
ber of I/0 controllers.

Analog Input Class (VSC 131)

One instance is assigned to each channel:
Instance 1: Channel 0
Instance 2: Channel 1
Instance 3: Channel 2
Instance 4: Channel 3

Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
1 0x01 Operation mode G/S USINT  0: Thermocouple
1: Voltage
2: Current
3: Resistance
4:RTD
2 0x02 Thermocouple  G/S USINT 0:TypeK, -270...1370 °C, -454...2498 °F

type

1: Type B, 100...1820 °C, 212...3308 °F

2:Type E, -270...1000 °C, -454...1832 °F

3:Type J,-210...1200 °C, -346...2192 °F

4:Type N, -270...1300 °C, -454...2372 °F

5:Type R, -50...1768 °C, -58...3214 °F

6:Type S,-50...1768 °C, -58...3214 °F

7:TypeT,-270...400 °C, -454...752 °F

8:Type C,0...2315°C, 32...4199 °F

9:Type G, 0...2315°C, 32...4199 °F
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Attr. no.

Dec.

4

Hex.
0x04

Designation Get/Set

Voltage #G/S

range

Type

USINT

Meaning

0:-10...10V

1:0...10V

2:2...10V

3:0...5V

4:1...5V

5:-1...1V

6:-500...500 mV

7:-100...100 mV

8:-50...50 mV

0x05

Voltage wiring  G/S
type

USINT

0 = differential

1 =single ended

2 = differential without ground

0x06

Currentrange G/S

USINT

0:0...20mA

1:4...20mA

2:-20...20 mA

0x07

Current G/S
wiring type

USINT

0 = differential

1 =single ended

2 = differential without ground

0x08

Resistance G/S
range

USINT

0:0...100 Ohm

1:0...400 Ohm

0...2000 Ohm

0...4000 Ohm

0x09

Resistance G/S
wiring type

USINT

: 2-wire

: 3-wire

1 4-wire

10

0x0A

RTD type G/S

USINT

:Pt100, -200...850 °C, -328...1562 °F

:Pt100, -200...150 °C, -328...302 °F

:Ni100, -60...250 °C, -76...482 °F

:Ni100, -60...150 °C, -76...302 °F

: Pt200, -200..

.850°C,-328...1562 °F

: Pt200, -200...

150°C,-328...302 °F

: Pt500, -200..

.850°C,-328...1562 °F

: Pt500, -200...

150°C,-328...302 °F

o IN|[a|lulsa|lwiN|I=lo|N|[=mlo|lw|N

:Pt1000, -200..

.850°C,-328...1562 °F

9: Pt1000, -200...

150°C,-328...302 °F

10: Ni1000, -60...

250°C,-76...482 °F

11:Ni1000, -60...

150°C, -76...302 °F

11

0x0B

RTD G/S
wiring type

USINT

0: 2-wire

1: 3-wire

2: 4-wire
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Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
12 0x0C Data G/S USINT 0:standard
representation 1: NE43
2: extended range
13 0x0D Temperature G/S USINT  0: Celsius
unit 1: Fahrenheit
14 OxOE Input averaging G/S USINT 0 =standard
filter DIFT 1 = smooth
2 =fast
3: off
15 OxOF Deactivate G/S USINT O0=no
channel 1=yes
16 0x10 Deactivate G/S USINT O0=no
diagnostics 1=yes
17 0x11 Mains suppres-  G/S USINT  0: off
sion 1:50 Hz
2:60 Hz
18 0x12 Upper limit G USINT 0:-
value 1: active
exceeded
19 0x13 Lower limit G USINT 0:-
value 1: active
underrun
20 0x14 Overflow G USINT 0:-
1: active
21 0x15 Underflow G USINT 0:-
1: active
22 0x16 Cold junction G USINT 0:-
error 1: active
23 0x17 Overcurrent G USINT 0:-
(RTD only) 1: active
24 0x18 Wire break G USINT 0:-
1: active
25 0x19 Overcurrent G USINT 0:-
supply VAUX1 1: active
26 OxTA Input value G UINT
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Analog Output Class (VSC 132)

One instance is assigned to each channel:
Instance 1: Channel 0
Instance 2: Channel 1
Instance 3: Channel 2
Instance 4: Channel 3

Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
1 0x01 Operation mode  G/S USINT  0:Voltage
1: Current
2 0x02 Current range G/S USINT  0:0...20 mA
1:4...20 mA
3 0x03 Voltage G/S USINT  0:-10...+10V
range 1:0...10V
2:2...10V
3:0...5V
4:1...5V
4 0x04 Data G/S USINT  0:standard
representation 1: NE43
2: extended range
5 0x05 Deactivate G/S USINT O0=no
channel 1=yes
6 0x06 Output recovery G/S USINT  0:automatic
mode 1: manual
7 0x07 Deactivate G/S USINT 0=no
diagnostics 1=yes
8 0x08 Output onfield- G USINT  0:default value
bus error 1: Substitute value
2: keep current value
9 0x09 Substitute value G UINT Substitute value to be transferred
10 0x0A overload G USINT  0:-
1: active
11 0x0B Wire break G USINT  0:-
1: active
12 0x0C Output value G UINT
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Class 148 (0x94) — Basic

This class data and parameters for the device’s basic functions.

Applies to:
TBEN-S1-8DIP
Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
Parameters
1 0x01 Diagnostics Ch0...ch3 - G USINT 0:-
overcurrent VAUX1 1: active
2 0x02 Diagnostics Ch4...Ch7 - G USINT 0:-
overcurrent VAUX1 1: active
3 0x03 Input value ChO G USINT 0: off
1:on
4 0x04 Input value Ch1 G USINT 0: off
1:on
5 0x05 Input value Ch2 G USINT 0: off
1:on
6 0x06 Input value Ch3 G USINT 0: off
1:on
7 0x07 Input value Ch4 G USINT 0: off
1:on
8 0x08 Input value Ch5 G USINT 0: off
1:on
9 0x09 Input value Ch6é G USINT 0: off
1:on
10 Ox0A Input value Ch7 G USINT 0: off
1:on
Class 149 (0x95) — Basic
This class data and parameters for the device’s basic functions.
Applies to:
TBEN-S1-8DIP-D
Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
Parameters
1 0x01 Diagnostics Ch0 - G USINT 0:-
overcurrent VAUX1 1: active
2 0x02 Diagnostics Ch1 - overcur- G USINT 0:-
rent VAUX1 1: active
3 0x03 Diagnostics Ch2 - G USINT 0:-
overcurrent VAUX1 1: active
4 0x04 Diagnostics Ch3 - G USINT 0:-
overcurrent VAUX1 1: active
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Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
5 0x05 Diagnostics Ch4 - G USINT 0:-
overcurrent VAUX1 1: active
6 0x06 Diagnostics Ch5 - G USINT 0:-
overcurrent VAUX1 1: active
7 0x07 Diagnostics Ch6 - G USINT 0:-
overcurrent VAUX1 1: active
8 0x08 Diagnostics Ch7 - G USINT 0:-
overcurrent VAUX1 1: active
9 0x09 Input value ChO G USINT 0: off
1:on
10 0x0A Input value Ch1 G USINT 0: off
1:on
11 0x0B Input value Ch2 G USINT 0: off
1:on
12 0x0C Input value Ch3 G USINT 0: off
1:0on
13 0x0D Input value Ch4 G USINT 0: off
1:0on
14 0xOE Input value Ch5 G USINT 0: off
1:on
15 OxOF Input value Ché G USINT 0: off
1:on
16 0x10 Input value Ch7 G USINT 0: off
1:on

Class 150 (0x96) — Basic

This class data and parameters for the device’s basic functions.
Applies to:
TBEN-S1-8DOP

Attr. no. Designation Get/ Type Meaning
Set

Dec. Hex.

Parameters

1 0x01 Manual reset after G/S  USINT 0=no
overcurr. ChO 1=yes

2 0x02 Manual reset after G/S USINT 0=no
overcurr. Ch1 1=yes

3 0x03 Manual reset after G/S USINT 0=no
overcurr. Ch2 1=vyes

4 0x04 Manual reset after G/S  USINT 0=no
overcurr. Ch3 1=vyes
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Attr. no. Designation Get/ Type Meaning
Set
Dec. Hex.
5 0x05 Manual reset after G/S USINT 0=no
overcurr. Ch4 1=yes
6 0x06 Manual reset after G/S  USINT 0=no
overcurr. Ch5 1=yes
7 0x07 Manual reset after G/S USINT 0=no
overcurr. Ché 1=yes
8 0x08 Manual reset after G/S  USINT 0=no
overcurr. Ch7 1=yes
9 0x09 Diagnostics ChO - overcurrent G USINT 0:-
1: active
10 O0x0A Diagnostics Ch1 —overcurrent G USINT 0:-
1: active
11 0x0B Diagnostics Ch2 - overcurrent G USINT 0:-
1: active
12 0x0C Diagnostics Ch3 - overcurrent G USINT 0:-
1: active
13 0x0D Diagnostics Ch4 — overcurrent G USINT 0:-
1: active
14 O0xO0E Diagnostics Ch5 — overcurrent G USINT 0:-
1: active
15 OxOF Diagnostics Ch6 — overcurrent G USINT 0:-
1: active
16 0x10 Diagnostics Ch7 - overcurrent G USINT 0:-
1: active
17 0x11 Output value G BYTE Bit 0: Output value Ch0

bit 1: Output value Ch1
bit 2: Output value Ch2
bit 3: Output value Ch3
bit 4: Output value Ch4
bit 5: Output value Ch5
bit 6: Output value Ch6
bit 7: Output value Ch7
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Class 151 (0x97) — Basic

V01.00 | 2018/08

This class data and parameters for the device’s basic functions.
Applies to:
TBEN-S1-8DXP

Attr. no. Designation Get/ Type Meaning
Set
Dec. Hex.
Parameters
1 0x01 Activate output ChO G/S USINT O0=no
1=yes
2 0x02 Activate output Ch1 G/S USINT O0=no
1=yes
3 0x03 Activate output Ch2 G/S USINT O0=no
1=yes
4 0x04 Activate output Ch3 G/S USINT O0=no
1=yes
5 0x05 Activate output Ch4 G/S USINT O0=no
1=yes
6 0x06 Activate output Ch5 G/S USINT O0=no
1=yes
7 0x07 Activate output Ché G/S USINT O0=no
1=yes
8 0x08 Activate output Ch7 G/S USINT O0=no
1=yes
9 0x09 Manual reset after G/S USINT  0=no
overcurr. Ch0 1=vyes
10 O0x0A Manual reset after G/S USINT O0=no
overcurr. Ch1 1=vyes
11 0x0B Manual reset after G/S USINT O0=no
overcurr. Ch2 1=yes
12 0x0C Manual reset after G/S USINT O0=no
overcurr. Ch3 1=yes
13 0x0D Manual reset after G/S USINT O0=no
overcurr. Ch4 1=yes
14 0xOE Manual reset after overcurr.Ch5  G/S USINT O0=no
1=yes
15 OxOF Manual reset after overcurr.Ch6 ~ G/S  USINT 0=no
1=yes
16 0x10 Manual reset after overcurr. Ch7  G/S USINT 0=no
1=yes
17 0x11 Overcurrent VAUX1 ChO...3 G USINT  0:-
1: active
18 0x12 Overcurrent VAUX1 Ch4...7 G USINT  0:-
1: active

139



Configuring and Parameterizing

Configuring the Device at EtherNet/IP™

140

Attr. no. Designation Get/ Type Meaning
Set
Dec. Hex.
19 0x13 Diagnostics Ch0 - overcurrent G USINT  0:-
1: active
20 0x14 Diagnostics Ch1 - overcurrent G USINT  0:-
1: active
21 0x15 Diagnostics Ch2 - overcurrent G USINT  0:-
1: active
22 0x16 Diagnostics Ch3 - overcurrent G USINT  0:-
1: active
23 0x17 Diagnostics Ch4 - overcurrent G USINT  0:-
1: active
24 0x18 Diagnostics Ch5 - overcurrent G USINT  0:-
1: active
25 0x19 Diagnostics Ch6 - overcurrent G USINT  0:-
1: active
26 Ox1A Diagnostics Ch7 - overcurrent G USINT  0:-
1: active
27 0x1B Input value Ch0 G USINT  0: off
1:on
28 0x1C Input value Ch1 G USINT  0:off
1:on
29 0x1D Input value Ch2 G USINT  0:off
1:on
30 Ox1E Input value Ch3 G USINT  0:off
1:on
31 Ox1F Input value Ch4 G USINT  0:off
1:on
32 0x20 Input value Ch5 G USINT  0:off
1:on
33 0x21 Input value Ché G USINT  0: off
1:on
34 0x22 Input value Ch7 G USINT  0: off
1:0on
35 0x23 Output value G BYTE Bit 0: Output value ChO

bit 1: Qutput value Ch1
bit 2: Qutput value Ch2
bit 3: Output value Ch3
bit 4: Output value Ch4
bit 5: Output value Ch5
bit 6: Output value Ch6
bit 7: Output value Ch7
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Class 152 (0x98) — Basic
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This class data and parameters for the device’s basic functions.
Applies to:
TBEN-S1-4DIP-4DOP

Attr. no. Designation Get/ Type Meaning
Set
Dec. Hex.
Parameters
1 0x01 Manual reset after G/S USINT 0=no
overcurr. Ch4 1=yes
2 0x02 Manual reset after G/S USINT 0=no
overcurr. Ch5 1=vyes
3 0x03 Manual reset after G/S USINT 0=no
overcurr. Ché 1=yes
4 0x04 Manual reset after G/S USINT 0=no
overcurr. Ch7 1=yes
5 0x05 Overcurrent VAUX1 Cho0...3 G USINT 0:-
1: active
6 0x06 Overcurrent VAUX1 Ch4...7 G USINT 0:-
1: active
7 0x07 Diagnostics Ch4 - overcurrent G USINT 0:-
1: active
8 0x08 Diagnostics Ch5 - overcurrent G USINT 0:-
1: active
9 0x09 Diagnostics Ch6 - overcurrent G USINT 0:-
1: active
10 O0x0A Diagnostics Ch7 - overcurrent G USINT 0:-
1: active
11 0x0B Input value ChO G USINT 0: off
1:0on
12 0x0C Input value Ch1 G USINT 0: off
1:on
13 0x0D Input value Ch2 G USINT 0: off
1:on
14 0xOE Input value Ch3 G USINT 0: off
1:on
15 OxOF Output value G BYTE Bit 0: Output value Ch4

bit 1: Output value Ch5
bit 2: Output value Ché
bit 3: output value Ch7
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Class 156 (0x9C) — Input Latch (Channel 0...3)

This class contains the in- and output data for the input latch function.
Applies to:
TBEN-S1-4DIP-4DOP

Attr. no. Designation Get/Set Type Meaning

Dec. Hex.

Parameters

1 0x01 Input value ch0 - G USINT  0:-
Latch input 1: active

2 0x02 Input value ch1 - G USINT  0:-
Latch input 1: active

3 0x03 Input value ch2 - G USINT  0:-
Latch input 1: active

4 0x04 Input value ch3 - G USINT  0:-
Latch input 1: active

5 0x05 Output value ch0 - G USINT  0: off
Latch reset 1:0on

6 0x06 Output value ch1 - G USINT  0: off
Latch reset 1:0on

7 0x07 Output value ch2 - G USINT  0: off
Latch reset 1:on

8 0x08 Output value ch3 - G USINT  0: off
Latch reset 1:on
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Class 157 (0x9D) — Ext. Function Digital

This class data and parameters for the extended digital functions (counter).
Applies to:

TBEN-S1-8DIP

TBEN-S1-8DIP-D

TBEN-S1-8DXP

TBEN-S1-4DIP-4DOP

TBEN-S2-8DIP

TBEN-S2-8DXP

Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
Parameters
1 0x01 Extended digital function  G/S USINT  0: deactivated
CNT 1: Input filter and impulse
stretch
2: reserved
3:reserved
4: Counter
2 0x02 Input filter G/S USINT  0:0.2ms
1:3ms
3 0x03 Pulse stretching input (*10 G/S USINT
ms)
4 0x04 Counter value G UDINT
5 0x05 Counter frequency (hz) G UINT
6 0x06 Status G USINT
7 0x07 Counter reset G USINT  O:inactive
1: active
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Class 158 (0x9E) — Ext. Function Digital

This class data and parameters for the extended digital functions.
Applies to:

TBEN-S1-8DIP

TBEN-S1-8DIP-D

TBEN-S1-8DXP

TBEN-S1-4DIP-4DOP

TBEN-S2-8DIP

TBEN-S2-8DXP

Attr. no. Designation Get/ Type Meaning
Set
Dec. Hex.
Parameters
1 0x01 Extended digital function G/S  USINT O0:deactivated
CNT 1: Input filter and impulse
stretch
2 0x02 Input filter G/S USINT 0:0.2ms
1:3ms

3 0x03 Pulse stretching input (*10  G/S USINT

ms)

Class 159 (0x9F) — Ext. Function Digital

This class data and parameters for the extended digital functions.
Applies to:

TBEN-S1-8DOP

TBEN-S1-4DIP-4DOP

Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
Parameters
1 0x01 Extended digital function PWM G/S USINT  0: deactivated
1:reserved
2: PWM output
2 0x02 Overcurrent PWM output G USINT 0:-
1: active
3 0x03 Overcurrent PWM output G USINT  0:-
1: active
4 0x04 Duty cycle G USINT
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Class 160 (0xAQ) — Ext. Function Digital

This class data and parameters for the extended digital functions (PWM).
Applies to:

TBEN-S1-8DXP

TBEN-S2-8DXP

Attr. no. Designation Get/Set Type Meaning

Dec. Hex.

Parameters

1 0x01 Extended digital function PWM  G/S USINT  0: deactivated
1:reserved

2 0x02 Input filter G/S USINT  0:0.2ms
1:3ms

3 0x03 Pulse stretching input (*10 ms) G/S USINT

4 0x04 Overcurrent PWM output G USINT  0:-

1: active
5 0x05 Overcurrent PWM output G USINT  0:-

1: active
6 0x06 Duty cycle G USINT
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Class 162 (0xA2) — Input Latch (Channel 0...7)

This class contains the in- and output data for the input latch function.
Applies to:

TBEN-S1-8DIP

TBEN-S1-8DIP-D

TBEN-S1-8DXP

TBEN-S2-8DIP

TBEN-S2-8DXP

Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
Parameters
1 0x01 Input value ch0 - G USINT  0:-
Latch input 1: active
2 0x02 Input value ch1 -Latch input G USINT  0:-
1: active
3 0x03 Input value ch2 -Latch input G USINT  0:-
1: active
4 0x04 Input value ch3 -Latch input G USINT  0:-
1: active
5 0x05 Input value ch4 - G USINT  0:-
Latch input 1: active
6 0x06 Input value ch5 - G USINT  0:-
Latch input 1: active
7 0x07 Input value ch6 - G USINT  0:-
Latch input 1: active
8 0x08 Input value ch7 - G USINT  0:-
Latch input 1: active
9 0x09 Output value ch0 -Latch reset G USINT  0: off
1:on
10 Ox0A Output value ch1 - Latch reset G USINT  0: off
1:0on
11 0x0B Output value ch2 - Latch reset G USINT  0: off
1:on
12 0x0C Output value ch3 - Latch reset G USINT  0: off
1:on
13 0x0D Output value ch4 - G USINT  0: off
Latch reset 1:0on
14 0xOE Output value ch5 - G USINT  0: off
Latch reset 1:0on
15 OxOF Output value ch6 - G USINT  0: off
Latch reset 1:0on
16 0x10 Output value ch7 - G USINT  0: off
Latch reset 1:on
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Class 165 (0xA5) — Basic

This class data and parameters for the device’s basic functions.

Applies to:
TBEN-S2-8DIP
Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
Parameters
1 0x01 Diagnostics Ch0/1 - G USINT  0:-
overcurrent VAUX1 pin1 CO 1: active
2 0x02 Diagnostics Ch2/3 - G USINT  0:-
overcurrent VAUX1 pin1 C1 1: active
3 0x03 Diagnostics Ch4/5 - G USINT  0:-
overcurrent VAUX1 pin1 C2 1: active
4 0x04 Diagnostics Ch6/7 - G USINT  0:-
overcurrent VAUX1 pin1 C2 1: active
5 0x05 Input value ChO G USINT  0: off
1:on
6 0x06 Input value Ch1 G USINT  0: off
1:on
7 0x07 Input value Ch2 G USINT  0: off
1:on
8 0x08 Input value Ch3 G USINT  0: off
1:on
9 0x09 Input value Ch4 G USINT  0: off
1:on
10 Ox0A Input value Ch5 G USINT  0: off
1:on
11 0x0B Input value Ché G USINT  0: off
1:on
12 0x0C Input value Ch7 G USINT  0: off
1:on
Class 168 (0xA8) — Basic
This class data and parameters for the device’s basic functions.
Applies to:
TBEN-S2-8DXP
Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
Parameters
1 0x01 Activate output ChO G USINT  0:-
1: active
2 0x02 Activate output Ch1 G USINT  0:-
1: active
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Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
3 0x03 Activate output Ch2 G USINT 0:-
1: active
4 0x04 Activate output Ch3 G USINT  0:-
1: active
5 0x05 Activate output Ch4 G USINT  0:-
1: active
6 0x06 Activate output Ch5 G USINT  0:-
1: active
7 0x07 Activate output Ché G USINT  0:-
1: active
8 0x08 Activate output Ch7 G USINT  0:-
1: active
9 0x09 Manual reset after G/S USINT O0=no
overcurr. ChO 1=vyes
10 0x0A Manual reset after G/S USINT O0=no
overcurr. Ch1 1=yes
11 0x0B Manual reset after G/S USINT O=no
overcurr. Ch2 1=vyes
12 0x0C Manual reset after G/S USINT O=no
overcurr. Ch3 1=yes
13 0x0D Manual reset after G/S USINT O=no
overcurr. Ch4 1=yes
14 O0xOE Manual reset after G/S USINT O=no
overcurr. Ch5 1=yes
15 OxOF Manual reset after G/S USINT O=no
overcurr. Ché 1=yes
16 0x10 Manual reset after G/S USINT O0=no
overcurr. Ch7 1=yes
17 0x11 Diagnostics Ch0/1 - G USINT  0:-
overcurrent VAUX1 pin1 CO 1: active
18 0x12 Diagnostics Ch2/3 - G USINT  0:-
overcurrent VAUX1 pin1 C1 1: active
19 0x13 Diagnostics Ch4/5 - G USINT  0:-
overcurrent VAUX1 pin1 C2 1: active
20 0x14 Diagnostics Ch6/7 - G USINT  0:-
overcurrent VAUX1 pin1 C2 1: active
21 0x15 Diagnostics Ch0 - overcurrent G USINT  0:-
1: active
22 0x16 Diagnostics Ch1 - overcurrent G USINT  0:-
1: active
23 0x17 Diagnostics Ch2 - overcurrent G USINT  0:-
1: active
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Attr. no. Designation Get/Set Type Meaning
Dec. Hex.
24 0x18 Diagnostics Ch3 - overcurrent G USINT  0:-
1: active
25 0x19 Diagnostics Ch4 - overcurrent G USINT  0:-
1: active
26 OxTA Diagnostics Ch5 - overcurrent G USINT  0:-
1: active
27 0x1B Diagnostics Ch6 - overcurrent G USINT  0:-
1: active
28 0x1C Diagnostics Ch7 - overcurrent G USINT  0:-
1: active
29 0x1D Input value Ch0 G USINT  0: off
1:on
30 Ox1E Input value Ch1 G USINT  0: off
1:0on
31 Ox1F Input value Ch2 G USINT  0: off
1:0on
32 0x20 Input value Ch3 G USINT  0: off
1:on
33 0x21 Input value Ch4 G USINT  0:off
1:on
34 0x22 Input value Ch5 G USINT  0:off
1:on
35 0x23 Input value Ché G USINT  0:off
1:on
36 0x24 Input value Ch7 G USINT  0:off
1:on
37 0x25 Output value G BYTE Bit 0: Output value Ch0

bit 1: Output value Ch1
bit 2: Output value Ch2
bit 3: Output value Ch3
bit 4: Output value Ch4
bit 5: Output value Ch5
bit 6: Output value Ché6
bit 7: Output value Ch7
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Class 170 (OxAA) — VAUX Control

This class contains parameters and diagnostics for the monitoring of the 24 VDC sensor and ac-

tuator supply.
Applies to:
TBEN-S2-8DXP

Attr. no. Designation Get/Set Type Meaning

Dec. Hex.

Parameters

1 0x01 VAUX1 pin1 CO (Ch0/1) G/S USINT  0:24VDC
1: switchable
2: off

2 0x02 VAUX1 pin1 C1 (Ch2/3) G/S USINT  0:24VDC
1: switchable
2: off

3 0x03 VAUX1 pin1 C2 (Ch4/5) G/S USINT  0:24VDC
1: switchable
2: off

4 0x04 VAUX1 pin1 C3 (Ch6/7) G/S USINT  0:24VDC
1: switchable
2: off

5 0x05 VAUX1 pin1 CO (Ch0/1) G USINT  0:on
1: off

6 0x06 VAUX1 pin1 C1 (Ch2/3) G USINT 0:on
1: off

7 0x07 VAUX1 pin1 C2 (Ch4/5) G USINT  0:on
1: off

8 0x08 VAUX2 Pin1 CO (ch0/1) G USINT  0:on
1: off
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Class 171 (0xAB) — VAUX Control

This class contains parameters and diagnostics for the monitoring of the 24 VDC sensor and ac-

tuator supply.
Applies to:
TBEN-S2-8DIP

Attr. no. Designation Get/Set Type Meaning

Dec. Hex.

Parameters

1 0x01 VAUX1 pin1 CO (Ch0/1) G/S USINT  0:24VDC
1: switchable
2: off

2 0x02 VAUX1 pin1 C1 (Ch2/3) G/S USINT  0:24VDC
1: switchable
2: off

3 0x03 VAUX1 pin1 C2 (Ch4/5) G/S USINT  0:24VDC
1: switchable
2: off

4 0x04 VAUX1 pin1 C3 (Ch6/7) G/S USINT  0:24VDC
1: switchable
2: off

5 0x05 VAUX1 pin1 CO (Ch0/1) G USINT  0:on
1: off

6 0x06 VAUX1 pin1 C1 (Ch2/3) G USINT 0:on
1: off

7 0x07 VAUX1 pin1 C2 (Ch4/5) G USINT  0:on
1: off

8 0x08 VAUX1 pin1 CO (Ch0/1) G USINT  0:on
1: off
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8.9  Connecting the Device to a Rockwell PLC with EtherNet/IP™

Used Hardware

The following hardware components are used in this example:
Rockwell PLC ControlLogix 1756-L72, Logix 5572
Rockwell Scanner 1756-EN2TR
Block module TBEN-S1-8DXP

Used Software

The following software tools are used in this example:
Rockwell RS Logix
Catalog file for Turck compact stations "TURCK_BLOCK_STATIONS_V19.L5K" as part of the
file "TBEN-S_ETHERNETIP.zip" (downloadable free of charge under www.turck.com)

Prerequisites

1 Instance of the programming software with the Catalog files is opened.

A new project has been created in a second instance of RSLogix.

The PLC and the Scanner mentioned above have been added to the project in the second in-
stance.

89.1  Adding the Devices from the Catalog Files to the New Project
»  Right-click the device entry and use Copy.

File Edit View Search Legic Communications Tools Window Help

aEE & sme oo ARG EIYE AQ | e, - B
Dffline 0. I RUN Pathc [<none> v\|

Mo Forces :UK

Ne Edis Eal R A S A TS >

[mil¥is]

<4 + [ Favorites Add-On Safety Alarms Bit Timer/C:

21-E5 Data Types
L User-Defined
L Strings
L Add-On-Defined
L Predefined
L% Medule-Defined
£ Trends
-3 VO Configuration
283 Backplane, 1789-A17/A Virtual Chassis

abey JJEJSE
»

#0 [1]1789-L60 TURCK_BLOCK_STATIONS

- [ [2] EtherNet/IP FEN20

- B [3] EtherNet/IP TBEN_L

- B [4] EtherMet/IP TBEN_S

=& Ethernet

Bl EtherNet/IP TBEN_S

fl ETHERMET-MODULE TBEN_S1_4DIP_4DOP
fl ETHERNET-MODULE TBEN_S1 8DIP

fl ETHERNET-MODULE TBEN_

fl ETHERNET-MODULE TBEN 1 ¢ 0 MNew Module.

fl ETHERMET-MODULE TBEN_S2. Discover Modules...
f ETHERNET-MODULE TBEN_S2
B ETHERNET-MODULE TBEN_S2 4

fl evwereT mopute Teen sz [ Cey TG ]

f] ETHERMET-MODULE TBEN 524 [, Paste Ctrl+V
fl ETHERNET-MODULE TBEN_S2.. Delete Del
fl ETHERNET-MODULE TBEN_S2..

# ETHERMET-MODULE TEEN_S2.. CrossReference  Ctrl+E

Bl ETHERNET-MODULE TBEN_S2.
- [ [5] EtherNet/IP BLCEN
- [6] EtherNet/IP TBIP

-5 Ethernet
fl EtherNet/IP TBIP
fl ETHERNET-MODULE TEIP_L4_FDIOL 210L
fl ETHERNET-MODULE TBIP_L5_FDIO1_210L -

Properties Alt+Enter

Print 3

< m v

Fig. 62: RS Logix - copying device entry from Catalog file
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» Right-click the EtherNet/IP™-Scanner in the 2nd instance of the RS Logix and add the
device to the project via Paste.

File Edit Wiew Search Logic Ceommunications Tools Window Help

BEd & L 2B o o

Offline 0. I RUN | 7
Mo Farces >, ™ ok |

I BAT

Na Edits = By

[sBed 14315@

Redundancy B0

-1 Controller TBEN_S
Controller Tags

23 Controller Fault Handler
(23 Power-Up Handler

-3 Tasks

558 MainTask

; & MainProgram

23 Unscheduled Programs / Phases
=13 Motion Groups

.23 Ungrouped Axes

..... 3 Add-On Instructions

13 Data Types

% User-Defined

% Strings

(3 Add-On-Defined

% Predefined

% Module-Defined

Trends

=53 /0 Configuration

-8 1756 Backplane, 1756-A10

- BG[E YR Q| oot -9

S R = I A S (1 (W >

1 >.Favori‘tes‘m‘ﬁ@‘w‘ﬂ"lw

MNew Module...

Discover Modules...

# Cut Ctrl+X
Copy Ctrl+C
Delete Del
Cross Reference Ctrl+E

Properties Alt+Enter

4

Insert Clipboard contents

Fig. 63: RS Logix - adding the device to the project
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8.9.2  Configuring the Device in RS Logix
»  Open the device entry by double-clicking.
»  Assign a module name.
» Set the IP address of the device (example: 192.168.145.181).

# | Medule Properties Repert: TBEN_S1 (ETHERNET-MODULE 1.1 ==
General® | Conmection Ml:udulelnf-:ul
Type: ETHERMET-MODULE Generic Ethernet Maodule
Yendor: Allen-Bradley
Parent; TBEM_51
M ame: TBEN_S1_ADMP Connection Parameters
Azzembly ]
Dezcription: I Instance: Size:
Input; 103 10 = [16-bit)
= Output: 104 B 2 (16
C F k| Data - IMT = .
LB e Corfiguration; 106 46 = | [8-hit]
Addrezs / Host Mame
@ |P Address: 192 . 168 . 145 . 13
I Host Mame: 2115
Status: Offline k. ] [ Cancel ] [ Apply ] [ Help
Fig. 64: Setting module name and IP address
»  Optional: Set the connection parameters.
7| Module Properties Report: TBEN_SL (ETHERNET-MODULE 1.1 ==
Connection | b adule Info
Beguested Packet Interval [RFI]: T == me  [1.0- 3200.0 ms)
[ Inhibit b odule
[] Major Fault On Controller IF Connection Fails While in Fun Mode
IJze Unicast Connection over EtherM et/ P
Module Fault
Statuz: Offline k. ] [ Cancel ] [ Apply ] [ Help

Fig. 65: Setting the connection parameters
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893  Parameterizing the Device

»  Open the Controller Tags of the device.

»  Parameterize the device by using the TBEN_S1_8DXP:C Controller Tags.

File Edit View Search Logic Communications Tools Window Help =]
g2l & 2@ - BB G - @
Rem Prog 1. [ Program Mode F&| Fah [2B_ETHIP11152.168.145 241 \B ackplanchll
Mo Foross b | T Contole 0K :
e a : Energy Storage OK q >
140 0K . _
Redundancy <+ ]\ Favorites A Ada-On £ Sately £ Aams f L A Tmerc
Controller Organizer = P XN scops foTEEN S +  Show AllTags Y.
2| =3 Controller TREN_S
3 T Mame: ==l | vals <] ForcaMask <] Styls Dt 1] Description -l
3
B 3 Controller Faut Handler  TREN_S1_BDP L Datal] 16400 Hex SINT | Fessrved =
(5 Power-Up Handler + TREN_S1_BDXPL Dstalf] 16400 Hex SINT | Ressrved g
£ Tasks + TBEN_S1_8DXP.C Datal5] 16400 Hex SINT | Ressrved g
- €3 MainTask + TREN_S1_BDPL Datal?) 16400 Hex SINT | Ressrved 2
£3 MainProgram + TREN_S1_8D%PC Dtald] 16400 Hex SINT | Fressrved
[ Unscheduled Brograms / Phases + TREN_S1_8DWP L Datald) 16400 Hes SINT | uick Cormest, Eth Custom Setup
51 Motien Groups + TBEN_S1_BDXP-CDatal10] 16800 Hes SINT | Manusl st after overcur
[ Ungrouped Axes + TREN_§1_8DF L Datal11] 16802 Hex SINT | Ativate output
[ Add-On Instructions + TREN_§1_8DF L Datal12) 16400 Hes SINT_| Est Func: Digial 0 - sstendsd digital mods
4 Data Types — TREN_S1_8DXP L Datal13) 16801 Hes SINT_| Ext Func: Digital 0 -input fiter
(. User-Defined TEEMW_S1_BDXP.C.Datal 3.0 1 Decimal BOOL |Ext Fune. Digital 0 - input fiter (ENUM bitd): .. =]
(g, Strings TBEN_51_8DXF:C.Datal1311 [ Decimal EOOL Ext. Func. Digital 0 -
CR, Add-On-Defined TBEN_S1_80XF:C.Datal1 1.2 o Decimal BOOL ,;,;g]nggz' [ENH
(g Predefined TBEN_51_BDXP-CDaal1313 o Decimal | BOOL [ B
£ Module-Defined TBEN_S1_8DXP.C.Oaa{13.4 0 Decimal  |BOOL o |
i g L’g";:nﬁ ion TBEN_S1_60NP:C.Datal13]5 0 Decind | BOOL |Feserven
& 175 Bgackpmg rs6.A10 TBEN_S1_80%P:C Datal 1316 o Decimal BODL | Feserved
$5 101756 172 TBEN 5 TBEN_S1_80%P:C.Datal 1317 o Decimal BODL | Feserved _
L8 [1)1756-ENZTR TEN 51 + TBEN_S1_8DP.C. Datal14] 16400 Hex SINT | Ext. Fune. Digital 0 -impulse stieteh [10ms)
8 Ethemet + TEEN_S1_8DxF.C.Datal15] 16400 Hex SINT | Reserved
# ETHERNET-MODULE TBEN 51 80XP + TEEN_S1_8DxF.C.Datal16] 16400 Hex SINT | Ext. Fune. Digial 1 - extended dighal made
# 1756-EN2TR TREN_S1 + TEEN_S1_80F.C.0atal17] 16400 Hex SINT | st Fune. Digital 1 -input fiter
+ TEEN_S1_80wF.C.Datal15] 16400 Hex SINT | Ext. Fune. Digital 1 -impulse sheteh [10ms)
+ TBEN_S1_80wPCDatal19] 16400 Hen SINT | Reserved
+ TBEN_G1_80%PLC. D stal20] 16400 Hen SINT | st Func, Digitsl 2 - sstended dighsl made
+ TBEN_S1_80%PCDstal21] 16400 Hen SINT | st Func: Digitsl 2 - ingut iber
+ TREN_S1_BDXPL Dstal22] 16400 Hen SINT | Ext Func Digitsl 2 - impulss strstoh [100ms)
+ TREN_S1_BDXPL Dstal2) 16400 Hex SINT | Ressrved
+ TREN_S1_BDXPL Dstal24] 16400 Hex SINT | Ext Func Digitsl 3 - sstended digitsl mods
+ TREN_S1_BDXPL Dstal25) 16400 Hex SINT | Ext Func Digitsl 3 - input iter
+ TREN_S1_BDXPL Dstal26] 16400 Hex SINT | Ext Func Digitsl 3 - impulss strstor [10ms)
+ TREN_S1_BDXPL Dstal27) 16400 Hex SINT | Ressrved
+ TREN_S1_BDXP L Dstal28) 16400 Hex SINT | st Func Digisl 4 - sstended digisl mods
+ TREN_S1_BDXP L Dstal2) 16400 Hex SINT | st Func Digitsl  -ingut iter
| TREN_ST_BuKP L Datalan 16400 Hex SINT | Ext Func Digtsl 4 - impulss stistoh ["10ms) z
< i * ||} <[+ Monitor Tags {Edit Tags 7 I« J, >
Enter 3 tag description 2

Fig. 66: Parameterizing the Device
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8.9

4 Going online with the PLC
»  Search the network via the Who Active function.
» Select the PLC.
»  Setthe communication path via Set Project Path.
=  The communication path is set

File Edit View Search Logic Ci ications Tools i Help
BEE & LBR oo c BEGE VR OO s . @
Offline 0. T RUN ‘ Path: I<nnne> v“
Mo Forces | :DK
Mo Edits =3 ERr 4 H i =2 AR A LR Ao 9
= | [ /0 _
Fedundancy L5 + [% Favorites

[sBeq wiexs

(=15 Controller TBEN_S

Controller Tags
Controller Fault Handler
Power-Up Handler
-3 Tasks
58 MainTask
& MainProgram g HITDAERE
gl / Phase{
(=453 Motion Groups 7] Autobrowse | Acfiesh |
: Ungrouped Axes -5 AB_ETHIP-1, Ethernet o I Go Online I
Add-0On Instructions = ! 192.168.1.100, 1756-ENBT/A, 1756-ENBT/A
= & Data Types % 192.168.1128, Unrecognized Device, BL20-E-GW-EN
), User-Defined % 192.1681.160, Unrecognized Device, BLET-GW-EN
L, Strings % 192.168.1.35, Unrecognized Device, BLGT-GW-EN R
[ Add-On-Defined 7 192168145120, Unrecognized Devics, TBEN-L5-810L [ Update Fimware...
L, Predefined % 192168145121, Unrecognized Device, TBEN-52-410L
% Medule-Defined .? 192168145181, Unrecognized Device, TBEN-51-8DXP =
Trends 192.168.145.241, 1756-EN2TR, 1756-ENZTR/A E
= @ 170 Configuration =-E3 Backplane, 1756-A7/A
. 1756 Backplane, 1756-A10 - ! 00, 1756
f 0]1756-L62 TBEN_S f] 01, 1756-EN2TR, 1756-EN2TR/A
, [1]1756-EN2TR TBEN_51 (57/ 192.168.145.96, Unrecognized Device, BL20-PG-EN-IP
=25 Ethemet =
B ETHERNET-MODULH| py AB_ETHIP-11192 168,145 241 Backplane\l
oo ) 1756-ENZTR TBEN_ Path in Project: <none>

4| .

Reacy

Fig.
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67: Setting the communication path

»  Select the PLC.
» Click Go online.
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File Edit View Search Logic Communications Tools Window Help

@@E%%E”“ 'E%%@I}Q Qe\ Select 3 Language...
0. T RUN |m Path: [AB_E THIF-11152 168145, 241\Backalane\l v|E|

Dffline

Mo Elis Upload... I I = I B N S A () »
Redundancy Download 4 ¢ . Favorites ‘ Add-On ‘ Safety ‘ Alarms ‘ Ef ‘ TmeriC

Program Mode
Run Mode
Test Mode

Clear Faults
Go To Faults

Controller Properties

dd-On Instructions
-7 Data Types

- User-Defined

@ Strings

I Add-On-Defined

- Predefined

[ Module-Defined

rends

=13 /0 Configuration

-9 1756 Backplane, 1756-A10
f9 1011756-L72 TBEN_S
= B [1]11756-EM2TR TBEN_51

Eﬁ Ethernet
. ] ETHERNET-MODULE TBEN 51 8DXP

) 1756-EN2TR TBEMN_S1

4 n
ications path

(Go online using current

Fig. 68: Going online with the device
» Click Download In the following dialog (Connect To Go Online).

»  Confirm all following messages.

=  The project is loaded to the PLC. The online connection is established.
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Configuring and Parameterizing
Connecting the Device to a Rockwell PLC with EtherNet/IP™

895  Reading Process Data

>

Open the Controller Tags in the project tree by double-clicking the entry.
=  The access to the parameter data (TBEN_S1_8DXP:C), input data (TBEN_S1_8DXP:l) and
output data (TBEN_S1_8DXP:0) is possible.

L, Module-Defined
(3 Trends
5 /0 Configuration
889 1756 Backplane, 1756-A10
ffa [0]1756-L72 TBEN_S
& 8 [111756-EN2TR TBEN_S1
=25 Ethernet

-1 1756-EM2TR TBEN_SL

f ETHERNET-MODULE TBEN_S1_8DXP

] File Edit View Search Logic Communications Tosls Window Help _ =]
BEE & Y BB - BB G (E -2
Rem Prog A7 ™ Progiam Mods Pty [AB_ETHIP-1152 168145 241\B.ackplaneil
No Fores y| ™ Contioler Ok
Mo Eudie : Energy Storags OK q D
140 0K ;
iy + + ]\ Favorites { Add-On £ Safely £ Alarms A B _£_TmerC
st lois siizuzs ~ 2 X soope: FaTBENS ~ Show: AllTags 3
g 1 Controller TBEN_S
3 T Name =zl | Value <[ FoceMask <] Styie Data T| Description -l
H (3 Controller Fault Handler - TBEN_51_B0XP T {EEE {EEE ABE E
(3 Power-Up Handler = TBEN_51_B0xPI EELH EELH ABE E
5 Tasks — TBEN_51_8D%PI.Data [ [.-.] |Decimal INTL, 3
- 53 MainTask + TBEN_S1_BDXP4.Datal0] o Decimal INT | Station Status Word s
8 MainProgram + TBEW_S1_8DXFL.Datall] o Degimal INT | Input value
£ Unscheduled Programs / Phases + TBEN_51_8DXF:L.Datal2] 0 Decimal INT | Overcunert VAURT Chi}3, Dvercunent VAUKZ ..
£ &5 Motion Groups +- TBEN_51_8DKF:.Datal3] 133 Decimal INT  [Latch nput -
(3 Ungrouped Axes + TBEN_51_8DXF:L.Datal4] 0 Decimal INT | Est, Fune. Digital 0 - Counter value
[ Add-On Instructions + TBEN_51_8DXF:..Datal5] 0 Decimal INT__| Ext. Func, Digital 0 - Counter value
£ Data Types + TBEN_S1_8DXP Datalé] o Decimal INT | Ext Func. Digtal 0 - Counter frequency (H2)
[, User-Defined + TBEN_51_8DXP- Data[7] 0 Decimal INT | Ext Func. Digital 0 - Status
(g, strings + TBEN_51_6BDXPDatale) o Decimal INT | Ext Func. Digital 3 - Overcunert P\ output
[, Add-On-Defined + TBEN_S1_8DxP: Data[d] ) Decimal IMT | Ext Func. Digital 7 - Overcunent Pwh output
L Predefined + TBEN_S1_80%P-0 [ [T ABE

O i

* [}« [+ Monitor Tags |{ Edit Tags /

0 ]

n

Enter atag description

Fig. 69: Controller Tags in the project tree
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9  Operating

9.1 LED Displays

The devices are provided with multi-color LEDs for displaying information:

Power supply

Group and bus errors

Status
Diagnostics

9.1.1 Module LEDs TBEN-S

V01.00|2018/08

LED PWR Meaning Remedy

off No voltage connected or under » Check V1
voltage at V1

Green Voltage V1 and V2 OK -

Red No voltage connected or under » CheckV2
voltage at V2

LED BUS Meaning Remedy

off No voltage connected

Green Active connection to a master

green flashing
(1 H2)

Device is ready for operation

red IP address conflict or restore mode »  Control IP addresses in the net-
active, timeout work.
»  Wait for the device to be ready
for operation.
red flashing Wink command active

red/green flash-

Autonegotiation and/or waiting for

»  Wait for the device to be ready

ing (1 Hz) DHCP-/BootP-address assignment for operation.
LED ERR Meaning

off No voltage connected

Green No diagnostic message

red Diagnostic message pending

LEDs Meaning Remedy

ETH1 and ETH2
off

No Ethernet connection

»  Check the Ethernet connec-

tion.

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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LED Displays

LED C7 or C4 Meaning
(2nd LED)
white flashing Wink command active: helps to localize the module

9.1.2  Channel LEDs - Digital Modules

Channel-LEDs Meaning (input) Meaning (output)
off Input off Output inactive
Green Input active Output active

red - Actuator overload

red flashing (1 Hz) Overload of the sensor supply
In devices with group diagnostics, all connector-LEDs of the supply group
flash simultaneously in case of an error.

9.1.3  Channel LEDs — Analog Modules

Channel-LEDs Meaning (input) Meaning (output)
off Input off Output inactive
Green Input active Output active

red Voltage/current: Overcurrent VAUX1 Actuator overload

RTD: Overcurrent
thermocouple: Cold junction error

red flashing (4 Hz) Measurement range: Voltage: Overflow
Overflow/Underflow Current: Wire break
Upper limit vlue exceeded/Lower
limit vlaue exceeded

red flashing (0.5 Wire break -
Hz)
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9.2 Evaluating Diagnostic Data
The diagnostics of the TBEN-S devices are mapped into the process data [ 41].

9.2.1 PROFINET Diagnostics

TBEN-S1-8DIP — Diagnostic Data Mapping

Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

n - - - - - - VERRV1 |VERR V1
Ch4-7  |Cho-3

n+1 |- - - - - - - -

PROFINET Error Codes

Station diagnostics (slot 0) PROFINET diagnostics
Diagnostics Error code Channel
Undervoltage
V1 0x0002 0
V2 0x0002
1/0 diagnostics (slot 1) PROFINET diagnostics
Diagnostics Connector/pin Error code Channel
Overcurrent supply group Overcurrent supply VAUX1 at channel 0-3
VERR V1 K 0-3 Co 0x0130 0

@

Q2

a3
Overcurrent supply group Overcurrent supply VAUXT at channel 4-7
VERR V1 K 4-7 c4 0x0131 0

(€5

c6

7
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Evaluating Diagnostic Data

TBEN-52-8DIP — Diagnostic Data Mapping

Byte Bit 7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
n - - - - VERRV1 |VERRV1 |VERRV1 |VERRV1
a3 C2 1 co

n+1 - - - - - - - -

PROFINET Error Codes

Station diagnostics (slot 0) PROFINET diagnostics

Diagnostics Error code Channel

Undervoltage

V1 0x0002 0

V2 0x0002

1/0 diagnostics (slot 1) PROFINET diagnostics

Diagnostics Connector/pin Error code Channel

Overcurrent supply group Overcurrent supply VAUX1 at channel 0-3

VERR V1 CO COoP1 0x01D0 0

VERR V1 C1 C1P1 0x01D1 0

VERR V1 C2 C2P1 0x01D2 0

VERR V1 C3 C3P1 0x01D3 0

TBEN-51-8DIP-D - Diagnostic Data Mapping

Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

n VERRV1 |VERRV1 |VERRV1 |VERRV1 |VERRV1 |VERRV1 |VERRV1 |VERRV1
Ch7 Ché Ch5 Ch4 Ch3 Ch2 Ch1 Ccho

n+1 - - - - - - - -

Station diagnostics (slot 0)

PROFINET diagnostics

Diagnostics Error code Channel
Undervoltage

V1 0x0002 0

V2 0x0002

1/0 diagnostics (slot 1) PROFINET diagnostics
Diagnostics Connector/pin Error code Channel
Overcurrent supply group Overcurrent supply VAUX1 at channel x
VERR V1 ChO Co 0x0100 0

VERR V1 Ch1 c1 0x0101 0

VERR V1 Ch2 (@ 0x0102 0

VERR V1 Ch3 a3 0x0103 0

VERR V1 Ch4 Cc4 0x0104 0

VERR V1 Ch5 (@) 0x0105 0

VERR V1 Ch6 c6 0x0106 0

VERR V1 Ch7 Cc7 0x0107 0
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TBEN-S1-8DOP — diagnostic data mapping

Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
n - - - - - - VERRV2 |VERRV2
Ch4-7 Cho-3

n+1 ERR7 ERR6 ERR5 ERR4 ERR3 ERR2 ERR1 ERRO
Station diagnostics (slot 0) PROFINET diagnostics
Diagnostics Error code Channel
Undervoltage
V1 0x0002 0
V2 0x0002
1/0 diagnostics (slot 1) PROFINET diagnostics
Diagnostics Connector/pin Error code Channel
Overcurrent supply group Overcurrent supply VAUX2 at channel 0-3
VERR V2 Ch0-3 Co 0x0140 0

1

@)

a3
Overcurrent supply group Overcurrent supply VAUX2 at channel 4-7
VERR V2 Ch4-7 c4 0x0141 0

(@)

c6

Cc7
Overcurrent at output Overcurrent
ERRO Co 0x0001 0
ERR1 @ 0x0001 1
ERR2 Q2 0x0001 2
ERR3 (@] 0x0001 3
ERR4 c4 0x0001 4
ERR5 (@) 0x0001 5
ERR6 ceé 0x0001 6
ERR7 c7 0x0001 7
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Evaluating Diagnostic Data

164

TBEN-S1-4DIP-4DOP — diagnostic data mapping

Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

n - - - - - - VERRV2 |VERR V1
Ch4-7 Cho-3

n+1 - - - - ERR7 ERR6 ERR5 ERR4

Station diagnostics (slot 0) PROFINET diagnostics

Diagnostics Error code Channel

Undervoltage

Vi1 0x0002 0

V2 0x0002

1/0-diagnostics (slot 1) PROFINET diagnostics

Diagnostics Connector/pin Error code Channel

Overcurrent supply group

Overcurrent supply VAUXT at channel 0-3

VERR V1 Ch0-3 co 0x0120 0
1
@)
a3
Overcurrent supply group Overcurrent supply VAUX2 at channel 4-7
VERR V2 Ch4-7 c4 0x0121 0
(@)
c6
Cc7
Overcurrent at output Overcurrent
ERR4 c4 0x0001 4
ERR5 (@) 0x0001 5
ERR6 c6 0x0001 6
ERR7 c7 0x0001 7
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TBEN-S1-8DXP —Diagnostic Data Mapping

V01.00|2018/08

Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
n - - - - - - VERRV2 |VERR V1
Ch4-7 Cho-3
n+1 ERR7 ERR6 ERR5 ERR4 ERR3 ERR2 ERR1 ERRO
Station diagnostics (slot 0) PROFINET diagnostics
Diagnostics Error code Channel
Undervoltage
V1 0x0002 0
V2 0x0002
1/0 diagnostics (slot 1) PROFINET diagnostics
Diagnostics Connector/pin Error code Channel
Overcurrent supply group Overcurrent supply VAUXT at channel ChO-
Ch3
VERR V1 Ch 0-3 Co 0x0120 0
1
)
a3
Overcurrent supply group Overcurrent supply VAUX2 at channel Ch4 -
Ch7
VERR V2 Ch 4-7 c4 0x0121 0
(@)
cé6
Cc7
Short-circuit at output Overcurrent
ERRO Co 0x0001 0
ERR1 @ 0x0001 1
ERR2 Q2 0x0001 2
ERR3 (@] 0x0001 3
ERR4 c4 0x0001 4
ERR5 (@) 0x0001 5
ERR6 ceé 0x0001 6
ERR7 c7 0x0001 7
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TBEN-52-8DXP — Diagnostic Data Mapping

Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

n - - - - VERRV2 |VERRV2 |VERRV1 |VERRV1
P1 Ché6-7 |P1Ch4-5 [P1Ch2-3 [P1ChO-1

n+1 ERR7 ERR6 ERR5 ERR4 ERR3 ERR2 ERR1 ERRO

Station diagnostics (slot 0) PROFINET diagnostics

Diagnostics Error code Channel

Undervoltage

Vi1 0x0002 0

V2 0x0002

1/0 diagnostics (slot 1) PROFINET diagnostics

Diagnostics Connector/pin Error code Channel

Overcurrent supply VAUXT, pin 1 Overcurrent VAUX1 Pin1 Cx (Chy/z)

VERRV1P1COChO-1 |COP1 0x01D0

VERR V1 P1C1Ch2-3 |C1P1 0x01D1

Overcurrent supply VAUX2, pin 1 Overcurrent VAUX2 Pin1 Cx (Chy/z)

VERRV2 P1C2Ch4-5 |C2P1 0x0422 0

VERRV2 P1C3 Ch6-7 |C3P1 0x0423

Short-circuit at output Overcurrent

ERRO co 0x0001 0

ERR1 1 0x0001 1

ERR2 (@) 0x0001 2

ERR3 a3 0x0001 3

ERR4 c4 0x0001 4

ERR5 (€5 0x0001 5

ERR6 ceé 0x0001 6

ERR7 c7 0x0001 7
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TBEN-52-4Al — Diagnostic Data Mapping

Byte Bit 7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
Channel

0

n LLVU UFL OFL WBR V1AOL |ULVE RTDSC |CJE
Channel

1

n+1 LLVU UFL OFL WBR V1AOL |ULVE RTDSC |CJE
Channel

2

n+2 LLVU UFL OFL WBR V1AOL |ULVE RTDSC  |CJE
Channel

3

n+3 LLVU UFL OFL WBR V1AOL |ULVE RTDSC  |CJE
Station diagnostics (slot 0) PROFINET diagnostics

Diagnostics Error code Channel
Undervoltage

Vi 0x0002 0

V2 0x0002

1/0 diagnostics (slot 1) PROFINET diagnostics

Diagnostics Connector/pin Error code Channel

Wire break (WBR) Cco-C3 0x0004 0-3
Overcurrent (RTD 0x0004

only), (RTDSC)

Overcurrent supply 0x0004

VAUX1 (V1AOL)

Upper limit value 0x0007

exceeded (ULVE)

Overflow (OFL) 0x0007

Lower limit value 0x0008

underrun (LLVU)

Underflow (UFL) 0x0008

Cold junction error 0x0019

(CJE)
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Evaluating Diagnostic Data

TBEN-52-4A0 — Diagnostic Data Mapping

Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Channel
0

n - - - WBR - - WBR OvL

Channel
1

n+1 WBR - - WBR OVL

Channel
2

n+2 WBR - - WBR OvL

Channel
3

n+3 WBR - - WBR OvL

Station diagnostics (slot 0) PROFINET diagnostics

Diagnostics Error code Channel

Undervoltage

V1 0x0002 0

V2 0x0002

1/0 diagnostics (slot 1) PROFINET diagnostics

Diagnostics Connector/pin Error code Channel

Overload (OVL) Cco0-C3 0x0004 0-3
Wire break (WBR) 0x0006
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93  Measurement Value Representation of the Analog Modules

9.3.1 Measurement value representation — TBEN-S2-4A|

Voltage - Standard

-10...10V Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 3.052 x 10%) V

> 10.1000 V "Upper limit value exceeded" ON 32767 7FFF
< 10.0500V "Upper limit value exceeded" OFF 32767 7FFF
10.0000V nominal range 32767 7FFF
9.991V 32736 7FEQ
0.005 V 16 0010

oV 0 0000

-0.0500 V -16 FFFO
-9.995V -32752 8010
-9.999V -32767 8001
-10.0000 V -32767 8000
>-10.0500 V "Lower limit value underrun" OFF -32767 8000
>-10.1000 V "Lower limit value underrun" ON -32767 8000

0...10V Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 3.052 x 10%) V

> 10.1000 V "Upper limit value exceeded" ON 32767 7FFF
< 10.0500V "Upper limit value exceeded" OFF 32767 7FFF
10.0000 V nominal range 32767 7FFF
9.991V 32736 7FEQ
0.005V 16 0010

ov 0 0000
>-0.0500V "Lower limit value underrun" OFF 0 0000
>-0.10000 V "Lower limit value underrun" ON 0 0000
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Measurement Value Representation of the Analog Modules

2...10V Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 2.441 x 10%) V-2V
> 10.1000 V "Upper limit value exceeded" ON 32767 7FFF
< 10.0500V "Upper limit value exceeded" OFF 32767 7FFF
10.0000 V nominal range 32767 7FFF
9.999V 32766 7FFE
9.992V 32736 7FEO
2.0004V 16 0010
20V 0 0000
>195V "Lower limit value underrun" OFF 0 0000
<190V "Lower limit value underrun" ON 0 0000
>1.5V "Wire break" OFF 0 0000
<145V "Wire break" ON 0 0000
0...5V Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 1.526 x 10%) V-2V
>5.1000V "Upper limit value exceeded" ON 32767 7FFF
<5.0500V "Upper limit value exceeded" OFF 32767 7FFF
5.0000 V nominal range 32767 7FFF
4999V 32766 7FFE
4995V 32736 7FEO
0.002V 16 0010
ov 0 0000
>-0.05V "Lower limit value underrun" OFF 0 0000
<-0.10V "Lower limit value underrun" ON 0 0000
1...5V Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 1.526 x 10%) V-2V
>5.1000V "Upper limit value exceeded" ON 32767 7FFF
<5.0500V "Upper limit value exceeded" OFF 32767 7FFF
5.0000 V nominal range 32767 7FFF
4999V 32766 7FFE
499V 32736 7FEO
1.002V 16 0010
ov 0 0000
>0.90V "Lower limit value underrun" OFF 0 0000
<095V "Lower limit value underrun" ON 0 0000
>0.75V "Wire break" OFF 0 0000
<070V "Wire break" ON 0 0000
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-1...1V Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 3.05185 x 10°) V

>1.0100V "Upper limit value exceeded" ON 32767 7FFF
< 1.0050V "Upper limit value exceeded" OFF 32767 7FFF
1.0000 V nominal range 32767 7FFF
0.999V 32766 7FFE
0.996V 32736 7FEO
ov 16 0010
oV 1 0001
ov 0 0000
oV -1 FFFF
ov -16 FFFO
-0.909 V -32752 8010
-0.999V -32767 8001
-1.000 V -32767 8000
>-1.0050V "Lower limit value underrun" OFF -32767 8000
<-1.0100V "Lower limit value underrun" ON -32767 8000
-500...500 mV Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 3.05185 x 10°) V

>505.0 mV "Upper limit value exceeded" ON 32767 7FFF
<502.5mV "Upper limit value exceeded" OFF 32767 7FFF
500.000 mV nominal range 32767 7FFF
499.95 mV 32766 7FFE
499.527 mV 32736 7FEO
244,244 mV 16 0010
0.015 mV 1 0001
omV 0 0000

-0.015 mV -1 FFFF
-244.244 mV -16 FFFO
-499.771 mV -32752 8010
-499.999 mV -32767 8001
-500.000 mV -32767 8000
>-502.5mV "Lower limit value underrun" OFF -32767 8000
<-505.0mV "Lower limit value underrun" ON -32767 8000
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-100...100 mV Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 3.0519 x 107) V
> 101.000 mV "Upper limit value exceeded" ON 32767 7FFF
< 100.500 mV "Upper limit value exceeded" OFF 32767 7FFF
100.00 mV nominal range 32767 7FFF
99.999 mV 32766 7FFE
99.905 mV 32736 7FEO
0.049 mV 16 0010
0.003 mV 1 0001
0omVv 0 0000
-0.003 mV -1 FFFF
-0.049 mV -16 FFFO
-99.954 mV -32752 8010
-99.999 mV -32767 8001
-100.000 mV -32767 8000
>-100.500 mV "Lower limit value underrun" OFF -32767 8000
<-101.000 mV "Lower limit value underrun" ON -32767 8000

-50...50 mV  Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 1.526 x 10®) V
> 50.50 mV "Upper limit value exceeded" ON 32767 7FFF
<5030 mV "Upper limit value exceeded" OFF 32767 7FFF
50.00 mV nominal range 32767 7FFF
49.999 mV 32766 7FFE
49.953 mV 32736 7FEQ
0.024 mV 16 0010
0.002 mV 1 0001
0mV 0 0000
-0.002 mV -1 FFFF
-0.024 mV -16 FFFO
-49.977 mV -32752 8010
-49.997 mV -32767 8001
-50.000 mV -32767 8000
>-50.30 mV "Lower limit value underrun" OFF -32767 8000
<-50.50 mV "Lower limit value underrun" ON -32767 8000
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Voltage — Extended Range (Siemens Format)
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-10...10V Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 3.617 x 10 V

>11.76 V "Upper limit value exceeded" ON > 35513 > 7F01
<11.60V "Upper limit value exceeded" OFF < 32071 <7D47
11.851V nominal range 32767 7FFF
11.759V 32512 7F00
0V 27648 6C00
5926V 16384 4000
ov 0 0000
-1.76 V -4865 ECFF
-2.500V -6912 E500
-5.926 V -16384 C000
-10V -27648 9400
-11.759V -32512 8100
-11.851V 37767 8000
>-11.60V "Lower limit value underrun" OFF >-32071 > 82B9
>-11.76 V "Lower limit value underrun" ON <-35513 < 80FF
0...10V Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 3.617 x 10 V

>11.76 V "Upper limit value exceeded" ON > 35513 > 7F01
<11.60V "Upper limit value exceeded" OFF < 32071 < 7D47
11.851V nominal range 32767 7FFF
11.759V 32512 7F00
0V 27648 6C00
5.926V 16384 4000
ov 0 0000
>-0.05V "Lower limit value underrun" OFF >-138 > FF76
<-0.10V "Lower limit value underrun" ON <-276 < FEEC
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2...10V Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 2.441 x 10%) V-2V
>1141V "Upper limit value exceeded" ON > 32527 > 7FOF
<11.28V "Upper limit value exceeded" OFF < 32077 < 7D4D
11.481V nominal range 32767 7FFF
11.407 V 32512 7F00
Vv 27653 6C05
6.741V 16384 4000
2.000V 0 0000
> 0.676 V "Lower limit value underrun" and "Wire break" 0 0000
OFF
<0.592V "Lower limit value underrun" and "Wire break" 0 0000
ON
0...5V Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 1.808 x 10 V
>5.88V "Upper limit value exceeded" ON > 32522 > 7F0A
<580V "Upper limit value exceeded" OFF < 32080 < 7D50
5926V nominal range 32767 7FFF
5.880V 32512 7F00
5V 27655 6C07
2963V 16384 4000
oV 0 0000
>-0.05V "Lower limit value underrun" OFF >-277 > FEEB
<-0.10V "Lower limit value underrun" ON <553 < FDD7
1...5V Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 1.4468 x 10" V- 1V
>570V "Upper limit value exceeded" ON > 32485 > 7EE5
<564V "Upper limit value exceeded" OFF < 32071 < 7D47
5741V nominal range 32767 7FFF
5.704V 32512 7F00
5V 27657 6BFF
3.371V 16384 4000
1.000V 0 0000
ov -612 E500
>-0.324V "Lower limit value underrun" and "Wire break" > -4672 >EDCO
OFF
<-0.296 V "Lower limit value underrun" and "Wire break" <-4865 < ECFF

ON
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-1...1V Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 3.6164 x 10°) V

>1.176 V "Upper limit value exceeded" ON > 32519 > 7F07
<1160V "Upper limit value exceeded" OFF < 32076 <7DC4
1.185V nominal range 32767 7FFF
1175V 32512 7F00
1V 27651 6C03
0.593V 16384 4000
oV 0 0000
-0.5930V -16384 C000
-1V -27651 93FD
-1.175V -32512 93FD
-1.185V -32767 8100
>-1.160V "Lower limit value underrun" OFF >-32076 > 82B9
<-1.176 V "Lower limit value underrun" ON > 32519 < 80F9
-500...500 mV Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 1.8085 x 10®) V

> 588 mV "Upper limit value exceeded" ON > 32513 > 7F01
<580 mVv "Upper limit value exceeded" OFF < 32071 <7D47
592.6 mV nominal range 32767 7FFF
587.9 mV 32512 7F00
500.0 mV 27647 6BFF
296.3 mV 16384 4000
omv 0 0000
-296.3 mV -16384 Co00
-500.0 mV -27647 9401
-587.9mV -32512 8100
-592.6 mV -32767 8000
<-580 mV "Lower limit value underrun" OFF >-32071 > 82B9
>-588 mV "Lower limit value underrun” ON <-32513 < 80FF
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-100...100 mV Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 3.6164 x 10°) V
>117.6 mV "Upper limit value exceeded" ON > 32519 > 7F07
<116.0 mV "Upper limit value exceeded" OFF < 32076 < 7D47
118.5mV nominal range 32767 7FFF
117.5mV 32512 7F00
100.0 mV 27652 6C04
59.3 mV 16384 4000
omV 0 0000
-59.3 mV -16384 C000
-100.0 mV -27652 93FC
-117.5mV -32512 8100
-118.5mV -32767 8000
>-116.0 mV "Lower limit value underrun" OFF >-32519 > 82B4
<-117.6 mV "Lower limit value underrun" ON <-32353 < 819FF

-50...50 mV  Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 1.8097 x 10°) V
>58.8 mV "Upper limit value exceeded" ON > 32742 > 7EEC
<58.0mV "Upper limit value exceeded" OFF < 32050 < 7D32
593 mV nominal range 32767 7FFF
58.8 mV 32512 7F00
50 mV 27629 6BED
29.6 mV 16384 4000
omv 0 0000
-29.6 mV -16384 C000
-50.0 mV -27629 9413
-58.8 mV -32512 8100
-59.3 mV -32767 8000
>-58.0mV "Lower limit value underrun" OFF >-32050 > 82CE
<-58.8mV "Lower limit value underrun" ON < 32492 <8114
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Voltage — NE 43

-10...10V Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 103) V

>11V "Overload/Overcurrent” ON > 11000 > 2AF8
11.00V 11000 2AF8
<1095V "Overload/Overcurrent" OFF < 10950 < 2AC6
>10.50V "Upper limit value exceeded" ON > 10500 > 2904
<1025V "Upper limit value exceeded" OFF < 10250 < 280A
10.00V nominal range 10000 2710
5.00V 5000 1388
2.00V 2000 07D0
oV 0 0000
-2.00V -2000 F830
-5.00V -5000 EC78
-10.00V -10000 D8FO
>-10.25V "Lower limit value underrun" OFF >-10250 > D7F6
<-10.50V "Lower limit value underrun" ON <-10500 < D6FC
>-10.95V "Underflow" OFF >-10950 > D53A
-11.00V -11000 D508
<-11.00V "Underflow" ON < 11000 < D508
0...10V Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 10%) V

>11V "Overload/Overcurrent” ON > 11000 > 2AF8
11.00V 11000 2AF8
<1095V "Overload/Overcurrent" OFF < 10950 < 2AC6
>10.50V "Upper limit value exceeded" ON > 10500 > 2904
<1025V "Upper limit value exceeded" OFF < 10250 < 280A
10.00V nominal range 10000 2710
5.00V 5000 1388
2.00V 2000 07D0
ov 0 0000
>-0.03V "Lower limit value underrun” >-30 > FFE2
and "Underrun" OFF
<-0.05V "Lower limit value underrun” <-50 < FFCE

and "Underrun" ON
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2...10V Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 10%) V

>11V "Overload/Overcurrent” ON > 11000 > 2AF8
11.00V 11000 2AF8
<1095V "Overload/Overcurrent" OFF < 10950 <2AC6
>10.50V "Upper limit value exceeded" ON > 10500 > 2904
<1025V "Upper limit value exceeded" OFF < 10250 < 280A
10.00V nominal range 10000 2710
5.00V 5000 1388
2.00V 2000 07D0
ov 0 0000
>-0.03V "Lower limit value underrun” >-30 > FFE2
and "Underrun" OFF
<-0.05V "Lower limit value underrun” <-50 < FFCE
and "Underrun" ON
>-1.05V "Wire break" OFF >-1050 > FBE6
<-1.00V "Wire break" ON <-1000 <FC18
>-195V "Lower limit value underrun" OFF >-1950 > F862
<-1.90V "Lower limit value underrun" ON <-1900 < F895
0...5V Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 103)/2V

>550V "Overload/Overcurrent” ON > 11000 > 2AF8
5,50V 11000 2AF8
<545V "Overload/Overcurrent" OFF < 10900 < 2A94
>5.25V "Upper limit value exceeded" ON > 10500 > 2904
<5.13V "Upper limit value exceeded" OFF < 10260 <2814
5.00V nominal range 10000 1388
2.50V 5000 1388
1.00V 2000 07D0
oV 0 0000
>-0.03V "Lower limit value underrun” > -60 > FFC4
and "Underrun" OFF
<-0.05V "Lower limit value underrun” <-100 < FF9C

and "Underrun" ON
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1...5V Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 107%)/2 V
>550V "Overload/Overcurrent” ON > 11000 > 2AF8
550V 11000 2AF8
<545V "Overload/Overcurrent" OFF < 10900 < 2A9%4
>525V "Upper limit value exceeded" ON > 10500 > 2904
<513V "Upper limit value exceeded" OFF < 10260 <2814
5.00V nominal range 10000 2710
250V 5000 1388
1.00V 2000 07D0
>095V "Lower limit value underrun" > 1900 > 076B
and "Underrun" OFF
<0.90V "Lower limit value underrun" <1800 <0708
and "Underrun" ON
>0.55V "Wire break" OFF > 1100 > 044C
<0.50V "Wire break" ON <1000 < 03E8
oV 0 0000
>-0.03V "Underflow" OFF > -60 > FFC4
<-0.05V "Underflow" ON <-100 < FF9C
-1...1V Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 10*) V
>1.100V "Overload/Overcurrent" ON > 11000 > 2AF8
<1.099V "Overload/Overcurrent" OFF < 10990 < 2AEE
>1.050V "Upper limit value exceeded" ON > 10500 > 2904
<1.052V "Upper limit value exceeded" OFF < 10520 < 280A
1.000V nominal range 10000 2710
0.500V 5000 1388
oV 0 0000
-0.500V -5000 EC78
-1.000 V -10000 D8FO0
>-1.025V "Lower limit value underrun” >-10250 > D7F6
and "Underrun" OFF
<-1.050V "Lower limit value underrun” <-10500 < D6FC
and "Underrun" ON
>-1.099V "Underflow" OFF >-10990 > D512
<-1.100V "Underflow" ON <-11000 < D508
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-500...500 mV Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 10%)/2 V
> 0.5500 mV "Overload/Overcurrent" ON > 11000 > 2AF8
<0.5495 mV "Overload/Overcurrent" OFF < 10990 < 2AEE
>0.5250 mV "Upper limit value exceeded" ON > 10500 > 2904
<0.5125 mV "Upper limit value exceeded" OFF < 10520 < 280A
0.500 mV nominal range 10000 2710
0.250 mV 5000 1388
0omv 0 0000
-0.250 mV -5000 EC78
-0.500 mV -10000 D8F0
>-0,5125mV "Lower limit value underrun” >-10250 > D7F6
and "Underrun" OFF
<-0.5250 mV "Lower limit value underrun" <-10500 < D6FC
and "Underrun" ON
>-0.5495 mV "Underflow" OFF >-10990 > D512
<-0.5500 mV "Underflow" ON <-11000 < D508

-100...100 mV Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 10%) V
>0.1100 mV "Overload/Overcurrent" ON > 11000 > 2AF8
<0.1099 mV "Overload/Overcurrent" OFF < 10990 < 2AEE
>0.1050 mV "Upper limit value exceeded" ON > 10500 > 2904
<0.1025 mV "Upper limit value exceeded" OFF < 10520 < 280A
0.100 mV nominal range 10000 2710
0.050 mV 5000 1388
omvVv 0 0000
-0.050 mV -5000 EC78
-0.100 mV -10000 D8FO0
>-0,1025 mV "Lower limit value underrun" >-10250 > D7F6
and "Underrun" OFF
<-0.1050 mV "Lower limit value underrun" <-10500 < D6FC
and "Underrun" ON
>-0.1099 mV "Underflow" OFF >-10990 > D512
<-0.1100 mV "Underflow" ON <-11000 < D508
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-50...50 mV  Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 10°)/2 V

>0.0550 mV "Overload/Overcurrent” ON > 11000 > 2AF8
<0.0549 mV "Overload/Overcurrent" OFF < 10990 < 2AE4
>0.0525 mV "Upper limit value exceeded" ON > 10500 > 2904
<0.0513mV "Upper limit value exceeded" OFF < 10520 < 280A
0.0500 mV nominal range 10000 2710
0.0250 mV 5000 1388
0omV 0 0000
-0.0250 mV -5000 EC78
-0.0500 mV -10000 D8F0
>-0.0513 mV "Lower limit value underrun” >-10260 > D7F6
and "Underrun" OFF
<-0.0525 mV "Lower limit value underrun" <-10500 < D6FC
and "Underrun" ON
>-0.0549 mV "Underflow" OFF >-10980 >D51C
<-0.0550 mV "Underflow" ON <-11000 < D508

Current — Standard

0...20mA Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U, = (dec. value x 6.104 x 10) mA

>20.20 mA "Upper limit value exceeded" ON 32767 7FFF
<20.10 mA "Upper limit value exceeded" OFF 32767 7FFF
20mA nominal range 32767 7FFF
10.00 mA 16384 4000
0mA 0 0000
>-0.10 mA "Lower limit value underrun” >-164 > FF5C
and "Underrun" OFF
<-0.20 mA "Lower limit value underrun” <-328 < FEB8

and "Underrun" ON
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4...20mA Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 4.883 x 10) mA
>20.20 mA "Upper limit value exceeded" ON 32767 7FFF
<20.710mA "Upper limit value exceeded" OFF 32767 7FFF
20 mA nominal range 32767 7FFF
12.00 mA 16384 4000
4mA 0 0000
>3.70mA "Lower limit value underrun" >-614 > FD9A
and "Underrun" OFF
<3.60 mA "Lower limit value underrun" <-819 <FCCD
and "Underrun" ON
>3.00 mA "Wire break" OFF >-2048 > F800
<290 mA "Wire break" ON <-2253 <F733
-20...20 mA  Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 6.1037 x 10™*) mA
>20.20 mA "Upper limit value exceeded" ON 32767 7FFF
<20.10mA "Upper limit value exceeded" OFF 32767 7FFF
20mA nominal range 32767 7FFF
10.00 mA 16384 4000
0mA 0 0000
© -10.00 mA 16384 €000
2000 mA 32768 8000
>-20.10 mA "Lower limit value underrun” -32768 8000
and "Underrun" OFF
<-20.20 mA "Lower limit value underrun” -32768 8000
and "Underrun" ON
Current - Extended Range
0...20mA Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U, = (dec. value x 7.234 x 10%) mA
>23.519 mA "Upper limit value exceeded" ON > 32511 >7EFF
<23.206 mA "Upper limit value exceeded" OFF < 32079 < 7DF4
23.703 mA nominal range 32767 7FFF
23,519 mA 32512 7F00
20 mA 27647 6BFF
11.852 mA 16384 4000
0mA 0 0000
>-0.10 mA "Lower limit value underrun" OFF >-138 > FF76
<-0.20 mA "Lower limit value underrun" ON <-276 < FEEC
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4...20mA Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 7,234v x 10) mA

>22.815mA "Upper limit value exceeded" ON > 32512 > 7F00
<22.565 mA "Upper limit value exceeded" OFF < 32080 < 7D50
22.962 mA nominal range 32767 7FFF
22.565 mA 32512 7F00
20 mA 27647 6BFF
13.481 mA 16384 4000
4.000 mA 0 0000
> 1.303 mA "Lower limit value underrun" and "Wire break" > -4660 > EDCC
OFF
< 1.185 mA "Lower limit value underrun" and "Wire break" <-4864 < EDOO
ON
0mA -6912 E500
-20...20 mA Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 7.2338 x 10™*) mA

>23.5195 mA "Upper limit value exceeded" ON > 32513 > 7F01
<23.206 mA "Upper limit value exceeded" OFF < 32080 < 7D50
23.703 mA nominal range 32767 7FFF
23.519 mA 32512 7F00
20 mA 27647 6BFF
11.852mA 16384 4000
0mA 0 0000
-3.517 mA -4865 ECFF
-5.000 mA -6912 E500
-11.852 mA -16384 €000
-20.00 mA -27647 9401
-23.519 mA -32512 8100
-23.703 mA -32767 8000
>-23.206 mA "Lower limit value underrun" and "Wire break" >-32080 > 82B0
OFF
<-23.519 mA "Lower limit value underrun" and "Wire break" <-32513 < 80FF
ON
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Current — NE43

0...20mA Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 10*) mA
>22.00mA "Overload/Overcurrent” ON > 22000 > 55F0
<21.80mA "Overload/Overcurrent" OFF <21800 <5528
>21.00 mA "Upper limit value exceeded" ON > 21000 > 5208
<20.50mA "Upper limit value exceeded" OFF < 20500 <5014
22.00 mA nominal range 22000 55F0
21.00 mA 21000 5208
10 mA 10000 2710
4 mA 4000 OFAO0
0mA 0 0000
>-0.10 mA "Lower limit value underrun” >-100 > FF9C
and "Underrun" OFF
<-0.20 mA "Lower limit value underrun” <-200 < FF38
and "Underrun" ON
4...20mA Diagnostics Decimal hexadecimal
(two's comple-
ment)
Voltage value U,, = (dec. value x 10™*) mA

>22.00mA "Overload/Overcurrent” ON > 22000 > 55F0
<21.80mA "Overload/Overcurrent" OFF <21800 <5528
>21.00 mA "Upper limit value exceeded" ON > 21000 > 5208
<20.50mA "Upper limit value exceeded" OFF < 20500 <5014
22.00 mA nominal range 22000 55F0
21.00 mA 21000 5208
10 mA 10000 2710
4 mA 4000 OFAO0
0mA 0 0000
>-3.80 mA "Lower limit value underrun" OFF >-3800 >F128
<-3.60 mA "Lower limit value underrun" ON <-3600 <F1FO
>-220mA "Wire break" OFF >-2200 > F768
<-2.00mA "Wire break" ON <-2000 < F830
>-0.10 mA "Underflow" OFF >-100 > FFoC
<-0.20 mA "Underflow" ON <-200 < FF38
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-20...20 mA Diagnostics Decimal hexadecimal
(two's comple-
ment)

Voltage value U,, = (dec. value x 10*) mA
>22.00mA "Overload/Overcurrent” ON > 22000 > 55F0
<21.80mA "Overload/Overcurrent" OFF <21800 <5528
>21.00 mA "Upper limit value exceeded" ON > 21000 > 5208
<20.50 mA "Upper limit value exceeded" OFF < 20500 <5014
22.00 mA nominal range 22000 55F0
21.00 mA 21000 5208
10.00 mA 10000 2710
4.00 mA 4000 OFA0
0.00 mA 0 0000
-10.00 mA -10000 D8FO0
-21.00 mA -21000 ADF8
-22.00 mA -22000 AA10
>-20.50 mA "Lower limit value underrun" OFF >-20500 > AFEC
<-21.00 mA "Lower limit value underrun" ON <-21000 < ADF8
>-21.80 mA "Underflow" OFF >-21800 > AAD8
<-22.00mA "Underflow" ON <-22000 < AA10
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Resistance
0...100 Q Diagnostics Decimal hexadecimal
(two's comple-
ment)
Resistance R, = (dec. value x 0,0030519) Q
>214,00Q "Wire break" ON 37767 7FFF
> 102,00 Q "Upper limit value exceeded" ON 37767 7FFF
<101,00Q "Upper limit value exceeded" OFF 37767 7FFF
100,00 Q nominal range 37767 7FFF
99,999 Q 37766 7FFE
50,002 Q 16384 4000
0,003Q 1 0001
0Q 0 0000
>0Q "Lower limit value underrun" OFF 0 0000
<-1Q "Lower limit value underrun" ON 0 0000
0...400 Q Diagnostics Decimal hexadecimal
(two's comple-
ment)
Resistance R, = (dec. value x 0,0122074) Q
> 430,00 Q "Wire break" ON 37767 7FFF
> 404,00 Q "Upper limit value exceeded" ON 37767 7FFF
<401,000Q "Upper limit value exceeded" OFF 37767 7FFF
400,00 O nominal range 37767 7FFF
399,998 O 37766 7FFE
20,002 Q 16384 4000
0,0122Q 1 0001
0Q 0 0000
>0Q "Lower limit value underrun" OFF 0 0000
<-1Q "Lower limit value underrun" ON 0 0000
0...2000 O Diagnostics Decimal hexadecimal
(two's comple-
Resistance Ry, = (dec. value x 0,061037) Q
>2320,00Q "Wire break" ON 37767 7FFF
>2020,00 Q "Upper limit value exceeded" ON 37767 7FFF
<2001,00Q "Upper limit value exceeded" OFF 37767 7FFF
2000,00 O nominal range 37767 7FFF
1999,938 O 37766 7FFE
1000,030 Q 16384 4000
0,061 Q 1 0001
00 0 0000
>0Q "Lower limit value underrun" OFF 0 0000
<-1Q "Lower limit value underrun" ON 0 0000
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0...4000 O Diagnostics Decimal hexadecimal
(two's comple-
ment)
Resistance Ry, = (dec. value x 0,12207) Q
> 4640,00 Q "Wire break" ON 37767 7FFF
> 4040,00 Q "Upper limit value exceeded" ON 37767 7FFF
<4001,00Q "Upper limit value exceeded" OFF 37767 7FFF
4000,00 O nominal range 37767 7FFF
3999,877 Q 37766 7FFE
2000,060 Q 16384 4000
0,122Q 1 0001
00 0 0000
>0Q "Lower limit value underrun" OFF 0 0000
<-1Q "Lower limit value underrun" ON 0 0000
RTD (with normal temperature range)
The following measurement value table is valid for the following RTD-Types:
Pt100/Pt200/Pt500/Pt1000, temperature range -200...150 °C, -328...302 °F
Ni100/Ni1000, temperature range -60...150 °C, -76...302 °F
Celsius
Measured Diagnostics Decimal hexadecimal
value (two's comple-
ment)
>-202 °C "Lower limit value underrun" ON -20200 B118
>-200 °C nominal range -20000 B1EO
<-100°C -10000 D8FO0
0°C 0 0000
100 °C 10000 2710
150°C 15000 3A98
151.5°C "Upper limit value exceeded" ON 15150 3B2E
Fahrenheit
Measured Diagnostics Decimal hexadecimal
value (two's comple-
ment)
>-331.6 °F "Lower limit value underrun" ON -16580 BF3C
>-328 °F nominal range -16400 BFFO
<-148 °F -7400 E318
32°F 1600 0640
212°F 10600 2968
302 °F 15100 3AFC
304.7 °F "Upper limit value exceeded" ON 15230 3B7E
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Diagnostics:

Wire break (WBR): no Pt/Ni sensor connected, process data will be set to 0x8000.
Upper limit value exceeded (ULVE)
Lower limit value underrun (LLVU)

RTD (with extended temperature range)
Pt100/Pt200/Pt500/Pt1000, temperature range -200...850 °C, -328...1562 °F

Celsius
Measured Diagnostics Decimal hexadecimal
value (two's comple-
ment)
>-202°C "Lower limit value underrun" ON -2020 F81C
-200°C nominal range -2000 F830
-135°C -1350 FABA
-1°C -10 FFF6
0°C 0 0000
1°C 10 000A
850 °C 8500 2134
858.5 °C "Upper limit value exceeded" ON 8585 2189
Fahrenheit
Measured Diagnostics Decimal hexadecimal
value (two's comple-
ment)
>-331.6 °F "Lower limit value underrun" ON -1658 F986
>-328 °F nominal range -1640 F998
<-211°F -1055 FBE1
30.2°F 151 0097
32°F 160 00A0
33.8°F 169 00A9
1562 °F 7810 1482
15773 °F "Upper limit value exceeded" ON 7886 1ECE
Ni100/Ni1000, temperature range -60...250 °C, -76...482 °F
Celsius
Measured Diagnostics Decimal hexadecimal
value (two's comple-
ment)
>-60.6 °C "Lower limit value underrun" ON -606 FDA2
-60C nominal range -600 FDA8
-1°C -10 FFF6
0°C 0 0000
1°C 10 000A
250°C 2500 09C4
252.5°C "Upper limit value exceeded" ON 2525 09DD
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Fahrenheit
Measured Diagnostics Decimal hexadecimal
value (two's comple-
ment)
>-77.08 °F "Lower limit value underrun" ON -385 FE7F
-76 °F nominal range -380 FE84
30.2°F -151 0097
32°F 160 00A0
33.8°F 169 00A9
482 °F 2410 096A
486.5 °F "Upper limit value exceeded" ON 2432 0980
Diagnostics:

Wire break (WBR): no Pt/Ni sensor connected, process data will be set to 0x8000.
Upper limit value exceeded (ULVE)
Lower limit value underrun (LLVU)

Thermocouple

Thermocouple Celsius

Lower limit value underrun Upper limit value exceeded

ON OFF ON OFF
Type K-270...1370 °C -272.7 °C -270°C 1383.7 °C 1370°C
Type B, 100..1820 °C 99 °C 100 °C 1838.2 °C 1820 °C
Type E-270...1000 °C -272.7 °C -270°C 1010 °C 1000 °C
Type J-210...1200 °C -212.1°C -210°C 1212°C 1200 °C
Type N -270...1300 °C -272.7 °C -270°C 1313°C 1300 °C
Type R-50...1768 °C -50.5°C -50°C 1785.68 °C 1768 °C
Type S-50...1768 °C -50.5°C -50°C 1785.68 °C 1768 °C
Type T-270...400 °C -272.7 °C -270°C 404 °C 400 °C
Type CO0...2315°C -1°C 0°C 2338.15°C 2315°C
Type GO0...2315°C -1°C 0°C 2338.15°C 2315°C
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Thermocouple Fahrenheit

Lower limit value underrun Upper limit value exceeded

ON OFF ON OFF
Type K-270...1370 °F -458.86 °F -454 °F 2522.66°F 2498 °F
Type B, 100..1820 °F 210.2 °F 212°F 3340.76 °F 3308 °F
Type E-270...1000 °F -458.86 °F -454 °F 1850 °F 1832 °F
Type J-210...1200 °F -349.78 °F -34.6 °F 2213.6 °F 2192 °F
Type N -270...1300 °F -458.86 °F -454 °F 23954 °F 2372°F
Type R-50...1768 °F -58.9°°F -58 °F 3246.224 °F 3214.4°F
Type S-50...1768 °F -58.9 °F -58 °F 3246.224 °F 32144 °F
Type T -270...400 °F -458.86 °F -454 °F 759.2 °F 752 °F
Type CO0...2315°F -30.2 °F 32°F 4240.67 °F 4199 °F
Type GO0...2315 °F -30.2 °F 32°F 4240.67 °F 4199 °F
Diagnostics:

Wire break (WBR): no thermocouple connected, process data will be set to 0x8000.
Cold junction error (CJE)

Upper limit value exceeded (ULVE)

Lower limit value underrun (LLVU)
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932  Measurement value representation — TBEN-S2-4A0

Voltage - Standard

Decimal hexadecimal -10...10V
(two's comple-
ment)
Dec. value =3276,7 (1/V) x U, (V)
32767 7FFF nominal range 10.0000 V
32766 7FFE 9.9997 V
16384 4000 5.0002V
1 0001 0.000305V
0 0000 0.00000 V
-1 FFFF -0.000305V
-16384 Co00 -5.0000 V
-32766 8001 -9.9997V
-32767 8000 -10.0000 V
Decimal hexadecimal 0...10V
(two's comple-
ment)
Dec. value =3276,7 (1/V) x U, (V)

32767 7FFF nominal range 10.0000 V
32766 7FFE 9.9997 V
16384 4000 5.0002V
0001 0.000305V
0 0000 ov
-1 FFFF ov
-16384 C000 ov
-32767 8001 ov
-32767 8000 oV
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Decimal hexadecimal 0...5V
(two's comple-
ment)

Dec. value = 1638,35 (1/V) x U, (V)

32767 7FFF nominal range 5.0000V
32766 7FFE 49998 V
16384 4000 2.5001V
0001 0.000152V
0 0000 oV
-1 FFFF ov
-16384 Co00 ov
-32767 8001 oV
-32767 8000 oV
Decimal hexadecimal 2...10V
(two's comple-
ment)
Dec. value =4095,875 (1/V) x U, (V)
32767 7FFF nominal range 10.0000 V
32766 7FFE 9.9998 V
16384 4000 6.0001V
0001 2.0002V
0 0000 2V
-1 FFFF 2V
-16384 C000 2V
-32767 8001 2V
-32767 8000 2V
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Decimal hexadecimal 1...5V
(two's comple-
ment)

Dec. value =8191,75 (1/V) x U, (V)

32767 7FFF nominal range 5.0000V
32766 7FFE 4,9998 V
16384 4000 3.0001V
0001 1.0001V

0 0000 1V

-1 FFFF 1V
-16384 C000 1V
-32767 8001 1V
-32767 8000 1V

Voltage — Extended Range (Siemens Format)
Decimal hexadecimal -10...10V

(two's comple-

ment)

Dec. value =2764,8 (1/V) x U, (V)
32767 7FFF 11.851V
32752 7FFO 11.846V
32512 7F00 11.760V
32511 7EFF 11.759V
32496 7EFO 11.75V
27664 6C10 10.0058 V
27649 6CO1 10.0004 V
27648 6C00 nominal range 10.000 V
16 0010 5.787 mV
1 0001 361,7 uv
0 0000 oV
-1 FFFF -361,7 pv
-162 FFFO -5.787 mV
-6912 E500 -2.5V
-27648 9400 -10V
-27649 93FF -10.004 V
-27664 93F0 -10.0058 V
-32512 8100 -11.759V
-32513 80FF -11.760V
-32752 80F0 -11.846V
-32767 8000 -11.852V
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Operating

Measurement Value Representation of the Analog Modules
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Decimal hexadecimal 0...10V
(two's comple-
ment)
Dec. value = 2764,8 (1/V) x U, (V)
32767 7FFF 11.851V
32752 7FFO 11.846 V
32512 7F00 11.760 V
32511 7EFF 11.759V
32496 7EFO 11.75V
27664 6C10 10.0058 V
27649 6C01 10.0004 V
27648 6C00 nominal range 10.000
16 0010 5.787 mV
1 0001 361,7 uwv
0 0000 ov
-1 FFFF oV
-162 FFFO oV
-6912 E500 oV
-27648 9400 oV
-27649 93FF ov
-27664 93F0 ov
-32512 8100 oV
-32513 80FF ov
-32752 80F0 ov
-32767 8000 oV
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Decimal hexadecimal 0...5V
(two's comple-
ment)

Dec. value =5529,6 (1/V) x U, (V)

32767 7FFF 5.9257V
32752 7FF0 5.9230V
32512 7F00 5.8796 V
32511 7EFF 5.8794V
32496 7EFO 5.8767V
27664 6C10 5.0029V
27649 6CO01 5.0001V
27648 6C00 nominal range 5.0000V
16 0010 2.893 mV

1 0001 181 uv

0 0000 ov

-1 FFFF ov
-162 FFFO ov
-6912 E500 ov
-27648 9400 ov
-27649 93FF ov
-27664 93F0 ov
-32512 8100 ov
-32513 80FF ov
-32752 80F0 ov
-32767 8000 ov
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Measurement Value Representation of the Analog Modules
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Decimal hexadecimal

(two's comple-

.10V

ment)

Dec. value = 3456 (1/V) x U, (V)
32767 7FFF 11.4812V
32752 7FFO 11.4769V
32512 7F00 11.4074V
32511 7EFF 11.4041V
32496 7EFO 11.4028V
27664 6C10 10.0046 V
27649 6CO01 10.0003 V
27648 6C00 nominal range 2.0046 V
16 0010 2.0003V
1 0001 2.0000V
0 0000 ov
-1 FFFF oV
-162 FFFO ov
-6912 E500 oV
-27648 9400 ov
-27649 93FF ov
-27664 93F0 ov
-32512 8100 ov
-32513 80FF ov
-32752 80F0 ov
-32767 8000 ov
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Decimal hexadecimal 1...5V
(two's comple-
ment)

Dec. value =6912 (1/V) x U, (V)

32767 7FFF 5.7406 V
32752 7FF0 5.7384V
32512 7F00 5.7037V
32511 7EFF 5.7036 V
32496 7EFO 5.7014V
27664 6C10 5.0023V
27649 6CO01 5.0001V
27648 6C00 nominal range 5.0000V
16 0010 1.00023 V

1 0001 1.0001 V

0 0000 1.0000 V

-1 FFFF ov
-162 FFFO ov
-6912 E500 ov
-27648 9400 ov
-27649 93FF ov
-27664 93F0 ov
-32512 8100 ov
-32513 80FF ov
-32752 80F0 ov
-32767 8000 ov
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Measurement Value Representation of the Analog Modules

Voltage — NE 43

Decimal hexadecimal -10...10V
(two's comple-
ment)

Dec. value =2764,8 (1/V) x U, (V)

32767 7FFF 11.00V
11001 2AF9 11.000 V
11000 2AF8 11.000 V
10501 2905 10.501V
10500 2904 10.500V
10001 2711 10.001V
10000 2710 nominal range 10.000 V
4000 OFAO 4.000V
1 0001 0.001V
0 0000 0.000V
-1 FFFF -0.001V
-4000 FO60 -4.000 V
-10000 D8FO -10.000 V
-10001 D8EF -10.001V
-10500 D6FC -10.500 V
-10501 D6FB -10.501V
-11000 D508 -11.000 V
-11001 D507 -11.000 V
-32768 8000 -11.000 V
Decimal hexadecimal 0...10V
(two's comple-
ment)

Dec. value = 1000 (1/V) x U, (V)

65535 7FFF 11.000 V
11001 2AF9 11.000 V
11000 2AF8 11.000 V
10501 2905 10.501V
10500 2904 10.500V
10001 2711 10.001V
10000 2710 nominal range 10.000V
4000 OFA0 4.000V
2000 07D0 2.000V
1 0001 0.001V

0 0000 ov
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Decimal hexadecimal 0...5V
(two's comple-
ment)

Dec. value = 1000 (1/V) x U, (V)

65535 7FFF 5.500V
5501 157D 5.500V
5500 157C 5.500V
5000 1388 nominal range 5.000V
4000 OFAO 4.000V
2000 07DO0 2.000V

1 0001 0.001V
0 0000 ov
Decimal hexadecimal 0...5V
(two's comple-
ment)

Dec. value = 1000 (1/V) x U, (V)

65535 7FFF 11.000V
11001 2AF9 11.000V
11000 2AF8 11.000V
10000 2710 nominal range 10.000 V
4000 OFAO 4.000V
2000 07D0 2.000V
1 0001 0.001V
0 0000 oV
Decimal hexadecimal 1...5V
(two's comple-
ment)

Dec. value = 1000 (1/V) x U, (V)

65535 7FFF 5.500V
5501 157D 5.500V
5500 157C 5.500V
5000 1388 nominal range 5.000V
4000 OFAO 4.000V
2000 07D0 2.000V

1 0001 0.001V
0 0000 ov
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Measurement Value Representation of the Analog Modules

Current - Standard

Decimal hexadecimal 0...20mA
(two's comple-
ment)
Dec. value = 1638,35 (1/mA) x |, (mA)
32767 7FFF nominal range 20.0000 mA
32766 7FFE 19.9994 mA
16384 4000 10.0003 mA
1 0001 0.0006103 mA
0 0000 0.0000 mA
-1 FFFF 0.0000 mA
-16384 C000 0.0000 mA
-32767 8001 0.0000 mA
-32767 8000 0.0000 mA
Decimal hexadecimal 4...20mA
(two's comple-
ment)
Dec. value = 2047,9375 (1/mA) X (I, (mA) — 4 mA)

32767 7FFF nominal range 20.0000 mA
32766 7FFE 19.9995 mA
16384 4000 12.00024 mA
1 0001 4.0004883 mA
0 0000 4.0000 mA
-1 FFFF 4.0000 mA
-16384 C000 4.0000 mA
-32767 8001 4.0000 mA
-32767 8000 4.0000 mA
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Current — Extended Range (Siemens Format)

V01.00|2018/08

Decimal hexadecimal 0...20mA
(two's comple-
ment)
Dec. value =1382,4 (1/mA) X |, (mA)
32767 7FFF 23.703 mA
32752 7FFO 23.692 mA
32512 7F00 23518 mA
32511 7EFF 23.517 mA
32496 7EFO 23.507 mA
27664 6C10 20.0116 mA
27649 6CO01 20.0007 mA
27648 6C00 nominal range 20.0000 mA
16 0010 11,574 pA
1 0001 0,7234 pA
0 0000 0.0000 mA
-1 FFFF 0.0000 mA
-16 FFFO 0.0000 mA
-6912 E500 0.0000 mA
-6913 E4FF 0.0000 mA
-27648 9400 0.0000 mA
-27649 93FF 0.0000 mA
-27664 93F0 0.0000 mA
-32512 8100 0.0000 mA
-32513 80FF 0.0000 mA
-32752 80F0 0.0000 mA
-32767 8000 0.0000 mA
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Operating

Measurement Value Representation of the Analog Modules
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Decimal hexadecimal 4...20 mA
(two's comple-
ment)
Dec. value = 1728 (1/mA) X (l,,; (MA) - 4 mA)
32767 7FFF 22.962 mA
32752 7FFO 22.954 mA
32512 7F00 22.815 mA
32511 7EFF 22.814 mA
32496 7EFO 22.806 mA
27664 6C10 20.0096 mA
27649 6C01 20.0006 mA
27648 6C00 nominal range 20.0000 mA
16 0010 4.009259 mA
1 0001 4.000578 mA
0 0000 4.0000 mA
-1 FFFF 0.0000 mA
-16 FFFO 0.0000 mA
-6912 E500 0.0000 mA
-6913 E4FF 0.0000 mA
-27648 9400 0.0000 mA
-27649 93FF 0.0000 mA
-27664 93F0 0.0000 mA
-32512 8100 0.0000 mA
-32513 80FF 0.0000 mA
-32752 80F0 0.0000 mA
-32767 8000 0.0000 mA
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Current — NE43

Decimal hexadecimal 0...20mA
(two's comple-
ment)

Dec. value = 1000 (1/mA) X |, (mA)

65535 FFFF 22.000 mA
22001 55F1 22.000 mA
22000 55F0 22.000 mA
21001 5209 21.001 mA
21000 5208 21.000 mA
20001 4E21 20.001 mA
20000 4E20 20.000 mA
8000 1F40 nominal range 8.000 mA
4000 OFAO 4.000 mA
2 0002 0.002 mA
1 0001 0.001 mA
0 0000 0.000 mA
Decimal hexadecimal 4...20mA
(two's comple-
ment)

Dec. value = 1000 (1/mA) X I, (mA)

65535 FFFF 22.000 mA
22000 > 55F0 22.000 mA
22000 55F0 22.000 mA
21001 5209 21.001 mA
21000 5208 21.000 mA
20001 4E21 20.001 mA
20000 4E20 nominal range 20.000 mA
8000 1F40 8.000 mA
4000 OFAO 4.000 mA
<3999 OF9F < 3,999 mA
3800 OEDS8 3.800 mA
3600 OE10 3.600 mA
3599 OEOF 3.599 mA
2000 07D0 2.000 mA
<1999 07CF 1.999 mA
1 0001 0.000 mA
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10 Troubleshooting

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

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

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

11.1  Executing the Firmware Update

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

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

» Do not interrupt the power supply during the firmware update.
» During the firmware update do not reset the power supply.

Example: Update the Firmware with the PACTware™ FDT Frame Application

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

File  Edit  View  Project  Dewice  Extras  Windo
ERN 8 B e E

B[w

Device tag

Connect

=J= Disconnect

Topology Scan

Diagnostic Scan

H1  Add device

Fig. 70: Adding a Device in PACTware™

»  Select BL Service Ethernet and confirm with OK.
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http://www.turck.com

M

All Devices

Device “ Protocol Vendor Group Device Versior FDT version | DTM version

=" BL Service RS232 BL Service Turck DTM specific 1.0.0 / 2007-0¢ 1.2.0 Addendu 1.00.2107 / 2015-08-06
) HART Communication HART CodeWrights GmbH FDT 1.0.52 f 2015-C 1.2.0 Addendu 1.0.52 / 2015-03-17

& 10-Link USB Master 2.0 10-Link 10-Link FDT 2000002 /200121 2.00.0002 / 2013-08-19
¥ PROFIBUS Master DP-V1  Profibus DP/V Trebing & Himstedt Prozessa FDT 3.0.0.8 / 2008-1 1.2.0 Addendu 3.0.0.8 / 2008-07-31

BL Service Ethernet Com DTM

(—

Fig. 71: Selecting the Ethernet interface

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

File  Edit Wind o

H=Ncig o Rk chn |
@[]

Device

|

Wiew  Project Extras Help

3 € £

Ak

= Tcpav2.168.1.120

Device type BL Service Ethernet

B- @

Orling available devices | Add devices manua\lyl

Description BL Service over ethernet communication DTM

B D% bt |00 | £ 2 E

Bojeen amnag

Busaddress management

Drahtlosnetzwerkverbindung (192,168, 76.102/255, 255, 255.0)

v

Device type IP address

Planned devices

Ethemnet address | Version | Mode

Metmask

Device type Buszaddress

3

Fig. 72: Opening the busaddress management
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»  Search for connected Ethernet devices: Click the Search icon.

» Select the required device.

File  Edit Device  Extras  Window  Help

ORR 9 8% H
{1

Wiews  Project

= TcPa92168.1120

Device tag

Device type BL Service Ethernet
Description  BL Service over ethernet communication DTM

# [ieLiet |0 [0 | K B 8

Online available devices | Add devices manuall_l,ll

Busaddress management

Industrial LAN [192.168.1.120/255.255.255.0)

-]

Device type

TBEN-52-410L

1500029/C6EEEE
L) FT—

3
<= |£||2| <NOMAME> Administrator

Fig. 73: Selecting the device

»  Click Firmware Download to start the firmware update.

File  Edit Device  Extras  Window  Help

DRW R BEe E
B

Wiew  Project

Ethernet address | Version | Mode

= TcPa92.168.1.120

Device type BL Service Ethernet
Description  BL Service over ethernet communication DTH

B-r& 2

Online available devices | Add devices manuall_l,ll

®ow |6 n[slas

Busaddress management

Industrial LAM [192.168.1.120/255. 255, 255.0)

Online |0 | IP address Metmaszk

TBEN-52-410L 1500029/C 1921681254 255255255

Planned devices I

Version | Mode
0
Y3110, PGM_DHCP

Bojee aamag

bojeed aa1mag &

Device type Online ID | Busaddress

T ’
4Ix |£||2| <MOMAMES Administrator

Fig. 74: Starting the firmware update
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»  Select the storage location and confirm with OK.
=  PACTware™ shows the progress of the firmware update with a green bar at the bottom of

the screen.

File  Edit  ‘View  Project  Dewice  Extras  Window  Help

DRM QB H
1]

[ TcPa92.168.1120

Device type BL Service Ethernet

B~ @

Online available devices | Add devices manuall}ll

Descripion  BL Service over ethernet communication DTH

SDw Rl |-G8 &8 S

Bojeea 23183 &

Busaddress management

Inchustrial LAN (132 168 1.120/255, 255 255, ]

~|

Device type Online I | IP address
TB

TBEN-52-410L 1500025/C 152

Plarned devices

Gateway

256.255.255.0 0.00.0

Ethernet address | Version | Mode
=]

PGM_DHCP

Dievice type Busaddress

[ Disconnected ’_|

C ,

Designation ['T ag')

Device short name

<= |£||_| <NOMAME » Administrator

Fig. 75: Firmware update in progress
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12

12.1

13

Repair

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

Returning Devices

If a device has to be returned, bear in mind that only devices with a decontamination declara-
tion will be accepted. The decontamination declaration can be downloaded from
http://www.turck.de/de/produkt-retoure-6079.php

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

Disposal

'@ The devices must be disposed of correctly and must not be included in normal
household garbage.
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Technical Data
General technical data

14  Technical Data

14.1  General technical data

Technical Data

Power supply

Power supply 24 VDC
Permissible range 18...30VDC
Total current max. 4 A per voltage group
V1 +V2max.5,5Aat 70 °C per module
Potential isolation Galvanic isolation of V1 and V2 voltage group
Connectors
Ethernet 1 x M8 (IN),
1x M8 (OUT)
Power supply M8, 4-pole
Digital in- /outputs M8, 4-pole
M12, 5-pole
Permissible torques
Ethernet (M8) 0.4 Nm
I/0 channel/supply (M8 and M12) 0.6 Nm
Mounting (M4 screws) 1.3 Nm
Isolation voltages
V1toV2 > 500V AC
V1/V2 to the fieldbus >500V AC
System data
Transmission rate 10 Mbps/100 Mbps
Protocol detection Automatic
Web server integrated
Service interface Ethernet via P1 oder P2
Modbus TCP
Address assignment Static IP, BOOTP, DHCP
Supported Function Codes FC1, FC2, FC3, FC4, FC5, FC6, FC15, FC16, FC23
Number of TCP connections 8
EtherNet/IP™
Address assignment according to EtherNet/IP™ standard
Device Level Ring (DLR) supported
Quick Connect (QQ) <150 ms
Number of TCP connections 3
Number of CIP connections 10
Input Assembly Instance 103
Output Assembly Instance 104
Configuration Assembly Instance 106
PROFINET
Address assignment DCP
MinCycle Time 1ms
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Technical Data
Fast Start-Up (FSU)

<150 ms

Diagnostics

according to PROFINET Alarm Handling

Automatic address assignment

supported

Media Redundancy Protocol (MRP)

supported

Standard/Directive conformity

Vibration test

according to EN 60068-2-6

Acceleration

upto20g

Shock test

according to EN 60068-2-27

Drop and topple

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

Electro-magnetic compatibility

according to EN61131-2

Approvals and certificates

CE, FCC

UL Kond.

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

General Information

Dimensions (B x L x H)

32x 144 %31 mm

Operating temperature -40...+70°C
Storage temperature -40...+70°C
Operating height max. 5000 m
Protection class IP65/1P67/IP69K

MTTF

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

Housing material

PA6-GF30

Housing color

black

Window material

Lexan

Metal screw

303 stainless steel

Material label

Polycarbonate

Halogen-free

yes

Mounting

via 2 through-holes, @ 4,6 mm

FCC declaration

V01.00 | 2018/08

NOTE

ﬂ This equipment has been tested and found to comply with the limits for a Class A di-
gital device, pursuant to part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can ra-
diate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Oper-
ation of this equipment in a residential area is likely to cause harmful interference in
which case the user will be required to correct the interference at his own expense.
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Technical Data

Technical Data — TBEN-S1-8DXP

142  Technical Data — TBEN-S1-8DXP

212

The device has 8 digital inputs for 3-wire PNP sensors.

Technical Data

Power supply

Operating current (from V1)

<150 mA

Sensor/actuator supply VAUX1

Supply connector CO...C7 from V1

short-circuit proof, 0.5 A per group CO0...C3,
C4...C7

Potential isolation from V1 and V2 voltage group,
voltages up to 500 VDC

Digital inputs

Number of channels 8

Connection technology M8, 3-pole

Input type

EN 61131-2 type 3, PNP

Type of input diagnostics

group diagnostics

Signal voltage, low level <5V

Signal voltage, high level >11V

Low level signal current <1.5mA
High-level signal current >2mA
Input resistance low level min. 3,33 kQ
Input resistance high level max. 5,5 kQ
Input delay 0,2 ms/3 ms
Input frequency 400 Hz

Potential isolation

Galvanic isolation to P1/P2,
voltage proof up to 500 VDC
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143  Technical Data — TBEN-S1-8DIP-D
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The device has 8 digital inputs for 3-wire PNP sensors. The module offers channel diagnostics.

Technical Data

Power supply

Operating current (from V1)

<150 mA

Sensor/actuator supply VAUX1

Supply connector CO...C7 from V1
short-circuit proof, 0.1 A per connector

Potential isolation

from V1 and V2 voltage group,

voltages up to 500 VDC
Digital inputs
Number of channels 8
Connection technology M12, 5-pole

Input type

EN 61131-2 type 3, PNP

Type of input diagnostics

channel diagnostics

Signal voltage, low level <5V

Signal voltage, high level >11V

Low level signal current <1,5mA
High-level signal current >2mA
Input resistance low level min. 3,33 kQ
Input resistance high level max. 5,5 kQ
Input delay 0,2 ms/3 ms
Input frequency 400 Hz

Potential isolation

Galvanic isolation to P1/P2,
voltage proof up to 500 VDC
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Technical Data

Technical Data — TBEN-S2-8DIP

144  Technical Data — TBEN-S2-8DIP

214

The device offers eight digital inputs for 3-wire PNP sensors. The module offers channel

diagnostics.

Technical Data

Power supply

Operating current (from V1)

<150 mA

Sensor/actuator supply VAUX1

Supply connector CO...C3 from V1,
supply at pin1 of the switchable per connector,
short-circuit proof, 0.5 A per connector

Potential isolation

Galvanic isolation from V1 and V2 voltage
group, voltages up to 500 VDC

Digital inputs
Number of channels 8
Connection technology M12, 5-pole

Input type

EN 61131-2 type 3, PNP

Type of input diagnostics

channel diagnostics

Signal voltage, low level <5V

Signal voltage, high level >11V

Low level signal current <1.5mA
High-level signal current >2mA
Input resistance low level min. 3,33 kQ
Input resistance high level max. 5,5 kQ
Input delay 0,2 ms/3 ms
Input frequency 400 Hz

Potential isolation

Galvanic isolation to P1/P2,
voltage proof up to 500 VDC
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145 Technical Data — TBEN-S1-8DOP
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The module offers 8 digital outputs for DC actuators.

Technical Data

Power supply

Operating current (from V1)

<150 mA

Sensor/actuator supply VAUX2

Supply connector CO...C7 from V2

short-circuit proof, 0.5 A per group CO0...C3,
C4...C7
Potential isolation from V1 and V2 voltage group,
voltages up to 500 VDC
Digital outputs
Number of channels 8
Connection technology M8, 3-pole
Output type PNP
Type of output diagnostics channel diagnostics
Output current per channel 0.5 A, short-circuit-proof
Output voltage 24 VDC from potential group
Load type EN 60947-5-1: DC-13
Short-circuit protection Yes
Simultaneity factor 1 for entire module,
total current max. 4 A per module
Potential isolation Galvanic isolation to P1/P2,
voltage proof up to 500 VDC
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14.6  Technical Data — TBEN-S1-4DIP-4DOP

The device has 4 digital inputs for 3-wire PNP-sensors and 4 digital outputs for DC actuators.
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Technical Data

Power supply

Operating current (from V1)

<150 mA

Sensor/actuator supply VAUX1

Supply connector CO...C3 from V1

short-circuit proof, 0.5 A per group CO..

.G3

Sensor/actuator supply VAUX2

Supply connector C4...C7 from V2

short-circuit proof, 0.5 A per group C4..

.7

Potential isolation

from V1 and V2 voltage group,

voltages up to 500 VDC
Digital inputs
Number of channels 4
Connection technology M8, 3-pole

Input type

EN 61131-2 type 3, PNP

Type of input diagnostics

group diagnostics

Signal voltage, low level <5V

Signal voltage, high level >11V

Low level signal current <1,5mA
High-level signal current >2mA
Input resistance low level min. 3,33 kQ
Input resistance high level max. 5,5 kQ
Input delay 0,2 ms/3 ms
Input frequency 400 Hz

Potential isolation

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

Digital outputs

Number of channels 4
Connection technology M8, 3-pole
Output type PNP

Type of output diagnostics

channel diagnostics

Output current per channel

2.0 A, short-circuit-proof

Output voltage

24 VDC from potential group

Load type

EN 60947-5-1: DC-13

Short-circuit protection

Yes

Simultaneity factor

0.5 for entire module,
total current max. 4 A per module

Potential isolation

Galvanic isolation to P1/P2,
voltage proof up to 500 VDC
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147  Technical Data TBEN-S1-8DXP

The device has 8 channels, which can be configured individually, depending on the specific ap-
plication requirements. Up to 8 3-wire pnp sensors or 8 DC actuators with a maximum output

current of 0.5 A per output can be connected.

Technical Data

Power supply

Operating current (from V1)

<150 mA

Sensor/actuator supply VAUX1

Supply connector CO...C3 from V1

V01.00 | 2018/08

short-circuit proof, 0.5 A per group C0...C3
Sensor/actuator supply VAUX2 Supply connector C4...C7 from V2
short-circuit proof, 0.5 A per group C4...C7
Potential isolation from V1 and V2 voltage group,
voltages up to 500 VDC
Digital inputs
Number of channels 8
Connection technology M8, 3-pole
Input type EN 61131-2 type 3, PNP
Type of input diagnostics group diagnostics
Signal voltage, low level <5V
Signal voltage, high level >11V
Low level signal current <1,5mA
High-level signal current >2mA
Input resistance low level min. 3,33 kQ
Input resistance high level max. 5,5 kQ
Input delay 0,2 ms/3 ms
Input frequency 400 Hz
Potential isolation Galvanic isolation to P1/P2,
voltage proof up to 500 VDC
Digital outputs
Number of channels 8
Connection technology M8, 3-pole
Output type PNP
Type of output diagnostics channel diagnostics
Output current per channel 2.0 A per connector, short-circuit proof
Output voltage 24 VDC from potential group
Load type EN 60947-5-1: DC-13
Short-circuit protection Yes
Simultaneity factor 0.5 for entire module,
total current max. 4 A per module
Potential isolation Galvanic isolation to P1/P2,
voltage proof up to 500 VDC
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148 Technical Data TBEN-S2-8DXP

The device has 8 channels, which can be configured individually, depending on the specific ap-
plication requirements. Up to 8 3-wire pnp sensors or 8 DC actuators with a maximum output
current of 0.5 A per output can be connected.

Technical Data

Power supply

Operating current (from V1) <150 mA

Sensor/actuator supply VAUX1 Supply connector CO...C1 from V1,
supply at pin1 of the switchable per connector,

short-circuit proof, 0.5 A per connector

Sensor/actuator supply VAUX2 Supply connector C2...C3 from V2,

supply at pin1 of the switchable per connector,

218

short-circuit proof, 0.5 A per connector

Potential isolation

from V1 and V2 voltage group,

voltages up to 500 VDC
Digital inputs
Number of channels 8
Connection technology M12, 5-pole

Input type

EN 61131-2 type 3, PNP

Type of input diagnostics

channel diagnostics

Signal voltage, low level <5V

Signal voltage, high level >11V

Low level signal current <1,5mA
High-level signal current >2mA
Input resistance low level min. 3,33 kQ
Input resistance high level max. 5,5 kQ
Input delay 0,2 ms/3 ms
Input frequency 400 Hz

Potential isolation

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

Digital outputs

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

Type of output diagnostics

channel diagnostics

Output current per channel

0.5 A, short-circuit-proof

Output voltage

24 VDC from potential group

Load type

EN 60947-5-1: DC-13

Short-circuit protection

Yes

Simultaneity factor

0.5 for entire module,
total current max. 4 A per module

Potential isolation

Galvanic isolation to P1/P2,
voltage proof up to 500 VDC
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149 Technical Data — TBEN-52-4Al

The device has 4 analog inputs, which can be configured as voltage, current, RTD or thermo
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couple input.

Technical Data

Power supply

Operating current

V1: min. 100 mA, max. 240 mA

Sensor/actuator supply VAUX1

Supply connector CO...C3 from V1
short-circuit proof, 4 A per group C0...C3

Isolation V1/V2/Ethernet

Galvanic isolation from V1 and V2 voltage group,
voltages up to 500 VDC

Power loss of module, typical max.5 W

Analog inputs

Number of channels 4

Operation modes Voltage
Current
RTD
Resistance
Thermocouple

Resolution 16 bit

Data format standard 16 bit/12 bit left justified
NE43

extended range

Operation mode voltage

Input filter standard, smooth, fast, off
Max. input voltage 11.85V
Load resistance > 100 kQ

Input signals

differential, differential without ground, single ended

Measurement range

0...10V,-10...10V, 2...10V,
0...5V,1...5V,-1...1V,-500...500 mV,
-100...100 mV, -50...50 mV

Mains suppression

off, 50H z, 60 Hz

Cycle time <4ms

Basic error at 25 °C <0,1%

Repeatability 0,015%

Temperature coefficient <100 ppm/°C of full scale
Measurement error total (FSR) <0,75%

Operation mode current

Input filter standard, smooth, fast, off
Max. input current 23 mA
Burden resistance <50Q

Input signals

differential, differential without ground, single ended

Measurement range

0...20mA, 4...20 mA, -20...20 mA

Mains suppression

off, 50H z, 60 Hz

Cycle time

<4ms

Basic error

<0,1%
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Technical Data

Repeatability 0,015%
Temperature coefficient < 100 ppm/°C of full scale
Measurement error total (FSR) <0,75%

Operation mode RTD/resistance

Temperature unit

°Celsius, °Fahrenheit

Measurement range

Pt 100 -200 °C...850 °C, Pt 100 -200 °C ...150 °C
Pt 200 -200 °C...850 °C, Pt 200 -200 °C ...150 °C
Pt 500 -200 °C...850 °C, Pt 500 -200 °C ...150 °C
Pt 1000 -200 °C...850 °C, Pt 1000 -200 °C ...150 °C
Ni 100 -60 °C...250 °C, Ni 100 -60 °C ...150 °C

Ni 1000 -60 °C...250 °C, Ni 1000 -60 °C ...150 °C
0...100 0}, 0...400 Q,0...2kQ, 0...4 kQ

Connection options

2-wire, 3-wire, 4-wire

Input filter standard, smooth

Cycle time <400 ms

Basic error [ 221]

Repeatability 0,015 %

Temperature coefficient < 100 ppm/°C of full scale
Measurement error total (FSR) [ 222]

Operation mode thermocouple

Temperature unit

°Celsius, °Fahrenheit

Measurement range

Type K-270...1370 °C
Type B, 100..1820 °C
Type E -270...1000 °C
Type J-210...1200 °C
Type N -270...1300 °C
Type R-50...1768 °C
Type S-50...1768 °C
Type T-270...400 °C
Type C0...2315°C
Type GO0...2315°C

Input filter standard, smooth

Cold junction error none, Pt100, Pt1000, channel 1
Cycle time <400 ms

Basic error [r221]

Repeatability 0,015 %

Temperature coefficient <100 ppm/°C of full scale
Measurement error total (FSR) [r 222]
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14.9.1 Basicerrorat 25 °C

Operation mode RTD/resistance

Measurement range 2-wire 3-wire 4-wire
Pt100 -200°C..850°C 0.2%

Pt 100-200°C...150°C 0.2% <0,3% 0.2%
Pt 200 -200 °C...850°C 0.7 % 0.2% 0.3%
Pt 200-200 °C...150°C 0.2%

Pt 500-200 °C...850°C 0.3% 0.2%

Pt 500-200 °C...150 °C 0.7 % 0.3% 0.2%
Pt 1000 -200 °C...850 °C 0.2%

Pt 1000-200°C...150°C 0.7 % 0.2% 0.3%
Ni 100 -60 °C ...250°C 0.2% 0.3% 0.2%
Ni 100-60 °C...150°C 0.7 % 0.3% 0.2%
Ni 1000 -60 °C ...250 °C 0.7 % 0.3% 0.2%
Ni 1000 -60 °C...150 °C 0.7 % 0.2% 0.2%
0...100Q 0.2% 0.3% 0.2%
0...400 Q 0.2%

0...2kQ 0.2%

0...4kQ 0.2%

Operation mode thermocouple

Measurement range

Type K-270...1370 °C <0,7% only valid for lower measurement range
Type B 100...1820 °C <0,5%
Type E-270...1000 °C <1% only valid for lower measurement range
Type J-210...1200 °C <0,1%
Type N -270...1300 °C <0,1%
Type R-50...1768 °C <02%
Type S -50...1768 °C <02 %
Type T-270...400 °C <0,7% only valid for lower measurement range
Type C0..2315°C <02%
Type G0..2315°C <1,6% only valid for lower measurement range
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149.2 Measurement error total (FSR)

Operation mode RTD/resistance

Measurement range 2-wire 3-wire 4-wire
Pt100 -200°C..850°C <0,85%
Pt 100-200°C...150°C <0,85% <0,95 % <0,85%
Pt 200 -200 °C...850 °C <1,35% <0,85% <0,95%
Pt 200-200°C...150°C <0,85%
Pt 500 -200 °C...850 °C <03 % <0,85%
Pt 500-200°C...150°C <1,35% <0,85% <0,85%
Pt 1000 -200 °C...850 °C <0,85%
Pt 1000 -200 °C...150°C <0,95 % <0,85% <0,85%
Ni 100-60 °C ...250 °C <0,85 % <0,95 % <0,85%
Ni 100-60°C...150 °C <1,35% <0,95% <0,85%
Ni 1000 -60 °C ...250 °C <135% <0,95 % <0,85%
Ni 1000-60 °C ...150 °C <1,35% <0,85% <0,85%
0...100Q <0,85% <095 % <0,85%
0...400Q <0,85%
0...2kQ <0,85%
0...4kQ <0,85%
Operation mode thermocouple
Measurement range
Type K-270...1370 °C <135% only valid for lower measurement range
Type B 100...1820 °C <1,15%
Type E -270...1000 °C <1,65% only valid for lower measurement range
Type J-210...1200 °C <0,75%
Type N -270...1300 °C <0,75%
Type R-50...1768 °C <0,85%
Type S -50...1768 °C <0,85%
Type T-270...400 °C <1,35% only valid for lower measurement range
Type C0...2315 °C <0,75%
Type G0..2315°C <2,25% only valid for lower measurement range
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1410 Technical Data — TBEN-S2-4A0

The device has 4 analog current or voltage outputs.

Technical Data

Power supply

Operating current V1: min. 50 mA, max. 110 mA
V2: min. 30 mA, max. 70 mA
Sensor/actuator supply VAUX2 Supply connector CO...C3 from V2
short-circuit proof, 4 A per group C0...C3
Isolation V1/V2/Ethernet Galvanic isolation from V1 and V2 voltage
group,
voltages up to 500 VDC
Power loss of module, typical 3W
Analog outputs
Number of channels 4
Operation modes Voltage
Current
Resolution 16 bit
Operation mode voltage
Voltage ranges -10...10V,0...10V,2...10V,0...5V,1...5V
Output signals single ended
Load resistance > 1kQ
Cycle time <4ms
Basic error at 25 °C 0.1 %
Repeatability +0,05 % at 25 °C
Temperature coefficient <20 ppm/°C < 100 ppm/°C of full scale
Measurement error total (FSR) <0,23%

Operation mode current

Current ranges 0...20mA, 4...20 mA

Burden resistance <600 Q

Cycle time <4ms

Basic error 0.15%

Repeatability + 0,05 % at 25 °C

Temperature coefficient <20 ppm/°C < 100 ppm/°C of full scale

Measurement error total (FSR) <0,28%

No-load voltage typ. 24,5V

Crosstalk (channel to channel) >-60dB

Data format standard 16 bit/12 bit left justified
NE43
extended range

Output ripple max. 0,02 %

Isolation V1/V2/Ethernet min. 500 V
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