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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.

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

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.

35011978 12/2018 9



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.

10

35011978 12/2018



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.

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.

e 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:

e Remove tools, meters, and debris from equipment.

Close the equipment enclosure door.

Remove all temporary grounds from incoming power lines.
Perform all start-up tests recommended by the manufacturer.

35011978 12/2018 11



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.

12 35011978 12/2018



About the Book &3

At a Glance

Document Scope

This manual describes the hardware and software implementation of Modicon X80 analog
modules.

Validity Note
This documentation is valid for EcoStruxure™ Control Expert 14.0 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 data sheet.

To save or print a data sheet 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.
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https://www.schneider-electric.com

Related Documents

Title of documentation Reference number
Modicon M580, M340, and X80 1/O Platforms, Standards and EIO0000002726 (English),
Certifications EIO0000002727 (French),

EIO0000002728 (German),
EI00000002730 (ltalian),

EI00000002729 (Spanish),
EI00000002731 (Chinese)

EcoStruxure™ Control Expert, Operating Modes 33003101 (English),
33003102 (French),
33003103 (German),
33003104 (Spanish),
33003696 (ltalian),
33003697 (Chinese)

EcoStruxure™ Control Expert, Program Languages and Structure, | 35006144 (English),
Reference Manual 35006145 (French),
35006146 (German),
35013361 (Italian),
35006147 (Spanish),
35013362 (Chinese)

(

(

(

EcoStruxure™ Control Expert, Communication, Block Library 33002527 (English),
33002528 (French),

33002529 (German),

33003682 (ltalian),

33002530 (Spanish),

33003683 (Chinese)

EcoStruxure™ Control Expert, I/O Management, Block Library 33002531 (English),
33002532 (French),
33002533 (German),
33003684 (ltalian),
33002534 (Spanish),
33003685 (Chinese)

(

(

(
EcoStruxure™ Control Expert, Concept Application Converter, 33002515 (English),
User Manual 33002516 (French),
33002517 (German),
33003676 (Italian),
33002518 (Spanish),
33003677 (Chinese)

You can download these technical publications and other technical information from our website
at www.schneider-electric.com/en/download.

14 35011978 12/2018


https://www.schneider-electric.com/en/download

Product Related Information

A WARNING

UNINTENDED EQUIPMENT OPERATION

The application of this product requires expertise in the design and programming of control
systems. Only persons with such expertise should be allowed to program, install, alter, and apply
this product.

Follow all local and national safety codes and standards.

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

Physical Implementation of Analog Modules

In this Part

This part is devoted to the physical implementation of the Modicon X80 analog input and output
modules, as well as of dedicated TELEFAST cabling accessories.

What Is in This Part?

This part contains the following chapters:

Chapter Chapter Name Page
1 General Rules for the Physical Implementation of Analog Modules 19
2 Diagnostics for Analog Modules 57
3 BMX AMI 0410 Analog Input Module 61
4 BMX AMI 0800 Analog Input Module 81
5 BMX AMI 0810 Analog Input Module 103
6 BMX ART 0414/0814 Analog Input Modules 123
7 BMX AMO 0210 Analog Output Module 147
8 BMX AMO 0410 Analog Output Module 161
9 BMX AMO 0802 Analog Output Module 175

10 BMX AMM 0600 Analog Input/Output Module 189
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Chapter 1

General Rules for the Physical Implementation of Analog
Modules

Subject of this Chapter
This chapter presents the general rules for implementing analog input/output modules.

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

Topic Page
Installing Analog Input/Output Modules 20
Fitting a 20-Pin Terminal Block to an Analog Module 23
Fitting a 28-Pin Terminal Block to an Analog Module 28
20-Pin Terminal Block Modules 31
How to Connect Analog Input/Output Modules: Connecting 20-pin Terminal Block Modules 36
28-Pin Terminal Blocks 39
How to Connect Analog Input/Output Modules: Connecting 28-pin Terminal Block Modules 44
How to Connect Analog Input/Output Modules: Connecting 40-pin Connector Modules 47
Shielding Connection Kit 50
TELEFAST Wiring Accessories Dedicated to Analog Modules 53
Standards and Certifications 55

35011978 12/2018



General Rules for Physical Implementation

Installing Analog Input/Output Modules

At a Glance

The analog input/output modules are powered by the rack bus. The modules may be installed and
uninstalled without turning off power supply to the rack, without causing any hazards and without
there being any risk of damage or disturbance to the PLC.

Fitting operations (installation, assembly and disassembly) are described below.

Installation Precautions

The Modicon X80 analog modules may be installed in any of the positions in the rack except:

e the positions reserved for the rack power supply modules (marked PS, PS1, and PS2),

e the positions reserved for extended modules (marked XBE),

e the positions reserved for the CPU in the main local rack (marked 00 or marked 00 and 01
depending on the CPU),

e the positions reserved for the (€)X80 adapter module in the main remote drop (marked 00).

Power is supplied by the bus at the bottom of the rack (3.3 V and 24 V).

Before installing a module, you must take off the protective cap from the module connector located
on the rack.

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

While mounting / removing the modules, make sure that the terminal block is still connected to
the shield bar and disconnect the voltage of sensors and pre-actuators.

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

NOTE: All modules are calibrated at factory before being shipped. Generally it is not necessary to
calibrate the module. However, for certain applications or because of standard requirements (e.g.
in pharmaceuticals) it may be advisable or even necessary to re-calibrate the module in specified
time intervals.

20
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General Rules for Physical Implementation

Installation

The diagram below shows analog input/output modules mounted on the rack.

The following table describes the different elements which make up the assembly below.

Number Description

1 20-pin terminal block module
2 40-pin connector module

3 Standard rack

35011978 12/2018
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General Rules for Physical Implementation

Installing the Module on the Rack
The table below presents the procedure for mounting the analog input/output modules on the rack:

Step Action lllustration

1 Position the locating pins situated at Steps 1 and 2
the rear of the module (on the bottom
part) in the corresponding slots in the
rack.

Note: Before positioning the pins,
make sure you have removed the
protective cover.

2 Swivel the module towards the top of
the rack so that the module sits flush

with the back of the rack. It is now set
in position.

3 Tighten the retaining screw to ensure | Step 3
that the module is held in place on the
rack.

Tightening torque: 1.5 Nem max.

(1.11 Ib-ft)

22 35011978 12/2018



General Rules for Physical Implementation

Fitting a 20-Pin Terminal Block to an Analog Module

At a Glance

The BMX AMI 0410, BMX AMO 0210, BMX AMO 0410, BMX AMO 0802 and BMX AMM 0600
modules with 20-pin terminal block connections require the latter to be connected to the module.
These fitting operations (assembly and disassembly) are described below.

A CAUTION

EQUIPMENT DAMAGE

Be careful not to plug an AC terminal block on a DC module. This would cause equipment
damage.

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

35011978 12/2018 23



General Rules for Physical Implementation

Installing the 20-Pin Terminal Block

The following table shows the procedure for assembling the 20-pin terminal block onto
BMX AMI 0410, BMX AMO 0210, BMX AMO 0410, BMX AMO 0802 and BMX AMM 0600 analog
modules:

T LT
s

Assembly procedure:

Step Action

1 Once the module is in place on the rack, install the terminal block by inserting the terminal block
encoder (the rear lower part of the terminal) into the module's encoder (the front lower part of
the module), as shown above.

2 Fix the terminal block to the module by tightening the 2 mounting screws located on the lower
and upper parts of the terminal block.
Tightening torque: 0.4 Nem (0.30 Ib-ft).

NOTE: If the screws are not tightened, there is a risk that the terminal block will not be properly
fixed to the module.

24 35011978 12/2018




General Rules for Physical Implementation

Coding the 20-Pin Terminal Block
When a 20-pin terminal block is installed on a module dedicated to this type of terminal block, you
can code the terminal block and the module using studs. The purpose of the studs is to prevent the
terminal block from being mounted on another module. Handling errors can then be avoided when
replacing a module.
Coding is done by the user with the STB XMP 7800 guidance wheel’'s studs. You can only fill the
6 slots in the middle of the left side (as seen from the wiring side) of the terminal block, and can fill
the module’s 6 guidance slots on the left side.
To fit the terminal block to the module, a module slot with a stud must correspond to an empty slot
in the terminal block, or a terminal block with a stud must correspond to an empty slot in the
module. You can fill up to and including either of the 6 available slots as desired.

The diagram below shows a guidance wheel as well as the slots on the module used for coding
the 20-pin terminal blocks:

/ Guidance wheel

p
.:q\.\:}‘ Py

S Detachable stud

D J

g

i}

W

A

\

Guidance slots

i

)

Module slots
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General Rules for Physical Implementation

The diagram below shows an example of a coding configuration that makes it possible to fit the
terminal block to the module:

Terminal block Module

Slots filled with studs

? Empty slots

The diagram below shows an example of coding configuration with which it is not possible to fit the
terminal block to the module:

Empty slots

Slots filled with studs

Terminal block Module

Empty slot Slots filled with studs

Slots filled with studs % . ?— Empty slots

1l

A DANGER

ELECTRICAL SHOCK

Terminal block must be connected or disconnected with sensor and pre-actuator voltage
switched off.

Failure to follow these instructions will result in death or serious injury.
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General Rules for Physical Implementation

NOTICE

POTENTIAL MODULE DAMAGE

Code the terminal block as described above to prevent the terminal block from being mounted on
an incorrect module. Mounting a terminal block on an incorrect module may damage the module.

Plugging the wrong connector could cause the module to be destroyed.
Failure to follow these instructions can result in equipment damage.

A CAUTION

UNEXPECTED BEHAVIOR OF APPLICATION

Code the terminal block as described above to prevent the terminal block from being mounted on
another module.

Plugging the wrong connector could cause unexpected behavior of the application.

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

NOTE: The module connector have indicators which show the proper direction to use for terminal
block installation.
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General Rules for Physical Implementation

Fitting a 28-Pin Terminal Block to an Analog Module

At a Glance

The BMX AMI 0800 and BMX AMI 0810 modules require a 28-pin terminal block witch is inserted
into the front of the module. These fitting operations (assembly and disassembly) are described
below.
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General Rules for Physical Implementation

Installing the 28-Pin Terminal Block

The following table shows the procedure for assembling the 28-pin terminal block onto

BMX AMI 0800 and BMX AMI 0810 analog modules:

 orsisctcecesobiem,
e arlaat

Assembly procedure:

Step

Action

1

Once the module is in place on the rack, install the terminal block by inserting
the terminal block encoder (the rear lower part of the terminal) into the module's
encoder (the front lower part of the module), as shown above.

Fix the terminal block to the module by tightening the 2 mounting screws located
on the lower and upper parts of the terminal block.
Tightening torque: 0.4 N.m.

NOTE: If the screws are not tightened, there is a risk that the terminal block will not be properly
fixed to the module.

35011978 12/2018
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General Rules for Physical Implementation

28-Pin Terminal Block Arrangements

The following graphic shows the 28-Pin terminal block arrangement:

110
COMO
VI0o
Vi1
I COM1
112
CcOom2
Vi3 ViI2
COM3
113
Reserved
Reserved ——— 14
COM4
Vi5 Vi4
COM5
115
[3)
COMe6
vI7 VI6
COM7
17 R q
eserve
Reserved v

A CAUTION

Electrical hazard

Follow the wiring, mounting and installation instructions.

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

30
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General Rules for Physical Implementation

20-Pin Terminal Block Modules

At a Glance

The BMX AMI 0410, BMX AMO 0210, BMX AMO 0410, BMX AMO 0802, and BMX AMM 0600
modules are supplemented by a 20-pin terminal block.

There are three types of 20-pin terminal blocks:
e BMX FTB 2010 screw clamp terminal blocks
e BMX FTB 2000 caged terminal blocks
e BMX FTB 2020 spring terminal blocks

Cable Ends and Contacts

Each terminal block can accommodate:
o Bare wires
o Wires with:

o DZ5-CE (ferrule) type cable ends: EJE==2
o AZ5-DE (twin ferrule) type cable ends: L

NOTE: When using stranded cable, Schneider Electric strongly recommends the use of wire
ferrules which are fitted with an appropriate crimping tool.
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Description of the 20-Pin Terminal Blocks

The following table describes the type of wires that fit each terminal block and the associated
gauge range, wiring constraints, and tightening torque:

Screw Clamp Terminal Blocks
BMX FTB 2010

Caged Terminal Blocks
BMX FTB 2000

Spring Terminal Blocks
BMX FTB 2020

Illustration

1 solid conductor

o AWG: 22...16

o AWG: 22...18

o AWG: 22..18

C}, e mm?%0.34..1.5 e mm? 0.34..1 e mm? 0.34...1

7

2 solid conductors 2 conductors of the same size: | Only possible with twin Only possible with twin
(\‘(f) o AWG:2x22..16 ferrule: ferrule:

E o AWG: 2x24..20 e AWG: 2x24..20

o mm%2x0.34..15

o mm? 2x0.24..0.75

e mm? 2x0.24..0.75

1 stranded cable

o

o AWG:22..16
o mm?% 0.34..1.5

o AWG:22..18
o mmZ 0.34..1

o AWG:22..18
o mmZ 0.34...1

2 stranded cables

2 conductors of the same size:
o AWG: 2x22...16

o mm%2x0.34..1.5

Only possible with twin
ferrule:
o AWG: 2x24..20

e mm? 2x0.24..0.75

Only possible with twin
ferrule:
e AWG:2x24..20

e mm2 2x0.24..0.75

1 stranded cable with
ferrule

[ =

o AWG:22..16
o mm?% 0.34..1.5

o AWG:22..18
e mm?2 0.34...1

o AWG:22..18
e mm?2 0.34...1

2 stranded cables
with twin ferrule

=

o AWG: 2x24..18
e mm?2x0.24..1

o AWG: 2 x 24...20
e mm? 2x0.24..0.75

o AWG: 2 x 24...20
e mm2 2x0.24..0.75
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Screw Clamp Terminal Blocks

Caged Terminal Blocks

Spring Terminal Blocks

cables when aferrule
is not used

O \J/

e

BMX FTB 2010 BMX FTB 2000 BMX FTB 2020
Minimum individual | @ AWG: 30 o AWG: 30 o AWG: 30
wire size in stranded | ¢ mm?2; 0.0507 e mm2: 0.0507 e mm?: 0.0507

Wiring constraints

Screw clamps have slots that
accept:
® Flat-tipped screwdrivers
with a diameter of 5 mm.
® Pozidriv PZ1 or
Philips PH1 cross-tipped
screwdrivers.

Screw clamp terminal blocks
have captive screws. On the
supplied blocks, these screws
are not tightened.

Caged terminal blocks have

slots that accept:

o Flat-tipped screwdrivers
with a diameter of 3 mm.

Caged terminal blocks have
captive screws. On the
supplied blocks, these screws
are not tightened.

The wires are connected by
pressing the button located
next to each pin.

To press the button, use a
flat-tipped screwdriver with a
maximum diameter of 3 mm.

Screw tightening
torque

0.5 Nem (0.37 Ib-ft)

0.4 Nem (0.30 Ib-ft)

Not applicable

A A DANGER

HAZARD OF ELECTRIC SHOCK

Turn off all power to sensor and pre-actuator devices before connection or disconnection of the
terminal block.

Failure to follow these instructions will result in death or serious injury.
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General Rules for Physical Implementation

Connection of 20-Pin Terminal Blocks

The following diagram shows the method for opening the 20-pin terminal block door so that it can
be wired:

The connection cables for 20-pin terminal blocks come in 3 kinds of connections:
e Connection cables with an FTB connector, which come in 2 different lengths:
O 3 meter: BMX FTW 301S
O 5 meter: BMX FTW 501S

e Connection cables with an FTB and a D-Sub25 connectors for direct wiring of BMX AMI 0410
module with Telefast ABE7CPA410 or BMX AMO 0210 and BMX AMO 0410 modules with
Telefast ABE7CPA21, which come in 3 different lengths:

o 1.5 meter: BMX FCA 150
o 3 meter: BMX FCA 300
O 5 meter: BMX FCA 500

e Connection for BMXAMOO0802 with Telefast ABE7CPAO02 using 2 different lengths:
O 1.5 meter: BMX FTA 152
O 3 meter: BMX FTA 302

NOTE: The connection cable is installed and held in place by a cable clamp positioned below the
20-pin terminal block.

34
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Labeling of 20-Pin Terminal Blocks

Labels for the 20-pin terminal blocks are supplied with the module. They are to be inserted in the
terminal block cover by the customer.

Each label has two sides:

e One side that is visible from the outside when the cover is closed. This side features the
commercial product references, an abbreviated description of the module, as well as a blank
section for customer labeling.

e One side that is visible from the inside when the cover is open. This side shows the terminal
block connection diagram.
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How to Connect Analog Input/Output Modules: Connecting 20-pin Terminal Block
Modules

Introduction

20-pin connector modules are connected to sensors, pre-actuators or terminals using a cable

designed to enable direct wire to wire transition of the module’s inputs/outputs.
The following diagram shows the connection of the cable to the module:

Module

Cable

A WARNING

UNEXPECTED EQUIPMENT OPERATION

Use only a connector that is designed for a specific module. Plugging the wrong connector can

cause an unexpected behavior of the application.

Failure to follow these instructions can result in death, serious injury, or equipment damage.
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General Rules for Physical Implementation

BMX FTW «1S Connection Cables

They are made up of:
e Atone end, a compound-filled 20-pin connector from which extend 1 cable sheath, containing

20 wires with a cross-sectional area of 0.34 mm?2 (AWG 24),

il

BMXFTW #1585

e At the other end, free wire ends differentiated by color code.

The cable comes in 2 different lengths:
o 3 meters: BMX FTW 301S;
o 5 meters: BMX FTW 501S;

The figure below shows the BMX FTW <18 cables:

Connection

on module to

20-pin

connector

“ 65+ =
[‘U I /
Non-stripped conduclors
Pre-siripping ofthe external cable
shealh
BMXFTW 18 Shripping thread

NOTE: A strand of nylon incorporated in the cable allows the cable sheath to be stripped with ease.

NOTE: Switch off sensor and pre-actuator voltage before connecting or disconnecting the 20-pin
connectors.

35011978 12/2018 37



General Rules for Physical Implementation

Connection of BMX FTW 1S Cables

The diagram below shows the connection of BMX FTW «+1S cable:

e

onnector

Cabling view

o @
a a

PPV ITITTE

fegesess st

o2 2 9 9 9 89 9 8
e aaooaaaa b

20

o®

O Notwired
& Wired:

[ NN N Y Y A Y (Y Y

WWhile/Blue
Blusfithite |
White/Orange
Orangelthile —
White/Green  —._—
Green/White >

WhiteBrown — —,—
Brown/hite A
Wihite/Gray

Gray/Mihite _ X

RedBlue

BlueRed "
Red/Orange T
OrangeRed —

Red/Green  ——]
Green/Red X
RedBrown — —- —]
Brown/Red X
Red/iGray — —
Gray/Red —X]

BMX FTW «+18
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28-Pin Terminal Blocks

At a Glance

There are two types of BMX AMI 0810 and BMX AMI 0800 modules are supplemented by a 28-pin
terminal block.

There are two types of 28-pin terminal blocks:
e BMX FTB 2800 caged terminal blocks
e BMX FTB 2820 spring terminal blocks

There are also preassembled cordsets with BMX FTB 2820 terminal block at one end and flying
leads at the other. The cordsets are available under reference BMX FTW +08S.

There are also preassembled cordsets with BMX FTB 2820 terminal block at one end and D-
Sub25 connector at the other for direct wiring with Telefast. These cordsets are available under
reference BMX FTA 150 and BMX FTA 300.

Cable Ends and Contacts

Each terminal block can accommodate:
e Bare wires:

O Solid conductor

O Stranded cable
o Wires with ferrules:

O DZ5CE-** single type cable ends: [I=
O AZ5DE-=++ twin type cable ends: |

NOTE: When using stranded cable, Schneider Electric strongly recommends the use of wire
ferrules which are fitted with an appropriate crimping tool.
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Terminal Blocks Wiring Capacity
The following table describes the type of wires that fit each terminal block and the associated

gauge range, wiring constraints, and tightening torque:

Caged terminal blocks

Spring terminal blocks

BMX FTB 2800 BMX FTB 2820

lllustration =

@,

o}

e E

I(]D‘f>

I(ID’o

O

iipece

@,

Iqu

=<y

I(]D’d’

@

@

e

o

1(]]5?9 |

{ <)

0 0
1 solid conductor e AWG: 22..18 o AWG: 22..18
O e mm?0.34...1 e mm20.34...1
-

2 solid conductors Only possible with twin ferrule: Only possible with twin ferrule:
(\\‘(/j e AWG: 2x24..20 e AWG: 2x24..20
P

e mm% 2x0.24..0.75

o mmZ 2x0.24..0.75

1 stranded cable

o

o AWG: 22..18
e mmZ 0.34...1

o AWG: 22..18
o mmZ 0.34...1

2 stranded cables

&

Only possible with twin ferrule:

o AWG: 2x24..20
e mmZ% 2x0.24..0.75

Only possible with twin ferrule:

o AWG: 2x24..20
o mmZ 2x0.24..0.75

1 stranded cable with
ferrule

(=

o AWG: 22...18
o mmZ 0.34..1

o AWG: 22..18
o mmZ 0.34..1

2 stranded cables with
twin ferrule

o AWG: 2x24..20
e mm% 2x0.24..0.75

o AWG: 2x24..20
o mmZ 2x0.24..0.75
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Caged terminal blocks

Spring terminal blocks

BMX FTB 2800 BMX FTB 2820
Minimum individual wire | @ AWG: 30 o AWG: 30
size in stranded cables | ¢ mm?2: 0.0507 o mm?2: 0.0507

when a ferrule is not
used

O \J/

e

Wiring constraints

Caged terminal blocks have slots that

accept:

o Flat-tipped screwdrivers with a diameter
of 3 mm.

Caged terminal blocks have captive screws.
On the supplied blocks, these screws are
not tightened.

The wires are connected by pressing the
button located next to each pin.

To press the button, you have to use a
flat-tipped screwdriver with a maximum
diameter of 3 mm.

Screw tightening torque

0.4 Nem (0.30 Ib-ft)

Not applicable

A A DANGER

HAZARD OF ELECTRIC SHOCK

Turn off all power to sensor and pre-actuator devices before connection or disconnection of the

terminal block.

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

The following diagram shows the method for opening the terminal block cover so that it can be
wired:

NOTE: The connection cable is installed and held in place by a cable clamp positioned below the
28-pin terminal block.

Preassembled Cordsets

The connection cables for 28-pin terminal blocks come in 2 kinds of connections:
e Connection cables with an FTB connector, which come in 2 different lengths:
O 3 meter: BMX FTW 308S
O 5 meter: BMX FTW 508S

e Connection cables with an FTB and a D-Sub25 connectors for direct wiring of BMX AMI 0800
module with Telefast ABE 7CPA02/03/31E or BMX AMI 0810 modules with Telefast
ABE 7CPA02/31/31E, which come in 2 different lengths:
O 1.5 meter: BMX FTA 150
O 3 meter: BMX FTA 300
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Labeling the Terminal Blocks

The labels for the terminal blocks are supplied with the module. They are to be inserted in the
terminal block cover by the customer.

Each label has two sides:

e One side that is visible from the outside when the cover is closed. This side features the
commercial product references, an abbreviated description of the module, as well as a blank
section for customer labeling.

e One side that is visible from the inside when the cover is open. This side shows the terminal
block connection diagram.
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How to Connect Analog Input/Output Modules: Connecting 28-pin Terminal Block
Modules

Introduction

28-pin connector modules are connected to sensors, pre-actuators or terminals using a cable
designed to enable trouble-free direct wire to wire transition of the module’s inputs/outputs.

The following diagram shows the connection of the cable to the module:

Module

Cable

A WARNING

UNEXPECTED EQUIPMENT OPERATION

Take every precaution at the installation to prevent any subsequent mistake in the connectors.
Plugging the wrong connector would cause an unexpected behavior of the application.

Failure to follow these instructions can result in death, serious injury, or equipment damage.
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BMX FTW «8S Connection Cables

They are made up of:
e Atone end, a compound-filled 28-pin connector from which extend 1 cable sheath, containing

24 wires with a cross-sectional area of 0.34 mm?2 (AWG 24),

BMX FTW #4853

e At the other end, free wire ends differentiated by color code.

The cable comes in 2 different lengths:
o 3 meters: BMX FTW 308S;
o 5 meters: BMX FTW 508S;

The figure below shows the 28-pin connector cable free wire ends :

|‘651 =
{ H s
BLU \\-l

— 7

1

2
BMX FTW 85 3

1 Non-shipped conductors

2 Pre-stripping of the external cable shealth

3 Stripping thread

NOTE: A strand of nylon incorporated in the cable allows the cable sheath to be stripped with ease.

NOTE: The 28-pin connectors must be connected or disconnected with sensor and pre-actuator
voltage switched off.
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Connection of BMX FTW «+8S Cables
The diagram below shows the connection of BMX FTW «+8S cable:

View wiring side

O No wiring
Cable
@ wiring

BMX FTW «8S

JUMPER
—
H |. ===
TV

BN WHITE/BLUE —
T et
5] WHITE/ORANGE —
O M
] WHITE/GREEN —
WEm —
ol WHITE/BROWN —
TEm —
e WHITE/GRAY —
WEm —
e RED/BLUE —
e —
= RED/ORANGE —
i T
ETH RED/GREEN —]
el —
EEH RED/BROWN —]
Il I
% RED/GRAY ]
i —
e BLACK/BLUE —
N
122 | BLACK/ORANGE
N I
| 26 | L
13 | NC
14 | NC
A

28 | NC
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How to Connect Analog Input/Output Modules: Connecting 40-pin Connector Modules

Introduction

40-pin connector modules are connected to sensors, pre-actuators or terminals using a cable
designed to enable trouble-free direct wire to wire transition of the module’s inputs/outputs.

The following diagram shows the connection of the cable to the module:

Module

Cable

A WARNING

UNEXPECTED EQUIPMENT OPERATION

Take every precaution at the installation to prevent any subsequent mistake in the connectors.
Plugging the wrong connector would cause an unexpected behavior of the application.

Failure to follow these instructions can result in death, serious injury, or equipment damage.
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BMX FCW <¢1S Connection Cables

They are made up of:
e Atone end, a compound-filled 40-pin connector from which extend 1 cable sheath, containing

20 wires with a cross-sectional area of 0.34 mm? (AWG 24),

BMX FCW 15

e At the other end, free wire ends differentiated by color code.

The cable comes in 2 different lengths:
e 3 meters: BMX FCW 301S,
e 5 meters: BMX FCW 501S.

The figure below shows the BMX FCW <18 cables:

Connection

on module to

40-pin 655

connector } ;
Mon-stripped conductars
Pre-siripping of the external cable
sheath

BMX FCW 15 Stripping thread

NOTE: A strand of nylon incorporated in the cable allows the cable sheath to be stripped with ease.

NOTE: The 40-pin connectors must be connected or disconnected with sensor and pre-actuator
voltage switched off.
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Connection of BMX FCW 1S Cables

The diagram below shows the connection of BMX FCW «+1S cable and the signals

correspondence for the BMX ART 0414/814 modules:

BMX ART 0414 / 814
Correspondence

cJo

Dtc

G

Ch

EX0/4+
EX0/M-
WS04+
MS0/M-
EX1/5+
EX1/5-
MS 15+
ME1/45-
EX2/6+
EX2/6-
MS2/6+
MS2/6-
EX3/7+
EX3/7-
MS3/7+
ME3/7-

BMX FCW =13

C
‘ Connector Gabling view I ( connector
view B18 White/Blue
'B19] Bluelwhile X
(A8 White/Crange
O | RB=C Oranaetinte >
[A16|—— WhitelGreen  —. —
Aside % Eg—K Graen/White —_—4
e [mEN ] [AT7]—— WhieBrown —
p D side EEm ET*K Brown/White K
[AT1] White/Gray
BB B Grahie ]
" m [A12] RedBlue
ij BlugRed —"—]
. _Aﬁ_—><— RediOrange —
Olbo B6 |— — UrangeRed —
A7 |—,— RedlGreen ——
E E Bf A Green/Red X
Al|—.,— RedBrown ——
e EE B1 A Brown/Red A
A2 |—— RedlGray —
Cable " w B Gray/Red —
Output ollg
AJ| NC
o o0 BT NG
o o [AZ] NC
m m| [BA[NC
AL NC
H u —5—B NG
o550 A8 Hg
B3
o a FAG] NG
oo B9 | NC
ATO| NG
el I =5 (1 AV
nlm A3 NG
i (B3| NC
AT4| NC
B14] NG
(3| [ATE M
B15| NC
A20| NG
O Notwired ~ [B20] NG
W Wired
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Shielding Connection Kit

Introduction

The BMXXSPe++++ shielding connection kit allows to connect the cable shielding directly to the
ground and not to the module shielding to help protect the system from electromagnetic
perturbations.

Connect the shielding on the cordsets for connecting:

Analog module,

Counter module,

Encoder interface module,

Motion control module,

An XBT console to the processor (via shielded USB cable).

Kit References

Each shielding connection kit includes the following components:
e A metal bar
e Two sub-bases

The reference is dependent on the number of slots on the Modicon X80 rack:

Modicon X80 rack Number of slots Shielding Connection Kit
BMXXBP0400(H) 4 BMXXSP0400
BMEXBP0400(H)

BMXXBP0600(H) 6 BMXXSP0600
BMEXBP0600(H)

BMXXBP0800(H) 8 BMXXSP0800
BMEXBP0800(H)

BMEXBP0602(H)

BMXXBP1200(H) 12 BMXXSP1200
BMEXBP1200(H)

BMEXBP1002(H)

Clamping Rings
Use clamping rings to connect the shielding on cordsets to the metal bar of the kit.
NOTE: The clamping rings are not included in the shielding connection kit.
Depending on the cable diameter, the clamping rings are available under the following references:
e STBXSP3010: small rings for cables with cross-section 1.5...6 mm? (AWG16...10).
e STBXSP3020: large rings for cables with cross-section 5...11 mm? (AWG10...7).
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Kit Installation

Installation of the shielding connection kit to the rack can be done with module already installed on
the rack except for the BMXXBEO0100 rack extender module.

Fasten the sub-bases of the kit at each end of the rack to provide a connection between the cable
and the ground screw of the rack:

rack
sub-base
metallic bar
clamping ring

A WON-=-

Tightening torques to install the shielding connection kit:
e For the screws fixing the sub-base to the Modicon X80 rack: Max. 0.5 Nem (0.37 Ib-ft)
e For the screws fixing the metallic bar to the sub-bases: Max. 0.75 Nem (0.55 Ib-ft)

NOTE: A shielding connection kit does not modify the volume required when installing and
uninstalling modules.
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Kit Dimensions

The following figure gives the dimensions (height and depth) of a Modicon X80 rack with its
shielding connection Kkit:

mm
in. 113
] 4.45
5
v
)
nj:]
© || [ |
~ N
2N

NOTE: The overall width equals to the width of the Modicon X80 rack.
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TELEFAST Wiring Accessories Dedicated to Analog Modules

At a Glance

Two TELEFAST wiring accessories are available:
e ABE-7CPA410: specifically designed for the BMX AMI 0410 module. In addition to distributing
4 channels to the screw terminal blocks.
Itis also used to:
O Supply, channel by channel, sensors with a protected 24 V, current limited to 25 mA/channel,
while maintaining isolation between the module channels.
O Protect current shunts contained in the modules against over voltage.

o ABE-7CPA412: specifically designed for the BMX ART 0414/0814 module. It distributes 4 or 8
channels from one to two 40-pin FCN connectors for connecting thermocouples. It includes a
cold junction compensation circuit at 1.5°C (2.7°F). All four or eight channels may be used.
When extending to an intermediary isothermal terminal block, it is possible to carry out a cold
junction compensation by connecting to channel 0, by either:

O dedicating channel 0 to 2 -3 wire Pt100 for CJC.
O using the CJC values of channels 4/7 for channels 0/3.1.
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lllustration

The analog module may be connected to the TELEFAST accessories using a 5-, 3- or 1.5-meter
shielded cable.

BMX AMI 0410 ABE 7CPA 410

s
Ref. : BMX FCA #0 (")

(") BMXFCA 150:1.5m
BMX FCA 300:3.0 m
BMX FCA 500 :5.0 m

BMX ART 0414/0814

ABE 7CPA 412

(*)BMX FCA 152:1.5m
BMX FCA 302:30m

Lo
BMX FCA502:50m Rt : BMX FCA #e2 ()
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Standards and Certifications

Online Help

From the Control Expert online help, you can access the standards and certifications that apply to
the modules in this product line by referring to the Modlicon M580, M340, and X80 I/O Platforms,
Standards and Certifications guide.

Download

Click the link that corresponds to your preferred language to download the standards and
certifications (PDF format) that apply to the modules in this product line:

Language

English Modicon M580. M340. and X80 I/O Platforms, Standards and Certifications
French Modicon M580. M340, and X80 I/O Platforms, Standards and Certifications
German Modicon M580. M340. and X80 I/O Platforms. Standards and Certifications
Italian Modicon M580. M340. and X80 I/O Platforms, Standards and Certifications
Spanish Modicon M580, M340, and X80 I/O Platforms, Standards and Certifications
Chinese Modlicon M580, M340, and X80 I/O Platforms, Standards and Certifications
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Chapter 2

Diagnostics for Analog Modules

Subject of this Section

This section explains the processing of hardware detected faults related to analog input and output
modules.

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

Topic Page
Display of Analog Module States 58
Analog Module Diagnostics 59
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Diagnostics

Display of Analog Module States

At a Glance
Analog modules have LEDs which show the module’s status and the status of the channels. These

are:

e Module status LEDs: RUN, ERR and 1/0.
e Channels status LEDs: IN « (for input modules), OUT - (for output modules).

Description

The modules have several LEDs that indicate their status:

N

Description of the LEDs:

LED Meaning

RUN (green) Module operating status

ERR (red) Internal detected error in the module or a conflict between the module
and the remainder of the configuration.

1/O (red) External error

58
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Diagnostics

Analog Module Diagnostics

At a Glance

The status of the analog module is indicated by the lighting up or flashing of the RUN, ERR, I/O

and channel LEDs.

Description

The following table allows you to perform diagnostics of the module status according to the LEDs:

RUN, ERR, I/O and channels:

Module status

Status LEDs

RUN ERR 110 IN »or OUT »
Operating normally ® O O ®
Module is running with channels in stopped state ® O O O
Module is inoperative or switched off 'S, 'S, 'S, 'S,
Module not configured or channel configuration 5 'S, 'S, .
in progress
Internal error in module 'S, ® 'S, 'S,
Module not calibrated to factory settings (1) ® O ® ',
Module is experiencing difficulties ® & O ®
communicating with the CPU (1)
Module not configured O & O O
External error:
e Range under/overflow error. ® O ® 2 @)
® Sensor or actuator link error.

® O ® P
Legend:
{OLED off
3 LED flashing

{2 LED flashing rapidly

®LEDon

(1) only on the BMX AMO 0210 module

(2) one or more LEDs
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Chapter 3
BMX AMI 0410 Analog Input Module

Subject of this Chapter

This chapter presents the BMX AMI 0410 module, its characteristics, and explains how it is

connected to the various sensors.

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

Topic Page
Presentation 62
Characteristics 63
Functional Description 65
Wiring Precautions 72
Wiring Diagram 76
Use of the TELEFAST ABE-7CPA410 Wiring Accessory 77
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BMX AMI 0410

Presentation

Function
The BMX AMI 0410 module is a high-level, 4-input industrial measurement device.

Used in conjunction with sensors or transmitters, it performs monitoring, measurement, and
continuous process control functions.

The BMX AMI 0410 module offers the following range for each input, according to the selection
made during configuration:

e Voltage +/-10 V/0..5 V/0..10 V/1..5 V/+/- 5V
e Current 0..20 mA/4..20 mA/+/- 20 mA

The module operates with voltage inputs. It includes four read resistors connected to the terminal
block to perform current inputs.

lllustration
BMX AMI 0410 analog input module looks like this.

NOTE: The terminal block is supplied separately.
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Characteristics

General Characteristics
The general characteristics for the BMX AMI 0410 and BMX AMI 0410H modules are as follows.

Type of inputs Isolated high level inputs
Nature of inputs Voltage / Current
Number of channels 4

Acquisition cycle time:

e Fast (periodic acquisition for the declared |1 ms + 1 ms x number of channels used
channels used)

e Default (periodic acquisition for all 5ms
channels)
Display resolution 16-bit
Digital filtering First order
Isolation:
® Between channels +/-300 VDC
® Between channels and bus 1400 VDC
® Between channels and ground 1400 VDC
Maximum overload authorized for inputs: Voltage inputs: +/- 30 VDC

Current inputs: +/- 90 mA
Protected for accidental: -19.2 - 30 VDC

wiring
Power Typical 0.32 W
consumption Maximum 0.48 W
3:3V) imu '
Power Typical 0.82W
consumption Maximum 1.30 W
(24 V) ’
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Measurement Range
The BMX AMI 0410 and BMX AMI 0410H analog inputs have the following measurement range

characteristics:

Measurement range

+/-10V; +/-5V;0..10V;0.5V; 1.5V

0..20 mA; 4..20 mA; +/- 20 mA

Maximum conversion value | +/-11.4 V +/-30 mA
Conversion resolution 0.35 mV 0.92 pA
Input impedance 10 MQ Internal conversion resistor (250 Q) +

Internal protection resistor (see note)

Precision of the internal
conversion resistor

0.1% - 15 ppm/°C

Measurement errors for standard module:

e At25°C

e Maximum in the
temperature range
0...60°C (32...140°F)

0.075% of FS (1)
0.1% of FS (1)

0.15% of FS (1)(2)
0.3% of FS (1)(2)

Measurement errors for Hardened module:

e At25°C

® Maximum in the
temperature range
-25...70°C (-13...158°F)

0.075% of FS (1)
0.2% of FS (1)

0.15% of FS (1)(2)
0.55% of FS (1)(2)

channels DC and AC
50/60Hz

Temperature drift 15 ppm/°C 30 ppm/°C
Monotonicity Yes Yes
Crosstalk between > 80dB > 80dB

Non-linearity

0.001% of FS

0.001% of FS

Repeatability @25°C of
10 min. stabilization time

0.005% of FS

0.007% of FS

Long term stability after
1000 hours

< 0.004% of FS

< 0.004% of FS

Legend:
(1) FS: Full Scale

(2) With conversion resistor error

NOTE: The internal protection resistor has a typical impedance of 25 Q (min 3.6 Q and max 50

Q),The precision of the protection resistor does not impact the measured value.

NOTE: If nothing is connected on a BMX AMI 0410 analog module and if channels are configured
(range 4-20 mA or 1-5 V), a broken wire causes a detected 1/O error.
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Functional Description

Function
The BMX AMI 0410 module is a high-level, 4-input industrial measurement device.

Used in conjunction with sensors or transmitters, it performs monitoring, measurement, and
continuous process control functions.

The BMX AMI 0410 module offers the following range for each input, according to the selection
made during configuration:

+-10V

0..10V

0..5V/0..20 mA

1.5V /4.20 mA

e +/-5V +/-20 mA

The module operates with voltage inputs. It includes four read resistors connected to the terminal
block to perform current inputs.
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lllustration
The BMX AMI 0410 module’s illustration is as follows.
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Description.
No. Process Function
1 Adapting the Inputs and | ® Physical connection to the process through a 20-pin screw terminal
Multiplexing block.
® Protection of the module against overvoltages.
® Protection of the current reading resistors using limiters and resettable
fuses.
® Input signal analog filtering.
® Scan input channels using static multiplexing through opto-switches, in
order to provide the possibility of common mode voltage of
+/- 300 VDC.
2 Amplifying Input Signals | @ Gain selecting, based on characteristics of input signals, as defined
during configuration (unipolar or bipolar range, in voltage or current).
® Compensation of drift in amplifier device.
3 Converting o Conversion of analog Input signal into digital 24-bit signal using a
2A converter.
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No.

Process

Function

Transforming incoming
values into workable
measurements for the
user.

® Takes into account recalibration and alignment coefficients to be
applied to measurements, as well as the module's self-calibration
coefficients.

® (Numeric) filtering of measurements, based on configuration
parameters.

® Scaling of measurements, based on configuration parameters.

Communicating with the
Application

® Manages exchanges with CPU.
e topological addressing.
® Receives configuration parameters from module and channels.

® Sends measured values, as well as module status, to application.

Module monitoring and
sending error notification
back to application.

Conversion string test.
Testing for range overflow on channels.
Watchdog test.

Measurement Timing

The timing of measurements is determined by the cycle selected during configuration: Normal or
Fast Cycle.

e Normal Cycle means that the scan cycle duration is fixed.
e With the Fast Cycle, however, the system only scans the channels designated as being In Use.
The scan cycle duration is therefore proportional to the number of channels In Use.

The cycle time values are based on the cycle selected.

Module

Normal Cycle

Fast Cycle

BMX AMI 0410 5ms

1Tms+ (1 msxN)
where N: number of channels in use.

NOTE: Module cycle is not synchronized with the PLC cycle. At the beginning of each PLC cycle,
each channel value is taken into account. If the MAST/FAST task cycle time is less than the
module's cycle time, some values will not have changed.

Module cycle

APl cycle ‘ ¢

Task
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Overflow/Underflow Control

Module BMX AMI 0410 allows the user to select between 6 voltage or current ranges for each
input.

This option for each channel have to be configured in configuration windows. Upper and lower
tolerance detection are always active regardless of overflow/underflow control.

Depending on the range selected, the module checks for overflow: it verifies that the measurement
falls between a lower and an upper threshold.

Vinf Vsup

lower threshold Range Range  upper threshold
|

underflow | Jower nominal range upper overflow area
area tolerance ! " tolerance |
area area
Description:
Designation Description
Nominal range measurement range corresponding to the chosen
range
Upper Tolerance Area varies between the values included between the

maximum value for the range (for instance: +10 V
for the +/-10 V range) and the upper threshold

Lower Tolerance Area varies between the values included between the

minimum value for the range (for instance: -10 V for
the +/-10 V range) and the lower threshold

Overflow Area area located beyond the upper threshold

Underflow Area area located below the lower threshold

The values of the thresholds are configurable independently from one another. They may assume
integer values between the following limits.

Range BMX AMI 0410 Range

Underflow Area Lower Tolerance Nominal Range Upper Tolerance | Overflow Area

Area Area

Unipolar
0..10V |-1,400 |-1,001 |-1,000 -1 0 10,000 |10,001 |11,000 |11,001 |11,400
0..5v/ |-5,000 |-1,001 |-1,000 |-1 0 10,000 |10,001 |11,000 |11,001 |15,000
0...20 mA
1.5V/ |-4,000 |-801 -800 -1 0 10,000 |10,001 |10,800 |10,801 |14,000
4..20 mA
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Range BMX AMI 0410 Range
Underflow Area Lower Tolerance Nominal Range Upper Tolerance | Overflow Area
Area Area

Bipolar

+/-10V |-11,400 |-11,001 |-11,000 |-10,001 |-10,000 10,000 |[10,001 |[11,000 |11,001 |11,400

+-5V, -15,000 |-11,001 |-11,000 |-10,001 |-10,000 10,000 |10,001 |[11,000 |11,001 |15,000

+/- 20 mA

User

+/-10V -32,768 User- User- 32,767
defined defined

0...10V -32,768 User- User- 32,767
defined defined

Measurement Display
Measurements may be displayed using standardized display (in %, to two decimal places).

Type of Range

Display

Unipolar range
0..10V,0..5V, 1..5V, 0...20mA, 4...20mA

from 0 to 10,000 (0 % at +100.00 %)

Bipolar range
+/-10V, +/- 5 mV +/- 20 mA

from -10,000 to 10,000 (-100.00 % at +100.00 %)

It is also possible to define the range of values within which measurements are expressed, by
selecting:

e the lower threshold corresponding to the minimum value for the range: 0 % (or -100.00 %).

e the upper threshold corresponding to the maximum value for the range (+100.00 %).

The lower and upper thresholds must be integers between -32,768 and +32,767.

For example, imagine a conditioner providing pressure data on a 4-20 mA loop, with 4 mA
corresponding to 3,200 millibar and 20 mA corresponding to 9,600 millibar. You have the option of

choosing the User format, by setting the following lower and upper thresholds:

3,200 for 3,200 millibar as the lower threshold
9,600 for 9,600 millibar as the upper threshold
Values transmitted to the program vary between 3,200 (= 4 mA) and 9,600 (= 20 mA).
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Measurement Filtering

The type of filtering performed by the system is called "first order filtering". The filtering coefficient
can be modified from a programming console or via the program.

The mathematical formula used is as follows:

Mean(n) = X Mean(n -+ (1 - OL) X Valb(n)

where:

a = efficiency of the filter

Meas¢(,) = measurement filtered at moment n
Measy(,.1) = measurement filtered at moment n-1
Valy ) = gross value at moment n

You may configure the filtering value from 7 possibilities (from 0 to 6). This value may be changed
even when the application is in RUN mode.

NOTE: Filtering may be accessed in Normal or Fast Cycle.

The filtering values depend on the T configuration cycle (where T = cycle time of 5 ms in standard

mode):
Desired Efficiency | Required Corresponding a Filter Response | Cut-off Frequency (in
Value Time at 63% Hz)
No filtering 0 0 0 0
Low filtering 1 0.750 4xT 0.040/T
2 0.875 8xT 0.020/T
Medium filtering 3 0.937 16xT 0.010/T
4 0.969 32xT 0.005/T
High filtering 5 0.984 64 xT 0.0025/T
6 0.992 128 x T 0.0012/T
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Sensor Alignment

The process of "alignment" consists in eliminating a systematic offset observed with a given
sensor, around a specific operating point. This operation compensates for an error linked to the
process. Replacing a module does not therefore require a new alignment. However, replacing the
sensor or changing the sensor's operating point does require a new alignment.

Conversion lines are as follows:

Conversion line after alignment

Converted
value
10,000 A~ — — — — T
res

6,000 |
Convers‘on line before alignment
5,000
Input
| measurement
| =~
10V

The alignment value is editable from a programming console, even if the program is in RUN Mode.
For each input channel, you can:

e view and modify the desired measurement value
e save the alignment value
e determine whether the channel already has an alignment

The alignment offset may also be modified through programming.

Channel alignment is performed on the channel in standard operating mode, without any effect on
the channel's operating modes.

The maximum offset between measured value and desired (aligned) value may not exceed +/-
1,500.

NOTE: To align several analog channels on the BMX ART/AMO/AMI/AMM modules, we
recommend proceeding channel by channel. Test each channel after alignment before moving to
the next channel in order to apply the parameters correctly.
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Wiring Precautions

Introduction

In order to protect the signal from outside interference induced in series mode and interference in
common mode, we recommend that you take the following precautions.

Cable Shielding

Connect the cable shielding to the grounding bar. Clamp the shielding to the grounding bar on the
module side. Use the shielding connection kit BMXXSPe+ee« (sece page 50)to connect the shielding.

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

While mounting / removing the modules:
e make sure that each terminal block is still connected to the shield bar and
e disconnect voltage supplying sensors and pre-actuators.

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

to sensors
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e TELEFAST connection:
Connect the sensor cable shielding to the terminals provided and the whole assembly to the
cabinet ground.

Telefast ABE-7CPA410

pv

Shield wiring to the ground
To voltage sensor

(1) The grounding of cables is facilited using the ABE-7BV10 accessory.

Reference of Sensors in Relation to the Ground
In order for the acquisition system to operate correctly, we recommend you take the following
precautions:

e sensors must be close together (a few meters)
e all sensors must be referenced to a single point, which is connected to the PLC’s ground
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Using the Sensors Referenced in Relation to the Ground
The sensors are connected as indicated in the following diagram:

Channel 0 + input

Channel 0 - input

Channel 1 + input

Channel 1- input

i
Connects to |
grounding strip |

1
1

Channel n + input

Channel n - input

<~~~ Shield bar

= PLC ground 1

[

=

L

If the sensors are referenced in relation to the ground, this may in some cases return a remote
ground potential to the terminal block. It is therefore essential to follow the following rules:

e The potential must be less than the permitted low voltage: for example, 30 Vrms or 42.4 VDC.
e Setting a sensor point to a reference potential generates a leakage current. You must therefore
check that all leakage currents generated do not disturb the system.

A DANGER

HAZARD OF ELECTRIC SHOCK

Sensors and other peripherals may be connected to a grounding point some distance from the
module. Such remote ground references may carry considerable potential differences with
respect to local ground.

Ensure that:
e potentials greater than permitted low limits cannot exist,
e induced currents do not affect the measurement or integrity of the system.

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

A CAUTION

UNEXPECTED BEHAVIOR OF APPLICATION

Follow those instructions to reduce electromagnetic perturbations:

e use the shielding connection kit BMXXSPe+++ (see page 50)to connect the shielding.
Electromagnetic perturbations may lead to an unexpected behavior of the application.

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

Introduction
Module BMX AMI 0410 is connected using the 20-point terminal block.

lllustration
The terminal block connection and the sensor wiring are as follows.
Cabling view
- +
o O,
comovo | (2)
@) | 1co
N | (D) Loopsupply
&) | ne
Ne | (8) . m O+2W -
DARL N +24VDG -
COM 0V1 )
@)1 et
NG AN
(D | v2
COM ovz2 | {12)
(3) | 1c2
NG
(@5) | no
NG
(7) | 1vs
COM 0V3
(19) | Ic3
NC .

IVx + pole input for channel x
COM 0VXx - pole input for channel x
ICx current reading resistor + input
Channel 0 voltage sensor

Channel 1 2-wire current sensor
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Use of the TELEFAST ABE-7CPA410 Wiring Accessory

At a Glance

The TELEFAST ABE-7CPA410 accessory is a base unit used for the connection of sensors. It has

the following functions:

e Extend the input terminals in voltage mode.

e Supply, channel by channel, the 0-20 mA or 4-20 mA sensors with a protected 24 V voltage,
limited in current to 25 mA, while maintaining isolation between the channels.

e Protect current reading resistors that are integrated in TELEFAST against overvoltage.

Channels to channels isolation 750 Vdc
Channels to 24Vdc supply isolation 750Vdc
Overvoltage protection on current inputs By Zener diodes 8,2V

NOTE: When using current inputs, the TELEFAST 250 Ohm resistors are used, as opposed to
those of the module. The BMX AMI 0410 module operates in voltage mode.

Connecting Sensors
Sensors may be connected to the ABE-7CPA410 accessory as shown in the illustration.
(see page 72)
The following table shows the ABE7-CPA410 and SUBD25 terminal numbers:

Terminal | SUBD25 | Description Terminal | SUBD25 | Description
Numbers Numbers

1 / Earth / 24 VDC Input
2 / Earth / 24 VDC Input
3 / Earth / 0V24 Input

4 / COMO / 0V24 Input
100 Output IS 0 101 14 COM 0VO0
102 Output IS 1 103 3 COM 0V1
104 Output IS 2 105 17 COM 0Vv2
106 Output IS 3 107 6 COM 0V3
200 1 Output IV 0 201 Input IC 0
202 15 Qutput IV 1 203 Input IC 1
204 4 Output IV 2 205 Input IC 2
206 18 Output IV 3 207 Input IC 3
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Wiring diagram:

24V |EC input

F1AT

SubD 25 ()

O O

DG/DC DC/DC
250R b 250R D 250R oD

: T H ‘ ‘
,_‘ I Lim ..j@ﬂ_‘ I Lim ,_‘ I Lim
25mA 25mA| 25mA

\ \ \
VO iIco  |ovo IS0 %J IC1 oVv1 IS1 Iv3 ic3 |ov3 1S3

Chan 0 Chan1 Chan 3
/
0V sensor

_@_

Voltage sensor

2 wires current
sensor

&

4 wires current
sensor

4 wires sensor supply
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Connecting Modules

Modules can be connected to a TELEFAST ABE-7CPA410 as shown in the diagram below.
BMX AMI 0410

The BMX AMI 0410 analog module may be connected to the TELEFAST ABE-7CPA410
accessory using one of the following cables:

e BMX FCA 150: length 1.5 m

e BMX FCA 300: length 3 m

e BMX FCA 500: length 5 m
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Chapter 4
BMX AMI 0800 Analog Input Module

Subject of this Chapter

This chapter presents the BMX AMI 0800 module, its characteristics, and explains how it is

connected to the various sensors.

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

Topic Page
Presentation 82
Characteristics 83
Functional Description 85
Wiring Precautions 93
Wiring Diagram 96
Use of the TELEFAST ABE-7CPA02/03/31E Wiring Accessory 97
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Presentation

Function

The BMX AMI 0800 is a high density input analog module with 8 non-isolated channels.

This module is used in conjunction with sensors or transmitters; it performs monitoring,
measurement, and continuous process control functions.

The BMX AMI 0800 module offers the following range for each input according to the selection
made during configuration:

e Voltage +/-5 V/+/-10 V/0..5 V/0..10 V/1..5V
e Current +/-20 mA/0..20 mA/4..20 mA

The module operates with voltage inputs. It includes eight read resistors connected to the terminal
block to perform current inputs.

lllustration

The following graphic shows the BMX AMI 0800 analog input module:

NOTE: The terminal block is supplied separately.
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Characteristics

General Characteristics

The general characteristics for the BMX AMI 0800 and BMX AMI 0800H modules are as follows:

Type of inputs

High level Fast inputs with common point

Nature of inputs

Voltage / Current

Number of channels

8

Acquisition cycle time:

e Fast (periodic acquisition for the declared channels

1 ms + 1 ms x number of channels used

used)
e Default (periodic acquisition for all channels) 9ms
Display resolution 16-bit
Digital filtering First order
Isolation:
® Between channels Non-isolated
® Between channels and bus 1400 VDC
® Between channels and ground 1400 VDC

Maximum overload authorized for inputs:

Voltage inputs: +/- 30 VDC
Current inputs: +/- 30 mA

Power consumption (3.3 V) | Typical 0.32wW
Maximum 0.48 W
Power consumption (24 V) Typical 0.55W
Maximum 1.01 W

35011978 12/2018

83



BMX AMI 0800

Measurement Range

The BMX AMI 0800 and BMX AMI 0800H analog inputs have the following measurement range

characteristics:

Measurement range

+/-10V; +-5V;0..10V;0.5V; 1.5V

+/-20 mA; 0..20 mA; 4..20 mA

Maximum conversion value +-11.4V +/-30 mA
Conversion resolution 0.36 mV 1.4 pA
Input impedance 10 MQ 250 Q

Internal conversion resistor

Precision of the internal
conversion resistor

0.1% - 15 ppm/°C

Measurement errors for standard

module:

e At25°C
® Maximum in the temperature
range 0...60°C (32...140°F)

0.075% of FS (1)
0.1% of FS (1)

Typical 0.15% of FS (1)(2)
0.3% of FS (1)(2)

Measurement errors for Hardened module:

e At25°C

® Maximum in the temperature
range -25...70°C
(-13...158°F)

0.075% of FS (1)
0.2% of FS (1)

Typical 0.15% of FS (1)(2)
0.55% of FS (1)(2)

Temperature drift 30 ppm/°C 50 ppm/°C
including conversion resistance
Monotonicity Yes Yes
Crosstalk between channels DC | > 80dB > 80dB
and AC 50/60Hz
Non-linearity 0.001% 0.001%

Repeatability @25°C of 10 min.
stabilization time

0.005% of FS

0.007% of FS

Long term stability after
1000 hours

< 0.004% of FS

< 0.004% of FS

Legend:
(1) FS: Full Scale

(2) With conversion resistor error

NOTE: If nothing is connected on a BMX AMI 0800 and BMX AMI 0800H analog module and if
channels are configured (range of 4..20 mA or 1..5 V), there is a detected I/O error as if a wire is

broken.
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Functional Description

Function
The BMX AMI 0800 module is a high density input analog module with 8 non-input channel.

This module is used in conjunction with sensors or transmitters; it performs monitoring,
measurement, and continuous process control functions.

The BMX AMI 0800 module offers the following range for each input according to the selection
made during configuration:

+-10V

0..10V

0..5V/0..20 mA

1.5V /4.20 mA

e +/-5V/+/-20 mA

The module operates with voltage inputs. It includes eight read resistors connected to the terminal
block to perform current inputs.
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lllustration

The BMX AMI 0800 module’s illustration:

x
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£
2
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&
)
N

UL
A/

A/D converter
Processing
BUS-X interface

Connector of X-BUS

Description:
No. |Process Function
1 Adapting the Inputs ® Physical connection to the process through a 28-pin screw terminal block

and Multiplexing ® Protection of the module against overvoltages
e Input signal analog filtering
2 Amplifying Input ® Gain selecting, based on characteristics of input signals, as defined
Signals during configuration (unipolar or bipolar range, in voltage or current)
® Compensation of drift in amplifier device
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No. Process Function
3 Converting o Conversion of analog Input signal into digital 24-bit signal using a
2A converter
4 Transforming ® Takes into account recalibration and alignment coefficients to be applied
incoming values into to measurements, as well as the module's self-calibration coefficients
workable ® (Numeric) filtering for measurements, based on configuration parameters
measurements for the . ) .
user Scaling of measurements, based on configuration parameters
5 Communicating with | @ Manages exchanges with CPU
the Application ® Topological addressing
® Receives configuration parameters from module and channels
® Sends measured values, as well as module status, to application
6 Module monitoring Conversion string test
and sending error Testing for range overflow on channels
notification back to Watchdog test
application.
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Measurement Timing

The timing of measurements is determined by the cycle selected during configuration (Normal or

Fast Cycle):

e Normal Cycle means that the scan cycle duration is fixed.

e With the Fast Cycle, however, the system only scans the channels designated as being In Use.
The scan cycle duration is therefore proportional to the number of channels In Use.

The cycle time values are based on the cycle selected:

Module Normal Cycle | Fast Cycle

BMX AMI 0800 9ms 1ms+ (1 msxN)

where N: number of channels in use.

NOTE: Module cycle is not synchronized with the PLC cycle. At the beginning of each PLC cycle,
each channel value is taken into account. If the MAST/FAST task cycle time is less than the
module's cycle time, some values will not have changed.

Module cycle

APIcycle
Task
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Overflow/Underflow Control

Module BMX AMI 0800 allows the user to select between 6 voltage or current ranges for each
input.

This option for each channel have to be configured in configuration windows. Upper and lower
tolerance detection are always active regardless of overflow/underflow control.

Depending on the range selected the module checks for overflow, it verifies that the measurement
falls between a lower and an upper threshold:

Vint

Vsup

lower threshold Range Range  upper threshold
|
| 1

underflow lower nominal range upper overflow area
area tolerance ! ' tolerance !
area area
Description:
Designation Description

Nominal range

measurement range corresponding to the chosen range

Upper Tolerance Area

varies between the values included between the maximum value for the range (for
instance: +10 V for the +/-10 V range) and the upper threshold

Lower Tolerance Area

varies between the values included between the minimum value for the range (for
instance: -10 V for the +/-10 V range) and the lower threshold

Overflow Area

area located beyond the upper threshold

Underflow Area

area located below the lower threshold

The values of the thresholds are configurable independently from one another. They may assume
integer values between the following limits:

Range BMX AMI 0800 Range

Underflow Area Lower Tolerance | Nominal Range Upper Tolerance | Overflow Area

Area Area

Unipolar
0..10V -1,500 |-1,001 |-1,000 |-1 0 10,000 |10,001 |11,000 |11,001 |11,400
0..5V/ -5,000 |-1,001 |-1,000 |-1 0 10,000 |10,001 |11,000 |11,001 |15,000
0...20 mA
1.5V/ -4,000 |-801 -800 -1 0 10,000 |10,001 |10,800 |10,801 |14,000
4..20 mA
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Range BMX AMI 0800 Range
Underflow Area Lower Tolerance | Nominal Range Upper Tolerance | Overflow Area
Area Area

Bipolar

+-10V -11,500 |-11,001 |-11,000 |-10,001 |-10,000 | 10,000 |10,001 |11,000 |11,001 |11,400

+-5V, -15,000 |-11,001 |-11,000 |-10,001 |-10,000 | 10,000 |10,001 |11,000 |11,001 |15,000

+/- 20 mA

User

+-10V -32,768 User- User- 32,767
defined | defined

0..10V -32,768 User- User- 32,767
defined | defined

Measurement Display
Measurements may be displayed using standardized display (in %, to two decimal places):

Type of Range

Display

Unipolar range
0..10V,0..5V,1..5V, 0...20mA,
4..20mA

from 0 to 10,000 (0 % at +100.00 %)

Bipolar range
+/-10V, +/- 5 mV +/- 20 mA

from -10,000 to 10,000 (-100.00 % at +100.00 %)

It is also possible to define the range of values within which measurements are expressed, by
selecting:
e the lower threshold corresponding to the minimum value for the range: 0% (or -100.00 %).
e the upper threshold corresponding to the maximum value for the range (+100.00%).

The lower and upper thresholds must be integers between -32,768 and +32,767.

For example, imagine a conditioner providing pressure data on a 4-20 mA loop, with 4 mA
corresponding to 3,200 millibar and 20 mA corresponding to 9,600 millibar. You have the option of

choosing the User format, by setting the following lower and upper thresholds:

3,200 for 3,200 millibar as the lower threshold
9,600 for 9,600 millibar as the upper threshold
Values transmitted to the program vary between 3,200 (= 4 mA) and 9,600 (= 20 mA).
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Measurement Filtering

The type of filtering performed by the system is called "first order filtering". The filtering coefficient
can be modified from a programming console or via the program.

The mathematical formula used is as follows:

Mean(n) =Q X Mean(n -+ (1 - O(,) X Valb(n)

where:

a = efficiency of the filter

Meas¢(,) = measurement filtered at moment n
Meas(,_1) = measurement filtered at moment n-1
Valp(n) = gross value at moment n

You may configure the filtering value from 7 possibilities (from 0 to 6). This value may be changed
even when the application is in RUN mode.

NOTE: Filtering may be accessed in Normal or Fast Cycle.

The filtering values depend on the T configuration cycle (where T = cycle time of 5 ms in standard

mode):

Desired Efficiency | Required Corresponding a Filter Response | Cut-off Frequency
Value Time at 63% (in Hz)

No filtering 0 0 0 0

Low filtering 1 0.750 4xT 0.040/T
2 0.875 8xT 0.020/T

Medium filtering 3 0.937 16xT 0.010/T
4 0.969 32xT 0.005/T

High filtering 5 0.984 64xT 0.0025/T
6 0.992 128 x T 0.0012/T

35011978 12/2018
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Sensor Alignment

The process of "alignment" consists in eliminating a systematic offset observed with a given
sensor, around a specific operating point. This operation compensates for an error linked to the
process. Replacing a module does not therefore require a new alignment. However, replacing the
sensor or changing the sensor's operating point does require a new alignment.

Conversion lines are as follows:

Conversion line after alignment

Converted
value
10,000 A&~ — — — — T
-~

6,000 4
Convers‘on line before alignment
5,000 —
Input
\ measurement
| =~
10V

The alignment value is editable from a programming console, even if the program is in RUN Mode.
For each input channel, you can:

e view and modify the desired measurement value

e save the alignment value

o determine whether the channel already has an alignment

The alignment offset may also be modified through programming.

Channel alignment is performed on the channel in standard operating mode, without any effect on
the channel's operating modes.

The maximum offset between measured value and desired (aligned) value may not exceed +/-
1.500.

NOTE: To align several analog channels on the BMX ART/AMO/AMI/AMM modules, we
recommend proceeding channel by channel. Test each channel after alignment before moving to
the next channel in order to apply the parameters correctly.
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Wiring Precautions

Introduction
In order to protect the signal from outside interference induced in series mode and interference in
common mode, we recommend that you take the following precautions.

Cable Shielding

Connect the cable shielding to the grounding bar. Clamp the shielding to the grounding bar on the
module side. Use the shielding connection kit BMXXSPesee+ (sece page 50)to connect the shielding.

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

While mounting / removing the modules:
e make sure that each terminal block is still connected to the shield bar and
e disconnect voltage supplying sensors and pre-actuators.

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

A

j

‘&l

o

BMX AMI 0800
Shield bar
Clamp

To sensors

BON -

Reference of Sensors in Relation to the Ground

In order for the acquisition system to operate correctly, It is recommended to take in account the
following precautions:

e sensors must be close together (a few meters)

e all sensors must be referenced to a single point, which is connected to the PLC’s ground
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Using the Sensors Referenced in Relation to the Ground
The sensors are connected as indicated in the following diagram:

Channel 0 + input

Channel 0 - input

Channel 1 + input

Channel 1- input

i
Connects to |
grounding strip |

1
1

Channel n + input

Channel n - input

<~~~ Shield bar

= PLC ground 1

[

=

L

If the sensors are referenced in relation to the ground, this may in some cases return a remote

ground potential to the terminal block. It is therefore essential to follow the following rules:

e The potential must be less than the permitted low voltage: for example, 30 Vrms or 42.4 VDC.

e Setting a sensor point to a reference potential generates a leakage current. You must therefore
check that all leakage currents generated do not disturb the system.

A DANGER

HAZARD OF ELECTRIC SHOCK

Sensors and other peripherals may be connected to a grounding point some distance from the
module. Such remote ground references may carry considerable potential differences with
respect to local ground.

Ensure that:
e potentials greater than permitted low limits cannot exist,
e induced currents do not affect the measurement or integrity of the system.

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

A CAUTION

UNEXPECTED BEHAVIOR OF APPLICATION

Follow those instructions to reduce electromagnetic perturbations:
e use the shielding connection kit BMXXSPe«e+ (see page 50)to connect the shielding.

Electromagnetic perturbations may lead to an unexpected behavior of the application.
Failure to follow these instructions can result in injury or equipment damage.
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Wiring Diagram

Introduction
Module BMX AMI 0800 is connected using the 28-pin terminal block.

lllustration

The terminal block connection and the sensor wiring are as follows:
(D1® (7 17
Comd @ @ VIO -
VI @ Voltage sensor wiring
@ Com1
1 @ 2 / Loop supply
7 -
Com2 @ O [ ] [ l@_O+Zg\\,/VdC O—
9 )| Vi2
Vi3 . -
@ @ Com3  Earthing Bar Current sensor wiring
13 @ ®
(15) | m
Com4 ‘
O (17) | w4
vis | (18)
@ Com5
115 Gy
116
Comé
(=) () | ve
vi7
@ Com7
7 @

Vix + pole input for channel x.
COMx - pole input for channel x, COMx are connected together internally.

lix current reading resistor + input.

Channel 0 voltage sensor.

Channel 1 2-wire current sensor.

Wiring Accessories
For rapid connection to operative parts, the module can be connected to a TELEFAST pre-wired

system (see page 97).
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Use of the TELEFAST ABE-7CPA02/03/31E Wiring Accessory

Introduction

The TELEFAST pre-wired system consists of connecting cables and interface sub-bases as shown
below:

BMX AMI 0800
Connecting cable
Interface sub-base
Shield bar

Clamp

AL ON =

The BMX AMI 0800 module can be connected to the following references:
Connecting cables:

O BMXFTA150 (1.5 m (4.92 ft))

O BMXFTA300 (3 m (9.84 ft))

Interface sub-bases:
o ABE-7CPA02
o ABE-7CPA03
o ABE-7CPA31
o ABE-7CPA31E

NOTE: In case HART information is part of the signal to be measured, an ABE-7CPA31E interface
sub-base has to be used in order to filter this information that would disrupt the analog value.
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ABE-7CPA02 Sensor Connection

The following table shows the distribution of analog channels on TELEFAST 2 terminal blocks with
the interface sub-base ABE-7CPA02:

TELEFAST 2 25-pin Sub-D | AMIO8x0 | Signal TELEFAST 2 | 25-pin Sub-D | AMIO8x0 | Signal type
terminal block connector pin | pin out type terminal block | connectorpin | pin out

number number number number

1 / Ground Supp 1 / Ground
2 / STD (1) |Supp 2 / Ground
3 / STD (1) |Supp3 / Ground
4 / STD (2) Supp 4 / Ground
100 1 3 +VO 200 14 2 COMO
101 2 1 +ICO 201 / Ground
102 15 4 +IV1 202 3 5 COM1
103 16 6 +IC1 203 / Ground
104 4 9 +IV2 204 17 8 COM2
105 5 7 +IC2 205 / Ground
106 18 10 +V3 206 6 11 COM3
107 19 12 +IC3 207 / Ground
108 7 17 +IV4 208 20 16 com4
109 8 15 +IC4 209 / Ground
110 21 18 +IV5 210 9 19 COM5
111 22 20 +IC5 211 / Ground
112 10 23 +V6 212 23 22 COM6
113 11 21 +1C6 213 / Ground
114 24 24 +IV7 214 12 25 COM7
115 25 26 +IC7 215 / Ground

NOTE: On the ABE-7CPA02, the strap position is between pin 1 and pin 2.

+IVx: + pole voltage input for channel x.
+ICx: + pole current input for channel x.
COMAx: - pole voltage or current input for channel x.

98

35011978 12/2018




BMX AMI 0800

NOTE: For current sensors connected on the TELEFAST 2 ABE-7CPA02, a strap must be made
on the BMX AMI 0800 terminal block between the current input and the voltage input as illustrated
below.

BMX AMI 0800

|m.“”:]
Vix}---

ABE-7CPA02

XNOD
o]

33—l

BMX FTA 150/300

1 Strap on the terminal block.

NOTE: For the ground connection use the additional terminal block ABE-7BV10/20.
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ABE-7CPA03 Sensor Connection
The negative current is not supported by ABE-7CPA03

NOTICE

EQUIPMENT DAMAGE
Do not apply a negative current when BMX AMI 0800 is associated with ABE-7CPAQ3.
Failure to follow these instructions can result in equipment damage.

The following table shows the distribution of analog channels on TELEFAST 2 terminal blocks with
the reference ABE-7CPA03:

TELEFAST 2 | 25-pin Sub-D | AMIO800 | Signal type | TELEFAST 2 25-pinSub-D | AMIO800 | Signal type

terminal connectorpin | pin out terminal block connector pin out

block number | number number pin number

1 / ov Supp 1 / 24 V (sensor
supply)

2 / oV Supp 2 / 24 V (sensor
supply)

3 / oV Supp 3 / 0V (sensor
supply)

4 / ov Supp 4 / 0V (sensor
supply)

100 / +IS1 200 / +IS0

101 15 +IV1 201 1 3 +IVO

102 16 +IC1 202 2 1 +1CO

103 / Ground 203 14/3 2/5 COMO/COM1

104 / +1S3 204 / +1S2

105 18 10 +IV3 205 4 9 +IV2

106 19 12 +IC3 206 5 7 +IC2

107 / Ground 207 17/6 8/11 COM2/COM3

108 / +1S5 208 / +1S4

109 21 18 +IV5 209 7 17 +IV4

110 22 20 +IC5 210 8 15 +IC4

111 / Ground 211 20/9 16/19 COM4/COM5

+ISx: 24 V channel power supply

+IVx: + pole voltage input for channel x
+ICx: + pole current input for channel x
COMX: - pole voltage or current input for channel x
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TELEFAST 2 | 25-pin Sub-D | AMIO800 | Signal type | TELEFAST 2 25-pinSub-D | AMIO800 | Signal type
terminal connector pin | pin out terminal block connector pin out

block number | number number pin number

112 / +IS7 212 / +IS6

113 24 24 +IV7 213 10 21 +IV6

114 25 26 +IC7 214 11 23 +IC6

115 / Ground 215 23/12 22/25 COM6/COM7

+ISx: 24 V channel power supply

+IVx: + pole voltage input for channel x

+ICx: + pole current input for channel x

COMXx: - pole voltage or current input for channel x

NOTE: For current sensors connected on the TELEFAST 2 ABE-7CPAO03, a strap must be made
on the BMX AMI 0800 terminal block between the current input and the voltage input as illustrated
below.

BMX AMI 0800

|m.””:]
7] )

ABE-7CPA03

XANOD
el

&—{xs!
35—l

BMX FTA 150/300

1 Strap on the terminal block.

NOTE: For the ground connection use the additional terminal block ABE-7BV10/20.
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ABE-7CPAO031E Sensor Connection

The following table shows the distribution of analog channels on TELEFAST 2 terminal blocks with
the reference ABE-7CPA31E:

TELEFAST 2 Terminal Signal type TELEFAST 2 Terminal Signal type

terminal block terminal block

number number

1 / Ground Supp 1 / 24V (sensor
supply)

2 / Ground Supp 2 / 24 V (sensor
supply)

3 / Ground Supp 3 / 0V (sensor
supply)

4 / Ground Supp 4 / 0V (sensor
supply)

100 / +IS0 116 / +1S4

101 / TO 117 / T4

102 / +ICO 118 / +IC4

103 / 0vo 119 / ov4

104 / +I1S1 120 / +IS5

105 / T1 121 / T5

106 / +IC1 122 / +IC5

107 / ov1 123 / ov5

108 / +I1S2 124 / +1S6

109 / T2 125 / T6

110 / +IC2 126 / +IC6

111 / ov2 127 / ove

112 / +IS3 128 / +IS7

113 / T3 129 / T7

114 / +IC3 130 / +IC7

115 / ov3 131 / ov7

+ISx: 24 V channel power supply

Tx: Reserved test pin for HART function, it's internally connected with +ICx

+ICx: + pole current input for channel x

COMXx: - pole voltage or current input for channel x

NOTE: For the ground connection use the additional terminal block ABE-7BV10/20.
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Chapter 5
BMX AMI 0810 Analog Input Module

Subject of this Chapter

This chapter presents the BMX AMI 0810 module, its characteristics, and explains how it is

connected to the various sensors.

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

Topic Page
Presentation 104
Characteristics 105
Functional Description 107
Wiring Precautions 114
Wiring Diagram 117
Use of the TELEFAST ABE-7CPA02/31/31E Wiring Accessory 118
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BMX AMI 0810

Presentation

Function
The BMX AMI 0810 is a high density input analog module with 8 isolated channels.

This module is used in conjunction with sensors or transmitters; it performs monitoring,
measurement, and continuous process control functions.

The BMX AMI 0810 module offers the following range for each input according to the selection
made during configuration:

e Voltage +/-5 V/+/-10 V/0..5 V/0..10 V/1..5V
e Current +/-20 mA/0..20 mA/4..20 mA

The module operates with voltage inputs. It includes eight read resistors connected to the terminal
block to perform current inputs.

lllustration
The following graphic shows the BMX AMI 0810 analog input module:

NOTE: The terminal block is supplied separately.
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Characteristics

General Characteristics

The general characteristics for the BMX AMI 0810 and BMX AMI 0810H modules are as follows:

Type of inputs

High level isolated fast inputs

Nature of inputs

Voltage / Current

Number of channels

8

Acquisition cycle time:

e Fast (periodic acquisition for the declared channels

1 ms + 1 ms x number of channels used

used)
e Default (periodic acquisition for all channels) 9ms
Display resolution 16-bit
Digital filtering First order
Isolation:
® Between channels +/-300 VDC
® Between channels and bus 1400 VDC
® Between channels and ground 1400 VDC

Maximum overload authorized for inputs:

Voltage inputs: +/- 30 VDC

Current inputs: +/- 30 mA

Protected against accidental wiring: -19.2 to
30vDC

NOTE: The Protected for accidental wiring
function is not supported when the module
works with any Telefast interface.

Power consumption (3.3 V) | Typical

0.32W

Maximum 0.48 W
Power consumption (24 V) | Typical 0.82W
Maximum 1.30 W

35011978 12/2018
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Measurement Range
The BMX AMI 0810 and BMX AMI 0810H analog inputs have the following measurement range

characteristics:

Measurement range

+/-10V; +/-5V;0..10V;0.5V; 1.5V

+/-20 mA; 0..20 mA; 4..20 mA

Maximum conversion value |+/-11.4V +/-30 mA
Conversion resolution 0.36 mV 1.4 pA
Input impedance 10 MQ Internal conversion resistor (250 Q) +

Internal protection resistor (see note)

Precision of the internal
conversion resistor

0.1% - 15 ppm/°C

Measurement errors for standard module:

e At25°C

e Maximum in the
temperature range
0...60°C (32...140°F)

0.075% of FS (1)
0.1% of FS (1)

Typical 0.15% of FS (1)(2)
0.3% of FS (1)(2)

Measurement errors for Hardened module:

e At25°C

® Maximum in the
temperature range
-25...70°C (-13...158°F)

0.075% of FS (1)
0.2% of FS (1)

Typical 0.15% of FS (1)(2)
0.55% of FS (1)(2)

Temperature drift 30 ppm/°C 50 ppm/°C
Monotonicity Yes Yes
Crosstalk between channels | > 80dB > 80dB
DC and AC 50/60Hz

Non-linearity 0.001% 0.001%

Repeatability @25°C of
10 min. stabilization time

0.005% of FS

0.007% of FS

Long term stability after
1000 hours

<0.004% of FS

<0.004% of FS

Legend:
(1) FS: Full Scale

(2) With conversion resistor error

NOTE: The internal protection resistor has a typical impedance of 25 Q (min 3.6 Q and max 50
Q),The precision of the protection resistor does not impact the measured value.

NOTE: If nothing is connected on a BMX AMI 0810 and BMX AMI 0810H analog module and if
channels are configured (range 4..20 mA or 1..5 V), there is a detected I/O error as if a wire is

broken.
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Functional Description

Function
The BMX AMI 0810 is a high density input analog module with 8 isolated channels.

This module is used in conjunction with sensors or transmitters; it performs monitoring,
measurement, and continuous process control functions.

The BMX AMI 0810 module offers the following range for each input according to the selection
made during configuration:

+-10V

0..10V

0..5V/0..20 mA

1.5V /4.20 mA

e +/-5V/+/-20 mA

The module operates with voltage inputs. It includes eight read resistors connected to the terminal
block to perform current inputs.
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lllustration
The BMX AMI 0810 illustration:

x

S
S
=
E
£
2
£
o
=
N

v

A/D converter
Processing

BUS-X interface

Connector of X-BUS

Description:
No. Process Function
1 Adapting the Inputs | ® Physical connection to the process through a 28-pin screw terminal block
and Multiplexing ® Protection of the module against overvoltages
® Protection of the current reading resistors using limiters and resettable fuses
e Input signal analog filtering
® Scan input channels using static multiplexing through opto-switches, in order
to provide the possibility of common mode voltage of +/- 300 Vdc
2 Amplifying Input ® Gain selecting , based on characteristics of input signals, as defined during
Signals configuration (unipolar or bipolar range, in voltage or current)
® Compensation of drift in amplifier device
3 Converting o Conversion of analog Input signal into digital 24-bit signal using a
2A converter
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No.

Process

Function

Transforming
incoming values
into workable
measurements for
the user.

® Takes into account recalibration and alignment coefficients to be applied to
measurements and the module's self-calibration coefficients
e (Numeric) filtering fo measurements, based on configuration parameters

® Scaling of measurements, based on configuration parameters

Communicating
with the Application

® Manages exchanges with CPU
® Topological addressing
® Receives configuration parameters from module and channels

® Sends measured values, as well as module status, to application

Module monitoring
and sending error
notification back to
application.

Conversion string test
Testing for range overflow on channels
Watchdog test

Measurement Timing
The timing of measurements is determined by the cycle selected during configuration (Normal or
Fast Cycle):
e Normal Cycle means that the scan cycle duration is fixed.
e With the Fast Cycle, however, the system only scans the channels designated as being In Use.
The scan cycle duration is therefore proportional to the number of channels In Use.

The cycle time values are based on the cycle selected:

Module

Normal Cycle | Fast Cycle

BMX AMI 0810 9ms

1ms + (1 msxN)
where N: number of channels in use.

NOTE: Module cycle is not synchronized with the PLC cycle. At the beginning of each PLC cycle,
each channel value is taken into account. If the MAST/FAST task cycle time is less than the
module's cycle time, some values will not have changed.

Module cycle

APIcycle
Task
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Overflow/Underflow Control

Module BMX AMI 0810 allows the user to select between 6 voltage or current ranges for each
input.

This option for each channel have to be configured in configuration windows. Upper and lower

tolerance detection are always active regardless of overflow/underflow control.

Depending on the range selected the module checks for overflow, it verifies that the measurement
falls between a lower and an upper threshold:

Description:

lower threshold
|

underflow
area

Range

Vsup

Range  upper threshold

lower
tolerance !
area

nominal range

upper overflow area

tolerance !
area

Designation

Description

Nominal range

measurement range corresponding to the chosen range

Upper Tolerance Area

varies between the values included between the maximum value for
the range (for instance: +10 V for the +/-10 V range) and the upper
threshold

Lower Tolerance Area

varies between the values included between the minimum value for
the range (for instance: -10 V for the +/-10 V range) and the lower
threshold

Overflow Area

area located beyond the upper threshold

Underflow Area

area located below the lower threshold

The values of the thresholds are configurable independently from one another. They may assume
integer values between the following limits:

Range BMX AMI 0810 Range

Underflow Area Lower Tolerance | Nominal Range Upper Tolerance | Overflow Area

Area Area

Unipolar
0..10V -1,500 |-1,001 |-1,000 -1 10,000 |10,001 |11,000 |11,001 |[11,400
0.5V/ -5,000 -1,001 -1,000 |-1 10,000 |10,001 |11,000 |11,001 15,000
0...20 mA
1.5V/ -4,000 -801 -800 -1 0 10,000 |10,001 |10,800 |10,801 14,000
4..20 mA
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Range BMX AMI 0810 Range
Underflow Area Lower Tolerance | Nominal Range Upper Tolerance | Overflow Area
Area Area

Bipolar

+-10V -11,500 |-11,001 |-11,000 |-10,001 |-10,000 |10,000 |10,001 |11,000 |11,001 |11,400

+-5V, -15,000 |-11,001 |-11,000 |-10,001 |-10,000 |10,000 |10,001 |11,000 |11,001 |15,000

+/- 20 mA

User

+-10V -32,768 User- User- 32,767
defined | defined

0..10V -32,768 User- User- 32,767
defined | defined

Measurement Display
Measurements may be displayed using standardized display (in %, to two decimal places):

Type of Range Display

Unipolar range from 0 to 10,000 (0 % at +100.00 %)
0..10V,0..5V, 1..5V, 0...20mA,

4..20mA

Bipolar range from -10,000 to 10,000 (-100.00 % at +100.00 %)
+/-10V, +/- 5 mV +/- 20 mA

It is also possible to define the range of values within which measurements are expressed, by
selecting:

e the lower threshold corresponding to the minimum value for the range: 0 % (or -100.00 %).
e the upper threshold corresponding to the maximum value for the range (+100.00 %).

The lower and upper thresholds must be integers between -32,768 and +32,767.

For example, imagine a conditioner providing pressure data on a 4-20 mA loop, with 4 mA
corresponding to 3,200 millibar and 20 mA corresponding to 9,600 millibar. You have the option of
choosing the User format, by setting the following lower and upper thresholds:

3,200 for 3,200 millibar as the lower threshold
9,600 for 9,600 millibar as the upper threshold
Values transmitted to the program vary between 3,200 (= 4 mA) and 9,600 (= 20 mA).
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Measurement Filtering

The type of filtering performed by the system is called "first order filtering". The filtering coefficient
can be modified from a programming console or via the program.

The mathematical formula used is as follows:

Mean(n) = X Mean(n -+ (1 - OL) X Valb(n)

where:

a = efficiency of the filter

Meas¢(,) = measurement filtered at moment n
Meas(,_1) = measurement filtered at moment n-1
Valp(n) = gross value at moment n

You may configure the filtering value from 7 possibilities (from 0 to 6). This value may be changed
even when the application is in RUN mode.

NOTE: Filtering may be accessed in Normal or Fast Cycle.

The filtering values depend on the T configuration cycle (where T = cycle time of 5 ms in standard
mode):

Desired Efficiency | Required Corresponding a Filter Response | Cut-off Frequency
Value Time at 63% (in Hz)
No filtering 0 0 0 0
Low filtering 1 0.750 4xT 0.040/T
2 0.875 8xT 0.020/T
Medium filtering 3 0.937 16xT 0.010/T
4 0.969 32xT 0.005/T
High filtering 5 0.984 64xT 0.0025/T
6 0.992 128x T 0.0012/T
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Sensor Alignment

The process of "alignment" consists in eliminating a systematic offset observed with a given
sensor, around a specific operating point. This operation compensates for an error linked to the
process. Replacing a module does not therefore require a new alignment. However, replacing the
sensor or changing the sensor's operating point does require a new alignment.

Conversion lines are as follows:

Conversion line after alignment

Converted
value
10,000 A~ — — — — T
res

6,000 |
Convers‘on line before alignment
5,000
Input
| measurement
| =~
10V

The alignment value is editable from a programming console, even if the program is in RUN Mode.
For each input channel, you can:

e view and modify the desired measurement value

e save the alignment value

e determine whether the channel already has an alignment

The alignment offset may also be modified through programming.

Channel alignment is performed on the channel in standard operating mode, without any effect on
the channel's operating modes.

The maximum offset between measured value and desired (aligned) value may not exceed +/-
1.500.

NOTE: To align several analog channels on the BMX ART/AMO/AMI/AMM modules, we
recommand proceeding channel by channel. Test each channel after alignment before moving to
the next channel in order to apply the parameters correctly.
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Wiring Precautions

Introduction

In order to protect the signal from outside interference induced in series mode and interference in
common mode, we recommend that you take the following precautions.

Cable Shielding

Connect the cable shielding to the grounding bar. Clamp the shielding to the grounding bar on the
module side. Use the shielding connection kit BMXXSPe+ee« (sece page 50)to connect the shielding.

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

While mounting / removing the modules:
e make sure that each terminal block is still connected to the shield bar and
e disconnect voltage supplying sensors and pre-actuators.

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

BMX AMI 0810
Shield bar
Clamp

To sensors

HON =

Reference of Sensors in Relation to the Ground
In order for the acquisition system to operate correctly, it is recommended to take in account the
following precautions:
e sensors must be close together (a few meters)
e all sensors must be referenced to a single point, which is connected to the PLC’s ground
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Using the Sensors Referenced in Relation to the Ground
The sensors are connected as indicated in the following diagram:

r—=-=n

Channel 0 + input |

Channel 0 -input

Channel 1 +input

Channel 1- input

I
Connects to |
grounding strip 1

1
1

Channel n + input

Channel n -input

[~~~ Shield bar

= PLC ground 1

[

=

—a

If the sensors are referenced in relation to the ground, this may in some cases return a remote

ground potential to the terminal block. It is therefore essential to follow the following rules:

e The potential must be less than the permitted low voltage: for example, 30 Vrms or 42.4 VDC.

e Setting a sensor point to a reference potential generates a leakage current. You must therefore
check that all leakage currents generated do not disturb the system.

NOTE: Sensors and other peripherals may be connected to a grounding point some distance from

the module. Such remote ground references may carry considerable potential differences with
respect to local ground. Induced currents do not affect the measurement or integrity of the system.

A DANGER

HAZARD OF ELECTRIC SHOCK

Ensure that sensors and others peripherals are not exposed through grounding points to voltage
potential greater than acceptable limits.

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

A CAUTION

UNEXPECTED BEHAVIOR OF APPLICATION

Follow those instructions to reduce electromagnetic perturbations:
e use the shielding connection kit BMXXSPe++ (see page 50) to connect the shielding.

Electromagnetic perturbations may lead to an unexpected behavior of the application.
Failure to follow these instructions can result in injury or equipment damage.
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Wiring Diagram

Introduction
Module BMX AMI 0810 is connected using the 28-pin terminal block.

lllustration
The terminal block connection and the sensor wiring are as follows:
NN+
(D w T {\(w
Com0 @ "
@ vio /-
Vi1 @ Voltage sensor wiring
1:D Com1
1 @ Loop supply
7 )12 (W@—O+Z4Vdc-o—
Com2 @ 2w
o) | V2
:
@ Com3  Earthing Bar Current sensor wiring
d el
G [ w
Com4 ‘
) | w
Com5
115
G [
Com6 @
) |
@ Com?7
"= ®

Vix + pole input for channel x
COM x - pole input for channel x
lIx current reading resistor + input
Channel 0 voltage sensor
Channel 1 2-wire current sensor

Wiring Accessories

For rapid connection to operative parts, the module can be connected to a TELEFAST pre-wired
system (see page 118).
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Use of the TELEFAST ABE-7CPA02/31/31E Wiring Accessory

Introduction

The TELEFAST pre-wired system consists of connecting cables and interface sub-bases as shown
below:

BMX AMI 0810
Connecting cable
Interface sub-base
Shield bar

Clamp

abhowN =

The BMX AMI 0810 module can be connected to the following references:
Connecting cables:

O BMXFTA150 (1.5 m (4.92 ft))

O BMXFTA300 (3 m (9.84 ft))

Interface sub-bases:
o ABE-7CPA02
o ABE-7CPA31
o ABE-7CPA31E

NOTE: In case HART information is part of the signal to be measured, an ABE-7CPA31E interface
sub-base has to be used in order to filter this information that would disrupt the analog value.
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ABE-7CPAO02 Sensor Connection

The following table shows the distribution of analog channels on TELEFAST 2 terminal blocks with
the reference ABE-7CPA02:

TELEFAST 2 25-pin Sub-D | AMIO8x0 | Signal TELEFAST 2 | 25-pin Sub-D | AMIO8x0 | Signal type
terminal block connector pin | pin out type terminal block | connectorpin | pin out

number number number number

1 / Ground Supp 1 / Ground
2 / STD (1) |Supp 2 / Ground
3 / STD (1) |Supp3 / Ground
4 / STD (2) Supp 4 / Ground
100 1 3 +IVO 200 14 2 COMO
101 2 1 +1CO 201 / Ground
102 15 4 +IV1 202 3 5 COM1
103 16 6 +1C1 203 / Ground
104 4 9 +1V2 204 17 8 COM2
105 5 7 +1C2 205 / Ground
106 18 10 +IV3 206 6 11 COM3
107 19 12 +IC3 207 / Ground
108 7 17 +IV4 208 20 16 COM4
109 8 15 +IC4 209 / Ground
110 21 18 +IV5 210 9 19 COM5
111 22 20 +IC5 211 / Ground
112 10 23 +IV6 212 23 22 COM6
113 11 21 +1C6 213 / Ground
114 24 24 +IV7 214 12 25 COM7
115 25 26 +IC7 215 / Ground

NOTE: On the ABE-7CPA02, the strap position is between pin 1 and pin 2.

+lVx: + pole voltage input for channel x.
+ICx: + pole current input for channel x.
COMx: - pole voltage or current input for channel x.
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NOTE: For current sensors connected on the TELEFAST 2 ABE-7CPA02, a strap must be made
on the BMX AMI 0800 terminal block between the current input and the voltage input as illustrated
below.

BMX AMI 0810

X - ]
Vix-fe--

ABE-7CPA02

XNOD
o]

53—l

BMX FTA 150/300

1 Strap on the terminal block.

NOTE: For the ground connection use the additional terminal block ABE-7BV10/20.

ABE-7CPA31 Sensor Connection

The following table shows the distribution of analog channels on TELEFAST 2 terminal blocks with
the reference ABE-7CPA31:

TELEFAST 2 | 25-pinSub-D | AMI0810 | Signal type | TELEFAST 2 25-pin Sub-D | AMIO810 | Signal type

terminal connector pin out terminal block connectorpin | pin out

block number | pin number number number

1 / Ground Supp 1 / 24V (sensor
supply)

2 / Ground Supp 2 / 24V (sensor
supply)

3 / Ground Supp 3 / 0V (sensor
supply)

4 / Ground Supp 4 / 0V (sensor
supply)

100 / +IS0 116 / +1S4

101 1 3 +IVO 117 7 17 +IV4

+ISx: 24 V channel power supply

+IVx: + pole voltage input for channel x

+ICx: + pole current input for channel x

COMXx: - pole voltage or current input for channel x.
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TELEFAST 2 | 25-pinSub-D | AMI0O810 | Signal type | TELEFAST 2 25-pin Sub-D | AMI0810 | Signal type
terminal connector pin out terminal block connectorpin | pin out

block number | pin number number number

102 2 1 +ICO 118 8 15 +IC4
103 14 2 oV 119 20 16 ov
104 / +1S1 120 / +1S5
105 15 4 +V1 121 21 18 +IV5
106 16 +IC1 122 22 20 +IC5
107 3 oV 123 9 19 ov
108 / +1S2 124 / +1S6
109 4 +V2 125 10 23 +IV6
110 5 +IC2 126 11 21 +1C6
111 17 ov 127 23 22 ov
112 / +IS3 128 / +1S7
113 18 10 +IV3 129 24 24 +IV7
114 19 12 +IC3 130 25 26 +IC7
115 6 11 ov 131 12 25 ov
+ISx: 24 V channel power supply

+IVx: + pole voltage input for channel x

+ICx: + pole current input for channel x

COMXx: - pole voltage or current input for channel x.

NOTE: For the ground connection use the additional terminal block ABE-7BV10/20.
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ABE-7CPA31E Sensor Connection

The following table shows the distribution of analog channels on TELEFAST 2 terminal blocks with
the reference ABE-7CPA31E:

TELEFAST 2 Terminal Signal type TELEFAST 2 Terminal Signal type

terminal block terminal block

number number

1 / Ground Supp 1 / 24V (sensor
supply)

2 / Ground Supp 2 / 24V (sensor
supply)

3 / Ground Supp 3 / 0V (sensor
supply)

4 / Ground Supp 4 / 0V (sensor
supply)

100 / +IS0 116 / +1S4

101 / TO 117 / T4

102 / +ICO 118 / +IC4

103 / 0vo 119 / ov4

104 / +IS1 120 / +IS5

105 / T 121 / T5

106 / +IC1 122 / +IC5

107 / ov1 123 / ov5

108 / +I1S2 124 / +1S6

109 / T2 125 / T6

110 / +IC2 126 / +IC6

111 / ov2 127 / ove

112 / +IS3 128 / +IS7

113 / T3 129 / T7

114 / +IC3 130 / +IC7

115 / ov3 131 / ov7

+ISx: 24 V channel power supply

Tx: Reserved test pin for HART function, it's internally connected with +ICx.
+ICx: + pole current input for channel x

COMXx: - pole voltage or current input for channel x

NOTE: For the ground connection use the additional terminal block ABE-7BV10/20.
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Chapter 6
BMX ART 0414/0814 Analog Input Modules

Subject of this Chapter

This chapter presents the BMX ART 0414/0814 modules, their characteristics and explains how

they are connected to the various sensors.

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

Topic Page
Presentation 124
Characteristics 125
Analog Input Values 129
Functional Description 132
Wiring Precautions 137
Wiring Diagram 141
Use of the TELEFAST ABE-7CPA412 Accessory 144
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Presentation

Function

The BMX ART 0414/0814 modules are multi-range acquisition devices with four inputs for the
0414 and eight inputs for the 0814. The inputs are isolated from each other. These modules offer
the following ranges for each input, according to the selection made at configuration:

e RTD IEC Pt100/Pt1000, US/JIS Pt100/Pt1000, Cu10, Cu50, Cu100, Ni100/Ni1000in 2,3 or 4
wires

e thermocouple B, E, J,K,L,N,R,S, T, U

e voltage +/-40 mV to 1.28 V.

lllustration
The BMX ART 0414/0814 analog input modules looks like this:

BMX ART 0414 BMX ART 0814
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Characteristics

General Characteristics

The general characteristics for the BMX ART 0414/BMX ART 0414H and
BMX ART 0814/BMX ART 0814H modules are as follows:

Modules

ART 0414 ART 0814

Type of inputs

Isolated, RTD, thermocouple and voltage inputs

Nature of inputs

+/- 40 mV; +/- 80 mV; +/- 160 mV; +/- 320 mV; +/- 640 mV; 1.28 V

Number of channels 4 8

Acquisition cycle time 400 ms / 4 channels 400 ms / 8 channels
Conversion method A

Resolution 15-bit + sign

Isolation: e 750 Vdc

® Between channels e 1400 Vdc

® Between channels and bus e 750 Vdc

e Between channels and ground

Maximum authorized over voltage for inputs | +/- 7.5 Vdc

Cold junction compensation

® Internal compensation using the dedicated TELEFAST ABE-
7CPA412 wiring accessory, including a sensor.

® External compensation dedicating channel 0 to a 2/3-wires Pt100
for CJC.

® External compensation using the CJC values of channels 4/7 for
channels 0/3. In this case, only one sensor is needed.

Input filter Low pass filter (1st order numerical)

Rejection in differential mode (50/60 Hz) Typical 60 dB

Common mode rejection (50/60 Hz) Typical 120 dB

Power consumption (3.3 V) | Typical 0.32W 0.32W
Maximum 0.48 W 0.48 W

Power consumption (24 V) | Typical 0.47 W 1.00 W
Maximum 1.20W 1.65W
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Voltage Input Characteristics

The characteristics of the voltage inputs of the BMX ART 0414/BMX ART 0414H and
BMX ART 0814/BMX ART 0814H modules are as follows:

Voltage range:

+/- 40 mV; +/- 80 mV; +/- 160 mV; +/- 320 mV; +/- 640 mV; 1.28 V

Input impedance:

Typical 10 MOhms

Maximum converted value:

+/- 102.4%

Maximum resolution:

2.4 pVin the range +/- 40 mV

Measurement error for standard module:
® At 25°C (77°F)

o Maximum in the temperature
range 0...60°C (32...140°F)

0.05% of FS (1)
0.15% of FS (1)

Measurement error for Hardened module:
® At 25°C (77°F)

o Maximum in the temperature
range -25°C..70°C (-13...140°F)

0.05% of FS (1)
0.20% of FS (1)

Temperature drift:

‘ 30 ppm/°C

Legend:

(1) FS: Full Scale

RTD Input Characteristics

The characteristics of the RTD inputs of the BMX ART 0414/BMX ART 0414H and
BMX ART 0814/BMX ART 0814H modules are as follows:

RTD Pt100 Pt1000 Ni100 Ni1000 Cu10 CU50 CuU100
Measurement According to IEC -54...+174°C -91...+251°C -200...+200°C
range -175... +825°C (-65...+345°F) (-132...+484°F) (-328...+392)
(-347...+1517°F)
According to US/JIS:
-87 +437°C
(-125...+819°F)
Resolution 0.1°C (0.2°F)
Detection type Open circuit (detection on each channel)
Error at 25°C +/-2.1°C (+/-3.8°F) |+/-21°C |+/-0.7°C |+/-4°C +/-2.1°C
(77°F) (1) (+/- 3.8°F) | (+/-1.3°F) | (+/-7.2°F) (+/- 3.8°F)
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RTD Pt100 Pt1000 Ni100 Ni1000 Cu10 CU50 Ccu100
Maximum error for | +/- 3 °C (+/- 5.4°F) +/-3°C +/-0.7°C  |+/-4°C +/-3°C
STANDARD (+/-5.4°F) | (+/-1.3°F) | (+/-7.2°F) (+/- 5.4°F)
modules in the
temperature
range 0...60°C
(32...140°F) (2)
Maximum error for | +/- 3 °C (+/- 5.4°F) +/-3.5°C +/-1.15°C | +/-4.5°C +/-3.5°C
HARDENED (+/- 6.3°F) | (+/-2.1°F) | (+/- 8.1°F) (+/- 6.3°F)
modules in the
temperature
range 0...60°C
(32...140°F)(2)
Maximum wiring resistance:
® 4-wire 50 Q 500 Q 50 Q 500 Q 50 Q 50 Q
® 2/3-wire 200 200 Q 200 200 Q 200 200
Temperature drift:
30 ppm/°C
Legend
(1) errors caused by the wiring, +/- 1°C (0.2°F) in the range -100...+200°C (-148...+392°F) for Pt100
(2) See detailed errors at temperature point (see page 344).
Thermocouple Input Characteristics
This table presents the general characteristics of the thermocouple inputs of the
BMX ART 0414/BMX ART 0414H and BMX ART 0814/BMX ART 0814H modules:
Thermocouples B E J K L
Measurement range +171.. -240... -177... -231... -174...
+1,779°C +970°C +737°C +1,331°C +874°C
(340... (-400... (-287... (-384... (-281...
3234°F) 1778°F) 1359°F) 2428°F) 1605°F)
Thermocouples N R S T u
Measurement range -232 -9.. 9. -254... -181...
+1,262°C +1,727°C +1,727°C +384°C +581°C
(-386... (16... (-16... (-425... (-294...
2304°F) 3234°F) 141°F) 723°F) 1078°F)
Resolution 0.1°C (0.2°F)
Detection type Open circuit (detection on each channel)
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Thermocouples

B E J K L

Error at 25°C

+/- 3.2°C for J, L, R, S and U types (see Thermocouple Ranges
(see page 346)for detailed errors at temperature point for each type);
+/- 3.7°C for B, E, K, N and T types

Maximum error for STANDARD
modules in the temperature range
-25°C...70°C (-13...140°F) (2)

+/-4.5°C (+/-8.1°F) for types: J, L, R, S and U; +/- 5°C (+/-9°F) for types:
B, E, K, N and T (using the TELEFAST accessory with its internal cold
junction compensation).

Maximum error for HARDENED
modules in the temperature range
-25°C...70°C (-13...140°F) (2)

+/- 5.5°C (+/-9°F) for types: J, L, R, S and U; +/- 6°C (+/-10.8°F) for
types: B, E, K, N and T (using the TELEFAST accessory with its internal
cold junction compensation).

Temperature drift

30 ppm/°C

Resistive Input Characteristics

The characteristics of the resistive inputs of the BMX ART 0414/BMX ART 0414H and
BMX ART 0814/BMX ART 0814H are as follows:

Range

400 Q; 4000 Q

Type measurement

2, 3, 4 wires

Maximum resolution

12.5 mQ in the range 400 Q
125 mQ in the range 4000 Q

e At25°C (77°F)

0...60°C (32...140°F)

Measurement error for standard module:

® Maximum in the temperature range | 0.2% of FS (1)

0.12% of FS (1)

e At25°C

-25°C...70°C (-13...140°F)

Measurement error for ruggedized module:

® Maximum in the temperature range | 0.3% of FS (1)

0.12% of FS (1)

Temperature drift

25 ppm/°C

Legend:
(1) FS: Full Scale
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Analog Input Values

Description

For RTD and TC sensors, the data is a multiple of 10 of the real temperature in °C or °F. The last

digit represents 0.1°C or 0.1°F.

For millivoltmeter, the data ranges from 40 mV, 320 mV to 1280 mV and is also a multiple of 10 of
the real measurement. The last digit represents 10 nV.

For millivoltmeter, the data range of 640 mV is a multiple of 100 of the real measurement. The last

digit represents 100 nV.

RTD Ranges
The table below presents the ranges for the RTD sensors (values in brackets are in 1/10°F).
Range Under flow |Lower scale | Upper scale | Over flow
Pt100 IEC 751-1995, JIS C1604-1997 (2/4 wires) -1990 -1750 8250 8490
(-3260) (-2830) (15170) (15600)
Pt1000 IEC 751-1995, JIS C1604-1997 (2/4 wires) -1990 -1750 8250 8490
(-3260) (-2830) (15170) (15600)
Ni100 DIN43760-1987 (2/4 wires) -590 -540 1740 1790
(-750) (-660) (3460) (3550)
Ni1000 DIN43760-1987 (2/4 wires) -590 -540 1740 1790
(-750) (-660) (3460) (3550)
Pt100 IEC 751-1995, JIS C1604-1997 (3 wires) -1990 -1750 8250 8490
(-3260) (-2830) (15170) (15600)
Pt1000 IEC 751-1995, JIS C1604-1997 (3 wires) -1990 -1750 8250 8490
(-3260) (-2830) (15170) (15600)
Ni100 DIN43760-1987 (3 wires) -590 -540 1740 1790
(-750) (-660) (3460) (3550)
Ni1000 DIN43760-1987 (3 wires) -590 -540 1740 1790
(-750) (-660) (3460) (3550)
JPt100 JIS C1604-1981, JIS C1606-1989 (2/4 wires) -990 -870 4370 4490
(-1460) (-1240) (8180) (8400)
JPt1000 JIS C1604-1981, JIS C1606-1989 (2/4 wires) -990 -870 4370 4490
(-1460) (-1240) (8180) (8400)
JPt100 JIS C1604-1981, JIS C1606-1989 (3 wires) -990 -870 4370 4490
(-1460) (-1240) (8180) (8400)
JPt1000 JIS C1604-1981, JIS C1606-1989 (3 wires) -990 -870 4370 4490
(-1460) (-1240) (8180) (8400)
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Range Under flow |Lower scale | Upper scale | Over flow
Cu10 (2/4 wires) -990 -910 2510 2590
(-1460) (-1320) (4840) (4980)
Cu10 (3 wires) -990 -910 2510 2590
(-1460) (-1320) (4840) (4980)
TC Ranges
The table below presents the ranges for the TC sensors (values in brackets are in (1/10°F).
Range Under flow Lower scale Upper scale Over flow
Type J -1980 -1770 7370 7580
(-3260) (-2870) (13590) (13980)
Type K -2680 -2310 13310 13680
(-4500) (-3830) (24270) (24940)
Type E -2690 -2400 9700 9990
(-4510) (-3990) (17770) (18290)
Type T -2690 -2540 3840 3990
(-4520) (-4250) (7230) (7500)
Type S -500 -90 17270 17680
(-540) (160) (29550) (30250)
Type R -500 -90 17270 17680
(-540) (160) (29550) (30250)
Type B 1320 1710 17790 18170
(2700) (3390) (32000) (32000)
Type N -2670 -2320 12620 12970
(-4500) (-3860) (23040) (23680)
Type U -1990 -1810 5810 5990
(-3250) (-2930) (10770) (11090)
Type L -1990 -1740 8740 8990
(-3250) (-2800) (16040) (16490)
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Voltage Ranges

The table below presents the voltage ranges default values.

Range Under flow Lower scale Upper scale Over flow
+/- 40 mV -4192 -4000 4000 4192

+/- 80 mV -8384 -8000 8000 8384

+/- 160 mV -16768 -16000 16000 16768
+/- 320 mV -32000 -32000 32000 32000
+/- 640 mV -6707 -6400 6400 6707

+/- 1280 mV -13414 -12800 12800 13414
Resistance Ranges

The table below presents the resistance ranges default values.

Range Under flow Lower scale Upper scale Over flow
0-400 Ohms 2/4 wires 0 0 4000 4096
0-4000 Ohms 2/4 wires 0 0 4000 4096
0-400 Ohms 3 wires 0 0 4000 4096
0-4000 Ohms 3 wires 0 0 4000 4096
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Functional Description

Function

The BMX ART 0414/814 modules are multi-range acquisition devices with four inputs for the
BMX ART 0414 and eight inputs for the BMX ART 0814.

Both Modules offer the following ranges for each input, according to the selection made during
configuration:

RTD: IEC Pt100, IEC Pt1000, US/JIS Pt100, US/JIS Pt1000, Copper CU10, Ni100 or Ni1000
thermocouple: B, E, J,K,L,N,R, S, Tor U,

voltage: +/- 80 mV, +/- 80 mV, +/- 160 mV, +/- 320 mV, +/- 640 mV, +/- 1.28 V,

ohms: 0..400 Q, 0..4000 Q.

NOTE: The TELEFAST2 accessory referenced ABE-7CPA412 facilitates connection and provides
a cold junction compensation device.
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lllustration

The BMX ART 0414/0814 input modules perform the following functions.

Cold Junction
Telefast BNIE-
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Power Supply m

Acquisition Device m

o orie [ o

Power Supply m

Connector to X-Bus

Details of the functions are as follows.

Address | Element Function

1 Adapting the Inputs | Adaptation consists in a common mode and ifferential mode filter. Protection
resistors on the inputs allowt to withstand voltage spikes of up to +/- 7.5 V.

A layer of multiplexing allows self-calibration of the acquisition device offset, as
close as possible to the input terminal, as well as selecting the cold junction
compensation sensor included in the TELEFAST housing.

2 Amplifying Input Built around a weak-offset amplifier internal to the A/N converter.

Signals A current generator ensures the RTD resistance measurement.

3 Conversion The converter receives the signal issued from an input channel or from the cold
junction compensation. Conversion is based on a £ A 16 -bit converter. There is a
converter for each input.

4 Transforming e recalibration and alignment coefficients to be applied to measurements, as well

incoming values as the module's self-calibration coefficients
into workable ® (numeric) filtering of measurements, based on configuration parameters
measurements for | e scaling of measurements, based on configuration parameters
the user
5 Communicating manages exchanges with CPU.

with the Application

topological addressing
receiving configuration parameters from module and channels
sending measured values, as well as module status, to the application
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Address Element

Function

6 Module monitoring
and sending error
notification back to

conversion string test

range under/overflow on channels and cold junction compensation process test

o watchdog test
application
7 Cold Junction ® internal compensation using the TELEFAST ABE-7CPA412
Compensation e external compensation by Pt100

external compensation using the CJC values of channels 4/7 for channels 0/3.

In this case, only one sensor is needed

Display of Electrical Range Measurements
Measurements may be displayed using standardized display (in %, to two decimal places).

Type of Range

Display

Bipolar range

from -10,000 to +10,000 (-100.00 % to +100.00 %)

It is also possible to define the range of values within which measurements are expressed, by

selecting:

e the lower threshold corresponding to the minimum value for the range -100.00 %

e the upper threshold corresponding to the maximum value for the range +100.00 %

These lower and upper thresholds are integers between -32,768 and 32,768.

Display of Temperature Range Measurements

Measurements provided to the application are directly usable. It is possible to choose either "In
Temperature" Display or Standardized Display:

e for "In Temperature" display mode, values are provided in tenths of a degree (Celsius or
Fahrenheit, depending on the unit you have selected).

e for the user-specified display, you may choose a Standardized Display 0...10,000 (meaning
from 0 to 100.00 %), by specifying the minimum and maximum temperatures as expressed in

the 0 to 10,000 range.
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Measurement Filtering

The type of filtering performed by the system is called "first order filtering". The filtering coefficient
can be modified from a programming console or via the program.

The mathematical formula used is as follows:

Mesfin) = ooxMesfin 1)+(1 o) xValb(n)

where:

a = efficiency of the filter

Mesf(n) = measurement filtered at moment n
Mesf(n-1) = measurement filtered at moment n-1
Valg(n) = gross value at moment n

You may configure the filtering value from 7 possibilities (from 0 to 6). This value may be changed
even when the application is in RUN mode.

NOTE: Filtering may be accessed in Normal or Fast Cycle.

The filtering values are as follows. They depend on the sensor type. T is a cycle time of 200 ms for
TC and mV. T is also a cycle time of 400 ms for RTD and Ohms.

Desired Efficiency | Required Corresponding a Filter Response | Cut-off Frequency (in Hz)
Value Time at 63%
No filtering 0 0 0 0
Low filtering 1 0.750 4xT 0.040/T
2 0.875 8xT 0.020/T
Medium filtering 3 0.937 16xT 0.010/T
4 0.969 32xT 0.005/T
High filtering 5 0.984 64 xT 0.025/T
6 0.992 128 x T 0.012/T

The values may be displayed using standardized display (in %, to two decimal places).

Type of Range Display
Unipolar range from 0 to 10,000 (0 % at +100.00 %)
Bipolar range from -10,000 to 10,000 (-100.00 % to +100.00 %)

The user may also define the range of values within which measurements are expressed, by
selecting:

o the lower threshold corresponding to the minimum value for the range -100.00 %
e the upper threshold corresponding to the maximum value for the range +100.00 %.

These lower and upper thresholds are integers between -32,768 and +32,767.
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Main frequency 50/60 Hz Rejection

Depending on the country, the user can configure the frequency rejection of main power harmonics
by adapting the speed of sigma delta converter.

Sensor Alignment

The process of "alignment" consists in eliminating a systematic offset observed with a given
sensor, around a specific operating point. This operation compensates for an error linked to the
process. Therefore, replacing a module does not require a new alignment. However, replacing the
sensor or changing the sensor's operating point does require a new alignment.

Conversion lines are as follows:

Conversion line after alignment
Converted

value
10000

6000 -
Conversion line betore alignment
5000 -
Input
measurement
e
2,510°C

The alignment value is editable from a programming console, even if the program is in RUN Mode.
For each input channel, you can:

e view and modify the desired measurement value.

e save the alignment value.

e determine whether the channel already has an alignment.

The alignment offset may also be modified through programming.

Channel alignment is performed on the channel in standard operating mode, without any effect on
the channel's operating modes.

The maximum offset between measured value and desired (aligned) value may not exceed +/-
1,500.

NOTE: To align several analog channels on the BMX ART/AMO/AMI/AMM modules, we
recommand proceeding channel by channel. Test each channel after alignment before moving to
the next channel in order to apply the parameters correctly.
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Wiring Precautions
Introduction
In order to protect the signal from outside interference induced in series mode and interference in

common mode, we recommend that you take the following precautions.

Cable Shielding

e Connection at the FCN connectors:
Given that there are a large number of channels, a cable of at least 10 twisted pairs is used, with
general shielding (outside diameter 10 mm maximum), fitted with one or two male 40-pin FCN
connectors for direct connection to the module.
Connect the cable shielding to the grounding bar. Clamp the shielding to the grounding bar on
the module side. Use the shielding connection kit BMXXSPs+++ (see page 50)to connect the
shielding.

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

While mounting / removing the modules:
e make sure that each terminal block is still connected to the shield bar and
e disconnect voltage supplying sensors and pre-actuators.

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

35011978 12/2018 137



BMX ART 0414/814

e TELEFAST connection:

Connect the sensor cable shielding to the terminals provided and the whole assembly to the
cabinet ground.

Telefast ABE-7CPA412

EX0+ EX0- MS0+ MS0- EX1+ EX1- M31+ MS1
@ o @ @ @ @ @

EX2+ EX2- MS2+ MS2- EX3+ EX3- MS3+ MS3
@ ® @ 0 T @ © ®

L

Shield \:_iring tothe

cabinet ground To TC sensor (isolated from the

ground)
(1) The grounding of cables is facilited using the ABE-7BV10 accessory.

\ /abinet

BMX ART 0414
——

BMX FCW..018
| —

Telefast ABE-7CPA412
|

Sensors shielding cables
t~shields clamped to the
grounding

nnected to

Grounding o ston the Grounding bar

ground plate the room ground
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Sensors shielding
In order for the acquisition system to operate correctly, we recommend you take the following

precautions:
e if sensors are isolated from ground, all the shields of the sensor cables must be referenced to
the Telefast/PLC ground.
A A BMX ART

e < U
L

Ground —

0414/0814

e if sensors are referenced to the sensor ground which is far from PLC ground, all the shields of
the sensor cables must be referenced to the sensors ground to eliminate the ground loop path.

A A4 BMX ART

[ 0414/0814
v}

TC<

A
M —

sensor's

= ground A I PLC ground

|_

Using the Sensors Isolated from the Ground
The sensors are connected according to the following diagram:

r_——

Channel 0 + input

Channel 0 - input

Channel 1 + input

Channel 1-input

Connects to
grounding strip

Channel n + input
Channeln -input

See below PLC ground |
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If the sensors are referenced in relation to the ground, this may in some cases return a remote
ground potential to the terminals or the FCN connector. It is therefore essential to follow the
following rules:

e the potential must be less than the permitted low voltage: for example, 30 Vrms or 42.4 VDC.

e setting a sensor point to a reference potential generates a leakage current. You must therefore
check that all leakage currents generated do not disturb the system.

Sensors and other peripherals may be connected to a grounding point some distance from the

module. Such remote ground references may carry considerable potential differences with respect
to local ground. Induced currents do not affect the measurement or integrity of the system.

A DANGER

HAZARD OF ELECTRIC SHOCK

Ensure that sensors and others peripherals are not exposed through grounding points to voltage
potential greater than acceptable limits.

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

Electromagnetic Hazard Instructions

A CAUTION

UNEXPECTED BEHAVIOR OF APPLICATION
Follow those instructions to reduce electromagnetic perturbations:

e use the shielding connection kit BMXXSPe+e (see page 50) to connect the shielding.
Electromagnetic perturbations may lead to an unexpected behavior of the application.

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

140 35011978 12/2018



BMX ART 0414/814

Wiring Diagram

Introduction
The BMX ART 0414 input module consists of a 40-pin FCN connector.
The BMX ART 0814 input module consists of two 40-pin FCN connectors.

A WARNING

UNEXPECTED EQUIPMENT OPERATION

Take every precaution at the installation to prevent any subsequent mistake in the connectors.
Plugging the wrong connector would cause an unexpected behavior of the application.

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

Connector Pin Assignment and Sensors Wiring
This example uses a probe configuration with:
Channel 0/4: Thermocouple
Channel 1/5: 2-wires RTD
Channel 2/6: 3-wires RTD
Channel 3/7: 4-wires RTD
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The pin assignment for the 40-pin FCN connector and the sensors wiring is shown below:

Module Front View - cabling view
Right connector (BMX ART 414 only)

Left connector

Dt
Cg 19 CCJ)Jr__l—CoI‘d Junction

""" - temp. sensor

18 O_—'
MS-  MS+
Qur O >
EX-  EX+ Thermocouple

80

=
@)

@)

2 V50B0Z0R0S
202C

EX EX+
: ®
%8 0 %% 2-vire RTD probe
[ C
(ORNO)
okRe
- +
5B
EX- EX+
‘2 WQ
5 3-wire RTD probe

w

% 08 08CH

i E—

4-wire RTD probe

_=0OR 07 C& 0808
20

MS+: RTD Measure + input / Thermocouple + input
MS-: RTD Measure - input / Thermocouple - input

Channel 4/0

Channel 5/1

Channel 6/2

Channel 7/3

EX+: RTD probe current generator + output
EX-: RTD probe current generator - output

NC: Not connected

e

NC NC
(OX©)
DIC  CJ+
O, 19 Q——I Cold Junction

"""" el temp. sensor
CJO~CF
Fso—=
MS-  MS+
0\17 @, e TC
EX- EX+
Q160
NC NC
O 150
NC NC
(ORIN@)
NC NC
(OREKO®)
MS-  MS+
oX1e
EX- EX+
e\ JO,
S0 2-wire RTD probe
NC NC
(ORNO)
oXXe)

- +
BB
EX- EX+
Os O 6

1
Eé 5 g(é 3-wire RTD probe
5.8
838
MS-  MS+
2 O
1
L=
4-wire RTD probe

DtC: The CJC sensor detection input is connected to CJ+ if the sensor type is DS600. It is not connected (NC)

if the sensor type is LM31.

NOTE: The CJC sensor is needed for TC only.
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Cold Junction Compensation

For each block of 4 channels (channels 0 to 3 and channels 4 to 7), the external compensation of
the module is performed in the TELEFAST ABE-7CPA412 accessory. This device provides a
voltage in mV corresponding to:

Voltage = (6.45 mV * T) + 509 mV (where T = temperature in °C).

The overall margin of error when using this device is reduced to 1.2°C in the -5°C to +60°C
temperature range.

It is possible to increase the precision of the compensation by using a 2/3-wires Pt100 probe
directly connected to channels 0 and 4 (only for the BMX ART0814) on the module or connected
to the TELEFAST terminal blocks. Channel 0 is thus dedicated to the cold junction compensation
of channels 1, 2 and 3. channel 4 is thus dedicated to channels 4 to 7.

It is also possible, by using a 2-wire Pt100 probe, provided the initial length of the probe is limited,
to maintain channel 0 as a thermocouple input.

The wiring would then look like this:
MS- MS+

¢
?Ex. Om -

The wiring is only valid if the channel O is used. If the channel 0 is not used, select a cold junction
with external Pt100. The range of the channel 0 is changed to a 3-wires Pt100 probe.

Channel 0/4

The wiring would then look like this:
MS-  MS+

Terminal not to be wired

EX-\ BX+ Channel 0/4

(\ RTD

NOTE: For the BMX ART 0814 Module, the CJC values of channels 4 to 7 can also be used for
channels 0 to 3. Therefore, only one external CJC (see page 745) sensor is wired on channel 4.
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Use of the TELEFAST ABE-7CPA412 Accessory

At a Glance

The TELEFAST ABE-7CPA412 accessory is a base unit used to connect 4-channel analog
modules to screw terminal blocks.

NOTE: When the cabinet where the TELEFAST ABE-7CPA412 accessory is located and powered
up, wait at least 45mn to achieve full precision of the CJC compensation. It is not necessary to wait
45 mn if the compensation is performed by an external Pt100 probe.

When using the TELEFAST ABE-7CPA412’s cold junction compensation, in order to make sure
you achieve the indicated level of precision, the movement of air around the TELEFAST ABE-
7CPA412 must not exceed 0.1 m/s. Temperature variations must not exceed 10°C/hour and the
TELEFAST ABE-7CPA412 must be placed at least 100mm away from all heat sources.

The TELEFAST ABE-7CPA412 can be operated from -40°C to +80°C external temperature.
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Connecting Sensors

Sensors may be connected to the TELEFAST ABE-7CPA412 accessory as shown in this
illustration (see page 137).

Wirings

5 li Tx Probe
T | ‘

15

g g | = s | s 5
A A A A A e
\9; \9 O \9 0, \8
MS0 MSO EX1+ EX1- MS1 4 MS1 1

o0 oy w0 © N~

& & & & &

O) 0O O 0O) 0O)
e e Ny
MS2 EX3+ EX3- MS3 MS3

Legend: Operating in TC mode with cold junction compensation using a 2-wire PT100 probe.
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Legend: Operating in TC mode with cold junction compensation using a 3-wire PT100 probe.

Connecting Modules

Modules can be connected to a TELEFAST ABE-7CPA412 as shown in the illustration below:
BMX ART 0814

BMX FCA #2

—

Shield bar

The BMX ART 0414/0814 analog modules may be connected to the TELEFAST ABE-7CPA412
accessory using one of the following cables:

e BMX FCA 152: length 1.5 m

e BMX FCA 302: length 3 m
e BMX FCA 502: length 5 m
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Chapter 7
BMX AMO 0210 Analog Output Module

Subject of this Chapter

This chapter presents the BMX AMO 0210 module, its characteristics, and explains how it is

connected to the various pre-actuators and actuators.

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

Topic Page
Presentation 148
Characteristics 149
Functional Description 151
Wiring Precautions 156
Wiring Diagram 158
Use of the TELEFAST ABE-7CPA21 Wiring Accessory 159
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Presentation

Function

The BMX AMO 0210 is a module with two analog outputs isolated from one other. It offers the
following ranges for each output:

e Voltage +/-10 V
e Current 0..20 mA and 4..20 mA

The range is selected during configuration.

lllustration
The BMX AMO 0210 analog output module looks like this.

NOTE: The terminal block is supplied separately.
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Characteristics

General Characteristics

The general characteristics for the BMX AMO 0210 and BMX AMO 0210H modules are as follows.

Type of outputs Isolated high level outputs

Nature of outputs Voltage or Current configured by software
Number of channels 2

Analog/Digital converter resolution 15 bits + sign

Output refresh time <1ms

Power supply for outputs

by the module

Types of protection

From short circuits and overloads
(Voltage output)

Isolation:
® Between channels
® Between channels and bus

e Between channels and ground

750 VDC
1400 VDC
1400 VDC

Measurement error for standard module:
® At 25°C (77°F)

e Maximum in the temperature range 0..60°C
(32..140°F)

0.10% of FS(
0.20% of FS("

Measurement error for ruggedized:
® At25°C (77°F)

® Maximum in the temperature range -25..70°C
(-13..158°F)

0.10% of FS(
0.45% of FS(!

Temperature drift 30 ppm/°C
Monotonicity Yes
Non linearity 0.1% of FS
AC output ripple 2mV rmson50Q
Power consumption (3.3 V) Typical 0.35W

Maximum 0.48 W
Power consumption (24 V) Typical 23W

Maximum 28W

(1) FS: Full Scale
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Voltage Output

The BMX AMO 0210 and BMX AMO 0210H voltage outputs have the following characteristics.
Nominal variation range +/-10 V

Maximum variation range +/-11.25V

Analog resolution 0.37 mV

Load impedance

1 KQ minimum

Detection type

Short circuits

Current Output

The BMX AMO 0210 and BMX AMO 0210H current outputs have the following characteristics.

Nominal variation range

0..20 mA, 4..20 mA

Available maximum current

24 mA

Analog resolution

0.74 pA

Load impedance

600 Q maximum

Detection type

Open circuit(N@)

0 mA.

(1) The open circuit detection is physically detected by the module if the target current value is different of

(2) Open circuit detection is enabled with the Wiring CTRL parameter.

Response time of Outputs

The maximum delay between transmission of the output value on the PLC bus and its effective
positioning on the terminal block is less than 2 ms:

e internal cycle time = 1 ms for the two channels
e digital/analog conversion response time = 1 ms maximum for a 0-100% step.

NOTE: If nothing is connected on the BMX AMO 0210 analog module and the channels are
configured in the range 4..20 mA, there is a detected I/O error as if a wire is broken.
For the 0..20 mA range, there is a detected /O error as if a wire is broken only when the current is

greater than 0 mA.

A CAUTION

RISK OF INCORRECT DATA
If a signal wire is broken or disconnected, the last measured value is kept.

e Ensure that this does not cause a hazardous situation.
e Do not rely on the value reported. Check the input value at the sensor.

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

Function

The BMX AMO 0210 is a module with 2 analog outputs isolated from each other. This module
offers the following ranges for each output, according to the selection made during configuration:

o +-10V

e 0..20mA
e 4.20mA

lllustration

The BMX AMO 0210 module’s illustration is as follows.

Isolator
X
8
s}
g
X Bus . E
. Processing =
Interface = 2
=
o
3
2} =
a 2
= &
2
§ 1
3
c
5
(6]
5 4 ' 3 2 Function
« = ; 4
Description.
Address | Process Characteristics
1 Adapting the ® physical connection to the process through a 20-pin screw terminal block
outputs e protecting the module against voltage spikes
2 Adapting the signal | @ the adaptation is performed on voltage or current via software
to the Actuators configuration
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Address | Process Characteristics
3 Converting e this conversion is performed on 15 bits with a polarity sign
e reframing the data provided by the program is performed automatically
and dynamically by the converter
4 Transforming ® use of factory calibration parameters
application data into
data directly usable
by the digital/analog
converter
5 Communicatingwith | @ manages exchanges with CPU
the Application ® topological addressing
® receiving, from the application, configuration parameters for the module
and channels, as well as numeric setpoints from the channels
e sending module status back to application
6 Module monitoring | ® output power supply test
and sending error | @ testing for range overflow on channels
notifications back to | e testing for output open circuits and short-circuits
the application
® watchdog test
o Programmabile fallback capabilities
Writing Outputs

The application must provide the outputs with values in the standardized format:

e -10,000 to +10,000 for the +/-10 V range
e (0to +10,000 in 0-20 mA and 4-20 mA ranges

Digital/Analog Conversion

The digital/analog conversion is performed on:

e 16-bit for the +/-10 V range

e 15-bit in 0-20 mA and 4-20 mA ranges
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Overflow Control
Module BMX AMO 0210 allows an overflow control on voltage and current ranges.

The measurement range is divided in three areas.

lower threshold upper threshold

underflow area nominal range overflow area
|
Description:
Designation Description
Nominal range measurement range corresponding to the chosen range
Overflow Area area located beyond the upper threshold
Underflow Area area located below the lower threshold

Overflow values for the various ranges are as follows.

Range BMX AMO 0210

Underflow Area Nominal Range Overflow Area
+/- 10V -11,250 -11,001 -11,000 11,000 11,001 11,250
0..20mA -2,000 -1,001 -1,000 11,000 11,001 12,000
4..20mA -1,600 -801 -800 10800 10801 11,600

You may also choose the flag for an overflow of the range upper value, for an underflow of the
range lower value, or for both.

NOTE: Range under/overflow detection is optional.
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Fallback/Maintain or Reset Outputs to Zero
In case of error, and depending on its seriousness, the outputs:

e switch to Fallback/Maintain position individually or together,

e are forced to 0 (0 V or 0 mA).

Various Behaviors of Outputs:

Error

Behavior of Voltage Outputs

Behavior of Current Outputs

Task in STOP mode, or program missing

Communication interruption

Fallback/Maintain (channel by
channel)

Fallback/Maintain (channel by
channel)

Configuration Error

Internal Error in Module

0V (all channels)

0 mA (all channels)

Output Value out-of-range (range
under/overflow)

Value saturated at the defined
limit (channel by channel)

Saturated value (channel by
channel)

Output short or open circuit

Short-circuit: Maintain (channel
by channel)

Open circuit: Maintain (channel
by channel)

Module Hot swapping (processor in
STOP mode)

Reloading Program

0V (all channels)

0 mA (all channels)

Fallback or Maintain at current value is selected during the configuration of the module. The
fallback value may be modified from the Debug in Control Expert or through a program.

A WARNING

UNEXPECTED EQUIPMENT OPERATION

The fallback position should not be used as the sole safety method. If an uncontrolled position
can result in a hazard, an independent redundant system must be installed.

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

Behavior at Initial Power-Up and When Switched Off.
When the module is switched on or off, the outputs are set to 0 (0 V or 0 mA).
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Actuator Alignment

The process of "alignment" consists in eliminating a systematic offset observed with a given
actuator, around a specific operating point. This operation compensates for an error linked to the
process. Therefore, replacing a module does not require a new alignment. However, replacing the
actuator or changing the sensor's operating point does require a new alignment.

Conversion lines are as follows:
Voltage/Current Conversion line after alignment

value
10000 4= — — — —

6,000 A

Convers‘on line before alignment

Pre-actuator
\ value
! ~

mnov

5,000

The alignment value is editable from a programming console, even if the program is in RUN Mode.
For each output channel, you can:

e view and modify the initial output target value
e save the alignment value
e determine whether the channel already has an alignment

The maximum offset between the measured value and the corrected output value (aligned value)
may not exceed +/- 1.500.

NOTE: To align several analog channels on the BMX AMO/AMI/AMM/ART modules, we
recommand proceeding channel by channel. Test each channel after alignment before moving to
the next channel in order to apply the parameters correctly.

35011978 12/2018 155



BMX AMO 0210

Wiring Precautions

Introduction

In order to protect the signal from outside interference induced in series mode and interference in
common mode, we recommend that you take the following precautions.

Cable Shielding

Connect the cable shielding to the grounding bar. Clamp the shielding to the shield bar on the
module side. Use the shielding connection kit BMXXSPe+ee« (sece page 50)to connect the shielding.

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

While mounting / removing the modules:
e make sure that each terminal block is still connected to the shield bar and
e disconnect voltage supplying sensors and pre-actuators.

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

pre-actuators
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Using Pre-Actuators Referenced in Relation to the Ground

There are no specific technical constraints for referencing pre-actuators to the ground. It is
nevertheless preferable to avoid returning a remote ground potential to the terminal; this may be
very different to the ground potential close by.

Sensors and other peripherals may be connected to a grounding point some distance from the
module. Such remote ground references may carry considerable potential differences with respect
to local ground. Induced currents do not affect the measurement or integrity of the system.

A DANGER

HAZARD OF ELECTRIC SHOCK

Ensure that sensors and others peripherals are not exposed through grounding points to voltage
potential greater than acceptable limits.

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

Electromagnetic hazard instructions

A CAUTION

UNEXPECTED BEHAVIOR OF APPLICATION
Follow those instructions to reduce electromagnetic perturbations:

e use the shielding connection kit BMXXSPe+++ (sece page 50)to connect the shielding without
programmable filtering,

Electromagnetic perturbations may lead to an unexpected behavior of the application.

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

Introduction

The actuators are connected using the 20-point terminal block.

lllustration
The current loop is self-powered by the output and does not request any external supply. The

terminal block connection and the actuators wiring are as follows.

NC

COMo

NC

NC

NC

NC

NC

NC

COM1

NC

U/Ix + pole input for channel x
COMX - pole input for channel x

Cabling view

NC

u/10

>

NC

NC

NC

NC

NC

NC

U/l

Actuator

ONGCNONONCECEONONONC

SINONGCEGNONONONONIONGS

NU

Channel 0: Voltage actuator
Channel 1: Current actuator
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Use of the TELEFAST ABE-7CPA21 Wiring Accessory

Introduction

The BMXAMOO0210 module can be connected to a TELEFAST ABE-7CPA21 accessory.
The TELEFAST ABE-7CPA21 is connected as shown in the illustration below:

The module is connected using one of the following cables:
e BMX FCA 150: length 1.5 m

e BMX FCA 300: length 3 m

e BMX FCA 500: length 5 m

35011978 12/2018 159



BMX AMO 0210

Connecting Actuators

The BMX AMO 0210 analog outputs are accessible on the terminal block of the TELEFAST ABE-
7CPA21 as follows:

uno

Com0

um

QOO Y © D D D D D

1.2 3 4100 101 102 103 104 105 106 107
| | !

. e
©Q D © @ & D D
202 203 204 205

200 %01

296 207

Shield cable
CHO

Shield cable
CH1

The following table shows the distribution of analog outputs of the on the TELEFAST ABE-7CPA21

terminal block with a BMX FCA «<0 cable:

TELEFAST 2 25 pin AMOO0210 | Signal TELEFAST 2 |25pinSubD | AMO0210 | Signal type
terminal block SubD pin out type terminal block | connector | pin out
number connector number pin number

pin number
1 / Ground Supp 1 / Ground
2 / STD (1) Supp 2 / Ground
3 / STD (1) Supp 3 / Ground
4 / STD (2) |Supp4 / Ground
100 1 200 14
101 2 3 u/10 201 / Ground
102 15 NC 202 3
103 16 NC 203 / Ground
104 4 NC 204 17 NC
105 5 4 COM O 205 / Ground
106 18 17 u/n 206 6 18 Com 1
107 19 NC 207 / Ground
NC: Not Connected

NOTE: For the ground connection use the additional terminal block ABE-7BV20.
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Chapter 8
BMX AMO 0410 Analog Output Module

Subject of this Chapter

This chapter presents the BMX AMO 0410 module, its characteristics, and explains how it is
connected to the various pre-actuators and actuators.

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

Topic Page
Presentation 162
Characteristics 163
Functional Description 165
Wiring Precautions 170
Wiring Diagram 172
Use of the TELEFAST ABE-7CPA21 Wiring Accessory 173
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Presentation

Function

The BMX AMO 0410 is a high density output analog module fitted with four isolated channels. It
offers the following ranges for each output:

e Voltage +/-10 V

e Current 0..20 mA and 4..20 mA

The range is selected during configuration.

lllustration
The following graphic shows the BMX AMO 0410 analog output module:

NOTE: The terminal block is supplied separately.
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Characteristics

General Characteristics
The general characteristics for the BMX AMO 0410 and BMX AMO 0410H modules are as follows:

Type of outputs High level Fast outputs
Nature of outputs Voltage or Current configured by software
Number of channels 4
Digital/Analog converter resolution 16 bits
Output refresh time 1ms
Power supply for outputs by the module
Types of protection From short circuits and overloads
(Voltage output)
Isolation:
® Between channels 750 VDC
® Between channels and bus 1400 VDC
® Between channels and ground 1400 VDC
Measurement error for standard module:
® At 25°C (77°F) 0.10% of FS(
e Maximum in the temperature range 0..60°C 0.20% of FS(!
(32..140°F)
Measurement error for ruggedized:
® At25°C (77°F) 0.10% of FS(!
e Maximum in the temperature range 0.45% of FS(
-25..70°C (-13..158°F)

Temperature drift 45 ppm/°C
Monotonicity Yes
Non linearity 0.1% of FS
AC output ripple 2mV rmson50Q
Power consumption (3.3 V) Typical 0.48 W

Maximum 0.61W
Power consumption (24 V) Typical 3.0wW

Maximum 32W

(1) FS: Full Scale
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Voltage Output
The BMX AMO 0410 and BMX AMO 0410H voltage outputs have the following characteristics:
Nominal variation range +-10 V
Maximum variation range +/-10.50 V
Analog resolution 0.37 mV
Load impedance 1 KQ minimum
Detection type Short circuits
Current Output
The BMX AMO 0410 and BMX AMO 0410H current outputs have the following characteristics:
Nominal variation range 0..20 mA, 4..20 mA
Available maximum current 21 mA
Analog resolution 0.74 pA
Load impedance 500 Q maximum
Detection type Open Circuit(1)(2)
(1) The open circuit detection is physically detected by the module if the target current value is different from
0 mA.
(2) Open circuit detection is enabled with the Wiring CTRL parameter.

Response time of Outputs

The maximum delay between transmission of the output value on the PLC bus and its effective
positioning on the terminal block is less than 2 ms:

e Internal cycle time = 1 ms for the four channels

e Digital/Analog conversion response time = 1 ms maximum for a 0-100% step.

NOTE: If nothing is connected on the BMX AMO 0410 analog module and the channels are
configured in the range 4..20 mA, there is a detected I/O error as if a wire is broken.

For the 0..20 mA range, there is a detected /O error as if a wire is broken only when the current is
greater than 0 mA.

A CAUTION

RISK OF INCORRECT DATA

If a signal wire is broken or disconnected, the last measured value is kept.
e Ensure that this does not cause a hazardous situation.
e Do not rely on the value reported. Check the input value at the sensor.

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

Function

The BMX AMO 0410 is a high density output analog module fitted with four isolated channels. This
module offers the following ranges for each output, according to the selection made during
configuration:

e +-10V

e 0..20mA

e 4.20mA
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lllustration
The BMX AMO 0410 module’s illustration is as follows:

Optocoupler

=0

Processing
X>BUS

interface
DC/DC

~
S
=]
5
©
=
2
=
o
S
@
=
o
=)
5

=

5y

Connector to X-Bus

Description:
Address Process Characteristics
1 Adapting the outputs | ® physical connection to the process through a 20-pin screw terminal
block
e protecting the module against voltage spikes
2 Adapting the signalto | @ the adaptation is performed on voltage or current via software
the Actuators configuration
3 Converting e this conversion is performed on 15 bits with a polarity sign
e reframing the data provided by the program is performed
automatically and dynamically by the converter
4 Transforming e use of factory calibration parameters
application data into
data directly usable
by the digital/analog
converter
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Address Process Characteristics
5 Communicating with | ® manages exchanges with CPU
the Application ® topological addressing

o from the application, receiving the configuration parameters for the
module and channels as well as numeric set points from the
channels

® sending module status back to application

6 Module monitoring ® output power supply test
and sending error e testing for range overflow on channels
notifications back to | e testing for output open circuits and short-circuits

the application
o watchdog test

® Programmable fallback capabilities

Writing Outputs
The application must provide the outputs with values in the standardized format:
e -10,000 to +10,000 for the +/-10 V range
e (0to +10,000 in 0-20 mV and 4-20 mA ranges

Digital/Analog Conversion

The digital/analog conversion is performed on:
e 16-bit for the +/-10 V range
e 15-bit in 0-20 mA and 4-20 mA ranges

Overflow Control
Module BMX AMO 0410 allows an overflow control on voltage and current ranges.

The measurement range is divided in three areas:

lower threshold upper threshold

underflow area nominal range overflow area
|

Description:

Designation Description

Nominal range measurement range corresponding to the chosen

range

Overflow Area area located beyond the upper threshold
Underflow Area area located below the lower threshold
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Overflow values for the various ranges are as follows:

Range BMX AMO 0410

Underflow Area Nominal Range Overflow Area
+- 10V -10,500 -10,301 -10,300 10,300 10,301 10,500
0..20mA -2,000 -1,001 -1,000 10,300 10,301 10,500
4..20mA -1,600 -801 -800 10,300 10,301 10,500

You may also choose the flag for an overflow of the range upper value, for an underflow of the
range lower value, or for both.

NOTE: Range under/overflow detection is optional.

Fallback/Maintain or Reset Outputs to Zero

If an error is detected, and depending on its seriousness, the outputs:
e switch to Fallback/Maintain position individually or together,
e are forced to 0 (0 V or 0 mA).

Various Behaviors of Outputs:

Error

Behavior of Voltage Outputs

Behavior of Current Outputs

Task in STOP mode, or program missing

Communication interruption

Fallback/Maintain (channel by
channel)

Fallback/Maintain (channel by
channel)

Configuration Error

Internal Error in Module

0 V (all channels)

0 mA (all channels)

Output Value out-of-range (range
under/overflow)

Value saturated at the defined
limit (channel by channel)

Saturated value (channel by
channel)

Output short or open circuit

Short-circuit: Maintain (channel
by channel)

Open circuit: Maintain (channel
by channel)

Module Hot swapping (processor in STOP
mode)

Reloading Program

0V (all channels)

0 mA (all channels)

Fallback or Maintain at current value is selected during the configuration of the module. The
fallback value may be modified from the Debug in Control Expert or through a program.

A WARNING

UNEXPECTED EQUIPMENT OPERATION

The fallback position should not be used as the sole safety method. If an uncontrolled position
can result in a hazard, an independent redundant system must be installed.

Failure to follow these instructions can result in death, serious injury, or equipment damage.
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Behavior at Initial Power-Up and When Switched Off.
When the module is switched on or off, the outputs are set to 0 (0 V or 0 mA).

Actuator Alignment

The process of "alignment" consists in eliminating a systematic offset observed with a given
actuator, around a specific operating point. This operation compensates for an error linked to the
process. Therefore, replacing a module does not require a new alignment. However, replacing the
actuator or changing the sensor's operating point does require a new alignment.

Conversion lines are as follows:
Voltage/Current Conversion line after alignment

value
10,000 4~ — — — —

6,000

Convers‘on line before alignment

Pre-actuator
‘ value
1 ~

Vv

5,000

The alignment value is editable from a programming console, even if the program is in RUN Mode.
For each output channel, you can:

e view and modify the initial output target value

e save the alignment value

e determine whether the channel already has an alignment

The maximum offset between the measured value and the corrected output value (aligned value)
may not exceed +/- 1.500.

NOTE: To align several analog channels on the BMX AMO/AMI/AMM/ART modules, we
recommend proceeding channel by channel. Test each channel after alignment before moving to
the next channel in order to apply the parameters correctly.
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Wiring Precautions

Introduction
In order to protect the signal from outside interference induced in series mode and interference in
common mode, we recommend that you take the following precautions.

Cable Shielding

Connect the cable shielding to the grounding bar. Clamp the shielding to the shield bar on the
module side. Use the shielding connection kit BMXXSPe+ee« (sece page 50)to connect the shielding.

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

While mounting / removing the modules:
e make sure that each terminal block is still connected to the shield bar and
e disconnect voltage supplying sensors and pre-actuators.

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

BMX AMO 0410
Shield bar
Clamp

To pre-actuators

HON =
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Using Pre-Actuators Referenced in Relation to the Ground

There are no specific technical constraints for referencing pre-actuators to the ground. It is
nevertheless preferable to avoid returning a remote ground potential to the terminal that may be
different to the ground potential close by.

A DANGER

HAZARD OF ELECTRIC SHOCK

Sensors and other peripherals may be connected to a grounding point some distance from the
module. Such remote ground references may carry considerable potential differences with
respect to local ground. Ensure that:

e potentials greater than safety limits cannot exist,

e induced currents do not affect the measurement or integrity of the system.

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

Electromagnetic hazard instructions

A CAUTION

UNEXPECTED BEHAVIOR OF APPLICATION

Follow those instructions to reduce electromagnetic perturbations:
e use the shielding connection kit BMXXSPe+++ (see page 50)to connect the shielding without
programmable filtering,

Electromagnetic perturbations may lead to an unexpected behavior of the application.

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

Introduction

The actuators are connected using the 20-pin terminal block.

lllustration

The current loop is self-powered by the output and does not request any external supply. The

terminal block connection and the actuators wiring are as follows:

~Nlue
Com0 @ @ NG (\) [! )
NC @ @ ,
ve | (6) () fu A1
om | NEmy
N
Ne Nuiz
o |
NC @ .
Ne (7)fuws AN
coms | (39 EEmE
N
NC T

U/Ix + pole input for channel x
COMXx - pole input for channel x
Channel 0: Voltage actuator
Channel 1: Current actuator

Ear?hing Bar

Voltage or current actuator
Example is voltage actuator

Voltage or current actuator
Example is current actuator

Voltage or current actuator
Example is voltage actuator

Voltage or current actuator
Example is current actuator

172

35011978 12/2018



BMX AMO 0410

Use of the TELEFAST ABE-7CPA21 Wiring Accessory

Introduction
The BMX AMO 0410 module can be connected to a TELEFAST ABE-7CPA21 accessory.

The TELEFAST ABE-7CPA21 is connected as shown in the illustration below:

BMX AMO 0410
Telefast ABE-7CPA21
Clamp

Shield bar

HBON -

The module is connected using one of the following cables:
e BMX FCA 150: length 1.5 m (4.92 ft)

e BMX FCA 300: length 3 m (9.84 ft)

e BMX FCA 500: length 5 m (16.40 ft)

Connecting Actuators
The analog outputs are accessible on the terminals of the TELEFAST ABE-7CPA21 as follows:
ulo NC UM NC  ul2  NC  UI3  NC

QO Y © Y Y Y Y YD D

1 2 3 4 100 101 102 103 104 105 106 107

C%O 5 %1 5 com2 % Cg@MIi %

200 201 202 203 204 205 206 207
| | | |

Shield cable Shield cable
CHO CH1

~ Ground
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The following table shows the distribution of analog channels on the TELEFAST ABE-7CPA21
terminal block with a BMX FCA «+0 cable:

TELEFAST 2 25 pin AMOO0410 | Signal TELEFAST 2 |25pinSubD | AMO0410 | Signal type
terminal block SubD pin out type terminal block | connector | pin out
number connector number pin number

pin number
1 / Ground Supp 1 / Ground
2 / STD (1) Supp 2 / Ground
3 / STD (1) Supp 3 / Ground
4 / STD (2) Supp 4 / Ground
100 1 1 u/10 200 14 2 Com 0
101 2 NC 201 / Ground
102 15 7 um 202 3 8 Com 1
103 16 NC 203 / Ground
104 4 11 u/12 204 17 12 Com 2
105 5 NC 205 / Ground
106 18 17 u/n3 206 6 18 Com 3
107 19 NC 207 / Ground
NC: Not Connected

NOTE: The strap with the ABE-7CPA21 must be removed from the terminal, otherwise the signal
ground of channel 0 will be connected to earth.
For the ground connection use the additional terminal block ABE-7BV20.
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Chapter 9
BMX AMO 0802 Analog Output Module

Subject of this Chapter

This chapter presents the BMX AMO 0802 module, its characteristics, and explains how it is

connected to the various pre-actuators and actuators.

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

Topic Page
Presentation 176
Characteristics 177
Functional Description 179
Wiring Precautions 184
Wiring Diagram 186
Use of the TELEFAST ABE-7CPA02 Wiring Accessory 187
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Presentation

Function

The BMX AMO 0802 is a high density output analog module fitted with 8 non-isolated channels. It
offers the following current ranges for each output:

e 0.20 mA

e 4.20 mA

The range is selected during configuration.

lllustration
The following graphic shows the BMX AMO 0802 analog output module:

NOTE: The terminal block is supplied separately.
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Characteristics

General Characteristics

The general characteristics for the BMX AMO 0802 and BMX AMO 0802H modules are as follows:

Type of outputs Non-isolated high level outputs with common point
Nature of outputs Current

Number of channels 8

Digital/Analog converter resolution 16 bits

Output refresh time 4 ms

Power supply for outputs

by the module

Types of protection

Outputs protected to short circuits and permanent
overloads

Isolation:
® Between channels
® Between channels and bus

e Between channels and ground

Non-isolated
1400 VDC
1400 VDC

Measurement error for standard module:
e At25°C (77 °F)

e Maximum in the temperature range 0...60 °C
(32...140 °F)

0.10% of FS(
0.25% of FS("

Measurement error for ruggedized:
® At25°C (77 °F)

e Maximum in the temperature range
-25...70 °C (-13...158 °F)

0.10% of FS(
0.45% of FS(!

Temperature drift

45 ppm/°C

Monotonicity

Yes

Non linearity 0.1% of Fs(
AC output ripple 2mV rmson50Q
Power consumption (3.3 V) Typical 0.35W
Maximum 0.48 W
Power consumption (24 V) Typical 340W
Maximum 3.70 W

(1) FS: Full Scale
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Current Output
The BMX AMO 0802 and BMX AMO 0802H current outputs have the following characteristics:

Nominal variation range 0..20 mA, 4..20 mA

Available maximum current 21 mA

Analog resolution 0.74 pA

Load impedance 350 Q maximum

Detection type Open circuit(N@

(1) The open circuit detection is physically detected by the module if the target current value is different from
(2) (());r:;ﬁ circuit detection is enabled with the Wiring CTRL parameter.

Response time of Outputs

The maximum delay between transmission of the output value on the PLC bus and its effective
positioning on the terminal block is less than 5 ms:

e Internal cycle time = 4 ms for the eight channels

e Digital/Analog conversion response time = 1 ms maximum for a 0-100% step.

NOTE: If nothing is connected on the BMX AMO 0802 analog module and the channels are
configured in the range 4...20 mA, there is a detected I/O error as if a wire is broken.

For the 0...20 mA range, there is a detected 1/O error as if a wire is broken only when the current
is greater than 0 mA.

A CAUTION

RISK OF INCORRECT DATA

If a signal wire is broken or disconnected, the last measured value is kept.
e Ensure that this does not cause a hazardous situation.
e Do not rely on the value reported. Check the input value at the sensor.

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

Function

The BMX AMO 0802 is a high density output analog module fitted with 8 non-isolated channels. It
offers the following current ranges for each output:

e 0.20 mA
e 4.20mA

The range is selected during configuration.

lllustration

The BMX AMO 0802 module’s illustration is as follows:

Connector to X-Bus

|
Isolator DA ),
E B =
|
Isolator DIA €,
- [

Isolator

Isolator

Processing

Isolator

Isolator

X-BUS interface

Isolator

Isolator

- o
pcioc

S
>

=]
>

g
>

E
>
[ [ [ [ [ [

Description:
Address | Process Characteristics
1 Adapting the outputs | ® physical connection to the process through a 20-pin screw terminal block
o protecting the module against voltage spikes
2 Adapting the signal | @ the adaptation is performed on current via software configuration
to the Actuators
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Address | Process Characteristics

3 Converting this conversion is performed on 15 bits with a polarity sign
reframing the data provided by the program is performed automatically
and dynamically by the converter

4 Transforming use of factory calibration parameters

application data into
data directly usable

by the digital/analog
converter
5 Communicating with manages exchanges with CPU
the Application topological addressing
from the application, receiving the configuration parameters for the
module and channels as well as numeric set points from the channels
sending module status back to application
6 Module monitoring output power supply test
and sending error testing for range overflow on channels
notifications back to testing for output open circuits and short-circuits
the application
watchdog test
Programmable fallback capabilities
Writing Outputs

The application must provide the outputs with values in the standardized format: 0 to +10,000 in

0..20 mV and 4..20 mA ranges.

Digital/Analog Conversion
The digital/analog conversion is performed on: 15-bit in 0..20 mA and 4..20 mA ranges.
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Overflow Control

Module BMX AMO 0802 only allows an overflow control on current ranges.

The measurement range is divided in three areas:

lower threshold upper threshold

underflow area nominal range overflow area
|
Description:
Designation Description
Nominal range measurement range corresponding to the chosen range
Overflow Area area located beyond the upper threshold
Underflow Area area located below the lower threshold

Overflow values for the various ranges are as follows:

Range BMX AMO 0802

Underflow Area Nominal Range Overflow Area
0..20mA -2,000 -1,001 -1,000 10,300 10,301 10,500
4..20mA -1,600 -801 -800 10,300 10,301 10,500

You may also choose the flag for an overflow of the range upper value, for an underflow of the
range lower value, or for both.

NOTE: Range under/overflow detection is optional.

Fallback/Maintain or Reset Outputs to Zero

If an error is detected, and depending on its seriousness, the outputs:
e switch to Fallback/Maintain position individually or together,
e are forced to 0 mA.

Various Behaviors of Outputs:

Error Behavior of Outputs

Task in STOP mode, or program missing Fallback/Maintain (channel by channel)

Communication interruption

Configuration Error 0 mA (all channels)

Internal Error in Module

Output Value out-of-range (range under/overflow) Saturated value (channel by channel)
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Error Behavior of Outputs

Output open circuit Maintain (channel by channel)
Module Hot swapping (processor in STOP mode) 0 mA (all channels)
Reloading Program

Fallback or Maintain at current value is selected during the configuration of the module. The
fallback value may be modified from the Debug in Control Expert or through a program.

A WARNING

UNEXPECTED EQUIPMENT OPERATION

The fallback position should not be used as the sole safety method. If an uncontrolled position
can result in a hazard, an independent redundant system must be installed.

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

Behavior at Initial Power-Up and When Switched Off.
When the module is switched on or off, the outputs are set to 0 mA.

Actuator Alignment

The process of "alignment" consists in eliminating a systematic offset observed with a given
actuator, around a specific operating point. This operation compensates for an error linked to the
process. Therefore, replacing a module does not require a new alignment. However, replacing the
actuator or changing the sensor's operating point does require a new alignment.

Conversion lines are as follows:

Voltage/Current Conversion line after alignment

value
10,000 = — — — —

6,000 A

Conversion line before alignment

Pre-actuator
| value
I ~

1oV

5,000
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The alignment value is editable from a programming console, even if the program is in RUN Mode.
For each output channel, you can:

e view and modify the initial output target value

e save the alignment value

e determine whether the channel already has an alignment

The maximum offset between the measured value and the corrected output value (aligned value)
may not exceed +/- 1.500.

NOTE: To align several analog channels on the BMX AMO/AMI/AMM/ART modules, we
recommend proceeding channel by channel. Test each channel after alignment before moving to
the next channel in order to apply the parameters correctly.
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Wiring Precautions

Introduction
In order to protect the signal from outside interference induced in series mode and interference in
common mode, we recommend that you take the following precautions.

Cable Shielding

Connect the cable shielding to the grounding bar. Clamp the shielding to the shield bar on the
module side. Use the shielding connection kit BMXXSPe+ee« (sece page 50)to connect the shielding.

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

While mounting / removing the modules:
e make sure that each terminal block is still connected to the shield bar and
e disconnect voltage supplying sensors and pre-actuators.

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

BMX AMO 0802
Shield bar
Clamp

To pre-actuators

HON =
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Using Pre-Actuators Referenced in Relation to the Ground

There are no specific technical constraints for referencing pre-actuators to the ground. It is
nevertheless preferable to avoid returning a remote ground potential to the terminal that may be
different to the ground potential close by.

NOTE: Sensors and other peripherals may be connected to a grounding point some distance from
the module. Such remote ground references may carry considerable potential differences with
respect to local ground. Induced currents do not affect the measurement or integrity of the system.

A DANGER

HAZARD OF ELECTRIC SHOCK

Ensure that sensors and others peripherals are not exposed through grounding points to voltage
potential greater than acceptable limits.

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

Electromagnetic hazard instructions

A CAUTION
UNEXPECTED BEHAVIOR OF APPLICATION

Follow those instructions to reduce electromagnetic perturbations:
e use the shielding connection kit BMXXSPe«++ (see page 50)to connect the shielding without
programmabile filtering,

Electromagnetic perturbations may lead to an unexpected behavior of the application.

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

Introduction
The actuators are connected using the 20-pin terminal block.

lllustration

The current loop is self-powered by the output and does not request any external supply. The
terminal block connection and the actuators wiring are as follows:

@ NC
w | (2)
AN ANEA
W —
Com0 @ @ 11 W\ Current actuator
Com1 @ @
12
Com2 @ 13
Com3 @ 14
Comé4 @
|
Comb5 @ 5
@ 16
Comé e N A AN A
Com7 @ [ ' [ ' :'—l
NC VoV Current actuator
Ear?_hing Bar

Ix + pole input for channel x.
COMx - pole input for channel x, COMx are connected together internally.

Wiring Accessories

Two cords BMX FTA 152/302 are provided in two lengths (1.5m (4.92 ft), 3m (9.84 ft)) to connect
the module to a Telefast interface ABE7CPAOQ2 (see page 187).
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Use of the TELEFAST ABE-7CPA02 Wiring Accessory

Introduction
The BMX AMO 0802 module can be connected to a TELEFAST ABE-7CPA02 accessory.
The module is connected using one of the following cables:

e BMXFTA 152: length 1.5 m (4.92 ft)
e BMX FTA 302: length 3 m (9.84 ft)

Connecting Modules
The TELEFAST ABE-7CPAO02 is connected as shown in the illustration below:

BMX AMO 0802
Telefast ABE-7CPA02
Clamp

Shield bar

BON -
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Connecting Actuators

Actuators may be connected to the ABE-7CPAQ2 accessory as shown in the illustration
(see page 186).

The following table shows the distribution of analog channels on TELEFAST 2 terminal blocks with
the reference ABE-7CPA02:

TELEFAST 2 25 pin AMO0802 | Signal TELEFAST 2 25 pin SubD | AMO0802 Signal type
terminal block SubD pin out type terminal block | connector | pin out
number connector number pin number

pin number
1 / Ground Supp 1 / Ground
2 / STD (1) Supp 2 / Ground
3 / STD (1) Supp 3 / Ground
4 / STD (2) Supp 4 / Ground
100 1 3 10 200 14 4 COMO
101 2 NC 201 / Ground
102 15 5 1 202 3 6 COM1
103 16 NC 203 / Ground
104 4 7 12 204 17 8 COM2
105 5 NC 205 / Ground
106 18 9 13 206 6 10 COM3
107 19 NC 207 / Ground
108 7 11 14 208 20 12 COM4
109 8 NC 209 / Ground
110 21 13 15 210 9 14 COM5
111 22 NC 21 / Ground
112 10 15 16 212 23 16 COM6
113 11 NC 213 / Ground
114 24 17 17 214 12 18 COM7
115 25 NC 215 / Ground

Ix: + pole voltage input for channel x
COMXx: - pole voltage or current input for channel x
NC: Not Connected

NOTE: The strap must be removed from the ABE-7CPA02 terminal, otherwise the signal ground
of channels will be connected with earth.
For the ground connction use the additional terminal block ABE-7BV20.

188 35011978 12/2018



Chapter 10
BMX AMM 0600 Analog Input/Output Module

Subject of this Chapter

This chapter presents the BMX AMM 0600 module, its characteristics, and explains how it is

connected to the various sensors and pre-actuators.

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

Function

The BMX AMM 0600 Input/Output module combines 4 non-isolated analog inputs with 2 non-
isolated analog outputs.

The BMX AMM 0600 module offers the following range, according to the selection made during
configuration:

Voltage input range +/-10 V/0..10 V/0..5 V/1.5V
Current input range 0...20 mA/4...20 mA
Voltage output range +/-10 V

Current output range 0...20 mA/4...20 mA

lllustration
BMX AMM 0600 analog input/output module looks like this.

NOTE: The 20-pin terminal block is supplied separately.
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Characteristics

General Inputs Characteristics

The BMX AMM 0600 and BMX AMM 0600H general input characteristics are as follows:

Type of inputs

Non-isolated single ended inputs

Nature of inputs

Voltage / Current

Number of channels

4 inputs

Acquisition cycle time:

e fast (periodic acquisition for the declared channels used)

1 ms + 1 ms x number of channels used

e default (periodic acquisition for all channels) 5ms

Resolution 14-bitin +/- 10V
12-bitin 0.5V

Digital filtering First order

Isolation:

® Dbetween inputs channels group and output channels group | 750 VDC

® between channels and bus 1400 VDC

® between channels and ground 1400 VDC

Maximum overload authorized for inputs:

Voltage inputs: +/- 30 VDC
Current inputs: +/- 90 mA

Power consumption (3.3 V) | Typical 0.35 W
Maximum 0.48 W

Power consumption (24 V) | Typical 1.3 W
Maximum 28W

Input Measurement Range

The BMX AMM 0600 and BMX AMM 0600H have the following input measurement range

characteristics:

Measurement range

+/-10V/;0..10V; 0.5V; 1.5V

0..20 mA/4..20 mA

Maximum conversion value +/-11.25V 0..30 mA
Resolution 1.42 mV 5.7 pA
Input impedance 10 MQ 250 Q

internal conversion resistor

Precision of the intemal conversion
resistor

0.1%-15 ppm/°C

(1) FS: Full Scale
(2) With conversion resistor error
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Measurement range +/-10V/;0..10V; 0..5V; 1.5V 0..20 mA/4..20 mA
Measurement error for inputs for standard modules:

® At 25°C (77°F) 0.25% of FS(") 0.35% of FS(1)(2)
® Maximum in the temperature 0.35% of FS( 0.50% of FS(M(2)

range 0...60°C (-32...140°F)

Measurement error for inputs for Hardened modules:

® At 25°C (77°F) 0.25% of FS(") 0.35% of FS(1)(2)

o Maximum in the temperature 0.40% of FS(1) 0.60% of Fs('])(z)
range -25...70°C(-13...158°F)

Input temperature drift 30 ppm/°C 50 ppm/°C

Monotonicity Yes Yes

Non linearity 0.10% of FS() 0.10% of FS(1

(1) FS: Full Scale
(2) With conversion resistor error

NOTE: If nothing is connected on BMX AMM 0600 and BMX AMM 0600H analog input/output
module and if channels are configured (range 4-20 mA or 1-5 V) a broken wire causes a detected
I/O error.

General Output Characteristics
The BMX AMM 0600 and BMX AMM 0600H general output characteristics are as follows:

Type of Outputs 2 Non-isolated Outputs

Range configuration Voltage or self-powered current range selection by firmware

Voltage range
The BMX AMM 0600 and BMX AMM 0600H voltage range has the following characteristics:

Nominal variation range +/-10V
Maximum variation range +/-11.25V
Voltage resolution 12 bits

Measurement error for standard module:

® At25°C (77°F) 0.25% of FS(")
® Maximum in the temperature range 0.60% of FS(M
0...60°C (-32...140°F)

(1) FS: Full Scale
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Measurement error for ruggedized module:

® At25°C (77°F)
® Maximum in the temperature range
-25...70°C (-13...15