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About the book

At a Glance

Document Scope The user’s manual contains information about TSX Momentum components for use 
with the INTERBUS. It includes information about components using copper wiring, 
as well as components for use with fiber optic technology.

Validity Note This user’s manual applies to TSX Momentum as well as Concept from Version 2.2.

Related 
Documents

Product Related 
Warnings

User Comments We welcome your comments about this document. You can reach us by e-mail at 
TECHCOMM@modicon.com

Title of Documentation Reference Number

TSX Momentum I/O Units, User’s Manual 870 USE 002 00

1RWH��Current Information about the INTERBUS can be found on the INTERBUS 
Club Homepage: http://www.interbusclub.com

&$87,21

)RU�DSSOLFDWLRQV�XVLQJ�FRQWUROOHUV�ZLWK�VSHFLILF�VDIHW\�
UHTXLUHPHQWV��WKH�UHOHYDQW�SUHFDXWLRQV�VKRXOG�EH�REVHUYHG�

Repairs to components should only be carried out by the manufacturer 
for reasons of safety and protection of documented system data.

)DLOXUH�WR�REVHUYH�WKLV�SUHFDXWLRQ�FDQ�UHVXOW�LQ�LQMXU\�RU�
HTXLSPHQW�GDPDJH�
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IINTERBUS and INTERBUS 
Configuration with Momentum

Overview

Introduction This part contains general information about the INTERBUS, about configuration 
with Momentum, as well as the connection of the module and branch interface 
module and setup of the network.

What’s in this 
part?

This Part contains the following Chapters:

Chapter Chaptername Page

1 INTERBUS and INTERBUS-Configuration with Momentum 9

2 Use of I/O Units, the INTERBUS-Adapters and the INTERBUS 
Branch interface modules

19

3 Assembly of components and connection of cables 25

4 Electromagnetic Compatibility Measures for Bus Adapter 
170 INT 110 0x

37

5 Ordering Information for INTERBUS components 43
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1INTERBUS and INTERBUS-
Configuration with Momentum

Overview

Introduction This chapter provides an overview of the INTERBUS and the INTERBUS 
configuration with Momentum. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

General Information about INTERBUS 10

INTERBUS configuration with TSX Momentum 11

Examples of Configuration for INTERBUS 12

Configuration limits 17
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General Information about INTERBUS

What is 
INTERBUS?

INTERBUS is an open communication standard and is provided by over 200 
manufacturers who offer wide range of different products. The high-speed network 
is used for the connection of I/O modules, sensors, actuators, and control devices 
to programmable logic controllers or large computer systems.

Features of the 
INTERBUS

The INTERBUS is a master/slave network, optimized for efficient I/O data exchange. 
It can communicate with up to 256 nodes over a distance of 13 km, and can read 
1024 inputs and write 1024 outputs in 4 ms.
It offers an optimum flexibility of the configuration of control devices with regard to 
the number of I/O stations and transmission distances. Despite exceptional 
configuration flexibility, system performance and reliability of the I/O data have not 
been compromised.
Based on the open system architecture, terminal block modules (TIO) and 
Momentum I/O modules together with INTERBUS compatible products from other 
manufacturers can be integrated easily and cost effectively into a control system. 
Typical system configurations with Momentum I/O modules can be found in section 
Examples of Configuration for INTERBUS, p. 12.
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INTERBUS configuration with TSX Momentum

General 
information

The INTERBUS consists of remote bus and peripheral bus segments.
All bus segments transfer the same signals, but with differing electrical signal levels. 

Remote bus The remote bus is used for the transfer of data over long distances, up to 400 m 
between 2 nodes when using copper cable and up to 300 m between 2 nodes when 
using HCS fiber optic cable. The remote bus is generated by the INTERBUS master. 
No voltages are carried by the remote bus cable. When using copper cable, the 
signal levels of the remote bus are implemented according to RS 485.
The bus operates full duplex with a transfer rate of 500 Kbaud. 
Typical remote bus devices are, for example, Momentum I/O modules or bus 
terminals. 
The sections between two remote bus nodes are called remote bus segments.

Remote bus 
branch

The remote bus terminal is created by a branch interface module (e.g. 170 BNO 671 
00, 170 BNO 681 00). The branch interface module itself is a remote bus node on 
the INTERBUS network. The Momentum I/O modules on the remote bus branch are 
the same as those on the remote bus.

Switching off 
remote bus 
branches

The INTERBUS can only function properly as a shift register if all bus nodes are 
present and intact. If one node is switched off or fails, the data transfer is stopped 
by the bus master.
With INTERBUS topologies with branch terminals (see example Construction of a 
Tree Structure, p. 16), the bus master can be configured so that remote bus 
branches after a branch interface module (CMD Tool, keyword group definition) can 
be switched off. The bus master then hides branches that are switched off with the 
help of the branch interface module, creates a new total frame and restarts the 
remaining bus. The data transfer on the INTERBUS only stops briefly for the identity 
cycle. This behavior must be configured on the bus master.
If a branch that was switched off should be included in the network again, the voltage 
supply must be turned on and the reconfiguration button on the branch interface 
module must be pressed.
Switching off the remote bus branches is frequently used when performing 
maintenance on  machine or system parts or are not completely present during the 
commissioning phase. Even if one or several nodes fail unexpectedly, it is still 
possible that the bus where the node failure occurred continues to run, with the 
exception of the branches.

1RWH��TSX Momentum I/O modules can only be used on the remote bus and 
remote bus branches.
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Transition from 
copper cable ↔ 
fiber optic cable

There are two standard converters available for the transition from copper cable 
(RS485) to fiber optic cable and vice versa.
l OPTOSUB, requires a voltage supply
l OPTOSUB PLUS, does not require a voltage supply
The converters can be used with the following modules:

Examples of Configuration for INTERBUS

Overview In this section contains the following examples of configuration:

Module OPTOSUB OPTOSUB PLUS

BNO 671 0x yes yes

BNO 681 00 yes yes

BDM 346 20 yes yes

BAM 096 00 no yes

BAI 036 00 yes yes

BAO 126 00 yes yes

All TSX Momentum with 
170 INT 110 0x

yes yes

All other TIOs no yes

Example Description

No. 1 INTERBUS configuration with Momentum I/O modules, using copper cable 
(RS 485)

No. 2 INTERBUS configuration with Momentum I/O modules, using fiber optic 
cable

No. 3 INTERBUS configuration with Momentum I/O modules, using copper cable 
and fiber optic cable

No. 4 INTERBUS configuration with branch interface modules to clearly 
demonstrate a tree structure
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Cable type: 
Copper cable

This example shows the structure of an INTERBUS configuration with Momentum I/
O modules using copper cable (RS 485). 

TSX Quantum with INTERBUS Master

CPU NOA 611

Remote bus branch

Remote bus Branch interface module Remote bus
170 BNO 671 0x

Remote bus node

Bus adapter 170 INT 110 0x
with I/O unit

Remote bus node

Bus adapter 170 INT 110 0x
with I/O unit

Node on remote bus branch

Bus adapter 170 INT 110 0x
with I/O unit
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Cable type: Fiber 
Optic Cable

This example shows the structure of an INTERBUS configuration with Momentum I/
O modules using fiber optic cable. 

TSX Quantum with INTERBUS Master

CPU NOA 611

Remote bus

Remote bus

Branch interface Node on remote bus

Node on remote bus branch

Bus adapter
170 INT 120 00

170 BNO 681 00

Branch interface
Bus adapter 170 INT 120 00

OPTOSUB

Bus adapter
170 INT 120 00

Remote bus branch Remote bus branch

170 BNO 681 00

(fiber optic cable) (fiber optic cable)(fiber optic cable)

OPTOSUB PLUS

with I/O unit with I/O unit

(fiber optic cable)

with I/O unit

(fiber optic cable)

module module

(fiber optic cable)
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Cable type: 
Combination of 
copper cable and 
fiber optic cable

This example shows the structure of an INTERBUS configuration using a 
combination of copper cable (RS 485) and fiber optic cable. The nodes on the 
remote bus branch are Momentum I/O modules. 

The conversion from copper cable to fiber optic cable is done with OPTOSUB or 
OPTOSUB PLUS, depending on the module used (see section Transition from 
copper cable ↔ fiber optic cable, p. 12).
A switch between copper cable and fiber optic cable can be made at any point. 
However, a maximum of 2 OPTOSUB plugs per branch interface module can be 
used.

TSX Quantum with INTERBUS Master

CPU NOA 611
Remote bus (Cu)

Remote bus

Branch interface

Node on remote bus branch

Bus adapter
170 INT 110 0x

BNO 671 0x

Branch interface

OPTOSUB

Bus adapter
170 INT 120 00

Remote bus
BNO 671 0x

(Cu)

(Cu) (fiber optic cable)

(fiber optic cable)

Branch interface

OPTOSUB

BNO 681 00

(fiber optic cable)

(fiber optic cable)

Branch interface

(Cu)

(Cu)

Bus adapter
170 INT 120 00

Bus adapter
170 INT 110 00

branch
Remote bus
branch

Remote bus
branch

Remote bus
branch

BNO 671 0x
module module module module
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Construction of a 
Tree Structure

This example shows a tree structure using branch interface modules on the 
INTERBUS. Each branch interface module is a remote bus node and enables the 
connection of a remote bus branch to the remote bus. Using a tree structure, the bus 
can be matched to the local requirements. Cabling expenditure can be considerably 
reduced in this way.  
Structure Example of Remote Bus branches in an INTERBUS Configuration: 

Remote bus

BNO BNO

Remote

branch 2

INT INT INT

INTINTINT

INT INT INT
Bus adapter
with
I/O unit

Bus adapter
with
I/O unit

Bus adapter
with
I/O unit

bus

Remote

branch 1
bus

Remote

branch 3
bus
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Configuration limits

INTERBUS 
configuration 
limits

The INTERBUS configuration limits for standard PLC (e.g. TSX Quantum) are found 
in the following table:

Parameters Limit data

maximum number of nodes (slaves) 256

Maximum distance between two nodes Line Type Length

shielded twisted pair 400m

LWL HCS (200/230µm) 300 m *)

LWL Polymer (980/1000µm) 50 m *)

maximum network length 13 km

maximum number of I/O points 4096

Transfer rate 500 Kbps/s

Date throughput of 1000 I/O points ~ 4 ms

*) minimum length 1m, exception: INT ↔ INT and INT ↔ BNO: 0.1 m
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2Use of I/O Units, the INTERBUS-
Adapters and the INTERBUS 
Branch interface modules

Overview

Introduction This chapter describes the relationship between an I/O Unit and the INTERBUS 
adapters 170 INT 110 0x for shielded cable and 170 INT 120 00 for fiber optic 
transmission, as well as the use of branch interface modules 170 BNO 671 0x and 
170 BNO 681.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

General Relationship between I/O unit and adapter 20

Use of INTERBUS Branch interface modules 20

Mechanical construction of the I/O unit and adapter 21

Mechanical structure of Branch interface modules 22

Potential isolation of the I/O modules (with bus adapter 170 INT 110 0x) 23
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General Relationship between I/O unit and adapter

General 
information

The INTERBUS adapters 170 INT 110 0x and 170 INT 120 00 form the 
communication interface between the I/O units and the INTERBUS network. It can 
be plugged onto any I/O unit, forming, with the unit, a fully functioning I/O module 
that communicates via the INTERBUS.
The I/O modules of the TSX Momentum can be operated with any INTERBUS 
master with INTERBUS certification.
The bus adapter is not a PCP node.

Functionality Each bus node updates the INTERBUS telegram before passing it on to the next 
node. The I/O module gets its output data from the telegram and transfers its input 
data to the telegram.

Compatibility The bus adapter can be combined with any I/O unit. The I/O modules are only 
specified for connection to the remote bus and the remote bus branches of the 
INTERBUS network.

Environmental 
conditions

The environmental conditions of the bus adapter and the I/O units, on which they 
can be mounted, match each other. Both are performed in protection type IP20 
Further system data can be found in the user manual for the I/O units of the 
Momentum product family.

Use of INTERBUS Branch interface modules

Use of Branch 
interface 
modules

The branch interface modules 170 BNO 671 00 / 01 and 170 BNO 681 00 are used 
for the following purposes:
l to create a tree structure on INTERBUS by means of remote bus branches, see 

example Construction of a Tree Structure, p. 16
l to turn off the remote bus branches on INTERBUS without having to pause the 

user program or the bus operation, see section Switching off remote bus 
branches, p. 11

l to turn disabled remote bus branches back on

1RWH��The 170 INT 110 01 and 170 INT 120 00 adapters support the complete 
diagnostic functionality of the INTERBUS firmware generation 4.
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Mechanical construction of the I/O unit and adapter

General 
information 
about 
construction

The I/O modules have the standard Momentum housing. 
A sliding label is delivered together with the I/O unit. It fits onto the space on the front 
of the adapter. The signal names belonging to the sensors and actuators can be 
entered here. 
The name of the bus adapter can be seen through the space on the right-hand side 
of the sliding label.
Above and below the label tag there are ventilation slots to allow natural airflow for 
cooling when mounted vertically.
LEDs for diagnostics, status and operating elements (170 INT 120 00) are situated 
in the slots underneath the label tag.

Diagram of the 
I/O module with 
adapter

View of an I/O module with mounted adapter, used here for connecting copper 
wires. 

1 Bus adapter 170 INT 110 00

2 I/O module

1

2
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Mechanical structure of Branch interface modules

General 
information 
about 
construction

The branch interface module has the standard narrow Momentum housing. 
A sliding label is delivered together with the branch interface module. It fits onto the 
space on the front of the branch interface module. 
Above and below the label tag there are ventilation slots to allow natural airflow for 
cooling when mounted vertically.
In the slots underneath the labeling film there are LEDs for diagnostics, status and 
operating elements (170 BNO 681 00).
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Potential isolation of the I/O modules (with bus adapter 170 INT 110 0x)

Potential 
isolation of the I/
O modules

The figure illustrates the potential relationships between two I/O modules, if these 
have the 170 INT 110 0x bus adapter:  

The fields in the same shade of gray have the same reference potential.

Electronic

Plug
12 pin

GND

Vcc

DC/DC
Convertor

VCX

DSUB
9 pin OUT

DSUB
9 pin IN

INTERBUS INTERBUS

Interface for
I/O unit

Electronic

Plug
12 pin

GND

Vcc

DC/DC
Convertor

VCX

DSUB
9 pin OUT

DSUB
9 pin IN

INTERBUS INTERBUS

Interface for
I/O unit

I/O module n I/O module n + 1
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3Assembly of components and 
connection of cables

Overview

Introduction This chapter describes the mounting of I/O unit, bus adapters and branch interface 
module as well as connection and preparation of the remote bus cable.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Mounting of the bus adapter 26

Mounting the I/O Module 28

Mounting of the Branch interface module 30

General information about the connection of the remote bus cable 32

Connection of Remote Bus Cable, Copper Cable 33

Preparation of the remote bus cable, using copper wiring 34

Connection of Remote Bus Cable, Construction in Fiber Optic Cable 36
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Mounting of the bus adapter

Mounting of the 
bus adapter

The bus adapter is connected to the I/O unit with a plug. The spring clips serve as a 
lock and insure a mechanically secure fit.
Diagram of the mounting of the bus adapter onto the I/O unit: 

1 I/O unit

2 Connecting plug (ATI interface)

3 Bus adapter (with 1 or 2 bus plugs depending on the bus type)

4 Spring clips

&$87,21

7KH�,�2�PRGXOH�FRUUHVSRQGV�WR�SURWHFWLRQ�W\SH�,3����L�H��WKHVH�
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When working at switch cabinets, the user must electrically discharge 
themselves to protect the modules from electrostatic charges.

)DLOXUH�WR�REVHUYH�WKLV�SUHFDXWLRQ�FDQ�UHVXOW�LQ�LQMXU\�RU�
HTXLSPHQW�GDPDJH�
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Disconnection of 
the bus adapter

The adapter can be disconnected using a screwdriver (see arrow). 
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Mounting the I/O Module

Dimensions of 
the I/O Module

The following illustration shows the dimensions of the I/O module with 
communications adapter:  

1

Type of module Depth

Direct Current 60 mm (2.72 inch)

Alternating Current 65 mm (2.53 inch)
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mounting the I/O 
Module

The I/O module can be mounted on a DIN bearing rail or on a wall or to a machine 
casing using just 2 screws. 
A spring on the back of the casing produces a ground connection  with the bearing 
rail. 
Top hat rail mounting requires an additional ground connection to be made from the 
module’s PE screw to the top hat rail.
Representation of wall and top hat installation:  

1RWH��Please pay close attention to the comprehensive notes about installing and 
grounding the module in the user manual for Momentum product family I/O units, 
and for information about ordering this, see the 5HODWHG�'RFXPHQWV section.

Wall mounting Top hat rail mounting

1

2
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Mounting of the Branch interface module

Bus interface 
module 
dimensions

The following figure shows the bus interface module dimensions: 

Mounting of the 
Branch interface 
module

The branch interface module can be mounted on a DIN mounting rail, or secured to 
a wall or a machine housing with just two screws. A spring integrated into the 
backplane establishes an electrical ground contact with the mounting rail.

&$87,21
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The vertical gap must be maintained to ensure sufficient ventilation of 
the module. 
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Mounting 
Diagram

Diagram of the wall and mounting rail: 

1RWH��Please carefully observe the detailed notes about mounting and grounding 
of the modules in the user’s manual for the Momentum product family I/O units. For 
ordering information, refer to the section $GGLWLRQDO�'RFXPHQWDWLRQ.

Wall mounting Mounting rail

1

2
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General information about the connection of the remote bus cable

Creation of a 
cable plan

A complete cable plan should be created for the INTERBUS network, from which the 
cable paths and the protective measures (EMC) on the cables are clearly visible . 
The plan should identify the incoming and outgoing cable (incoming remote bus, 
outgoing remote bus) of each module.

Connection of 
the remote bus 
cable

Modules within the INTERBUS network are connected to both of their plugs. One 
cable is connected to the cable for the incoming remote bus and one the other is 
connected to the cable for the outgoing remote bus.
Modules at the end of the network are only connected to one plug, that for the 
incoming remote bus.

Types of the 
connections

The cables of the INTERBUS network can be planned in two different types: 
l as copper wires
l in fiber optic technology
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Connection of Remote Bus Cable, Copper Cable

Using Copper 
Cable

For the remote bus there are prefabricated cables available in 3 different lengths, 
see Overview Ordering Details, p. 44. Each cable has two plugs for the connection 
of two neighboring modules. 
All other cable lengths must be made by the customer themselves, see Preparation 
of the remote bus cable, using copper wiring, p. 34.

Location of the 
connector plug 
for the remote 
bus cable 
(170 INT 110 0x)

Location of the interfaces on the bus adapter 170 INT 110 0x 

1 I/O module

2 INTERBUS adapter

3 Plug for incoming bus (pin

4 Plug for outgoing bus (socket)

Pin configuration 
of adapter plug 
(170 INT 110 0x)

Diagram of pin configuration of adapter plug (170 INT 110 0x: 

1

2

3 4

Back

Front

5 4 3 2 1

9 8 7 6

15 4 3 2

9 8 7 6

Incoming remote bus (pins) Outgoing remote bus (pins)

in use.
not used.
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Preparation of the remote bus cable, using copper wiring

Preparation of 
the remote bus 
cable

Plug sets are offered to make your own cables in customized lengths. The set 
contains one plug with pins (male) and one with sockets (female), see Overview 
Ordering Details, p. 44.
Before making the cable, please observe the following general guidelines:
l A 5 wire cable, shielded twisted pair, is required for the remote bus and can be 

ordered by the meter (KAB-3225-LI).
l The maximum length of the remote bus is 13km. The distance between two 

remote bus nodes must be no more than 400m.
l The plugs for the outgoing remote bus always have pins, while those for the 

incoming remote bus always have sockets.
l In the plug for the outgoing remote bus the connections 5 and 9 must always be 

bridged, see Wiring diagram.
l The cable shield must be connected to the plug housing with a large surface area.

Wiring diagram Wire the remote bus cable plug as follows: 

5

4

3

2

1

9

8

7

6

5

4

3

2

1

9

8

7

6

Outgoing remote bus (pins) Incoming remote bus (socket)
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Pin configuration 
of the outgoing 
remote bus

Pin configuration of the outgoing remote bus (pins)

Pin configuration 
of the incoming 
remote bus

Pin configuration of the incoming remote bus (pins)

Pin Wire color Abbreviation Term

1 yellow DO Data out

2 gray DI Data IN

3 brown Common

4 - GND Reference conductor fiber optic adapter

5 - Vcc Reference conductor fiber optic adapter

6 green DO_N Data Out negated

7 pink DI_N Data IN negated

8 - Vcc Additional supply fiber optic adapter

9 - Plug detection

Pin Wire color Abbreviation Term

1 yellow DO Data out

2 gray DI Data IN

3 brown Common

4 - GND * Reference conductor fiber optic adapter

5 - Vcc * Reference conductor fiber optic adapter

6 green DO_N Data Out negated

7 pink DI_N Data IN negated

8 - Vcc * Additional supply fiber optic adapter

9 - not connected

*) galvanic potentially isolated
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Connection of Remote Bus Cable, Construction in Fiber Optic Cable

Type of Cable Polymer or HCS fiber cables can be used for the incoming and outgoing remote bus. 
The cable necessary for the connection is obtainable by the meter, see Overview 
Ordering Details, p. 44.

Location of the 
Connector Plug 
for the Remote 
Bus Cable 
(170 INT 120 00)

Location of the Interfaces on the Bus Adapter 170 INT 120 00 

1 I/O module

2 INTERBUS adapter

3 Plug for incoming bus (Fiber optic interface)

4 Plug for Outgoing Bus (Fiber optic interface)

Back

3

2

1

4

Front
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4Electromagnetic Compatibility 
Measures for Bus Adapter 
170 INT 110 0x

Overview

Introduction This chapter describes the electromagnetic compatibility measures for bus adapter 
170 INT 110 0x.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Central Shielding Measures for the INTERBUS 38

Overvoltage protection for remote bus lines (lightning protection) 39
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Central Shielding Measures for the INTERBUS

Central Shielding 
Measures

For the commissioning phase, a large surface area connection should be made 
between each cable shield and ground (FE/PE rail) directly after the cable enters the 
switch cabinet.

Static discharge Very long bus cables, which have been laid but not yet connected, are discharged 
as follows:

Notes for 
connection the 
cable shield with 
earth

Step Action

1 Begin with the static discharge with the INTERBUS plug nearest to the FE/PE 
rail.

2 Touch the FE/PE rail of the switch cabinet with the metal of the plug case.

3 Then plug the bus plug into the device, but only after this has been statically 
discharged.

4 Discharge the cable’s other INTERBUS plugs in the same way and then plug 
these into the device.

1RWH��The metal guide of the INTERBUS plug is internally connected with the cable 
shield during the construction of the cable. If the bus cable plug is plugged into the 
module’s INTERBUS interface, a short connection is automatically established 
between the shield and PE.
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Overvoltage protection for remote bus lines (lightning protection)

Overvoltage 
protection

To protect the transmission equipment from coupled voltage spikes (lightning 
strike), overvoltage protection equipment should be used in the remote bus cables, 
as soon as it is laid outside of buildings. 
The nominal discharge current should, in this case, be at least 5kA. 
The lightning arrestors Type VT RS485 and Type CT B110 from Dehn und Söhne 
GmbH & Co KG can, for example, be used. For the supplier address and order 
numbers for protection equipment and accessories, see Overview Ordering Details, 
p. 44.
To protect an INTERBUS cable, two protection device groups are required in each 
building. The first group (Type B110) is positioned where the cable enters the 
building and is used as the lightning conductor. The second group (Type RS485), 
close to the first node, is the overvoltage protection device.

Connection rules 
for protection 
devices

Before connection of the protection devices please observe the following rules:
l Install a functional ground (equipotential bonding rail)
l Assemble the protection devices near the building ground, so that the overload 

current is diverted along the shortest route. 

The cable(minimum 6mm2) to the building and functional ground should be as 
short as possible.

l A maximum of 10 protection devices connected in series with 4 open land 
sections, for connecting buildings to each other, are allowed in the INTERBUS 
cables.

l Perform a Shield grounding (See Shield grounding with protection devices, p. 41) 
of the INTERBUS lead according to the lightning arrestor used (type CT B110 or 
type VT RS485).
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Protection 
device 
connection plan

Protection device connection plan: 

Type and number of the lightning arrestors from Dehn und Söhne GmbH &Co KG 
for a remote bus cable LiYCY (INTERBUS):

No. Type Number per group

1 VT RS485 1

2 CT B110 3

1RWH��Information about assembly and connection of the cables can be found in 
the relevant installation instructions that come with lightning arrestor.

Outdoor

Structure 1 Structure 2

Switch
cabinet

Bus node Bus node

1 2 2 1

Switch
cabinet



Electromagnetic Compatibility Measures for Bus Adapter 

870 USE 009 00 14. November 2000 41

Shield grounding 
with protection 
devices

Direct or indirect shield grounding are offered by the protection devices. An indirect 
grounding occurs using gas conductors. 
The construction of the shield grounding depends on the type of lightning arrestor.

Lightning 
Arrestor type

Direct shield grounding Indirect shield grounding using gas 
conductors

CT B110 Connect the shield of the incoming 
remote bus cable at connection IN 
and that of the remote bus cable at 
connection OUT. The shields are 
now galvanically connected with 
PE.

Connection of the shield as described 
for direct shield grounding.
Put the gas conductor in the unit 
underneath the shield connection 
terminal on the input side.

EMC cage clamp terminals fasten the  remote bus cable shield on the input 
and output sides.

VT RS485 Connect the shield of the incoming 
remote bus cable at connection 
IN2 and that of the remote bus 
cable at connection OUT2.

Connect the shield of the incoming 
remote bus cable at conneciton IN1 and 
that of the remote bus cable at 
connection OUT1. The gas conductor is 
installed in the device.

Note: Connect the grounding terminals of the lightning arrestor to the PE.

1RWH��Further information about grounding and shield grounding can be found in 
the relevant installation instructions that come with the lightning arrestor.
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5Ordering Information for 
INTERBUS components

Introduction

Overview In this chapter you can find the ordering information for INTERBUS components and 
required accessories.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Overview Ordering Details 44

Ordering details for INTERBUS components 44
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Overview Ordering Details

Overview The following products can be ordered:
l Bus adapter
l Branch interface module
l Terminal Blocks
l Cables, plugs and overload protection equipment for copper wiring
l Cables, plugs and adapters for fiber optic technology

Ordering details for INTERBUS components

Bus adapter The following bus adapters are available:

Branch interface 
module

The following branch interface modules are available:

Terminal Blocks The following terminal blocks are available for the branch interface modules:

Term Order no.

Bus adapter for INTERBUS, copper wire 
connection, SUPI 2 protocol chip

170 INT 110 00

Bus adapter for INTERBUS, copper wire 
connection, SUPI 3 protocol chip

170 INT 110 01

Bus adapter for INTERBUS fiber optic cable, 
SUPI 3 protocol chip

170 INT 120 00

Legend strip set, 10 units 170 XCP 100 00

Term Order no.

Branch interface modules for INTERBUS, 
copper wire connection, SUPI 2 protocol chip

170 BNO 671 00

Branch interface modules for INTERBUS, 
copper wire connection, SUPI 3 protocol chip

170 BNO 671 01

Branch interface module for INTERBUS fiber 
optic cable, SUPI 3 protocol chip

170 BNO 681 00

Term Order no.

Screw clamp terminal block, 2.5 mm2, 3 units 170 XTS 011 00

Cage clamp terminal block, 2.5 mm2, 3 units 170 XTS 012 00
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Cables, 
connectors and 
overload 
protection 
equipment for 
copper wiring

The following connectors, cables, and protection equipment for the connection of 
copper wiring are available.

Term Order no.

INTERBUS connector set,
Sockets/pins, 9 pin. DSUB

170 XTS 009 00

INTERBUS cable, 11 cm,
with flat connectors

170 MCI 007 00

INTERBUS cable, 25cm,
suitable for TIO modules, Branch interface 
module

170 MCI 025 00

INTERBUS cable, 100 cm 170 MCI 100 00

Remote bus cable (100m) TSX IBS CA 100

Remote bus cable (400 m) TSX IBS CA 400

Remote bus cable (by the meter) KAB-3225-LI

Lightning arrestor type VT RS 485 Dehn Company, type no. 918 401

Lightning arrestor type CT 110 Dehn Company, type no. 919 510

Base for lightning arrestor of type CT 110 Dehn Company, type no. 919 506

Gas conductor for lightning arrestor of type CT 
110

Dehn Company, type no. 919 502

EMC cage clamp terminal block for lightning 
arrestor of type CT 110

Dehn Company, type no. 919 508

1RWH��Supplier for the lightning arrestors and accessories:
Dehn und Söhne GmbH & Co KG, Postfach 1640, D-92306 Neumarkt/Opf.;
Homepage: http://www.dehn.de
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Cables, 
connectors and 
adapters for fiber 
optic technology

The following components are available for the connection with fiber optic 
technology:

Term Order no.

Polymer cable PSM-LWL/KDL/O, by the meter

HCS cable PSM-LWL/HCS/O, Meterware

Stecker-Set Polymer PSM-SET-FSMA/4

Stecker-Set HCS PSM-SET-FSMA/4-HCS

Polier-Set PSM-SET-FSMA-POLISH

Kabel mit Stecker PSM-LWL/KDL/2, Meterware

Kabel mit HCS-Stecker PSM-LWL/HCS/2, Meterware

LWL-Adapter mit Zusatz-
Spannungsversorgung

OPTOSUB

LWL-Adapter ohne Zusatz-
Spannungsversorgung

OPTOSUB-PLUS

1RWH��Lieferant für die LWL-Zubehör-Teile:
Phoenix Contact GmbH & Co;
Homepage: http://www.phoenixcontact.com
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IIDescription of Module for 
INTERBUS Modules

Overview

Introduction In this part the description of INTERBUS modules for Modicon TSX Momentum can 
be found in alphabetical order.

What’s in this 
part?

This Part contains the following Chapters:

Chapter Chaptername Page

6 Module Description for Branch interface 
170 BNO 671 00 / 170 BNO 671 01

49

7 Module Description for Branch Interface Module 
170 BNO 681 00

61

8 Module Description for Bus Adapter 
170 INT 110 00 / 170 INT 110 01

75

9 Description of Module for Bus Adapter 170 INT 120 00 
(Fiber Optic Cable)

81
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6Module Description for Branch 
interface 170 BNO 671 00 / 
170 BNO 671 01

Introduction

Overview This chapter describes the INTERBUS Branch interface module 170 
170 BNO 671 00 / 170 BNO 671 01 for the connection of copper cables.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Short description 50

Electrical Functions of Branch interface module 170 BNO 671 00 / 01 52

Display elements 52

Mounting of the terminal blocks 54

Wiring of the 170 BNO 671 00/01 Branch interface module 56

Technical data 58
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Short description

General 
information

The bus terminals 170 BNO 671 00 and 170 BNO 671 01 are remote bus nodes on 
the INTERBUS and are used for the connection of a remote bus branch that has the 
same extension limits as a remote bus.
The branch interface module 170 BNO 671 00 operates with the protocol chip SUPI 
2. The branch interface module 170 BNO 671 01 operates with the protocol chip 
SUPI 3, and supports the entire diagnostic function of the Generation 4 INTERBUS 
firmware.

Mechanical 
construction of 
the branch 
interface module

It has two interfaces (incoming and outgoing remote bus), provided as RS 485 
interfaces and 1 RS 485 interface for the remote bus branch. The incoming remote 
bus is electrically isolated. The interfaces conform to INTERBUS standards (DIN 
19258).
The voltage supply and I/O periphery (relay output, keys) are connected via an 8 pin 
terminal block.
The operating status is displayed using 7 LEDs.
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Location of 
module 
elements.

Location of module elements: 

1 INTERBUS connector (pins) for incoming remote bus

2 INTERBUS connector (sockets) for outgoing remote bus

3 Label tag

4 LED display 

5 Holes for wall mounting

6 Interface for remote bus branch (outgoing remote bus)

7 Mounting area for terminal block

1 2

3

4

5

6

7
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Electrical Functions of Branch interface module 170 BNO 671 00 / 01

Supply The supply voltage is UB = 24 VDC. 
The logical supply (VCC = 5 VDC) is created from the 24 VDC. It is monitored. If the 
voltage is in the tolerance range, a green LED will be switched on (ready). If the 
voltage falls outside tolerance, a reset will be triggered.

Interfaces The Branch interface module has an INTERBUS interface whose signals, inclusive 
of GND, are sent outwards using three 9 pin. DSUB plugs (for incoming and 
outgoing remote bus and remote bus branches). These signals are series 
connected to RS 485 drivers.
These interfaces are suitable for the use of OPTOSUB. Up to two OPTOSUBs can 
operate with the branch interface module.
The incoming remote bus signals are galvanically isolated from the other logic using 
optocouplers. The outgoing remote bus and remote bus branch signals have a 
potential connection. The branch interface module uses a special signal to test 
whether it is the last node at the remote bus.

Peripheral 
Signals

The terminals of the terminal block include a reconfiguration button, with which the 
remote bus branch can be reconnected. A relay output is also available, which can 
indicate an error at the remote bus branch.
The relay contacts are change over contacts.

Display elements

LED display 
location

LED display location: 

ready

LD

RC
BA

RD

EREL

1 2 3 4 5 6
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LED display 
status

LED display status

LED Status Function

BA green Bus active
Data telegrams being transmitted.

off No data telegrams are being transmitted.

RC green Remote Bus Check. 
Incoming remote bus correctly connected and bus reset of the bus 
master inactive.

off Incoming remote bus not or incorrectly connected or bus reset of the 
bus master active.

RD red Remote Bus Disabled. 
Continuing remote bus is disabled.

off Continuing remote bus is not disabled.

REL green Relay output: 
Relay output is active, i.e. set.

off Relay output is not active, i.e. reset.

ready green Ready for operation.
Supply voltage L+ for internal logic in the permitted range and 
module not in reset.

off Supply voltage L+ missing or outside the permitted range, or module 
in reset.

E red Remote bus branch error. 
Error in the remote bus branch.

off No error in the remote bus branch.

LD green Local Remote Bus Branch Disabled. 
The remote bus branch after the Branch interface module is 
disabled.

off The remote bus branch after the branch interface module is not 
disabled.
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Mounting of the terminal blocks

Connection The I/O periphery and the voltage supply of the branch interface module are 
connected using an 8 pin terminal block.

Selection of 
terminal types

Two different types of terminal can be chosen according to its usage.
These are available as a set of 3, see Overview Ordering Details, p. 44:

Use of coding 
pins

The module can be used in dangerous and safe voltage ranges. Dangerous 
voltages are higher than 42.4 VAC or 60 VDC.
A set of plastic coding pins is supplied with the terminal block. Correct usage of 
these coding pins will prevent plugging-in of terminal blocks that are wired for other 
voltages.

Diagram of terminal Terminal block type Cable cross sectional area

Cage Clamp Terminals up to 2.5 mm2 (AWG 14)

Screw Clamp Terminals up to 2.5 mm2 (AWG 12)

1RWH��To ensure maximum possible protection, a coding must be implemented 
during system setup.
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Coding of the 
terminal block

Code the terminal block and its counterpart on the module in such a way that the 
terminal blocks can not be exchanged with each other.
Coding of the terminal block:

Insertion and 
removal of the 
terminal block

To insert, push the terminal block onto the row of pins on the module.
To remove, press on both the ejectors. 

1 Ejectors

2 Row of Pins

Voltage range Diagram of coding

Safe
(≤ 42.4 VAC and 60 VDC)

Dangerous
(≥ 42.4 VAC and 60 VDC)

:$51,1*

<RX�PD\�FRPH�LQWR�FRQWDFW�ZLWK�HOHFWULFDO�YROWDJHV�DV�VRRQ�DV�WKH�
,�2�XQLW�LV�OLYH�

Ensure that the module is not live when plugging the coding pins into 
the module and the terminal block.

)DLOXUH�WR�REVHUYH�WKLV�SUHFDXWLRQ�FDQ�UHVXOW�LQ�VHYHUH�LQMXU\�RU�
HTXLSPHQW�GDPDJH�

Code here!

Code here!

1 1

2
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Wiring of the 170 BNO 671 00/01 Branch interface module

Protection 
Measures during 
wiring

The following protection measures must be followed during the wiring of a branch 
interface module:
l The fuses (F1) must be the correct size for the connected loads.
l The contacts of the relay output must be fitted with a protective circuit when 

dealing with large loads, especially inductive loads (RC combinations, varistor, 
or, with DC voltages of an inverse diode).

l Up to two 2.2 nF according to PE are required per contact when wiring contacts. 
This depends on the degree of background interference (7 capacitors of this type 
can be found in the capacitive by-pass terminal GND 001).

Supply of 
voltages

The following voltages must be supplied externally:
l L+ for supply of internal electronics (terminals 8 and 7)
l 1L1 for supply of the relay output (terminals 2 and 1 or 3)
L+ and 1L1 are electrically isolated from each other and the incoming remote bus.

Terminal 
assignments of 
the terminal 
block

Terminal block terminal assignments:

1RWH��The input for the reconfiguration request is not electrically isolated from the 
logic supply. It is designed for using buttons.

Serie
s

Terminal Signal Meaning

2 1 NC Normally Closed Contact

2 2 COM (1L1) Relay contact root

2 3 NO Normally Open Contact

2 4,5,8 L+ Supply

2 6 IN Input for reconfiguration request

2 7 M- Reference potential
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Wiring example 
of the terminal 
block

Wiring example of the terminal block: 

NC COM NO L+ L+ IN M- L+

24
 V

D
C

0 
V

F1

F1

0 
V

24
 V

D
C

Internal connection

Alarm

Reconfiguration
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Technical data

General data General technical data

Potential 
isolation

Potential isolation:

Identification of 
Errors

Identification of Errors:

Fuses Safety devices:

Option Option:

Reconfiguration 
input

Input voltage and current:

INTERBUS ID-Code 000C hex
(length code = 0, ID code = 0C hex, = 12 dec.)

Current consumption 100 mA at 24 VDC

Max. output current 0.2 ... 2 A at 24 VDC

Supply voltage 24 VDC

Power dissipation 2.5 W typical

Bus to bus 500 VAC RMS

Voltage supply, relay contacts 
and remote bus

To each other and to the remote bus

Data exchange Via LED display field and "Module Error" message to the 
bus master

Supply voltage (24 VDC) External – 200 mA fast-blow fuse

Relay output External, according to requirements, maximum 4 A fast-
blow fuse

Fiber optic adapter OPTOSUB or OPTOSUB PLUS (2 items maximum)

Signal level 1 signal +15 ... 30 VDC

Signal level 0 signal -30 ... +5 VDC

Input current 3 mA at 24 VDC
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Relay output Mechanical and electrical data:

Relay output: 
Voltage (output)

Voltage (output):

 Relay output: 
Switching cycle

Switching cycle:

Construction of relay output 
(not to be used for network 
isolation)

potential free relay contact
The contacts of the relay output must be fitted with a 
protective circuit when dealing with heavy loads, especially 
inductive loads (RC combinations, varistor, or, with DC 
voltages of a free-wheeling diode).

Operating voltage for relay 24 VDC

Switched current for contact min. 10 mA (only with new contacts)

Resistive load 0.5 A at 125 VAC
0.5 A at 110 VDC
2 A at 24 VDC

Lamp load 0.2 A at 24 VDC

Mechanical 1 x 108, 3/s;

Electrical 1 x 105, 20/min (2 A/30 VDC resistive load)
5 x 105, 20/min (1 A/30 VDC resistive load)
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7Module Description for Branch 
Interface Module 170 BNO 681 00

Introduction

Overview This chapter describes the INTERBUS Branch interface module 170 BNO 681 00 
and the connection of fiber optic technology.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Short description 62

Electrical Functions of the Branch interface module 170 BNO 681 00 64

Description of Display and Operational Elements 64

Mounting of the terminal blocks 67

Wiring of the Branch interface module 170 BNO 681 00 69

Technical data 71
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Short description

General 
information

The branch interface module 170 BNO 681 00 is a remote bus node on INTERBUS 
and is used for the connection of a remote bus branch that has the same extension 
limits as a remote bus.
The connection of the remote bus line uses fiber optic technology.
The branch interface module 170 BNO 681 00 operates with the protocol chip SUPI 
3 and supports the entire diagnostic function of the Generation 4 INTERBUS 
firmware.

Mechanical 
construction of 
the branch 
interface module

It has two interfaces (incoming and outgoing remote bus), with fiber optic interfaces 
and one RS 485 interface for the remote bus branch. The interfaces conform to 
INTERBUS standards (DIN 19258).
The voltage supply and I/O periphery (relay output, manipulator) are connected via 
an 8 pin terminal block.
The operating status is displayed using nine LEDs.
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Location of 
module elements

Location of module elements: 

1 Fiber optic cable interface for incoming remote bus

2 Fiber optic cable interface for outgoing remote bus

3 Label tag

4 Display and operational elements

5 Holes for wall mounting

6 Interface for remote bus branch (outgoing remote bus)

7 Mounting area for terminal block

1 2

3

4

5

6

7
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Electrical Functions of the Branch interface module 170 BNO 681 00

Supply The supply voltage is UB = 24 VDC. 
The logical supply (VCC = 5 VDC) is created from the 24 VDC. It is monitored. If the 
voltage is in the tolerance range, a green LED will be switched on (ready). If the 
voltage falls outside tolerance, a reset will be triggered.

Interfaces The bus terminal has three INTERBUS interfaces. The incoming and outgoing 
interfaces are designed for the connection of fiber optic cables. The remote bus 
branch is connected using a 9 pin DSUB plug. This interface is suitable for the use 
of OPTOSUB.
The user of the module must establish decide if it is the last node at the remote bus, 
using an end identification slide switch.

Peripheral 
Signals

The terminals of the terminal block include a reconfiguration button, with which the 
remote bus branch can be reconnected.
A relay output is also available, which can indicate an error at the remote bus 
branch. The relay contacts are change over contacts.

Description of Display and Operational Elements

Location of 
elements

Location of display and operational elements 

1 LEDs

2 Slide switch for end identification

3 TST button

ready

LD

RC

BA

RD

EREL

WR

WG

TEST END NEXT

1

2

3
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LED Status LED display status

LED Status Meaning

BA green Bus active 
Data telegrams are being transmitted.

off No data telegrams are being transmitted.

RC green Remote Bus Check. 
Incoming remote bus correctly connected and bus reset of bus 
master inactive.

off Incoming remote bus not or incorrectly connected or bus reset of bus 
master active.

RD red Remote Bus Disabled. 
Continuing remote bus is disabled.

off Continuing remote bus is not disabled.

REL green Relay output: 
Relay output is active, i.e. set.

off Relay output is not active, i.e. reset.

WR One (red) The light level at the outgoing remote bus optical receiver is below 
tolerance (- 26 dBm).

WG One (red) The light level at the incoming remote bus optical receiver is below 
tolerance (- 26 dBm).

ready green Ready for operation.
Supply voltage L+ for internal logic in the permitted range and 
module not in reset.

off Supply voltage L+ missing or outside the permitted range, or module 
in reset.

E red Remote bus branch error. 
Error in the remote bus branch.

off No error in the remote bus branch.

LD green Local Remote Bus Branch Disabled. 
The remote bus branch after the Branch interface module is 
disabled.

off The remote bus branch after the branch interface module is not 
disabled.
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Status of the 
slide switch

The slide switch determines whether the bus adapter is the last node at the remote 
bus.

Function of the 
TST button

The quality of the line can be verified with the TST button without using an additional 
measuring device. If the INTERBUS is already installed, just press the button. The 
incoming light quantity is then captured and qualitatively assessed. 
Result of evaluation on pressing the TST button

Causes of line 
faults

Causes for the illumination of the WR or WG LEDs on pressing the TEST button and 
their possible solutions:

Status Meaning

NEXT More nodes follow

END Bus adapter is the last node.

Status of WR and WG LEDs Meaning

Both LEDs off The incoming light quantity amounts to at least -
22 dBm

At least 1 LED on The light reserve is at critical limit, see section 
"Causes".

Causes Solution

Transmission distance too long select another type or use a repeater

Bending radius too small select a larger radius

Quality of connector plug:
Lens dirty
End of fiber scratched

Clean lens
Cut end of fiber

Fiber broken Replace optic fiber
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Mounting of the terminal blocks

Connection The I/O periphery and the voltage supply of the branch interface module are 
connected using an 8 pin terminal block.

Selection of 
terminal types

Two different types of terminal can be chosen according to its usage.
These are available as a set of 3, see Overview Ordering Details, p. 44:

Use of coding 
pins

The module can be used in dangerous and safe voltage ranges. Dangerous 
voltages are higher than 42.4 VAC or 60 VDC.
A set of plastic coding pins is supplied with the terminal block. Correct usage of 
these coding pins will prevent plugging-in of terminal blocks that are wired for other 
voltages.

Diagram of terminal Terminal block type Cable cross sectional area

Cage Clamp Terminals up to 2.5 mm2 (AWG 14)

Screw Clamp Terminals up to 2.5 mm2 (AWG 12)

1RWH��To ensure maximum possible protection, a coding must be implemented 
during system setup.
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Coding of the 
terminal block

Code the terminal block and its counterpart on the module in such a way that the 
terminal blocks can not be exchanged with each other.
Coding of the terminal block:

Insertion and 
removal of the 
terminal block

To insert, push the terminal block onto the row of pins on the module.
To remove, press on both the ejectors. 

1 Ejectors

2 Row of Pins

Voltage range Diagram of coding

Safe
(≤ 42.4 VAC and 60 VDC)

Dangerous
(≥ 42.4 VAC and 60 VDC)

:$51,1*

<RX�PD\�FRPH�LQWR�FRQWDFW�ZLWK�HOHFWULFDO�YROWDJHV�DV�VRRQ�DV�WKH�
,�2�XQLW�LV�OLYH�

Ensure that the module is not live when plugging the coding pins into 
the module and the terminal block.

)DLOXUH�WR�REVHUYH�WKLV�SUHFDXWLRQ�FDQ�UHVXOW�LQ�VHYHUH�LQMXU\�RU�
HTXLSPHQW�GDPDJH�

Code here!

Code here!

1 1

2
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Wiring of the Branch interface module 170 BNO 681 00

Protection 
measures during 
wiring

The following protection measures must be followed during the wiring of a branch 
interface module:
l The fuses (F1) must be the correct size for the connected loads.
l The contacts of the relay output must be fitted with a protective circuit when 

dealing with large loads, particularly inductive loads (RC combinations, varistor, 
or, with DC voltages of an inverse diode).

l Up to two 2.2 nF according to PE are required per contact when wiring contacts. 
This depends on the degree of background interference (7 capacitors of this type 
can be found in the capacitive by-pass terminal GND 001).

Supply of 
voltages

The following voltages must be supplied externally:
l L+ for supply of internal electronics (terminals 8 and 7)
l 1L1 for supply of the relay output (terminals 2 and 1 or 3)
L+ and 1L1 are electrically isolated from each other and the incoming remote bus.

Terminal 
assignments of 
the terminal 
block

Terminal block terminal assignments:

1RWH��The input for the reconfiguration request is not electrically isolated from the 
logic supply. It is designed for use with keys.

Serie
s

Terminal Signal Meaning

2 1 NC Normally Closed Contact

2 2 COM (1L1) Relay contact root

2 3 NO Normally Open Contact

2 4,5,8 L+ Supply

2 6 IN Input for reconfiguration request

2 7 M- Reference potential
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Wiring example 
of the terminal 
block

Wiring example of the terminal block: 

NC COM NO L+ L+ IN M- L+

24
 V

D
C

0 
V

F1

F1

0 
V

24
 V

D
C

Internal connection

Alarm

Reconfiguration
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Technical data

General data General technical data

Potential 
isolation

Potential isolation

Identification of 
Errors

Identification of Errors:

Fuses Fuses:

Connection Type Connection Type

INTERBUS ID-Code 000C hex
(length code = 0, ID code = 0C hex, = 12 dec.)

Current consumption 100 mA at 24 VDC

Supply voltage 24 VDC

Power loss 2 W typical

Reference potential MB

Potential isolation L+, L- to each other and to the remote bus

Data exchange Through LED display field and "Module Error" message to 
the bus master

Supply voltage (24 VDC) External – 200 mA fast-blow fuse

Relay output External, according to requirements, maximum 4 A fast-
blow fuse

Incoming remote bus 2 FSMA plugs (IEC 874-2 or DIN 47258

Outgoing remote bus 2 FSMA plugs (IEC 874-2 or DIN 47258

Remote bus branch 9 pin DSUB plug (potentially connected to socket terminal 
strip)

Reconfiguration button 8 pin Terminal block (terminals L+, IN

Relay output 8 pin Terminal block (terminals NC, L1L, NO
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Option for 
remote bus 
branch

Option for remote bus branch interface

Reconfiguration 
input

Input voltage and current:

Relay output Mechanical and electrical data:

Relay output: 
Voltage (output)

Voltage (output):

Relay output: 
Switching cycle

Switching cycle:

Fiber optic adapter OPTOSUB or OPTOSUB PLUS (2 items maximum)

Signal level 1 signal +15 ... 30 VDC

Signal level 0 signal -30 ... +5 VDC

Input current 3 mA at 24 VDC

Construction of relay output 
(not to be used for network 
isolation)

potential free relay contact
The contacts of the relay output must be fitted with a 
protective circuit when dealing with large loads, especially 
inductive loads (RC combinations, varistor, or, with DC 
voltages of an inverse diode).

Switching voltage for relay Max. 24 VDC

Switching current for contact min. 10 mA (only with new contacts)

Resistive load 2 A at 24 VDC

Lamp load 0.2 A at 24 VDC

Mechanical 1 x 108, 3/s;

Electrical 1 x 105, 20/min (2 A/30 VDC resistive load)

5 x 105, 20/min (1 A/30 VDC resistive load)
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Bus data Bus length, transfer rate and transfer protocol:

Mechanical 
structure

Mechanical structure:

Environmental 
data

Environmental data

Transfer rate 500 Kbps

Wave length 660nm

max. bus length 13 km

max. distance between 2 
modules

50 m (polymer lead
300 m (HCS lead)

IBS protocol chip SUPI 3

Format (W x H x D) 75 x 142 x 144 mm
(for vendor, see section: Ordering Information)

Mass (weight) 150 g

Specifications developed according to VDE 0160, UL 508

Protection Type IP20

Ventilation Module hanging, natural convection

Ambient temperature 0 ... 60 degrees C
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8Module Description for Bus 
Adapter 170 INT 110 00 / 
170 INT 110 01

Introduction

Overview This chapter describes the INTERBUS Adapter 170 INT 110 00 and 170 INT 110 01 
for the connection of copper cables.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Brief description 76

LED Display 77

Technical data 78
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Brief description

General 
information

With the 170 INT 110 00 and 170 INT 110 01 bus adapters every TSX Momentum 
I/O unit can be used on INTERBUS. 
The bus adapter can be used on the remote bus and the remote bus branches.
The bus adapter 170 BNO 110 00 operates with the protocol chip SUPI 2. The 
adapter 170 BNO 110 01 operates with the protocol chip SUPI 3 to support the 
whole diagnostic function of the generation 4 INTERBUS firmware.

Mechanical 
construction of 
the adapter

The adapter has two interfaces (incoming and outgoing remote bus), constructed as 
RS 485 interfaces. The incoming remote bus is potentially isolated and the 
interfaces conform to INTERBUS standards (DIN 19258).
The operating status is displayed using 3 LEDs.

Location of 
adapter 
elements.

Location of adapter elements: 

1 INTERBUS connector (pins) for incoming remote bus

2 INTERBUS connector (sockets) for outgoing remote bus

3 Label (shipped with I/O unit)

4 LED Display

BA

RC

RD

3

21

4
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LED Display

LED display 
location

LED display location: 

LED display 
status

LED display status

BA

RC

RD

LED Status Meaning

BA green Bus active 
Data telegrams are being transmitted.

off No data telegrams are being transmitted.

RC green Remote Bus Check. 
Incoming remote bus correctly connected and bus reset of bus 
master inactive.

off Incoming remote bus not or incorrectly connected or bus reset of bus 
master active.

RD red Remote Bus Disabled. 
Extended remote bus is switched off.

off Extended remote bus is not switched off.
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Technical data

General data General technical data

Potential 
isolation

Potential isolation at bus interface:

Identification of 
Errors

Identification of Errors:

Fuses Safety devices:

INTERBUS data 
interface

Interface configuration:

Supply 5 VDC / 250 mA (from I/O unit)

Current consumption < 200 mA with 5 V (supplied from I/O unit)
without fiber optic adapter

< 400 mA with 5 V (supplied from I/O unit)
with 2 fiber optic adapters

Power dissipation 0,8 W (typical) without fiber optic adapter

Incoming remote bus Potentially isolated from other logic

Outgoing remote bus No potential isolation

Data exchange Red LED for bus errors (RD) and error messages from the I/O 
unit (module error)

Supply voltage Vcc Internal (for bus adapter) - none
External (for I/O unit) - in compliance with guidelines set out in 
the description of the corresponding I/O unit

RS 485 see Preparation of the remote bus cable, using copper wiring, 
p. 34
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Bus data Bus length, transfer rate and protocol:

Option Option:

Transfer rate 500 Kbps/s

max. bus length 13 km

max. distance between 
two modules

400m

IBS protocol chip 170 INT 110 00: SUPI 2
170 INT 110 01: SUPI 3

Fiber optic adapter OPTOSUB or OPTOSUB-PLUS
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9Description of Module for Bus 
Adapter 170 INT 120 00 (Fiber 
Optic Cable)

Introduction

Overview This chapter describes the INTERBUS adapter 170 INT 120 00 for use with fiber 
optic cables.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Brief description 82

Description of Display and Operational Elements 83

Technical data 85
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Brief description

General 
information

With the bus adapter 170 INT 120 00 every TSX Momentum I/O Unit can be used 
on INTERBUS. 
The bus adapter can be used on the remote bus and the remote bus branch.
The bus adapter 170 INT 120 00 operates with the protocol chip Supi 3 and supports 
the whole diagnostic function of the Generation 4 INTERBUS firmware.

Mechanical 
structure

The adapter has two interfaces (incoming and outgoing remote bus), with fiber optic 
interfaces. The interfaces conform to INTERBUS standards (DIN 19258).
The operating status is displayed using 5 LEDs.

Location of 
adapter 
elements.

Location of adapter elements: 

1 Fiber optic interface for incoming remote bus

2 Fiber optic interface for outgoing remote bus

3 Label (shipped with I/O Unit)

4 LED Display

5 Test button

6 End Node Switch

BA

RC

RD
WG WR

TST

END

NXT

3

4

1

5

6

2
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Description of Display and Operational Elements

Location of 
elements

Location of LEDs and operating elements: 

1 LEDs

2 TST button

3 Slide switch for end identification

LED Status LED display status

END

NXT

BA

RC

RD
WG WR

TST

1

2

3

LED Status Meaning

BA green Bus active 
Data telegrams are being transmitted.

off No data telegrams are being transmitted.

RC green Remote Bus Check. 
Incoming remote bus correctly connected and bus reset of bus 
master inactive.

off Incoming remote bus not or incorrectly connected or bus reset of bus 
master active.

RD red Remote Bus Disabled. 
Continuing remote bus is disabled.

off Continuing remote bus is not disabled.

WG One (red) Light quantity at the receiver of the incoming remote bus is less than 
of the threshold value (- 26 dBm).

WR One (red) Light quantity at the receiver of the outgoing remote bus is less than 
of the threshold value (- 26 dBm).
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Status of the 
slide switch

The slide switch determines whether the bus adapter is the last node at the remote 
bus.

Function of the 
TST button

The quality of the line can be verified with the TST button without using an additional 
measuring device. If the INTERBUS is already installed, just press the button. The 
incoming light quantity is then captured and qualitatively assessed. 
Result of evaluation on pressing the TST button

Causes of line 
faults

Causes for the illumination of the WR or WG LEDs on pressing the TEST button and 
their possible solutions:

Status Meaning

NEXT More nodes follow

END Bus adapter is the last node.

Status of WR and WG LEDs Meaning

Both LEDs off The incoming light quantity amounts to at least -
22 dBm

At least 1 LED on The light reserve is at critical limit, see section 
"Causes".

Causes Solution

Transmission distance too long select another type or use a repeater

Bending radius too small select a larger radius

Quality of connector plug:
Lens dirty
End of fiber scratched

Clean lens
Cut end of fiber

Fiber broken Replace optic fiber
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Technical data

General data General technical data

Potential 
isolation

Potential isolation at bus interface:

Identification of 
Errors

Identification of Errors:

Fuses Safety devices:

INTERBUS data 
interface

Interface configuration:

Supply 5 VDC / 250 mA (from I/O unit)

Current consumption < 230 mA with 5 V (supplied from I/O unit)

Power dissipation 1.0 W (typical) without fiber optic adapter

Fiber optic interface 
(incoming)

Potentially isolated from other logic

Fiber optic interface 
(outgoing)

Potentially isolated from other logic

Data exchange Red LED for bus errors (RD) and error messages from the I/O 
unit (module error)

Supply voltage Vcc Internal (for bus adapter) - none
External (for I/O unit) - in compliance with guidelines set out in 
the description of the corresponding I/O unit

Plug type FSMA IEC 874-2 or DIN 47258
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Bus data Bus length and transfer rate:

Transfer rate 500 Kbps/s

max. bus length 13 km

max. distance between 
two modules

50 m (polymer lead)
300 m (HCS lead)

Wave length 660 nm

IBS protocol chip SUPI 3
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IIISoftware Connection of 
INTERBUS Modules

Overview

Introduction This part contains information about the data management of the bus adapter.

What’s in this 
part?

This Part contains the following Chapters:

Chapter Chaptername Page

10 Data Mapping and I/O Words 89
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10Data Mapping and I/O Words

Overview

Introduction This chapter describes the data management and I/O words. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

I/O words and ID Code 90

Data management for I/O units 93

Diagnosis 94
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I/O words and ID Code

Function Mode After connecting the supply voltage, the ID code of the I/O unit are automatically 
read from the bus adapter. The ID code provides the INTERBUS master with I/O 
type data (inputs and/or outputs) and the number of words required by the I/O 
module in the INTERBUS telegram. After the INTERBUS master has received and 
evaluated the ID codes from the I/O modules, it automatically begins data exchange 
in real time. 
The length information is given in I or O words, the higher of the two values decides 
the I/O module position in the INTERBUS telegram. 
The following values are possible: 1 ... 10, 12, 14, 16, 24 or 32 words.

Example for 
determining the 
ID code:

Example:
The ID code for the 170 ADM 350 10 is 0103 hex.:
l 01 = Length information states: the module requires a word for data exchange 

(I and/or O word)
l 03 = Module type states: the module has inputs and outputs

Word count and 
ID code for 
analog I/O units

Word count and ID code (analog I/O units)

Term Function I words O words ID code

170 AAI 030 00 8 input channels 8 2 0633 hex
0651 dec

170 AAI 030 00 16 input channels 16 4 1233 hex
1851 dec

170 AAI 520 40 4 input channels, RTD, 
thermocouple

4 4 0433 hex
0451 dec

170 AAO 120 00 4 output channels 0 5 0531 hex
0549 dec

170 AAO 921 00 4 output channels 0 5 0531 hex
0549 dec

170 AMM 090 00 4 inputs, 2 outputs (digital)
4 input channels, 2 output 
channels (analog)

5 5 0531 hex
0551 dec

170 ANR 120 90 8 inputs, 8 outputs (digital)
6 input channels, 4 output 
channels (analog)

12 12 1633 hex
2251 dec
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Word count and 
ID code for 
digital I units

Word count and ID code (digital I units)

Word count and 
ID code for 
digital O units

Word count and ID code (digital O units)

Word count and 
ID code for 
digital I/O units

Word count and ID code (digital I/O units)

Term Function I words O words ID code

170 ADI 340 00 16 inputs 1 0 0102

170 ADI 350 00 32 inputs 2 0 0202

170 ADI 540 50 16 inputs 1 0 0102

170 ADI 740 50 16 inputs 1 0 0102

Term Function I words O words ID code

170 ADO 340 00 16 outputs 0 1 0101

170 ADO 350 00 32 outputs 0 2 0201

170 ADO 530 50 8 outputs 0 1 0101

170 ADO 540 50 16 outputs 0 1 0101

170 ADO 730 50 8 outputs 0 1 0101

170 ADO 740 50 16 outputs 0 1 0101

Term Function I words O words ID code

170 ADM 350 10 16 inputs, 16 outputs 1 1 0103

170 ADM 350 11 16 inputs, 16 outputs 1 1 0103

170 ADM 350 15 16 inputs, 16 outputs 1 1 0103

170 ADM 370 10 16 inputs, 8 outputs 1 1 0103

170 ADM 390 10 16 inputs, 12 outputs 3 1 0303

170 ADM 390 30 10 inputs, 8 outputs 1 1 0103

170 ADM 690 50, 
see 1)

10 inputs, 8 outputs 1 1 0103

170 ADM 690 51 10 inputs, 8 outputs 1 1 0103

170 ARM 370 30 10 inputs, 8 outputs 1 1 0103

1) replaced by 170 ADM 690 51
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Word count and 
ID code for 
experts

Word count and ID code (experts)

Term Function I words O words ID code

170 ADM 540 80 6 inputs, 3 outputs,
1 Modbus interface

16 16 1233 hex
1851 dec

170 AEC 920 00 Counter unit with 2 hardware 
counters

8 8 0633 hex
0651 dec

170 ANM 050 10 Seriplex interface 32 32 1433 hex
2051 dec
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Data management for I/O units

Addressing with 
digital I/O units

The data exchange between the I/O unit and the bus adapter occurs 1:1.
With the TSX Momentum digital modules, the I/O points of the peripheral terminals 
are always mapped according to the following principle:
l Only words are mapped to (max. 2 for 32 inputs or 32 outputs).
l The most significant word (MSW) is sent or received first.
l The words sent from the bus adapter to the I/O unit (output words) represent the 

output values and parameters.
l The words sent from the I/O unit to the bus adapter (input words) represent the 

input values and status information.

Example of the 
Data 
management for 
2 digital I/O units

Data management for the 170 ADI 350 00 (32 inputs) and 170 ADO 350 00 (32 
outputs):

LSW = Least Significant Word
MSW = Most Significant Word

Addressing with 
analog I/O units

The I/O data sent to and from the bus master is mapped onto the terminals of the I/
O units in the following way:
l Each analog word is mapped onto a word.
l The most significant word (MSW) is sent or received first.
l The words sent from the bus adapter to the I/O unit (output words) represent the 

output values and parameters.
l The words sent from the I/O unit to the bus adapter (input words) represent the 

input values and status information.

Word Input data 170 ADI 350 00 Output data 170 ADO 350 00

1 (LSW) Inputs 1… 16 Outputs 1… 16

2 (MSW) Inputs 17… 32 Outputs 17… 32
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Example of the 
Data 
management for 
1 analog I/O unit

Data management for the 170 AAI 140 00 (16 input channels):

LSW = Least Significant Word
MSW = Most Significant Word

Diagnosis

Error monitoring The internal voltage supply (Vcc) is supplied by the I/O unit. Vcc is monitored and a 
reset signal is generated if Vcc is outside the tolerance.
The potentially isolated voltage (Vcx) for the INTERBUS interface is generated using 
a DC/DC converter and is not monitored.
A SUPI protocol chip controls the display LEDs that report on the data transfer (bus 
active, remote bus check, remote bus disabled, …, see section "Display and 
operating elements" of the relevant module description) and the operating elements 
(with components for the use of fiber optic technology).
The supervision time of the internal watchdog is 640ms and is signaled via the "BA" 
LED.

Word Input data 170 AAI 140 00 Output data 170 AAI 140 00

1 (LSW) Value channel 1 Parameters for channel 1… 4

2 Value channel 2 Parameters for channel 5… 8

3 Value channel 3 Parameters, channels 9… 12

4 Value channel 4 Parameters, channels 13… 16

5 Value channel 5 not used

... ... ...

15 Value channel 15 not used

16 (MSW) Value channel 16 not used

1RWH��Further information can be found in the TSX Momentum user manual, for 
ordering information refer to 5HODWHG�'RFXPHQWV��S� �.
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170 BNO 671 00, 49
170 BNO 671 01, 49
170 BNO 681 00, 61
170 INT 110 00, 75
170 INT 110 01, 75
170 INT 120 00, 81

A
Accessories, 43
Assembly and cable connection, 25

B
Bus Adapter

Disconnection, 27
Mounting, 26

C
Central Shielding Measures, 38
Configuration limits, 17
Connection of Remote Bus Cable

Copper Cable, 33
Fiber Optic Cables, 36

Connection of the remote bus cable
General information, 32

D
Description of Module, 47

170 BNO 681 00, 61
170 BNO 671 00, 49
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E
Examples of Configuration, 12

G
General Information about INTERBUS-
Configuration, 9

I
I/O module

mounting, 29
INTERBUS Configuration, 7
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