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Cat. No. 1771-IXE Series C

Use this document as a guide when installing the 1771-IXE series C
thermocouple/mV input module.
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The thermocouple/mV input module is sensitive to electrostatic
discharge.

!
ATTENTION:    Electrostatic discharge can damage 
integrated circuits or semiconductors if you touch
backplane connector pins.  Follow these guidelines
when you handle the module:

• Touch a grounded object to discharge static potential
• Wear an approved wrist-strap grounding device
• Do not touch the backplane connector or 

connector pins
• Do not touch circuit components inside the module
• If available, use a static-safe work station
• When not in use, keep the module in its 

static-shield bag
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If this product has the CE mark it is approved for installation within
the European Union and EEA regions. It has been designed and
tested to meet the following directives.
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This product is tested to meet Council Directive 89/336/EEC
Electromagnetic Compatibility (EMC) and the following standards,
in whole or in part, documented in a technical construction file:

• EN 50081-2EMC – Generic Emission Standard, 
Part 2 – Industrial Environment

• EN 50082-2EMC – Generic Immunity Standard, 
Part 2 – Industrial Environment

This product is intended for use in an industrial environment.
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This product is tested to meet Council Directive 73/23/EEC
Low Voltage, by applying the safety requirements of EN 61131–2
Programmable Controllers, Part 2 – Equipment Requirements and
Tests.

For specific information required by EN 61131-2, see the appropriate
sections in this publication, as well as these Allen-Bradley
publications:

• Industrial Automation Wiring and Grounding Guidelines For
Noise Immunity, publication 1770-4.1

• Guidelines for Handling Lithium Batteries, publication AG-5.4

• Automation Systems Catalog, publication B111

The 1771-IXE module can be used with any 1771 I/O chassis.
Compatibility and data table use is listed below.
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Do not use this module with cat. no. 1771-AL PLC-2/20 or 2/30
Local Adapter.
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The module receives its power through the 1771 I/O power supply
and requires 850mA from the backplane.

Add this current to the requirements of all other modules in the I/O
chassis to prevent overloading the chassis backplane and/or
backplane power supply.

!
ATTENTION:  Do not insert or remove modules from
the I/O chassis while system power is ON.  Failure to
observe this rule could result in damage to module
circuitry.

Place your module in any I/O module slot of the I/O chassis except
for the extreme left slot. This slot is reserved for PC processors or
adapter modules.

Group your modules to minimize adverse affects from radiated
electrical noise and heat.  We recommend the following.

• Group analog input and low voltage dc modules away from ac
modules or high voltage dc modules to minimize electrical noise
interference.

• Do not place this module in the same I/O group with a discrete
high-density I/O module when using 2-slot addressing.  This
module uses a byte in both the input and output image tables for
block transfer.
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Place your module in any slot in the chassis
except the leftmost slot which is reserved for
processors or adapters.

ATTENTION:  Observe the
following precautions when
inserting or removing keys:

• insert or remove keys with 
your fingers

• make sure that key placement 
is correct

Incorrect keying or the use of a tool
can result in damage to the
backplane connector and possible
system faults.
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!
ATTENTION:    Remove power from the 1771 I/O
chassis backplane and field wiring arm before
removing or installing an I/O module.

• Failure to remove power from the backplane or wir-
ing arm could cause module damage, degradation of
performance, or injury.

• Failure to remove power from the backplane could
cause injury or equipment damage due to possible
unexpected operation.
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Connect your I/O devices to the cat. no. 1771-WI wiring arm
shipped with the module.

!
ATTENTION:    Remove power from the 1771 I/O
chassis backplane and field wiring arm before
removing or installing an I/O module.

• Failure to remove power from the backplane or
wiring arm could cause module damage, degradation
of performance, or injury.

• Failure to remove power from the backplane could
cause injury or equipment damage due to possible
unexpected operation.

Input connections for the 1771-IXE are shown below.
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Recommended maximum cable length for voltage-mode input
devices is 50 feet, due to possible signal degradation and electrical
noise immunity in typical industrial environments.

When using shielded cable wire, ground the foil shield and drain
wire only at one end of the cable. We recommend that you wrap the
foil shield and drain wire together, and connect them to a chassis
mounting bolt, grounding stud or chassis single-point grounding
point. Use heat shrink tubing to seal the exit point of the wires. At
the opposite end of the cable, tape exposed shield and drain wire
with electrical tape to insulate it from electrical contact.
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You must configure the module to conform to the analog device and
specific application that you have chosen. Use the configuration
information below to configure your module to your specifications.
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Use the following table to read data from your input module.
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���� If a write block of five words with all zeroes is sent to the module,
default selections will be:

• Millivolt  input
• one input type
• temperature in oC
• BCD data format
• no real time sampling (RTS) (50ms)
• no alarming

The front panel of the thermocouple/mV input module contains a
green RUN indicator and a red FAULT indicator. At power-up, the
module momentarily turns on the red indicator as a lamp test, then
checks for:

• correct RAM operation

• EPROM operation

• EEPROM operation

• a valid write block transfer with configuration data

If there is no fault, the red indicator turns off.

Thereafter, the module lights the green RUN  indicator when
operating without fault, or lights  the red FAULT indicator when it
detects fault  conditions.  If the red FAULT indicator is on, block
transfers will be inhibited.

 Possible module fault causes and corrective action is described in
the following table.
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Design your program to monitor status bits in the lower byte of word
1, and to take appropriate action depending on your application
requirements. You may also want to monitor these bits while
troubleshooting with your industrial terminal. The module sets a bit
(1) to indicate it has detected one or more of the following
conditions:
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Design your program to monitor over/under range bits, and to take
appropriate action depending on your application requirements.  You
may also want to monitor these bits while troubleshooting with your
industrial terminal.

Bits 00–07 and 10–17 each represent an input for channels 1–8,
respectively. For example, bit 04 represents input channel 5.  The
module sets a bit (1) to indicate it has detected an out of range
condition.
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Design your program to monitor status bits in word 13 during
auto–calibration, and to take appropriate action depending on your
requirements. You may also want to monitor these bits while
troubleshooting with your industrial terminal. The module sets a bit
(1) to indicate it has detected one or more of the following conditions
as shown below.
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The accuracy of your thermocouple readings depends on:

module accuracy

lead resistance effect

accuracy of the thermocouple

Use the calibration procedure in Chapter 7 to adjust your module to
compensate for your specific environment.

Thermocouple Range Accuracy Based on Temperatures
Above 0oC
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Modules are typically calibrated at 25oC.

• If the I/O chassis in which the 1771-IXE is operating is at
25oC, column A represents the maximum error for that
thermocouple type.

• If the chassis operating temperature is less than or greater than
25oC, use the formula below to calculate the maximum error.
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Millivolt Range Accuracy
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Radiated Noise Susceptibility
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The open thermocouple detection circuit injects a current of
approximately 7.3 nanoamps into the thermocouple cable. A total
lead resistance of 1370 ohms (685 ohms one–way) cable resistance
will produce +1 count (10uV) of error.
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Source resistance causes similar errors to occur with millivolt inputs.
If source resistance is less than 100 ohms, no compensation is
necessary to maintain stated accuracy. If source resistance is greater
than 100 ohms, the error can be calculated as follows:

�''&' �"% ��#"�'�)"&% �&*%)(� �

��
	� �( ���		��"%�

�( � ��� &!$(
�

Where Rs = source resistance (one–way cable resistance)
Vin = applied input voltage

When using thermocouples, Vin is the approximate thermocouple
voltage of the temperature of interest.
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To maintain a display error of < 5uV at Vin = OV, RS should be <
341 ohms. Refer to NBS NM–125 Thermocouple Reference Tables
for determining actual thermocouple voltage versus temperature
readings.

The analog input module has hardware–based high frequency filters
on all channels to reduce the effect of electrical noise on the input
signal.  These are 6–pole filters, which begin rolling off at 8.0Hz.

This filtering is in addition to the software-based digital filtering
selected in the module’s BTW configuration.
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The following is a list of major differences between Series A, Series
B and Series C Thermocouple/Millivolt Input module (cat. no.
1771–IXE).
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