... “Apter Power

Installation Instructions AB) Allen-Bradley

Uriginal Instructions by ROCKWELL AUTOMATION

MicroLogix 1200 RTD/Resistance Input Module

Catalog Number 1762-IR4

Topic Page

Summary of Changes 1

Product Overview 1

Mount the Module 4

Wire the Module 6

Module Specifications 10

Additional Resources 12

Summary of Changes

This publication contains the following new or updated information. This list includes substantive updates only and is not intended to reflect all changes.
Topic Page
Updated template throughout
Reorganized attentions and warnings 3.4
Updated General Specifications 10
Updated Environmental Specifications 1l
Updated Certifications 12
Product Overview

The 1762-IR4 MicroLogix™ 1200 expansion I/0 module is 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 degree 2@) and to circuits not exceeding Over Voltage Category 1) (IEC 60664-1).

The MicroLogix 1200 RTD/Resistance input module receives and stores digitally converted analog data from RTDs or other resistance inputs, such as potentiometers. The module
supports connections from any combination of up to four RTDs or other resistance inputs. See Module Specifications on page 10 for supported RTD and resistance types, their
assaciated temperature ranges, and the analog input signal ranges that each channel supports. Each of the four input channels is individually configurable for a specific input
device and provides open circuit or short-circuit and overrange or underrange indication.

(a)  Pollution Degree 2 is an environment where, normally, only non-conductive pollution occurs except that occasionally a temporary conductivity that is caused by condensation is expected.
(b)  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 the impulse voltage capability of the product's insulation.
(c) Pollution Degree 2 and Over Voltage Category Il are International Electrotechnical Commission (IEC) designations.
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MicroLogix 1200 RTD/Resistance Input Module Installation Instructions

WARNING:

« In Class | Division 2 applications, the bus connector must be fully seated and the bus connector cover must be snapped in place.
» In Class | Division 2 applications, all modules must be mounted in direct contact with each ather as shown on page 5. If DIN rail mounting is used, an end stop
must be installed ahead of the controller and after the last 1762 1/0 module.

» When used in a Class | Division 2, hazardous location, this equipment must be mounted in a suitable enclosure with a proper wiring method that complies with

the governing electrical codes.

Figure 1-1762-IR4 Module Overview

Front view Right top view

Module Description

Description Description
la Upper panel mounting tab 5 Bus connector cover
1b Lower panel mounting tab 6 Flat ribbon cable with bus connector (female pins)
2 1/0 diagnostic status indicators i Terminal block
3 Module door with terminal identification label 8 DIN rail latch
4 Bus connector with male pins 9 Pull loop

La

This equipment is sensitive to electrostatic discharge (ESD).
Follow ESD prevention guidelines when handling this equipment.

Mount the Module

For more information on proper grounding guidelines, see the Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.

Module Spacing

Maintain spacing from objects such as enclosure walls, wireways, and adjacent equipment. Allow 50.8 mm (2 in.) of space on all sides for adequate ventilation, as shown in Figure 2.

Figure 2 - Mounting Dimensions and DIN Rail Mounting
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IMPORTANT

MicroLogix 1200 expansion 1/0 can be mounted horizontally only.
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Field Wiring Connections

This product is intended to be mounted to a well-grounded mounting surface such as a metal panel. Additional grounding connections from the module’s mounting tabs or DIN rail
(if used) are not required unless the mounting surface cannot be grounded. See the Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1 for additional
information.

Wire the Module

ATTENTION: The grounded or expased thermacouples can become shorted to a potential greater than the potential of the thermacouple itself. Be careful when
wiring these types of thermacouples to avoid possible shock hazard.

Consider the following when wiring your system:
Do not use the module’s NC terminals as connection points.
«  Use Belden shielded, twisted-pair wire to achieve proper operation and high immunity to electrical noise.

+  Tolimit noise, locate the RTD and resistance device signal wires as far away as possible from power lines, load lines, and other sources of electrical noise, such as hard-
contact switches, relays, and AC motor drives.

«  Locate the RTD modules away from other modules that generate a significant amount of heat.

+  Under normal conditions, connect the drain wire and shield junction to earth ground, via a panel or DIN rail mounting screw at the 1762-IR4 module end.

«  For millivolt inputs, always use Belden™ 8761 (shielded, twisted-pair) or equivalent wire to achieve proper operation and high immunity to electrical noise.

«  If multiple power supplies are used with millivolt analog inputs, the power supply commons must be connected.

«  Keep the shield connection to a ground as short as possible.

«  Toachieve optimum accuracy, limit overall cable impedance by keeping your cable as short as possible. Locate the I/0 system as close to your sensors or actuators as
your application permits. See Table 10n page 6.

Figure 5 - Terminal Block Layout

EXCO
B2 Sense 0
Sense 2 RTNO
RTN 2
NC
NC
NC
NC
NC
®| | NC
B3 308
NC terminals are not intended for use as connection points. Sense 3 Sense 1
Do not connect any wires to the NC terminals. RTINS RTN 1

RTD Wiring Considerations

Since the operating principle of the RTD module is based on the measurement of resistance, take special care when selecting your input cable. For 2-wire or 3-wire configurations,
select a cable that has a consistent impedance throughout its entire length.

Table 1- Recommended Cables

Configuration

Recommended Cable

2-wire

Belden 9501 or equivalent

3-wire — less than 30.48 m (100 ft.)

Belden 9533 or equivalent

3-wire — greater than 30.48 m (100 ft.) or high humidity conditions

Belden 83503 or equivalent

IMPORTANT

The RTD module requires three wires to compensate for lead resistance error. We recommend that you do not use 2-wire RTDs if you need long cable runs,

as it reduces the accuracy of the system. However, if you need a two-wire configuration, reduce the effect of the lead wire resistance by using a lower
gauge wire for the cable (for example, use AWG #16 instead of AWG #24). The module terminal block accepts two AWG #14 gauge wires.

When using a 3-wire configuration, the module compensates for resistance error due to lead wire length. For example, in a 3-wire configuration, the module reads the resistance
due to the length of one of the wires and assumes that the resistance of the other wire is equal. If the resistances of the individual lead wires are much different, an error may exist.
The closer the resistance values are to each other, the greater the amount of error is minimized.

IMPORTANT

To ensure temperature or resistance value accuracy, the resistance difference of the cable lead wires must be equal to or less than 0.01 Q.

To make sure that the lead values match as closely as possible:
+  Keep lead resistance as small as possible and less than 25 Q.
+  Use quality cable that has a small tolerance impedance rating.
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«  Use a heavy-gauge lead wire that has less resistance per foot.

RTD Wiring Configurations

For a 3-wire configuration, the module can compensate for a maximum cable length that is associated with an overall cable impedance of 25 Q.

You can connect three configurations of RTDs to the 1762-IR4 madule:

«  2-wire RTD, which is composed of an RTD EXC (excitation) lead wire and an RTN (return) lead wire.
«  3-wire RTD, which is composed of a Sense and two RTD lead wires (RTD EXC and RTN).
«  4-wire RTD, which is composed of a Sense and two RTD lead wires (RTD EXC and RTN). The second sense wire of a 4-wire RTD is left open.

Figure 6 - 2-wire RTD Configuration

Cable shield to ground

XC 2 @ RTD EXC O RTD EXC
A

RTN 2
NC

(&
o

/\/\

Belden 9501 shielded cable

@ When using an ungrounded thermocouple, you must connect the shield to a ground at the module end.

IMPORTANT

2-wire configurations do not permit the module to compensate for resistance error to do lead wire length. The resulting analog data includes the effect of

this uncompensated lead wire resistance. The module continues to place the uncompensated analog data in the input data file, but the open circuit status
bit (OCx) is set in word 4 of the input data file for any enabled channel with a 2-wire configuration. These status bits may be used in the control program to
indicate that the analog data includes errors due to uncompensated lead wires. See I/0 Memory Mapping on page 9 for more information on open circuit

status bits.

Figure 7 - 3-wire RTD Configuration

® Cable shield to ground
RTD EXC RTD EXC
EXC 2 D
SENSE 2 [ s o=
D Return \ / Return Q?
RTN 2 -O—
Belden 9533 shielded cable
NC
/\/\
Figure 8 - 4-wire RTD Configuration
S Cable shield to ground
D RTD EXC RTD EXC
EXC 2
SENSE 2 |[) o [ o]
RTN 2 @ Return \ / - Return Qa
:
Belden 9501 shielded cable. O
NC Leave one sensor wire open.
L\

Wiring Resistance Devices (Potentiometers)

Patentiometer wiring requires the same type of cable as that for the RTD described in Table 10n page 6. Potentiometers can be connected to the module as a 2-wire or 3-wire
connection as shown in Figure 9 on page 8.
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A write-on label is provided with the module. Mark the identification of each terminal with permanent ink, and slide the label back into the door.

Wire the Fingersafe Terminal Block

Note: Fingersafe cover not shown.

When wiring the terminal block, keep the fingersafe cover in place.
1. Route the wire under the terminal pressure plate. You can use the stripped end of the wire or a spade lug. The terminals accept a 6.35 mm (0.25 in.) spade lug.
2. Tighten the terminal screw making sure that the pressure plate secures the wire. Recommended torque for terminal screws is 0.904 Nem (8 Ibein).

If you must remove the fingersafe cover, insert a screwdriver into one of the square wiring holes and gently pry the cover off. If you wire the terminal block with the
@ fingersafe cover removed, you cannot put it back on the terminal block because the wires are in the way.

Wire Input Devices to the RTD module

Use the shielded thermacouple extension cable that is recommended for the type of thermocouple that you are using, or Belden 8761 for non-thermacouple applications.

To wire your sensor to the module, follow these steps:
1. Ateach end of the cable, strip some casing to expose the individual wires.
2. Trim the signal wires to 2-in. lengths. Strip about 5 mm (3/16 in.) of insulation away to expose the end of the wire.

3. Atone end of the cable, twist the drain wire 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 that you are using.

At the other end of the cable, cut the drain wire and foil shield back to the cable and apply shrink wrap.
5. Connect the signal wires to the module terminal block and input.

Repeat steps 1...5 for each channel on the module.
1/0 Memory Mapping

For each module, slot x, words 0...3 contain the analog values of the inputs. Words 4 and 5 provide sensor/channel status feedback. The input data file for each configuration is
shown in Table 2.

Table 2 - Input Data File

Bit Position
Words s | w [ B | w | uw [ w | 9 | 8 | 7 | & | 5 | & | 3 [ 2 | 1] o
0 RTD/Resistance Input Data Channel 0
1 RTD/Resistance Input Data Channel 1
2 RTD/Resistance Input Data Channel 2
3 RTD/Resistance Input Data Channel 3
4 Reserved oc3 | o2 | oot | oco Reserved EEREEEEE
5 w | oo | u | 0 u2 02 U3 03 Reserved

Sx = General status bits for input channels 0...3 (00...03).

This bit is set (1) when an error (overrange, underrange, open circuit, or input data not valid) exists for that channel. An input data not valid condition is determined by the user program. See the
1762-IR4 RTD/Resistance Input Module User Manual, publication 1762-UMO03 for additional details.

« 0Cx = Open circuit indication for channels 0...3 (00...03), with either RTD or resistance inputs. Short-circuit detection for RTD inputs only. Short-circuit detection for resistance inputs is not indicated
because 0 is a valid number.

0x = Overrange flag bits for channels 0...3 (00... 03) with either RTD or resistance inputs. These bits can be used in the control program for error detection.

Ux = Underrange flag bits for channels 0...3 (U0...U3) with RTD inputs only. These bits can be used in the control program for error detection. Underrange detection for direct resistance inputs is not
indicated because 0 is a valid number.

Rockwell Automation Publication 1762-INO14C-EN-P - December 2023


https://literature.rockwellautomation.com/idc/groups/literature/documents/um/1762-um003_-en-p.pdf

MicroLogix 1200 RTD/Resistance Input Module Installation Instructions

Addressing

The addressing scheme for MicroLogix 1200 expansion I/0 is shown in Figure 11.

Figure 11 - Addressing Scheme

U]
Data file Slot number

T
= —=[1:X

| |
Slot delimiter / /

Word delimiter

(1) 1/0 on the controller (embedded 1/0) is slot 0. /0 added to the controller (expansion 1/0) begins with slot 1.

Module Specifications

ord
j/OA/ Bit (0...15)

\ Bit delimiter

General Specifications

Attribute Value

Dimensions Without mounting tabs: 90 x 40 x 87 mm (3.54 x 1.57 x 3.42 in.)
HxWxD With mounting tabs: 90 x 40 x 110 mm (3.54 x 1.57 x 4.33 in.)
Shipping weight, approx. 260 ¢ (717 02)

Voltage range, operating 55;3122655\y [ﬁ?

Bus current draw, max gg m g gXVD[EC

Enclosure type rating

None (open-style)

Wire Size
Wire Type Wire Type
Min Max
Wire size - 3
Solid 2.08 mm?* (14 AWG)
——————— 033 mm?(22 AWG) Copper wire rated @ 90 °C (194 °F)
Stranded 1.31mm? (16 AWG)
Terminal screw torque 090 Nem (8 Ibein)®
- 1green health indicator
Status indicators 4 red error indicators
(1) Tighten RTB hold down screws by hand. Do not tighten the screws with a power tool.
Input Specifications
Attribute Value
Number of inputs A
Number of commons 1
Voltage category 24V DC
Operating voltage range 20.4...26.4VDC
100 Q Platinum 385 10 Q Copper 426
200 Q Platinum 385 120 Q Nickel 672
500 Q Platinum 385 120 Q Nickel 618
1000 Q Platinum 385 604 Q Nickel-iron 518
Input types 100 Q Platinum 3916 0.150 Q
200 Q Platinum 3916 0..500Q
500 Q Platinum 3916 0..1,000 Q
1000 Q Platinum 3916 0..3,000 Q
Converter type Sigma-Delta
Channel to channel isolation +10VDC

Resolution

Input filter and configuration dependent.

See the 1762-IR4 RTD/Resistance Input Module User Manual, publication 1762-UM003, for more information.

Common mode rejection, min

110 dB @ 50 Hz with the 10 Hz or 50 Hz filter selected
110 dB @ 60 Hz with the 10 Hz or 60 Hz filter selected

Normal mode rejection ratio, min

70 dB @ 50 Hz with the 10 Hz or 50 Hz filter selected
70 dB @ 60 Hz with the 10 Hz or 60 Hz filter selected

Non-linearity (in percent full-scale)

+0.05%

Input group to system isolation

30V AC/30V DC rated working voltage
(N.EC. Class 2 required)
(IEC Class 2 reinforced insulation)

type test: 500V AC or 707V DC for 1 minute

10
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Input Specifications (Continued)

Attribute Value
+05°C (°F) for Pt 385
Typical Accuracy +0.4 °C (°F) for Pt 3916 £040 3 for 180 €2 range
[Auto-calibration enabled] at 25 °C (77 °F) ambient | +0.2 °C ( °F) for Ni 100 fgrrmﬂl] Qr;r:]gee
with module operating temperature at 25 °C (77 °F)V | £0.3 °C ( °F) for Nife 15 Q for 3000 Q range
+0.6°C ( °F) for Cu = I
Lo P +0.25 0 for 150 Q range
Typical Accuracy 104 °C (°F) for Ni +0.8 Q for 500 Q range
[Auto-calibration enabled] at 0...55 °C (32..131 °F) +055°C  °F) for NiFe +15 Q for 1000 Q range
1 (°F) for Cu +2.5 Q for 3000 Q range

Accuracy drift @ 0...55 °C (32..131 °F)

+0.026 °C/ °C (0.026 °F/ °F) for Pt 385

+0.023 °C/ °C (0,026 °F/ °F) for Pt 3976 +0.007 Q/ °C (0.012 Q/ °F) for 150 Q range

ol L0028 Fi F) for P +0.023 €/ °C (0.041 )/ °F) for 500 Q range
o ) =D0.043 0/ °C (077 O °F) for 1000 2 ange
T 20 O O [ o oL O +0.072 Q/ °C (0130 Q/ °F) for 3000 Q range
+0.082 °C/ °C (0.026 °F/ °F) for Cu

Repeatability®?

+0.1°C (+0.18 °F) for Ni and NiFe

+0.2 °C (+0.36 °F) for other RTD inputs
+0.04 Q for 150 Q resistances

+0.2 Q for other resistances

Excitation current source

0.5 mA and 1.0 mA selectable per channel

Open circuit detection timel 6...1,212 ms
Input impedance >10MQ
Vendor ID code 1

Product type code 10

Product code 65

(1) Accuracy is dependent on the Analog/Digital converter filter rate selection, excitation current selection, data format, and input noise.
(2)  Repeatability is the ability of the input module to register the same reading in successive measurements for the same input signal.

(3)  Open circuit detection time is equal to channel update time for EXC and RTN leads only, Open circuit detection on Sense input is performed during cyclic lead calibration (every 5 minutes) and only on those channels where cyclic

lead calibration is enabled.

Environmental Specifications

Attribute

Value

Temperature, operating

IEC 60068-2-1(Test Ad, Operating Cold),

IEC 60068-2-2 (Test Bd, Operating Dry Heat),

IEC 60068-2-14 (Test Nb, Operating Thermal Shock):
0°C < Ta<+55 °C (+32 °F < Ta < +131°F)

Temperature, ambient, max

55 °C (131 °F)

Temperature, surrounding air, max

55 °C (131°F)

Temperature, nonoperating

|EC 60068-2-1(Test Ab, Unpackaged Nonoperating Cold),

IEC 60068-2-2 (Test Bb, Unpackaged Nonoperating Dry Heat),

IEC 60068-2-14 (Test Na, Unpackaged Nonoperating Thermal Shock):
-40 °C...+85 °C (-40 °F...+185 °F)

Relative humidity

IEC 60068-2-30 (Test Db, Unpackaged Damp Heat):
5..95% noncondensing

Vibration

IEC 60068-2-6 (Test Fc, Operating):
59 @ 10..500 Hz

Shack, operating, panel mounted

IEC 60068-2-27 (Test Ea, Unpackaged Shock):
30q

Shack, nonoperating

IEC 60068-2-27 (Test Ea, Unpackaged Shock):
50g

Emissions

IEC 61000-6-4

ESD immunity

IEC 61000-4-2:

4 kV contact discharges
8 kV air discharges

4 kVindirect discharges

Radiated RF immunity

|EC 61000-4-3:
10V/m with 1kHz sine wave 80% AM from 80...1000 MHz

Surge transient immunity

|EC 61000-4-5:
+1KV line-line(DM) and +2 kV line-earth(CM) on signal ports

Conducted RF immunity

|EC 61000-4-6:
10V rms with 1kHz sine wave 80% AM from 150 kHz...80 MHz
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