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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 forimprovements or amendments or have found
errors in this publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic

or mechanical, including photocopying, without express written permission of
Schneider Electric.

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.
© 2012 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, 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 safety label indicates that an
electrical hazard exists, which will result in personal injury if the
instructions are not followed.

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

A DANGER

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

A WARNING

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

2 This is the safety alert symbol. It is used to alert you to potential
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PLEASE NOTE

A CAUTION

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

NOTICE

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

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.
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About the Book

At a Glance

Document Scope

This manual describes the hardware implementation of the Modicon TM5
Transmitter and Receiver modules. It provides parts descriptions, specifications,
wiring diagrams, installation and setup for Modicon TM5 Transmitter and Receiver
modules.

Validity Note
This document has been updated with the release of SoMachine V3.1.

Related Documents

Title of Documentation Reference Number
Modicon TM5 Expansion Modules Configuration Programming EIO0000000420 (Eng),
Guide EIO0000000421 (Fre),

EIO0000000422 (Ger),
EIO0000000423 (Spa),
EIO0000000424 (lta),

EI00000000425 (Chs)

Modicon Flexible TM5 / TM7 System - System Planning and EIO0000000426 (Eng),
Installation Guide EIO0000000427 (Fre),
EI00000000428 (Ger),
EIO0000000429 (Spa),
EIO0000000430 (lta),

EIO0000000431 (Chs)

IF Communication Electronic Modules TM5 Transmitter and S1A12567 00
Receiver Instruction Sheet

You can download these technical publications and other technical information from
our website at www.schneider-electric.com.
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Product Related Information

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

e Disconnect all power from all equipment including connected devices prior to
removing any covers or doors, or installing or removing any accessories,
hardware, cables, or wires except under the specific conditions specified in the
appropriate hardware guide for this equipment.

e Always use a properly rated voltage sensing device to confirm the power is off
where and when indicated.

e Replace and secure all covers, accessories, hardware, cables, and wires and
confirm that a proper ground connection exists before applying power to the
unit.

e Use only the specified voltage when operating this equipment and any
associated products.

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

A DANGER

EXPLOSIVE POTENTIAL

e Only use this equipment in non-hazardous locations, or in locations that comply
with Class I, Division 2, Groups A, B, C and D.

e Do not substitute components which would impair compliance to Class |
Division 2.

e Do not connect or disconnect equipment unless power has been removed or the
location is known to be non-hazardous.

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

A WARNING

LOSS OF CONTROL

e The designer of any control scheme must consider the potential failure modes
of control paths and, for certain critical control functions, provide a means to
achieve a safe state during and after a path failure. Examples of critical control
functions are emergency stop and overtravel stop, power outage and restart.

e Separate or redundant control paths must be provided for critical control
functions.

e System control paths may include communication links. Consideration must be
given to the implications of unanticipated transmission delays or failures of the
link.

e Observe all accident prevention regulations and local safety guidelines.’

e Each implementation of this equipment must be individually and thoroughly
tested for proper operation before being placed into service.

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

equipment damage.

! For additional information, refer to NEMA ICS 1.1 (latest edition), "Safety
Guidelines for the Application, Installation, and Maintenance of Solid State Control"
and to NEMA ICS 7.1 (latest edition), "Safety Standards for Construction and Guide
for Selection, Installation and Operation of Adjustable-Speed Drive Systems" or their
equivalent governing your particular location.

A WARNING

UNINTENDED EQUIPMENT OPERATION

e Only use software approved by Schneider Electric for use with this equipment.
e Update your application program every time you change the physical hardware
configuration.

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

We welcome your comments about this document. You can reach us by e-mail at
techcomm @ schneider-electric.com.
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General Overview

What’s in this Part?

This part contains the following chapters:

Chapter Chapter Name Page
1 TM5 System General Rules for Implementing 13
2 TM5 Transmitter and Receiver General Overview 29
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General Overview
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TM5 System General Rules for
Implementing

What’s in this Chapter?

This chapter contains the following topics:

Topic Page
Installation Requirements 14
Wiring Rules and Recommendations 17
Environmental Characteristics 21
Installation Guidelines 24
Hot Swapping Electronic Modules 25
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TM5 System General Rules for Implementing

Installation Requirements

Before Starting

Read and understand this chapter before beginning the installation of your TM5
System.

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

e Disconnect all power from all equipment including connected devices prior to
removing any covers or doors, or installing or removing any accessories,
hardware, cables, or wires except under the specific conditions specified in the
appropriate hardware guide for this equipment.

e Always use a properly rated voltage sensing device to confirm the power is off
where and when indicated.

e Replace and secure all covers, accessories, hardware, cables, and wires and
confirm that a proper ground connection exists before applying power to the
unit.

e Use only the specified voltage when operating this equipment and any
associated products.

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

NOTICE

ELECTROSTATIC DISCHARGE

e Store all components in their protective packaging until immediately before
assembly.
e Never touch exposed conductive parts such as contacts or terminals.

Failure to follow these instructions can result in equipment damage.

Programming Considerations

A WARNING

UNINTENDED EQUIPMENT OPERATION

e Only use software approved by Schneider Electric for use with this equipment.
e Update your application program every time you change the physical hardware
configuration.

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

14

EIO0000000468 04/2012



TM5 System General Rules for Implementing

Operating Environment

EXPLOSIVE POTENTIAL

e Only use this equipment in non-hazardous locations, or in locations that comply
with Class I, Division 2, Groups A, B, C and D.

e Do not substitute components which would impair compliance to Class |
Division 2.

e Do not connect or disconnect equipment unless power has been removed or the
location is known to be non-hazardous.

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

A WARNING

UNINTENDED EQUIPMENT OPERATION

Install and operate this equipment according to the environmental conditions
described in the operating limits.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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TM5 System General Rules for Implementing

Installation Considerations

A WARNING

UNINTENDED EQUIPMENT OPERATION

Use appropriate safety interlocks where personnel and/or equipment hazards
exist.

Install and operate this equipment in an enclosure appropriately rated for its
intended environment.

Use the sensor and actuator power supplies only for supplying power to the
sensors or actuators connected to the module.

Power line and output circuits must be wired and fused in compliance with local
and national regulatory requirements for the rated current and voltage of the
particular equipment.

Do not use this equipment in safety-critical machine functions.

Do not disassemble, repair, or modify this equipment.

Do not connect any wiring to reserved, unused connections, or to connections
designated as Not Connected (N.C.).

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

equipment damage.

NOTE: Schneider Electric recommends the use of UL-recognized and CSA
approved JDYX2 or JDYX8 fuse types.

16
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TM5 System General Rules for Implementing

Wiring Rules and Recommendations

Introduction
There are several rules that must be followed when wiring the TM5 System.

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

e Disconnect all power from all equipment including connected devices prior to
removing any covers or doors, or installing or removing any accessories,
hardware, cables, or wires except under the specific conditions specified in the
appropriate hardware guide for this equipment.

e Always use a properly rated voltage sensing device to confirm the power is off
where and when indicated.

e Replace and secure all covers, accessories, hardware, cables, and wires and
confirm that a proper ground connection exists before applying power to the
unit.

e Use only the specified voltage when operating this equipment and any
associated products.

Wiring Rules

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

The following rules must be applied when wiring the TM5 System:

e |/O and communication wiring must be kept separate from the power wiring.
Route these 2 types of wiring in separate cable ducting.

e Verify that the operating conditions and environment are within the specification
values.

e Use proper wire sizes to meet voltage and current requirements.

e Use copper conductors only.

e Use twisted-pair, shielded cables for analog, expert or fast I/O and TM5 bus
signals.

e Use twisted-pair, shielded cables for encoder, networks and field bus (CAN,
serial, Ethernet).

EI00000000468 04/2012 17



TM5 System General Rules for Implementing

A WARNING

IMPROPER GROUNDING CAN CAUSE UNINTENDED EQUIPMENT OPERA-
TION

e Use cables with insulated shielded jackets for analog I/O, fast I/O and
communication signals.

e Ground shielded cables for analog I/O, fast I/O and communication signals at a
single point

e Always comply with local wiring requirements regarding grounding of cable
shields.

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

NOTE: 1Multipoint grounding is permissible if connections are made to an
equipotential ground plane dimensioned to help avoid cable shield damage in the
event of power system short circuit currents.

Refer to the section Grounding the TM5 System (see Modicon TM5 / TM7 Flexible
System, System Planning and Installation Guide) to ground the shielded cables.

The table below provides the wire sizes to use with the removable spring terminal
blocks:

9
mm o.ssg‘ [ = | o= H1=

n.

mm? 0,08...2,50,25...2,5|0,25...1,5| 2x0,25..2x0,75

AWG 28...14 24..14 24...16 2x24..2x18

FIRE HAZARD
Use only the recommended wire sizes for I/O channels and power supplies.

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

The spring clamp connectors of the terminal block are designed for only one wire or
one cable end. Two wires to the same connector must be installed with a double wire
cable end to help prevent loosening.

18
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TM5 System General Rules for Implementing

A DANGER

LOOSE WIRING CAUSES ELECTRIC SHOCK

Do not insert more than one wire per connector of the terminal block without a
double wire cable end.

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

Terminal Block

Plugging a terminal block into the incorrect electronic module can cause an electric
shock or unintended operation of the application and/or damage the electronic
module.

A DANGER

UNINTENDED EQUIPMENT OPERATION OR ELECTRIC SHOCK
Be sure to connect the terminal blocks to their designated location.
Failure to follow these instructions will result in death or serious injury.

NOTE: To help prevent a terminal block from being inserted incorrectly, clearly and
uniquely code and label each terminal block and electronic module according to the
instructions in Coding the TM5 System (see Modicon TM5 / TM7 Flexible System,
System Planning and Installation Guide).

Stress Relief Using Cable Tie

There are two methods to reduce the stress on cables:

e The terminal blocks (see Modicon TM5 / TM7 Flexible System, System Planning
and Installation Guide) have slots to attach cable ties. A cable tie can be fed
through this slot to secure cables and wires to reduce stress between them and
the terminal block connections.

e After grounding the TM5 System via the TM2XMTGB grounding plate
(see Modicon TM5 / TM7 Flexible System, System Planning and Installation
Guide), wires can be bundled and fixed to the grounding plate tabs using wire ties
to reduce stress on the cables.
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TM5 System General Rules for Implementing

The table below provides the size of the cable tie and shows the two methods to
reduce the stress on the cables:

Cable Tie | Terminal block TM2XMTGB Grounding plate
Size

Thickness | 1.2 mm (0.05 in.) maximum 1.2 mm (0.05in.)

Width 4 mm (0.16 in.) maximum 2.5..3mm (0.1...0.12in.)
Mounting

figure

20
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TM5 System General Rules for Implementing

Environmental Characteristics

Introduction

The following information describes the system-wide environmental requirements
and characteristics for the TM5 System.

The general environmental characteristics are common to all components of the
TM5 System.

Enclosure Requirements

TM5 components are designed as Zone B, Class A industrial equipment according
to IEC/CISPR Publication 11. If they are used in environments other than those
described in the standard, or in environments that do not meet the specifications in
this manual, your ability to meet electromagnetic compatibility requirements in the
presence of conducted and/or radiated interference may be reduced.

All TM5 components meet European Community (CE) requirements for open
equipment as defined by EN61131-2. You must install them in an enclosure
designed for the specific environmental conditions and to minimize the possibility of
unintended contact with hazardous voltages. Your enclosure should be constructed
of metal to improve the electromagnetic immunity of your TM5 System. Your
enclosure should have a keyed locking mechanism to minimize unauthorized
access.

EI00000000468 04/2012
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TM5 System General Rules for Implementing

Environmental Characteristics

This equipment meets UL, CSA, GOST-R and c-Tick certifications and CE
requirements as indicated in the table below. This equipment is intended for use in
a Pollution Degree 2 industrial environment.

The table below provides the general environmental characteristics:

Characteristic

Specification

©

This product is compliant with Europe RoHS recommendations and China RoHS regulations.

Standard

IEC61131-2 ed. 3 2007

Agencies

UL 508
CSA 22.2 No. 142-M1987
CSA 22.2 No. 213-M1987

Ambient operating

Horizontal installation

-10...60 °C (14...140 °F)" 2

temperature

Vertical installation

-10...50 °C (14...122 °F)?

Storage temperature

-40...70 °C (-40...158 °F)

Relative humidity

5...95% (non-condensing)

Degree of pollution | IEC60664 2
Degree of IEC61131-2 1P20
protection

Corrosion immunity No

Operating altitude

0...2000 m (0...6.560 ft.)

Storage altitude

0...3000 m (0...9.842 ft.)

Vibration
resistance

Mounted on a DIN rail

3.5 mm (0.138 in.) fixed amplitude from
5..8.4Hz

9.8 m/s? (1 g,,) fixed acceleration from
8.4...150 Hz

Mechanical shock resistance

147 m/s? (15 gp,) for a duration of 11 ms

Connection type

Removable spring terminal block

Connector insertion/removal cycles

50

Note:
1

Some devices have temperature operating restrictions that require de-rating between
55 °C and 60 °C (131 °F and 140 °F), and may be subject to other possible restrictions.
See the specific characteristics for your electronic module.

For compliance to Class |, Div 2 environment ratings, do not operate this device in
locations with ambient temperatures less than 0 °C (32° F).

22

EIO0000000468 04/2012




TM5 System General Rules for Implementing

Electromagnetic Susceptibility

The table below provides the TM5 System electromagnetic susceptibility

specifications:

Characteristic

Specification

Range

Electrostatic
discharge

IEC/EN 61000-4-2

8 kV (air discharge)
4 kV (contact discharge)

Electromagnetic
fields

IEC/EN 61000-4-3

10 V/m (80 MHz...2 GHz)
1V/m (2...2.7 GHz)

Fast transients burst

IEC/EN 61000-4-4

Power lines: 2 kV

1/0: 1 kV

Shielded cable: 1 kV
Repetition rate: 5 and 100 KHz

Surge immunity

IEC/EN 61000-4-5

1 kV in common mode

electromagnetic field

24 Vdc circuit 0.5 kV in differential mode
Surge immunity 2 kV in common mode
230 Vac circuit 1 kV in differential mode
Induced IEC/EN 61000-4-6 10 Vgt (0.15...80 MHz)

Conducted emission

EN 55011 (IEC/CISPR11)

150...500 kHz, quasi peak 79 dBpV

500 kHz...30 MHz, quasi peak
73 dBuv

Radiated emission

EN 55011 (IEC/CISPR11)

30...230 MHz, 10 m@40 dBpV/m

230 MHz...1 GHz, 10 m@47 dBuV/m

EI00000000468 04/2012
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TM5 System General Rules for Implementing

Installation Guidelines

Installation
The following table provides documentation references for spacing requirements
and installation of electronic modules and accessories:
Spacing For mounting positions and minimum clearances, the electronic modules
requirement are mounted according to the rules defined for the controllers. Refer to
the Enclosing the TM5 System (see Modicon TM5 / TM7 Flexible
System, System Planning and Installation Guide).
NOTE: The TM5 System is designed to operate between - 10°C (14°F)
and 55°C (131 °F) without derating and up to 60°C (740 °F) with some
special rules and some derating on some products.
Electronic Refer to:
modules ® TM5 Association Table (see Modicon TM5 / TM7 Flexible System,
installation System Planning and Installation Guide).
® [Expanding the TM5 System (see Modicon TM5 / TM7 Flexible
System, System Planning and Installation Guide).
Accessories Refer to the Installation of Accessories (see Modicon TM5 / TM7 Flexible
installation System, System Planning and Installation Guide).
24 EIO0000000468 04/2012




TM5 System General Rules for Implementing

Hot Swapping Electronic Modules

Definition

Hot swapping is the ability to remove an I/O electronic module from its bus base and
then replace it with an identical electronic module while the TM5 System is under
power without disrupting the normal operations of the controller. When the electronic
module is returned to its bus base or replaced with another electronic module with
the same reference, it starts to operate again.

Hot Swapping Considerations

Before initiating a hot swap operation, confirm that the electronic module type is
approved for hot swapping (see page 27).

When removing or inserting an /O module while power is applied, remove and insert
the electronic module by hand. Do not use tools to hot swap modules because they
may come into contact with hazardous voltages. Also, remove any locking clips and
the terminal block before removing the electronic module from its bus base. Hot
swapping is only allowed when replacing identical electronic modules.

EXPLOSION OR ELECTRIC SHOCK

Only perform a hot swap operation in locations known to be non-hazardous.
Use only your hands.

Do not use any metal tools.

Do not disconnect any wires from the terminal block.

Only replace an electronic module with an identical reference.

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

NOTE: Only the electronic module is hot swap-able. Do not attempt a hot swap
operation on the bus base, or on electronic modules that are integrated with their
bus bases such as the compact I/0.

You need to understand and plan for the consequences of hot-swapping certain
modules. Hot-swapping modules that control power distribution to other modules,
for example, can impact your machine or process. Power Distribution modules,
Interface Power Distribution Modules, Common Distribution modules, Field Bus
Interface Modules, and Transmitter and Receiver modules all either distribute power
or communications to other electronic modules. Disconnecting the connector to
these modules will interrupt power or communications to the modules they service.

EI00000000468 04/2012
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TM5 System General Rules for Implementing

For example, some Power Distribution Modules (PDMs) provide power to both the
TM5 power bus and 24 Vdc I/0O power segment. It is possible that you may need to
replace the PDM because one service is inoperable, but not both. In this case, hot-
swapping the PDM would interrupt the service that is still operating, and would
interrupt power to the modules drawing power from that service.

I/0 configurations that employ Common Distribution modules require careful
consideration when wiring is restricted by short wire lengths. It may be the case that
in order to hot-swap an electronic module that has become inoperable, you need to
disconnect the connector of the Common module servicing it. Further, that same
Common module may be connected to modules or devices other than the module
you wish to hot-swap. Disconnecting the Common module in this case would
necessarily interrupt the supply to the unaffected modules and/or devices. Be sure
that you know what I/O slices or devices are connected to the Common module, and
the impact that this disconnection would have on your machine or process before
attempting a hot-swap operation.

A WARNING

LOSS OF CONTROL

e The designer of any control scheme must consider the potential failure modes
of control paths and, for certain critical control functions, provide a means to
achieve a safe state during and after a path failure. Examples of critical control
functions are emergency stop and overtravel stop, power outage and restart.

e Separate or redundant control paths must be provided for critical control
functions.

e System control paths may include communication links. Consideration must be
given to the implications of unanticipated transmission delays or failures of the
link.

e Observe all accident prevention regulations and local safety guidelines.’
e Each implementation of this equipment must be individually and thoroughly
tested for proper operation before being placed into service.

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

1 For additional information, refer to NEMA ICS 1.1 (latest edition), "Safety
Guidelines for the Application, Installation, and Maintenance of Solid State Control"
and to NEMA ICS 7.1 (latest edition), "Safety Standards for Construction and Guide
for Selection, Installation and Operation of Adjustable-Speed Drive Systems" or their
equivalent governing your particular location.

NOTE: Be sure you thoroughly understand the consequences of a hot-swap
operation on all modules and connected devices as they relate to your machine or
process.

26
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TM5 System General Rules for Implementing

Modules that are not Hot Swap-able
Electronic modules that can not be hot swapped under any circumstances include:

TM5 Electronic Reasons
Modules Type
Controller PCI The replacement of the PCl communication module
communication requires a power cycle before it will recognized by the
controller.
Controller Power | These modules are not removable.
Distribution
Module
Embedded 1/0
Modules
Field bus CANopeninterface | The replacement of the CANopen interface module
interface module depends on CANopen master architecture. Refer to the
Generic CANopen Implementation Guide and
documentations associated to the CANopen master.
Compact /0O | I/O modules These modules are not removable.

EI00000000468 04/2012
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TM5 Transmitter and Receiver
General Overview 2

Overview
This chapter is an overview of the TM5 transmitter and receiver electronic modules.

What'’s in this Chapter?
This chapter contains the following topics:

Topic Page
General Description 30
Physical Description 33
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TM5 Transmitter and Receiver General Overview

General Description

Overview

The TM5 System provides a virtual rack system through a decentralized backplane.
The decentralized backplane contains a local configuration and several remote
configurations connected together using specific expansion bus cables. The TM5
Transmitter and Receiver electronic modules handle the communication between
remote electronic modules via expansion bus cables.

The TM5 Transmitter and Receiver electronic modules need to be associated with
a bus base and a terminal block.

Remote Island Features

The following table gives information about the TM5 Transmitter and Receiver used
in the TM5 System:

Reference Description

TM5SBET1 Transmits the TM5 data bus.

(see page 40)

TM5SBET7 Transmits the TM7 data bus and provides the TM7 power bus to

(see page 45) the TM7 expansion 1/O blocks.

TM5SBER2 Receives the TM5 data bus, provides power to the 24 Vdc I/0

(see page 52) power segment and provides the TM5 power bus to the TM5
expansion 1/O blocks.

TCSXCNNXNX100 Expansion bus cable.

30 EI00000000468 04/2012



TM5 Transmitter and Receiver General Overview

Cable Characteristics

The TM5 cable used between Transmitter and Receiver modules is the
TCSXCNNXNX100 cable, measuring approximately 100 m (328.1 ft). The cable
contains two sets of twisted shielded pairs to limit the electromagnetic interference
from the power wires to the DATA signal wires. Both pairs are shielded with a
common tinned copper foil with an additional drain wire.

The following table describes the characteristics of the individual wire pairs of the

cable:
Wire Characteristic Value
Pair A Conductor cross section (gauge) 0.34 mm2 (22 AWG)
Linear resistance 55 Q/km
Pair B Conductor cross section (gauge) 0.2 mm? (24 AWG)
Linear resistance 90 O/km
Characteristic impedance 120 Q

The following table lists the description of the individual wire pairs of the cable:

Wire Description Color
Pair A TM5 Power Bus + 5 Vdc (used only for | Red
TM5 IP20 towards TM7 IP67)
TM5 Power Bus 0 Vdc (TM5 bus ref.) | Black
Pair B TM5 DATA high White
TM5 DATA low Blue

The following table lists the general characteristics of the cable:

Characteristic

Description

Shield

Tinned copper foil and drain wire

Sheath color

grey

Operating temperature

-10 ... +80 °C (14 ... 176 °F)

Storage temperature

-25...+80°C (-13...176 °F

Overall diameter

7.4 mm (0.29 in.) £ 0.2 mm (0.007 in.)

Minimum curve radius - fixed applications

67 mm (2.63in.)

Fire retardant

IEC 60332-1

Low smoke

VDE 0207-24

Zero halogen

EN50290-2-27

EI00000000468 04/2012
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TM5 Transmitter and Receiver General Overview

Implementation of TM5 Transmitter and Receiver Electronic Modules

The maximum distance between a Transmitter and a Receiver is 100 m (328.1 ft).
The maximum overall distance between the beginning of the local configuration
containing a Transmitter and the end of the last remote configuration containing a
Receiver is 2500 m (8202.1 ft). The TM5 twisted-pair cable (TCSXCNNXNX100) is
required to obtain the maximum distance, the proper electromagnetic resistance
and performance required for the communication between Transmitter and
Receiver. In addition, the cable must be properly grounded to the functional ground
(FE) of your TM5 System (see page 17).

The following picture presents the TM5 System divided into a local configuration and
remote configuration:

LMC058
TM5SBET1
TM258 TN
F— b4 EE
(] (] [ ]
Easmsssssass
@@ﬁﬁ@ﬁﬁﬁﬁu (3) TCSXCNNXNX100
2 EemaesEmEe| ™ 1<100 m (328.1 ft)
ISoiCTiC o DiTio|
oot
ssssssssss Aw 2Ry Zkw y2Sw w2l w2sy |
(1)
//
7/
TM5SBER2 TM5SBET1 TM5SBER2
o = s
Busnpessanas SsEnanss|
[t L (3) TCSXCNNXNX100 - iehieiipir
i e 1100 m (328.1 ft) o e
Enssssssanas| |SEsassss|
[SSsasasesnss| [SSEaEass|
|| 728w w2Su 25w 25w w2Su w2Sw | || 72Su w2sw 2swwasv |
2 (2)

(1) Local Configuration
(2) Remote /O Island Configurations
(3) Expansion bus cable TCSXCNNXNX100

NOTE: For more information to configure Transmitter and Receiver electronic
modules refer to Modicon TM5 Expansion Modules Configuration Programming
Guide.
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TM5 Transmitter and Receiver General Overview

Physical Description

Introduction

Each slice consists of three elements. These elements are the bus base, the
electronic module and the terminal block.

Elements
The following figure shows the elements of a slice.

1. Bus base
2. Electronic module
3. Terminal block

When assembled the three components form an integral unit that resists vibration
and electrostatic discharge.

NOTICE

ELECTROSTATIC DISCHARGE

e Never touch the contacts of the electronic module.
e Always keep the connector in place during normal operation.

Failure to follow these instructions can result in equipment damage.

EI00000000468 04/2012 33




TM5 Transmitter and Receiver General Overview

Dimensions
The following figure shows the dimensions of a slice:

Pin Assignment

The following figure shows the pin assignments respectively for the 6-pin and the 12-
pin terminal blocks:

== =
Bk
11 iﬁ 21 1 - [{007 = 21
12 5@ 22 12 5@ 22
13 iﬁ 23 13 iﬁ 23
— 14 ii 24
— 15 5555 25
— ] 16 i@ 26
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TM5 Transmitter and Receiver General Overview

Accessories

Labeling

Refer to the Installation of Accessories (see Modicon TM5 / TM7 Flexible System,
System Planning and Installation Guide).

Refer to the Labeling theTM5 System (see Modicon TM5 / TM7 Flexible System,
System Planning and Installation Guide).

EI00000000468 04/2012
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TM5 Transmitter and Receiver General Overview
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TM5 System Transmitter and
Receiver Electronic Modules

What’s in this Part?

EIO0000000468 04/2012

This part contains the following chapters:

Chapter Chapter Name Page
3 TM5SBET1 Transmitter Electronic Module 39
4 TM5SBET7 Transmitter Electronic Module 45
5 TM5SBER2 Receiver Electronic Module 51
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TM5SBET1 Transmitter Electronic
Module

3

What’s in this Chapter?

This chapter contains the following topics:

Topic Page
TM5SBET1 Presentation 40
TM5SBET1 Characteristics 42
TM5SBET1 Wiring Diagram 43
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TM5SBET1 Transmitter Electronic Module

TM5SBET1 Presentation

Main Characteristics
The table below describes the main characteristics of the TM5SBET1 electronic

module:

Main Characteristics

Function Transmits the TM5 data bus.
Maximum bus length 2500 m (8202.1 ft)
Maximum cable distance between Transmitter and 100 m (328.1 ft)

Receiver

Power distribution No

Ordering Information

The following figure and table give the references to create a slice with the
TM5SBET1 electronic module:

/

NOTICE

ELECTROSTATIC DISCHARGE

e Install a right bus base locking plate to the rightmost slice of all configurations.
e Install a left bus base locking plate to the first slice of all remote configurations.

Failure to follow these instructions can result in equipment damage.
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TM5SBET1 Transmitter Electronic Module

Number Model Number Description Color
1 TM5ACBM11 Bus base White
or
TM5ACBM15 Bus base with address White
setting
TM5SBET1 Electronic module White
TM5ACTB06 Terminal block, 6 pins White
or
TM5ACTB12 Terminal block, 12 pins White

NOTE: For more information, refer to TM5 bus bases and terminal blocks
(see Modicon TM5 / TM7 Flexible System, System Planning and Installation Guide).

Status LEDs

The following figure shows the status LEDs for TM5SBET1:

The table describes the TM5SBET1 status LEDs:

LED Color Status Description
r Green Off No power supply
Single flash Reset state
Flashing Preoperational state
On Normal state
e Red Off OK or no power supply
Double flash Indicates one of the following conditions:
e Voltage from the 24 Vdc I/O power segment is too
. I\c/)c\:\lltage for the TM5 power bus is too low
e+r Steady red / single green Invalid firmware
flash
X Yellow | Off No communication on the TM5 data bus
On TM5 data bus communication in progress

EI00000000468 04/2012
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TM5SBET1 Transmitter Electronic Module

TM5SBET1 Characteristics

Introduction

The TM5SBET1 is a data transmitter electronic module. Refer to the environmental
specifications (see page 21).

FIRE HAZARD
Use only the recommended wire sizes for I/O channels and power supplies.
Failure to follow these instructions will result in death or serious injury.

A WARNING

UNINTENDED EQUIPMENT OPERATION
Do not exceed any of the rated values specified in the following tables.

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

General Characteristics

The table below describes the general characteristics of the TM5SBET1 electronic
module:

General Characteristics

Rated power supply voltage 24 Vdc

Power supply range 20.4...28.8 Vdc
24 Vdc I/O segment current draw | 25 mA

TM5 power bus current draw 100 mA

Power dissipation 1.10 W max.
Weight 259 (0.9 02)
ID code for firmware update 7106 dec
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TM5SBET1 Transmitter Electronic Module

TM5SBET1 Wiring Diagram

Wiring Diagram
The following figure shows the wiring diagram for the TM5SBET1:

{——> TM5 Bus Data
> TM5BusData ( (3)
———————> TM5 Bus Ref

o e s
L L LI LIL

-
I

m

[

2 |.
=424V >—————— ———I
OV >—————— -

(1) Internal electronics
(2) 24 Vdc I/O power segment integrated into the bus bases
(8) TM5 expansion bus cable (TCSXCNNXNX100)

A WARNING

UNINTENDED EQUIPMENT OPERATION
Properly ground the cable shields as indicated in the related documentation.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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TM5SBET1 Transmitter Electronic Module

A WARNING

UNINTENDED EQUIPMENT OPERATION

Do not connect wires to unused terminals or terminals marked “Not Connected

(N.C.)".

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

equipment damage.

44

EIO0000000468 04/2012




TM5SBET7 Transmitter Electronic
Module

4

What’s in this Chapter?

This chapter contains the following topics:

Topic Page
TM5SBET7 Presentation 46
TM5SBET7 Characteristics 48
TM5SBET7 Wiring Diagram 49
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TM5SBET7 Transmitter Electronic Module

TM5SBET?7 Presentation

Main Characteristics

The table below describes the main characteristics of the TM5SBET7 electronic
module:

Main Characteristics

Function Transmits the TM7 data bus and provides the TM7
power bus to the TM7 expansion 1/O blocks.
Maximum bus length 2500 m (8202.1 ft)

Maximum cable distance between | 100 m (328 ft)
Transmitter and Receiver

Power distribution TM7 power bus

Ordering Information

The following figure and table give the references to create a slice with the
TM5SBET7 electronic module:

NOTICE

ELECTROSTATIC DISCHARGE

e Install a right bus base locking plate to the rightmost slice of all configurations.
e Install a left bus base locking plate to the first slice of all remote configurations.

Failure to follow these instructions can result in equipment damage.
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TM5SBET7 Transmitter Electronic Module

Status LEDs

Number Model Number Description Color
1 TM5ACBM11 Bus base White
$:\/I5ACBM1 5 Bus base with address White

setting
TM5SBET7 Electronic module White
TM5ACTB12 Terminal block, 12 pins White

NOTE: For more information, refer to TM5 bus bases and terminal blocks
(see Modicon TM5 / TM7 Flexible System, System Planning and Installation Guide).

The following figure shows the status LEDs for TM5SBET7:

I
I

OOOOxE

SBET7

4
O

The table describes the TM5SBET7 status LEDs:

LED Color Status Description
r Green Off No power supply
Single flash Reset state
Flashing Preoperational state
On Operational state
e Red Off OK or no power supply
Double flash Indicates one of the following conditions:
e Voltage from the 24 Vdc I/O power segment is too
low
e Voltage for the TM7 power bus is too low
e+r Steady red / single green Invalid firmware
flash
X Yellow | Off No communication on the TM7 data bus
On TM7 data bus communication in progress

EI00000000468 04/2012

47




TM5SBET7 Transmitter Electronic Module

TM5SBET7 Characteristics

Introduction

TheTM5SBET?7 is a data transmitter electronic module. Refer to the environmental
specifications (see page 21).

FIRE HAZARD
Use only the recommended wire sizes for I/O channels and power supplies.
Failure to follow these instructions will result in death or serious injury.

A WARNING

UNINTENDED EQUIPMENT OPERATION
Do not exceed any of the rated values specified in the following tables.

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

General Characteristics

The table below describes the general characteristics of the TM5SBET7 electronic
module:

General Characteristics

Rated power supply voltage 24 Vdc

Power supply range 20.4...28.8 Vdc
24 Vdc I/O segment current draw | 25 mA

TM5 power bus current draw 100 mA

Power dissipation 1.10 W max.
Weight 259 (0.9 02)
ID code for firmware update 41528 dec
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TM5SBET7 Transmitter Electronic Module

TM5SBET7 Wiring Diagram

Wiring Diagram
The following figure shows the wiring diagram for the TM5SBET7:

—
N
~

TM7 Bus Data

TM7 Bus Data
TM70V

TM7 V+

®)

i e e i
L) L L L L

24V -PS1
@ av|
=
PS1 (3)J—
_ ov
=424V
| T
I L
I T
I h
(2) | n
A4V > ————— +——
oV >—————— - — —

(1) Internal electronics

(2) 24 Vdc I/O power segment integrated into the bus bases
(3) PS1/PS2: External isolated power supply 24 Vdc

(4) External fuse, Type T slow-blow: 1 A max., 250 V

(5) TM7 Expansion bus cable (TCSXCNeFNXe*E)

A WARNING

UNINTENDED EQUIPMENT OPERATION
Properly ground the cable shields as indicated in the related documentation.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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TM5SBET7 Transmitter Electronic Module

A WARNING

UNINTENDED EQUIPMENT OPERATION

Do not connect wires to unused terminals or terminals marked “Not Connected

(N.C.)".

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

equipment damage.
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TM5SBER2 Receiver Electronic
Module

What’s in this Chapter?

This chapter contains the following topics:

Topic Page
TM5SBER2 Presentation 52
TM5SBER2 Characteristics 54
TM5SBER2 Wiring Diagram 57

EIO0000000468 04/2012

51




TM5SBER2 Receiver Electronic Module

TM5SBER2 Presentation

Main Characteristics
The table below describes the main characteristics of the TM5SBER2 electronic

module:

Main Characteristics

Function

Receives the TM5 data bus

Maximum bus length

2500 m (8202.1 ft)

Maximum cable distance between
Transmitter and Receiver

100 m (328.1 ft)

Power distribution

o TM5 power bus
® 24 Vdc I/O power segment

Ordering Information

The following figure and table give the references to create a slice with the

TM5SBER?2 electronic module:

NOTICE

ELECTROSTATIC DISCHARGE
e |Install a right bus base locking

plate to the rightmost slice of all configurations.

e Install a left bus base locking plate to the first slice of all remote configurations.
Failure to follow these instructions can result in equipment damage.
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TM5SBER2 Receiver Electronic Module

Number Model Number Description Color
1 TM5ACBMO1R Bus base Gray
or
TM5ACBMO5R Bus base with address setting Gray
TM5SBER2 Electronic module Gray
TM5ACTB12PS Terminal block, 12-pins Gray

NOTE: For more information, refer to TM5 bus bases and terminal blocks
(see Modicon TM5 / TM7 Flexible System, System Planning and Installation Guide).

Status LEDs
The following figure shows the status LEDs for TM5SBER2:

The table below describes the TM5SBER2 status LEDs:

LED Color Status Description
r Green Off No power supply
Single Flash Reset state
Flashing Preoperational state
On Run state
e Red Off OK or no power supply
Double flash Indicates one of the following conditions:
® TM5 power bus current is too high (overload)
e Voltage for the 24 Vdc I/O power segment is too
low
e Voltage for the TM5 power bus is too low
e+r Steady red / single green Invalid firmware
flash
X Yellow | Off No communication on the TM5 data bus
On TM5 data bus communication in progress
Red Off TMS5 power bus in the acceptable range
On TM5 power bus current is too high (overload)

EI00000000468 04/2012

53




TM5SBER2 Receiver Electronic Module

TM5SBER2 Characteristics

Introduction

The TM5SBER?2 is a data receiver electronic module. Refer also to the
environmental characteristics (see page 21).

FIRE HAZARD
Use only the recommended wire sizes for I/O channels and power supplies.
Failure to follow these instructions will result in death or serious injury.

A WARNING

UNINTENDED EQUIPMENT OPERATION
Do not exceed any of the rated values specified in the following tables.

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

General Characteristics

The table below describes the general characteristics of the TM5SBER2 electronic
module:

General Characteristics

Rated power supply voltage 24 Vdc

24 Vdc I/0 segment current draw 25 mA
Power dissipation 2.22 W max.
Weight 259 (0.9 0z)
ID code for firmware update 7105 dec
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TM5SBER2 Receiver Electronic Module

TM5 Power Bus Characteristics

The following table shows the TM5 power bus characteristics of the TM5SBER2
electronic module:

TM5 power bus characteristics

Power supply range 20.4...28.8 Vdc

Rated input current 0.7 A max. at 24 Vdc

Reverse polarity protection Yes

Fuse Integrated, can not be exchanged

Current generated 1156 mA

De-rating -10...55 °C (14...131 °F): 1156 mA
55...60 °C (131...140 °F): 756 mA

Parallel operation Yes 2

Electrical isolation See note !

1

The two power circuits reference the same functional ground (FE) through specific
components designed to reduce effects of electromagnetic interference. These
components are rated at 30 or 60 V.

In parallel operation, only 75% of the rated power can be assumed. Please ensure that all
parallel operating power supplies are switched on and off simultaneously.

Do not mount a Power Distribution Module (PDM) side-by-side with a Receiver
module.

A WARNING

UNINTENDED EQUIPMENT OPERATION

Do not mount a Power Distribution Module (PDM) next to any one of the following
modules:

Power Distribution Module (PDM)

Transmitter module TM5SBET1 or TM5SBET7
Receiver module TM5SBER2

Interface Power Distribution Module TM5SPS3 (IPDM)
Analog input module TM5SAI2H or TM5SAI4H

Analog output module TM5SAO4L or TM5SAO4H

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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TM5SBER2 Receiver Electronic Module

24 Vdc I/0 Power Segment Characteristics
The following table shows the 24 Vdc I/O power segment characteristics of the
TM5SBER2 electronic module:

24 Vdc I/0 power segment characteristics

Power supply range 20.4...28.8 Vdc

Rated power supply voltage 24 Vdc

Maximum current provided 10A

Reverse polarity protection No

Short circuit protection External fuse type T slow-blow 10 A 250 V
Isolation between power segment and See note !

TM5 power and data buses

! The isolation of the electronic module is 500 Vac RMS between the electronics
power by the TM5 bus and those powered by 24 Vdc I/O power segment connected
to the module. In practice, the TM5 electronic module is installed in the bus base,
and there is a bridge between the TM5 power bus and the 24 Vdc 1/O power
segment. The two power circuits reference the same functional ground (FE) through
specific components designed to reduce effects of electromagnetic interference.
These components are rated at 30 Vdc or 60 Vdc. This effectively reduces isolation
of the entire system from the 500 Vac RMS.
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TM5SBER2 Receiver Electronic Module

TM5SBER2 Wiring Diagram

Wiring Diagram
The following figure shows the wiring diagram for the TM5SBER2:

(1)
TM5 Bus Datae%——E— -E
3) TM5 Bus Data <—— IZI
TM5 Bus Ref <—— EL
: K
24V -PS1 24V -PS2
& gy 8
= R
PS1 (4 N PS2 (4
( )_ ov D 2 fov T @
6 6T
— +24V DI — +24V
T 1!
11 il
o—T
T )
L — 4 ————— > — +24V
Lo > oV

(1) Internal electronics

(2) 24 Vdc I/0 power segment integrated into the bus bases
(3) TM5 expansion bus cable (TCSXCNNXNX100)

(4) PS1/PS2: External isolated power supply 24 Vdc

(5) External fuse, Type T slow-blow: 10 A max., 250 V

(6) External fuse, Type T slow-blow: 1 A, 250 V

A WARNING

UNINTENDED EQUIPMENT OPERATION
Properly ground the cable shields as indicated in the related documentation.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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TM5SBER2 Receiver Electronic Module

A WARNING

UNINTENDED EQUIPMENT OPERATION

Do not connect wires to unused terminals or terminals marked “Not Connected

(N.C.)".

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

equipment damage.
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Glossary

analog input

analog output

AWG

bus base

An analog input module contains circuits that convert an analog DC input signal to
a digital value that can be manipulated by the processor. By implication, the analog
input is usually direct. That means a data table value directly reflects the analog
signal value.

An analog output module contains circuits that transmit an analog DC signal
proportional to a digital value input to the module from the processor. By implication,
these analog outputs are usually direct. That means a data table value directly
controls the analog signal value.

The american wire gauge standard specifies wire gauges in North America.

A bus base is a mounting device that is designed to seat an electronic module on a
DIN rail and connect it to the TM5 bus for M258 and LMCO058 controllers. Each base
bus extends the TM5 data and to the power buses and the 24 Vdc I/O power
segment. The electronic modules are added to the TM5 system through their
insertion on the base bus. The base bus also supplies the articulation point for the
terminal blocks.

EIO0000000468 04/2012
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Glossary

CAN

CANopen

The controller area network protocol (ISO 11898) for serial bus networks is designed
for the interconnection of smart devices (from multiple manufacturers) in smart
systems for real-time industrial applications. CAN multimaster systems help ensure
high data integrity through the implementation of broadcast messaging and
advanced diagnostic mechanisms. Originally developed for use in automobiles,
CAN is now used in a variety of industrial automation control environments.

CANopen is an open industry-standard communication protocol and device profile
specification.

compact I/O module

configuration

controller

CPDM

CSA

CTS

A compact I/O module is an indissociable group of five analog and/or digital I/O
electronic modules in a single reference.

The configuration includes the arrangement and interconnection of hardware
components within a system and the hardware and software selections that
determine the operating characteristics of the system.

A controller (or “programmable logic controller,” or “programmable controller”) is
used to automate industrial processes.

controller power distribution module

The canadian standards association defines and maintains standards for industrial
electronic equipment in hazardous environments.

Clear to send is a data transmission signal and acknowledges the RDS signal from
the transmitting station.
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Glossary

De-rating

DHCP

digital IO

DIN

electronic module

EN

De-rating describes a reduction in an operating specification. For devices in general
it is usually a specified reduction in nominal power to facilitate operation at increased
ambient conditions like higher temperatures or higher altitudes.

The dynamic host configuration protocol is an advanced extension of BOOTP.
DHCP is a more advanced, but both DHCP and BOOTP are common. (DHCP can
handle BOOTP client requests.)

A digital input or output has an individual circuit connection at the electronic module
that corresponds directly to a data table bit that holds the value of the signal at that
I/O circuit. It gives the control logic digital access to I/O values.

Deutsches Institut fiir Normung is a German institution that sets engineering and
dimensional standards.

E

In a programmable controller system, most electronic modules directly interface to
the sensors, actuators, and external devices of the machine/process. This electronic
module is the component that mounts in a bus base and provides electrical
connections between the controller and the field devices. Electronic modules are
offered in a variety of signal levels and capacities. (Some electronic modules are not
I/O interfaces, including power distribution modules and transmitter/receiver
modules.)

EN identifies one of many European standards maintained by CEN (European
Committee for Standardization), CENELEC (European Committee for
Electrotechnical Standardization), or ETSI (European Telecommunications
Standards Institute).
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Glossary

encoder

Ethernet

expansion bus

expert /O

FAST I/O

FE

FG

firmware

An encoder is a device for length or angular measurement (linear or rotary
encoders).

Ethernet is a physical and data link layer technology for LANs, also known as
IEE 802.3.

The expansion bus is an electronic communication bus between expansion modules
and a CPU.

Expert I/Os are dedicated modules or channels for advanced features. These
features are generally embedded in the module in order to not use the resources of
the PLC Controller and to allow a fast response time, depending of the feature.
Regarding the function, it could be considered as a “stand alone” module, because
the function is independent of the Controller processing cycle, it just exchanges
some information with the Controller CPU.

F

FAST I/Os are specific I/0Os with some electrical features (response time, for
example) but the treatment of these channels is done by the Controller CPU.

Functional ground is the point of a system or device that must be grounded to help
prevent equipment damage.

frequency generator

The firmware represents the operating system on a controller.
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Glossary

hot swapping

HSC

/0

IEC

input filter

IP 20

LED

Hot swapping is the replacement of a component with a like component while the
system remains operational. The replacement component begins to function
automatically after it is installed.

high-speed counter.

input/output

The international electrotechnical commission is a non-profit and non-governmental
international standards organization that prepares and publishes international
standards for all electrical, electronic, and related technologies.

An input filter is a special function that rejects input noises. It is useful for helping to
minimize input noises and chatter in limit switches. All inputs provide a level of input
filtering using the hardware. Additional filtering with software is also configurable
through the programing or the configuration software.

Ingress protection rating according to IEC 60529. IP20 modules are protected
against ingress and contact of objects larger than 12.5 mm. The module is not
protected against harmful ingress of water.

L

A light emitting diode is an indicator that lights up when electricity passes through it.
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Glossary

Modbus

NC

network

PCI

PDM

PE

M

The Modbus communication protocol allows communications between many
devices connected to the same network.

N

A normally closed contact is a contact pair that is closed when the actuator is de-
energized (no power is applied) and open when the actuator is energized (power is
applied).

A network includes interconnected devices that share a common data path and
protocol for communications.

P

A peripheral component interconnect is an industry-standard bus for attaching
peripherals.

A power distribution module distributes either AC or DC field power to a cluster of
I/0 modules.

Protective ground is a return line across the bus for fault currents generated at a
sensor or actuator device in the control system.
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Glossary

Profibus DP

Pt100/Pt1000

PWM

RS-232

RS-485

RTS

RxD

Profibus Decentralised Peripheral is a linear bus with a centralized access
procedure of the Master/Slave type. Only Master stations, also known as active
stations, have access rights to the bus. The Slave or passive stations can only
respond to prompts.The physical connection is a single shielded twisted pair, but
fiber optic interfaces are available to create tree, star, or ring structures. Compared
to the ISO model, only layers 1, 2 are implemented, since access from the user
interface is made directly to the link layer via simple mapping of variables.

Platinum resistance thermometer are characterized by their nominal resistance R0
at a temperature of 0° C.

e Pt100 (RO = 100 Ohm)

e Pt1000 (RO = 1 kOhm)

Pulse width modulation is used for regulation processes (e.g. actuators for
temperature control) where a pulse signal is modulated in its length. For these kind
of signals, transistor outputs are used.

R

RS-232 (also known as EIA RS-232C or V.24) is a standard type of serial
communication bus, based on three wires.

RS-485 (also known as EIA RS-485) is a standard type of serial communication bus,
based on two wires.

Request to sendis a data transmission signal and will be acknowledged by the CTS
signal from the destination node.

receiving data (data transmission signal)
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Glossary

SEL-V

sink input

SL

source output

terminal block

TxD

UL

A system that follows IEC 61140 guidelines for safety extra low voltage is protected
in such a way that voltage between any 2 accessible parts (or between 1 accessible
part and the PE terminal for Class 1 equipment) does not exceed a specified value
under normal conditions or under single-fault conditions.

A sink inputis a wiring arrangement in which the device provides current to the input
electronic module. A sink input is referenced to 0 Vdc.

serial line

A source outputis a wiring arrangement in which the output electronic module
provides current to the device. A source output is referenced to +24 Vdc.

T

The terminal block is the component that mounts in an electronic module and
provides electrical connections between the controller and the field devices.

TxD represents a transmit signal.

U

Underwriters laboratories, US organization for product testing and safety
certification.

66

EIO0000000468 04/2012



Index

I

E

Electronic modules
documentation references, 24
installation, 24

environmental characteristics, 21

H

hot swapping, 25

installation
installation requirements, 14

T

Technical Data
TM5SBER2, 54
TM5SBET1, 42
TM5SBET7, 48

TMS5 receiver
TM5SBER2, 51

TM5 transmitter
TM5SBET1, 39
TM5SBET7, 45

TM5SBER2, 51

TM5SBET1, 39

TM5SBET7, 45

w

wiring rules, 17

EIO0000000468 04/2012

67



Index

68

EIO0000000468 04/2012



	Modicon TM5
	Table of Contents
	Safety Information
	About the Book
	General Overview
	TM5 System General Rules for Implementing
	Installation Requirements
	Wiring Rules and Recommendations
	Environmental Characteristics
	Installation Guidelines
	Hot Swapping Electronic Modules

	TM5 Transmitter and Receiver General Overview
	General Description
	Physical Description


	TM5 System Transmitter and Receiver Electronic Modules
	TM5SBET1 Transmitter Electronic Module
	TM5SBET1 Presentation
	TM5SBET1 Characteristics
	TM5SBET1 Wiring Diagram

	TM5SBET7 Transmitter Electronic Module
	TM5SBET7 Presentation
	TM5SBET7 Characteristics
	TM5SBET7 Wiring Diagram

	TM5SBER2 Receiver Electronic Module
	TM5SBER2 Presentation
	TM5SBER2 Characteristics
	TM5SBER2 Wiring Diagram


	Glossary
	Index


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


