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Important Notes

1. Please read all the informationintbisvn er 6 s gui de before

product.

2. The information in this owner's guide applies to hardware Series A and
firmware version 1.00 or later.

3. This guide assumes that the reader has a full working knowledge of the
relevant processor.

Notice

Theproducts and services described in this owner's guide are useful in a wide
variety of applications. Therefore, the user and others responsible for applying
the products and services described herein are responsible for determining their
acceptability for ach application. While efforts have been made to provide
accurate information within this owner's guide, Spectrum Controls, Inc. assumes
no responsibility for the accuracy, completeness, or usefulness of the information
herein.

Under no circumstances wiipectrum Controls, Inc. be responsible or liable for
any damages or losses, including indirect or consequential damages or losses,
arising out of either the use of any information within this owner's guide or the
use of any product or service referencectime

No patent liability is assumed by Spectrum Controls, Inc. with respect to the use
of any of the information, products, circuits, programming, or services referenced
herein.

The information in this owner's guide is subject to change without notice.
Limited Warranty

Spectrum Controls, Inc. warrants that its products are free from defects in
material and workmanship under normal use and service, as described in
Spectrum Control s, I nc.6s literature
The obligations of Spectrum Controls, Inc. under this warranty are limited to
replacing or repairing, at its option, at its factory or facility, any product which
shall, in the applicable period after shipment, be returned to the Spectrum
Controls, Inc. facility, tansportation charges prepaid, and which after
examination is determined, to the satisfaction of Spectrum Controls, Inc. to be
thus defective.

This warranty shall not apply to any such equipment which shall have been
repaired or altered except by Spectr@ontrols, Inc. or which shall have been
subject to misuse, neglect, or accident. In no case shall the liability of Spectrum
Controls, Inc. exceed the purchase price. The aforementioned provisions do not
extend the original warranty period of any produbtali has either been repaired
or replaced by Spectrum Controls, Inc.
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Preface

NOTE

@

This is a reissue of an existing manual, with some corrections, and
updated Configuration information

Who Should
Use This Manual

How to Use
This Manual

Related
Documentation

Read thigreface to familiarize yourself with the rest of the manual. This preface
covers the following topics:

1  Who should use this manual
How to use this manual
Relateddocumentation
Technical apport
Documentation

Conventions used in this manual

=A =4 =4 =4 =4

Use this manual if you are responsible for designing, installing, programming, or
troubleshooting control systems that use AlBradley 1/0 and/or compatible
controllers,such as the MicroLogix 1500 and the CompactLogix system.

As much as possible, we organized this manual to explain, in-ay&skk
manner, how to install, configure, program, operate and troublealoowitrol
system using the 1769$€61/1769sel T6IK.

The tabé below provides a listing of publications that contain important
information about AllerBradley PLC systems.

Document Title Document Number
Mi croLogi xE 1500 Us |1764UMO01A-US-P

1769 Compact Discrete Input/Output Modu| 17692.1
Product Data

Mi croLogi xE 1500 Sy |1764SO001BEN-P
CompactE |/ O Syst em|1769SO001AEN-P
CompactLogix User Manual 1763UMO007B-EN-P

Allen-Bradley Programmable Controller 17704.1
Grounding and Wiring Guidelines

User6s Manual -OPReb.B 030024
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Technical
Support

Fortechnicalsupport,pleasecontactyourlocal Rockwell Automation
TechConnect Office for all Spectrum picts. Contact numbers are as follows:

T USA 4406466900

1 United Kingdom 01908 635230

1 Australia 1800809929

1 Mexico 001-888-365-8677
i1 Brazil (55) 11 3618 8800
1 Europe +49 211 41553 63

or send an email support@spectrumcontrols.com

Documentation
If you would like a manual, you canwnload a free electronic ks&on from the
Internet atwww.spectrumcontrolsom.

Conventions
Used in This
Manual

The following conventions are used throughout thaual:

Bulletedlists (like this one) provide information not procedural steps.
Numbered lists provide sequential steps or hierarchical information.
Italic type is used for emphasis

Bold type identifies headings and shbadings

=A =4 =4 =

WARNING Identifies information about practices or circumstances that can lead {
, personal injury or death, property damage, or economic loss. These
& messages help you to identify a hazard, avoid a hazard, and recogni
- consequences.

ATTENTION | Actionsousi t uati ons risquant dodoentr
, mortelles, des dégéats matériels ou des pertes financiéres. Les messa
& Attention » vous aident a identifier un danger, a éviter ce danger et e
= discerner les conséquences.

Identifies information that is critical for successful application and
@ understanding of the product.

Us er 6 sal b 6300244-02 Rev. B



Section 1.1
General
Description

Chapter 1
Module Overview

This chapter describes th&69selT61 and the conformally coated 1769361K
Isolated Thermocouple/mWiputmodules and explais how the modulsread
thermocouple or millivolt analog input dat@ther than the conformal coating,
both modules are identitso all information applicable to the 1769%6I also
applies to the K version. The following section covers

1T The

modul eds

hardwar e

and diagnostic

1 An overview of system and module operation

1 Compatibility

Theisolatedthermocouple/mV input module supports thermocouple and
millivolt signal measurementt digitally converts and stores thermocouple
and/or millivolt analog data from any combination of up to six thermocouple or
millivolt analog sensorsEach input channel is individually configurable via
software for a specific input device, data format and filter frequency, and
provides opertircuit, overrange and undearange detection and indication.

1.1.1Thermocouple/mV Inputs andRanges

The table below defines thermocouple types and their associatsddidl
temperature ranged.he second table lists the millivolt analog input signal
ranges that each channel will suppdra determine the practical temperature
range your thermocouple supports, geespecifications if.

Thermocouple Type

Temperature Range (C)

Temperature Range (F)

J -210 to 1200 -346 to 2192
K -270 to 1370 -454 to 2498
T -270 to 400 -454 to 752
E -270 to 1000 -454 to 1832
R 0to 1768 32t0 3214
S 0to1768 3210 3214
B 300 to 1820 572 to 3308
N -210 to 1300 -346 to 2372
C 0to 2315 3210 4199
L -200 to 900 -328 to 1652
User 6s

Manual -OPRe.B 030024



1-2 Chapter 1: Module Overview

Millivolt Input Type | Range
50mVv -50 to 50 mV
+100mV -100 to 100 mV,

1.1.2Data Formats

The data can beonfigured on board each module as:
Engineering units %

Engineeing units X0

Scaledfor-PID

Percent of fultscale

1 Raw/proportional data

=A =4 =4 =1

1.1.3Filter Frequencies

The module uses a digital filter that providegh-frequency noise rejection for
the input signalsThe filter is programmable, allowing you to select from six
different filter frequencies for each channel:

1 4.17Hz
1 10Hz
1 16.7Hz
1 19.6Hz
1 62Hz
1 470 Hz

1.1.4Hardware Features

The module contains a removable terminal bloCkannels are wired as

differential inputs. Two cold junction compensation (CJC) sensors are attached

to the terminal block to enable accurate readings from eachalhdrmese

sensors compensate for offset voltages introduced into the input signal as a result

of the coldjunction where the thermocouple wires are connected to the module.
Modul e configuration is normally done Vi
software. In addition, some controllers support configuration via the user

program. In either case, the module configuration is stored in the memory of the
controllerr Ref er t o your controllerdéds user man

Us er 6 sal b 6300244-02 Rev. B
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Section 1.2
System Overview

1.1.5General Diagnostic Features

Themodule contains a diagnostic LED that helps you identify the source of
problems that may occur during powegy or during normal channel operation.
The LED indicates both status and powBowerup and chanel diagnostics are
explained inChapter 4 Diagnostics and Troubleshooting.

The modules communicate to the controller through the bus interféee.
modules also receive 5 and ZDC power through the bus interface.

1.2.1System Operation

At powerup, the module performs a check of its internal circuits, memory, and
basic functions.During this time, the module status LE&mains off. If no
faultsare found during poweup diagnostics, the module status LED is turned
on.

After powerup checks are complete, the module waits for valid channel
configuration datalf an invalid configuration is detected, the module generates
a configuration error. @ce a channel is properly configured and enabled, it
continuously converts the thermocouple or millivolt input to a value within the
range selected for that channel.

Each time a channel is read by the input module, that data value is tested by the
modulefor an ovesrange, underange,opeit i r cui t, or Ainput da
condition. If such a condition is detected, a unique bit is set in the channel status

word. The channel status word is described in Input DataifriGhapter 3

Usingthe modulema ge tabl e, the controller reads
converted thermocouple or millivolt data from the modulais typically occurs

at the end of the program scan or when commanded by the control prdfyram.

the controller and the module detenmithat the data transfer has been made

without error, the data is used in the control program.

1.2.2Module Operation

When the module receives a differential input from an analog device, the

modul eds circuitry multipl EBewmsverterhe i npuf
reads the signal and converts it as required for the type of impetmodule also
continuously samptethe CJC sensors and compensates for temperature changes

at the terminal block cold junction, between the thermocouple wire and the input
channel.

Us er 6 sal Al 6300244-02 Rev. B
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Chapter 1: Module Overview

See the block diagrabrelow.

BACKPLANE
CONNECTOR

3.3V
POWER

5V Analog
POWER

> 5V to 3.3V
24V to 5V
(analog)
Processor
w/ Flash and
SRAM
RS-485
BUS o | Mercury
= ASIC

710vdc fofr one miméte Field
to Backplane Isolation

Isolated

5V to 5V
power
+
Digital

Isolators

X6 isolated channels

20-bit ADC,
Reference, Mux,

> and
Programmable
Gain In-Amp

TERMINAL
BLOCK

Thermocouple
INPUT+

<

TC input

CJC Input

Channels 1 and 6 only

710Vdc for one minute
Channel to Channel Isolation

Thermocouple:
INPUT- !

Each channel can receive input sigrieden a thermocouple or millivolt analog

input device, depending upon how you configured the channel.
When configured for thermocouple input types, the module converts the analog

input voltages into colflinction compensated and linearized digital tempegatu

readings.The module uses the National Institute of Standards and Technology
(NIST) ITS90 standard for linearization for all thermocouple types (J, K, T, E,

R, S, B, N, CL).

When configured for millivolt inputs, the module converts the analog values
directly into digital counts.
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Section 2.1
Before
You Begin

Section 2.2
Required Tools
and Equipment

Section 2.3
Compliance to
European Union
Directives

Chapter 2
Installation and Wiring

This chapter tells you how to:

Determine the power requirements for the modules

Avoid electrostatic damage

Install the module

Wire the modul eds ter minal bl ock
Wire input devices

=A =4 =4 =4 =4

Have the following tools and equipmenvailable
1 Medium blade or crodsead saewdriver.
1 Thermocouple or millivolt analog input device

1 Shielded, twisteep ai r cabl e for wiring (Bel den
millivolt inputs, or shielded thermocouple extension wire for
thermocouple inputs)

f Controller (for exampl &0 mp aMitdrogli «di >
controller)

- Programming device and software (for
RSLogi x.5000E)

This product is approved for installation within the European Union and EEA
regions. It has been designenhd tested to meet the following directives.

2.3.1EMC Directive

This product is approved for installation within the European Union and EEA
regions. It has been designed and tested to meet the following directives.
The1769selT6l moduleis tested to meet Council Directive 2014/30/EU
Electromagnetic Compatibility (EMC) and the following standards, in whole or
in part, documented in a technical construction file

User6s Manual -OPReb.B 030024



2-2 Chapter 2: Installation and Wiring

1 EN 611312 Programable controllerBart 2- Equipment requirements
and tests

1 EN 610006-2 Electromagnetic compatibility (EMG)Part 62: Generic
standard$ Immunity standard for industrial environments.
1 EN 610006-4 Electromagnetic compatibility (EMG)Part 64: Generic
standard$ Emission standard for industrial environments
UKCA Electromagnetic Compatibility Regulations 2016
1 BSEN 611312, BS EN 610065-4, BS EN 610065-2
This product is intended for use in an industrial environment

Section 2.4

Power

Requirements
You must ensure that your power suppfs sufficient current output to support
your system configuration. The module receives power through the bus interface
from the +5 VDC/+24 VDC system power supply. The maximum current drawn
by the module is shown in the table below:

5vDC | 24VDC
150 mA | 35 mA

The system power supply may be a XF#®,-PB2,-PA4,-PB4, or the internal
supply of the MicroLogix 1500 packaged controller. The module cannot be
located more than 8 modules away from the system power supply.

Section 2.5

General

Considerations
Compact I/Gis suitable for use in an industrial environment when installed in
accordance with these instructions. Specifically, this equipment is intended for
use in clean, dry environments Pollution degreanl to circuits not exceeding
Over Voltage Category3(IEC 606641 2-):

2.5.1Hazardous Location Considerations

This equipment is suitable for use in Class I, Division 2, Groups A, B, C, D or
nonhazardous locations onlyOperating temperature code T5 is assuméte
following WARNING statement applies to use in hazardous locations.

1 Pollution Degree 2 is an environment where normally only non-conductive pollution occurs except that

occasionally a temporary conductivity caused by condensation shall be expected.

2 Over Voltage Category Il is the load-level section of the electrical distribution system. At this level,

transient voltages are controlled, and do not exceed t
insulation.

3 Pollution Degree 2 and Over Voltage Category Il are International Electrotechnical Commission (IEC)

designations.
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Chapter 2: Installation and Wiring 2-3

WARNING EXPLOSION HAZARD

__ i Substitution of components may impair suitability for Class I,
& Division 2. Do not replace components or disconnect equipme

- unless power has been switched off or the area is known to b
non-hazardous.

1 Do not connect or disconnect compatsernless power has beer
switched off or the area is known to be #wrardous.

91 Device shall be installed in an enclosure which can only be
opened with the use of a tool.

91 All wiring must comply with N.E.C. article 564(b), 5024(b), or
5033(b), as appraijate for Class I, Class Il, and Class Il
equipment

2.5.2Prevent Electrical Discharge

WARNING Electrostatic discharge can damage integrated circuits or semicondug
you touch analog I/0O module bus connector pins or the terminal blocl
i".i theinput module. Follow these guidelines when you handle the modu

- 1 Touch a grounded object to discharge static potential.

Wear an approved wristrap grounding device.

Do not touch the bus connector or connector pins.

Do not touch circuitomponents inside the module.

If available, use a statsafe workstation.

When it is not in use, keep the module in its ststiield bag.

=A =4 =4 4 =9

2.5.3Remove Power

WARNING Remove power before removing or inserting this module. When you
remove, ofinsert, a module with power applied, an electrical arc may
i".i occur. An electrical arc can cause personal injury or property damage
- 1 Sending an erroneous signal

causing unintended machine motion.
1 Causing an explosion in azerdous environment.

i Causing an electrical arc. Such arcing causes excessive weal
contacts on both the module and its mating connector and mg
lead to premature failure.

2.5.4Selecting a Location

Reducing Noise

Most applications require installation in an industrial enclosure to reduce the
effects of electrical interference. Analog inputs are highly susceptible to
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2-4 Chapter 2: Installation and Wiring

electrical noise. Electrical noise coupled to the analog inputs wiltectihe
performance (accuracy) of the module.

Group your modules to minimize adverse effects from radiated electrical noise
and heat. Consider the following conditions when selecting a location for the
analog module. Position the module:

1 Away fromsources of electrical noise such as hawdtact switches,
relays, and AC motor drives.

1 Away from modules which generate significant radiated lseat) aghe
17691A16. Ref er to the modul eds heat di s

In addition, route shielded, tstedpair analog input wiring away from any high
voltage I/0 wiring

Power Supply Distance

You can install as many modules as your power supply can suppmsever,
all 1769 1/0 modules have a powsipply distance rating.

The maximum I/O module rating is 8, which means that a module may not be
located more than 8 modules away from the system power supply.

MicroLogix 1500 Controller
with Integrated System
Power Supply

Compact 1/0
Compact /0
Compact 1/0
Compact 1/0
Compact 1/0
Compact [/0
Compact 1/0
Compact 1/0
End Cap

Y
N
w
[4)]
()]
~J

8 Power Supply Distance

0

m

1/0 Communication
Adapter
Compact 1/0
Compact 1/0
Compact 1/0
System Power Supply
Compact /0
Compact 1/0
Compact 1/0
End Cap

B
w
[\
Y
-

2 3 Power Supply Distance

Section 2.6 Mounting

WARNING Keeping module free of debris aadoiding overheating:

1 Do not remove protective debris strip until after the module an

i'llf all other equipment near the module is mounted and the wirin
- complete.

1 Once wiring is complete, and the module is free of debris,
carefully remove protective strip.

9 Failure to remove strip before operating can cause overheatin
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2.6.1Minimum Spacing

Maintain spacing from enclosure walls, wire ways, adjacent equipment, etc.
Allow 50.8 mm (2 in.) of space on all sides for adequatdilation, as shown:

i

4-', Host Controller

10 Moduie
1O Module

T 1O Module
‘ 1O Module

I Bottom

26.2Parts List

8a
2a 7a
=
LN
ol
Sl — =
S 1=
®l 1=
Sp —
® -
@ ! . ;.:.l\d.
= e
% 7b
8b
Item | Description
1 Bus lever
2a Upper panel mounting tab
2b Lower panel mounting tab

Us er 6 sal Al 6300244-02 Rev. B

End Cap



2-6 Chapter 2: Installation and Wiring

Iltem

Description

3

Module status LED

4

Module door with terminal identification label

5a

Movable bus connector (bus interface) wemale pins

5b

Stationary bus connector (bus interface) with male p

6

Nameplate label

7a

Upper tongueandgroove slots

7b

Lower tongueandgroove slots

8a

Upper DIN rail latch

8b

Lower DIN rail latch

9

Write-on label for useidentification tags

10

Removable terminal block (RTB) with fingsafe cover

10a

RTB upper retaining screw

10b

RTB lower retaining screw

11

CJC sensors

The module can be attached to the controller or an adjacemtddDle before or
after mounting. For mounting instructions, see Panel Mounting Using the
DimensionalTemplate or DIN Rail MountingTo work with a system that is
already mounted, see Replacing a Single Module within a System.

The following procedure shawou how to assemble the Compact I/O system.

1. Disconnect power.

2. Check that the bus lever of the module to be installed is in the unlocked
(fully right) position.
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Chapter 2: Installation and Wiring 2-7

NOTE If themoduleis beinginstalledto theleft of anexisting modulecheck
thattheright-sideadjacentmodulds busleveris in the unlockedfully

@ right) position.

3. Use the upper and lower tongardgroove slots (1) to secure the
modules together (or to a controller).

4. Move the module back along ttengueandgroove slots until the bus
connectors (2) line up with each other.

5. Push the bus lever back slightly to clear the positioning tab (3). Use your
fingers or a small screwdriver.

6. To allow communication between the controller and module, move the
buslever fully to the left (4) until it clicks. Ensure it is locked firmly in
place.

WARNING When attaching I/O modules, it is very important that the bus connect
are securely locked together to ensure proper electrical connection.
£

7. Attach an end cap terminator (5) to the last module in the system by
using the tonguandgroove slots as before.

8. Lock the end cap bus terminator (6).

WARNING A 1769ECR or 1769%ECL right or left end cap respectively must be us
to terminate therad of the 1769 communication bus.
A

2.6.3Panel Mounting

WARNING During panel or DIN mounting of all devices keep theee of debris and
avoiding overheating:

i.f 1 Do not remove protective debris strip until after the module an
- all other equipment near tineodule is mounted and the wiring ig
complete.

1 Once wiring is complete, and the module is free of debris,
carefully remove protective strip.

9 Failure to remove strip before operating can cause overheatin

Mount the module to a panel using two screws per moduse. M4 or #8
panhead screwsMounting screws are required on every module.
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2-8 Chapter 2: Installation and Wiring

for this dimension

(6.197)

1226402
(4.8260.008)

Panel Mounting Using theDimensional Template

For more than 2 modules:
(number of modules - 1) x 35 mm (1.38 in.)

Refer to controller documentation 35 28.5
I G oA

S ] +

I/0 Module
/0 Module
Right End Cap

Host Controller
1/0 Module

< 4 4

Panel Mounting Procedure Using Modules as a Template

The following procedure allows you to use the assembled modules as a template
for drilling holes in the panellf you have sophisticated panel mounting
equipment, you can use tbenensional template providedue to module

mounting hole tolerance, it is important to follow these procedures:

1.
2.

On a clean work surface, assemble no more than three modules.

Using the assembled modules as a template, carefully mark the center of
all module-mounting holes on the panel.

Return the assembled modules to the clean work surface, including any
previously mounted modules.

Drill and tap the mounting holes for the recommended M4 or #8 screw.
Place the modules back on the panel, and check formpnoje

alignment.

Attach the modules to the panel using the mounting screws.

NOTE

@

If mountingmoremodulesmountonly the lastoneof this groupand put
the othersaside.This reducegemountingtime during drilling andtapping
of the nextgroup.

7. Repeat steps 1 to 6 for any remaining modules.
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2.6.4DIN Rail Mounting

The module can be mounted using the following DIN rails:
1 35x7.5mm(EN500227 35 x 7.5)
1 35x15mm(EN50022- 35x 15)

Before mounting the module on a DIN rail, close the DIN rail keéclPress the
DIN rail mounting area of the module against the DIN rail. The latches will
momentarily open and lock into place.

2.6.5Replacing aSingle Modulewithin a System
1. Remove power. See important natehe beginning of this chapter

2. On the module to be removed, remove the upper and lower mounting
screws from the module (or open the DIN latches using-bltae or
Phillips-style screwdriver).

3. Move the bus lever to the right to disconnect (unlock) the bus.

4. On the rightside adjacent odule, move its bus lever to the right
(unlock) to disconnect it from the module to be removed.

5. Gently slide the disconnected module forwalfdyou feel excessive
resistance, check that the module has been disconnected from the bus,
and that both mountgnscrews have been removed (or DIN latches
opened).

NOTE It may be necessary to rock the module slightly from front to back to
remove it, or, in a panehounted system, to loosen the screws of adjaq

@ modules.

6. Before installing theeplacement module, be sure that the bus lever on
the module to be installed and on the rgiale adjacent module or end
cap are in the unlocked (fully right) position.

7. Slide the replacement module into the open slot.

8. Connect the modules together by lagkifully left) the bus levers on the
replacement module and the rigdle adjacent module.

9. Replace the mounting screws (or snap the module onto the DIN rail).

Section 2.7
Wiring
the Module
When wiring your system, use the following guidelines:

2.7.1General
1 Channelsareisolatedrom oneanotheiby £500VDC maximum.

1 As ageneral rule, allow at least 15.2 cm (6 in.) of separation for every
120V of power.

1 Routing field wiring in a grounded conduit can reduce electrical noise.

Us er 6 sal Al 6300244-02 Rev. B



2-10 Chapter 2: Installation and Wiring

1 If field wiring must crossAC or power cables, ensure that they cross at
right angles.

1 Provisionmustbe made to prevent the rated voltage being exceeded by
the transient disturbances of more than 140% of the peak rated voltage.

1 The equipmentustbe instdled in an enclosure that provides a degree
of protection not less than IP 54 in accordance with EN 600a¢d
used in an environment of not more than pollution degree 2. The
enclosure shall be accessible only with the use of a tool

1 Power and input wirig must be in accordance with Class 1, Division 2
wiring methodsArticle 501-4(b) of the National Electric Code, NFPA
70, and in accordance with the authority having jurisdiction.

1 Grounding to eartlsaccomplishd through mountirg of modulesonrail.

1 Subgctdevicesarefor operationn AmbientTemperaturd&kange0 °C to
+60°C.

2.7.2Terminal Block
T Do not use the modul edbs NC terminal s

1 Do not tamper with or remove the CJC sensors on the terminal block.
Removal ofone or both sensors will reduce accuracy.

91 For millivolt sensors, use Belden 8761 shielded, twigtaid wire (or
equivalent) to ensure proper operation and high immunity to electrical
noise.

1 For a thermocouple, use the shielded, twigtaid thermocouple
extension lead wires specified by the thermocouple manufacturer. Using
the incorrect type of thermocouple extension wire or not following the
correct polarity will cause invalid readings.

1 To ensureptimum accuracy, limit overall cable impedance by keeging
cable as short as possible. Locate the module as close to input devices as
the application permits.

2.7.3Grounding

WARNING The possibility exists that a grounded or exposed thermocouple can
become shorted to a potential greater than that ahédrenocouple itself.
& Due to possible shock hazard, take care when wiring grounded or ex
= thermocouples. Se&ppendix B Using Thermocouple Junctions.

9 This product is intended to be mounted to asgedunded mounting
surface suchsaa metal panel. Additional grounding connections from
the modul ebs mounting tabs or DIN ra
the mounting surface cannot be grounded.

1 Keep cable shield connections to ground as short as possible.

1 Ground the shield drainive at one end only. The typical location is as
follows.

- For grounded thermocouples or millivolt sensors, this is at the
sensor end.
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Chapter 2: Installation and Wiring 2-11

- For insulated/ungrounded thermocouples, this is at the module
end. Contact your sensor manufacturerafdditional details.

i Ifitis necessary to connect the shield drain wire at the module end,
connect it to earth ground using a panel or DIN rail mounting screw.

1 Refer to Industrial Automation Wiring and Grounding Guidelines, Allen
Bradley publication 177@.1, for additional information.

The terminal connections with CJC sensors are shown below:

1769s5¢-IT6l Terminal Block

MC
&
CJC 0 NG+
CJCO-
N Q-
IN3+
N2 M1+
IN1-
1M 4 +
IN 2+
IM 4 -
IN 2 -
M5+
CJC1-
IM 5 -
CJC 1+
MC

2.7.4Noise Prevention

i To limit the pickup of electrical noise, keep thermocouple and millivolt
signal wires as far as possible frgower and load lines.

9 If noise persists for a device, try grounding the opposite end of the cable
shield. (You can only ground one end at a time.)

2.7.5Terminal Door Label

A removable, writeon label is provided with the modul®&emove thdabel from
the door, mark your unique identification of each terminal with permanent ink,
and slide the label back into the dodfour markings (ID tag) will be visible
when the module door is closed.

2.7.6Removing and Replacing the Terminal Block

When wiringthe module, you do not have to remove the terminal bldcfou
remove the terminal block, use the watte label located on the side of the
terminal block to identify the module location and type.
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2-12 Chapter 2: Installation and Wiring

To remove the terminal block, loosen the upper angtagetaining screwsThe
terminal block will back away from the module as you remove the scrigerss.
careful not to damage the CJC sensdhen replacing the terminal block,
torgue the retaining screws to 0.46 Nm (4-1bis).

upper retaining screw wiring the
finger-safe

terminal block

S

N

lower retaining screw

2.7.7Wiring the Finger Safe Terminal Block
When wiring the terminal block, keep the fingsfe cover in place.
1. Loosen the terminal screws to be wired.

2. Route the wire under the terminal pressure plate. You can use the bare
wire or aspade lug. The terminals accept a 6.35 mm (0.25 in.) spade lug.

NOTE The terminal screws are naaptive. Therefore, it is possible to use a ri
lug [maximuml/4-inch o.d. with a 0.139 inch minimum i.d. (M3.5)] witl

@ the module.

3. Tighten theerminal screw making sure the pressure plate secures the
wire. Recommended torque when tightening terminal screws is 0.68 Nm
(6 in-lbs).
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NOTE

@

If you need to remove the fingsafe cover, insert a screwdriver into on
of the square wiring holes and gigntry the cover off. If you wire the

terminal block with the fingesafe cover removed, you may not be able
put it back on the terminal block because the wires will be in the way.

Wire Size and Terminal Screw Torque
Each terminal accepts up to twires with the following restrictions:

Wire Type

Terminal Screw
Torque

Wire Size Retaining Screw Torque

Solid Cu90°C (194°F)

#14 to #22 AWG
(1.63 to 0.65 mm)

0.68 Nm (6 inlbs) | 0.46 Nm (4.1 iAbs)

StrandedCu-90 °C (194°F)

#16 to #22 AW
(1.29 t00.65 mm)

0.68 Nm (6 inlbs) | 0.46 Nm (4.1 iFlbs)

USE SUPPLY WIRES SUITABLE FOR 20 °C ABOVE

A\

WARNING
SURROUNDING AMBIENT TEMPERATURE.
AN
WARNING UTI LI SER DES FI LS DOALI MENTATI (

UNE TEMPERATURE DE 20 °C ALDESSUS DE LA
TEMPERATURE AMBIANTE.

WARNING

A

SHOCK HAZARD

To prevent shock hazard, care should be taken when wiring the mod
analog signal sources. Befoséring any module, disconnect power from
the system power supply, and another other power source to the mog

After the module is properly installed, follow the wiring procedure below, using
the proper thermocoupkxtension cable, or Belden 8761 for ibermocouple
applications.

Cut foil shield
and drain wire

signal wire

. . - (Y
signal wire — \ |\
. . H H . . ,J'I l .
drain wire foil shield signal wire " signal wire

To wire your module follow these steps.
1. Ateach end of the cable, strip some casing to expose the individual
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2-14 Chapter 2: Installation and Wiring

wires.

2. Trim the signal wires to-ihch (5 cm) lengths Strip about 3(6-inch (5
mm) of insulation away to expose the end of the wire.

WARNING HAZARD OF DAMAGE TO EQUIPMENT
__ Be carefulwhenstrippingwires.Wire fragmernsthatfall into a module
i. E couldcausedamageat powerup.

3. At one end of the cable, twist the draire and foil shield together,
bend them away from the cable, and apply shrink wrap. Then earth
ground at the preferred location based on the type of sensor you are
using. See Groundinggrlier in this chapter

4. At the other end of the cable, cut the draire and foil shield back to
the cable and apply shrink wrap.

5. Connect the signal wires to the terminal block. Connect the other end of
the cable to the analog input device.

6. Repeat steps 1 through 5 for each channel on the module.

NOTE SeeAppendix B,Using Thermocouple Junctions for additional
information on wiring grounded, ungrounded, and exposed thermoco

@ types.

Wiring Diagram

NC
INO

INO! ) >

cJC GroundedThermocoupli

Ungrounded Thermocoug ciC
IN3+

IN3

IN4-
IN4

IN5

IN5

[RIXXN® [X]X][X][X[X]

NC

P@II@II@II@I BRREEE T
® X ®
|

Us er 6 sal b 6300244-02 Rev. B



Chapter 2: Installation and Wiring 2-15

NOTE When using an ungrounded thermocouple, the shield must be conne

ground at the module end.

Section 2.8
Cold Junction
Compensation

To obtain accurate readings from each of the channels, the cold junction
temperature (temperature at the modul ed:
thermocouple wire and the input channel) must be compensatefworcold

junction canpensating thermistors have been integrated in the removable

terminal block. These thermistors must remain installed to retain accuracy.

WARNING Do not remove or loosen the cold junction compensating thermistor
assemblies located on between the tpwper and lower CJC terminals.
"I Both thermistor assemblies are critical to ensure accurate thermocou
t input readings at each chann&he module will operate in the
thermocouple mode, but at reduced accuracy if either CJC sensor is
removed. See Deteriming OpenCircuit Response (Bits 6 and.5)

If either of the thermistor assemblies are accidentally removéastal them by
connecting each one across each pair of CJC terminals.

Section 2.9

Calibration
The hermocouple module is initiallgalibrated at the factoryThe module must
be returned to the factory for calibration.
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Section 3.1
Module

Memory Map

Chapter 3
Module Data, Status, and
Channel Configuration

After installing thel769selT6l Isolated Thermocouple/mV Input Modulgou
must configure it for operation, usually using the programming software
compatible with theontroller (for example, RSLogix 500 or RSLogix 5000).
Once configuration is complete and reflected in the ladder logic, you need to
operate the module and verify its configuration.

This chapter contains information on the following:
1 Module memory map
1 Configuring channels

1 Accessing input image file data

The module uses eight input words for data and status bits (input image), and

seven configuration words.

Input Image
File

Configuration
File

\ 4

Input Image
8 words

Configuration
File
16 Words

Memory Map

Channel 0 Data Word Word 0
Channel 1 Data Word Word 1
Channel 2 Data Word Word 2
Channel 3 Data Word Word 3
Channel 4 Data Word Word 4
Channel 5 Data Word Word 5
General/Open-circuit Status Word 6
Over/Under Range Status Bits Word 7

Channel 0 Configuration Word _
Channel 1 Configuration Word | Word 1
Channel 2 Configuration Word _
Channel 3 Configuration Word _
Channel 4 Configuration Word | Word 4
Channel 5 Configuration Word _
Not Used | word 6
Not Used I
Not Used Word 8
Not Used Word 9
Not Used Word 10
Not Used Word 11
Not Used Wword 12
Not Used Word 13
Not Used Word 14
Not Used Word 15

User 6s
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3-2 Chapter 3: Module, Data, Status, and Channel Configuration
NOTE Not all controllers support program access to the configuration file. R
to your controll erds user manu§g
Section 3.2
Configuring
Channels
After module installation, you must configure operation details, such as
thermocouple type, temperature units, etc., for each cha@Ghahnnel
configuration data for the module is stored in the controller configuration file,
which is both readable and wable.
The configuration data file is shown below. Bit definitions are provided in
Channel Configuratiorbelow Detailed definitions of each of the configuration
parameters follow the table.
3.2.1Configuration Data File
The defult value of the configuration data is represented by zeros in the data
file. The structure of the channel configuration file is shown below.
Table 3-1. Configuration Data File
Word/
Bit 15 14| 13 | 12 |11 ] 10 98 7 6 5 4 3 1l o
) . Open Circuit . ADC Filter
Disable Data Format Input Type Temp Units o Display CJC Not
0 Channel 0 Channel 0 Channel 0 Channel 0 Condition Channel 0 Used Frequency
2 Channel 0 Channel 0
1 Disable Data Format Input Type TempUnits Ogs: dciiligcnwt Display CJC Not ﬁ?eccuil:::ry
Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 Used
Channel 1 Channel 1
9 Disable Data Format Input Type Temp Units Og;e)rr]ldciili;cnwt Display CJC Not ’?:lr)e((:qlii:;i;/
Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 Used Channel 2
3 Disable Data Format Input Type Temp Units Ogs: d(i:tli;CnUIt Display CJC Not ';“:?e(;ﬂ;i;
Channel 3 Channel 3 Channel 3 Channel 3 Channel 3 Used
Channel 3 Channel 3
Disable DataFormat Input Type Temp Units Open grcwt Display CJC Not ADC Filter
4 Condition Frequency
Channel 4 Channel 4 Channel 4 Channel 4 Channel 4 Used
Channel 4 Channel 4
Disable Data Format Input Type Temp Units OpenC.n?cwt Display CJC Not ADC Filter
> Channel5 |  Channel 5 Channel 5 Channel 5 Condition Channel5 | Used| odueny
anne! anne annel annel Channel 5 annel Channel 5
6 Not Used
7 Not Used
8 Not Used
9 Not Used
10 Not Used
11 Not Used
12 Not Used
13 Not Used
14 Not Used
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W;rtd/ 15 14| 13 | 12 |11 10 9ls 7 6 5 4 3 2| 1
15 Not Used

The configuration file can also be modified through the control program, if
supported by the controlleFor information on configuring the module using
RSLogix 500 (with MicroLogix 1500 controller), sé@pendix G for RSLogix
5000(CompactLogix controller), se&ppendix O for RSNetworx (176ADN),
seeAppendix E The structurend bit settings are shown in the section below

3.2.2Channel Configuration

Each channel configuration word consists of bit fields,settings of which
determine how the channel operat&&e the table below and the descriptions
that follow for valid configuration settings and their meanings.

Table 3-2. Channel Configuration

Bit 15|14 13|12 |11 |(10|9|8|7|6|5|4|3|2|1|0

Filter Frequency
4.17 Hz
10 Hz
16.7 Hz
19.6 Hz
62 Hz
470 Hz

P P, O OO R
O Ok O O B
P O Fr,r B OO

Unused 0

Channel Display
Channel Data Value 0
Channel CJC Value 1

Open Circuit
Upscale
Downscale
Last State
Zero

B O O
= O B+ O

Temp Units
°C 0
°F 1

Input Type
Type J Thermocouple
Type K Thermocouple
Type T Thermocouple
Type E Thermocouple
Type R Thermocouple
Type S Thermocouple
Type BThermocouple
Type N Thermocouple
Type C Thermocouple
Type L Thermocouple*
+50 mV
+100 mV

P P PP OOOOOOODOo
O o0 o0oOoOoOkr PP PP OOODO
P OFPORFRPRPFPOORFRPEL OO
OFrPFPORFPORFPOFR ORFrROo
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Bit 15| 14| 13|12 |11 |10|9|8|7|6|5|4|3|2|1]|0
Data Format
Raw/Proportional Data 0 0 0
Engineering Units 0 0 1
Engineering Unitx10 1 0 0
Scaled for PID 0 1 0
Percent Range 0 1 1
Chan. Enable
Enable 0
Disable 1
NOTE Default settings for a particular function are indicated by zero(s). For
example, the default filter frequency is 10.Hz

3.2.3Enabling or Disabling a Channel (Bit 15)

You can enable or disable each of the six channels individually using bithes.
module only scans enabled chann&sabling a channel forces it to be

recalibraed before it measures input daf@isabling a channel sets the channel
data word to zero.
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3.2.4Selecting Data Formats (Bits 12 through 14
This selection configures channels 0 through 5 to present analog data in any of

thefollowing formats:
1 Raw/Proportional Data
1 Engineering Units

1 Engineering Units 0

1 Scaled for PID

1 Percent Range
3-3. Channel Data Word Format

Input Data Format
Type EngineeringJnits x10 Engineering Units % Scaled Proportional
- - For Counts
e Cel sile Fahrege Celsiye Fahren
PID
J -210t0 1200 | -346 to 2192 | -2100 to 12000 | -3460 to 21920 | O'to -32767 to
16383 32767
K -270t0 1370 | -454 to 2498 | -2700 to 13700 | -4540 to 24980 | O'to -32767 to
16383 32767
T -270t0 400 | -454t0 752 | -2700t0 4000 | -4540t0 7520 | Oto -32767 to
16383 32767
E -270t0 1000 | -454 to 1832 | -2700 to 10000 | -4540 to 18320 | O'to -32767 to
16383 32767
R 0to 1768 32103214 | Oto 17680 320t0 32144 | Oto -32767 to
16383 32767
S 0to 1768 32103214 | Oto 17680 3201032144 | Oto -32767 to
16383 32767
B 300101820 | 572t03308 | 3000 to 18200 | 5720 to 32767 | Oto -32767 to
16383 32767
N -210t0 1300 | -346 to 2372 | -2100 to 13000 | -3460 to 23720 | Oto -32767 to
16383 32767
C 0 to 2315 32 104199 0 to 23150 3201032764 | Oto -32767 to
16383 32767
L -200t0 900 | -328'to 1652 | -2000 to 9000 | -3280 to 16520 | O'to -32767 to
16383 32727
+50mV | -500t0508 | -500to 508 | -5000 to 5000 | -5000 to 5000 | Oto -32767 to
16383 32767
+100 mV | -1000 to -1000 to -10000 to -10000 to 0to -32767 to
1000 1000 10006 10006 16383 32767
NOTE The engineering unit data formats represent real engineering temper:
units provided by the module to the controll@he raw/proportional
counts, scaledor-PID and percent of fukcale data formats may yield tf
highest effective resolutions, but ynalso require that you convert
channel data to real engineering units in your control program

4 Type B and C thermocouples cannot be represented in engineering units x 1 (°F) above 3276.7°F.
Software treats it as an over range error.
5 When millivolts are selected, the temperature setting is ignored. Analog input data is the same for either

°C or °F selection.
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Raw/Proportional Data

The value presented to the controller is proportional to the selected input and
scaled into the maximum data range allowed by the bit resolution of the A/D
converter and filter selected-he raw/proportional data format also provides the
best resolutionfoall the data formats.

If you select the raw/proportional data format for a channel, the data word will be
a number betweei32767 and +32767For example, if a type J thermocouple is
selected, the lowest temperature2if0°C corresponds te82767 couts. The

highest temperature of 120G corresponds to +32767.

Engineering Units x1

When using this data format for a thermocouple or millivolt input, the module
scales the thermocouple or millivolt input data to the actuaheagng values

for the selected millivolt input or thermocouple tygeexpresses temperatures
in 0.1°C or 0.1°F units. For millivolt inputs, the module expresses voltages in
0.01 mV units.

NOTE

Use the engineering unitd @ setting tgroduce temperature readings ir
whole degrees Celsius or Fahrenheit.

Engineering Units x10

When using a thermocouple input with this data format, the module scales the
input data to the actual temperature values for the selected thermocouple type.
With this format, the module expresses temperatureS@dr 1°F units. For
millivolt inputs, the module expresses voltages in 0.1 mV units.

Scaled for PID

The value presented to the controller is a signed integer with O representing the
lower input range and +16383 repenting the upper input range.

To obtain the value, thraodule scales the input signal range to a 0 to +16383
range, which is standard to the PID algorithm for the MicroLogix 1500 and other
Allen-Bradley controllers€.g.,SLC). For example, if type J thermocouple is
used, the lowest temperature for the therouple is210°C, which corresponds

to 0 counts.The highest temperature in the input range, LZGorresponds to
+16383 counts.

Percent Range

Input data is presented to the user as a percent of the specified Taege.
modulescales the input signal range to a 0 to +10000 raRgeexample, using
a type J thermocouple, the ran@&0°C to +1200°C is represented as 0% to
100%.

3.2.5Selecting Input Type (Bits 8 through 1}

Bits 8 through 11n the channel configuration word imdite the type of
thermocouple or millivolt input deviceEach channel can be individually
configured for any type of input.
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3.2.6Selecting Temperature Units (Bit 7)

The module supports two different linearized/scaled ranges for thermocouples,
degree<elsius (°C) and degrees Fahrenheit (Bif. 7 is ignored for millivolt

input types, or when raw/proportional, scafed-PID, or percent data formats

are used.

WARNING If you are using engineering und data format and degreeahrenheit
temperature units, thermocouple types B and C cannot achiesedigl
& temperature with 18it signed numerical representation. An examnge

t error will occur for the configured channel if it tries to represent the fu
scale value. The maximm representable temperature is 3276.7

3.2.7Determining Open-Circuit Response (Bits 6 and 5)

An opencircuit condition occurs when an input device or its extension wire is
physically separated or opeifhis can happen if theire is cut or disconnected
from the terminal block.

NOTE If either CJC sensor is removed from the module terminal block, its o
circuit bit is set (1) and the module continues to calculate thermocoug

@ readings at reduced accuradffan open CJC circuit is detected at powg
up, the module uses 2& as the ensed temperature at that locatidhan

open CJC circuit is detected during normal operation, the last valid C
reading is usedAn input channel configured for millivolt input is not
affected by CJC opedircuit conditions. See OperCircuit Detectim for
additional details

Bits 6 and 5 define the state of the channel data word when artiopaih
condition is detected for the corresponding chanmbke module overrides the
actual input data depending on the option that you specify when itslatect
open circuit. The opercircuit options are explained in the table below.

Table 3-4. Open-Circuit Response

Response Option | Definition

Upscale Sets the input data value to fufpperscale value of
channel data word'he full-scale value is determined by
the selected input type and data format.

Downscale Sets the input data value to fldver-scale value of
channel data word. THew-scale value is determined b
the selected input type and data format.

LastState Sets the input data value to the last input value prior t
the detection of the opesircuit.

Zero Sets the input data value to 0 to force the channel dat
word to 0.
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3.2.8Display CJC Data (Bit 4)

When Bit 4 is set, the CJC compensated temperatdisgkayed for each
channel instead of the measured thermocouple or millivolt reading. Setting bit 4
to 0 allows the measured thermocouple or millivolt reading to be displayed.

3.2.9Selecting Input Filter Frequency (Bits 0 through 2)

The input filter selection field allows you to select the filter frequency for each
channel 0 through 5. The filter frequency affects noise rejectitioff
frequencyyepeatability, and update time. The table below describes the effects
for each of tle 6userselectable filters.

The input filter selection field allows you to select the fiftequency for each
channel0 through 5.The filter frequency affects the following, as explained
later in this chapter:

1 Noise rejetion characteristics for module inputs
1 CutOff Frequency

1 Repeatability

1 Module update time

The table below summarizes théeets of each filter selection.
Table 3-5. Filter Effects

Channel
Update Channel
Time Update
(Chlto4) Time
Normal During CJC NMRR NMRR
Input Conversion | Sample Cut-Off 50 Hz 60 Hz
Filter Mode (Ch 0& 5)° Frequency | Repeatability Rejection | Rejection
4.17 Hz 246 msec 500msec 1Hz See0 74 dB 74 dB
10.0 Hz 106 msec 220msec 2 Hz See0 70 dB 70 dB
16.7 Hz 66 msec 140msec 4 Hz 2% (4.17 Hz values) 65 dB NA
FromO
19.6 Hz 57msec 122msec 5Hz 2% (4.17 Hz values) NA 74 B
FromO
62 Hz 26 msec 52msec 14 Hz 4% (4.17 Hz values NA NA
FromOQ)
470 Hz 8 msec 24 msec 109 Hz 10x (4.17 Hz values) | NA NA
FromO

Effects of Filter Frequency on Noise Rejection

The filter frequency that you choose for a module channel determines the amount

of noise rejection for the input# lower frequency (4.17 Hz versus 4/AQ)
provides better noise rejectioncdaimproves repeatabilifyout also increases

channel update timeA higher filter frequency provides lower noise rejection but
decreases the channel ugme and negatively affeatspeatability

6 Use channel update rates for channels 1 through 4 when CJCs are not being sampled.
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When selecting a filter frequency, be sure to conshikcut-off frequencyto
obtain acceptable noise rejectioBhoose a filter frequency so that your fastest
changing signal i s -offdfrequency.t hat of t he

The Filter Effects tabléists the expected normal mode rejection for each of the
filter settings.

Common Mbde Rejection is better than 115 dB at 50 and 60 Hz, with the 50 and
60 Hz filters selected, respectively, or with theHfilter selected.The module
performs well in the presence of common mode noise as long as the signals
applied to the user positiand negative input terminals do not exceed the
common mode voltage rating (x10 of the module.Improper earth ground

may be a source of common mode noise.

NOTE

Transducer power supply noise, transducer circuit noise, or process
variableirregularities may also be sources of normal mode noise

Cut-Off Frequency

The filter cutoff frequency-3 dB, is the point on the frequency response curve
where frequency components of the input signal are passed with 3 dB of
attenuation. Table3-5 shows cubff frequencies for the supported filters.

All input frequency components at or below the-cfitfrequency are passed by
the digital filter with less than 3 dB of attenuation. #dlquency components
above the cubff frequency are increasingly attenuated.

The cutoff frequency for each channel is defined by its filter frequency

selection. Choose a filter frequency so that your fastest changing signal is below
t hat o fscuatdfféeqiiencly. tThercébff frequency should not be

confused with the update time. The-offtfrequency relates to how the digital

filter attenuates frequency components of the input signal. The update time
defines the rate at which an input chalnis scannedand its channel data word is
updated.

Repeatability

Repeatabilityis the ability of the input module to register the same reading in
successive measurements for the same input sighal repeatabilityor an

input chanel depends upon the filter frequency selected farctimnnel. Table
3-5, abovedescribeshe repeatabilityor each of the range selections at the six
availablefrequencies.This table doesot include thesffects of unfiltered input
noise. Choose the frequency that most closely matches your requirements.

Module Update Time

The module update time is defined as the total time reqgtoraie module to

sample and convert the input signals of all enabled input channels and provide
the resulting data values to the processor. On an isolated module with one ADC
(Analogto-Digital Converter)per channel, all channels convert the signal in
parallel so the module update time is equal to the slowest channel update time in
normal conversion mode (normal conversion mode is defined when CJC is not
being sampled)
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The updateime can slow dwn for channels 0 and 5 duri@jC samplingvhich
occursonce every 10 second#t thesecond internalthe ADC switches from
measuring théhermocouple voltage to measuring @#Cvoltage Once a

sample of the CJC voltage is taken, the ADC will switch back to measuring the
thermocouple voltageThis switchingprocess increases the channel uptate.
Table3-5 shows the increased update time for channels 0 and 5 during the CJC
sampling processAfter the CJC sampling preess completes, channels 0 and 5
return to the, faster, normal conversion mode as described above.

For chanels 1, 2, 3and 4the update rate is fixed and unaffected by the CJC
measurement. Likewise, if all channels are confrgufor measuring millivolts,
then the CJCs are neveampledand the module updatiene is equal tothe
slowest configured channel update time

Chamel update time ialsodependent upon the input filteelection Table3-5
shows the channel update tintsed on filter selection

Examplel | Channels enabled for different input types
Channel 0 Input+50 mVwith 4.17 Hz Filter
Channel17 5) Input: Type J TC with 10 Hz Filter,
Module update time before CJC update

= slowest channel update time

=246ms

Module update time during CJC update
Channel5 update time changes to 500:ms

= slowest channel update time

=500ms

Example2 | All Channel enabled for thermocouple inputs
Channel07 5) Input: Type J TC with 478z Filter
Module update time before CJC update

= slowest channel upddtiene

=8ms

Module update time during CJC update
Channel 0 and 5 update time changes tm&4

= slowest channel gate time

=24ms

Example3 | All Channel enabled for millivolt inputs
Channel (0" 5) Input: £50 mV with 470 Hz Filter
CJCs not scanned

= slowest channel update time

=8ms
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Section 3.3
Input
Image File
The input image file represents data words and status wimglst words 0
through 5 hold the input data that represents the value of the analog inputs for
channels 0 through 5. These datards are valid only when the channel is
enabled and there are no errolrgput words 6 and 7 hold the status bito
receive valid status information, the channel must be enabled.
You can access the information in the input image file using the pragrgm
software configuration screeffor information on configuring the module in a
MicroLogix 1500 system using RSLogix 500, €edéor CompactLogix using
RSLogix 5000, seé.
Section 3.4
Input
Data File
The input data table allows you to access module read data for use in the control
program.yia word and bit access. The data table structure is shown in table
below.
Table 3-6. Input Data File
wordBit | 15 | 14 | 13 | 12 | 11 | 10| 9 | 8 [ 7|6 [5|a[3]2]1]0
0 Analog Input Data Channel 0
1 Analog Input Data Channel 1
2 AnalogInput Data Channel 2
3 Analog Input Data Channel 3
4 Analog Input Data Channel 4
5 Analog Input Data Channel 5
6 OC7| OC6| OC5|0C4|OC3|0C2|0OC1|0OCO| S7|S6|S5|S4|S3|S2|S1|S0
7 O7 | 06 | O5 | 04| O3 | 02| O1 | O0 |U7|UB|U5|U4|U3|U2|UL|UO

3.4.1Input Data Values
Data words 0 through 5 correspond to channels 0 through 5 and contain the

converted analog input data from the input devitlee most significant bit, bit
15, is the sign bit (SGN).

3.4.2General Status Bits (SO to S7)

Bits SO through S5 of word 6 contain the general status information for channels
0 through 5, respectivelyBits S6 and S7 contain general status information for
the two CJC sensors (S6 corresponds to CJCO, S7 to CliG&).(1), these bits
indicate arerror (over or undefrange, opeftircuit or input data not valid

condition) associated with that chann&he data not valid condition is described
below.

Input Data Not Valid Condition

The general status bits SO to S5 also indicate whether or noptitedata for a
particular channel, 0 through 5, is being properly converted (valid) by the
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module.Thi s Ainvalid datao condition can oc
new configuration to a channel is accepted by the module (proper configuration)

but before the A/D converter can provide valid (properly configured) data to the

1769 bus master/controllelhe following information highlights the bit

operation of the Data Not Valid condition

1. The default and module powap bit condition is reset (0).

2. The bit condition is set (1) when a new configuration is received and
determined valid by the module. The set (1) bit condition remains until
the module begins converting analog data for the previously accepted
new configuration. When conversion begithe bit condition is reset
(0). The amount of time it takes for the module to begin the conversion
process depends on the number of channels being configured and the
amount of configuration data downloaded by the controller

NOTE If the new configuration is invalid, the bit function remains reset (0) af
the module posts a configuration err@ee Configuration Errors

3. If A/D hardware errors prevent the conversion process from taking place,
the bit condition is set (1).

3.4.30pen-Circuit Flag Bits (OCO to OC7)

Bits OCO through OC5 of word 6 contain oparcuit error information for
channels 0 through 5, respectiveBgrors for the CJC sensors are indicated in
OC6 and OC7.The bhit is set (1) whean opercircuit condition exists.See
OpencCircuit Detection for more information on opeincuit operation.

3.4.40ver-Range Flag Bits (OO0 to O7)

Overrange bits for channels 0 through 5 and the CJC sensors are contained in
word 7, &en-numbered bitsThey apply to all input typesWhen set (1), the
overrange flag bit indicates an input signal that is at the maximum of its normal
operating range for the represented channel or seiibermodule automatically
resets (0) the bit wimethe data value falls below the maximum for that range.

3.4.5Under Range Flag Bits (U0 to U7)

Underrange bits for channels 0 through 5 and the CJC sensors are contained in
word 7, oddnumbered bitsThey apply to all input typeswhen set (1), the
underrange flag bit indicates an input signal that is at the minimum of its normal
operating range for the represented channel or seifibermodule automatically
resets (0) the bit when the undange condition is clearednd the dat value is
within the normal operating range.

Us er 6 sal b 6300244-02 Rev. B



Chapter 4
Diagnostics and
Troubleshooting

This chapter describes troubleshootingittidatedthermocouple/mV input
module. This chapter contains information on:

i Safety considerations while troubleshooting
i Internal diagnostics during module operation
1 Module errors

Section 4.1

Safety

Considerations
Safety considerations are an important element of proper troubleshooting
procedures. Actively thinking about the safety of yourself and others, as well as
the condition of your equipment, is of primary importance.
Thefollowing sections describe several safety concerns you should be aware of
when troubleshooting your control system.

WARNING Never reach into a machine to actuate a switch because unexpected
can occur and cause injury.

: ! E Remove alklectrical power at the main power disconnect switches be
checking electrical connections or inputs/outputs causing machine m

4.1.1Indicator Lights

When the green LEDn the module is illuminated, it indicates that power is
applied to the module and that it has passed its internal tests.

4.1.2Stand Clear of Equipment

When troubleshooting any system problem, have all personnel remain clear of
the equipment.The problem coul be intermittent, and sudden unexpected
machine motion could occuiHave someone ready to operate an emergency stop
switch in case it becomes necessary to shut off power.

4.1.3Program Alteration

There are several possible causes of alteration to the useampragcluding

extreme environmental conditigrislectromagnetiénterference (EMI), improper
grounding, improper wiring connections, and unauthorized tampelfiygu

suspect a program has been altered, check it against a previously saved master
program
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4.1.4Safety Circuits
Circuits installed on the machine for safety reasons, like-waeel limit
switches, stop push buttons, and interlocks should always beviredito the
master control relayThese devices must be wired in series so that when any one
device opens, the master control relay isedergized, thereby removing power
to the machineNever alter these circuits to defeat their function. Serious injury
or machine damage could result.
Section 4.2
Module
Operation vs.
Channel
Operation
The module performdiagnostic operations at both the module level and the
channel level.Module-level operations include functions such as pewgr
configuration, and communication with a 1769 bus master, such as a MicroLogix
1500 controller, 176ADN DeviceNet Adapter, oCompactLogix controller.
Channellevel operations describe channel related functions, such as data
conversion and ovepr undefrange detection.
Internal diagnostics are performed at both levels of operathmen detected,
module error conditions aimmmediately indicated by the module status LED.
Both module hardware and channel configuration error conditions are reported to
the controller.Channel overange or underange and opeaircuit conditions
are reported i n t heModoe Hamdivagebegorsiane p u t
typically reported i nRefehteyour contolierol | e
manual for detalils.
Section 4.3
Power-Up
Diagnostics
At module poweiup, a series of internal diagnostic tests are perforriigtdese
diagnostic tests areohsuccessfully completed, the module status k&mains
off and a module error is reported to the controller.
If module Indicated Corrective action:
status LED | condition:
is:
On Proper No action required
Operation
Off Module Fault | Cyclepower. If condition persists, replace tt
module. Call your local distributor or
Rockwell Automation for assistance.
Section 4.4
Channel
Diagnostics
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on every scan for configuration errors, ecvange and undelange, and open
circuit conditions.

4.4.1Invalid Channel Configuration Detection

Whenever a channel configuration word is improperly defined, the module
reports an errorSeethe following sectiongor a description of module errors.

4.4.20ver or Under Range Detection

Whenever the data received at the channel word is out of the defined operating
range,an ovefrange or underange error is indicated in input data word 7.

Possible causes of an eaftrange condition include:

1 The temperature is too hot or too cold for the type of thermocouple being
used.

1 The wrong thermocouple is being used foritiput type selected, or for
the configuration that was programmed.

1 The input device is faulty.
1 The signal input from the input device is beyond the scaling range.

4.4.30pen Circuit Detection

On each scan, the module performs agnaprcuit test on all enabled channels.
Whenever an opedaircuit condition occurs, the opeircuit bit for that channel
is set in input data word 6.

Possible causes of an open circuit include:
i The input device is broken
1 A wire is loose or cut
1 The inputdevice is not installed on the configured channel
1 Athermocouple is installed incorrectly

Section 4.5
Non-critical vs.
Critical Module
Errors

Non-critical module errors are typically recoverable. Channel errors-fange
or underrange errors) are negritical. Noncritical error conditions are indicated
in the module input data table.

Critical module errors are conditions that may prevent normal or recoverable
operation of the systemWhen these types of errors occur, tistem typically
leaves the run or program mode of operation until the error can be dealt with.
Critical module errors are indicatedtime Extended Error Coddater in this
section
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Section 4.6
Module Error
Definition

Analog module enrs are expressed in two fields as fdigit Hex format with

t he mos
AModul e

t significant
and

Erroro

error data is shown below.
Table 4-1. Module Error Table

fi E Xhe stmuclueedf the modole

f D%itnsét Nllz?(rjourle Extended Error Information

15/14|13|12|11|10,9 (8| 7|6 |5|4|3|2|1|0

ojo0o|0|0]O0]|]O0]|O 0o/|0|0j0O|0O0]|O0]|O
Hex Digit 4 Hex Digit 3 Hex Digit 2 Hex Digit 1

4.6.1Module Error Field

The purpose of the module error field is to classify module errors into three
distinct groups, as described in the table beld¥ve type of error determines
what kind of information exists in the extended error information figldese

types of module ero r s

ar e

typically

Refer to your controller manual for details.
Table 4-2. Module Error Types

Error Type Module Error Description
Field Value
Bits 9 through
11 (Binary)
No Errors 000 No error is present. The extended error
field holds no additional information.
Hardware 001 General and specific hardware error co
Errors are specified in the extended error
information field.
Configuration | 010 Module-specific errorcodes are indicate(
Errors in the extended error fieldThese error
codes correspond to options that you cq
change directly.For example, the input
range or input filter selection.

4.6.2Extended Error Information Field

d i The tivo fields ard d o n 6 t

reported

Check the extaed error information field when a naero value is present in
the module error fieldDepending upon the value in the module error field, the
extended error information field can contain error codes that are msjledific

or common to all 1769 analegodules.
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NOTE

If no errors are present in the module error field, the extended error
information field is set to zero

Section 4.7
Error Codes

Hardware Errors
General or modulspecific hardware errors are indicated by module error code

001. See¢he Extended Error Coddable

Configuration Errors
If you set the fields in the configuration file to invalid or unsupported values, the

module generates a criticaker.

TheExtended Error Codédablelists the possible modulgpecific configuration
error codes defined for the modules.

The table below explains the extended error sode
Table 4-3. Extended Error Codes

Hex I\E/Ir?g:“e Extende_d Error o
Error Type Equivalent | Code Informatlon Code | Error Description
(Binary) | (BInay)
No Error X000 000 0 0000 0000 No Errors
General X200 001 0 00000000 General Hardware error; no
Common additional information
Efrgiware X201 001 0 0000 0001 Powerup reset state
X300 001 1 0000 0000 General Hardware Error (ASIC)
X301 001 1 0000 0001 H/W ROM Error (Calibration Error)
X30B 001 1 00001011 Channel 0 ADC Error
gg;"c‘i’]‘jiire X30C 001 1 0000 1100 Channel 1 ADC Error
Error X30D 001 10000 1101 Channel 2 ADC Error
X30E 001 10000 1110 Channel 3 ADC Error
X30F 001 100001111 Channel 4 ADC Error
X310 001 1 0001 0000 Channel 5 ADC Error
X400 010 0 0000 0000 General Config Error: no additiona
information
Module . -
Specific X401 010 0 0000 0001 invalid input type selected chO
Configuration | X402 010 0 0000 0010 invalid input type selected chl
Error X403 010 0 0000 0011 invalid input typeselected ch2
X404 010 0 0000 0100 invalid input type selected ch3
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Hex :\E/Ir?g;"e Extended Error
Error Type . Information Code | Error Description
Equivalent | Code (Binary)
(Binary) y
X405 010 0 0000 0101 invalid input type selected ch4
X406 010 0 0000 0110 invalid input type selected ch5
X407 010 0 0000 0111 invalid input filter selected chO
X408 010 0 00001000 invalid input filter selected chl
X409 010 0 0000 1001 invalid input filter selected ch2
X40A 010 0 0000 1010 invalid input filter selected ch3
X40B 010 0 0000 1011 invalid input filter selected ch4
X40C 010 0 0000 1100 invalid inputfilter selected ch5
X40D 010 0 0000 1101 Invalid input format selected chO
X40E 010 0 0000 1110 Invalid input format selected chl
X40F 010 000001111 Invalid input format selected ch2
X410 010 0 0001 0000 Invalid input format selected ch3
X411 010 0 0001 0001 Invalid input format selected ch4
X412 010 0 0001 0010 Invalid input format selected ch5
X413 010 0 0001 0011 An unused bit has been set for ch(
(C:e.0)
X414 010 0 0001 0100 An unused bit has been set for chl
(Ce.l)
X415 010 00001 0101 An unused bit has been set for chZ2
(C:e.2)
X416 010 0 0001 0110 An unused bit has been set for ch3
(C:e.3)
X417 010 00001 0111 An unused bit has been set for ch4
(C:e.d)
X418 010 0 0001 1000 An unused bit has been set for ch5
(C:e.5)
X419 010 0 0001 1001 An unused bit has been set for
Module Configuration Register
(C:e.6)
Section 4.8
Module Inhibit
Function

Some controllers support the module inhibit function. See your controller manual
for detalils.

Whenever thd769selT61 module is inhibited, the module continues to provide
information about changes at its inputs to the 1769 CompactBus master (for
example, a CompactLogix controller)
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Getting Technical

Assistance
Note that your module contains electrostatic componentatbausceptible to
damage from electrostatic discharge (ESD). An electrostatic charge can
accumulate on the surface of ordinary wrapping or cushioning materibé
unlikely event that the module should need to be returned to Spectrum
Controls Inc., please ensure that the unit is enclosed in approved ESD
packaging (such as statishielding/metallized bag or black conductive
container). Spectrum Controls, Inc. reserves the right to void the warranty on
any unit that is improperly packaged for shipment.
RMA (Return Merchandise Authorization) form required for all product returns.
For further information or assistance, please contact your local distributor, or call
the technical support number provided under the Technical Support section in the
Preface.

Declaration of
Conformity
Available upon request
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Appendix A
Specifications

Input/Performance/Environmental Requirements

Input Description

Value

Operating Temperature

0°C to +60°C (32°F to +140°F)

Storage/NonOperating
Temperature

-40°C to +85°C (-40 °F to +185°F)

Operating Humidity

5% to 95% norcondensing

Storage/NorOperating 5% to 85%, norcondensing
Humidity
Vibration 10Hzto500Hz,5G
Shock
UnpackagedNor- 20 G, 9 ms, half sine;3 shocks/axis
Operating)

Unpackaged (Operating)

30G at1ll ms,half sine;1 shock/axis

Inputs per module

6 isolatedchannels of thermocouple/millivolt inputs

Input Types:
Voltage: +50 mV andt100 mV
Temperature: JK, T,E,R,S,B,N,and L
(thermocoupletypes)
Filters
CMRR Greater thari00 dB at 50 Hz (4.17 Hz, 10 Hz, 16.7 Hz filter)
Greater tharl00 dB at 60 Hz (4.17 Hz, 10 Hz, 19.6 Hz filter)
NMRR Greater tha®5 dB at 50 Hz (4.17 Hz, 10 Hz, 16.7 filter)

Greater tha®5 dB at 60 Hz (4.17 Hz, 10 Hz, 194 filter)

Input Impedance

Greater thal Mohms

Calibrated Accuracy

Linearization per ITS0, DIN 43710

Thermocouple Type J

+0.6°C maximumat 25 °C for4.17 Hz, 10 Hz, 16.AHz, and 19.6 Hz
filters.

+0.9°C maximumatO07i 60°C for4.17 Hz, 10 Hz, 16.7 Hz, and 19.
Hz filters.

Thermocouple Type
N (-200 C to 1300 C)

+1 °C maximumat25°C for 4.17 Hz, 10 Hz, 16.7 Hz, and 19.6 Hz
filters.

+1.5°C maximumat0 °C to 60°C for4.17 Hz, 10 Hz, 16.7 Hz, and
19.6 Hz filters.

User 6s
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Input Description

Value

Thermocouple Type
N (-210 C to-200 C)

+1.2°C maximumat 25 °C for4.17 Hz, 10 Hz, 16.7 Hz, and 19.6 H
filters.

+1.8°C maximumat0 °C to 60 °C for4.17 Hz, 10 Hz, 16.7 Hz, and
19.6 Hz fiters.

Thermocouple Type
T (-230 Cto 400 C)

+1 °C maximumat25°C for4.17 Hz, 10 Hz, 16.7 Hz, and 19.6 Hz
filters.

+1.5°C maximumat0 °C to 60 °C for4.17 Hz, 10 Hz, 16.7 Hz, and
19.6 Hz filters.

Thermocouple Type
T (-270 Ct0-230 C)

+5.4°C maximumat 25 °C for4.17 Hz, 10 Hz, 16.7 Hz, and 19.6 H
filters.

+7.0°C maximumat 0 °C to 60 °C for4.17 Hz, 10 Hz, 16.7 Hz, and
19.6 Hz filters.

Thermocouple Type
K (-225"Ct0 1370 C)

+1 °C maximumat25°C for4.17 Hz, 10 Hz16.7 Hz, and 19.6 Hz
filters.

+1.5°C maximumat 0 °C to 60 °C for4.17 Hz, 10 Hz, 16.7 Hz, and
19.6 Hz filters.

Thermocouple Type
K (-270 C to-225 C)

+7.5°C maximumat 25 °C for4.17 Hz, 10 Hz, 16.7 Hz, and 19.6 H
filters.

+10°C maximumat 0 °C to 60 °C for4.17 Hz, 10 Hz, 16.7 Hz, and
19.6 Hz filters.

Thermocouple Type
E (-210 C to 1000 C)

+0.5°C maximumat 25 °C for4.17 Hz, 10 Hz, 16.7 Hz, and 19.6 H
filters.

+0.8°C maximumat 0 °C to 60 °C for4.17 Hz, 10 Hz, 16.7 Hz, and
19.6 Hz filters.

Thermocouple Type
E (-270 Ct0-210 C)

+4.2 °C maximumat 25 °C for4.17 Hz, 10 Hz, 16.7 Hz, and 19.6 H
filters.

+6.3°C maximumat 0 °C to 60 °C for4.17 Hz, 10 Hz, 16.7 Hz, and
19.6 Hz filters.

Thermocouple Types
Sand R

+1.7 °C maximumat 25 °C for4.17 Hz, 10 Hz, 16.7 Hz, and 19.6 H
filters.

+2.6°C maximumat 0 °C to 60 °C for4.17 Hz, 10 Hz, 16.7 Hz, and
19.6 Hz filters.

Thermocouple Type C

+1.8°C maximumat 25 °C for4.17 Hz, 10 Hz, 16.7 Hz, and 19.6 H
filters.

+3.5°C maximumat 0 °C to 60 °C for4.17 Hz, 10 Hz, 16.7 Hz, and
19.6 Hz filters.

Thermocouple Type B

+3.0°C maximumat 25 °C for4.17 Hz, 10 Hz, 16.7 Hz, and 19.6 H
filters.

+4.5°C maximumat0 °C to 60 °C for4.17 Hz, 10 Hz, 16.7 Hz, and
19.6 Hz filters.
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Input Description

Value

Thermocouple Type L

+0.6 °C maximumat 25 °C for4.17 Hz, 10 Hz, 16.7 Hz, and 19.6 H
filters.

+0.9°C maximumat0 °C to 60 °C for4.17 Hz, 10 Hz, 16.7 Hz, and
19.6 Hz filters.

CJC Sensor range

0 to 85°C

CJC Sensoraccuracy

+0.2 °C maximum

CJC Measurement
accuracy

+0.1°C maximum

CJC Profile accuracy

+0.7 °C maximum

CJC Total accuracy
(sum of above)

+1.0°C maximum

Millivolt Inputs

+15 uV maximum foe:50 mV inputsat 25 °C for4.17 Hz, 10 Hz,
16.7 Hz, and. 9.6 Hz filters.

+25 uV maximum foe:50 mV inputsat0 °C to 60 °C for4.17 Hz, 10
Hz, 16.7 Hz, and 19.6 Hz filters.

+20 uV maximum foe:100 mV inputsat 25 °C for4.17 Hz, 10 Hz,
16.7 Hz, and 19.6 Hz filters.

+30 uV maximum foe:100 mV input °C to 60 °C for4.17 Hz, 10
Hz, 16.7 Hz, and 19.6 Hz filters.

NOTE: Accuracy idependent on the ADC filteselection, data
format, and input noise.

K (-170°C to 1370C)

Repeatability (at 25 C)’ 4.17 Hz
Thermocouple Types +0.1°C
J,Land N
Thermocouple Types +0.1°C
N (-110 C to 1300C)

Thermocouple Types +0.25°C
N (-210 C to-110C)

Thermocouple Types +0.1°C
T (-170 C to 400C)

Thermocouple Types +1.5°C
T (-270 C t0-170C)

Thermocouple Type +0.1°C

7 Repeatability for:

16.7 Hz filter is 2X the repeatability of the 4.17 Hz filter
19.6 Hz filter is 2X the repeatability of the 4.17 Hz filter
62 Hz filter is 4X the repeatability of the 4.17 Hz filter

470 Hz filter is 10X the repeatability of the 4.17 Hz filter
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Input Description Value
Thermocouple Type +2.0°C
K (-270C to-170C)

Thermocouple Type +0.1°C
E (-220 C to 1000C)

Thermocouple Type +1.0°C
E ((270C to-220C)

Thermocouple Types +0.4°C
Sand R

Thermocouple Type B +0.7°C
Thermocouple Type C +0.2°C

Millivolt Inputs

+6.0 microvolts

Data formats

EngneeringUnits x1, EngneeringUnits x10, Scaled for PID, Prop.
Counts, Percent of Fulicale

Input Filter

4.17 Hz, 10 Hz, 16.7 Hz, 19.6 Hz, 62 Hz and 470 Hz

Channel Update Time

Module or Single Channg
Minimum

Millivolt input: 8 ms with 470 Hz filter
Thermocouple input: 8 ms with 470 Hz filter, channel3,2, 5

Single Channel Max

Millivolt input: 246 ms with 4.17 Hz filter
Thermocouple inpu246 ms with 4.17 Hz filter, channels 1, 2, 3, 4

Thermocouple inpuB50 mswith 4.17 Hz filter, channels ,during
CJC measurement only

Module Max

Millivolt inputs only: 246 ms with 4.17 Hz filter
Thermocouple or mixed Thermocouple/Millivolt inputs:
550mswith 4.17 Hz filter (channels O oréhabled)

246 ms with 4.17Hz filter (channels 0 and disabled)

CJC Update time/intervals

CJC updatéime is 10ms and sampled once every 10 seconds

Open Circuit Detection
Time

Less tharl s

Isolation

Channel to Rack

500 VDC continuous7?10 VDC for 1 minute

Channel to Channel

500 VDCcontinuousi710 VDC for 1 minute

Cable Impedance

25 ohms maximum for specified accuracy

Power Requirements

Internal rack +5 V

150 mA maximum (continuous)

Internal rack +24 V

35 mA maximum (continuous)

Thermal Dissipation

Less than 2 W

Distance Rating

8

Input Protection

Voltage Modet35VDC continuous
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Input Description

Value

Max Current input is limited due to input impedance

Fault detection

Open circuit detection, oveange andinderrange error bits.
Open circuit detection time is equal to the channel update time.

Approximate Shipping
Weight (with carton)

2769 (0.61 Ibs.)

Module Dimensions

118 mm (heightx 87 mm (depthXx 35 mm (width)
Height including mounting tabs is 4.65 in. (heigh$3.43 in (depthX
1.38 in (width)

Height including mounting tabs is 5.43 in.

Table A-2. EMC Specification Table
Environmental Tests Description
Agency Certification C-UL certified (under CSA C22.Ro. 142)
UL 508 listed

CE compliant for all applicable directives

Hazardous Environment
Class

Class I, Division 2, Hazardous Location, Groups A, B, C, D
(ISA 12.12.01, G@JUL under CSA C22.2 No. 213)
Operating Temperature Code T5

Radiated and
Conducted Emissions

IEC610006-4 FCC Part 15B Class A

Electrical /IEMC:

The module has passed testing at the following levels:

ESD Immunity
(IEC610004-2)

4 kV contact, 8 kV air

Radiated Immunity
(IEC610004-3)

10 VMM, 80 to 1000 MHz, 80% amplitude whalation, 900 MHz &
1890 MHz 100% amplitude modulation

Fast Transient Burst
(IEC6100064-4)

4 kV

Surge Immunity
(IEC610004-5)

2 kV Line- Line, 4 kV Line- GND

Conducted Immunity
(IEC610004-6)

10V, 0.15 to 80 MHz

Regulatory Compliance
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Certifications (when product is mark&d)
cULus

CE

UKCA

ROROC

UL Listed for Class I, Division 2 Group A, B, C, D
Hazardous

Locations, certified for U.S. and Canada. See UL File
E180101.

UL Listed Industrial Control Equipment, certified for U.
and Canada. See UL File E140954.

CE European Union 2014/30/EU EMC Directive,
compliant with:

EN 610006-4; Industrial Emissions

EN 610006-2; Industrial Immunity

EN 61326; Meas./Control/Lab., IndusirRequirements
EN 61131-2; ProgrammableControllers

(Clause 8, Zone A & Blelectromagnetic Compatibility
Regulations 2016:

BS 611312, BS 6100665-4, BS 610066-2

Arrété ministériel n° 64045 du 29 ramadan 1436 (16
juillet 2015):
NM EN 611312, NM EN610066-4, NM EN 610006-2

8 For the latest up-to-date information, see the Product Certification link at www.spectrumcontrols.com for
Declarations of Conformity, Certificates and other certification details.
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Appendix B
Using Thermocouple
Junctions

This appendix describes thges of hermocouple junctions availatéad
explains the tradeffs in using them with th&769selT6l Isolated
thermocouple/mV analog input module.

WARNING

HAZARD OF ELECTRICAL SHOCK

Take care whenhoosing a thermocouple juncti@md connecting it
from the environment to the module. If you do not take adequate
precautions for a given thermocouple type, the electrical isolation o
module might be compromised.

Section A.1

Available thermocouple junctions are:

1 Grounded
1 Ungrounded (isolated
1 Exposed

Using a Grounded

Junction
Thermocouple

With a grounded junction thermocouple, the measuring junction is physically
connected to the protective sheath, forming a completely sealed integral junction.
If the sheath is mat (or electrically conductive), there is electrical continuity
between the junction and sheaifhe junction is protected from corrosive or
erosive conditionsThe response time approaches that of the exposed junction
type described in Using an Exposed Junction Thermocouple or8page

Measuring Junction

[ on Wi Metal Sheath Connected to Sheath
xtension Wire \ \
__?? "|
7:,:_—_;—4* /
— E— I 7-:/'

The shield input terminals forgtounded junction thermocouple are connected
together and then connected to chassis grolrse. of this thermocouple with an
electrically conductive sheath removes the thermocouple signal to chassis ground
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B-2 Appendix B: Using Thermocouple Junctions

isolation of the moduleln addition, if multige grounded junction

thermocouples are used, the module chatmehannel isolation is removed,

since there is no isolation between signal and sheath (sheaths are tied together).
It should be noted that the isolation is removed even if the sheathsasctzul

to chassis ground at a location other than the module, since the module is
connected to chassis ground.

1769sc-IT6l

Multiplexer

Grounded Junction with Shielded Cable IN O
a— O—1=2
~

Ca— Q}%

Metal sheath with Electrical Continuity
to Thermocouple Signal Wires

—_

p

Spectrum Controlsecommends that a grounded junction thermocouple have a
protective sheath made of electrically insulated material (for example, ceramic).
An alternative is to float the metal sheath with respect to any path to chassis
ground or to another thermocoupletalesheath.Thus, the metal sheath must be
insulated from electridly conductive process materiahd have all connections

to chassis ground brokeiote that a floated sheath can result in a less hoise
immune thermocouple signal.

Section A.2

Using an

Ungrounded

(Isolated) Junction

Thermocouple
An ungrounded (isolated) junction thermocouple uses a measuring junction that
is electrically isolated from the protective metal shedthis junction type is
often used in situations when noise will affect readings, as well as situations
using frequentiorapid temperature cycling-or this type of thermocouple
junction, the response time is longer than for the grounded junction.
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Appendix B: Using Thermocouple Junctions B-3

Measuring Junction Isolated from Sheath

=)

Section A.3

Using an Exposed

Junction

Thermocouple
An exposed junction thermocouple uses a measuring jurtbbiloes not have
a protective metal sheatlh thermocouple with this junction type provides the

fastest response time but leaves thermocouple wires unprotected against
corrosive or mechanical damage.

Measuring Junction with No Sheath

N

As shown in the next illustration, using an expgsettion thermocouple can

result in removal of chann#b-channel isolationlsolation is removed if

multiple exposed thermocouples are in direct contact with electrically conductive
process material.

1769sc-IT6I

To prevent violation of chann#b-channel isolation:

Us er 6 sal Al 6300244-02 Rev. B































































