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The information provided in this documentation contains general descriptions and/or technical
characteristics of the performance of the products contained herein. This documentation is not
intended as a substitute for and is not to be used for determining suitability or reliability of these
products for specific user applications. It is the duty of any such user or integrator to perform the
appropriate and complete risk analysis, evaluation and testing of the products with respect to the
relevant specific application or use thereof. Neither Schneider Electric nor any of its affiliates or
subsidiaries shall be responsible or liable for misuse of the information contained herein. If you
have any suggestions for improvements or amendments or have found errors in this publication,
please notify us.

You agree not to reproduce, other than for your own personal, noncommercial use, all or part of
this document on any medium whatsoever without permission of Schneider Electric, given in
writing. You also agree not to establish any hypertext links to this document or its content.
Schneider Electric does not grant any right or license for the personal and noncommercial use of
the document or its content, except for a non-exclusive license to consult it on an "as is" basis, at
your own risk. All other rights are reserved.

All pertinent state, regional, and local safety regulations must be observed when installing and
using this product. For reasons of safety and to help ensure compliance with documented system
data, only the manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevant
instructions must be followed.

Failure to use Schneider Electric software or approved software with our hardware products may
result in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.
© 2019 Schneider Electric. All rights reserved.
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Safety Information @

Important Information

NOTICE
Read these instructions carefully, and look at the equipment to become familiar with the device
before trying to install, operate, service, or maintain it. The following special messages may appear
throughout this documentation or on the equipment to warn of potential hazards or to call attention
to information that clarifies or simplifies a procedure.

The addition of this symbol to a “Danger” or “Warning” safety label indicates that an
electrical hazard exists which will result in personal injury if the instructions are not
followed.

hazards. Obey all safety messages that follow this symbol to avoid possible injury or
death.

A DANGER

DANGER indicates a hazardous situation which, if not avoided, will result in death or serious
injury.

/: This is the safety alert symbol. It is used to alert you to potential personal injury

A WARNING

WARNING indicates a hazardous situation which, if not avoided, could result in death or
serious injury.

A CAUTION

CAUTION indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury.

31001697 10/2019 15



PLEASE NOTE

Electrical equipment should be installed, operated, serviced, and maintained only by qualified
personnel. No responsibility is assumed by Schneider Electric for any consequences arising out of
the use of this material.

A qualified person is one who has skills and knowledge related to the construction and operation
of electrical equipment and its installation, and has received safety training to recognize and avoid
the hazards involved.

BEFORE YOU BEGIN

Do not use this product on machinery lacking effective point-of-operation guarding. Lack of
effective point-of-operation guarding on a machine can result in serious injury to the operator of
that machine.

A WARNING

UNGUARDED EQUIPMENT

e Do not use this software and related automation equipment on equipment which does not have
point-of-operation protection.
e Do not reach into machinery during operation.

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

This automation equipment and related software is used to control a variety of industrial processes.
The type or model of automation equipment suitable for each application will vary depending on

factors such as the control function required, degree of protection required, production methods,
unusual conditions, government regulations, etc. In some applications, more than one processor
may be required, as when backup redundancy is needed.

Only you, the user, machine builder or system integrator can be aware of all the conditions and
factors present during setup, operation, and maintenance of the machine and, therefore, can
determine the automation equipment and the related safeties and interlocks which can be properly
used. When selecting automation and control equipment and related software for a particular
application, you should refer to the applicable local and national standards and regulations. The
National Safety Council's Accident Prevention Manual (nationally recognized in the United States
of America) also provides much useful information.

In some applications, such as packaging machinery, additional operator protection such as point-
of-operation guarding must be provided. This is necessary if the operator's hands and other parts
of the body are free to enter the pinch points or other hazardous areas and serious injury can occur.
Software products alone cannot protect an operator from injury. For this reason the software
cannot be substituted for or take the place of point-of-operation protection.

Ensure that appropriate safeties and mechanical/electrical interlocks related to point-of-operation
protection have been installed and are operational before placing the equipment into service. All
interlocks and safeties related to point-of-operation protection must be coordinated with the related
automation equipment and software programming.

16
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NOTE: Coordination of safeties and mechanical/electrical interlocks for point-of-operation
protection is outside the scope of the Function Block Library, System User Guide, or other
implementation referenced in this documentation.

START-UP AND TEST

Before using electrical control and automation equipment for regular operation after installation,
the system should be given a start-up test by qualified personnel to verify correct operation of the
equipment. It is important that arrangements for such a check be made and that enough time is
allowed to perform complete and satisfactory testing.

A WARNING

EQUIPMENT OPERATION HAZARD

e Verify that all installation and set up procedures have been completed.

e Before operational tests are performed, remove all blocks or other temporary holding means
used for shipment from all component devices.

o Remove tools, meters, and debris from equipment.

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

Follow all start-up tests recommended in the equipment documentation. Store all equipment
documentation for future references.

Software testing must be done in both simulated and real environments.

Verify that the completed system is free from all short circuits and temporary grounds that are not
installed according to local regulations (according to the National Electrical Code in the U.S.A, for
instance). If high-potential voltage testing is necessary, follow recommendations in equipment
documentation to prevent accidental equipment damage.

Before energizing equipment:

Remove tools, meters, and debris from equipment.

e Close the equipment enclosure door.

e Remove all temporary grounds from incoming power lines.

e Perform all start-up tests recommended by the manufacturer.

31001697 10/2019 17



OPERATION AND ADJUSTMENTS

The following precautions are from the NEMA Standards Publication ICS 7.1-1995 (English

version prevails):

e Regardless of the care exercised in the design and manufacture of equipment or in the selection
and ratings of components, there are hazards that can be encountered if such equipment is
improperly operated.

e |tis sometimes possible to misadjust the equipment and thus produce unsatisfactory or unsafe
operation. Always use the manufacturer’s instructions as a guide for functional adjustments.
Personnel who have access to these adjustments should be familiar with the equipment
manufacturer’s instructions and the machinery used with the electrical equipment.

e Only those operational adjustments actually required by the operator should be accessible to
the operator. Access to other controls should be restricted to prevent unauthorized changes in
operating characteristics.
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About the Book &3

At a Glance

Document Scope

This manual contains complete information about the Momentum I/O bases. It contains only
passing references to other Momentum components, including processor adapters, option
adapters, and communication adapters.

Validity Note
This document is valid for EcoStruxure™ Control Expert 14.1 or later.

The technical characteristics of the devices described in the present document also appear online.
To access the information online:

Step Action
1 Go to the Schneider Electric home page www.schneider-electric.com.
2 In the Search box type the reference of a product or the name of a product range.

e Do not include blank spaces in the reference or product range.
® To get information on grouping similar modules, use asterisks (.

3 If you entered a reference, go to the Product Datasheets search results and click on the
reference that interests you.

If you entered the name of a product range, go to the Product Ranges search results and click
on the product range that interests you.

4 If more than one reference appears in the Products search results, click on the reference that
interests you.

Depending on the size of your screen, you may need to scroll down to see the datasheet.

6 To save or print a datasheet as a .pdf file, click Download XXX product datasheet.

The characteristics that are presented in the present document should be the same as those
characteristics that appear online. In line with our policy of constant improvement, we may revise
content over time to improve clarity and accuracy. If you see a difference between the document
and online information, use the online information as your reference.

31001697 10/2019 19


https://www.schneider-electric.com

Related Documents

Title of Documentation

Reference Number

Momentum M1 Processor Adapter and Option Adapter User Guide

31002674 (English),
31002936 (French),

31003008 (German),
31003009 (Spanish)

Momentum Bus Adapter for INTERBUS User Manual

33002285 (English),
33002286 (French),
33002284 (German),
35014437 (ltalian),
33002287 (Spanish),
31007108 (Chinese)

Momentum Communications Adapter for PROFIBUS DP User Manual

709609 (English),
709610 (French),
709611 (German),
33003674 (ltalian),
710443 (Spanish),
33003675 (Chinese)

Momentum Using Control Expert Fipio Communicator Setup Manual

35008163 (English),
35008164 (French),
35008165 (German),
35014000 (ltalian),
35008166 (Spanish),
35014001 (Chinese)

Momentum ControlNet Communication Adapter User Manual

870 USE 007 00

Momentum 170 AEC 920 00 I/O Base with 2 High-Speed Counters User
Manual

33001466 (English),
33001513 (French),
33000512 (German),
35014432 (ltalian),
33001899 (Spanish),
31007103 (Chinese)

170 PNT Series Modbus Plus Communication Adapters for Momentum User
Manual

31002940 (English),
31004911 (French),
33000087 (German),
35014439 (ltalian),
31004913 (Spanish),
31007100 (Chinese)

170 LNT 710 00 DeviceNet Communication Adapter for Modicon TSX
Momentum User Guide

870 USE 104 00

170 NEF Series Modbus Plus Communication Adapters for TSX Momentum
User Guide

870 USE 111 00
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Title of Documentation

Reference Number

Momentum 170ENT11001/170ENT 11002 Ethernet Communications Adapter
User Guide

31004109 (English),
31004110 (French),
31004111 (German),
31007558 (ltalian),
31004112 (Spanish),
31007101 (Chinese)

You can download these technical publications and other technical information from our website

at https://www.schneider-electric.com/en/download
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Part |

Using Momentum I/O Bases

Overview

This part describes how to assemble TSX Momentum I/O bases with other Momentum
components, how to mount assembled modules, and how to ground them.

What Is in This Part?
This part contains the following chapters:

Chapter Chapter Name Page
1 Introducing the TSX Momentum I/O Bases 25
2 Selecting Other TSX Momentum Components 31
3 Assembly 43
4 Dimensions and Mounting Instructions 63
5 Power and Grounding Guidelines 71
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Chapter 1

Introducing the TSX Momentum 1/O Bases

Overview

This chapter introduces the basic features and types of TSX Momentum 1/O bases.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Basic Features of /0 Bases 26
Types of 1/O Bases 28

31001697 10/2019
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Introducing the Momentum I/O Bases

Basic Features of I/O Bases

Overview
This section provides a drawing of a typical I/O base and describes basic features of I/O bases.

Front View
The front panel components of a typical /O base are shown in the illustration below

e e e e e e e e e e e e o Y o Y e |

2

Internal Communications
Connector (ATI) for the Adapter

E

ﬂ 5[[ Ground Contact for the Adapter
]

T

]
@ LED Display

I R

Sockets
for the Terminal Connectors

Mounting Slot
for the Optional Busbar

Grounding Screw

Mounting Holes . ]
for a Panel Mount Locking Tab for a DIN Rail Mount

Internal Communications Connector
The internal communications connector on an I/0 base provides automatic communication to any
adapter mounted on the base.

LED Display
Each I/O base has a custom LED display, providing information about the status of input and output
devices. Refer to the LED illustration and description for your 1/O base for details.

Ground Contact
This contact provides an earth ground connection to any adapter mounted on the base.
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Introducing the Momentum I/O Bases

Terminal Connector Sockets

Each I/0 base has sockets for as many as three terminal connectors. Terminal connectors are
required for connecting 1/0 devices and must be ordered separately. For ordering information, see
Terminal Connectors, page 33.

Busbar Slot

A slot at the bottom of the 1/0O base allows a busbar to be attached to support 3- and 4-wire field
devices. Busbars are optional. They must be ordered separately. For ordering information, see
Busbar Numbers, page 60.

Mounting

Each I/O base has mounting holes for a panel mount and a locking tab for a DIN rail mount. For
mounting instructions, see Mounting TSX Momentfum Devices, page 69.

CE Compliant

TSX Momentum I/O bases are designed to meet CE mark requirements for open equipment. Other
agency approvals can be found in the specifications for each 1/0 base module.

31001697 10/2019 27



Introducing the Momentum I/O Bases

Types of 1/0O Bases

Overview

This section provides part numbers and descriptions for the TSX Momentum 1/O bases.

Analog
The following analog I/O bases are available.

Part Number Channels Type Details

170 AAI 030 00 8 input broken wire detection

170 AAI 140 00 16 input single-ended

170 AAI 520 40 4 input RTD/thermocouple/mV

170 AAO 120 00 4 output 0..20 mA

170 AAO 921 00 4 output 4..20 mA
Combination

The following 1/0O bases support a combination of analog and discrete I/O.

Part Number

Channels

Type

Details

170 AMM 090 00

4 analog in

2 analog out
4 discrete in
2 discrete out

input/output

24 VvDC

170 AMM 090 01()

4 analog in

2 analog out
4 discrete in
2 discrete out

input/output

12VDC

170 AMM 110 30

2 analog in

2 analog out

8 discrete in
16 discrete out

input/output

16..
16..

42VDC
42 VDC

170 ANR 120 90 unipolar

6 analog in

4 analog out
8 discrete in
8 discrete out

input/output

24 VvDC

170 ANR 120 91 bipolar

6 analog in

4 analog out
8 discrete in
8 discrete out

input/output

24 VvDC

1. This I/O base is not supported by Control Expert.

28
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Introducing the Momentum I/O Bases

Discrete
The following discrete 1/O bases are available.

Part Number Points Type Details
170 ADI 340 00 16 input 24 VDC
170 ADI 350 00 32 input 24 VDC
170 ADI 540 50 16 input 120 VAC
170 ADI 740 50 16 input 230 VAC
170 ADM 350 10 16in input 24 VDC, True High
16 out output
170 ADM 350 11 16in input 24 VDC, True High
16 out output Fast Inputs
170 ADM 350 15 16in input 24 VDC, True Low
16 out output
170 ADM 370 10 16 in input 24VDC @2 A
8 out output
170 ADM 390 10(" 16 in input 24 VDC
12 out output
170 ADM 390 30 10in input 24 VDC
8 relay out output
170 ADM 390 31(1 10in input 24 VDC
8 relay out output
170 ADM 540 80(" 6in input 120 VAC
3 out output
170 ADM 690 51 10in input 120 VAC
8 out output
170 ADM 850 10 16 in input 10...60 VDC
16 out output 10...60 VDC
170 ADO 340 00 16 output 24 VDC
170 ADO 350 00 32 output 24 VvDC
170 ADO 530 50 8 output 115 VAC @ 2A
170 ADO 540 50 16 output 120 VAC
170 ADO 730 50 8 output 230 VAC @ 2A
170 ADO 740 50 16 output 230 VAC
170 ADO 830 30 8 output 120...230 VAC
170 ARM 370 30(" 10in input 120 VAC powered
8 out output 24 VDC in
1. This I/O base is not supported by Control Expert.

NOTE: The 170 ADM 690 50 has been replaced by the 170 ADM 690 51.
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Introducing the Momentum I/O Bases

Specials
The following specialty /O bases are available.

Part Number Points Type Details
170 AEC 920 00 2 counter 24 VDC
170 ANM 050 10 Seriplex

170 ADM 540 80(" 6 in/3 out Modbus 120 VAC
1. This I/O base is not supported by Control Expert.

Generic

Control Expert provides the following 1/O base part numbers as placeholders for third-party /O
modules with similar properties. These part numbers can be installed only on the I/O-Bus. These
generic modules do not physically exist, and thus are not described in the list of I/O Base
Descriptions (see page 85).

Part Number Type Points Description Details
170 IOBUS 0203 Digital 32in/32 out bidirectional 2 words of inputs, plus 2 words
(input & output) of outputs
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Chapter 2

Selecting Other TSX Momentum Components

Overview

A TSX Momentum 1/O base must be assembled with a communication adapter or processor
adapter in order to function. If you choose a processor adapter, you may also use an option

adapter.

This chapter describes:

e TSX Momentum adapters
e terminal connectors

e busbars

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Which Components Should | Use? 32
Communication Adapters 34
Processor Adapters 35
Option Adapters 37
Terminal Connectors 38
Busbars 40

31001697 10/2019
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Selecting Other Components

Which Components Should | Use?

Overview
This topic explains the choices you have in assembling a Momentum 1/O device.

Primary Adapter

Each TSX Momentum 1/O base must be assembled with a communication adapter or a processor
adapter. Without one of these adapters, the I/O base will not function.

Option Adapter

If you use a processor adapter, you may add an option adapter. Option adapters cannot be used
with communication adapters.
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Terminal Connectors
Terminal connectors must be used to connect I/O devices to the I/O base.

Busbars
Busbars may be used to support 3- and 4-wire field devices. They are optional.
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Communication Adapters

Overview

This topic describes the function of communication adapters, the types available, and where to get
more information.

Function

Types

A communication adapter provides an interface between an I/O base and a number of industry
standard open-communication networks.

The following communication adapters are available.

For this Network... Order this Adapter... and this Manual...
ControlNet 170 LNT 810 00 870 USE 007
DeviceNet 170 LNT 710 00 870 USE 104
Ethernet 170 ENT 110 01 870 USE 114
FIPI/O 170 FNT 110 00 870 USE 005
InterBus 170 INT 110 00 870 USE 009
170 INT 110 01
170 INT 120 00
Modbus Plus 170 PNT 110 20 (Single Port) 870 USE 103
(IEC data format) 170 PNT 160 20 (Dual Port)
Modbus Plus 170 NEF 110 21 (Single Port) 870 USE 111
(984 data format) 170 NEF 160 21 (Dual Port)
Profibus-DP 170 DNT 110 00 870 USE 004

34
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Processor Adapters

Overview

This topic describes the function of processor adapters, the types available, and where to get more

information.

Function

A processor adapter is a programmable logic controller (PLC). The adapter stores and executes a
logic program, and controls 1/O points over a common communication bus. This adapter is
designed to mount on any Momentum I/O base and control its points as local 1/0.

The following Momentum processor adapters are available.

Model Internal Memory Flash RAM Clock Speed | Communication Ports
171 CCS 700 00 | 64K bytes 256K bytes 20 MHz one Modbus RS-232 port
171 CCS 700 10 | 64K bytes 256K bytes 32 MHz one Modbus RS-232 port
171 CCS 76000 | 256K bytes 256K bytes | 32 MHz one Modbus RS-232 port
one |/O bus port
171 CCC 760 10 | 512K bytes 512K bytes 32 MHz one Modbus RS-232 port
one 1/O bus port
171 CCS 780 00 | 64K bytes 256K bytes 20 MHz one Modbus RS-232 port
one Modbus RS-485 port
171 CCC 780 10 | 512K bytes 512K bytes | 32 MHz one Modbus RS-232 port
one Modbus RS-485 port
171 CCC 960 20 | 512K bytes 512K bytes 50 MHz one Ethernet port
one /O bus port
171 CCC 960 30 | 512K bytes 512K bytes 50 MHz one Ethernet port
one |/O bus port
171 CCC 980 20 | 512K bytes 1 M bytes 50 MHz one Ethernet port
one Modbus RS-485 port
171 CCC 980 30 | 512K bytes 1 M bytes 50 MHz one Ethernet port
one Modbus RS-485 port
171 CCC 960 91 | 512K bytes 512K bytes 50 MHz one Ethernet port

one |/O bus port

31001697 10/2019
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Model Internal Memory Flash RAM Clock Speed | Communication Ports
171 CCC 980 91 | 512K bytes 1 M bytes 50 MHz one Ethernet port

one Modbus RS-485 port
171 CBB 970 30 | 512K bytes 1 M bytes 50 MHz four Ethernet ports

one Modbus RS-232/485 port

NOTE: The modules listed above can be configured using Concept IEC programming software.
They cannot be configured in Control Expert.

For More Information

For detailed descriptions of all the processor adapters, refer to the 78X Momentum Processor
Adapter and Option Adapter User Guide.

36
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Option Adapters

Overview

This section describes the function of option adapters, the types available, and where to get more
information.

Function

An option adapter is used in conjunction with a processor adapter and an 1/0 base to provide:
e a time-of-day clock

e a battery backup

e one or more additional communication ports

Types
The following option adapters are available
For These Communication Ports... Order Adapter Part Number...
one user-selectable RS-232/RS-485 port 172 JNN 210 32
one Modbus Plus port 172 PNN 210 22
two (redundant) Modbus Plus ports 172 PNN 260 22

NOTE: The modules listed above are not compatible with the 171 CBU 780 90, 171 CBU 980 90,
and 171 CBU 980 91 processors. These modules can be configured using Concept IEC
programming software. They cannot be configured with Control Expert.

For More Information

For detailed descriptions of all option adapters, refer to the 7SX Momentum Processor Adapter and
Option Adapter User Guide.
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Terminal Connectors

Overview

This section describes:

e the function of terminal connectors
the coding key feature

types of terminal connectors available
how many are needed

how to order them

Function

Terminal connectors are used to connect I/O field devices and the power supply to the I/O base.
While busbars may also be used, terminal connectors are electrically connected to the module,
busbars are not.

Coding Key Feature

Some I/O bases can be operated over dangerous voltage ranges (above 42.4 VAC and above 60
VDC). Coding keys shipped with the I/O base and coding tabs shipped with the terminal connector
can be used to prevent the accidental insertion into an I/O base of a terminal connector wired for
the wrong voltage range.

For information on using coding keys, see Using Terminal Connector Coding Keys (see page 57).
NOTE: For maximum protection, key coding is required during installation.

Types
Terminal connectors are available in screw-in and spring-clip versions.

2222222022022 2222]
i Z 55 78 01011 1213121516177

Screw-type terminal block Srln Ilp termlnal bloc i

How Many Do | Need?

One terminal connector is required for each row of terminals that you will connect to the module's
operating voltages and field devices.
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Ordering Information

Terminal connectors must be ordered separately. They are available in kits of three. They are not
shipped with the Momentum 1/O bases.

Type Kit Part Number | Wire Type | Wire Size
Screw-in (set of 3) 170 XTS 001 00 | Solid or If one wire, use 12AWG
Note: The recommended stranded

(2.5mm?) max.
maximum torque for the screws

If two wires, use 14AWG
on these connectors is 4.4 in/lb (1 5mm2) max
(0.5 Nm). ’ ’

Spring-clip (set of 3) 170 XTS 002 00 | Solid only
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Busbars

Overview

This section describes:
The function of busbars
Types of busbars

How to choose a busbar
How to order a busbar

Function

A busbar may be plugged into the fourth row of an I/O base. Busbars provide a common
connection for the field devices and serve as protective distribution connectors, for instance to PE.
Each row of terminals on the busbar is connected internally. There is no electrical connection to
the I/O base.

Types
Depending on the 1/O base and the type and number of field devices to which it is connected, a 1-
, 2-, or 3-row busbar may be used.
They are available in screw-in and spring-clip versions.
L{‘?/ S § O
pedecdocdeedeedeas I I IO I L
Screw-in 1 -row busbar Spring-clip 1-row busbar
PRl eeRRARRRP
[Nl 3456 7 91111111111\
f PHOCEeT 3 Z
W1 45 6‘7 97 111‘1‘1 11 1‘1 AEX L LR
Screw-in 2 -row busbar
e eeEeec e eeanaad
\;: ) i LX)
T 73456 78 0T TN I T 1111 234 o
[aa G 2[3]a]5 [6 [7]8[aft 1l i |
Nl 3456 91 T 1 111115 FERERR BRI
Screw-in 3 -row busbar Spring-clip 3-row bushar
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Specifications

Busbars have the following specifications:

Busbar type Screw-in Spring-clip
Max. load at 20 deg. C 250V 250V
14 A 175 A
Short circuit 100A30s 100 A30s
Test voltage 2.2KkV 2.2kV
Creepage / air dist. per IEC 664A per IEC 664A
Pollution Degree 2 Degree 2
Contact derating at 70 deg. C ca. 60% of nominal value ca. 60% of nominal value

How to Choose a Busbar

See the internal pin connections and field wiring diagrams associated with your 1/0 base to
determine whether or not you need a busbar and which busbar best suits your needs.

Ordering Information

Busbars should be ordered separately. They are not shipped with 1/0 bases.

Busbar Part Number # of Rows | Wire Size
Type
Screw-in 170 XTS 006 01 |1 If one wire, use 10AWG (4mm?) max.
If two wires, use 14AWG (2.5mm?2) max.
170 XTS 00501 |2 One or two wires 14AWG (2.5mm?2) max.
170 XTS 004 01 |3 One or two wires 14AWG (2.5mm?2) max.
Spring-clip | 170 XTS 007 01 |1 If one wire, use 10AWG (4mm? max.
If two wires, use 14AWG (2.5mm?2) max.
170 XTS 008 01 |2 One or two wires 14AWG (2.5mm?2) max.
170 XTS 00301 |3 One or two wires 14AWG (2.5mm?) max.
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Chapter 3
Assembly

Overview

This chapter describes how to assemble and disassemble the components of a TSX Momentum
device:

e |/O bases

communication adapters or processor adapters

option adapters

terminal connectors

busbars

labels

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Assembling an Adapter and an I/O Base 44
Disassembling an Adapter from an I/O Base 47
Assembling a Processor Adapter and an Option Adapter 49
Mounting the Assembled Adapters on the I/O Base 51
Disassembling a Module with an Option Adapter 54
Using Terminal Connector Coding Keys 57
Inserting Terminal Connectors 58
Removing a Terminal Connector 59
Attaching a Busbar 60
Labeling the Components in the Assembly 61
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Assembly

Assembling an Adapter and an 1/O Base

Overview

A processor adapter or communication adapter can be snapped directly onto a Momentum 1/O
base. This section contains safety precautions for handling components and an assembly
procedure.

Connection Points

The adapter and I/O base connect at these three points.

e The plastic snap extensions on the two sides of the adapter fit into the two slots on the sides of
the 1/0 base.

e The 12-pin ATl connectors on the two units mate together.

No Tools Required

NOTICE

STATIC ELECTRICITY DAMAGE

Use proper ESD procedures when handling the adapter, and do not touch the internal elements.
The adapter’s electrical elements are sensitive to static electricity.

Failure to follow these instructions can result in equipment damage.

A DANGER

RISK OF ELECTRICAL SHOCK

Make sure that the 1/0 base is not under power when it does not have an adapter mounted on it.
Electrical circuitry on the 1/0 base may be exposed when a Momentum adapter is not mounted.

To make sure that power is not present, do not insert the wiring connectors to the 1/0O base until
after the adapter has been mounted.

Failure to follow these instructions will result in death or serious injury.

The components can be snapped together by hand. No assembly tools are required.
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Assembly

Procedure

Follow the steps in the table below to assemble an adapter and an I/O base.

Step

Action

1

Choose a clean environment to assemble the 1/0 base and adapter to protect the
circuitry from contamination.

Make sure that the 1/O base is not under power while you assemble the module.

Align the two plastic snap extensions on the adapter with the slots on the sides of
the 1/0 base. The 12-pin ATl connectors will automatically line up when the units
are in this position. The two devices should be oriented such that their
communication ports are facing out on the back side of the assembly.

Push the adapter onto the base, gently pressing the locking tabs inward.

Result: The locking tabs on each side of the adapter slide inside the 1/O base and
out through the locking slot. The 12-pin ATl connectors on the two units are mated
to each other in the process.
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Next Step

Once the adapter and I/O base have been assembled, the device can be mounted on a DIN rail or
surface-mounted inside a panel enclosure.

A Momentum device is classified as open equipment; i.e., electrical circuitry on the unit may be
exposed. Open equipment should be installed in an industry-standard enclosure, and direct access
must be restricted to qualified service personnel.
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Assembly

Disassembling an Adapter from an 1/O Base
Overview
This section contains safety precautions and a procedure for disassembling an adapter from an 1/O

base.

Tools Required

A DANGER

RISK OF ELECTRICAL SHOCK
Before removing an adapter from the base, disconnect the wiring connectors.

Make sure that the 1/0 base is not under power when it does not have a Momentum adapter
mounted on it.

Failure to follow these instructions will result in death or serious injury.

A flat-head screw driver.

Procedure

Follow the steps in the table below to remove an adapter from an 1/O base.

Step |Action

1 | Choose a clean environment to disassemble the unit, in order to protect the circuitry
from contamination.

2 | Make sure that the I/O base is not under power by removing the terminal connectors
from the 1/O base.
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Assembly

Step | Action
3 | Use a screwdriver to push the clips on both sides of the adapter inward, as shown in
the illustration below.
4 | Lift off the adapter.

48
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Assembly

Assembling a Processor Adapter and an Option Adapter

Overview
If a TSX Momentum option adapter is used, it is mounted between an M1 processor adapter and
an 1/O base in a three-tiered stack.

This section contains guidelines, safety precautions and a procedure for assembling a processor
adapter and an option adapter.

Guidelines

We recommend that you snap together the option adapter and the M1 processor adapter before
mounting them on the I/O base.

Connection Points
The option adapter and M1 processor connect at these four points.
e The plastic snap extensions on the two sides of the processor adapter fit into the two slots on
the sides of the option adapter.
e The 12-pin ATI connectors on the center of the back walls of the two units mate together.
e The 34-pin processor extension connectors that run along the left sidewalls of the components
mate together.

No Tools Required

The components can be snapped together by hand; no assembly tools are required. A flat-head
screw driver is required to disassemble the unit.
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Procedure
Follow the steps in the table below to assemble an option adapter and an M1 processor adapter.

Step Action

1 | Choose a clean environment to assemble the option adapter and processor to protect the
circuitry from contamination.

2 | Align the two plastic snap extensions on the sides of the M1 processor adapter with the slots
on the sides of the option adapter.

The 12-pin ATl connectors and processor extension connectors will automatically line up
when the units are in this position. The two devices should be oriented such that their
communication ports are facing out on the back side of the assembly.

NOTICE

PIN ALIGNMENT
Do not connect one side and try to rotate the M1 onto the option adapter.

Proper assembly requires that the 34 pins on the processor extension connector be
aligned correctly with the mating socket on the M1 processor adapter.

Failure to follow these instructions can result in equipment damage.

3 | Push the processor adapter onto the option adapter, gently pressing the locking tabs
inward.

Result: The locking tabs on each side of the Processor Adapter slide inside the Option
Adapter and out through the locking slot. The 12-pin ATl connectors on the two units are
mated to each other in the process.

Next Step
Follow the directions in the next section to mount the assembled adapters on the I/O base.
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Mounting the Assembled Adapters on the 1/0 Base

Overview

This section gives guidelines, safety precautions and a procedure for mounting the assembled
processor and option adapter on an 1/O base.

Connection Points

The assembled adapters connect with the 1/0 base at these seven points.

e Two plastic snaps on the front of the option adapter fit into two slots on the front of the 1/0 base.

e The plastic snap extensions on the two sides of the option adapter fit into the two slots on the
sides of the I/O base.

e The 12-pin ATl connectors on the center of the back walls of the two units mate together.

e The plastic stirrup on the back of the option adapter clips onto the bottom of the 1/O base.

No Tools Required

A DANGER

RISK OF ELECTRICAL SHOCK

Make sure that the 1/0O base is not under power when it does not have an adapter mounted on it.
Electrical circuitry on the 1/0 base may be exposed when a Momentum adapter is not mounted.

To make sure that power is not present, do not insert the wiring connectors to the 1/0 base until
after the adapter has been mounted.

Failure to follow these instructions will result in death or serious injury.

The components can be snapped together by hand; no assembly tools are required. A flat-head
screw driver is required to disassemble the unit.
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Assembly

Procedure

Follow the steps in the table below to mount the assembly on an I/0 base

Step | Action
1 | Make sure that the 1/0O base is not under power when you assemble the module.
2 | Align the four plastic snap extensions (on the front and sides of the option adapter)

with the slots on the I/O base.

The 12-pin ATI connectors will automatically line up when the units are in this
position. The devices should be oriented such that their communication ports are
facing out on the back side of the assembly.

52
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Assembly

Step

Action

Push the assembled adapters onto the base, gently pressing the locking tabs inward.
Snap #1 shown in the illustration below will not align properly with the mating slot in
the 1/0 base unless the option adapter is placed straight onto the base. Do not attach
just one latch and rotate the option adapter onto the 1/0O base.

Result: The locking tabs on each side of the option adapter slide inside the /O base
and out through the locking slot. The 12-pin ATI connectors on the two units are
mated to each other in the process.

Apply slight pressure to the top of the stirrup on the back of the option adapter so that
it snaps into place on the bottom of the I/O base.
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Disassembling a Module with an Option Adapter

Overview

The three-tiered assembly is designed to fit together tightly so it can withstand shock and vibration
in an operating environment.

This section contains two procedures:
e removing the assembled adapters from the I/O base
e removing the option adapter from the processor

Tools Required
Flat-head screwdriver.

Procedure 1

Follow the steps in the table below to remove the assembled option adapter and M1 processor
adapter from the 1/0 base.

Step | Action
1 | Make sure that the power is off by removing the terminal connectors from the I/O
base.

2 | Remove the assembled unit from its wall or DIN rail mounting surface.

NOTICE

RISK OF DETERIORATION OF CIRCUITRY IN BATTERY COMPARTMENT

Use care when you insert a screwdriver in the battery compartment so that you do
not scratch any exposed elements.

Failure to follow these instructions can result in equipment damage.

54 31001697 10/2019



Assembly

Step

Action

Open the battery door and use a flat-head screwdriver to release snaps 1 and 2 as
shown in the illustration below.

Once snaps 1 and 2 have been disengaged, use the screwdriver to release snaps 3
and 4 on the front of the assembly.

Gently lift the stirrup on the back of the option adapter with your fingers until it
disengages from the bottom of the I/O base. Then lift the option adapter and M1
assembly from the 1/O base.

Follow the directions in the next procedure to remove the option adapter from the
Processor.
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Procedure 2

Follow the steps in the table below to remove the option adapter from the M1 processor.

Step | Action
1 | Use a screwdriver to push the clips on both sides of the adapter inward.
2 | Lift off the adapter.

56
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Using Terminal Connector Coding Keys

Overview

This section describes how to use terminal connector coding keys. It also provides an illustrated
example of coded terminals.

How Coding Keys Work

Each I/O base has a series of slots into which you can insert one or more of the coding keys. Each
terminal connector has a similar series of slots into which you can insert one or more of the coding

tabs. When a key and a tab are inserted into slots that should mate, the I/O base and the connector
cannot be physically connected.

NOTE: For maximum protection, key coding is required during installation.

Example

An example of a key-coded screw-in terminals is shown in the figure below.

1 3 16 18
10 T

|
[, | wf w  wf  w

Code here A) é]

ﬁlﬁ||||||||?ﬂ

DL EEEEEEEDEELE

1 4 15 18
1 T T Y

S

Code here B)

Iﬁlﬁ||||||||?lﬁ1

222D E LB L2D

A) Coding for Voltage Range | (< 42.4 VAC / < 60 VDC) e.g. 24 VDC
B) Coding for Voltage Range Il (= 42.4 VAC / 2 60 VDC) e.g. 60 VDC
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Assembly

Inserting Terminal Connectors

Overview

A DANGER

RISK OF ELECTRIC SHOCK

Make sure that power is not present while you are handling the coding keys on the I/O base and
on the terminal connectors. Electrical voltages are present when the I/O base is under power.

Failure to follow these instructions will result in death or serious injury.

This section contains safety precautions and a diagram illustrating how to insert terminal
connectors in a TSX Momentum /O base.

Inserting a Terminal Connector

Install the terminal connectors by pushing them into the coded pin connectors (row 1 ... 3 of the I/O
base).

()1 O i
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Assembly

Removing a Terminal Connector

Overview
This section describes how to remove a terminal connector from a TSX Momentum I/O base.

Diagram
To remove a terminal connector, press the two tabs at the ends of the row (labeled 1 in the figure
below).

— ﬁﬁ@Wmmuumu o[

[
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Assembly

Attaching a Busbar

Overview
This section describes how to attach a busbar to an I/0O base.

General

An optional busbar may be inserted into the fourth row of an I/O base. Busbars provide a common
connection for the field devices and serve as protective distribution connectors, for instance to PE.
Each row of terminals on the busbar is connected internally. There is no connection to the I/0 base.

NOTE: See the internal pin connections and field wiring diagrams associated with your I/O base to
determine whether or not you need a busbar and which busbar best suits your needs.

Busbar Types

Depending on the I/0 base and the type and number of field devices to which it is connected, a 1-
, 2-, or 3-row busbar may be used. Busbars are separately ordered items; they are not shipped with
the I/O bases. They are available in either screw-in and spring-clip versions.

Screw Size

For a screw-in type busbar, use the two, self-tapping Phillips head machine screws provided, to
fasten it to the I/O base.

Busbar Numbers
The following table provides ordering information on the different busbar types:

Busbar Type | Part Number # of Rows | Wire Size

Screw-in 170 XTS 006 01 |1 One or two wires up to 10 AWG (4 mm?
170 XTS 005 01
170 XTS 004 01
Spring-clip 170 XTS 007 01
170 XTS 008 01
170 XTS 003 01

One or two wires up to 14 AWG (1.5 mm?)

WIN| =W N
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Assembly

Labeling the Components in the Assembly

Overview

A fill-in label is shipped with each 1/O base. This label should be attached to the face of the
communication adapter or M1 processor adapter that you mount on that base.

This section describes the label and provides an illustrated example.

Fill-In Label

A completed label provides information about the assembled module and its I/O field devices that
can be used by service and maintenance personnel.

The model number of the 1/0 base is pre-screened onto the fill-in label directly above the color
code. The cutout area above the 1/0O model number allows the pre-screened model number of the
adapter to show through.

NOTE: An option adapter may also be used in the assembled module. You will find its model
number printed in the upper left corner of option adapter housing.

Example of a Fill-In Label

A sample fill-in label is illustrated in the diagram below. The numbered pointers in the diagram refer
to the descriptions in the table that follows.

r’/”’@\

' Station ‘ Addr. MODICON
TSX Momentum

*f———ffff,l:lk@

Plant
170 ADM 350 10 |

T ®
-
@ 24 VDC IN-16PL®

T[22 |4|5]6|7 |89 10|12 13|14|15]16 24VDCOUT—16PT\@

fields for plant name, station name and network address
cutout-the model number of the adapter shows through
model number of the I/O base

color code of the 1/O base

short description of the 1/0 base

field for the symbol name of inputs

field for the symbol name of outputs

NO G WN =
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Chapter 4

Dimensions and Mounting Instructions

Overview

This chapter gives dimensions of assembled TSX Momentum devices and describes how to mount
them on a DIN rail or wall.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Dimensions of Assembled TSX Momentum Devices 64
Standard Adapter on a Typical Base 65
Standard Adapter on a Discrete VAC Base 66
Processor and Option Adapter on a Typical Base 67
Processor and Option Adapter on a Discrete VAC Base 68
Mounting TSX Momentum Devices 69
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Dimensions and Mounting

Dimensions of Assembled TSX Momentum Devices

Overview
This section contains general information about the dimensions of TSX Momentuo assemblies.

Dimension Factors

The following factors influence the dimensions of the assembly:
e the type of /O base

e use of an option adapter

e use of busbars

Mandatory Vertical Clearances

The vertical clearances illustrated in the dimension drawings must be maintained to assure proper
heat dissipation.

Horizontal Clearances
Maintain 1 in of clearance between Momentum devices and the edge of the cabinet.
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Dimensions and Mounting

Standard Adapter on a Typical Base

Overview
This section provides dimensions for a standard processor adapter or communications adapter

mounted on a typical analog or VDC 1/O base.

Notes
The wiring from the terminal connectors dictates the minimum depth (60 mm) of this assembly.

The figure on the right shows an additional 30 mm length dimension for an optional three-row
busbar.

lllustration
The following illustration shows dimensions for this assembly.
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125 mm (4.86 in) Ec
O o)
107 mm (4.162in) _ o 3
- > £
E
') g
= £ __
o o LE
© @
—_| :
i 2
w| E ; 33
— ) i ©
£|8 ‘
1= i
o Y
b [ ‘ |
- 0 =
I j |
¥ L_'L |
£ )
Ez -
S
cx
E

31001697 10/2019 65



Dimensions and Mounting

Standard Adapter on a Discrete VAC Base

Overview
If you are using a discrete VAC 1/O base such as a 170 ADI 540 50 or a 170 ADO 540 50, refer to

the drawing below for your dimensions.

Notes
The minimum depth dimension (65 mm) is determined by the unit housings, not the wiring

terminals.
The figure on the right shows an addition 30 mm length dimension for an optional three-row busbar.

lllustration
The following illustration shows dimensions for this assembly.
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Dimensions and Mounting

Processor and Option Adapter on a Typical Base

Overview

This section provides dimensions for a processor adapter and an option adapter mounted on a
typical analog or VDC I/O base.

Notes

The option adapter adds to the width of this assembly (total 144 mm).
The figure on the right shows an addition 30 mm length dimension for an optional three-row busbar.

lllustration

The following illustration provides dimensions for this assembly.

144 mm (5.6 in)

125 mm (4.86 in)

__ 107 mm (4.1621in)

-
g

93 mm (3.62 in}

EOTEETTR
 puuacesvauens |

=

1415 mm (5.5 in)

ot

(2.33 in)

min. 80 mm

ol

(272 in)

min. 70 mm

approx. 62 mm
(2.41 in)

min. 125 mm (4.86 in)

|t

L
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Dimensions and Mounting

Processor and Option Adapter on a Discrete VAC Base

Overview
This section provides dimensions for using processor and option adapters with a discrete VAC
base.

Notes

The minimum depth (75 mm) includes both the option adapter and the built-in extender ring on the
I/O base.

The figure on the right shows an addition 30 mm length dimension for an optional three-row busbar.

lllustration
The following illustration shows dimensions for this assembly.

144 mm (5.6 in)

E_ 4 min. 75 mm
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Dimensions and Mounting

Mounting TSX Momentum Devices

Overview

This section contains guidelines for installation and drawings which illustrate how to mount a TSX
Momentum assembly on a DIN rail or wall.

Guidelines

TSX Momentum components are designed as open equipment per IEC 1131-2, 1.4.20. Open
equipment should be installed in industry-standard enclosures, and access should be restricted to
authorized personnel.

Chassis Ground

Contact springs on the back of the 1/O base establish electrical contact (chassis ground) with the
DIN rail mounting track.

To establish chassis ground in a wall-mount situation, you will need to obtain two mounting screws
for each unit. The body of the screws should be 4mm (0.16 in) in diameter and at least 25mm (0.97
in) long. The head of the screw must not exceed 8mm (0.31 in) in diameter.

Mounting on a DIN Rail
The numbers in the following illustration refer to the steps in the procedure below.

-/
®
@
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Dimensions and Mounting

Procedure

Follow the steps in the table below to mount a TSX Momentum assembly on a DIN rail.

Step Action

1 | Hook the plastic tabs on the back of the device onto the DIN rail and swing the
module down to rest against the rail.

2 | Push the locking tab upward to secure the device in place.

Mounting on a Wall

Secure the device to the wall with two screws, as shown in the illustration below. The head of the
screws must not exceed 8mm (0.31 in) in diameter.

I | 4 x 25 mm

70
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Chapter 5

Power and Grounding Guidelines

Overview
This chapter provides information about power supplies, circuits, and grounding.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Voltage Types 72
Structuring Your Power Supply System 73
Selecting Power Supplies 74
Single Power Supply Configuration 75
Protective Circuits for DC Actuators 77
Protective Circuits for AC Actuators 79
Suggested Component Values for AC and DC Actuators 80
Grounding Momentum Devices 81
Grounding DIN Rail Terminals and Cabinets 83
Grounding Analog I/O Lines 84
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Power and Grounding

Voltage Types

Overview

In planning your circuit layout, you must differentiate between operating voltage, input voltage, and
output voltage.

Operating Voltage

The operating voltage feeds the internal logic of the individual I/O bases. (Abbreviations: L+ / M-
for direct current; L1 / N for alternating current.)

Input Voltage

The input voltage supplies the sensors. (Abbreviations, where the leading numbers specify the
groups: 1L+ / 1M-, 2L+ / 2M-, ... for direct current; 1L1/ 1N, 2L1/ 2N, ... for alternating current.)

Output Voltage
The output voltage drives the actuators. (Abbreviations equivalent to those for input voltage.)

Common Reference Potential
When two or more circuits have a common reference potential (i.e., they are not isolated), their
corresponding reference conductors are abbreviated identically— for example, L+ /M- and 1L+ / M-
are used when L+ and 1L+ are not isolated.
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Power and Grounding

Structuring Your Power Supply System

Overview
This section contains guidelines for planning and wiring your power supply system.

Use Separate Power Supply for Outputs

Operating voltage and input voltage can be derived from one power supply (PS). We recommend
that the output voltage be drawn from a separate power supply (e.g., 10 A or 25 A, referred to as
PS1 and PS2).

A separate output voltage supply prevents interferences caused by switching processes from
affecting the voltage supply to the electronics. Where larger output currents are involved, provide
additional power supplies for the output voltage (PS3, ...).

Use Star Configuration

A CAUTION
POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP/POWER-DOWN SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring diagrams. An unprotected module may be subject to short circuits and/or
power-up/power-down spikes.

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

Each 1/0 base should be fed by the power supply in star configuration, i.e., separate leads from
the power supply to each module.

Avoid Induction Loops

Do not create any induction loops. (This can be caused by laying out the supply conductors L+/M-
, ... in pairs.) As a remedy, use twisted-pair wiring.

Avoid Series Connections

The series connections often found in automatic circuit breakers should be avoided since they
increase the inductive component in the output-voltage leads.

Potential-Isolated Fieldbus Islands

The potential relationships of the bus adapters are designed so that the individual I/O stations form
potential-isolated islands (e.g., by isolating the incoming remote bus of InterBus). To decide
whether potential balancing is necessary, refer to the installation guidelines of the used
communication adapter.
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Power and Grounding

Selecting Power Supplies

Overview
This section provides guidelines for selecting power supplies.

Using Three-Phase Bridges

A CAUTION

RISK OF ELECTRICAL SHOCK

Do electrically isolate the AC-to-DC converter between the input (primary) and output
(secondary). Otherwise, voltage levels can be propagated to the output if the AC-to-DC converter

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

Unfiltered three-phase bridges can be used in 24 VDC power supplies for the 1/O bases, the
sensors, and the actuators. In view of the maximum permissible ripple of 5%, monitoring for phase
failure is necessary. For single-phase rectification, the 24 VDC must be buffered to ensure
conformance to the specifications in System Specifications (see page 697) (20...30V; max. ripple

5 %).

Provide Reserve Capacity
Startup transients, extra long cables, and low cross-sectional efficiency can lead to voltage supply
breakdowns. Therefore, you should select power supplies with enough reserve capacity and select
the proper cable lengths and cross sections.
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Power and Grounding

Single Power Supply Configuration

Overview

This section contains illustrations of a sample circuit layout, potential bundling, and potential
isolation for a single power supply configuration.

Fusing in Circuit Layout

Each of the following circuit branches must be fuse-protected (F in the figure below). In the case
of long lines, the circuit branch must be provided with a suppressor circuit OVP 001/OVP 248. This
protection selectively shuts off a circuit branch through the associated fuse even if the diode is
short-circuited.

lilustration
The following illustration shows a sample circuit layout for a single power supply configuration.

F
:

£t F10
38 24y )

25 mm?Cu
s (d4AnWG) |

24vDe ™ o o

25 mm?2Cu

{14 AWG)

F automatic circuit breaker or fuse (see appropriate field wiring illustration in I/O base description)
F10 optional circuit breaker (with over-voltage protection)

PS power supply 24 VDC, max. 25 A

V1 overvoltage protection circuit OVP 001, OVP 002

Fusing in Wiring lllustrations

The fuses shown in the illustrations below must be selected on the basis of the type and number
of the sensors and actuators used.
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Power and Grounding

Potential Bundling

In this example, the output voltage is drawn from a separate power supply.

24 V/ for internal logic and sensors

oV

ADI 340 00 il
Input

I

ADM 350 10
16 inputs, 16 out-

0 ADO 34000

[EEEEL EEEELECEE L L b
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| Output

[rp6oapoononocannos]

[coocapsosonoonony
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24 \/ for actuators
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Potential Isolation
In this example, the output voltage is drawn from a separate power supply

24 V), for internal logic and sensors

0V,

ADM 390 30 i
10 inputs, 8 outputs
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Power and Grounding

Protective Circuits for DC Actuators

Overview

This section discusses specific cases when inductive loads at output points require additional
protective circuits (directly on the actuator) and provides two examples of protective circuitry.

Case 1
When there are contacted circuit elements (e.g. for safety interlocks) in the output conductors.

Case 2
When the leads are very long.

Case 3

Where inductive actuators are operated via relay contacts of the 1/0 base (to extend contact life
and for EMC considerations).

Protective Circuit Types
In all three cases, the protective circuit is a clamping diode.
The following table provides generic selection guidelines.

Type of Load Suppression Device Minimum Component Rating
DC circuits a reverse-biased clamping 2 A and greater than twice the maximum
diode across the load load voltage

Consult relay and contactor manufacturers’ catalogs for commercial suppression devices matched
to your particular products.
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Power and Grounding

Example 1
An example of a protective circuit for inductive DC actuators is illustrated below:

'.\+ +
| ‘
Vi 1
K1 L .
Out | Z
J:t l = <]
Load | " — :
N .

K1 contact, e.g., for safety interlocks
V1 clamping diode as the protective circuit

Example 2
Another example of a protective circuit for inductive DC actuators is illustrated below:

" .
; -
[ ow T |
Load

V2 clamping diode as the protective circuit
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Power and Grounding

Protective Circuits for AC Actuators

Overview

To reduce noise potentials and for EMC considerations you may need to equip the inductive

actuators with noise suppressors, e.g., anti-interference capacitors, at the point of interference.

Protective Circuit Types

The following table provides generic selection guidelines.

capacitor across the load

Type of Load Suppression Device Minimum Component Rating
AC circuits 50 Q resistor in series with a for 120 VAC-powered loads 200 VAC
0.47 pifd nonpolarized for 220 VAC-powered loads | 400 VAC

Consult relay and contactor manufacturers’ catalogs for commercial suppression devices matched
to your particular products.

Example

An example of a protective circuit for inductive AC actuators is illustrated below:

N L
Ny

=+

+
o

'

'

,Ou

Load (R)

)
T
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Power and Grounding

Suggested Component Values for AC and DC Actuators

Suggested Values Only

The clamping diode forward current rating must be equal to or greater than load current. Diode PIV
rating must be three or four times greater than supply voltage at 24 VDC and 8 ... 10 times greater
than supply voltage at 110 VAC. The unpolarized (AC) snubb

Values may be:

Load Inductance Capacitance
25..70 mH 0.50 microF
70 ... 180 mH 25 microF
180 mH 10 microF

Snubber resistors may be 1 ... 3 Ohms, 2 W. Resistor values should be increased up to
47 Ohms/5 W for R exceeding 100 Ohms.
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Power and Grounding

Grounding Momentum Devices

Overview
This section describes how to provide two types of grounding for assembled Momentum devices:
e functional earth (FE), used to discharge high frequency disturbances, guaranteeing proper EMC
behavior
e protective earth (PE), used to protect against personal injuries according to IEC and VDE

Grounding Momentum Devices

Momentum devices consist of an I/O base assembled with a communications adapter or a
processor adapter and possibly an option adapter. The PE of the adapters is electrically connected
with the PE of the I/O base; you do not have to provide any further grounding of the adapter.

Grounding Guidelines

Follow these guidelines.

e Be sure you establish good ground contacts.

e Connect the grounding screw to protective earth (PE) for AC and DC modules with a
recommended maximum torque of 4.4 in/lb (0.5 Nm) using a PZ2 driver.

Cable Specifications

When you are using ground cable up to 10 cm (4 in) long, its diameter should be at least 12 AWG

(or2.5 mm2). When longer cables are used, larger cable diameters are required, as shown in the
following illustration.
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Power and Grounding

Grounding Scheme

The illustration below illustrates properly grounding modules and tracks.

W7 s i

™ 212 AWG or 25 mm”
< 10 cm Length

=8 AWG or 6 mm°
< 100 cm Length

short cable length

>8 AWG or 6 mm?

N—to M of the power supply N1, N2, _.

o 90 @ o)

DD

1 grounding clamp, such as EDS 000

2 cable grounding rail (CER 001), an optional component for grounding lines close to PE/FE rail
3 PE/FE rail in the cabinet or PE/FE screw in terminal cabinet

NOTE: The lower DIN rail shows a cable grounding rail (CER 001), an optional component for
grounding analog lines. For a procedure for grounding analog I/O lines, see Grounding Analog I/O
Lines (see page 84).

82
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Power and Grounding

Grounding DIN Rail Terminals and Cabinets

Overview
This section shows how to ground DIN rail terminals and cabinets.

lllustration
The following illustration shows how to ground DIN rail terminals and cabinets:

> 6 AWG or 16 mm?

DIN rail for connecting the Momentum device and its accessories
reference conductor system or rail (solid copper or connected terminals)
grounding bar in the cabinet

next cabinet

grounding screw (PE/FE) in cabinet

FE functional earth

PE protective earth

XY protective earth choke

*  conductor cross section depends on the load of the system

b wWN =
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Power and Grounding

Grounding Analog I/O Lines

Overview

Analog wires must be grounded directly when entering the cabinet. You may use commercial
cleats or clamps or an analog cable grounding rail. This section describes both approaches.

Principle
High frequency interference can only be discharged via big surfaces and short cable lengths.

Guidelines

Follow these wiring guidelines:

e Use shielded, twisted-pair cabling

e Expose the shielding on one side (for instance, at the console exit)

e Make sure the track is properly grounded (see page 87)

Grounding of the bus cable is determined by the bus adapter used. Look for details in your bus
adapter manual.

Using Cleats or Clamps

Cleats or clamps can be mounted directly on the ground rail (PE/FE rail) in the cabinet, as shown
in the illustration below. Be sure the cleats or clamps make proper contact.

»
%
L

CE_ !
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Part Il

I/O Base Descriptions

Purpose
This part provides descriptions of each 1/0 base.

What Is in This Part?
This part contains the following chapters:

Chapter Chapter Name Page
6 170 AAI 030 00 Analog 8 Channel Differential Input Module Base 87
7 170 AAI 140 00 Analog 16 Channel Single-Ended Input Module Base 105
8 170 AAI 520 40 Analog 4 Channel RTD, Therm. and mV Input Module Base 121
9 170 AAO 120 00 Analog 4 Channel Output Module Base +/- 10 V, 0 - 20 mA 147

10 170 AAO 921 00 Analog 4 Channel Output Module Base +/- 10V, 4 ... 20 mA 163
11 170 ADI 340 00 24 VDC - 16 Pt. Discrete Input Module Base 177
12 170 ADI 350 00 24 VDC - 32 Pt. Discrete Input Module Base 191
13 170 ADI 540 50 120 VAC - 16 Point Discrete Input Module Base 205
14 170 ADI 740 50 230 VAC - 16 Point Discrete Input Module Base 219
15 170 ADM 350 10 24 VDC - 16 Pt. In / 16 Pt. Out Module Base 233
16 170 ADM 350 11 24 VDC - 16 Pt. In / 16 Pt. Out Module Base 251
17 170 ADM 350 15 24 VDC - 16 Pt. In / 16 Pt. Out Module Base 269
18 170 ADM 370 10 24 VDC - 16 Pt. In / 8 Pt. Out @ 2 Amp. Module Base 283
19 170 ADM 390 10 24 VDC - 16 Pt. In / 12 Pt. Out Monitored Module Base 301
20 170 ADM 390 30 24 VDC - 10 Pt. In / 8 Pt. Relay Out Module Base 317
21 170 ADM 390 31 24 VDC - 10 Pt. In / 8 Pt. Relay Out Module Base 333
22 170 ADM 540 80 120 VAC - 6 Pt. In/ 3 Pt. Out Discrete MCC Module Base 349
23 170 ADM 690 50 120 VAC - 10 Pt. In/ 8 Pt. Out Module Bases 381
24 170 ADM 690 51 120 VAC - 10 Pt. In / 8 Pt. Out Module Bases 397
25 170 ADM 850 10 10 to 60 VDC Module Base 413
26 170 ADO 340 00 24 VDC - 16 Pt. Discrete Output Module Base 431
27 170 ADO 350 00 24 VDC - 32 Pt. Discrete Output Module Base 445
28 170 ADO 530 50 120 VAC - 8 Point Discrete Output @ 2A Module Base 459
29 170 ADO 540 50 120 VAC - 16 Point Discrete Output Module Base 475
30 170 ADO 730 50 230 VAC - 8 Point Discrete Output @ 2A Module Base 491
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1/0 Base Descriptions

Chapter Chapter Name Page
31 170 ADO 740 50 230 VAC - 16 Point Discrete Output Module Base 507
32 170 ADO 830 30 6 Pt. Relay Out Module Base 523
33 170 AMM 090 00 Analog 4 Ch. In /2 Ch. Out Module Base w/ 24 VDC 1/O Pts 537
34 170 AMM 090 01 Analog 4 Ch. In /2 Ch. Out Module Base w/ 12 VDC 1/O Pts 565
35 170AMM11030 Analog 2 Ch. In / 2 Ch. Out Module Base with 16 Discrete 593
Inputs and 8 Discrete Output Points

36 170 ANR 120 90 Unipolar Analog 6 Ch. In / 4 Ch. Out Module Base with 24 619
VDC I/0 Points

37 170 ANR 120 91 Bipolar Analog 6 Ch. In /4 Ch. Out Module Base with 24 VDC 643
I/0 Points

38 170 ARM 370 30 24 VDC - 10 Pt. In / 8 Pt. Relay Out Module Base (120 VAC 667
Powered)

39 170 CPS 111 00 TIO Power Supply Module 683
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Chapter 6

170 AAI 030 00 Analog 8 Channel Differential Input Module

Base

Overview

This chapter describes the 170 AAI 030 00 TSX Momentum /O base.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Front Panel Components 88
Specifications 90
Internal Pin Connections 92
Field Wiring Guidelines 93
Wiring lllustrations 95
1/0O Mapping 96
Analog Channel Parameters 97
Analog Inputs 99
Input Measuring Ranges 101
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170 AAI 030 00

Front Panel Components

Overview

This section contains an illustration of the front panel of the 170 AAI 030 00 I/O base and a
description of the LEDs.

Front Panel lllustration

The front panel of the I/O base is shown in the illustration below.

—iododdnadodndoddCdooo o

@

%

3

=

@

$88488

Components of the /O module

Label Description

1 Internal interface (ATI) connector

2 Locking and ground contact for the adapter
3 LED status display

4 Protective cover

5 Sockets for the terminal connectors

6 Grounding screw

7 Busbar mounting slot

8 Locking tab for DIN rail mount

9 Mounting holes for panel mount

88
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170 AAI 030 00

LED lllustration

This I/O base has one LED, the ready indicator shown in the illustration below.

[1]2[3]4 5678|9101 [2[13]|14|5 |16

LED Descriptions
The ready indicator is described in the table below.

Indicator Condition Message

Ready Green Module is ready to communicate. Operating voltage for
internal logic is present and self-test has been passed.

Off Module is not ready. Operating voltage is not present or
module is defective.
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170 AAI 030 00

Specifications

Overview

This section contains specifications for the 170 AAI 030 00 I/O base.

General Specifications

Module type

8 analog inputs

Input voltage range

+-10V,+/-5V,1..5V

Input current range

+/-20 mA, 4 ... 20 mA

Supply voltage 24 VDC

Supply voltage range 20...30VDC

Supply current consumption max. 362 mA at 24 VDC
Power dissipation 3.73 W typical

6.58 W maximum

I/O map

8 input words
2 output words

Isolation

Between channels

140 VAC Hz or 200 VDC, 1 min

Between input channels and ground

500 VAC

Fuses

Internal (not user-replaceable)

2 A slow-blow

External (recommended)

1 A slow-blow (Bussmann GDC-1A or equivalent)

EMC
Immunity IEC 1131-2
Surge on auxiliary power supply 500 V
Emissions EN 50081-2

Agency approvals

UL, CSA, CE, FM Class 1 Div.2 pending
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Physical Dimensions

Width 125 mm (4.9 in)
40 mm (1.54 in)
141.5 mm (5.5 in) no busbar

215 g (0.45 Ib)

Depth (with no adapter)

Length
Weight

Analog Inputs

Surge tolerance:

input voltage +/- 30 VDC
input current +/- 25 mA
Number of channels 8

Format of transmitted data full 16 bits signed (2’s complement)

Protection polarity inversion

Error indication none

Common mode rejection 250 VAC @ 47 ... 63 Hz or 100 VDC channel-to-ground
Update time for the inputs (in ms) 1.33+nx1.33

n = number of declared channels

Filtering low pass with cutoff frequency 18 kHz

Range Specific Data
Range +-10V -5V 1..5V +/- 20 mA 4..20 mA
Input impedance 20 MOhm 20 MOhm 20 MOhm 250 Ohm 250 Ohm
Error at 25 deg. C 0.27% PE* 0.21% PE* 0.13% PE* 0.32% PE* 0.28% PE*
Error at 60 deg. C 0.32% PE* 0.26% PE* 0.19% PE* 0.41% PE* 0.38% PE*
Temperature drift 14 ppm PE*/ | 14 ppm PE*/ |18 ppm PE*/ |24 ppm PE*/ |30 ppm PE*/
(60 deg. C) deg. C deg. C deg. C deg. C deg. C
Resolution 14 bits + sign | 14 bits + sign | 15 bits 14 bits + sign | 15 bits

NOTE: *Not to be confused with Protective Earth. PE is used here as a European notation for full
scale, with the following values:

10 Vin range of +/- 10 V
5Vinrange of +/-5V
4Vinrangeof1..5V

20 mA in range of +/- 20 mA
16 mA inrange of 4 ... 20 mA

31001697 10/2019
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Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base.

lllustration
The following illustration shows the internal connections between terminals.

Inl1 In12 Inl3 Inl4 Inl5 Inl6 Inl7 Inig M- L+
2 o e e s R e s Y e s Y s e Y e Y Y o Y e [ e [
InU1 InU2 InU3 InU4 InUS InUs InU7 Inug

Agnd1 | Agnd2 | Agnd3 | Agnd4 | Agnd5 | AgndB | Agnd7 | Agnd8
o a m} [} a a o a a [m} a a O [m] [m] [} a a
Inl1 Inl2 Inl3 Ini4 Inl5 Inl6 Inl7 Ini8
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Field Wiring Guidelines

Overview

This section contains wiring guidelines and precautions.

Required Terminal Connector

To connect field devices to the I/0O base, you need a field wiring terminal connector. Schneider

Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Mapping Terminal Blocks

A CAUTION

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or
power-up spikes.

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

Mapping terminal blocks are described in the table below.

Row | Terminal No. Description Function

2 1,3,5,7,9,11,13, 15 InU1 ... InU8 Voltage input, channel 1 ... 8
2,4,6,8,10,12,14,16 |Inl1...InI8 Current input, channel 1 ... 8
17 M- - return (of operating voltage)
18 L+ + 24 VDC Operating voltage

3 1,3,5,7,9,11,13,15 Agnd1 ... Agnd8 Analog ground, channel 1 ... 8
2,4,6,8,10,12,14,16 |Inl1 ... InI8 Current input, channel 1 ... 8

31001697 10/2019
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Signal Protection

To protect the signal from external noise induced in serial or common mode, we recommend the
following precautions.

e Use shielded twisted-pair cables with a minimum conductor size of 24 AWG or 0.22 mm?Z.

e Connect the cable shield to ground via the cable grounding rail (part number CER 001).

e You may combine the analog inputs on this I/0O base in one multi-pair cable provided the same
ground is used.

e When wiring the voltage supply, use sensors that do not have ground reference.
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Wiring lllustrations

Overview

This section contains an illustration to assist you in wiring the 1/0 base.

lllustration

The illustration below shows an example of wiring for voltage input and for current input.

TA

nUT Il slow-blow
[} O O O O a O ﬂ O O O O O O I‘\III- L—+
InU5 Inl5
N
Agnd1 ve e e e e o INUB NGB -
3 ol @ o o o o g OO OO oo oo
Inl1 Eﬁ

Return
24 VDC

Examples
* Channel1, wired for voltage input
* Channel 5, wired for current input
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I/O Mapping

Overview

The 170 AAI 030 00 TSX Momentum I/O base supports 8 analog inputs. This section contains
information about the mapping of the analog input values into input words and the usage of output
words for channel configuration.

1/0 Map

The 1/0 base must be mapped as eight contiguous input words and two contiguous output words,
as follows:

Word Input Data Output Data

1 Value, input channel 1 Parameters for input channels 1 ... 4
2 Value, input channel 2 Parameters for input channels 5 ... 8
3 Value, input channel 3 Not used

4 Value, input channel 4 Not used

5 Value, input channel 5 Not used

6 Value, input channel 6 Not used

7 Value, input channel 7 Not used

8 Value, input channel 8 Not used
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Analog Channel Parameters

Overview

Parameters must be set for all of the analog channels before the module can be commissioned.
This section provides the codes for setting the parameters and gives examples of parameter
settings.

NOTE: If you set new parameters for the module, always send a complete set of parameters (all
channels, inputs and outputs), even if you only want to change a single parameter. Otherwise the
module will refuse the new parameters and continue working with the old ones.

Key
This section focuses on output words 1 and 2, as highlighted in the table below:
Word Input Data Output Data
1 Value, input channel 1 Parameters for input channels 1 ... 4
2 Value, input channel 2 Parameters for input channels 5 ... 8
3 Value, input channel 3 Not used
4 Value, input channel 4 Not used
5 Value, input channel 5 Not used
6 Value, input channel 6 Not used
7 Value, input channel 7 Not used
8 Value, input channel 8 Not used
lilustration

Parameters are set by entering a four-bit code in output words 1 and 2, as follows:

Output Word 1 (Register 4x)
15|14|13|12 11|10|9|8 7|5|5|4 3|2|1|0

for input channel 4 for input channel 3 for input channel 2 for input channel 1

Output Word 2 (Register 4x+1)
15 (14 {13 [12 |11 [10 o] ]7 6|5 [a]a]2]1]o

for input channel 8 for input channel 7 for input channel 6 for input channel 5
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Codes for Analog Input Parameters

Use the following codes to set the parameters for each analog input channel:

Code (binary) Code (hex) Parameter

0000 0 Reserved value (see note below)
0010 2 +/-5V and +/-20mA input range
0011 3 +/-10V input range

0100 4 Channel inactive

1010 A 1..5Vand4 ... 20 mA input range

NOTE: The 0000 reserved value is more a control than a parameter. It forces the 1/O base into a
default condition where it continues to receive field inputs according to the previous channel

parameters.

98

31001697 10/2019



170 AAI 030 00

Analog Inputs

Overview
This section describes how to interpret the value of the analog input channels.

Key
This section describes input words 1 ... 8, as highlighted in the table below:
Word Input Data Output Data
1 Value, input channel 1 Parameters for input channels 1 ... 4
2 Value, input channel 2 Parameters for input channels 5 ... 8
3 Value, input channel 3 Not used
4 Value, input channel 4 Not used
5 Value, input channel 5 Not used
6 Value, input channel 6 Not used
7 Value, input channel 7 Not used
8 Value, input channel 8 Not used
Bit Assignments

The following table tells how bits are assigned:

Analog-to-digital conversion Carried out on 14 bits + sign for bipolar input
ranges, 15 bits for unipolar ranges

Bit 15 Sign bit

Bits 14 ... 0 Input channel values
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Analog Input Values
Mapping of analog input values is shown below.

Input Word 1 { Register 3x, analog value returned on channel 1)
151413 [12[n]w|e]s][7|s][5][4]3]2]1]0

Input Word 2 ( Register 3x+1, analog value returned on channel 2)
151413 12[n]1w0]efef[7|s][5[a[3]2]1]0

Input Word 3 ( Register 3x+2, analog value returned on channel 3)
151413 ]12[n]1w0]efef[7|s][5[a][3]2]1]0

Input Word 8 ( Register 3x+7, analog value returned on channel 8)
1514 ]1312[n]w0]efs[7|[6[5[4a]3]2]1]0

Broken Wire Indication

Broken wire detection is possible for the 4 ... 20 mA range. In this case, a current signal that is less
than 1 mA on one of the inputs is detected as a broken wire. The input word of that channel returns
the signed value -32,768. A broken wire indication has the following binary format:

Broken wire indication in an input word
1 JofJofofofoJo[ofoloolof[of[ofo]0
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Input Measuring Ranges

Overview

This section contains illustrations explaining the analog/digital relation for the three input

measuring ranges.

+-10V

The following illustration shows the analog/digital relation at +/- 10 V:

The digital value transmitted by the
input base as a function of the analog

input voltage is determined using the 32 767
formula: 32 000
Vn = 3200 x Va
-10.2397 v

Vn‘

102397 V

Y

10V Va
-32 000
-32 768

31001697 10/2019
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+-5V

The following illustration shows the analog/digital relation at +/- 5 V:

Vn‘

The digital value transmitted by the

51198 V

input base as a function of the analog
input voltage is determined using the 32 767
formula: 32 000
Vn = 6400 x Va
-51198 V
=5V
+/- 20 mA

5V Va

- 32 000
- 32768

The following illustration shows the analog/digital relation for the input measuring range +/- 20 mA

The digital value transmitted by the
input base as a function of the analog

input current (la) is determined by the 32767 |- - - - - - - - -
formula: 32000 |~
Vn=1600 x la
-20.4793 mA | 120.4739 mA
+=20mA 20mA la

-32 000
-32 768

102
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1.5V

The following illustration shows the analog/digital relation for the input measuring range 1 ... 5 V.

The digital value transmitted by the
input base as a function of the input
volta%e (Va) is determined by the
formula:

Vn = 8000 x Va - 8000
in the voltage rané;e:
0.9041 ...75.095

4...20mA

5V 5.0959 m

The following illustration shows the analog/digital relation at 4 ... 20 mA current:

The digital value transmitted by the
input base as a function of the input
current (la) is determined using the
formula:

Vn =2000 x la - 8000
in the current range:
3.6165 ... 20.3835 mA

- 767

>
+20.3835 mA

31001697 10/2019
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Chapter 7

170 AAI 140 00 Analog 16 Channel Single-Ended Input Module

Base

Overview

This chapter describes the 170 AAl 140 00 TSX Momentum /O base.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Front Panel Components 106
Specifications 108
Internal Pin Connections 110
Field Wiring Guidelines 111
Wiring Diagrams 113
1/0O Mapping 114
Analog Channel Parameters 115
Analog Inputs 117
Input Measuring Ranges 119
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Front Panel Components

Overview

This section contains an illustration of the front panel of the 170 AAI 140 00 I/O base and a
description of the LEDs.

Front Panel lllustration
The front panel of the I/O base is shown in the illustration below.

Label Description

Internal interface (ATI) connector

Locking and ground contact for the adapter

LED status display

Mounting holes for panel mount

Grounding screw

Sockets for the terminal connectors

N | oa(hd W IN |-

Locking tab for DIN rail mount
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LED lllustration

This I/O base has one LED, the ready indicator shown in the illustration below.

[112]3]4[5 6789 [10/11 @[3 ] [16]

*

LED Descriptions
The ready indicator is described in the table below.

Indicator Condition Message

Ready Green Module is ready to communicate. Operating voltage for
internal logic is present and self-test has been passed.

Off Module is not ready. Operating voltage is not present or
module is defective.
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Specifications

Overview

General Specifications

Isolation

Fuses

EMC

This section contains specifications for the 170 AAI 140 00 I/O base.

Module type 16 analog inputs
Input voltage range +/-10V, +/-5V
Input current range 4...20 mA
Field device output driving capability 6K or less
Supply voltage 24 VDC
Supply voltage range 20 ...30 vDC
Supply current consumption max. 305 mA at 24 VDC
Power dissipation 4.95 W typical
5.55 W maximum
1/O map 16 input words
4 output words

Between channels none
Between base supply and ground 500 VDC, 1 min
Between input channels and ground 500 VAC, 1 min

Internal (not user-replaceable)

2 A slow-blow

External (recommended)

1 A slow-blow (Bussmann GDC-1A or equivalent)

Immunity IEC 1131-2
Surge on auxiliary power supply 500 V
Emissions EN 50081-2

Agency approvals

UL, CSA, CE, FM Class 1 Div. 2
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Physical Dimensions

Width 125 mm (4.9 in)

Depth (with no adapter) 40 mm (1.54 in)

Length 141.5 mm (5.5 in) no busbar
Weight 215 g (0.45 Ib)

Analog Inputs

Surge tolerance:
input voltage +/- 30 VDC
input current +/- 25 mA
Number of channels 16
Format of transmitted data full 16 bits signed (2’s complement)
Protection polarity inversion
Error indication none
Common mode rejection 250 VAC @ 47 ... 63 Hz or 100 VDC channel-to-ground
Update time for the inputs (in ms) 1 + 1.5 xn n = number of declared channels
Filtering low pass with cutoff frequency 10 kHz
Maximum Sensor Impedance In 6K ohms with AAI 14000 at PV02
Voltage Mode 1.5K ohms with AAI 14000 at PV01
Range Specific Data
Range +-10V +/-5V 4...20mA
Input impedance 20 MOhm 20 MOhm 250 Ohm
Error at 25 deg. C 0.27% PE* 0.21% PE* 0.28% PE*
Error at 60 deg. C 0.32% PE* 0.26% PE* 0.38% PE*
Temperature drift (60 deg. C) | 14 ppm PE*/ deg. C | 14 ppm PE*/ deg. C | 30 ppm PE*/ deg. C
Resolution 14 bits + sign 14 bits + sign 15 bits

NOTE: *Not to be confused with Protective Earth. PE is used here as a European notation for full
scale, with the following values:

e 10 Vinrange of +/-10 V

e 5Vinrangeof +/-5V

e 16 mAinrange of 4 ... 20 mA
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Internal Pin Connections

Overview
This section contains an illustration showing the internal connections between terminals on the I/O

base.

lllustration

The following illustration shows the internal connections between terminals.

Inl1+ Inl16+

1 o o o o o a o o O o o o o O [m] o O
AGND AGND M- L+

2 E @
InU1+ InU16+

3 0O 00O O OO0 OoDoOOoQaQoQ o o o oo o

110
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Field Wiring Guidelines

Overview
This section contains wiring guidelines and precautions.

Required Terminal Connector

To connect field devices to the I/0 base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Mapping Terminal Blocks

A CAUTION

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or
power-up spikes.

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

Mapping terminal blocks is described in the table below

Row | Terminal No. Description Function

1 1..16 Inl1+ ... Inl16+ Input current mode, channel 1 ... 16
17,18 - Not used

2 1..16 AGND Analog ground connections (0 V input)
17 M- - Return (of operating voltage)
18 L+ + 24 VDC Operating voltage

3 1..16 InU1+ ... InU16+ Input voltage mode, channel 1 ... 16
17,18 - Not used
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Signal Protection

To protect the signal from external noise induced in serial or common mode, we recommend the
following precautions.
e Use shielded twisted-pair cables with a minimum conductor cross section of 24 AWG or 0.22

mm?2.

e Connect the cable shield to ground via the cable grounding rail (part number CER 001).

e You may combine the analog inputs on this I/O base in one multi-pair cable provided the same
ground is used.

e \When wiring the voltage supply, use sensors that do not have ground reference.
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Wiring Diagrams

Overview

This section contains a diagram to assist you in wiring this 1/O base for voltage input and current
input.

Diagram

The diagram below shows an example of wiring for voltage input and for current input.

N+ - e [0 e e me e Inl16+
[m} ] [} a a [} ] a [} ]

O0:

O [m} a O a

T
-
T

ZAG-NDD o o AG-ED o o DA%NDM =] slow-blow

. InU16+

Return
24 vVDC

Examples
* Channel 1, wired for voltage input
* Channel 10, wired for current input
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I/O Mapping

Overview

The 170 AAI 140 00 TSX Momentum I/O base supports 16 analog inputs. This section contains
information about the mapping of the analog input values into input words and the usage of output
words for channel configuration.

1/0 Map

The 1/0 base must be mapped as 16 contiguous input words and four contiguous output words, as
follows:

Word Input Data Output Data

1=LSW Value, input channel 1 Parameters for input channels 1 ... 4

2 Value, input channel 2 Parameters for input channels 5 ... 8

3 Value, input channel 3 Parameters for input channels 9 ... 12

4 Value, input channel 4 Parameters for input channels 13 ... 16

5..15 Value, input channel 5 ... 15 Not used

16 = MSW | Value, input channel 16 Not used
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Analog Channel Parameters

Overview

Parameters must be set for all of the analog channels before the module can be commissioned.
This section provides the codes for setting the parameters and gives examples of parameter
settings.

NOTE: If you set new parameters for the module, always send a complete set of parameters (all
channels, inputs and outputs), even if you only want to change a single parameter. Otherwise the
module will refuse the new parameters and continue working with the old ones.

Key

This section focuses on output words 1 ... 4, as highlighted in the table below:
Word Input Data Output Data

1=LSW Value, input channel 1 Parameters for input channels 1 ... 4

2 Value, input channel 2 Parameters for input channels 5 ... 8

3 Value, input channel 3 Parameters for input channels 9 ... 12
4 Value, input channel 4 Parameters for input channels 13 ... 16
5..15 Value, input channel 5 ... 15 Not used

16 = MSW | Value, input channel 16 Not used
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lllustration

Parameters are set by entering a four-bit code in output words 1 ... 4, as follows:

Qutput Word 1 (Register 4x)

15|14 |13 |12

11|10|9|8

7|6|5|4

3|2|1|o

for input channel 4

for input channel 3

for input channel 2

for input channel 1

Output Word 2 (Register 4x+1)

15 [ 14 [13 |12

1 [10]9]s

76|54

3{2]1]o

for input channel 8

for input channel 7

for input channel 8

for input channel 5

Output Word 3 (Register 4x+2)

15|14 |13 |12

11|10|9|B

7|6|5|4

3|2|1|0

for input channel 12

for input channel 11

for input channel 10

for input channel 9

Output Word 4 (Register 4x+3)

15 | 14 |13 |12

11 [10[9]s

7|6 [5]4

al2[1]o0

for input channel 16

for input channel 15

for input channel 14

for input channel 13

Codes for Analog Input Parameters

Use the following codes to set the parameters for each analog input channel:

Code (binary) Code (hex) Parameter

0000 0 Reserved value (see note below)
1010 A +/-5V input range

1011 B +/-10V input range

1100 C Channel inactive

1110 E 4..20mA

NOTE: The 0000 reserved value is more a control than a parameter. It forces the 1/O base into a
default condition where it continues to receive field inputs according to the previous channel

parameters.
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Analog Inputs

Overview
This section describes how to interpret the value of the analog input channels.

Key
This section describes input words 1 ... 16, as highlighted in the table below:
Word Input Data Output Data
1=LSW |Value, input channel 1 Parameters for input channels 1 ... 4
2 Value, input channel 2 Parameters for input channels 5 ... 8
3 Value, input channel 3 Parameters for input channels 9 ... 12
4 Value, input channel 4 Parameters for input channels 13 ... 16
5..15 Value, input channel 5 ... 15 Not used
16 Value, input channel 16 Not used
Bit Assignments
The following table tells how bits are assigned:
Analog-to-digital conversion Carried out on 12 bits + sign
Bit 15 Sign bit
Bits 14 ... 3 Input channel values
Bits2...0 Unused. Because these bits are always 0, the value of
the word changes in increments of 8
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Analog Input Values
Mapping of analog input values is shown below.

Input Word 1 { Register 3x, analog value returned on channel 1)
151413 [12[n]w|e]s][7|s][5][4]3]2]1]0

Input Word 2 ( Register 3x+1, analog value returned on channel 2)
151413 12[n]1w0]efef[7|s][5[a[3]2]1]0

Input Word 3 ( Register 3x+2, analog value returned on channel 3)
151413 ]12[n]1w0]efef[7|s][5[a][3]2]1]0

Input Word 8 ( Register 3x+15, analog value returned on channel 16)
1514 ]1312[n]w0]efs[7|[6[5[4a]3]2]1]0

Broken Wire Indication

Broken wire detection is possible for the 4 ... 20 mA range. In this case, a current signal that is less
than 1 mA on one of the inputs is detected as a broken wire. The input word of that channel returns
the value -32,768. A broken wire indication has the following binary format:

‘Broken ‘wire indication in an input word
[1JoJofoJoJo[oJoJoJoJoJo[o]o]o]o]
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Input Measuring Ranges

Overview

This section contains illustrations explaining the analog/digital relation for the three input
measuring ranges.

+-10V
The following illustration shows the analog/digital relation at +/- 10 V:

The digital value transmitted by the vn ‘
input base as a function of the analog
input voltage is determined using the 32767 [ ---------.
formula: 32000 [ ---- - "> s

Vn = 3200 x Va o

-10.2397 V 11102397 V
TR o0V

Va

L -32 000
R -32 768
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+-5V
The following illustration shows the analog/digital relation at +/- 5 V:

The digital value transmitted by the Vn A
input base as a function of the analog
input voltage is determined using the 32 767
formula: 32 000
Vn = 6400 x Va
-51198 V .. 51198 V
- 5V 5V Va
VO - 32000
*********** - 32768
4..20mA
The following illustration shows the analog/digital relation for the input measuring at 4 ... 20 mA
current:
The digital value transmitted by the
input base as a function of the input vn ‘

current (la) is determined using the 32 767
formula: 32 000

Vn = 2000 x |a - 8000

in the current range:
3.6165 ... 20.3835 mA

-1mA

- 768 ——

- 32768 fj\

(broken wire)
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Chapter 8

170 AAI 520 40 Analog 4 Channel RTD, Therm. and mV Input

Module Base

Overview
This chapter describes the 170 AAl 520 40 TSX Momentum /O base.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 122
Specifications 124
Internal Pin Connections 132
Field Wiring Guidelines 133
Wiring Diagrams 135
1/0O Mapping 136
Analog Channel Parameters 137
Analog Inputs 142
RTD, Thermocouple and mV Input Measuring Ranges 144
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Front Panel Components

Overview

This section contains an illustration of the front panel of the 170 AAI 520 40 I/O base and a
description of the LEDs.

Front Panel lllustration

The front panel of the I/O base is shown in the illustration below.

Label

Description

Internal interface (ATI) connector

Locking and ground contact for the adapter

LED status display

Mounting holes for panel mount

Grounding screw

Locking tab for DIN rail mount

N | oa(hd W IN |-

Sockets for the terminal connectors

122
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LED lllustration

This I/O base has one LED, the ready indicator shown in the illustration below.

LED Descriptions

[T[Z[3[4[6(6]7 (8|9 01|23 [#4]15E]8|

The ready indicator is described in the table below.

Indicator Condition Message
Ready Green Module is ready to communicate. Operating voltage for internal
logic is present and self-test has been passed.
Off Module is not ready. Operating voltage is not present or

module is defective.
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Specifications

Overview
This section contains specifications for the 170 AAI 520 40 I/O base.

General Specifications

Module type 4 analog inputs

Range - mV +/- 100 mV, +/- 26 mV

Types - RTD Pt100, Pt 1000, Ni100 or Ni1000
Types - Thermocouple B,E,J,K,N,R,SorT

Supply voltage 24 VDC

Supply voltage range 20 ...30vDC

Supply current consumption max. 330 mA at 24 VDC

Power dissipation 3.5 W typical

5.5 W maximum

I/O map 4 input words

4 output words

Isolation
Between channels 400 vDC
Between base supply and ground 500 Vcc, 1 min
Between input channels and ground 500 VAC, 1 min

Common mode channel/ground

+/-100 VDC, 250 VAC

voltage

Common mode voltage between
channels

200 VDC, 115 VAC single- or three-phase or
250 VAC single phase

Common mode rejection between 135 dB DC, 145 dB AC 50 Hz, 155 dB AC 60 Hz

channel and ground

Common mode rejection between 120 dB DC, 130 dB AC 50 Hz, 140 dB AC 60 Hz

channels

Serial-mode rejection 35dB AC 50 Hz, 45 dB AC 60 Hz

Input protection +/- 30 VDC
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Fuses
Internal (not user-replaceable) |2 A slow-blow
External (recommended) 1 A slow-blow (Bussmann GDC-1A or equivalent)
EMC
Immunity IEC 1131-2
Surge on auxiliary power supply 500 V
Emissions EN 50081-2

Agency approvals

UL, CSA, CE, FM Class 1 Div. 2

Physical Dimensions

Width 125 mm (4.9 in)

Depth (with no adapter) 40 mm (1.54 in)

Length 141.5 mm (5.5 in) no busbar
Weight 215 g (0.45 Ib)

Analog Inputs mV Range

Surge tolerance:
input voltage

+/- 30 VDC

Number of channels

4 differential inputs

Format of transmitted data

full 16 bits signed (2’s complement)

Current source

0.125 mA (for Pt1000 or Ni
1000 probe)

1.25 mA (for Pt 100 or Ni
100 probe)

Update time for the inputs 500 ms

Voltage range +/-25 mV +/-100 mV
Input impedance > 10 MOhm > 10 MOhm
Error at 25 degrees C +/- 21 microV +/- 27 microV
Error at 60 degrees C +/- 46 microV +/- 94 microV
Resolution 15 bits + sign 15 bits + sign
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RTD Ranges for Pt100/Pt1000
Range Pt100 (IEC751) Pt100 (US/JIS) Pt1000 (IEC751) Pt1000 (US/JIS)
Input Span -200...+850 deg. C -200...+510 deg. C -200...+850 deg. C -200...+510 deg. C

-328...+1562 deg. F

-328...4950 deg. F

-328...+1562 deg. F

-328...4950 deg. F

Resolution of
conversion

0.029...0.043 deg. C
0.052...0.077 deg. F

0.029...0.037 deg. C
0.053...0.067 deg. F

0.029...0.043 deg. C
0.052...0.077 deg. F

0.029...0.037 deg. C
0.053...0.067 deg. F

Display resolution

0.1deg. C0.1deg. F

0.1 deg. C 0.1 deg. F

0.1 deg. C 0.1 deg. F

0.1deg. C0.1deg. F

Errors for Pt100/Pt1000
Maximum error at 25 degrees C in degrees C (1)

Wiring Type
Pt100 (IEC751) Pt100 (US/JIS) Pt1000 (IEC751) Pt1000 (US/JIS)

Temperature 2/4 wires | 3 wires 2/4 wires | 3 wires 2/4 wires | 3 wires 2/4 wires | 3 wires
-200 deg. C 0.2[0.7] |0.4[0.8] |[0.2[0.7] |0.4[0.8] 0.2[0.6] |0.4[0.8] 0.2[0.6] 0.4 [0.8]
-100 deg. C 0.2[0.9] |0.4[1.0] [0.2[0.9] |0.4[1.0] 0.3[0.8] |0.4[1.0] 0.3[0.8] 0.4 [1.0]
O0deg.C 0.3[1.1] [04[12] |[0.3[1.1] |0.4][1.2] 0.3[1.0] |0.4[1.2] 0.3[1.0] 0.4[1.2]
100 deg. C 0.3[1.2] |04[14] |03[1.3] |0.41[1.4] 0.3[1.2] [0.4[1.4] 0.3[1.2] 0.4[1.4]
200 deg. C 0.3[1.4] |0.4[15] |[0.3[1.4] |0.4][1.5] 0.3[1.4] |0.5[1.5] 0.3[1.4] 0.5[1.6]
300 deg. C 0.3[1.6] [0.5[1.8] |[0.3[1.7] |0.5[1.8] 0.3[1.6] |0.5[1.8] 0.4 [1.6] 0.5[1.8]
400 deg. C 0.3[1.8] [0.5[2.0] [0.3[1.8] |0.5[2.0] 0.4[1.8] |0.5[2.0] 0.4[1.8] 0.5[2.0]
500 deg. C 0.3[2.1] [05[22] |[0.3[2.1] |0.5[2.2] 0.4[2.0] |0.5[2.2] 0.4 [2.0] 0.5[2.2]
600 deg. C 041[2.3] |0.5[2.5] 04[2.3] |0.5[2.4]

700 deg. C 041[2.5] |0.5[2.7] 0.4[2.5] |0.6[2.7]

800 deg. C 041[2.7] |0.6[2.9] 0.5[2.8] |0.6[2.9]

-300 deg. F 04[1.3] |05[1.5] [04[1.3] |0.5[1.5] 04[1.2] |0.6[1.4] 0.4[1.1] 0.6 [1.4]
-100 deg. F 04[1.6] |06[1.9] |04[1.6] |0.6[1.9] 0.5[1.5] |0.6[1.8] 0.5[1.5] 0.6 [1.8]
100 deg. F 0.5[2.00 [0.6[2.3] |05[2.0] |0.6[2.2] 0.5[1.9] [0.7[2.2] 0.5[1.9] 0.7 [2.2]
300 deg. F 0.5[2.4] |0.6[26] |[0.5[2.3] |0.6[2.6] 0.5[2.3] |0.7[2.6] 0.5[2.2] 0.7 [2.5]
500 deg. F 0.5[2.8] [0.7[3.0] |0.5[2.7] |0.7[3.0] 0.5[2.7] |0.8[3.0] 0.5[2.7] 0.7 [3.0]
700 deg. F 06[3.1 [0.7[34] |[05[3.1 |0.7[3.4] 0.6[3.1 |0.8[3.4] 0.6 [3.1] 0.8 [3.4]
900 deg. F 0.6[3.6] [0.8[3.9] |0.6[3.5] |0.8[3.8] 0.6[3.5] |0.8[3.9] 0.6 [3.5] 0.8[3.8]
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Wiring Type
Pt100 (IEC751) Pt100 (US/JIS) Pt1000 (IEC751) Pt1000 (US/JIS)
Temperature . . . . . . . .
2/4 wires | 3 wires 2/4 wires | 3 wires 2/4 wires | 3 wires 2/4 wires | 3 wires
1100 deg. F 0.6 [4.0] 0.9 [4.3] 0.7 [4.0] 0.9[4.4]
1300 deg. F 0.7 [4.6] 0.9 [4.8] 0.7 [4.5] 1.0 [4.8]
1500 deg. F 0.7 [5.0] 0.9[5.3] 0.8 [5.0] 1.1[5.3]

(1) The values shown in brackets correspond to the maximum errors for temperatures in the range
0 ... 60 degrees C or 32 and 140 degrees F.

Maximum Cable Resistance for Pt100/Pt1000

Pt100 (IEC751) Pt100 (US/JIS) Pt1000 (IEC751) Pt1000 (US/JIS)
Wiring type | 2/4 wires | 3 wires 2/4 wires | 3 wires 2/4 wires | 3 wires 2/4 wires | 3 wires
Max. 50 Ohms | 20 Ohms (1) | 500 Ohms | 20 Ohms (1) | 500 Ohms | 200 Ohms (1) | 500 0hms | 200 Ohms (1)
resistance | with 4 with 4 with 4 with 4
per cable | wires wires wires wires

(1) Matching of line resistance for 3-conductor cables is < 0.02%.

RTD Ranges for Ni100/Ni1000

Range

Ni100 DIN43760

Ni1000 DIN43760

Input Span

-60...+250 deg. C
-76..+482 deg. F

-60...+250 deg. C
-76...+482 deg. F

Resolution of conversion

0.026...0.012 deg. C

0.047...0.022 deg. F

0.026...0.0120 deg. C
0.047..

.0.022 deg. F

Display resolution

0.1 deg. C 0.1 deg. F

0.1 deg. C0.1deg. F
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Errors for Ni100/Ni1000
Maximum error at 25 degrees C in degrees C (1)

Wiring Type

Temperature Ni100 DIN43760 Ni1000 DIN43760

-50 deg. C 0.3[0.8] 0.3[1.0] 0.3[0.8] 0.4[0.9]
0deg. C 0.2[0.8] 0.3 [1.0] 0.3[0.8] 0.3[0.9]
50 deg. C 0.2 [0.8] 0.3 [0.9] 0.3[0.8] 0.3[0.9]
100 deg. C 0.2[0.8] 0.310.9] 0.3[0.8] 0.3[0.9]
150 deg. C 0.2 [0.8] 0.310.9] 0.2[0.8] 0.3[0.9]
200 deg. C 0.210.8] 0.3 [0.9] 0.210.8] 0.3[0.8]
250 deg. C 0.2[0.8] 0.31[0.8] 0.21[0.8] 0.3[0.8]
0deg.F 0.4 [1.4] 0.5 [1.6] 0.4[1.3] 0.6 [1.6]
100 deg. F 0.4 [1.4] 0.5 [1.6] 0.4 [1.4] 0.5[1.5]
200 deg. F 0.4 [1.4] 0.5 [1.5] 0.4[1.4] 0.5[1.5]
300 deg. F 0.4 [1.4] 0.5 [1.5] 0.4[1.4] 0.5[1.5]
400 deg. F 0.4 [1.4] 0.5 [1.5] 0.4 [1.4] 0.5[1.5]

(1) The values shown in brackets correspond to the maximum errors for temperatures in the range
0 ... 60 degrees C or 32 and 140 degrees F.

Maximum Cable Resistance for Ni100/Ni1000

Ni100 DIN43760 Ni1000 DIN43760
Wiring Type 2/4 wires 3 wires 2/4 wires 3 wires
Max. resistance per | 1000 Ohms with | 200 Ohms (1) 1000 Ohms with | 200 Ohms (1)
cable 4 wires 4 wires

(1) Matching of line resistance for 3-conductor cables is < 0.02%.
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Thermocouple Ranges in Degrees C
Input span and resolution in degrees C

Thermocouple Type

B E J K N R S T
Input Span 0.0 -270.0 -210.0 -270.0 -270.0 -50.0 -50.0 -270.0
+1802.0 +1000.0 +1200.0 +1372.0 +1300.0 +1769.0 +1769.0 +400.0
Resolution of 0.78... 1.12... 0.15... 0.83... 1.67... 0.26... 0.24... 0.50...
conversion ...0.07 ...0.04 ...0.05 ...0.30 ...0.03 ...0.08 ...0.09 ...0.02
Display 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
resolution
Thermocouple Errors in Degrees C
Maximum error at 25 degrees C in degrees C (1)
Temperature Thermocouple Type
B E J K N R S T
-200 deg. C 5.8 [11.8] 6.9[14.6] |8.0[18.3] 6.8[14.8]
-100 deg. C 3.41[6.7] 36[7.5] |4.0[8.9] 4.0[8.4]
0deg.C 27[53] |28[55] [29[6.0] |3.3[7.3] |6.4[13.1] |6.3[12.8] |3.0[6.3]
100 deg. C 25[4.8] |27[52] |29[58] [3.1[6.6] |47[9.5] |4.8[9.6] |2.6[5.4]
200 deg. C 24[45] |27[653] |32[6.21 |28[6.1] |4.2[8.2] |4.4[85] |24[4.9]
300 deg. C 24[45] |29[55] |3.1[61] |27[58 [39[7.7] |4.1[81] |23[4.7]
400 deg. C 24[45] |3.0[57] [3.2[6.2] [28[57] |3.8[74] |4.0[7.9]
500 deg. C 24[46] |3.1[57] [3.3[6.3] [28[57] |3.7[7.2] |4.1[7.8]
600 deg. C 51[9.5] |27[4.8] |31[57] |34[65] |28[58] |[37[7.0] |4.1[7.7]
700 deg. C 45[8.4] |2.8[50] |3.0[55] |3.6[6.7] |3.0[5.9] [3.7[6.9] |4.1[7.7]
800 deg. C 42[7.71 |3.0[5.3] 3.8[7.0] |3.0[6.1 |3.7[6.9] |4.1[7.6]
900 deg. C 4.0[7.2] 40[75] |3.2[6.3] |3.7[6.7] |4.1[7.5]
1000 deg. C 3.81[6.8] 42[7.8] |3.3[6.5 |3.7[6.7] |4.1[7.5]
1100 deg. C 3.6 [6.5] 45[82] |3.6[6.8] |3.7[6.7] |4.2[7.5]
1200 deg. C 3.6 [6.3] 471[8.7] |3.7[71] |3.7[6.7] |4.2[7.5]
1300 deg. C 3.6 [6.2] 3.9[6.8] |4.3[7.7]
1400 deg. C 3.6 [6.2] 40[6.9] |4.4[7.8]
1500 deg. C 3.6 [6.1] 4171 |4.6[8.1]
1600 deg. C 3.8[6.3] 43[7.4] |4.8[8.3]
1700 deg. C 3.8 [6.5]
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Temperature Thermocouple Type

B E J K N R S T
Overflow code |+ 1802.1 |+1000.1 |+ 1200.1 |+13721 |+1300.1 |+1769.1 |+1769.1 |+400.1
Underflow code |- 0.1 -270.1 -210.1 -270.1 -270.1 -50.1 -50.1 -270.1
Wiring default -0.2 -270.2 -210.2 -270.2 -270.2 -50.2 -50.2 -270.2
code

(1) The values shown in brackets correspond to the maximum errors for temperatures in the range
0...60 degrees C or 32 and 140 degrees F.

Thermocouple Ranges in Degrees F

Input span and resolution in degrees F

Thermocouple Type

B E J K N R S T
Input span 32.0 -454.1 -346.1 -454.1 -454.1 -58.1 -58.1 -454.1
+3275.6 +1832.0 +2192.0 +2501.6 +2372.0 +3216.2 +3216.2 +752.0
Resolution of 1.40... 2.01... 0.27... 1.50... 3.00... 0.47... 0.43... 0.90...
conversion ...0.12 ...0.07 ...0.09 ...0.05 ...0.05 ...0.15 ...0.16 ...0.04
Display 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
resolution
Thermocouple Errors in Degrees F
Maximum error at 77 degrees F in degrees F (1)
Temperature Thermocouple Type
B E J K N R S T
-300 deg. F 9.1[18.5] 10.8[22.3] | 11.9[27.5] 10.9 [23.5]
-200 deg. F 7.8[17.1]
-100 deg. F 5.7[11.1] 6.1[12.4] |6.6[14.6] 6.5[13.8]
0deg. F 5.1[10.0] 12.7[26.0] | 12.3[25.2] | 5.6 [11.9]
100 deg. F 4.7[9.2] 5.1[10.5] |5.8[12.8] 5.0[10.7]
200 deg. F 4.9[9.4] 8.6[17.4] |8.7[17.5] |4.7[9.8]
300 deg. F 4.4[8.3] 5.5[10.9] |5.2[11.5] 4.4[9.2]
400 deg. F 4.9[9.5] 7.5[14.8] |7.8[15.3] |4.3[8.8]
500 deg. F 4.3[8.1] 5.7[11.2] |5.1[10.8] 4.3[8.5]
600 deg. F 5.3[9.9] 6.9[13.6] |7.4[14.4] |4.2[8.3]
700 deg. F 4.4[8.1] 5.7[11.2] |4.9[10.5] 4.1[8.2]
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Temperature Thermocouple Type
B E J K N R S T
800 deg. F 5.5[10.3] 6.8[13.1] |7.3[14.2]
900 deg. F 4.6[8.3] 5.9[11.3] |5.1[10.4]
1000 deg. F 5.5[10.3] 6.7[12.8] |7.4[14.0]
1100 deg. F 9.2[17.1] |4.8[8.7] 6.1[11.7] |5.1[10.4]
1200 deg. F 5.5[10.0] 6.7[12.6] |7.3[13.8]
1300 deg. F 8.1[15.1] |5.0[9.1] 6.5[12.1] |5.3[10.6]
1400 deg. F 5.3[9.8] 6.6[12.4] |7.3[13.7]
1500 deg. F 7.4[13.7] |5.4[9.6] 6.9[12.9] |5.6[11.1]
1600 deg. F 6.6[12.3] |7.3[13.7]
1700 deg. F 7.1[12.8] 7.3[13.5] |5.8[11.5]
1800 deg. F 6.7[12.1] |7.3[13.6]
1900 deg. F 6.7[12.0] 7.8[14.2] |6.2[11.9]
2000 deg. F 6.7[12.0] |7.4[13.6]
2100 deg. F 6.5[11.5] 8.2[15.1] |6.6[12.4]
2200 deg. F 6.8[11.9] | 7.6[13.6]
2300 deg. F 6.4[11.3] 8.9[16.2] |7.0[13.1]
2400 deg. F 6.8[12.0] |7.8[13.8]
2500 deg. F 6.4[11.1]
2600 deg. F 6.9[11.9] |8.0[14.2]
2700 deg. F 6.5[11.1]
2800 deg. F 6.9[11.9] |8.3[14.7]
2900 deg. F 6.6[11.3]
3000 deg. F 7.0[12.0] |8.8[15.4]
3100 deg. F 6.6[11.7]
Overflow code | +3275.7 +1832.1 +2192.1 +2501.7 +2372.1 +3216.3 +3216.3 +752.1
Underflow code | +31.9 -454.2 -346.2 -454.2 -454.2 -58.2 -58.2 -454.2
Wiring default +31.8 -454.3 -346.3 -454.3 -454.3 -58.3 -58.3 -454.3
code

(1) The values shown in brackets correspond to the maximum errors for temperatures in the range
0...60 degrees C or 32 and 140 degrees F.
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Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base.

lllustration
The following illustration shows the internal connections between terminals.
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Field Wiring Guidelines

Overview

This section contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/0 base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Mapping Terminal Blocks
Mapping terminal blocks is described in the table below.

Row | Terminal No. Description Function
2 1,5,9,13 1S1+,1S2+ +Current source output,
IS3+,1S4+ Channels 1 ... 4
2,6,10,14 RTD1+, RTD2+ +RTD input,
RTD4+, RTD4+ Channels 1 ... 4
3,7,11,15 RTD1-, RTD2- -RTD input,
RTD4-, RTD4- Channels 1 ... 4
4,8,12, 16 1S1-,1S2- -Current source output,
1S3-,1S4- Channels 1... 4
17 M- - power supply return
18 L+ Module power supply + 24 V
3 1,2,5,6,9,10,13, | - Not used
14
3,7,11,15 InU1+,InU2+ + thermocouple or voltage mode input,
InU3+,InU4+ channels 1 ... 4
4,8,12, 16 InU1-,InU2- - thermocouple or voltage mode input,
InU-+,InU4- Channels 1 ... 4
17,18 - Not used
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Signal Protection

To protect the signal from external noise induced in serial or common mode, we recommend the

following precautions.

e Use shielded twisted-pair cables with a minimum conductor cross section of 24 AWG or 0.22
mm?2.

e Connect the cable shield to ground via the cable grounding rail (part number CER 01).

e You may combine the analog inputs on this I/O base in one multi-pair cable provided the same
ground is used.

e \When wiring the voltage supply, use sensors that do not have ground reference.

ThermocoupleMeasurement Precautions

For thermocouple measurements (except with thermocouple B), observe the following precautions

to obtain the accuracies indicated in the performance tables.

e Wait 45 min. after powering up the base (the time required for the module to warm up to the
temperature balance needed for internal cold junction compensation) prior to taking any
measurements.

e The air circulation must not exceed a rate of 0.1 m/s; air circulation in excess of this amount will
affect the thermal balance inside the base.

o Keep the rate of temperature fluctuations outside the base to less than 10 deg./hr.

e Keep the distance between the base and any heat source greater than 100 mm.
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Wiring Diagrams

Overview

This section contains an illustration to assist you in wiring the following types of devices:
e RTD 4-wire configuration

e RTD 3-wire configuration

e RTD 2-wire configuration

e Thermocouple input

Diagram
Examples of wiring are shown in the diagram below:

IN1 IN 2 IN3 IN4
o amy, gy, gy, g\

L & & b I &
2B B a BB BER BBy b
slow-blow
2l ok B2 0 kRO O EESOE E O ML
R S S NN RN LS
+ ] . +| . + |,
— | - oo © |
3 3513 il ) 53
£l £l £ =
H EH H B E | E EH| B B B B B B BE

ov
24VDC

+ - + -

Tep [ef
Examples

* Channel 1,RTD input, 4 - wire configuration

* Channel 2,RTD input, 3 - wire configuration

* Channel 3,RTD input, 2 - wire configuration
* Channel 4 thermocouple input
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I/O Mapping

Overview

The 170 AAI 520 40 TSX Momentum I/O base supports 4 analog inputs. This section contains
information about the mapping of the analog input values into input words and the usage of output
words for channel configuration.

1/0 Map
The 1/0 base must be mapped as four contiguous input words and four contiguous output words,
as follows:
Word Input Data Output Data
1=LSW Value, input channel 1 Parameters for input channels 1
2 Value, input channel 2 Parameters for input channels 2
3 Value, input channel 3 Parameters for input channels 3
4 = MSW Value, input channel 4 Parameters for input channels 4
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Analog Channel Parameters

Overview

Parameters must be set for all of the analog channels before the module can be commissioned.
This section provides the codes for setting the parameters and gives examples of parameter
settings.

NOTE: If you set new parameters for the module, always send a complete set of parameters (all
channels, inputs and outputs), even if you only want to change a single parameter. Otherwise, the
module will refuse the new parameters and continue working with the old ones.

Key

This section focuses on output words 1 ... 4, as highlighted in the table below:

Word Input Data Output Data

1=LSW Value, input channel 1 Parameters for input channels 1

2 Value, input channel 2 Parameters for input channels 2

3 Value, input channel 3 Parameters for input channels 3

4 = MSW Value, input channel 4 Parameters for input channels 4
lllustration

Parameters are set by entering a four-bit code in output words 1 ... 4, as follows:

Output Word 1 ( Register 4x, to parameterize input channel 1)
15 1a[13[12[n]w]e|s|7]6][5]a]3][2]1]0

Output Word 2 ( Register 4x+1, to parameterize input channel 2)
15 1413121100 |8 |76 |5 |a]3]2]1]0

Output Word 3 ( Register 4x+2, to parameterize input channel 3)
15 | 1a]13[12[n]w]e|s|7]6][5]a]3]2]1]0

Output Word 4 ( Register 4x+3, to parameterize input channel 4)
15 1131210987 |6][5]a]3][2]1]0
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Parameters

For each input channel, you may set the following parameters:

Parameter Options

Input range Type B,E,J,K,N,R,S or T thermocouple (according to IEC584 standard,
June1989) with internal cold junction compensation

RTD Pt100 or Pt1000 RTDs (according to IEC751, June 1986; or JIS C1604,

January 1989), and Ni100 or Ni1000 RTDs (according to DIN standard
43.760, September 1987), with 2-, 3- or 4 wires

Low voltage range

+/-100 mV or +/-25 mV

Broken wire detection

Enabled or disabled

NOTE: The 0000 reserved value is more a control than a parameter. It forces the I/O base into a

parameters.

Thermocouple Parameter Codes

Use the following codes to set your choice of parameters:

Input range

Temperature unit

Broken-wire detection

Parameter code (hex)

Thermocouple B

1/10 degrees C

disabled

2201

enabled 2301

1/10 degrees F disabled 2281

enabled 2381

Thermocouple E 1/10 degrees C disabled 1202
enabled 1302

1/10 degrees F disabled 1282

enabled 1382

Thermocouple J 1/10 degrees C disabled 1203
enabled 1303

1/10 degrees F disabled 1283

enabled 1383

Thermocouple K 1/10 degrees C disabled 1204
enabled 1304

1/10 degrees F disabled 1284

enabled 1384

default condition where it continues to receive field inputs according to the previous channel
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Input range Temperature unit | Broken-wire detection | Parameter code (hex)
Thermocouple N 1/10 degrees C disabled 1205
enabled 1305
1/10 degrees F disabled 1285
enabled 1385
Thermocouple R 1/10 degrees C disabled 2206
enabled 2306
1/10 degrees F disabled 2286
enabled 2386
Thermocouple S 1/10 degrees C disabled 2207
enabled 2307
1/10 degrees F disabled 2287
enabled 2387
Thermocouple T 1/10 degrees C disabled 2208
enabled 2308
1/10 degrees F disabled 2288
enabled 2388
RTD Parameter Codes
Use the following codes to set your choice of parameters:
Input range Wiring Temperature unit | Broken-wire | Parameter
configuration detection code (hex)
IEC PT100 RTD 2- or 4-wire 1/10 degrees C disabled 0A20
enabled 0B20
1/10 degrees F disabled 0AAQ
enabled 0BAO
3-wire 1/10 degrees C disabled 0E20
enabled 0F20
1/10 degrees F disabled OEAO
enabled OFAOQ
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Input range Wiring Temperature unit | Broken-wire | Parameter
configuration detection code (hex)

IEC PT1000 RTD 2- or 4-wire 1/10 degrees C disabled 0221
enabled 0321

1/10 degrees F disabled 02A1

enabled 03A1

3-wire 1/10 degrees C disabled 0621

enabled 0721

1/10 degrees F disabled 06A1

enabled 07A1

US/JIS PT100 RTD 2- or 4-wire 1/10 degrees C disabled 0A60
enabled 0B60
1/10 degrees F disabled 0AEO
enabled 0BEO

3-wire 1/10 degrees C disabled 0E60

enabled OF60
1/10 degrees F disabled OEEO

enabled OFEO

US/JIS PT1000 RTD | 2- or 4-wire 1/10 degrees C disabled 0261
enabled 0361

1/10 degrees F disabled 02E1

enabled 03E1

3-wire 1/10 degrees C disabled 0661

enabled 0761

1/10 degrees F disabled 06E1

enabled 07E1

DIN Ni100 RTD 2- or 4-wire 1/10 degrees C disabled 0A23
enabled 0B23

1/10 degrees F disabled 0AA3

enabled 0BA3

3-wire 1/10 degrees C disabled 0E23

enabled 0F23

1/10 degrees F disabled OEA3

enabled OFA3
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Input range Wiring Temperature unit | Broken-wire | Parameter
configuration detection code (hex)

DIN Ni1000 RTD 2- or 4-wire 1/10 degrees C disabled 0222

enabled 0322

1/10 degrees F disabled 02A2

enabled 03A2

3-wire 1/10 degrees C disabled 0622

enabled 0722

1/10 degrees F disabled 06A2

enabled 07A2

Low Voltage Parameter Codes
Use the following codes to set your choice of parameters:

Input range Broken-wire detection Parameter code (hex)
+/-25mV disabled 2210

enabled 2310
+/-100mV enabled 1211

disabled 1311
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Analog Inputs

Overview
This section describes how to interpret the value of the analog input channels.

Key
This section describes input words 1 ... 8, as highlighted in the table below:
Word Input Data Output Data
1=LSW Value, input channel 1 Parameters for input channels 1
2 Value, input channel 2 Parameters for input channels 2
3 Value, input channel 3 Parameters for input channels 3
4 = MSW Value, input channel 4 Parameters for input channels 4

Analog Input Values
Mapping of analog input values is shown below.

Input Word 1 ( Register 3x, analog value returned on channel 1)

15\14|13|12\11|10|9|8\7|s|5\4\3\2|1 |n

Input Word 2 { Register 3x+1, analog value returned on channel 2)

15 1413|121 |10]9 8|7 ]6|5][a][3]2]1]0

Input Word 3 { Register 3x+2, analog value returned on channel 3)

15141312/ |1w0]9]s|7]6|5]a]3]2]1]0

Input Word 4 ( Register 3x+3, analog value returned on channel 4)

15\14|13|12\11|1o|9|s\7|6|5\4\3\2|1 |o
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Broken Wire Indication

A broken wire indication has the following values:

+/-25mv | +/-100mv | Ni100 | Ni1000 | Pt100 | Pt1000 | T S
value |-32768 |-32768

celsius -602 |-602 -2002 |-2002 |-2702 |-502 |-502 |-2702 |-2702 |-2102 | -2702 | -2
Faren- =762 | -762 -3283 |-3283 |-4542 | -582 | -582 | -4542 | -4542 | -3462 | -4542 | 318
heit
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RTD, Thermocouple and mV Input Measuring Ranges

Overview

This section contains illustrations explaining the analog/digital relation for the various input
measuring ranges.

RTD or Thermocouple

If a RTD or thermocouple input range is chosen, the digital value transmitted is the temperature
value expressed as either a tenth of a degree Centigrade or a tenth of a degree Fahrenheit,
depending on the temperature unit chosen in the configuration.

+/- 100 mV
The following illustration shows the analog/digital relation at +/- 100 mV:

The digital value transmitted by the Vn A
input base as a function of the analog
input voltage is determined using the 32 767
formula: 32 000
Vn =320 x Va
In the case of broken-wire detection,
the value transmitted is - 32 768

=-102.326 mV 1 102.326 mV
7100 mvS 100 mvV \z

J _______ - 32 000
——————————— -32 767
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+/- 25 mV
The following illustration shows the analog/digital relation at +/- 25 mV:

The digital value transmitted by the vn ‘
input base as a function of the analog
input voltage is determined using the 32 767
formula: 32 000
Vn =1280 x Va
In the case of broken-wire detection,
the value transmitted is - 32 768

- 25.599mV. - 25 mV~

C -32 000
—————————— -32 767
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Chapter 9

170 AAO 120 00 Analog 4 Channel Output Module Base

+/-10V, 0-20 mA

Overview

This chapter describes the 170 AAO 120 00 TSX Momentum I/O base.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Front Panel Components 148
Specifications 150
Internal Pin Connections 152
Field Wiring Guidelines 153
Wiring Diagrams 155
1/0O Mapping 156
Analog Channel Parameters 157
Analog Outputs 159
Output Ranges 160
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Front Panel Components

Overview
This section contains an illustration of the front panel of the 170 AAO 120 00 I/O base and a

description of the LEDs.

Front Panel lllustration

The front panel of the I/O base is shown in the illustration below.

CoT

| ..
Be= 1E
1

7

Label Description

Internal interface (ATI) connector

Locking and ground contact for the adapter

LED status display

Mounting holes for panel mount

Grounding screw

Locking tab for DIN rail mount

N oa|h W IN =

Sockets for the terminal connectors
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LED lllustration

This I/O base has one LED, the ready indicator shown in the illustration below.

[1]25]4|6|67 8|0 [0 |12 13[4 5|16

L

LED Descriptions

The ready indicator is described in the table below.

Indicator Condition Message
Ready Green Module is ready to communicate. Operating voltage for internal
logic is present and self-test has been passed.
Off

Module is not ready. Operating voltage is not present or
module is defective.

31001697 10/2019
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Specifications

Overview
This section contains specifications for the 170 AAO 120 00 I/O base.

General Specifications

Module type 4 analog outputs

Output range +-10V
0..20mA

Supply voltage 24 VDC

Supply voltage range 20...30vDC

Supply current consumption
(base)

max. 530 mA at 24 VDC

Supply current consumption
(actuators)

max. 150 mA at 24 VDC (+/- 5 %

Power dissipation

5.6 W typical
8.5 W maximum

Isolation

Fuses

I/O map 5 output words
Between channels none

Between base power supply and 500 Vce, 1 min
ground

Between channels and ground 500 VAC, 1 min

Output protections

short circuits (in voltage) circuits open in current polarity
inversion

Base power supply protection

+/- 30 V (voltage or current output)

Common mode rejection

250 VAC @ 47 ... 63 or 250 VDC Channel-to-ground

Internal (not user-replaceable)

2 A slow-blow

External (actuator power supply)

1 A slow-blow (Bussmann GDC-1A or equivalent)

External (operating voltage)

1 A slow-blow (Bussmann GDC-1A or equivalent)
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EMC

Immunity

IEC 1131-2 Surge on auxiliary power supply 500V

Radiated noise

EN 50081-2

Agency approvals

UL, CSA, CE, FM Class 1 Div.2 pending

Physical Dimensions

Width

125 mm (4.9 in)

Depth (with no adapter)

40 mm (1.54 in)

Length

141.5 mm (5.5 in) with no or one busbar

Weight

240 g (0.55 Ib)

NOTE: The 24 VDC actuator power supply is protected in the same way as the analog outputs
(different from the base power supply).

Analog Outputs

Number of channels

4

Format of transmitted data

full 16 bits signed (2's complement)

Protection (base and actuators)

polarity inversion

Range +/-10V 0 ... 20 mA (current
source or sink)

Load impedance 1 KOhm minimum 600 Ohms maximum

Capacitative load <1 micro F <1 micro F

Error at 25 deg. C 0.2% PE* 0.3% PE*

Error at 60 deg. C 0.25% PE* 0.4% PE*

Temperature drift (60 deg. C) 10ppmPE*/ deg. C 30ppmPE*/ deg. C

Resolution 12 bits + sign 12 bits + sign

Update time for the 4 outputs <2ms

NOTE: *Not to be confused with Protective Earth. PE is used here as a European notation for full

scale, with the following values:
e 10Vinrange of +/-10V
e 20mA inrange of 0 ... 20 mA

31001697 10/2019
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Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base.

lllustration
The following illustration shows the internal connections between terminals.

M- L+
2THDTHDTHDT\L\DDD

-
3 m} [m] [} O m} [} m} O [m] [} [} [m} ) O ) O
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Field Wiring Guidelines

Overview
This section contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/0 base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Mapping Terminal Blocks

A CAUTION

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or
power-up spikes.

Failure to follow these instructions can result in injury or equipment damage.
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Mapping terminal blocks is described in the table below.

Row | Terminal No. Description Function
2 4,8,12,16 - Not used
1,5,9,13 1L+ +24 V actuator power supply output
2,3,6,7,10, 11, | 1M- Actuator power supply neg. 0 V return
14,15
17 M- Module power supply 0 V
18 L+ Module power supply +24V
3 1,5,9,13 OUTI1-, OUTI2- Output current mode (sink)
OUTI3-, OUTI4- Channels 1 ... 4
2,6,10, 14 OUTIM+, OUTI2+ Output current mode (source)
OUTI3+, OUTI4+ Channels 1 ... 4
3,7,11,15 OUTU1+, OUTU2+ | Output voltage mode
OUTU3+, OUTU4+ |Channels 1...4
4,8,12,16 - Not used
17 1M- Actuator power supply neg. 0 V return
18 1L+ +24 V actuator power supply output

Fuse Required

The 1 A slow-blow fuse shown in the wiring diagram (see page 755)must be wired into the actuator

power supply.

Signal Protection

To protect the signal from external noise induced in serial or common mode, we recommend the

following precautions.

o Use shielded twisted-pair cables with a minimum conductor cross section of 24 AWG or

0.22mmZ.

e Connect the cable shield to ground via the cable grounding rail (part number CER 001).
e You may combine the analog inputs on this I/O base in one multi-pair cable provided they have

the same reference relative to ground.

e The actuator power supply must be protected in the same way as the signal itself.

154
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Wiring Diagrams

Overview
This section contains a diagram to assist you in wiring the following types of devices:
e output voltage
e output current (source mode)
e output current (sink) voltage

Diagram
Examples of wiring are shown in the diagram below:

OuUT 1 ouT 2 ouT 3 ouT 4
A A A A 1A
1L+ 1M- 1M- 1L+ 1M- IM- 1L+ 1M 1M 1L+ 1M- M- M- L+ | slow-blow
2| u u 0ou oo om0 o o ou U o O m et
3 M- 1L+
[m} O [m} n T
’—'{: :fE [}
- s 0O
- $ T >
s o © 3
: 8
Examples g 3

* Channel 1,wired for output voltage
* Channel 2,wired for output current {(source mode) 1A
* Channel 3,wired for output current (sink) slow-blow
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I/O Mapping

Overview

The 170 AAO 120 00 TSX Momentum 1/O base supports 4 analog outputs. This section contains
information about the mapping of the output words into the analog output values and the usage of
output words for channel configuration.

1/0 Map
The I/0 base must be mapped as five contiguous output words, as follows:
Word Output Data
1=LSW Parameters for output channels 1 ... 4
2 Value, output channel 1
3 Value, output channel 2
4 Value, output channel 3
5=MSW Value, output channel 4
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Analog Channel Parameters

Overview

Parameters must be set for all of the analog channels before the module can be commissioned.
This section provides the codes for setting the parameters and gives examples of parameter
settings.

NOTE: If you set new parameters for the module, always send a complete set of parameters (all
channels, inputs and outputs), even if you only want to change a single parameter. Otherwise the
module will refuse the new parameters and continue working with the old ones.

Key
This section focuses on output word 1, as highlighted in the table below:
Word Output Data
1=LSW Parameters for output channels 1 ... 4
2 Value, output channel 1
3 Value, output channel 2
4 Value, output channel 3
5=MSW Value, output channel 4
lllustration

Parameters are set by entering a four-bit code in output word 1, as follows:

Qutput Word 1 (Register 4x, parameter word)
1514 13121 Jwofefe[7]6]s5]4f[3][2]1]0

for output channel 4 for output channel 3 for output channel 2 for output channel 1
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Parameter Codes

The value entered in this word defines the behaviour of the 1/0 module in case of loss of
communication. Each 4-bit nibble in output word 1 must be configured with one of the following
binary codes to define the channel parameters. Parameters must be set for all four channels before

the module can be commissioned.
In each case, the xmay beaOora1:

Code Output Parameter) Function

0000 Reserved value Forces the 1/0 base into a default condition
where it continues to receive field inputs
according to the previous received-channel
parameters.

00x1 Output to Zero Sends a value to the base that causes it to apply
zero at the field output.

01x1 Full Range Sends a value to the base that causes it to apply
full scale (+10 V or + 20 mA) at the field output.

10x1 Output Last Value Sends a value to the base that causes it to apply
the last received value at the field output.

158

31001697 10/2019



170 AAO 120 00

Analog Outputs

Overview
This section describes how to interpret the value of the analog output channels.

Key
This section describes output words 2 ... 5, as highlighted in the table below:
Word Output Data
1=LSW Parameters for input channels 1 ... 4
2 Value, output channel 1
3 Value, output channel 2
4 Value, output channel 3
5=MSW Value, output channel 4

Analog Output Values
Mapping of analog output values is shown below.

Output Word 2 ( Register 4x+1, analog value sent on channel 1)
1514 [13|12[n|w0|9 8|7 |6 |5][4a]3]2]1]0

Output Word 3 ( Register 4x+2, analog value sent on channel 2)
1514 (13121 10|98 |7 |65 [a]3]2]1]0

Output Word 4 ( Register 4x+3, analog value sent on channel 3)
1514 131211098765 ][a]3]2]1]0

Qutput Word 5 ( Register 4x+4, analog value sent on channel 4)
151413121 |10]9 8|7 ]6[5][a]3]2]1]0

31001697 10/2019 159



170 AAO 120 00

Output Ranges

Overview
This section contains illustrations explaining the analog/digital relation for the voltage and current

output ranges.

Voltage
The following illustration shows the analog/digital relation for voltage:

The value of the output voltage as Va A

a function of the digital value

transmitted is determined using +HOV |- oo oo
the formula: g

Va =1/ 3200 x Vn in Volts

- 32 000° 32 000 \:,‘

-10V
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Current

The following illustration shows the analog/digital relation for current:

The value of the output current as
a function of the digital value
transmitted is determined using
the formula:

la =1/ 1600 x Vn in mA

Ia‘

+20mA

32 000 %
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Chapter 10

170 AAO 921 00 Analog 4 Channel Output Module Base

+/-10V, 4 ...20 mA

Overview

This chapter describes the 170 AAO 921 00 TSX Momentum I/O base.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Front Panel Components 164
Specifications 166
Internal Pin Connections 168
Field Wiring Guidelines 169
Wiring Diagrams 171
1/0O Mapping 172
Analog Channel Parameters 173
Analog Outputs 175
Output Ranges 176
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Front Panel Components

Overview

This section contains an illustration of the front panel of the 170 AAO 921 00 I/O base and a
description of the LEDs.

Front Panel lllustration

The front panel of the I/O base is shown in the illustration below.

Components of the /O module

Label

Description

Internal interface (ATI) connector

Locking and ground contact for the adapter

LED status display

Mounting holes for panel mount

Grounding screw

Locking tab for DIN rail mount

N a(hd W IN |-

Sockets for the terminal connectors

164
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LED lllustration

This I/O base has one LED, the ready indicator shown in the illustration below.

[112]3]4[5]67]8 9 101 [12[i5 4|5 ]15]

*

LED Descriptions

The ready indicator is described in the table below.

Indicator Condition Message
Ready Green Module is ready to communicate. Operating voltage for internal
logic is present and self-test has been passed.
Off Module is not ready. Operation voltage is not present or

module is defective.
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Specifications

Overview

General Specifications

Isolation

Fuses

This section contains specifications for the 170 AAO 921 00 I/O base.

Module type 4 analog outputs

Output range +/-10V
4..20mA

Supply voltage 24 VDC

Supply voltage range 20...30vDC

Supply current consumption
(base)

max. 530 mA at 24 VDC

Supply current consumption
(actuators)

max. 150 mA at 24 VDC (+/- 5 %)

Power dissipation

5.6 W typical
8.5 W maximum

I/0 map 5 output words
Between channels none

Between base power supply and 500 Vce, 1 min
ground

Between channels and ground 500 VAC, 1 min

Output protections

short circuits (in voltage)
circuits open in current
polarity inversion

Base power supply protection

+/- 30 V (voltage or current output)

Common mode rejection

250 VAC @ 47 ... 63 Hz or 250 VDC Channel-to-ground

Internal (not user-replaceable)

2 A slow-blow

External (actuator power supply)

1 A slow-blow (Bussmann GDC-1A or equivalent)
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EMC

Immunity

IEC 1131-2 Surge on aucxiliary power supply 500V

Emissions

EN 50081-2

Agency approvals

UL, CSA, CE, FM Class 1 Div. 2 pending

Physical Dimensions

Width

125 mm (4.9 in)

Depth (with no adapter)

40 mm (1.54 in)

Length

141.5 mm (5.5 in) with no or one busbar

Weight

215 g (0.45 Ib)

NOTE: The 24 VDC actuator power supply is protected in the same way as the analog outputs
(different from the base power supply).

Analog Outputs

Number of channels

4

Format of transmitted data

full 16 bits signed (2's complement)

Protection (base and actuators) polarity inversion

Range +/-10 V 4 ... 20 mA (current
source or sink)

Load impedance 1 KOhm minimum 600 Ohms maximum

Capacitative load <1 micro F <1 micro F

Error at 25 deg. C 0.2% PE* 0.4% PE*

Error at 60 deg. C 0.25% PE* 0.5% PE*

Temperature drift (60 deg. C) 10ppmPE*/ deg. C 30ppmPE*/ deg. C

Resolution 12 bits + sign 12 bits + sign

Update time for the 4 outputs 2ms

NOTE: *Not to be confused with Protective Earth. PE is used here as a European notation for full
scale, with the following values:
e 10Vinrange of +/-10V

e 20mAinrange of 4 ... 20 mA
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Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base.

lllustration
The following illustration shows the internal connections between terminals.

M- L+

ZTHDTHDTHDT\L\DDD

M+
3 o o o ] o [} ] o [m} ] [m} o o ] [} ]
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Field Wiring Guidelines

Overview
This section contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/0 base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Mapping Terminal Blocks

A CAUTION

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or
power-up spikes.

Failure to follow these instructions can result in injury or equipment damage.
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Mapping terminal blocks is described in the table below.

Row | Terminal No. Description Function
2 4,8,12,16 - Not used
1,5,9,13 1L+ +24 V actuator power supply output
2,3,6,7,10, 11, | 1M- Actuator power supply neg. 0 V return
14,15
17 M- Module power supply 0 V
18 L+ Module power supply +24V
3 1,5,9,13 OUTI1-, OUTI2- Output current mode (sink)
OUTI3-, OUTI4- Channels 1 ... 4
2,6,10, 14 OUTIM+, OUTI2+ Output current mode (source)
OUTI3+, OUTI4+ Channels 1 ... 4
3,7,11,15 OUTU1+, OUTU2+ | Output voltage mode
OUTU3+, OUTU4+ |Channels 1...4
4,8,12,16 - Not used
17 1M- Actuator power supply neg. 0 V return
18 1L+ +24 V actuator power supply output

Fuse Required

The 1 A slow-blow fuse shown in the wiring diagram (see page 777)must be wired into the actuator

power supply.

Signal Protection

To protect the signal from external noise induced in serial or common mode, we recommend the

following precautions.

o Use shielded twisted-pair cables with a minimum conductor cross section of 24 AWG or

0.22mmZ.

e Connect the cable shield to ground via the cable grounding rail (part number CER 001).
e You may combine the analog inputs on this I/O base in one multi-pair cable provided they have

the same reference relative to ground.

e The actuator power supply must be protected in the same way as the signal itself.

170
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Wiring Diagrams

Overview
This section contains a diagram to assist you in wiring the following types of devices:
e output voltage
e output current (source mode)
e output current (sink) voltage

Diagram
Examples of wiring are shown in the diagram below:

QuUT 1 ouT 2 ouT 3 ouT4

1A
1L+ 1M- IM- 1L+ M- IM- AL+ IM- M- 1L+ 1M- 1M- M- L+ | slow- blow

2 o EI/- o o o = O I\EI O o o o o o m

3 M- 1L+
a O a O - T

s g

s 0O

L [E E

c o © 3
5 o
Examples 3 >
* Channel 1,wired for output voltage o
* Channel 2,wired for output current (source mode) 1A

* Channel 3,wired for output current (sink) slow- blow
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I/O Mapping

Overview

The 170 AAO 921 00 TSX Momentum I/O base supports four analog output channels. This section
contains information about the mapping of the I/O data into input words.

1/0 Map
The 1/0 base must be mapped as five contiguos output words, as follows:
Word Output Data
1=LSW Parameters for output channels 1 ... 4
2 Value for output channel 1
3 Value for output channel 2
4 Value for output channel 3
5=MSW Value for output channel 4
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Analog Channel Parameters

Overview

Parameters must be set for all of the analog channels before the module can be commissioned.
This section provides the codes for setting the parameters and gives examples of parameter
settings.

NOTE: If you set new parameters for the module, always send a complete set of parameters (all
channels, inputs and outputs), even if you only want to change a single parameter. Otherwise the
module will refuse the new parameters and continue working with the old ones.

Key
This section focuses on output word 1, as highlighted in the table below:
Word Output Data
1=LSW Parameters for Output channels 1 ... 4
2 Value, output channel 1
3 Value, output channel 2
4 Value, output channel 3
5= MSW Value, output channel 4
lllustration

Parameters are set by entering a four-bit code in output word 1, as follows:

Output Word 1 (Register 4x, parameter word)
15|14|13|12 1 |10|9|8 7|6|5 |4 3|2 1 |0

for output channel 4 for output channel 3 for output channel 2 for output channel 1
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Parameter Codes

The value entered in this word defines the behaviour of the 1/0 module in case of loss of
communication. Each 4-bit nibble in output word 1 must be configured with one of the following
binary codes to define the channel parameters. Parameters must be set for all four channels before

the module can be commissioned.
In each case, the xmay beaOora1:

Code Output Parameter) Function

0000 Reserved value Forces the 1/0 base into a default condition
where it continues to receive field inputs
according to the previous received channel
parameters.

00x1 Output to Zero Sends a value to the base that causes it to apply
zero at the field output.

01x1 Full Range Sends a value to the base that causes it to apply
full scale (+10 V or + 20 mA) at the field output.

10x1 Output Last Value Sends a value to the base that causes it to apply
the last received value at the field output.
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Analog Outputs

Overview
This section describes how to interpret the value of the analog output channels.

Key

This section describes output words 2 ... 5, as highlighted in the table below:
Word Output Data

1 Parameters for output channels 1 ... 4

2 Value, output channel 1

3 Value, output channel 2

4 Value, output channel 3

5 Value, output channel 4

Analog Output Values
Mapping of analog output values is shown below.

Output Word 2 ( Register 4x+1, analog value sent on channel 1)
15113 12[nfw]9s[7]e][5[4]3]2]1]0
Output Word 3 ( Register 4x+2, analog value sent on channel 2)
1514 ]13[12]n]10]os[7]s][5[4a]3]2]1]0
Output Word 4 ( Register 4x+3, analog value sent on channel 3)
15[1af13]12]nfw]e]s[7]e][s5[a]3]2]1]0
Output Word 5 ( Register 4x+4, analog value sent on channel 4)
151413121109 [8[7]6][5[4]3]2]1]0
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Output Ranges

Overview
This section contains illustrations explaining the analog/digital relation for the voltage and current

output ranges.

+-10V
The following illustration shows the analog/digital relation at +/- 10 V:

The value of the output voltage as ‘

a function of the digital value Va

transmitted is determined using

the formula: +10V
Va =1/ 3200 x Vn in Volts

- 32000 -

,,,,,,,,,,, 10V

4...20mA
The following illustration shows the analog/digital relation at 4 ... 20 mA current:

The value of the output current as la
a function of the digital value
transmitted is determined using A
the formula:
la =1/ 20000 x Vn + 4 in mA +20MA - - - - - - - —
+4mA 1
: Vn
32 000 -
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Chapter 11
170 ADI 340 00 24 VDC - 16 Pt. Discrete Input Module Base

Overview
This chapter describes the 170 ADI 340 00 TSX Momentum I/O base.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 178
Specifications 180
Internal Pin Connections 182
Field Wiring Guidelines 183
Wiring Diagrams 185
1/0O Mapping 187
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Front Panel Components

Overview
This section contains a photograph of the front panel of the 170 ADI 340 00 I/O base and a

description of the LEDs.

Front Panel lllustration

The front panel of the I/O base is shown in the illustration below.

&)

LT

: ol:l
o v
Vl:l“
£ H
b H
b H
H H
H 3

Label Description

1 Internal interface (ATI) connector

2 Locking and ground contact for the adapter
3 LED status display

4 Mounting holes for panel mount

5 Grounding screw

6 Busbar Mounting Slot

7 Locking tab for DIN rail mount

8 Sockets for the terminal connectors
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LED lllustration

This I/O base has one LED, the ready indicator shown in the illustration below.

LED Descriptions

The ready indicator is described in the table below.

Indicator Condition Message
Ready Green Module is ready to communicate. Operating voltage for
internal logic is present and self-test has been passed.
Off Module not ready
1L+ Green Input voltage 1L+ of inputs 1 ... 16 is present
Off Input voltage of inputs 1 ... 16 is not present
IN Green Input status (an LED per input); input point active, i.e. input
1...16 carries a 1 signal (logically ON)
Off Input status (an LED per input); input point inactive, i.e. input
carries a 0 signal (logically OFF)

31001697 10/2019
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Specifications

Overview

This section contains specifications for the 170 ADI 340 00 I/O base.

General Specifications

Module type 16 discrete inputs in 1 group
Supply voltage 24 VDC
Supply voltage range 20...30 VDC

Supply current consumption

max. 250 mA at 24 VDC

Power dissipation

6 W + (# of input points on x .144 W)

I/0 map

1 input word

Isolation

Input to input

none

Field to communication adapter

Defined by Communication Adapter type

Fuses

Internal

none

External: operating voltage

1 A slow-blow (Bussmann GDC-1A or equivalent)

External: input voltage

According to the supply of the connected sensors—not
to exceed 4A fast-blow

EMC
Immunity IEC 1131-2
Surge on auxiliary power supply 500V
Emissions EN 50081-2

Agency approvals

UL, CSA, CE, FM Class 1 Div. 2
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Physical Dimensions

Width

125 mm (4.9 in)

Depth (with no adapter)

40 mm (1.54 in)

Length 141.5 mm (5.5 in) no or one busbar
159.5mm (6.3in) two busbars
171.5 mm (6.75in) three busbars
Weight 190 g (0.42 Ib)

Discrete Inputs

Number of points 16
Number of groups 1

Points per group 16

Signal type True High

IEC 1131 type

1+ (See appendix /EC 11317 Input Types, page 705
for definitions of IEC input types.)

ON voltage

+11... 430 VDC

OFF voltage

-3...+5VDC

Input current

2.5 mA minimum ON (6 mA at 24 VDC 1.2 mA
maximum OFF

Input voltage range -3...+30 VDC
Input resistance 4 kOhm
Response time 2.2 ms OFF to ON

3.3 ms ON to OFF

31001697 10/2019
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Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the /O
base and an optional one-row busbar.

lllustration

Rows 1 through 3 show the internal connections between terminals on the 1/0 base. Row 4 shows
the internal connections on the optional busbar.

1 16 M- L+
1 |ob oo o oooooooooooaoaoaon

1L+

M-+
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Field Wiring Guidelines

Overview
Inputs are field wired to row 1 of the base. This section contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/O base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Busbar May Be Required
If you are using 4-wire devices, you will need a 1-row busbar to connect them to protective earth

(PE).

Type Part Number
Screw-in 170 XTS 006 01
Spring-clip 170 XTS 007 01
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Mapping Terminal Blocks

A CAUTION

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

power-up spikes.
Failure to follow these instructions can result in injury or equipment damage.

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or

Row | Terminal Function
1 1..16 Inputs
17 Return (M-)
18 + 24 VDC Operating voltage (L+)
2 1..17 Sensor/input device voltages
18 + 24 VDC for inputs
3 1...17 Returns for sensor/input devices (for 3-and 4-wire devices)
18 Return for inputs
4 1..18 Protective earth (PE)

A busbar may be attached to this 1/O base to provide a fourth row for protective earth (PE).

184
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Wiring Diagrams

Overview

This section contains an illustration to assist you in wiring the following types of devices:
e 4-wire configuration
e 3-wire configuration
e 2-wire configuration

2-Wire Devices
The diagram below shows an example of wiring for 2-wire devices:

8¢
>2
I
1 1 16 M- L+
DDDDDDDDDDDDDDVIII
— 1A
—
slow-blow
1L+ 1L+
2 DEIDEIDDDDDEIDEIDDD/IDT
— max. 4A
| | fast-blow
M-
3 Doo0DO0O0DO0D000000|00o000.
[ group of inputs ~
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3- and 4-Wire Devices
The diagram below shows an example of wiring for 3- and 4-wire devices:

ot
>2
Ic
1 6 11 16 M- L+
1 DDDDD;DDDDJDDDDDII
— 1A
— slow-blow
/ 1L+ 1L+ 1L+
2 o o EIEI/D DD/-EIEIDDIDT
— max. 4A
i fast-blow
- V- -
SDDDDDIDDDDIDDDDDDF

PE P
DDDDD/.EIEIEIEIEIDDDEIEIEIII

IN + - PE |IN + -
e N [ group of inputs

¢

A 1-row busbar is used to provide PE for the 4-wire sensor. No busbar would be required if only 2-
and/or 3-wire sensors were used.

Simplified Schematics
The following diagram shows the field-side input circuitry.

1.96 K 1.96 K 82K
+
INPUT M
(10f16) -~ /N )
047—
274 WF
v Vref
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I/O Mapping

Overview

The 170 ADI 340 00 TSX Momentum 1I/O base supports 16 discrete inputs. This section contains
information about the mapping of the 1/O data into input words.

/0 Map
The 1/0 base may be mapped as one input word, or as 16 discrete input points.

IEC vs. Ladder Logic

In order to correctly field wire the inputs and map the input data, you need to know which type of
Momentum Adapter is mounted on the base. Adapters may either be IEC compliant or 984 Ladder
Logic compliant.

IEC Compliant 984 Ladder Logic Compliant
Momentum Processor All None
Adapters
Momentum Communication | All, except 170 NEF 110 21
Adapters 170 NEF 110 21 170 NEF 160 21
170 NEF 160 21 170 FNT 110 00
170 FNT 110 00 170 FNT 110 01
170 FNT 110 01
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Data Mapping

The figure below shows how data is mapped on the 1/0O base with an IEC Compliant adapter. When
the 1/0 is mapped as discrete points (1x), the MSB is assigned to Pin 1 and the LSB is assigned
to Pin 16. When the 1/0 is mapped as a word or register (3x), the MSB (bit 15) is assigned to Pin
16 and the LSB (bit 0) is assigned to Pin 1.

IEC Format
/O mapped as discrete (1x) /O mapped as register/word (3x)

Adapter Adapter

eseeeeeeeeeeaeeeee‘“"w eeeeseeeeeeeeeeeee‘
@ 1234567 869101112131415161718) 1 |1 234 56 7 8 9101112131415161718 @
) elisfafiaheliiols[e[7 ][5 [4]s [ 1] [o[12[s[a[s[e 7 [eloToffeeiaps] (=
LSB MSB

]
O

eeeeeeeeeeeeeeee‘mw‘eeeeeeeeeeeeeeeeea‘
3456789 1234567839

TEEEEEEEEEEEEEEEERH EEEEEE R
123456789 123456789
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The figure below shows how data is mapped on the I/O base with a 984 Ladder Logic Compliant
adapter. When the 1/O is mapped as discrete points (1x), the MSB is assigned to Pin 16 and the
LSB is assigned to Pin 1. When the I/O is mapped as a word or register (3x), the MSB is assigned
to Pin 1(bit 15) and the LSB (bit 0) is assigned to Pin 16.

984 Format

'O mapped as discrete (1x) /O mapped as register/word (3x)

Adapter Adapter

‘eeeeeeeeeeeeeeeeee‘mw‘eeeeeeeeeeeeeeeeee‘
@ 1234567 89101112131415161718|| 1 ||1 2 34 56 7 8 9101112131415161718 @
|:>|1|2|3|4\5\6|7\8\9|10|11h2h3\14\15\16\ lishah3fi2hiifide [8]7]6]5]4[3]2]1]0] o
MSB LSB
‘eeeeeeeeeeeseeeees‘ﬂow‘seeeseeeeeeeeeeeee‘
1234567 89101112131415161718|| 2 ||[1 2 34 56 7 8 9101112131415161718

‘eeeeeeeeeeeeeeeeee‘”"w ‘eeeeeeeeeeeeeeeeee‘
123456789 123456789

1 inputs
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Chapter 12
170 ADI 350 00 24 VDC - 32 Pt. Discrete Input Module Base

Overview
This chapter describes the 170 ADI 350 00 TSX Momentum I/O base.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 192
Specifications 194
Internal Pin Connections 196
Field Wiring Guidelines 197
Wiring Diagrams 199
1/0O Mapping 201
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Front Panel Components

Overview
This section contains a photograph of the front panel of the 170 ADI 350 00 I/O base and a

description of the LEDs.

Front Panel lllustration

The front panel of the I/O base is shown in the illustration below.

&
LT TATAT A

| @
=
L
& 13

Components of the /O module

Label Description

1 Internal interface (ATI) connector

2 Locking and ground contact for the adapter
3 LED status display

4 Mounting holes for panel mount

5 Grounding screw

6 Busbar Mounting Slot

7 Locking tab for DIN rail mount

8 Sockets for the terminal connectors
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LED lllustration

The LEDs are shown in the illustration below.

LED Descriptions

[T123[4[5]617 819 [10]1 [12[13[% ][5 16|

The LEDs are described in the table below.

Indicator Condition Message
Ready Green Module is ready to communicate. Operating voltage for internal
logic (5 V) is present
Off Module not ready
1L+ Green Input voltage 1L+ of inputs 1 ... 16 (group 1) is present
Off Input voltage of inputs 1 ... 16 (group 1) is not present
2L+ Green Input voltage 2L+ of inputs 17 ... 32 (group 2) is present
Off Input voltage of inputs 17 ... 32 (group 2) is not present
Upper row | Green Input status (an LED per input) group 1; input point active, i.e.
IN input carries a 1 signal (logically ON)
1..16 Off Input status (an LED per input) group 1; input point inactive, i.e.
input carries a 0 signal (logically OFF)
Middle row | Green Input status (an LED per input) group 2; input point active, i.e.
IN input carries a 1 signal (logically ON)
1..16 Off Input status (an LED per input) group 2; input point inactive, i.e.
input carries a 0 signal (logically OFF)

31001697 10/2019
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Specifications

Overview
This section contains specifications for the 170 ADI 350 00 I/O base.

General Specifications

Module type

32 discrete inputs in 2 groups (16 inputs per group)

Supply voltage

24 VDC

Supply voltage range

20...30 VDC

Supply current consumption

max. 250 mA at 24 VDC

Power dissipation

6 W + ( # of input points on x .144 W)

I/0 map

2 input word

Isolation

Fuses

EMC

Input to input

none

Field to communication adapter

Defined by Communication Adapter type

Internal

none

External: operating voltage

1 A slow-blow (Bussmann GDC-1A or equivalent)

External: input voltage

to exceed 4A fast-blow

According to the supply of the connected sensors—not

Immunity IEC 1131-2
Surge on auxiliary power supply 500V
Emissions EN 50081-2

Agency approvals

UL, CSA, CE, FM Class 1 Div.2 pending
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Physical Dimensions

Width

125 mm (4.9 in)

Depth (with no adapter)

40 mm (1.54 in)

Length 141.5 mm (5.5 in) no or one busbar
159.5mm (6.3in) two busbars
171.5 mm (6.75in) three busbars
Weight 200 g (0.44 Ib)

Discrete Inputs

Number of points 32
Number of groups 2

Points per group 16

Signal type True High

IEC 1131 type

1+ (See appendix /EC 71131 Input Types, page 705for definitions of
IEC input types.)

ON voltage

+11...+30 VDC

OFF voltage

-3..+5VDC

Input current

2.5 mA minimum ON(6 mA at 24 VDC 1.2 mA maximum OFF

Input voltage range

-3...+30VDC

Input resistance

4 kOhm

Response time

2.2 ms OFF to ON
3.3 ms ON to OFF

31001697 10/2019
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Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the /O
base and an optional busbar.

lllustration

Rows 1 through 3 show the internal connections between terminals on the I/0 base. Row 4 through
6 show the internal connections on the optional busbar.

1 16 M- L+

1 0 0O00O0DO0DODOODODOOOOoaOoO OoaoaOoao D\D
1L+2L4H

2 O o oo oooo oo o oo o o o / o

3 1L+ M-ﬁ-
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Field Wiring Guidelines

Overview
This section contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/0O base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Busbar May Be Required

Depending on the type of field devices you are using, you may need a 1-, 2-, or 3- row busbar. The
following busbars are available from Schneider Electric:

Type Number of Rows Part Number

Screw-in 1-row 170 XTS 006 01
2 - row 170 XTS 005 01
3 - row 170 XTS 004 01

Spring-clip 1-row 170 XTS 007 01
2 - row 170 XTS 008 01
3 - row 170 XTS 003 01
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Mapping Terminal Blocks

A CAUTION

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or

power-up spikes.

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

The following table shows mapping terminal blocks and optional busbars.

Row Terminal Function
1 1...16 Inputs for group 1
17 Return (M-)
18 + 24 VDC Operating voltage (L+)
2 1..16 Inputs for group 2
17/18 + 24 VDC for input group 1 (1L+) and group 2 (2L+)
3 1..16 Input voltage for inputs 1 ... 16
17/18 Return (M-)
1..18 Input voltage for inputs 17 ... 32
1..18 Return (M-)
1..18 Return (M-) or Protective earth (PE)

198
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Wiring Diagrams

Overview
This section contains a diagram to assist you in wiring the following types of devices:
e 2-wire configuration
e 3-wire configuration

2-Wire Devices

The diagram below shows an example of wiring for two-wire devices. This example uses an input
from one group of input points. If you feed inputs using points from both input groups, you will need
a busbar.

24 VDC
24 VVDC
Return

16 M- L+
1DDDDDDDDDDrDDDDDIII
— TA
— slow-blow
16 1L+2L+
2 |0 OO0 0 O0O0ODOOOTO|O0O0OO0COT OO
max. 4A
fast-blow

il

1L+1L+ M- M-
3DDDDDDDDDDDDDD/IH

1 group of inputs
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3-Wire Devices

The diagram below shows an example of wiring for 3-wire devices:

24 \/DC
24 \V/DC
Return

1 6 16 M- L+
1 o o o o ; O o o o o o a a i B
=
1 10 1L+2L+
2 0 oooooaoan I]/l o o om =
W —
1L+ 1L+M- M-
3 o|lo o o EI/ o o o o o o O m B =
4 }/ 2L+ 2L+2L+H
o|o O o o|lo o o O [ m] a * [mEE —
M- M- M|
5 o|lo|o O o o o o o a o r B
M- M M- J
6 go|(o|(O g|o [m} D/. [} a a ’ O+
IN + - IN + -
<U> <U> [ group of inputs

Simplified Schematics
The following diagram shows the field-side input circuitry.

INPUT
(1 0f32)

1A
slow-blow

max. 4A
fast-blow

max. 4A
fast-blow

200
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I/O Mapping

Overview

The 170 ADI 350 00 TSX Momentum /O base supports 32 discrete inputs. This section contains
information about the mapping of the 1/O data into input words.

/0 Map
The 1/0 base may be mapped as two 16-bit input words, or as 32 discrete input points.

IEC vs. Ladder Logic

In order to correctly field wire the inputs and map the input data, you need to know which type of
Momentum Adapter is mounted on the base. Adapters may be either IEC compliant or 984 Ladder
Logic compliant:

IEC Compliant 984 Ladder Logic Compliant
Momentum Processor All None
Adapters
Momentum Communication | All, except 170 NEF 110 21
Adapters 170 NEF 110 21 170 NEF 160 21
170 NEF 160 21 170 FNT 110 00
170 FNT 110 00 170 FNT 110 01
170 FNT 110 01
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Data

o [I&

Mapping
The figure below shows how data is mapped on the 1/0O base with an IEC Compliant adapter. When
the 1/0 is mapped as discrete points (1x), the MSB is assigned to Pin 1 and the LSB is assigned
to Pin 16. When the 1/0 is mapped as a word or register (3x), the MSB (bit 15) is assigned to Pin
16 and the LSB (bit 0) is assigned to Pin 1.

IEC Format
/O mapped as discrete (1x) /O mapped as register/word (3x)

Adapter Adapter

EEEEEEEEEEEEE N B EEEE R
123456789 123456789

10111213 1415161718 1 10111213 1415161718 @
nelish4li3)i2i]10]9]s][7]6]5[4][3]2]1] lo]1]2]3]a]5]6 [7]8]9fofi1h2fi3[1415] —
LsB
eeeeeeeeeeeeeeeeee‘“o‘” ‘eeeeeeeeeeeeeeeeee‘
1234567 89101112131415161718| 2 ||[1 2 34 56 7 8 9101112131415161718 @
82j31p0[29ksl27]26 [25p423[22]21)20]19)18]17] lo[1]2]3]a]5]6 [7 [8]9fofi1h2is14]i5] =

EEEEEEEEEEEEEEER Y EEEEEEEEEEEEEE R
1234567 89101112131415161718 1234567829

1 inputs
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The figure below shows how data is mapped on the I/O base with a 984 Ladder Logic Compliant
adapter. When the 1/O is mapped as discrete points (1x), the MSB is assigned to Pin 16 and the
LSB is assigned to Pin 1. When the 1/O is mapped as a word or register (3x), the MSB (bit15) is

assigned to Pin 1 and the LSB (bit 0) is assigned to Pin 16.

984 Format

'O mapped as discrete (1x) /O mapped as register/word (3x)

Adapter Adapter

ccococceccaccooecaea|RfWaeseececccceccoccccnse
123456789 123456789

@ 10111213 1415161718 1 10111213 1415161718 @
|:>|1\2|3|4\5\s\7\8\9\10|11h2h3\14|15|16| hsfafisfizfithd o [s[7[6]5]4 [3]2]1]0] —
MSB
‘seeeeseeeeeeeeeeee Row ‘eeeeeseeeeeeseeeee
@ 1234567 89101112131415161718| 2 ||[1 2 34 56 7 8 9101112131415161718 @
‘:D\17\18|19|2q21\22\23\242426|2ﬂ28\29\30|31|32| 1sfiafishizfiifidoe [8]7][6]5]4[3][2]1]0] &
MSB

cccocoooooooooecnonoo|fWesesecoccooncoaecne o
1234567889 123456789

1 inputs
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Chapter 13

170 ADI 540 50 120 VAC - 16 Point Discrete Input Module
Base

Overview
This chapter describes the 170 ADI 540 50 TSX Momentum /O base.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 206
Specifications 208
Internal Pin Connections 211
Field Wiring Guidelines 212
Wiring Diagrams 213
1/0O Mapping 215
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Front Panel Components

Overview

This section contains an illustration of the front panel of the 170 ADI 540 50 I/O base and a
description of the LEDs.

Front Panel lllustration
The front panel of the I/O base is shown in the illustration below.

<

RN ReN= N =l =i RN el eN e N N NNl NNl

gn

@& @

@@S

Components of the /O module

Label Description

Internal interface (ATI) connector

Locking tab for the adapter

Ground contact for the adapter

LED status display

Module power and field inputs

Mounting holes for panel mount

Grounding screw

Busbar Mounting Slot

Locking tab for DIN rail mount

= O | N OO WwIN =

0 Sockets for the terminal connectors
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LED lllustration

The LEDs are shown in the illustration below.

LED Descriptions

[1]2]3]4]5 &7 [8]9 [10[1[12]13[14[15]16]

The LEDs are described in the table below.

Indicator Condition Message
Ready Green Module is ready to communicate on network
Off Module not ready to communicate
Upper row IN Green Input status (an LED per input); input point active, i.e. input
1..16 carries a 1 signal (logically ON)
Off Input status (an LED per input); input point inactive, i.e. input
carries a 0 signal (logically OFF)

31001697 10/2019
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Specifications

Overview
This section contains specifications for the 170 ADI 540 50 1/O base.

General Specifications

Module type

16 discrete inputs in 2 groups

Supply voltage

120 VAC

Supply voltage range

85 ... 132 VACRMS @ 47 ... 63 Hz

Supply current consumption

125 mA at 120 VAC

Power dissipation

4 W + (# of input points on x .62 W)

Isolation

Fuses

EMC

I/0 map 1 input word
Input to input none

Group to Group 1780 VAC
Field to communication adapter 1780 VAC

Internal (non-replaceable

200 mA slow-blow

External (module power)

200 mA slow-blow
(Wickmann 19502000 mA or equivalent)

Immunity IEC 1131-2
Surge on auxiliary power supply 2 kV
Emissions EN 50081-2

Agency approvals

UL, CSA, CE
FM Class 1,Div. 2
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Physical Dimensions

Width

125 mm (4.9 in)

Depth (with no adapter)

52 mm (2.05 in)

Length 141.5 mm (5.5 in) no or one busbar
159.5mm (6.3in) two busbars
171.5 mm (6.75in) three busbars
Weight 284 g (10 oz)

Discrete Inputs

Number of points 16
Number of groups 2

Points per group 8

Signal type True High

Input current

10 mA minimum ON
2 mA maximum OFF

Input resistance (nominal)

9.5 kOhm @ 50
7.5 kOhm @ 60

Switching level

74 VAC minimum ON
20 VAC minimum OFF

Response time

35 ms @ 60 Hz ON to OFF
10 ms @ 60 Hz OFF to ONF

31001697 10/2019
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Derating Curve
The diagram below depicts the derating curve for this 1/0O base.

18

All points @ 45 deg. C

14—----- R - - T - - - - TR
Number of points ON ' ' ' I I

124 - .- .. .o il [T I S

Ambient Temperature ( degrees C)
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Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base.

lllustration
The following illustration shows the internal connections between terminals.

16 N L1
l|looooooooooooooooooao

1L12L1
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Field Wiring Guidelines

Overview

Inputs are field wired to row 1 of the base. This section contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/0 base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Mapping Terminal Blocks

A CAUTION

power-up spikes.

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or

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

The following table shows mapping terminal blocks.

Row Terminal Function
1 1..16 Inputs
17 Neutral - 120 VAC for module (N)
18 Line - 120 VAC for module (L1)
2 1..8 Input group 1 - line (1L1)
9..16 Input group 2 - line (2L1)
17 Line for inputs group 1 (1L1)
18 Line for inputs group 2 (2L1)
3 8 Input group 1 - neutral (1N)
9..16 Input group 2 - neutral (2N)
17 Neutral for inputs group 1 (1N)
18 Neutral for inputs group 2 (2N1)

212

31001697 10/2019




170 ADI 540 50

Wiring Diagrams

Overview

This section contains diagrams to assist you in wiring the following types of devices:
e 2-wire configuration
e 3-wire configuration

2-Wire Devices
The diagram below shows an example of wiring for 2-wire devices:

g8
os2 s
R
- 0
] 123 45 678 91011121314 1516 N L1| 200 mA
row 000 D00 O0ODO0DO0Ooaoaoaoad o m
/ / } T slow-blow'
e e —
) TL12L1
row 1 0O 0o o0 0o o0 oo oo o o oo T o m T
| } ‘
TN 2N
row3 DDDDDDDDDDDDDDDDTT
‘ L
input device input device
number 1 number 15
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3-Wire Devices

The diagram below shows an example of wiring for 3-wire devices:

2.2
oso s
B
-
] 1T 2 345 6 78 91011121314 1516 N L1 200 mA
row DDDDDDDDD/IDDDDDDITSIOW_blow
—t——
1L12L1
row 2 DDDDDDDDD/IDDDDDDIT
. 1N 2N
row 0O OO0 o oo o|lofo 0O 0O o o oo
-~ T |
INL NPH —
input device
number 10
Simplified Schematics
The following diagram shows the field-side input circuitry.
OPTO
330 330
10f16
33 4F 1K «
<
Common ‘
221K 221K

2 groups of 8 each
1 common per group
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I/O Mapping

Overview

The 170 ADI 540 50 TSX Momentum I/O base supports 16 discrete inputs. This section contains
information about the mapping of the 1/O data into input words.

/0 Map
The 1/0 base may be mapped as one input word, or as 16 discrete input points.

IEC vs. Ladder Logic

In order to correctly field wire the inputs and map the input data, you need to know which type of
Momentum adapter is mounted on the base. Adapters may be either IEC compliant or 984 ladder
logic compliant.

IEC Compliant 984 Ladder Logic Compliant
Momentum Processor All None
Adapters
Momentum Communication | All, except 170 NEF 110 21
Adapters 170 NEF 110 21 170 NEF 160 21
170 NEF 160 21 170 FNT 110 00
170 FNT 110 00 170 FNT 110 01
170 FNT 110 01
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Data Mapping

The figure below shows how data is mapped on the 1/0 base with an IEC compliant adapter. When
the I/O is mapped as discrete points (1x), the MSB is assigned to pin 1 and the LSB is assigned to
pin 16. When the 1/O is mapped as a word or register (3x), the MSB (bit 15) is assigned to pin 16

and the LSB (bit 0) is assigned to pin 1.

IEC Format
/O mapped as discrete (1x) VO mapped as register/word (3x)

Adapter Adapter
0000000000000 8©0 R"W‘eeeeeeeeeee 966‘
@ 1234567 89101112131415161718 1 1234567891011 61718 @
':>\1e\15|14\13|12|11\10 ols[7]6]5]4]3]2]1] ‘o[1]2]3]4]5]6 [7[8]o o1 h2]i314]i5] —

LSB

Row

Row
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The figure below shows how data is mapped on the I/O base with a 984 ladder logic compliant
adapter. When the 1/O is mapped as discrete points (1x), the MSB is assigned to pin 16 and the
LSB is assigned to pin 1. When the 1/O is mapped as a word or register (3x), the MSB (bit 15) is
assigned to pin 1 and the LSB (bit 0) is assigned to pin 16.

984 Format
/O mapped as discrete (1x) 'O mapped as register/word (3x)
Adapter Adapter
‘eeeeeeeeeeeeeeeeee‘“w‘eaeeeeeeeeeeeeeeee‘
@ 1234567 89101112131415161718|| 1 |[1 2 34 56 7 8 9101112131415161718 @
|:>|1\2\3|4|5\6 7 [8[ofiofitfi2is[14f15]16] lishah3li2iifide [8]7][e[5]4 [3]2][1]0] —
MSB
‘eeeeeeeeeeeeeeeeee‘mw‘eeeeeeeeeeeeeeeeee‘
1234567 89101112131415161718|| 2 |[1 2 34 56 7 8 9101112131415161718

G‘How

1 inputs

31001697 10/2019 217



170 ADI 540 50

218 31001697 10/2019



Chapter 14

170 ADI 740 50 230 VAC - 16 Point Discrete Input Module
Base

Overview
This chapter describes the 170 ADI 740 50 TSX Momentum 1/O base.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 220
Specifications 222
Internal Pin Connections 225
Field Wiring Guidelines 226
Wiring Diagrams 227
1/0O Mapping 229
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Front Panel Components

Overview

This section contains an illustration of the front panel of the 170 ADI 740 50 I/O base and a
description of the LEDs.

Front Panel lllustration

The front panel of the I/O base is shown in the illustration below.

@

iR Rt = e i TN = =N N =l = RN =l =]

=

LB

o

. |IIIF

@é@€>

Components of the /O module

Label

Description

Internal interface (ATI) connector

Locking tab for the adapter

Ground contact for the adapter

LED status display

Module power and field inputs

Mounting holes for panel mount

Grounding screw

Busbar Mounting Slot

Locking tab for DIN rail mount

= O |0 (N a(dh|wWw|IN|=

Sockets for the terminal connectors
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LED lllustration

The LEDs are shown in the illustration below.

[112[3]4]516 7 89 [10/1 |2 [13[# 1516

LED Descriptions

The LEDs are described in the table below.

Indicator Condition Message
Ready Green Module is ready to communicate on network
Off Module not ready to communicate
Upper row | Green Input status (an LED per input);
IN input point active, i.e. input carries a 1 signal (logically ON)
1..16 Off Input status (an LED per input);
input point inactive, i.e. input carries a 0 signal (logically OFF)

31001697 10/2019
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Specifications

Overview

This section contains specifications for the 170 ADI 740 50 1/O base.

General Specifications

Module type

16 discrete inputs in 2 groups

Supply voltage

230 VAC

Supply voltage range

164 - 253 VACRMS @ 47 ... 63 Hz

Supply current consumption

50 mA at 230 VAC

Power dissipation

4 W + (# of input points on x .62 W)

Isolation

I/0 map 1 input word
Input to input none

Group to Group 1780 VAC
Field to communication adapter 1780 VAC

Fuses

Internal (non-replaceable

200 mA slow-blow

External (module power)

200 mA slow-blow (Wickmann 195020000 mA or equivalent)

EMC
Immunity IEC 1131-2
Surge on auxiliary power supply 2 kV
Emissions EN 50081-2

Agency approvals

UL, CSA, CE
FM Class 1,Div.2 pending
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Physical Dimensions

Width

125 mm (4.9 in)

Depth (with no adapter)

52 mm (2.05 in)

Length 141.5 mm (5.5 in) no or one busbar
159.5mm (6.3in) two busbars
171.5 mm (6.75in) three busbars
Weight 284 g (10 oz)

Discrete Inputs

Number of points 16
Number of groups 2

Points per group 8

Signal type True High

Input current

10 mA minimum ON
2 mA maximum OFF

Input resistance (nominal)

9.5 kKOhm @ 50 Hz
7.5 kOhm @ 60 Hz

Switching level

164 VAC minimum ON
40 VAC minimum OFF

Response time

13.3 ms @ 60 Hz ON to OFF
13.0 ms @ 60 Hz OFF to ONF

31001697 10/2019
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Derating Curve
The diagram below depicts the derating curve for this 1/0O base.

18

All points @ 45 deg. C

16 . . .

4—----- - - - A - - oo - - m - Ao o- - - -
Number of points ON ' ' ' I !

124 - - - .- T o I N

T I L o o

0 10 20 30 40 50 60
Ambient Temperature ( degrees C)

At 60 degrees C and maximum input voltage, the number of
points allowed ON is 10.
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170 ADI 740 50

Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base.

lllustration
The following illustration shows the internal connections between terminals.

16 N L1
l|loooooooooooooooaoaooao

1L12L1
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Field Wiring Guidelines

Overview

Inputs are field wired to row 1 of the base. This section contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/0 base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Mapping Terminal Blocks

A CAUTION

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or
power-up spikes.

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

The following table shows mapping terminal blocks

Row Terminal Function
1 1..16 Inputs
17 Neutral - 230 VAC for module (N)
18 Line - 230 VAC for module (L1)
2 1..8 Input group 1 - line (1L1)
9..16 Input group 2 - line (2L1)
17 Line for inputs group 1 (1L1)
18 Line for inputs group 2 (2L1)
3 ..8 Input group 1 - neutral (1N)
9..16 Input group 2 - neutral (2N)
17 Neutral for inputs group 1 (1N)
18 Neutral for inputs group 2 (2N1)
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Wiring Diagrams

Overview

This section contains diagrams to assist you in wiring the following types of devices:
e 2-wire configuration
e 3-wire configuration

2-Wire Devices
The diagram below shows an example of wiring for 2-wire devices:

g8
S5
A DA D
ooy 02
] 1T 2 3 4 5 6 7 8 91011121314 1516 N L1 200 mA
row /DDDDDDDDDDDDD/IEII low-blow
" s
e e
) 1L12L1
row 1DDDDDDDDDDDDDTDIT
| } ‘
TN 2N
row3 DDDDDDDDDDDDDDDDTT
‘ L
input device input device
number 1 number 15
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3-Wire Devices
The diagram below shows an example of wiring for 3-wire devices:

g8
S5t
S VH D
ol Eoer o2
12345678 91011121314 1516 N L1 200 mA
row 1 EIEIDDDDDDD/IDDDDDDTTSIOW_blow
[ —F1—»
1L12L1
row 2 EII:IDDEIEIDDD/IDDEIEIDDIT
5 TN 2N
row 0 OO O oo ologjo OO O oo o
INL NFH —
input device
number 10
Simplified Schematics
The following diagram shows the field-side input circuitry.
OPTO
330 330
10f16
.33HF 1K {
<
Common B
221K 221K

2 groups of 8 each
1 common per group
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I/O Mapping

Overview

The 170 ADI 740 50 TSX Momentum /O base supports 16 discrete inputs. This section contains
information about the mapping of the 1/O data into input words.

/0 Map
The 1/0 base may be mapped as one input word, or as 16 discrete input points.

IEC vs. Ladder Logic

In order to correctly field wire the inputs and map the input data, you need to know which type of
Momentum Adapter is mounted on the base. Adapters may be either IEC compliant or 984 Ladder
Logic compliant.

IEC Compliant 984 Ladder Logic Compliant
Momentum Processor All None
Adapters
Momentum Communication | All, except 170 NEF 110 21
Adapters 170 NEF 110 21 170 NEF 160 21
170 NEF 160 21 170 FNT 110 00
170 FNT 110 00 170 FNT 110 01
170 FNT 110 01
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Data Mapping

The figure below shows how data is mapped on the 1/0O base with an IEC Compliant adapter. When
the 1/O is mapped as discrete ponts (1x) the MSB is assigned to Pin 1 and the LSB is assigned to
Pin 16. When the I/O is mapped as a word or register (3x), the MSB (bit 15) is assigned to Pin 16
and the LSB (bit 0) is assigned to Pin 1.

IEC Format
/O mapped as discrete (1x) /O mapped as register/word (3x)

Adapter Adapter

eeeeeeeeeeaeeeaeee‘“w eaeaeeeeeeeeeeeeee‘
(1)753256750101112131415161718) 1 | 1.2 54 56 7 6 910111213141516 1718 (1)
':>\16|15\14\13|12|11|1o|9|8|7|6|5|4\3\2|1\ (o[1]2]3]4]5]6 [7]8]o lofi1f2f13[14]15] —

RN EEEEEEEEEEEEEEEEEE
123456789 123456789

EEEEEEEEEEEEEEEER Y EEEEEEEEEEEEEEEERER
1234567889 123456789
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The figure below shows how data is mapped on the I/O base with a 984 Ladder Logic Compliant
adapter. When the 1/O is mapped as discrete points (1x) the MSB is assigned to Pin 16 and the

LSB is assigned to Pin 1. When the 1/O is mapped as a word or register (3x), the MSB (bit 15) is
assigned to Pin 1 and the LSB (bit 0) is assigned to Pin 16.

984 Format

IO mapped as discrete (1x) /O mapped as register/word (3x)

Adapter Adapter

‘eeeeeeeeeeeeeeeeee‘mw‘eeeeeeeeeeeeeeeeee‘
123456789 123456789

@ 10111213 1415161718 1 10111213 1415161718 @
':>\1\2|3\4\5|6|7\8\9|10\11h2h3\14\15\16\ lishahi3izfitido[8]7]e[5]4]3]2]1]0] —
MSB
‘eeeeeeeeeeeeeeeeee‘“ow‘eeeeeeeeeeeeeeeeee‘
1234567 89101112131415161718|| 2 ||1 2 34 56 7 8 9101112131415161718
[1]2]3]4[5]e [7[8]ofiofi1i2h3[14]15]16]

EEEEEEEEEEEEEEEEE A EEEEEEEEEEEEEEEEED
123456789 1234567 895101112131415161718
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Chapter 15
170 ADM 350 10 24 VDC - 16 Pt. In/ 16 Pt. Out Module Base

Overview
This chapter describes the 170ADM 350 10 TSX Momentum I/O base.
See also 170 ADM 350 11 (see page 257)and 170 ADM 350 15 (see page 269).

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 234
Specifications 236
Internal Pin Connections 239
Field Wiring Guidelines 240
Wiring Diagrams 242
1/0O Mapping 247
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170 ADM 350 10

Front Panel Components

Overview

This section contains an illustration of the front panel of the 170 ADI 350 10 I/O base and a
description of the LEDs.

Front Panel lllustration

The front panel of the I/O base is shown in the illustration below.

Components of the /O module

Label Description

1 Internal interface (ATI) connector

2 Locking and ground contact for the adapter
3 LED status display

4 Mounting holes for panel mount

5 Grounding screw

6 Busbar Mounting Slot

7 Locking tab for DIN rail mount

8 Sockets for the terminal connectors

234
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LED lllustration

The LEDs are shown in the illustration below.

LED Descriptions

[112[3]4]5]6 17|80 1011 1213 [%[15]16 |

The LEDs are described in the table below.

Indicator Condition | Message
Ready Green Module is ready to communicate. Operating voltage for internal
logic (5 V) is present.

Off Module is not ready.
1L+ Green Output voltage 1L+ for outputs 1 ... 8 (group 1) is present

Off Output voltage for outputs 1 ... 8 (group 1) is not present
2L+ Green Output voltage 2L+ for outputs 9 ... 16 (group 2) is present

Off Output voltage for outputs 9 ... 16 (group 2) is not present
Upper row | Green Input status (an LED per input); Input point active, ie. input carries
IN a 1 signal (logically ON)
1..16 Off Input point inactive, ie. input carries a 0 signal (logically OFF)
Middle row | Green Output status (an LED per output); Output point active, ie. output
ouT carries a 1 signal (logically ON)
1..16 Off Output point inactive, ie. Output carries a 0 signal (logically OFF)
Lower row | Red Output overload (an LED per output). Short circuit or overload on
ERR the corresponding output.
1..16 Off Outputs 1 ... 16 operating normally.

31001697 10/2019
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Specifications

Overview

This section contains specifications for the 170 ADM 350 10 I/O base.

General Specifications

Module type 16 discrete inputs in 1 group
16 discrete outputs in 2 groups (8 pts/group)
Supply voltage 24 VDC

Supply voltage range

20...30 VDC

Supply current consumption

max. 250 mA at 24 VDC

Power dissipation

6 W + ( (# of input points on x .144 W) + (# of output
points on x .25 W) )

I/O map

1 input word
1 output word

Isolation

Input to input none
Output group to output group none
Input to output group none

Field to communication adapter

Defined by communication adapter type

Fuses

Internal

none

External: operating voltage

1 A slow-blow (Bussman GDC-1A or equivalent)

External: input voltage

According to the supply of the connected sensors—not to
exceed 4A fast-blow

External: output voltage

According to the supply of the connected actuators—not
to exceed 4 A fast-blow/ group

EMC
Immunity IEC 1131-2
Surge on auxiliary power supply 2 kV
Emissions EN 50081-2

Agency approvals

UL, CSA, CE, FM Class 1, Div. 2 pending
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Physical Dimensions

Width

125 mm (4.9 in)

Depth (with no adapter)

40 mm (1.54 in)

Length 141.5 mm (5.5 in) no or one busbar
159.5mm (6.3in) two busbars
171.5 mm (6.75in) three busbars
Weight 200 g (0.44 Ib)

Discrete Inputs

Number of points 16
Number of groups 1

Points per group 16

Signal type True High

IEC 1131 type

1+ (See Appendix /EC 1137 Input Types, page 705
for definitions of IEC input types.)

ON voltage

+11... 430 VDC

OFF voltage

-3...+5VDC

Input current

10.0 mA minimum ON 2.0 mA maximum OFF

Input voltage range

-3...+30VDC

Input resistance

4 kOhm

Response time

2.2 ms OFF to ON
3.3 ms ON to OFF

31001697 10/2019
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Discrete Outputs

Output type Solid state switch
Output supply voltage 24 VDC
Output supply voltage range 20...30VDC
Output voltage External supply - .5 VDC
Number of points 16
Number of groups 2
Points per group 8
Current capacity 0.5 A/point maximum
4 A/group
8 A/module
Signal type True High
Leakage current (output out) <1mA@ 24 VDC
Surge (inrush) current 5Afor 1 ms

On state voltage drop

<05VDC@05A

Fault sensing
(See Note Below)

Outputs are electronically safeguarded to assist in
short circuit and overload protection

Fault reporting

1 red LED/point (row 3) ON when short current/
overload occurs

Error indication

Output overload for at least one out put (1/O-Error)
to communication adapter

Response time
(resistive load / 0.5 A)

< 0.1 ms OFF to ON
< 0.1 ms ON to OFF

Maximum switching cycles

1000/h for 0.5 A inductive load
100/s for 0.5 A resistive load
8/s for 1.2 W Tungsten load

NOTE: Discrete 24 VDC outputs incorporate thermal shutdown and overload protection. The

output current of a shortened output is limited to a nondestructive value. The short circuit heats the
output driver and the output will switch off. The output will switch on again if the driver leaves the
overtemperature condition. If the short circuit still exists, the driver will reach the overtemperature
condition again and will switch off again.
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Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base and an optional busbar.

lllustration

Rows 1 through 3 show the internal connections between terminals on the 1/0 base. Row 4 through
6 show the internal connections on the optional busbar.

1 16 M- L+
1E|E|DDE|EIEIEIE|E|DDE|EIEIEIE|D

161L+2LH
2I:|I:|DDI:!IZIEIEII:!E!DDI:!IZIEIEII:!D
3 M- M-
LI R e e e e R e e e e e o e e
CR I B o o e e o S e o o o e o o o o o |
I R e e B R e S e o B = |
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Field Wiring Guidelines

Overview

Inputs are field wired to row 1 of the base. The outputs are field wired to row 2. This section
contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/O base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Busbar May Be Required

Depending on the type of field devices you are using, you may need a 1-, 2-, or 3- row busbar. The
following busbars are available from Schneider Electric.

Type Number of Rows Part Number

Screw-in 1-row 170 XTS 006 01
2 - row 170 XTS 005 01
3-row 170 XTS 004 01

Spring-clip 1-row 170 XTS 007 01
2 - row 170 XTS 008 01
3-row 170 XTS 003 01
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Mapping Terminal Blocks

A CAUTION

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or
power-up spikes.

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

The following table shows mapping terminal blocks and optional busbars.

Row Terminal Function
1 1...16 Inputs
17 Return (M-)
18 + 24 VDC Operating voltage (L+)
2 1..8 Outputs for group 1
9..16 Outputs for group 2
17/18 + 24 VDC for output group 1 (1L+) and group 2 (2L+)
3 1..16 Return for outputs
17/18 Return (M-)
1..18 Input voltage for inputs I1 ... 116 or PE
1..18 Return (M-)
1..18 Protective earth (PE)

Protective Circuit May Be Required

When contacted switches are used on the input lines or when lines to the peripherals are very long,
the outputs of inductive loads require protective circuitry with a clamping/suppressor diode. Install
the protective circuit prallel to the operating coil.

31001697 10/2019
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Wiring Diagrams

Overview
This section provides diagrams to assist you in wiring the following types of devices:
e 2-wire devices
e sensors activated by an output
e 4-wire sensors with a 2-wire actuator
e broken wire detection

2-Wire Devices

The diagram below shows an example of wiring for two-wire devices. Separate connections to pins
17 and 18 are shown on row 3, even though these two pins are internally connected. This is done
to halve the load.

24 VDC
24VDC
Return

. |4 16 16 M- L+
O o o o D/. 0O 0o oo0oo0oodo0o0 - T 1 A S|0W—b|0W
e
1 / 06 161L+2L+
2 [} o o o .\D O 0o o0oo0o0o0o0oO0 - T
e — max. 4 A
— fast-blow
- - -
3 O o o o o \ 0o o0 oo oo o oo o T T
!

DDDDD%‘FDDDDDDDDDDDBL* max. 4 A
I

— fast-blow

1 group of inputs/outputs
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Sensor Activated by Output

The wiring diagram below shows an example of a sensor activated by an output. The diagram
shows the sensors being supplied with voltage only when the outputs on pins 6 and 14, row 2, are
high. The inputs from pins 6 and 14, row 1, can be high only when one of the associated outputs
is high.

Separate connections to pins 17 and 18 are shown on row 3, even though these two pins are
internally connected. This is done to halve the load.

88t
>>§
3de
11 6 14 16 M- L+
DDDDDTDDDDDDD/IEIDIIII
— 1A
— slow-blow
1/ 6 / 14 161120+
2 |ob o DD/DDD DDD/EIDIIT
— — max. 4 A
 E—
— fast-blow
T
M- M- M-
3DDDDDIDDDDDDDDDDIIT
4 PE Pﬁ
DDDDD/IDDEDDDDDDDDII

1 group of inputs/outputs
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Four-Wire Sensor with a Two-Wire Actuator

The diagram below shows a four-wire sensor with a two-wire actuator. The process of wiring a 3-
wire sensor is very similar to the one below. Because 3-wire sensors do not require PE, a 2-row
busbar could be used instead of the 3-row busbar shown.

Separate connections to pins 17 and 18 are shown on row 3, even though these two pins are
internally connected. This is done to halve the load.

24 VDC
24 VDC
Return

1 6 16 M- L+
1 |oooo D/l 0O0oo0ooDO0DDoDoDDoDoaOawmae
— 1A
— slow-blow
) 1 6 161L2L+
O o 0 O o \EI 00O O0ODOODOOoOGoTOom T
— — max. 4 A
E fast-blow
3 M- M- M-
o o o o g \D O oo oo oo oo m F
4 3L+ 3L+
o oooao ooojocooooooo Rl max. 4 A
- H| = fast-blow
5|g o o oo Doojoooo00Dooow
8 /z‘/ PE PE
o o o b m Y O e R = R A = Y |
N + - PE
e —|
<D> [ group of inputs/outputs
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Broken Wire Detection

The diagram below shows a three-wire actuator with an optional wiring scheme for broken wire
detection. The dotted line reads back whether or not current has reached the actuator. When the
output on pin 6, row 2, is high, the input from pin 6, row 1, must also be high.

Separate connections to pins 17 and 18 are shown on row 3, even though these two pins are
internally connected. This is done to halve the load.

24 VDC
24VDC
Return

1 6 16 M- L+
1 0o oo o o = 0o o0 o0 o0o0o0o0o0oo0o s
— 1A
— slow-blow
T 6 161L+2L+
2 o o- o g D/ O o0ooooooooom. T
" = max. 4 A
. —T
— fast-blow
| E—
M M- M
3po/boompDoo0o0o0OdO0O0OoORM
4 PE PE‘
O (0o o-,0a EI/ O O0Oo o o oo oooaom.
IN - J
PE
—D— 1 group of inputs/outputs

Simplified Input Schematics
The following diagram shows the field-side input circuitry.

1.6 K 1.96 K 82K

INPUT *
(1 of 16) | .

047—

274 HF
v g Vref
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Simplified Output Schematics

The following diagram shows the field-side output circuitry.

OUTPUT
= of 16)

A HF

;E

(monitor and feedback/overload protection)
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I/O Mapping

Overview

The 170 ADM 350 10 TSX Momentum /O base supports 16 discrete inputs and 16 discrete

outputs. This section contains information about the mapping of the 1/O data into input words and

output words.

1/0 Map

The I/0O base may be mapped as one input word and as one output word, or as 16 discrete input
points and as 16 discrete output points.

IEC vs. Ladder Logic

In order to correctly field wire the inputs/outputs and map the input/outputs data, you need to know
which type of Momentum Adapter is mounted on the base. Adapters may be either IEC compliant
or 984 Ladder Logic compliant.

Adapters

170 NEF 110 21
170 NEF 160 21
170 FNT 110 00
170 FNT 110 01

IEC Compliant 984 Ladder Logic Compliant
Momentum Processor All None
Adapters
Momentum Communication | All, except 170 NEF 110 21

170 NEF 160 21
170 FNT 110 00
170 FNT 110 01

31001697 10/2019
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Data Mapping

The figure below shows how data is mapped on the 1/0O base with an IEC Compliant adapter. When
the 1/0 is mapped as discrete points (1x/0x), the MSB is assigned to Pin 1 and the LSB is assigned
to Pin 16. When the 1/O is mapped as a word or register (3x/4x), the MSB (bit 15) is assigned to
Pin 16 and the LSB (bit 0) is assigned to Pin 1.

IEC Format
/O mapped as discrete (1x/0x) /O mapped as register/word (3x/4x)

Adapter Adapter

eeeeeeeeeseeeeeeee‘“"w 6000660000000 0000
@ 1234567 89101112131415161718| 1 |1 2 34 56 7 8 9101112131415161718 @
':>\16\15|14\13\12|11|10\9\8\7\6|5\4\3\2\1\ ‘o[1]2][3]4]5]6 [7 [8]afiofi1i2iz[i4)i5] —
LSB MSE
eeeeeeeeeeeeeeeeee‘m‘” ‘eeeeeeeeeeeeeeeeee‘
@ 1234567 806101112131415161718| 2 |12 34 56 7 8 9101112131415161718 @
CZ'\16\15|14\13\12|11|10\9\8\7\6|5\4\3\2\1\ ‘o[1]2]3]a]5]6 [7 [8]afioh12hih4)i5] —
LSB MSB

cocoo000000000000000|RWecocooc00000000000600
123456789 1234567889

1 inputs
2 outputs
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The figure below shows how data is mapped on the I/O base with a 984 Ladder Logic Compliant
adapter. When the I/O is mapped as discrete points (1x/0x), the MSB is assigned to Pin 16 and the
LSB is assigned to Pin 1. When the I/O is mapped as a word or register (3x/4x), the MSB (bit 15)
is assigned to Pin 1 and the LSB (bit 0) is assigned to Pin 16

984 Format

/O mapped as discrete (1x/0x)

/O mapped as register/word (3x,4x)

Adapter

Adapter

o
1

r @

RN -R- NN R N N N R-R NN
34567 89101112131415161718

—_

Row

20000000000 BOBODBOBDH
1234567 89101112131415161718

[1]2]3]a]5]6 [7[8]ofofi1h23)i4)i5]16]

2
1sfiafiafizfiificfo [8]7]6]5]4][3]2]1]0]

[HONRIIS

MSB LSB
‘eeeeeeeeeeeeeeeeee‘ﬁw EEEEEEEEEEEEEEEEEE
1234567 89101112131415161718|| 2 ||1 2 34 56 7 8 9101112131415161718
[1]2]3]a]5]6 [7 [8]9Nofi1 12131415 ]16] ishafsfi2fiifie [8]7]6]5][4][3]2]1]0]

MSB LSB
‘eeeeeeeeeeeeeeeeee Row ‘eeeeeeeeeeeeeeeeee‘
123456 7 89101112131415161718|| 3 |1 2 34 56 7 8 9101112131415161718

1 inputs
2 outputs

le 1o
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Chapter 16
170 ADM 350 11 24 VDC - 16 Pt. In/ 16 Pt. Out Module Base

Overview
This chapter describes the 170 ADM 350 11 TSX Momentum 1/O base.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 252
Specifications 254
Internal Pin Connections 257
Field Wiring Guidelines 258
Wiring Diagrams 260
1/0O Mapping 265
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Front Panel Components

Overview
This section contains an illustration of the front panel of the 170 ADI 350 11 I/O base and a
description of the LEDs.

Front Panel lllustration
The front panel of the I/O base is shown in the illustration below.

©
[ AL

= L ey
LTI

)
5
(6)

Components of the /0 module

Label Description

Internal interface (ATI) connector

Locking and ground contact for the adapter

LED status display

Mounting holes for panel mount

Grounding screw

Busbar Mounting Slot

Locking tab for DIN rail mount

O N[O |~ W[N]~

Sockets for the terminal connectors
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LED lllustration

This I/O base has one LED, the ready indicator shown in the illustration below.

LED Descriptions

[1]2[3|4 (5|67 5|9 1011|1213 41516

The ready indicator is described in the table below.

Indicator Condition | Message
Ready Green Module is ready to communicate. Operating voltage for internal
logic (5 V) is present.

Off Module is not ready.
1L+ Green Output voltage 1L+ of inputs 1 ... 8 (group 1) is present

Off Output voltage of inputs 1 ... 8 (group 1) is not present
2L+ Green Output voltage 2L+ of inputs 9 ... 16 (group 2) is present

Off Output voltage of inputs 9 ... 16 (group 2) is not present
Upper row | Green Input status (an LED per input); Input point active, ie. input carries
IN a 1 signal (logically ON)
1..16 Off Input point inactive, ie. input carries a 0 signal (logically OFF)
Middle row | Green Output status (an LED per output); Output point active, ie. output
ouT carries a 1 signal (logically ON)
1..16 Off Output point inactive, ie. Output carries a 0 signal (logically OFF)
Lower row | Red Output overload (an LED per output). Short circuit or overload on
ERR the corresponding output.
1..16 Off Outputs 1 ... 16 operating normally.

31001697 10/2019
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Specifications

Overview

This section contains specifications for the 170 ADM 350 11 1/O base.

General Specifications

Module type 16 discrete inputs in 1 group
16 discrete outputs in 2 groups (8 pts/group)
Supply voltage 24 VDC

Supply voltage range

20...30 VDC

Supply current consumption

max. 250 mA at 24 VDC

Power dissipation

6 W + ( (# of input points on x .144 W) + (# of output
points on x .25 W) )

I/O map

1 input word
1 output word

Isolation

Input to input none
Output group to output group none
Input to output group none

Field to communication adapter

Defined by Communication Adapter type

Fuses

Internal

none

External: operating voltage

1 A slow-blow (Bussmann GDC-1A or equivalent)

External: input voltage

According to the supply of the connected
sensors—not to exceed 4A fast-blow

External: output voltage

According to the supply of the connected
actuators—not to exceed 4 A fast-blow/ group

EMC
Immunity IEC 1131-2
Surge on auxiliary power supply 500V
Emissions EN 50081-2

Agency approvals

UL, CSA, CE, FM Class 1, Div. 2 pending
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Physical Dimensions

Width

125 mm (4.9 in)

Depth (with no adapter)

40 mm (1.54 in)

Length 141.5 mm (5.5 in) no or one busbar
159.5mm (6.3in) two busbars
171.5 mm (6.75in) three busbars
Weight 200 g (0.44 Ib)

Discrete Inputs

Number of points 16
Number of groups 1

Points per group 16

Signal type True High

IEC 1131 type

1+ (See Appendix /EC 1137 Input Types, page 705
for definitions of IEC input types.)

ON voltage

+11... 430 VDC

OFF voltage

-3...+5VDC

Input current

2.5 mA minimum ON (6 mA at 24 VDC)
1.2 mA maximum OFF

Input voltage range

-3...+30VDC

Input resistance

4 kOhm

Response time

60 microsec OFF to ON
80 microsec ON to OFF

31001697 10/2019
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Discrete Outputs

Output type Solid state switch
Output supply voltage 24 VDC
Output supply voltage range 20...30VDC
Output voltage External supply - .5 VDC
Number of points 16
Number of groups 2
Points per group 8
Current capacity 0.5 A/point maximum
4 A/group
8 A/module
Signal type True High
Leakage current (output out) <1mA@ 24 VDC
Surge (inrush) current 5Afor 1 ms

On state voltage drop

<05VDC@05A

Fault sensing
(See Note Below)

Outputs are electronically safeguarded to assist in
short circuit and overload protection

Fault reporting

1 red LED/point (row 3) ON when short current/
overload occurs

Error indication

Output overload for at least one out put (1/O-Error)
to communication adapter

Response time
(resistive load / 0.5 A)

< 0.1 ms OFF to ON
< 0.1 ms ON to OFF

Maximum switching cycles

1000/h for 0.5 A inductive load
100/s for 0.5 A resistive load
8/s for 1.2 W Tungsten load

NOTE: Discrete 24 VDC outputs incorporate thermal shutdown and overload protection. The

output current of a shortened output is limited to a nondestructive value. The short circuit heats the
output driver and the output will switch off. The output will switch on again if the driver leaves the
overtemperature condition. If the short circuit still exists, the driver will reach the overtemperature
condition again and will switch off again.
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Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base and an optional busbar.

lllustration

Rows 1 through 3 show the internal connections between terminals on the 1/0 base. Row 4 through
6 show the internal connections on the optional busbar.

1 16 M- L+
1 [DbooDDOoDOoDODODODOoOODODO O U  Ooon

1 161L+2L+H
2 l[DDDCODODODODODODODOCDOCODO OO OOOaOoan

3 M- M-
4 55 5 5 5 = =5 =5 § 8 & 8§ § =B =8 = ==
5 — 5555555 nssna
6 —fF s 55555 555 558
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Field Wiring Guidelines

Overview

Inputs are field wired to row 1 of the base. The outputs are field wired to row 2. This section
contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/O base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Busbar May Be Required

Depending on the type of field devices you are using, you may need a 1-, 2-, or 3- row busbar. The
following busbars are available from Schneider Electric.

Type Number of Rows Part Number

Screw-in 1-row 170 XTS 006 01
2 - row 170 XTS 005 01
3-row 170 XTS 004 01

Spring-clip 1-row 170 XTS 007 01
2 - row 170 XTS 008 01
3-row 170 XTS 003 01
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Mapping Terminal Blocks

A CAUTION

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or
power-up spikes.

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

The following table shows mapping terminal blocks and optional busbars.

Row Terminal Function
1 1...16 Inputs
17 Return (M-)
18 + 24 VDC Operating voltage (L+)
2 1..8 Outputs for group 1
9..16 Outputs for group 2
17/18 + 24 VDC for output group 1 (1L+) and group 2 (2L+)
3 1..16 Return for outputs
17/18 Return (M-)
1..18 Input voltage for inputs I1 ... 116 or PE
1..18 Return (M-)
1..18 Protective earth (PE)

Protective Circuit May Be Required

When contacted switches are used on the input lines or when lines to the peripherals are very long,
the outputs of inductive loads require protective circuitry with a clamping/suppressor diode. Install
the protective circuit prallel to the operating coil.
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Wiring Diagrams

Overview
This section provides diagrams to assist you in wiring the following types of devices:
e 2-wire devices
e sensors activated by an output
e 4-wire sensors with a 2-wire actuator
e broken wire detection

2-Wire Devices

The diagram below shows an example of wiring for two-wire devices. Separate connections to pins
17 and 18 are shown on row 3, even though these two pins are internally connected. This is done
to halve the load.

24 VDC
24\VDC
Return

1A
T e slow-blow

= max. 4A
— fast-blow
M M- M-
3 O oo oo e o0 0 ofo0 o oo o oo T T
L
4|lg o oo |:|3L+|:| OoOoloooooaoao nglﬂ — max. 4A
J g gy fast-blow

1 group of inputs/outputs
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Sensor Activated by Output

The wiring diagram below shows an example of a sensor activated by an output. The diagram
shows the sensors being supplied with voltage only when the outputs on pins 6 and 14, row 2, are
high. The inputs from pins 6 and 14, row 1, can be high only when one of the associated outputs
is high.

Separate connections to pins 17 and 18 are shown on row 3, even though these two pins are
internally connected. This is done to halve the load.

24 VVDC
24 VDC
Return

14 16 M- L+

1 6
1DDDDEI;EIDDDDDD/IDDIII

— 1A
— slow-blow
) 1/ 6 / 14 161L+2L+
o o o o o o o o o o O 0o m
/ /- T — max. 4A
| —
— fast-blow
M- M- M-
3 Oo|ofb O oM OODOQOCOOOCOOTOMN F

PE P
DDDDD/IDDEDDDDDDDDI

1 group of inputs/outputs
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Four-Wire Sensor with a Two-Wire Actuator

The diagram below shows a four-wire sensor with a two-wire actuator. The process of wiring a 3-
wire sensor is very similar to the one below. Because 3-wire sensors do not require PE, a 2-row
busbar could be used instead of the 3-row busbar shown.

Separate connections to pins 17 and 18 are shown on row 3, even though these two pins are
internally connected. This is done to halve the load.

24 VDC
24 VDC
Return

1 6 16 M- L+
1 o o o o D/ O o o o o o o o o o N
ju— 1A
— slow-blow
1 6 161L+2L+
2 o o0 O 0O \ZI 0O 0O o o o oo o g N T
o — max. 4A
— fast-blow
3 M- M- M-
a o o o o \D O oo o o o o o o N r
4 3L+ 3L+
o oo oo boojoooo o000 R max. 4A
- o fast-blow
5 (o oo oo mI i n [ n = S N
6 /E/ PE PH
o o oD OO0 Oo|looooooaoao
N + - PE
N —
<U> 1 group of inputs/outputs
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Broken Wire Detection

The diagram below shows a three-wire actuator with an optional wiring scheme for broken wire
detection. The dotted line reads back whether or not current has reached the actuator. When the
output on pin 6, row 2, is high, the input from pin 6, row 1, must also be high.

Separate connections to pins 17 and 18 are shown on row 3, even though these two pins are
internally connected. This is done to halve the load.

24VDC
24VDC
Return

1 6 16 M- L+
1 0o ooo o s 00000 o0 oo oo o n N
— TA
— slow-blow
1 [ 161L+£2L+
2 |oDo-ooao D/ OODo0DOO0DOoOOoOOoODoDoOm T
L max. 4A
— fast-blow
M M- M
3 0o o0 0o o = 0O 0O 0O 0 o0 oo oo o n F
4 PE PE‘
0|0 oo o 00O O0OO0OOoODOoOODoO oROoRTa g
IN - J
PE
— [ group of inputs/outputs

Simplified Input Schematics
The following diagram shows the field-side input circuitry.

196K 196K 82K
;

NPUT ™ A R
/ -

(1 of 16)
274 Pt
v g V ref
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Simplified Output Schematics
The following diagram shows the field-side output circuitry.

OUTPUT
ot 16)

1 pF

g

(monitor and feedback/overload protection)
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I/O Mapping

Overview

The 170 ADM 350 11 TSX Momentum /O base supports 16 discrete inputs and 16 discrete
outputs. This section contains information about the mapping of the 1/O data into input words and
output words.

1/0 Map

The I/O base may be mapped as one input word and one output word, or as 16 discrete input points
and 16 discrete output points.

IEC vs. Ladder Logic

In order to correctly field wire the inputs/outputs and map the input/output data, you need to know
which type of Momentum Adapter is mounted on the base.

Adapters may be either IEC compliant or 984 Ladder Logic compliant.

IEC Compliant 984 Ladder Logic Compliant
Momentum Processor All None
Adapters
Momentum Communication | All, except 170 NEF 110 21
Adapters 170 NEF 110 21 170 NEF 160 21
170 NEF 160 21 170 FNT 110 00
170 FNT 110 00 170 FNT 110 01
170 FNT 110 01
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Data Mapping

The figure below shows how data is mapped on the 1/0O base with an IEC Compliant adapter. When
the 1/0 is mapped as discrete points (1x/0x), the MSB is assigned to Pin 1 and the LSB is assigned
to Pin 16. When the 1/O is mapped as a word or register (3x/4x), the MSB (bit 15) is assigned to
Pin 16 and the LSB (bit 0) is assigned to Pin 1.

IEC Format
/O mapped as discrete (1x/0x) VO mapped as register/word (3x/4x)

e 1o

Adapter Adapter

eeeeeeeeeeeeeeeeee‘“o‘" ‘eeeeeeeeeeeeeeeeee‘

1234567 89101112131415161718| 1 ||[1 2 34 56 7 8 9101112131415161718 @

nefisfi413fizfi1[10[s[8[7[6[5[4[3[2]1] [o[1[2[s]aTs[6 [ [e o o Thzhafias] [
LSB MSB

eeeeeeeeeeeeeeeeee‘ﬁw ‘eeeeeeeeeeeeeeeeee‘

1234567 89101112131415161718| 2 ||[1 2 34 56 7 8 9101112131415161718 @

hefisfia[1sfizfif10]e[s] 7[6]5][4]3[2] 1] ‘o[1]2]3]4[5]6 [7][8]2 tofi1fi2fi3[14]15] —
LSB MSB

cocooooooo000000000|RfWcoooo00000000000080
123456789 123456789

1 inputs
2 outputs
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The figure below shows how data is mapped on the I/O base with a Ladder Logic Compliant

adapter. When the I/O is mapped as discrete points (1x/0x), the MSB is assigned to Pin 16 and the
LSB is assigned to Pin 1. When the I/O is mapped as a word or register (3x/4x), the MSB (bit 15)
is assigned to Pin 1 and the LSB (bit 0) is assigned to Pin 16.

984 Format
/O mapped as discrete (1x/0x) 'O mapped as register/word (3x,4x)
Adapter Adapter
‘eeeeeeeaeeeeeeeeee R"W‘eeeeaeeeeeeeeeeeee
@ 1234567 89101112131415161718|| 1 ||1 2 34 56 7 8 9101112131415161718
:>|1|2|3|4\5\6\7\8\9|10\11h2h3|14\15|1s| (ishafig12ii1d o [8]7[6]5]4[3]2]1]0]
MSB LSB
‘eeeeeeeaeeeeeeeeee R"W‘eeeeeeeeeeeeeeeeee
@ 1234567 89101112131415161718|| 2 ||[1 2 34 56 7 8 9101112131415161718
C:'|1|2|3|4\5\6\7\8\9|10\11h2h3|14\15|16| [ishafigi2fiiid e [8]7]6]5][4[3]2]1]0]
MSB LSB
‘eeeeeeeeeeeeeeeeee‘“m ‘eeeeeeeeeeeeeeeeee
1234567 89101112131415161718|| 3 ||[1 2 34 56 7 8 9101112131415161718
1 inputs
2 outputs

le Do
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Chapter 17
170 ADM 350 15 24 VDC - 16 Pt. In/ 16 Pt. Out Module Base

Overview
This chapter describes the 170 ADM 350 15 TSX Momentum 1/O base.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 270
Specifications 272
Internal Pin Connections 275
Field Wiring Guidelines 276
Wiring Diagrams 278
1/0O Mapping 279
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5

Front Pane

Overview

| Components

This section contains an illustration of the front panel of the 170 ADI 350 15 I/O base and a
description of the LEDs.

Front Panel lllustration

The front panel of the I/O base is shown in the illustration below.

.
>

(&)
5
(6)

Components of the /O module

Label

Description

Internal interface (ATI) connector

Locking and ground contact for the adapter

LED status display

Mounting holes for panel mount

Grounding screw

Busbar Mounting Slot

Locking tab for DIN rail mount

o INoO|ga |~ OWIN| =

Sockets for the terminal connectors
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LED lllustration
This I/O base has one LED, the ready indicator shown in the illustration below.

(112|345 (617|819 [10[1 2131 |16

LED Descriptions
The ready indicator is described in the table below.

Indicator Condition | Message
Ready Green Module is ready to communicate. Operating voltage for internal
logic (5 V) is present.

Off Module is not ready.
1L+ Green Output voltage 1L+ of inputs 1 ... 8 (group 1) is present

Off Output voltage of inputs 1 ... 8 (group 1) is not present
2L+ Green Output voltage 2L+ of inputs 9 ... 16 (group 2) is present

Off Output voltage of inputs 9 ... 16 (group 2) is not present
Upper row | Green Input status (an LED per input); Input point active, ie. input carries
IN a 1 signal (logically ON)
1..16 Off Input point inactive, ie. input carries a 0 signal (logically OFF)
Middle row | Green Output status (an LED per output); Output point active, ie. output
ouT carries a 1 signal (logically ON)
1..16 Off Output point inactive, ie. Output carries a 0 signal (logically OFF)
Lower row | Red Output overload (an LED per output). Short circuit or overload on
ERR the corresponding output.
1..16 Off Outputs 1 ... 16 operating normally.
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350 15

Specifications

Overview
This section contains specifications for the 170 ADM 350 15 1/O base.
NOTE: In order for the 170 ADM 350 15 module to comply with the Directives 73/23/EEC (LV) and

89/336/EEC (EMC) and the IEC standards, EN 61131-2:2003 and EN 55011, the module must be
used with a Telemecanique power supply, model numbers ABL7 RE2403, ABL RE2405, or ABL

RE2410.
General Specifications
Module type 16 discrete inputs in 1 group
16 discrete outputs in 2 groups (8 pts/group)
Supply voltage 24 VDC
Supply voltage range 20-30 VDC
Supply current consumption max. 250 mA at 24 VDC
Power dissipation 6 W + ( (# of input points on x .144 W) + (# of output
points on x .25 W) )
I/0 map 1 input word
1 output word
Isolation
Input to input none
Output to output none
Input to output group 500 VAC for 1 minute
I/0 Points to Communication Interface 500 VAC for 1 minute
Module power to logic none
Module power to I/O points 500 VAC for 1 minute
Fuses

Internal

none

External: module power

1 A slow-blow (Bussmann GDC-1A or equivalent)

External: input power

1 A slow-blow (Bussmann GDC-1A or equivalent)

External: output power

According to the supply of the connected
actuators—not to exceed 6.3 A fast-blow/ group

272
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EMC
Immunity IEC 1131-2
Surge on auxiliary power supply 500V
Emissions EN 50081-2
Agency approvals UL, CSA, CE, FM Class 1, Div. 2 pending

Physical Dimensions

Width 125 mm (4.9 in)
Depth (with no adapter) 40 mm (1.54 in)
Length 141.5 mm (5.5 in) no or one busbar

159.5mm (6.3in) two busbars
171.5 mm (6.75in) three busbars

Weight 200 g (0.44 Ib)

Discrete Inputs

Number of points 16

Number of groups 1

Points per group 16

Signal type True Low

IEC 1131 type 1 (See Appendix /EC 11317 Input Types, page 705 for definitions
of IEC input types.)

ON voltage 0..5VDC

OFF voltage 15...30vDC

Input current 2.0 mA minimum ON
0.5 mA maximum OFF

Input voltage range 0..+30VvDC

Input resistance 4 kOhm

Response time 2.2 ms OFF to ON
3.3 ms ON to OFF
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Discrete Outputs

Output type Solid state switch (sinking)
Output supply voltage 24 VDC

Output supply voltage range 20-30 VDC

Number of points 16

Number of groups

1

Current capacity

0.5 A/point maximum
5 A/module

Signal type

True Low

Leakage current (output out)

<1mA @ 24 VDC

Surge (inrush) current

1 A for 1 ms Current limited

On state voltage drop

<05VDC@05A

Fault sensing
(See Note Below)

Outputs are electronically safeguarded to assist in
short circuit and overload protection

Fault indication

1 red LED/point (row 3) ON when short current/
overload occurs

Error reporting

none

Response time
(resistive load / 0.5 A)

<1 ms OFF to ON
<1 ms ON to OFF

Maximum switching cycles

1000/h for 0.5 A inductive load
100/s for 0.5 A resistive load
8/s for 1.2 W Tungsten load

Loads
Inductive 500 mH @ 0.5 Hz
Capacitance 50 microfarads

Tungsten Load

122W

Input Voltage Surge

45 Volt for 10 ms
56 Volt for 1.3 mS decaying pulse

NOTE: Discrete 24 VDC outputs incorporate thermal shutdown and overload protection. The
output current of a shortened output is limited to a nondestructive value. The short circuit heats the
output driver and the output will switch off. The output will switch on again if the driver leaves the
over temperature condition. If the short circuit still exists, the driver will reach the over temperature
condition again and will switch off again.
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Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base and an optional busbar.

lllustration

Rows 1 through 3 show the internal connections between terminals on the 1/0 base. Row 4 through
6 show the internal connections on the optional busbar.

16 M- L+
1 |oopoooooooooooooaoaoo
16 2M- 2L+
ZDDDDDDDDDDDDDDDDD/]
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Field Wiring Guidelines

Overview

Inputs are field wired to row 1 of the base. The outputs are field wired to row 2. This section
contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/O base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Busbar May Be Required

Depending on the type of field devices you are using, you may need a 1-, 2-, or 3- row busbar. The
following busbars are available from Schneider Electric.

Type Number of Rows Part Number

Screw-in 1-row 170 XTS 006 01
2 - row 170 XTS 005 01
3-row 170 XTS 004 01

Spring-clip 1-row 170 XTS 007 01
2 - row 170 XTS 008 01
3-row 170 XTS 003 01
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Mapping Terminal Blocks

A CAUTION

power-up spikes.

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or

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

The following table shows mapping terminal blocks and optional busbars.

Row Terminal Function
1 1...16 Inputs
17 Return Inputs
18 + 24 VDC Power inputs
2 1..16 Outputs
17 Return for outputs
18 + 24 VDC Power for outputs
3 1..16 + 24 VDC Power for outputs (2L+)
17 Return Module power
18 + 24 VDC Power
4 1..18 Return (M-)

Protective Circuit May Be Required

When contacted switches are used on the input lines or when lines to the peripherals are very long,
the outputs of inductive loads require protective circuitry with a clamping/suppressor diode. Install
the protective circuit prallel to the operating coil.
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Wiring Diagrams

Overview
This section provides a diagram to assist you in wiring 2-wire devices.

2-Wire Devices
The diagram below shows an example of wiring for two-wire devices.

& £
> 2
@
& o
I 16
o L

1 A slow-blow

1 m Ig
-
+

Return

1 Q6 16 2M- 2L+
2 o o-~0 o g o o o o o o oo o o | o
\ T 63 A

[@24 VDC

24VDC
Return

3 3L+

3DDDDDIDDDDDDDDDDTFE—/
1 A slow-blow

M-
DDDDD/DDDDDDDDDDD-I

1 group of inputs/outputs
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I/O Mapping

Overview

The 170 ADM 350 15 TSX Momentum 1/O base supports 16 discrete inputs and 16 discrete
outputs. This section contains information about the mapping of the 1/O data into input words and
output words.

1/0 Map

The 1/0 base may be mapped as one input word, and one input word, or as 16 discrete input points
and 16 discrete output points.

IEC vs. Ladder Logic

In order to correctly field wire the inputs/outputs and map the input/output data, you need to know
which type of Momentum Adapter is mounted on the base.

Adapters may be either IEC compliant or 984 Ladder Logic compliant.

IEC Compliant 984 Ladder Logic Compliant
Momentum Processor All None
Adapters
Momentum Communication | All, except 170 NEF 110 21
Adapters 170 NEF 110 21 170 NEF 160 21
170 NEF 160 21 170 FNT 110 00
170 FNT 110 00 170 FNT 110 01
170 FNT 110 01
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Data Mapping

The figure below shows how data is mapped on the 1/0O base with an IEC Compliant adapter. When
the 1/0 is mapped as discrete points (1x/0x), the MSB is assigned to Pin 1 and the LSB is assigned
to Pin 16. When the 1/O is mapped as a word or register (3x/4x), the MSB (bit 15) is assigned to
Pin 16 and the LSB (bit 0) is assigned to Pin 1.

IEC Format
/O mapped as discrete (1x/0x) /O mapped as register/word (3x/4x)

Adapter Adapter

‘eeeeeeeeeeeeeeeeee‘“w ‘eeeeeeeeeeeeeeeeee
@ 1234567 89101112131415161718| 1 ||1 2 34 56 7 8 9101112131415161718 @
=) hshsfialralizli[iofs[s]7 [6]5 [+ ]a[2] 1] [o[1]2]3[4]s[6 [ le[s foitizaliafis] |
LSB MSB
eeeeeeeeeeeeeeeeee‘”"w ‘eeeeeeeeeeeeeeeeee‘
@ 123456 7 8 9101112131415161718| 2 ||1 2 34 56 7 8 9101112131415161718 @
C:'\16\15|14\13\12|11|10\9\8\7|6|5\4\3\2|1\ [o]1]2][3]4]5]6 [7[8]9fofi112]i3]14)i5] =
LSB MSB

R EEEEEEE L EEEEEEEEEEEEEE R
1234567 89101112131415161718 123456789

1 inputs
2 outputs
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The figure below shows how data is mapped on the I/O base with a Ladder Logic Compliant
adapter. When the I/O is mapped as discrete points (1x/0x), the MSB is assigned to Pin 16 and the
LSB is assigned to Pin 1. When the I/O is mapped as a word or register (3x/4x), the MSB (bit 15)
is assigned to Pin 1 and the LSB (bit 0) is assigned to Pin 16.

984 Format

/O mapped as discrete (1x/0x) /O mapped as register/word (3x,4x)

Adapter Adapter

PeeeeeeeeeeeeeeeeePWWseeeeeeeeeeeeeeeee
(:) 1234567 809101112131415161718) 1 |1 2 34 56 7 8 9101112131415161718 (:)
':>|1\2|3|4\5\6\7|8\9\10|11h2h3\14\15|16\ [isli4fi3[12[i1]id 9 [8]7]6]5]4[3][2]1]0] —
MSB LsSB
‘eeeeeeeeeeeeeeeeee‘mwPeeeee CEEEEEEEEEE
(:) 1234567 809101112131415161718] 2 ||[1 234 56 7 8 910111
—

w
N
u
@
o
3
)

;
[1]2]3]4]5]6 [7 [8[9fofi1}i

T EEEEEEEEEEEEEE R e EEEEEEEEEEEEEEEEEE
1234567 89101112131415161718 123456789

1 inputs
2 outputs
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Chapter 18

170 ADM 370 10 24 VDC - 16 Pt. In / 8 Pt. Out @ 2 Amp.
Module Base

Overview
This chapter describes the 170 ADM 370 10 TSX Momentum I/O base.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 284
Specifications 286
Internal Pin Connections 289
Field Wiring Guidelines 290
Wiring Diagrams 292
1/0O Mapping 297
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Front Panel Components

Overview

This section contains an illustration of the front panel of the 170 ADM 370 10 I/O base and a
description of the LEDs.

Front Panel lllustration

The front panel of the I/O base is shown in the illustration below.

-3

(@]
i O0G &
6

(@)
()
(6)

Components of the /O module

Label Description

1 Internal interface (ATI) connector

2 Locking and ground contact for the adapter
3 LED status display

4 Mounting holes for panel mount

5 Grounding screw

6 Busbar Mounting Slot

7 Locking tab for DIN rail mount

8 Sockets for the terminal connectors
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LED lllustration

The LEDs are shown in the illustration below.

LED Descriptions

[1]2[3]4(5]6|7 |88 [0/ [2]13 4 |5 18]

The LEDs are described in the table below.

Indicator Condition | Message
Ready Green Module is ready to communicate. Operating voltage for internal
logic (5 V) is present.
Off Module not ready.
1L+ Green Output voltage 1L+ of inputs 1 ... 4 (group 1) is present
Off Output voltage of inputs 1 ... 4 (group 1) is not present
2L+ Green Output voltage 2L+ of inputs 5 ... 8 (group 2) is present
Off Output voltage of inputs 5... 8 (group 2) is not present
Upper row IN | Green Input status (an LED per input); Input point active, ie. input
1...16 carries a 1 signal (logically ON)
Off Input status (an LED per input); Input point inactive, ie. input
carries a 0 signal (logically OFF)
Middle row | Green Output status (an LED per output); Output point active, ie. output
ouT carries a 1 signal (logically ON)
1’13'153’ 71’59’ Off Output status (an LED per output); Output point inactive, ie.
P Output carries a 0 signal (logically OFF)
Lower row Red Output overload (an LED per output). Overload on the
ERR corresponding output.
1.3,5,7,9, Off Outputs 1 ... 8 operating normally.
11,13,15
The following functionality and LEDs have been removed in PV02 units and later.
Lower row Red Input sensor leads shorted circuit or overloaded (one LED per
ERR sensor supply line).
2,6,10, 14 Off Input sensor current applied
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Specifications

Overview

This section contains specifications for the 170 ADM 370 10 I/O base.

General Specifications

Module type 16 discrete inputs in 1 group
8 discrete outputs in 2 groups (4 pts/group)
Supply voltage 24 VDC

Supply voltage range

20...30 VDC

Supply current consumption

max. 250 mA at 24 VDC

Power dissipation

6 W + ( # of input points on x .144 W) + (# of output
points on x 1 W) )

I/O map

1 input word
1 output word

Isolation

Input to input none
Output group to output group 500 VAC
Input to output group 500 VAC

Field to communication adapter

Defined by communication adapter type

Fuses

Internal

none

External: operating and input voltage

According to the supply of the connected sensors—not to

exceed 4A fast-blow

External: output voltage

According to the supply of the connected actuators—not

to exceed 8 A slow-blow

EMC
Immunity IEC 1131-2
Surge on auxiliary power supply 500V
Emissions EN 50081-2

Agency approvals

UL, CSA, CE, FM Class 1 Div. 2 pending
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Physical Dimensions

Width 125 mm (4.9 in)
Depth (with no adapter) 40 mm (1.54 in)
Length 141.5 mm (5.5 in) no or one busbar

159.5mm (6.3in) two busbars
171.5 mm (6.75in) three busbars

Weight 220 g (0.491b)

Discrete Inputs

Number of points 16

Number of groups 4

Points per group 4

Signal type True High

IEC 1131 type 1+ (See Appendix /EC 17131 Input Types, page 705 for
definitions of IEC input types.)

ON voltage +11 ... +30 VDC

OFF voltage -3...+5VDC

Input current 2.5 mA minimum ON (6 mA at 24 VDC)
1.2 mA maximum OFF

Input voltage range -3...+30 VDC

Input resistance 4 kOhm

Response time 2.2 ms OFF to ON
3.3 ms ON to OFF
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Discrete Outputs

Output type Solid state switch
Output supply voltage 24 VDC
Output supply voltage range |20 ... 30 VDC
Output voltage External supply - .5 VDC
Number of points 8
Number of groups 2
Points per group 4
Current capacity 2 A/point maximum
8 A/group
16 A/module
Signal type True High

Leakage current (output out)

<1mA @ 24VDC

Surge (inrush) current

2.8 A for 10 s max.

On state voltage drop

<05VDC@2A

Fault sensing

Outputs are electronically safeguarded to assist in short
circuit and overload protection

Fault reporting outputs

1 red LED/point (row 3) ON when overload occurs

Fault reporting input voltage

1 red LED (row 3) signals the state of 4 inputs belonging
to the input power supply group

Error indication

In the event of an overload for on least 1 output, for a
short-circuit or overload in one of the 4 encoder supply
groups, (I/O-Error) to communication adapter

Response time
(resistive load / 2 A)

< 0.1 ms OFF to ON
< 0.1 ms ON to OFF

Maximum switching cycles

1000/h for 2 A inductive load (for inductances > 100 mH
and switching currents > 1A, a clamping diode must be

installed

100/s for 2 A resistive load

10/s for 1.2 W Tungsten load (when the startup-current

factor <= 10 the nominal current)
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Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base and an optional busbar.

lllustration

Rows 1 through 3 show the internal connections between terminals on the 1/0 base. Row 4 through
5 show the internal connections on the optional busbar.

1 16 M- L+
1|0 DDoDoDoDoDDOoODOoDDODOoOODO OO OTO OaOoano
1M- M- 2M- 2M-1L+2L+H
2 |o o o o o o o o o o
3 L+ L+ L+ \\.

LA L I - S
1M- 2M-

4

5|88 9558 B8 B 83 58 5 85 B 8 88 3l
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Field Wiring Guidelines

Overview

Inputs are field wired to row 1 of the base. The outputs are field wired to row 2. This section
contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/O base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Busbar May Be Required

Depending on the type of field devices you are using, you may need a 1-, 2-, or 3- row busbar. The
following busbars are available from Schneider Electric.

Type Number of Rows Part Number

Screw-in 1-row 170 XTS 006 01
2 - row 170 XTS 005 01

Spring-clip 1-row 170 XTS 007 01
2 - row 170 XTS 008 01
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Mapping Terminal Blocks

A CAUTION

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or
power-up spikes.

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

The following table shows mapping terminal blocks and optional busbars.

Row Terminal Function
1 1...16 Inputs
17 Return (M-)
18 + 24 VDC Operating voltage (L+)
2 1,3,5,7 Outputs for group 1
9,11,13,15 Outputs for group 2
2,4,6,8 Return (1M-) group 1 outputs
10, 12, 14, 16 Return (2M-) group 2 outputs
17/18 + 24 VDC for output group 1 (1L+) and group 2 (2L+)
3 1.4 Input voltage for terminal pins 1 ... 4 (L+)
5.8 Input voltage for terminal pins 5 ... 8 (L+)
9..12 Input voltage for terminal pins 9 ... 12 (L+)
13...16 Input voltage for terminal pins 13 ... 16 (L+)
17/18 Return (1M-, 2M-)
1..18 Return (M-) for sensors
1..18 Protective earth (PE)

Protective Circuit May Be Required

When contacted switches are used on the input lines or when lines to the peripherals are very long,
the outputs of inductive loads require protective circuitry with a clamping/suppressor diode. Install
the protective circuit prallel to the operating coil.
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Wiring Diagrams

Overview

2-Wire Devices

This section provides diagrams to assist you in wiring the following types of devices:
e 2-wire devices

e sensors activated by an output
e 4-wire sensors with a 2-wire actuator
e broken wire detection

The diagram below shows an example of wiring for two-wire devices.

24 VDC
24VDC
Return

16 M- L+

6
o o o O o0 o o0oo0oo0oooooOo .
/. T max. 4A

N = fast-blow

5 7 - 1L+2L+
= uuuu\.\uuuuuunnu
14| max.8A
 — slow-blow
L+ 1M- 2M
3 |o

o o D/I (m]

o oo oo o o TT

1 group of inputs/outputs
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Sensor Activated by Output
The wiring diagram below shows an example of a sensor activated by an output.

The diagram shows the sensors being supplied with voltage only when the corresponding output
delivers a high signal. A similar wiring connection scheme can be used with 2- and 3-wire sensors.

24 VDC
24 \VDC
Return

C —e max. 4A

fast-blow
/ 5 1M- 1L+2L+
2 o O [m} I/ 0 0o 0 o0oo0oo0ooooam.e T

— max. 8A
— slow-blow
1M-2M-
GDDDDDDDDDDDDDDDDIIT
4 PE PE|
o O o |o o o o o o oo o oo oo .
N + - PE
@*\* [ group of inputs/outputs
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Four-Wire Sensor with a Two-Wire Actuator

The diagram below shows a four-wire sensor with a two-wire actuator. The process of wiring a 3-
wire sensor is very similar to the one below. Because 3-wire sensors do not require PE, a 1-row
busbar could be used instead of the 2-row busbar shown.

Separate connections to pins 17 and 18 are shown on row 3, even though these two pins are
internally connected. This is done to halve the load.

24 VDC
24 VDC
Return

1 5 16 M- L+
0OoOoooao 0 0OOO0DO0DO0OOoOOoDTOoRTB
/. T —e max. 4A
fast-blow
7 1M- 1L+2L+
2 o o0 o O O .\l O 0O o0 o0 oo oo . T
— max. 8A
— slow-blow
L+ TM-2M-
3 [m] [m] [m) [m] [m] | o [m} [m) [} [} o [m} [m] o o - T
4 |lg o o D/M- oloooloooooooao T
5 ;/ PE PE
o o o D/l Olooo|ooooocoDooO®
N + - PE
<D>_¥ + l:l 1 group of inputs/outputs
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Broken Wire Detection

The diagram below shows a three-wire actuator with an optional wiring scheme for broken wire
detection. The dotted line reads back whether or not current has reached the actuator. When the

output on pin 5, row 2, is high, the input from pin 6, row 1, must also be high.

24 \VDC
24 \VDC
Return

1 6 16 M- L+
1 0o oo o o . o O o o o o« n
— —
o ——
L 5 1M- L1+2+
2 o o a E/ " 0O O o o o o T
[ —
—
—
—
M- 2M:
3 |ppjop oo oo 00000 wm
E PE PE‘
o oo o D/ u} OO oo o oo
IN J
PE
— 1 group of inputs/outpu

Simplified Input Schematics

The following diagram shows the field-side input circuitry.

INPUT
(1 of 16)

1.96 K

TN

196K

82K

max. 4A
fast-blow

max. 8A
slow-blow

ts

047—

274 uF
oy

Vref
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Simplified Output Schematics

The following diagram shows the field-side output circuitry.

OUTPUT
B ofg)

1 WF

015 uF

< H I

g

(monitor and feedback/overload protection)
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I/O Mapping

Overview

The 170 ADM 370 10 TSX Momentum I/O base supports 16 discrete inputs and 8 discrete outputs.
This section contains information about the mapping of the 1/0 data into input words and output
words.

1/0 Map

The 1/0 base may be mapped as one input word and one output word or as 16 discrete input points
and 8 discrete output points.

IEC vs. Ladder Logic

In order to correctly field wire the inputs/output and map the input/output data, you need to know
which type of Momentum Adapter is mounted on the base.

Adapters may be either IEC compliant or 984 Ladder Logic compliant.

IEC Compliant 984 Ladder Logic Compliant
Momentum Processor All None
Adapters
Momentum Communication | All, except 170 NEF 110 21
Adapters 170 NEF 110 21 170 NEF 160 21
170 NEF 160 21 170 FNT 110 00
170 FNT 110 00 170 FNT 110 01
170 FNT 110 01
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Data Mapping

The figure below shows how data is mapped on the 1/0O base with an IEC Compliant adapter. When
the 1/0 is mapped as discrete points (1x/0x) , the MSB is assigned to Pin 1and the LSB is assigned
to Pin 16. When the 1/O is mapped as a word or register (3x/4x), the MSB (bit 15) is assigned to
Pin 16 and the LSB (bit 0) is assigned to Pin 1.

IEC Format
/O mapped as discrete (1x/0x) /O mapped as register/word (3x/4x)

Adapter Adapter

EEEEEEEEEEEEEEEEL R EEEEEEEEEEEEEEEEED)
123456789 123456789 15161718

-
=
e
-
—
N
—
w
—
W (&

nslisl14[13[121110]o]8]7[6]5[4][3][2] 1] [o]1]2]3]4]5]6 [7]8]oiof1fi2i3[14f15]
LSB MSB
‘eeeeeeeeeeeeeeeeee‘“mﬂ"eeeeeeeeeeeeeeeeea
123456789 123456789 1415161718

e 0o
le 1o

‘eeeeaeeeeeeseeeeee‘mw‘eseeeseeeseeeeeeee‘
123456789 123456789

1 inputs
2 outputs
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The figure below shows how data is mapped on the I/O base with a Ladder Logic Compliant
adapter. When the I/O is mapped as discrete points (1x/0x), the MSB is assigned to Pin 16 and the
LSB is assigned to Pin 1. When the 1/O is mapped as a word or register, the MSB (bit 15) is
assigned to Pin 1and the LSB (bit 0) is assigned to Pin 16.

984 Format

/O mapped as discrete (1x/0x) /O mapped as register/word (3x,4x)

Adapter Adapter

‘eeeeeeeeeeeeeeeeee‘“m‘eeeeeeeeeeeeeeeeee‘
@ 1234567 89101112131415161718| 1 ||1 2 34 56 7 8 9101112131415161718 @
:>|1|2\3\4\5|6|7\8|9\10|11h2h3|14\15|16\ (ishahali2liifide [8]7]e[5]4[3]2[1]0] —
MSB LSB
‘eeeeeeeeeeeeeeeeee‘“m‘eeeeeeeeeeeeeeeeee‘
@ 1234567 89101112131415161718| 2 ||1 2 34 56 7 8 9101112131415161718 @
AT T2l Tl [4l [s] [6] [7] [e] | bs[ [a[ [ig [r2[ o[ [o] [o] [8] | |&=

EEEEEEEEEEEEE R A EEEEEEEEEEEEEEEEEE
123456789 123456789

1 inputs
2 outputs
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Chapter 19

170 ADM 390 10 24 VDC - 16 Pt. In / 12 Pt. Out Monitored
Module Base

Overview
This chapter describes the 170 ADM 390 10 TSX Momentum I/O base.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 302
Specifications 304
Internal Pin Connections 307
Field Wiring Guidelines 308
Wiring Diagrams 310
1/0O Mapping 313

31001697 10/2019 301



170 ADM 390 10

Front Panel Components

Overview

This section contains an illustration of the front panel of the 170 ADM 390 10 I/O base and a

description of the LEDs.

Front Panel lllustration
The front panel of the I/O base is shown in the illustration below.

oy .'
o gy EQ:

—®
—®

()
5)
(6)

Components of the 1/0 module

Label Description

1 Internal interface (ATI) connector

2 Locking and ground contact for the adapter
3 LED status display

4 Mounting holes for panel mount

5 Grounding screw

6 Busbar Mounting Slot

7 Locking tab for DIN rail mount

8 Sockets for the terminal connectors
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LED lllustration

The LEDs are shown in the illustration below.

LED Descriptions

[1]2[3]4(5]6|7 |88 [0/ [2]13 4 |5 18]

The LEDs are described in the table below.

Indicator Condition | Message
Ready Green Module is ready to communicate. Operating voltage L+ for
internal logic (5 V) is present.
Off Module is not ready.
1L+ Green Output voltage 1L+ of inputs 1 ... 8 (group 1) is present
Off Output voltage of inputs 1 ... 8 (group 1) is not present
2L+ Green Output voltage 2L+ of inputs 9 ... 12 (group 2) is present
Off Output voltage of inputs 9 ... 12 (group 2) is not present
Row 1 Green Input status (an LED per input); Input point active, ie. input carries
IN a 1 signal (logically ON)
1..16 Off Input point inactive, ie. input carries a 0 signal (logically OFF)
Row 2 RED Input detects broken wire (an LED per input)
ER$6 Off Inputs 1 ... 16 operating normally.
Row 3 Green Output status (an LED per output); Output point active, ie. output
ouT carries a 1 signal (logically ON)
1.2 Off Output status (an LED per output); Output point inactive, ie.
Output carries a 0 signal (logically OFF)
Row 4 Red Output overload (an LED per output). Short circuit or overload on
ERR the corresponding output.
1.12 Off Outputs 1 ... 16 operating normally.
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Specifications

Overview

This section contains specifications for the 170 ADM 390 10 I/O base.

General Specifications

Module type 16 discrete inputs in 1 group
12 discrete outputs in 2 groups
(8 pts/group 1 and 4 pts/group 2)
Supply voltage 24 VDC
Supply voltage range 20...30 VDC

Supply current consumption

max. 180 mA at 24 VDC

Power dissipation

6 W + ( (# of input points on x .125 W) + (# of output
points on x .25 W) )

I/0O map

3 input word
1 output word

Isolation

Input to input none
Output group to output group none
Input to output group none

Field to communication adapter

Defined by communication adapter type

Fuses
Internal none
Operating voltage 1 A slow-blow (Bussmann GDC-1A or equivalent)
Input voltage According to the supply dimensioning of the connected sensors—not
to exceed 4 A fast-blow/group
Output voltage According to the supply dimensioning of the connected actuators—not
to exceed 4 A fast-blow/group

304

31001697 10/2019



170 ADM 390 10

EMC

Immunity IEC 1131-2
Surge on auxiliary power supply 500V
Emissions EN 50081-2

Agency approvals

UL, CSA, CE, FM Class 1, Div. 2

Physical Dimensions

Width

125 mm (4.9 in)

Depth (with no adapter)

40 mm (1.54 in)

Length 141.5 mm (5.5 in) no or one busbar
159.5mm (6.3in) two busbars
171.5 mm (6.75in) three busbars
Weight 200 g (0.495Ib)

Discrete Inputs

Number of points 16
Number of groups 1

Points per group 16

Signal type True High

IEC 1131 type

1+ (see appendix /EC 1131 Input Types, page 705 for definitions
of IEC input types)

ON voltage

+11...+30 VDC

OFF voltage

-3...+5VDC

Input current

2.5 mA minimum ON (5.7 mA at 24 VDC)
1.2 mA maximum OFF

Broken wire detection

Input current less than 0.2 mA (0.3 mA required as minimum
current for logical zero)

Input resistance

4 kOhm

Response time

2.2 ms OFF to ON
3.3 ms ON to OFF

Fault reporting

1 red LED/point (row 2) ON when indicating a broken wire

Error indication

Broken wire detection for on least 1 input (1/O-Error) to
communication adapter

31001697 10/2019
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Discrete Outputs

Output type Solid state switch
Output supply voltage 24 VDC

Output supply voltage range 20...30VDC

Output voltage External supply - .5 VDC
Number of points 12

Number of groups 2

Points per group

8 (Group 1) and 4 (Group 2)

Current capacity

0.5 A/point maximum
4 A/group 1
2 A/group 2
6 A/module

Signal type

True High

Leakage current (output out)

<1mA @ 24 VDC

On state voltage drop

<0.5VDC@0.5A

Fault sensing

Outputs are electronically safeguarded to assist in
short circuit and overload protection

Fault reporting

1 red LED/point (row 4) ON when overload occurs

Fault reporting input voltage

1 red LED (row 3) signals the state of 4 inputs
belonging to the input power supply group

Response time
(resistive load / 0.5 A)

< 0.1 ms OFF to ON
< 0.1 ms ON to OFF

Maximum switching cycles

1000/h for 0.5 A inductive load
100/s for 0.5 A resistive load
8/s for 1.2 W bulb load

306

31001697 10/2019



170 ADM 390 10

Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base and an optional busbar.

lllustration

Rows 1 through 3 show the internal connections between terminals on the 1/0 base. Row 4 through
5 show the internal connections on the optional busbar.

16 M- L+
1 |ooooboooooooooooaoaoan

8 9 12 ne ne nc nell+2L+
2 ppooooOoo0O00O0OO0OOOOaQaoao

M- M-
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Field Wiring Guidelines

Overview

Inputs are field wired to row 1 of the base. The outputs are field wired to row 2. This section
contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/O base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Busbar May Be Required

Depending on the type of field devices you are using, you may need a 1-, 2-, or 3- row busbar. The
following busbars are available from Schneider Electric.

Type Number of Rows Part Number

Screw-in 1-row 170 XTS 006 01
2 - row 170 XTS 005 01

Spring-clip 1-row 170 XTS 007 01
2 - row 170 XTS 008 01
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Mapping Terminal Blocks

A CAUTION

power-up spikes.

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or

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

The following table shows mapping terminal blocks and optional busbars.

Row Terminal Function
1 1...16 Inputs
17 Return (M-)
18 + 24 VDC Operating voltage (L+)
2 1..8 Outputs for group 1
9..12 Outputs for group 2
13...16 not connected (nc)
17/18 + 24 VDC for output group 1 (1L+) and group 2 (2L+)
1..18 - Return (M-)
1..18 Input voltage for terminal pins 1...16, row 1, or PE
1..18 Protective earth (PE)

Protective Circuit May Be Required

When contacted switches are used on the input lines or when lines to the peripherals are very long,
the outputs of inductive loads require protective circuitry with a clamping/suppressor diode. Install

the protective circuit prallel to the operating coil.

31001697 10/2019
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Wiring Diagrams

Overview

This section provides diagrams to assist you in wiring the following types of devices:
e 2-wire configuration
e 3-wire configuration
e 4-wire configuration

2-Wire Devices

The diagram below shows an example of wiring for 2-wire devices. Use a 1-row busbar for this
configuration.

24 VDC
24 \VDC
Return

1 6 16 M- L+
1 o o o o D; o o o I\EI O oo oo = T 1A
e slow-blow
5 1 6 12 nc nc nc ncllL+2L+
o o0 O 0O O oo oo o oo o o0 -
D 56 kohm — maximun
— 4 A fast-blow
M- M- M-
3 " B = = BN \l HE B (H ®E B B B B® T T
!
4 |ml m m ®m I3L+l ‘B EE R I3L$ maximun
/. i — 4 A fast-blow

16 06

L M

1 group of inputs/outputs

56 kohm (directly connected to the sensor)
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3- and 4-Wire Devices

To connect a 3- or 4-wire sensor, you need a 2-row busbar.

24 VDC
24VDC
Return

1 1 3 9 16 M- L+
o o a o o D/. R O o oo oo m |
— 1A
— slow-blow
1 3 9 12 nc nc ncncl1lL+£2L+
2 oo o o oo o o o|jo o o0 o0do0od . T
D 56kOhm I maximun
— 4 A fast-blow
5 M- M- M-
| N | \I [ BN B ] \ H | ®E ®E E B B ®mN F
4 | N | 3L+ | | BN B | -/ " E B ®E E ® ® 3L+‘
/. /' TI — maximun
— 4 A fast-blow
5 PE‘
[ B I I ] [ I ] l\ " m N EE RN
E6kOhm Ll 56kOhm|,_| )
IN + - IN + - PE

0

1 group of inputs/outputs
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Simplified Input Schematics
The following diagram shows the field-side input circuitry.

1.96 K 1.96 K 82K
INPUT +
(1 of 16) A% \ .
047 1
274 WF g 1.5
reen
v Vrefl g

(0.66V)

V ref2

(0.06V)

Simplified Output Schematics
The following diagram shows the field-side output circuitry.

VN340

—= >

OUTPUT
P of12)

AWF

T
v

e

(monitor and feedback/overload protection)
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I/O Mapping

Overview

The 170 ADM 390 10 TSX Momentum /O base supports 16 discrete inputs and 12 discrete
outputs. This section contains information about the mapping of the 1/O data into input words and
output words.

1/0 Map
The I/0O base must be mapped as three input word and one output word, as follows:
Word Input Data Output Data
1 Fault detection status on the 12 outputs Value for output channels 1 ... 12
2 Fault detection status on the 16 inputs not used
3 Value for input channels 1 ... 16 not used

Fault Detection for Outputs
The following diagram shows how bits are assigned in the first input word:

where a bit value of 1 = fault detected

|15 ‘14‘13‘12|11‘10‘9|3 |7 ‘6 5 ‘4 ‘3 |2 ‘1 ‘o |

fault on output #12 Lfault on output #1
fault on output #11 fault on output #2
fault on output #10 fault on output #3
fault on output #9 fault on output #4
fault on output #8 Lfault on output #5
fault on output #7 fault on output #6
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Fault Detection for Inputs
The following diagram shows how bits are assigned in the second input word:

where a bit value of 1 = fault detected
[15 [14[13[12]11[10[ 9 |8 [7 [6 [5 [4 [3 [2 1 [0 ]

fault on output#16J J t Lfault on output #1
fault on output #15 fault on output #2
f;

fault on output #1 ault on output #3

fault on output #13 fault on output #4
fault on output #12 fault on output #5
fault on output #11 fault on output #6
fault on output #10 fault on output #7

fault on output #9 fault on output #8

IEC vs. Ladder Logic

In order to correctly field wire the inputs/outputs and map the input/output data, you need to know

which type of Momentum Adapter is mounted on the base.
Adapters may be either IEC compliant or 984 Ladder Logic compliant.

IEC Compliant 984 Ladder Logic Compliant
Momentum Processor All None
Adapters
Momentum Communication | All, except 170 NEF 110 21
Adapters 170 NEF 110 21 170 NEF 160 21
170 NEF 160 21 170 FNT 110 00
170 FNT 110 00 170 FNT 110 01
170 FNT 110 01
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Data Mapping

The figure below shows how data is mapped on the I/O base with an IEC Compliant adapter. When
the I/O is mapped as discrete points (1x/0x) the MSB is assigned to Pin 1 and the LSB is assigned
to Pin 16. When the 1/O is mapped as a word or register (3x/4x) the MSB is assigned to Pin 16 and
the LSB is assigned to Pin 1.

IEC Format
/O mapped as discrete (1x/0x) /O mapped as register/word (3x/4x)

Adapter Adapter

coocoocooocoo000000006|RfWcccoc06000606000000660
123456 789101112131415161718 1 (1234567 89101112131415161718
5

':>|16\15\14\13\12\11|10|9\8\7|6| [4]3]2]1] [o]1]2]3]a]5]6 [7[B]ofiofi1h2i3)14[i5] —
LSB MSB
eeeeeeeeeeeeeeeeee‘m’w‘eeeeeeeeeeeeeeeeee‘
@ 1234567 89101112131415161718|| 2 |1 2 34 56 7 8 9101112131415161718 @
C:'|16\15\14\13\12\11|10|9\e\7|6|5\ 11 [o][1]2]3]4]5]6 [7[s[ofioft] T [ [ | —
LSB MSB
‘eeeeeeeeeeeeeeeeee‘“w‘eeaeeeeeeeeeeeeeee‘
1234567 89101112131415161718|| 3 |1 2 34 56 7 8 9101112131415161718

1 inputs
2 outputs
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The figure below shows how data is mapped on the I/O base with a Ladder Logic Compliant
adapter. When the 1/0 is mapped as discrete points (1x/0x) the MSB is assigned to Pin16 and the
LSB is assigned to Pin 1. When the 1/O is mapped as a word or register (3x/4x) the MSB is
assigned to Pin 1 and the LSB is assigned to Pin 16.

984 Format

/O mapped as discrete (1x/0x) /O mapped as register/word (3x,4x)

Adapter Adapter

‘seeeeeeseeeaeeease‘“"w‘eaeeseeeeeeeaseeea‘
@ 1234567 89101112131415161718| 1 ||1 2 34 56 7 8 9101112131415161718 @
|:>|1\2|3|4|5|s\7\8|9\10|11h2h3\14|15\16\ hshafisfizhiiofe [8[7]6[5]4[3]2]1]0] —
MSB LSB
‘eeeeeeeeeeeeeeeeee‘“"w eeeeeeeeeeeeeeeeee‘
@ 1234567 89101112131415161718| 2 ||1 2 34 56 7 8 9101112131415161718 @
S T2[3]a]s]e 7 [e[ofofih2] [ [ | | Fshafiafzhfide [e]7]6[5]4] | | | | |=

MSB LSB
N EEEEEEEEEEEEEER LU EEEEEEE
123456 7 89101112131415161718 1234567

oD
©od
0]
0]
o
o
0]
o]
0]
o
0]

1 inputs
2 outputs
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Chapter 20

170 ADM 390 30 24 VDC - 10 Pt. In/ 8 Pt. Relay Out Module
Base

Overview
This chapter describes the 170 ADM 390 30 TSX Momentum I/O base.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 318
Specifications 320
Internal Pin Connections 323
Field Wiring Guidelines 324
Wiring Diagrams 327
1/0O Mapping 330
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Front Panel Components

Overview

This section contains an illustration of the front panel of the 170 ADM 390 30 I/O base and a
description of the LEDs.

Front Panel lllustration

The front panel of the I/O base is shown in the illustration below.

Components of the 1/0 module

Label Description

1 Internal interface (ATI) connector

2 Locking and ground contact for the adapter
3 LED status display

4 Mounting holes for panel mount

5 Grounding screw

6 Busbar Mounting Slot

7 Locking tab for DIN rail mount

8 Sockets for the terminal connectors
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LED lllustration

The LEDs are shown in the illustration below.

LED Descriptions

[T]2]3]4|5]617 819 [i0]1 [12]13]% |5 16

The LEDs are described in the table below.

Indicator Condition | Message
Ready Green Module is ready to communicate. Operating voltage for internal
logic (5 V) is present.
Off Module is not ready.
1L+ Green Input voltage 1L+ of inputs 1 ... 10 is present
Off Input voltage of inputs 1 ... 10 is not present
Upper row | Green Input status (an LED per input); Input point active, ie. input carries
IN a 1 signal (logically ON)
1..10 Off Input status (an LED per input); Input point inactive, ie. input
carries a 0 signal (logically OFF)
Middle row | Green Output status (an LED per output); Output point active, ie. output
ouT carries a 1 signal (logically ON)
9..16 Off Output status (an LED per output) Output point inactive, ie.
Output carries a 0 signal (logically OFF)
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Specifications

Overview
This section contains specifications for the 170 ADM 390 30 /O base.

General Specifications

Module type 10 discrete inputs in 1 group
8 relay outputs as normally open contacts in 2
groups, 4 pts/group

Supply voltage 24 VDC

Supply voltage range 20...30 VDC

Supply current consumption

max. 250 mA at 24 VDC

Power dissipation

6 W + (# of input points on x .144 W)

I/O map

1 input word
1 output word

Protective Circuit Required

To reduce the effects of radiated noise, you must add snubbing components across inductive load
devices. The following table provides generic selection guidelines.

Type of Load Suppression Device

Minimum Component Rating

AC circuits 50 Q resistor in series with a | for 120 VAC-powered loads | 200 VAC

0.47 pfd nonpolarized

capacitor across the load

for 220 VAC-powered loads | 400 VAC

DC circuits a reverse-biased clamping 2 A and greater than twice the maximum

diode across the load

load voltage

Consult relay and contactor manufacturers’ catalogs for commercial suppression devices matched

to your particular products.

Isolation

Input to input

none

Output group to output group

1780 VAC RMS

Input to output

1780 VAC RMS

Output group to communication adapter

1780 VAC RMS

Field to communication adapter

Defined by communication adapter type

320
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Fuses
Internal none
External: operating voltage (L+) 1 A slow-blow (Bussmann GDC-1A or equivalent)
External: input voltage (1L+) max. 4 A fast-blow (Wickmann 19193-4A or equivalent)
External: output voltage (1L1, 2L1) According to the supply of the connected actuators—-not
to exceed 8 A slow-blow/ group.
EMC

Immunity IEC 1131-2
Surge on auxiliary power supply AC 2 KV to PE, 1 KV to differential
surge on auxiliary power supply DC 0.5 KV,

Emissions EN 50081-2
Agency approvals UL, CSA, CE, FM Class 1 Div. 2 pending

Physical Dimensions

Width 125 mm (4.9 in)
Depth (with no adapter) 40 mm (1.54 in)
Length 141.5 mm (5.5 in) no or one busbar

159.5mm (6.3 in) two busbars
171.5 mm (6.75 in) three busbars

Weight 260 g (0.57Ib)

Discrete Inputs

Number of points 10

Number of groups | 1

Signal type True High

IEC 1131 type 1+ (See Appendix /EC 1131 Input Types, page 705 for definitions of IEC input types.)
ON voltage +11 ... +30 VDC

OFF voltage -3...+5VDC

Input current 2.5 mA minimum ON (6 mA at 24 VDC)

1.2 mA maximum OFF

Input voltage range |-3 ... +30 VDC

Input resistance 4 kOhm

Response time 2.2 ms OFF to ON
3.3 ms ON to OFF
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Relay Outputs
Output type Relay normally open output
Number of points 8
Number of groups 2
Points per group 4

Current capacity 20 vDC

> 5 mA (but only for new contacts)
max 2 A (switching current <= 5 A) ohmic load
max 1 A (L/R <= 40 ms) inductive load

115 vDC

max. 0.5 A (switching current <= 1.5 A) ohmic load
max. 0.15 A (L/R <= 40 ms) inductive load

24 VAC

max. 2A (switching current <=5 A) cos = 1
max. 1 A cos = 0.5

230 VAC

max. 2A (switching current <=5 A) cos =1
max. 1 A cos = 0.5

Relay type

Normally Open

Leakage current (output out)

<1.2mA @ 230 VAC

Fault sensing

These contacts have an internal suppressor circuit.

Fault reporting

None

Error indication

None

Response time (resistive load /
0.5A)

10 ms @ 60 Hz OFF to ON 10 ms @ 60 Hz ON to OFF

Maximum switching cycles

> 3 x 108 (mechanical)

>=1x10° (inductive load with external protective
circuitry)
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Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base.

lllustration

Rows 1 through 3 show the internal connections between terminalson the 1/0 base. Row 4 shows
the internal connections on the optional busbar.

1 6 10 1L+M- M- 1L+M- L+
1 |loboooooonooo [a]

1L+

m—a internally connected
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Field Wiring Guidelines

Overview

Inputs are field wired to row 1 of the base. The outputs are field wired to row 2. This section
contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/O base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Busbar May Be Required

Depending on the type of field devices you are using, you may need a 1-row busbar. The following
busbars are available from Schneider Electric.

Type Part Number
Screw-in 170 XTS 006 01
Spring-clip 170 XTS 007 01
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Mapping Terminal Blocks

A CAUTION

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or
power-up spikes.

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

The following table shows mapping terminal blocks and optional busbars.

Row | Terminal Function
1 1...10 Inputs
11,12, 16 Input voltage for terminal pins 1 ... 10, (1L+)
13, 14,15 Return (M-) for the inputs
17 Return (M-) for the module
18 + 24 VDC Operating voltage (L+)
2 1..8 Input voltage for pins 1 ... 8, (1L+)
9..12 Outputs for group 1
13...16 Outputs for group 2
17 Output Voltage for relays 1 ... 4 (1L1, 20 ... 115 VDC or 24 ... 230 VDC
18 Output Voltage for relays 5 ... 8 (2L1, 20 ... 115 VDC or 24 ... 230 VDC
3 1..8 Return (M-) for the inputs
9,10, 11, 12 Return (1N) for the relays 1 ... 4
13, 14,15,16 | Return (1N) for the relays 5 ... 8
17/18 Return/Neutral for relay outputs
4 1..18 Protective earth (PE)
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Protective Circuit Required

To reduce the effects of radiated noise, you must add snubbing components across inductive load
devices. The following table provides generic selection guidelines.

diode across the load

load voltage

Type of Load | Suppression Device Minimum Component Rating

AC circuits 50 Q resistor in series with a | for 120 VAC-powered loads | 200 VAC
0.47 pfd nonpolarized for 220 VAC-powered loads | 400 VAC
capacitor across the load

DC circuits a reverse-biased clamping 2 A and greater than twice the maximum

Consult relay and contactor manufacturers’ catalogs for commercial suppression devices matched
to your particular products.
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Wiring Diagrams

Overview

This section provides diagrams to assist you in wiring the following types of devices:
e 3-wire sensor with a 2-wire actuator
e 4-wire sensor with a 3-wire actuator

3-Wire Sensor with a 2-Wire Actuator
The diagram below shows field wiring for a 3-wire (24 VDC) sensor and a 2-wire (230 VAC)

actuator.
8¢
>3
Jez
1 1 6 10 1L+ M- M-1L+M- L+
o o o o o
; 0O 0 O o o o oo g N T T — 1A
} — slow-blow
— max. 4A
fast-blow
1L+ 12 1L12L1
2 |o o DD/EIEIEIDD/DDDDIIT
= max. 8A
= slow-blow
M- 1IN 2N 1N 2N
3 o oo o E/ o o o/0 D/ o o oo m F
N + - L—N
7\
<D> [ group of inputs/outputs
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4-Wire Sensor with a 3-Wire Actuator

The diagram below shows field wiring for a 4-wire (24 VDC) sensor and a 3-wire (230 VAC)

actuator.

. PE

B¢
>z
Jza=
1 1 6 1L+M- L+
o o o o EI; 0O 0O o0 oo oo o o n T T — 1A
| - slow-blow
— max. 4A
fast-blow
1L+ 12 1L12L1
2 |o o DD/IDDDDVDDDDIIT
= max. 8A
= slow-blow
M- 1N 2N 1N 2N
3 oo Qo o EV o o o o y O o0 oo m F
PE PE PE

1 group of inputs/outputs

A 1-row busbar is used to provide PE for the 4-wire sensor. No busbar would be required if only 2-

and/or 3-wire sensors were used.

Simplified Input Schematics

The following diagram shows the field-side input circuitry.

196K 196K 82K
INPUT
(10f10)
047——
274 MF

>

V ref
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Simplified Output Schematics
The following diagram shows the field-side output circuitry.

1L1 or 2L1
| | power in
33 33 2200Pf ——  — 2200Pf
-
.015pf v
N.O.
- . out (1of 8)

\

To other 3 in first group
(Note: There are 2 groups of 4 each)
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I/O Mapping

Overview

The 170 ADM 390 30 TSX Momentum I/O base supports 10 discrete inputs and 8 discrete outputs.
This section contains information about the mapping of the 1/0 data into input words and output

words.

1/0 Map

The I/O base may be mapped as one input word and one output word, or as 10 discrete input points
and 8 discrete output points.

IEC vs. Ladder Logic

In order to correctly field wire the inputs/outputs and map the input/output data, you need to know
which type of Momentum Adapter is mounted on the base.

Adapters may be either IEC compliant or 984 Ladder Logic compliant.

Adapters

170 NEF 110 21
170 NEF 160 21
170 FNT 110 00
170 FNT 110 01

IEC Compliant 984 Ladder Logic Compliant
Momentum Processor All None
Adapters
Momentum Communication | All, except 170 NEF 110 21

170 NEF 160 21
170 FNT 110 00
170 FNT 110 01
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Data

Mapping

The figure below shows how data is mapped on the I/O base with an IEC Compliant adapter. When
the I/0 is mapped as discrete points (1x/0x), the MSB is assigned to Pin 1 and the LSB is assigned
to Pin 16. When 1/O is mapped as a word or register (3x/4x), the MSB (bit 15) is assigned to Pin

16 and LSB (bit 0) is assigned to Pin 1.

IEC Format

/O mapped as discrete (1x/0x)

VO mapped as register/word (3x/4x)

NONIS

Adapter

Adapter

200000800000 OBRCRO S
1234567 89101112131415161718

Row

lslislafishgiiololslz] [ [ [ [ ] ]

1112131415161718

Row

0000008080000 BDREBERRE
123456789

=
D |
—
o |©

413f2[1110[9 |

Row

1 inputs
2 outputs

lp To

31001697 10/2019

331



170 ADM 390 30

The figure below shows how data is mapped on the I/O base with a Ladder Logic Compliant
adapter. When the I/O is mapped as discrete points (1x/0x), the MSB is assigned to Pin 16 and the
LSB is assigned to Pin 1. When I/O is mapped as a word or register (3x/4x), the MSB (bit 15) is
assigned to Pin 1 and LSB (bit 0) is assigned to Pin 16.

& 1e

984 Format
/O mapped as discrete (1x/0x) /O mapped as register/word (3x,4x)

Adapter Adapter
‘eeeeeeeeeeeeeeeeee R°""‘eeeaeeeeeaeeeeeeee‘
1234567 89101112131415161718| 1 ||{1 2 34 56 7 8 9101112131415161718 @
[1]2[3]4]sl6 [7[8[afio] | [ [ [ | | iefafefefge el [ [T 1] [

MSB
‘eeeeeseeeeeeeeeese R°""‘eeeeeeeeeeeeeeesee‘
1234567 89101112131415161718| 2 ||1 2 34 56 7 8 9101112131415161718 @
LT LT [1]2]sl4]s]e]7]8] [T T T 11 felshafafefitioe]s] |=
MSB
‘eeeeeeeeeeeeeeeeee ROW‘eeeeeeeeeeeeeeeeee‘
1234567 89101112131415161718|| 3 ||[1 2 34 56 7 8 9101112131415161718

1 inputs
2 outputs
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Chapter 21

170 ADM 390 31 24 VDC - 10 Pt. In / 8 Pt. Relay Out Module
Base

Overview
This chapter describes the 170 ADM 390 31 TSX Momentum I/O base.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 334
Specifications 336
Internal Pin Connections 339
Field Wiring Guidelines 340
Wiring Diagrams 342
1/0O Mapping 345
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170 ADM 390 31

Front Panel Components

Overview

This section contains an illustration of the front panel of the 170 ADM 390 31 I/O base and a
description of the LEDs.

Front Panel lllustration

The front panel of the I/O base is shown in the illustration below.

Components of the /0 module

Label Description

1 Internal interface (ATI) connector

2 Locking and ground contact for the adapter
3 LED status display

4 Mounting holes for panel mount

5 Grounding screw

6 Busbar Mounting Slot

7 Locking tab for DIN rail mount

8 Sockets for the terminal connectors
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LED lllustration

The LEDs are shown in the illustration below.

LED Descriptions

[T]2]3]4[5(617 (819101 [12]13|¥ 116

The LEDs are described in the table below.

Indicator Condition | Message
Ready Green Module is ready to communicate. Operating voltage for internal
logic (5 V) is present.
Off Module is not ready.
1L+ Green Input voltage 1L+ of inputs 1 ... 10 is present
Off Input voltage of inputs 1 ... 10 is not present
Upper row | Green Input status (an LED per input); Input point active, ie. input carries
IN a 1 signal (logically ON)
1..10 Off Input status (an LED per input); Input point inactive, ie. input
carries a 0 signal (logically OFF)
Middle row | Green Output status (an LED per output); Output point active, ie. output
ouT carries a 1 signal (logically ON)
9..16 Off Output status (an LED per output) Output point inactive, ie.
Output carries a 0 signal (logically OFF)
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170 ADM 390 31

Specifications

Overview
This section contains specifications for the 170 ADM 390 31 1/O base.

General Specifications

Module type 10 discrete inputs in 1 group
8 relay outputs as normally open contacts in 2 groups, 4 pts/group
Supply voltage 24 VDC
Supply voltage range 20...30 VDC
Supply current consumption max. 250 mA at 24 VDC
Power dissipation 6 W + (# of input points on x .144 W)
I/O map 1 input word

1 output word

Protective Circuit Required

To reduce the effects of radiated noise, you must add snubbing components across inductive load
devices. The following table provides generic selection guidelines.

Type of Load Suppression Device Minimum Component Rating
DC circuits a reverse-biased clamping 2 A and greater than twice the maximum
diode across the load load voltage

Consult relay and contactor manufacturers’ catalogs for commercial suppression devices matched
to your particular products.

Isolation
Input to input none
Output group to output group 1780 VAC RMS
Input to output 1780 VAC RMS
Output group to communication adapter 1780 VAC RMS
Field to communication adapter Defined by communication adapter type
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Fuses
Internal none
External: operating voltage (L+) 1 A slow-blow (Bussmann GDC-1A or equivalent)
External: input voltage (1L+) max. 4 A fast-blow (Wickmann 19193-4A or equivalent)
External: output voltage (1L1, 2L1) According to the supply of the connected actuators—not to
exceed 8 A slow-blow/ group.
EMC
Immunity IEC 1131-2
Surge on auxiliary power supply AC 2 KV to PE, 1 KV to differential
surge on auxiliary power supply DC 0.5 KV,
Emissions EN 50081-2
Agency approvals UL, CSA, CE, FM Class 1 Div. 2 pending

Physical Dimensions

Width 125 mm (4.9 in)

Depth (with no adapter) 40 mm (1.54 in)

Length 141.5 mm (5.5 in) no or one busbar
159.5mm (6.3 in) two busbars
171.5 mm (6.75 in) three busbars

Weight 260 g (0.57Ib)

Discrete Inputs

Number of points 10

Number of groups 1

Signal type True High

IEC 1131 type 1+ (See Appendix for definitions of IEC input types.)
ON voltage +11 ... +30 VDC

OFF voltage -3...+5VDC

Input current

2.5 mA minimum ON (6 mA at 24 VDC)
1.2 mA maximum OFF

Input voltage range

-3...+30VDC

Input resistance

4 kOhm

Response time

2.2 ms OFF to ON
3.3 ms ON to OFF

31001697 10/2019
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Relay Outputs
Output type Relay normally open output
Number of points 8
Number of groups 2
Points per group 4

Current capacity 20 vDC

> 5 mA (but only for new contacts)
max 2 A (switching current <= 5 A) ohmic load
max 1 A (L/R <= 40 ms) inductive load

24 VAC

max. 2A (switching current <=5 A) cos = 1
max. 1 A cos = 0.5

Relay type

Normally Open

Leakage current (output)

<0.2mA @ 24 VAC

Fault sensing

These contacts have an internal suppressor circuit.

Fault reporting

None

Error indication

None

Response time (resistive load /
0.5A)

10 ms @ 60 Hz OFF to ON 10 ms @ 60 Hz ON to OFF

Maximum switching cycles

> 3 x 108 (mechanical)

>=1x10° (inductive load with external protective
circuitry)
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170 ADM 390 31

Internal Pin Connections

Overview

This section contains an illustration showing the internal connections between terminals on the I/O
base.

lllustration

Rows 1 through 3 show the internal connections between terminalson the 1/0 base. Row 4 shows
the internal connections on the optional busbar.

6 10 1L+M- M- 1L+M- L+
1l /o ooooooooao =]

1L+

=—a internally connected
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170 ADM 390 31

Field Wiring Guidelines

Overview

Inputs are field wired to row 1 of the base. The outputs are field wired to row 2. This section
contains wiring guidelines and precautions.

Terminal Connector

To connect field devices to the I/O base, you need a field wiring terminal connector. Schneider
Electric sells terminal connectors in sets of three.

Type Part Number
Screw-in 170 XTS 001 00
Spring-clip 170 XTS 002 00

Busbar May Be Required

Depending on the type of field devices you are using, you may need a 1-row busbar. The following
busbars are available from Schneider Electric.

Type Part Number
Screw-in 170 XTS 006 01
Spring-clip 170 XTS 007 01
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170 ADM 390 31

Mapping Terminal Blocks

A CAUTION

POTENTIAL FOR SHORT CIRCUITS AND/OR POWER-UP SPIKES

Provide external fuses on the operating voltage to protect the module. Appropriate fuse values
are shown in the wiring illustration. An unprotected module may be subject to short circuits and/or
power-up spikes.

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

The following table shows mapping terminal blocks and optional busbars.

Row | Terminal Function
1 1...10 Inputs
11,12, 16 Input voltage for terminal pins 1 ... 10, (1L+)
13, 14,15 Return (M-) for the inputs
17 Return (M-) for the module
18 + 24 VDC Operating voltage (L+)
2 1..8 Input voltage for pins 1 ... 8, (1L+)
9..12 Outputs for group 1
13...16 Outputs for group 2
17 Output Voltage for relays 1 ... 4 (1L1, 20 ... 24 VDC
18 Output Voltage for relays 5 ... 8 (2L1, 20 ... 24 VDC
3 1..8 Return (M-) for the inputs
9,10, 11, 12 Return (1N) for the relays 1 ... 4
13, 14,15,16 | Return (1N) for the relays 5 ... 8
17/18 Return/Neutral for relay outputs
4 1..18 Protective earth (PE)

Protective Circuit Required

To reduce the effects of radiated noise, you must add snubbing components across inductive load
devices. The following table provides generic selection guidelines.

Type of Load | Suppression Device Minimum Component Rating
DC circuits a reverse-biased clamping 2 A and greater than twice the maximum
diode across the load load voltage

Consult relay and contactor manufacturers’ catalogs for commercial suppression devices matched
to your particular products.
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Wiring Diagrams

Overview

This section provides diagrams to assist you in wiring the following types of devices:

e 3-wire sensor with a 2-wire actuator
e 4-wire sensor with a 3-wire actuator

3-Wire Sensor with a 2-Wire Actuator
The diagram below shows field wiring for a 3-wire (24 VDC) sensor and a 2-wire actuator.

8¢
>3
ﬁg_.z
1 6 10 1L+ M- M-1L+M- L+
1 o o o o o O o o0 oo ooo o n ﬁ
/- T =
=
) 1L+ 12 1L12L1
o o o o oo o o o oo oo m
 —
1
 I—
- N 2N 1N 2N
SDDDDD/DDDDD/DDDDIIF
IN + - L—N

[ group of inputs/outputs

1A
slow-blow
max. 4A
fast-blow

max. 8A
slow-blow
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4-Wire Sensor with a 3-Wire Actuator
The diagram below shows field wiring for a 4-wire (24 VDC) sensor and a 3-wire actuator.

8¢
>32
ﬁg_nz
1 1 [} 1L+HV- L+
o o o o o O o o oo o o o o n
T = 1A
| = slow-blow
— max. 4A
fast-blow
1L+ 12 1L12L1
2 oo Du/luuuuyuuuull
— max. 8A
—1 slow-blow
M- 1IN 2N 1N 2N
3 o |o o g EV o o o Dy o o o g N F
4DDDDD/EDDDDD/PIEEIDDDDPII

[ group of inputs/outputs
PE
_k

A 1-row busbar is used to provide PE for the 4-wire sensor. No busbar would be required if only 2-
and/or 3-wire sensors were used.

Simplified Input Schematics
The following diagram shows the field-side input circuitry.

196K 1.96 K 82K

INPUT *
(1 0f 10) \ N

274 WF

V ref
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Simplified Output Schematics
The following diagram shows the field-side output circuitry.

1L1 or 2L1
| ‘ power in
33 33 2200Pf —— T 2200Pf
-
015pf v
N.O.
- - out (1of 8)

\

To other 3 in first group
(Note: There are 2 groups of 4 each)
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I/O Mapping

Overview

The 170 ADM 390 31 TSX Momentum I/O base supports 10 discrete inputs and 8 discrete outputs.
This section contains information about the mapping of the 1/0 data into input words and output
words.

1/0 Map

The I/O base may be mapped as one input word and one output word, or as 10 discrete input points
and 8 discrete output points.

IEC vs. Ladder Logic

In order to correctly field wire the inputs/outputs and map the input/output data, you need to know
which type of Momentum Adapter is mounted on the base.

Adapters may be either IEC compliant or 984 Ladder Logic compliant.

IEC Compliant 984 Ladder Logic Compliant
Momentum Processor All None
Adapters
Momentum Communication | All, except 170 NEF 110 21
Adapters 170 NEF 110 21 170 NEF 160 21
170 NEF 160 21 170 FNT 110 00
170 FNT 110 00 170 FNT 110 01
170 FNT 110 01
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Data Mapping

The figure below shows how data is mapped on the 1/0O base with an IEC Compliant adapter. When
the 1/0 is mapped as discrete points (1x/0x), the MSB is assigned to Pin 1 and the LSB is assigned
to Pin 16. When 1/O is mapped as a word or register (3x/4x), the MSB (bit 15) is assigned to Pin
16 and LSB (bit 0) is assigned to Pin 1.

IEC Format
/O mapped as discrete (1x/0x) VO mapped as register/word (3x/4x)

Adapter Adapter
‘eeeeeeeeeeeeeeeeee‘“m‘eeeeeeeeeeeeeeeeee‘
@ 1234567 89101112131415161718| 1 (|1 2 34 56 7 8 9101112131415161718 @
) ehgaliahaie[s e[z T [ [ 1 1] kel EE ITTIIT] [

LSB
‘eeeeeeeeeeeeeeeeee‘“w‘eeeeeeeeeeeeeeeeee‘
@ 1234567 89101112131415161718| 2 (|1 2 34 56 7 8 9101112131415161718 @
LTI [ hdhsharsfzfitfiole] [(TITTT [ [eh2BREEr] =

LSB
‘eeeeeeeeeeeeeeeeee‘ﬂw‘eeeeeeeeeeeeeeeeee‘
1234567 89101112131415161718|| 3 ||[1 2 34 56 7 8 9101112131415161718

1 inputs
2 outputs
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390 31

The figure below shows how data is mapped on the I/O base with a Ladder Logic Compliant
adapter. When the I/O is mapped as discrete points (1x/0x), the MSB is assigned to Pin 16 and the
LSB is assigned to Pin 1. When 1/O is mapped as a word or register (3x/4x), the MSB (bit 15) is
assigned to Pin 1 and LSB (bit 0) is assigned to Pin 16.

984 Format
/O mapped as discrete (1x/0x) /O mapped as register/word (3x,4x)
Adapter Adapter
‘eeeeeaeeeeeeeeeeee R"W‘eeaeeeeeeeeeeeeaee‘
@ 1234567 89101112131415161 1 (/1234567 89101112131415161718
| [1]z[2[as]s 7 [elsho] [ [ [ [ | isfiafiafizfitfiofe [e[7]6] [ [ [ [ [ |
MSB
‘eeeeeaeeeeeeeeesee R°W‘eeaeeeseeeeeeeeeee‘
@ 1234567 891011121314151617 2 (|1234567 89101112131415161718
AT [T Ii]2[alaf5]e]7]8] LI LI [T T heishapspizfiioos]
MSB
‘eeeeeeeeeeeeeeeeee ROW‘eeeeeeeeeeeeeeeeee‘
1234567 89101112131415161 3 11234567 89101112131415161718

1 inputs
2 outputs

le Tz
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Chapter 22

170 ADM 540 80 120 VAC - 6 Pt. In / 3 Pt. Out Discrete MCC
Module Base

Overview
This chapter describes the 170 ADM 540 80 TSX Momentum I/O base.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Front Panel Components 350
Specifications 352
Internal Pin Connections 356
Field Wiring Guidelines 357
Wiring Diagrams 360
1/0O Mapping 361
General Modbus Message Rules 363
Output Words 366
Output Words Control Modes 370
Input Words 375
Input Words Control Modes 377
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170 ADM 540 80

Front Panel Components

Overview
This section contains a photograph of the front panel of the 170 ADM 540 80 I/O base and a
description of the LEDs.

Front Panel lllustration
The front panel of the I/O base is shown in the illustration below.

IIIIIIIIIIIIIIIIIIIII:ET
W]
il

Components of the /O module

Label Description

1 Internal interface (ATI) connector

2 Locking and ground contact for the adapter
3 LED status display

4 Protective cover

5 Sockets for the terminal connectors

6 Grounding screw

7 Busbar mounting slot

8 Locking tab for DIN rail mount

9 Mounting holes for panel mount
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LED lllustration

The LEDs are shown in the illustration below.

(1121314151617 (89 101121341516

LED Descriptions

The LEDs are described in the table below.

Indicator Condition Message
Ready Green Module has power.
Off Module has no power. Check the L1 voltage source.
FUSE Green Output voltage present and fuse 1 (group output) and field
power is OK.
Off Output voltage not present or fuse 1 or field power is not OK.
IN Green Input status (an LED per input); input point active.
1..6 Off Input status (an LED per input); input point inactive.
ouT Green Output status (an LED per output); output point active.
1..3 Off Output status (an LED per output); output point inactive.

31001697 10/2019

351



170 ADM 540 80

Specifications

Overview

This section contains specifications for the 170 ADM 540 80 1/O base.

General Specifications

Module type 6 inputs / 3 outputs, 120VAC
Operating Voltage 120 VAC
Range 85...132VAC @47 ... 63 Hz
Current 125 mA

Isolation
Point to Point None

1.0 points to communication adapter

1250V RMS for one minute

Module field power to communication adapter

1250V RMS for one minute

Module power to 1.0 field power

1250V RMS for one minute

Field input to field input

1250V RMS for one minute

Modbus Port RS485 to communication adapter Not isolated
Fuses

Internal (replaceable) 2.5 A slow-blow (Wickmann 195125000 or equivalent)

Internal (non-replaceable) 200 mA slow-blow

External (field power) 2 A slow-blow (Wickmann 195120000 or equivalent)

External (module power) 200 mA slow-blow (Wickmann 195020000 or equivalent)
EMC

Immunity IEC 1131-2

Emissions EN 50081-2

Agency Approvals UL, CSA, CE FM Class 1, Div. 2 pending
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Physical Dimensions

Width

125 mm (4.9 in)

Depth (with no adapter)

52 mm (2.05 in)

Length 141.1 mm (5.6 in) no or one busbar
159.5 mm (6.3 in) two busbars
171.5 mm (6.75 in) three busbars
Weight 284 g (10 oz)

Discrete Inputs

Number of Points 6

Number of Groups 1, Non-isolated
Points per Group 6

For range 47 ... 53 Hz

ON Voltage 85VAC
Off Voltage 20VAC
ON current 5.5mA rms
OFF current 1.9mA rms
For range 57 ... 63 Hz

ON Voltage 79VAC
Off Voltage 20VAC
ON current 5.5mA rms
OFF current 1.9mA rms

Absolute Maximum Input

132VAC rms continuous

Input Response

1 line cycle maximum ON to OFF,
1 line cycle maximum OFF to ON

Internal Impedance

12k ohms (nominal) @ 60Hz, predominantly
capaci tive

Input Protection

Resistor limited
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Discrete Outputs

Number of Points 3
Number of Groups 1 fuse group
Points per Group 3

Output Voltage

85...120 ... 132 VACVAC @ 47 ... 63 Hz

Surge Voltage

150 VAC for 10 sec
200 VAC for 1 cycle

On State Voltage Drop

1.5VACmax@ 0.5 A

Output (Load) Current 0.5 A/ point,
1.5 A/ module
Minimum Output Current 30 mA

Maximum Surge Current (rms)

7.5 A per point, one cycle
5 A per point, two cycles

Output Protection

RC snubber suppression, varistor

Leakage Current

1.9mA @ 120 VAC

Applied dV / dT

400 V / microseconds

Response Time

0.5 of one line cycle max OFF to ON
0.5 of one line cycle max ON to OFF

Modbus Port
Baud 9600, 19200
Parity Even, odd or none
Mode/data bits 8 bit RTU, 7 bit ASCII
Stop bit 1or2
Modbus Address 0..
RS485 2 or 4 wire
Timeout 150ms (after transmission, waiting for reception)
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Modbus Port Tests

Test Spec Reference Conditions/Levels
Radiated EN61000-4-3 80 ... 1000Mhz, 10V/IM
Fast transients EN61000-4-4 1kV, CM, cap clamp
Surge wi