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Signal Conditioner Specifications

Summary of Changes
This publication contains new and updated information as indicated in the following table.
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Signal Conditioner Specifications

Introduction

Signal Conditioners improve signal quality by accurately
transmitting process measurements between field devices and the
control system. Signal Conditioners apply the principle of
transformer coupling to galvanically isolate and reproduce the
signal. This cost effective method of transmission promotes
process efficiency in a production or automation environment.

PWR
Tl
PWR o "

Critical process measurements such as temperature, pressure, flow,
level, weight, speed, frequency, current, or voltage in your
continuous or batch production process are exposed to ground
loops, noise, and harsh environmental conditions that result in
erroneous signals. Signal conditioners can overcome these
challenges to provide a reliable signal.

@ wion-sradiey 931N-C121

Functions of a Signal Conditioner

Isolation

Process measurement signals are often inaccurate and degraded
between the measurement point and control system due to
reasons such as different ground references in one loop, losses due
to long wire lengths and electrical noise from environment. Signal
conditioners receive the signal from the field, isolate, reproduce,
and transmit the higher-quality signal to the control system.
Two-way Isolation - the input and output signals are
separated electrically from each other and decoupled.
Three-way isolation- the input, output, and auxiliary
power supply are separated electrically from each other and also decoupled.

Four-way isolation - is provided when there are multiple channel in either input or output side.

Signal Conversion

The breadth of process measurement technologies and manufacturers has led to a wide variety of signal outputs from the
measurement device. These signals may not be a standard process signal that the control system can read. Signal
conditioners can solve this challenge by converting the signal from field device to a control system preferred signal type.
The ability to convert current measurements up to 60 A and voltage measurements up to 480V to astandard 4 20mA,
0 10V or relay output has become attractive for several applications that prefer transmitting low energy signals.

Signal Amplification

When a measured signal is too low for processing, signal conditioners can amplify the signal and provide a higher-level
standard analog signal. An example of low-level signal would be a thermocouple that has millivolt output.
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Signal Linearization

Many of the process variables do not have linear characteristics for changes in measurement. Signal conditioner can
process these non-linear signals by compensation and create a standard linear signal. Level measurement in an uneven
container and thermocouple are some examples for a non-linear signal output.

Signal Splitting

Signal conditioners have the ability to produce two outputs from one input. This is useful when process measurements
are needed at two different locations for monitoring and control.

Applications

Signal conditioners are commonly used in the following
industries.

Food and Beverage Production
Wiater Treatment

Chemical Processing

Energy and Power Plants

Steel Production

Oil and Gas

Pharmaceutical
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Common Measurement Instrumertesrthet with Signal Conditioners

Measurement Instruments
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Signal Conditioner Specifications

Product Range -Problem Solvers for Process Au

Given the wide variety of analog 1/0 available in modern industrial and
process control systems, some question why Analog Signal Conditioners
are used. Here are a few examples of why an Analog Signal Conditioner are
desirable or required in an installation.

Local Alarm/Indication

Many analog signals are passed to local indicators and alarms, which then
need to be isolated from each other.

Long-Distance Transmission

Instead of running expensive cable to the control system (for example, thermocouples for temperature), Analog Signal
Conditioners can isolate and convert to a high-level signal that is easier to transmit (for example, 4...20 mA).

Non-Isolated Analog I/O

If the existing control system does not provide isolated analog inputs, a separate Analog Signal Conditioner is often used
to provide signal isolation when required for example, if the control system requires protection from electrical noise
pulses on its analog inputs.

Isolation of the Power Source

Where the control system cannot provide power for the sensor/transmitter, it is often convenient to provide isolation of
the power source using an Analog Signal Conditioner.

Local Display and Linearization

When a dedicated local display is required, the analog signal can be split using an analog signal conditioner. Signal
conditioners offer the flexibility to

6 Rockwell Automation Publication 931-TD002D-EN-P - February 2020
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Analog Signal Processing

Analog signals involve the measurement of constantly changing physical operating characteristics, which come in many
different forms, the most common of which are temperature and pressure. These signals are often found in processes
that involve harsh industrial environments or are exposed to the elements. Such environmental conditions can
significantly affect the quality of the transmitted signal and are also constantly changing themselves. Additionally,
such industrial processes often require that these signals are able to be accurately transmitted over long distances.
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Temperature Measurement
Thermocouples

Analog signal conditioners with 2-way isolation separate the inpuhARMEWRaFIEHFtioners for connecting conventional thermocouples are fi
from each other electrically atieedeeaspting circuits. Potential diffggt¢R% compensation as standard. These devices amplify and linearize the
caused by long line lengths and common reference points are eligjgiaethths glecteealby the thermocouple. This guarantees accurate analo:

separation also protects against irreparable damage caused by aveRaBagRS @Al eliminating sources of interference or error.
inductive and capacitive interference.

Two-Way Isolation

~

Ve Frequency Conversion
Three-Way Isolation

Analog signal conditioners with three-way isolation separate the suppbgwsiiagedonditioners are available to convert frequencies into standarc

the input and output circuits. signals. Downstream controls diredhgnefocess standard analog signals.
Ve
Passive Isolation Current Monitoring

Analog signal conditioners with passive isolation offer an additionahaldepsige totiditioners arecavesiabiedoitoringrfents up to 60 A
they do not require an additional voltage supply. The power supplx@ah®@nalogssigielices cause a switched output to be triggered by current
conditioner can be provided eitheobgutmiinprcuit. This current lodiefeedhe set value and may also provide analog outputs for continuous mol

is characterized by low power consumption the load current.
PT100
> 9 ) > >
ul
Ve Ve
Temperature Measurement Voltage Monitoring
PT100

_ N _ Analog signal conditioners arecavegiaibedoitoriogrfents up to 60 A
A number of analog signal conditioners are available for temperajrednBRsUraB N Hevices cause a switched output to be triggered by current

For example, PT100 signals in 2-, 3- and 4-wire systems are conygé¢ iossiaislaidand may also provide analog outputs for continuous mo
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Bulletin 931N - Nano Series

Isolate, Convert, Split, and Amplify Numerous Signals
Analog 0/4 20 mA, 0/1/2 10V
Bipolar —10 mA,—20 mAand-11.5 +11.5V
Thermocouple B, E, J,K,L,N,R, S, T, U, W3, W5, LR
RTD Pt10/20/50/100/200/250/300/400/500/1000, Ni50/100/120/1000
Linear Resistance 0 10,000
Potentiometer 10 100 k

Features
Space-saving 6 mm housing

Easy onboard configuration

Angled terminals for ease of wiring

High galvanic isolation: 2.5 kv AC

High accuracy: 0.05%

Fast response time for all analog signals: <5/7 ms
Low power consumption

Sensor and signal error detection

Power rail option reduces supply wiring

One feed module powers up to 75 devices

Extensive global certifications: UL/CSA, CE, ATEX, IECEX, FM, DNV-GL, KC, RCM,

Hazardous Area (Class 1 Div 2/Zone 2)Extensive global certifications: UL/CSA/cULus, CE, ATEX, IECEX,
FM, DNV-GL, KC,RCM, Class 1 Div2 N

Ot 023 mA O%g?g/TOAV DS + 10mA, = 20 Channel Power
Input Configurable AU
931N -C121 1 24V DC
931N -C122 Splitter 24V DC
0f23 mA 931N -C141 1 Input Loop
931N -C144 2 Input Loop
931N-C161 1 Output Loop
931N-C164 2 Output Loop
0/4f20 mA; 0/1/2f5/10V| 931N-A221 1 24V DC
(Configurable) 931N-A222 Splitter 24V DC
+10/+20 mA, £10V 931N-X221 1 24V DC
(Configurable) 931N-X422 931N-X422 Splitter 24V DC
Thermocouple J/K 931N-T221 1 24V DC
PT100 931N-R161 1 Output Loop
931N-R221 1 24V DC
Thermocouple J, K; PT 931N-N161 1 Output Loop
Universal 931N-U221 1 24V DC

(1) All thermocouples, PT/RTDs, Potentiometer, Resistance, Current, Voltage
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931N - Nano Series Signal Conditioners

Analog Signal Converter -24V DC, 931N-C121

AA 2 XN

oy SMNCI2N

@ Aen-ra

Space saving design - 6.1 mm wide

Power rail option eliminates power supply wiring
Easy installation, no setup

High galvanic isolation and accuracy

Fast response time <7 ms

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions

This device provides three-way galvanic isolation between
input, output, and power supply; and replicates the exact
input signal value to output. The isolation eliminates
ground loop/noise related errors to provide a reliable
signal. The input is protected against overvoltage and
polarity error. This device offers a cost-effective way to
isolate and convert current signals to PLC or control
system.

Wiring Diagram

Supply

931N-C121, Specifications

Input
Number of Channels 1
Current 0f20 mA, 4f20 mA, 0f23 mA
Input Voltage Drop <1.5vDC
Input Resistance 70
Input Passive
Output
Number of Channels 1
Current (O/P to match I/P valugs) 0f20 mA, 4f20 mA, 0f23 mA
Cutoff Frequency 100 Hz
Load Impedance, Current 600 , @ max 23 mA
Output Active

Supply

Supply Voltage

24V DC + 30%

Power Consumption, Typ/Max

0.46 W/0.65 W

General Specification

Accuracy

< 0.05% of Measuring Range

Step Response Time

<7ms

Temperature Coefficient

< +0.01% of span/ °C

Galvanic Isolation

3 way Isolator

Isolation Voltage

2.5 kV eff /1 min

Rated Voltage 300V eff
Pollution Degree 2
Surge Voltage Category Il
Protection Degree IP20
Configuration None

Screw Terminal Torque

0.5 N€m (4.43 0.5 Ib€in)

Wire Size

0.13f2.5 nfrPAWG 26f12
Stranded Wire

Dimensions, approx.W x H x O

6.1 x112.5x114.3 mm
(0.24x4.43x4.5in))

Weight

70 g (0.15 Ib)

Temperature, Operating

-25f+70 °C (-13f+158 °F)

Temperature, Storage

-40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457321

Certifications

RCM

Hazardous (Ex) Area Marking

ATEX: I 3G EXnA lIC T4 Gc
IECEx: EXnA [IC T4 Gc
FM:Cl. I, Div. 2, Gp. A,B,C,D T4

or Cl1Zn2 Gp lIC T4 or Cl. I, Zone 2, AEX/
ExnAlICT4
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Signal Conditioner Specifications

Analog Signal Spht#tV DC, 931N -C122

This device isolates and replicates the exact input signal
values to output. The four-way galvanic isolation between
power supply, input, (2) outputs eliminates ground loop/
noise related error to provide a reliable signal. The input is
protected against overvoltage and polarity error. This
device offers a cost-effective way to isolate and convert
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Space saving design - 6.1 mm wide

Power rail option eliminates power supply wiring

2 outputs from 1 input

Easy installation - no setup

High galvanic isolation and accuracy
Fast response time < 7 ms

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions

current signals to PLC or control system.

Wiring Diagram

10

Supply

931N-C122, Specifications

Input
Number of Channels 1
Current 0f20 mA, 4f20 mA, 0f23 mA
Input Voltage drop <1.5vVDC
Input Resistance 70
Input Passive
Output
Number of Channels 2
Current (O/P to match I/P|values) 020 mA, 4f20 mA, 0f23 mA

Cutoff Frequency

100 Hz

Load Impedance Current

< 300 , Per Channel @ Max 23 mA

Output

Active

Supply

Supply Voltage 24V DC + 30%

Power Consumption, Typ/Max 0.53W/0.75 W
General Specification

Accuracy < 0.05% of Measuring Range

Step Response Time

<7ms

Temperature coefficient

< +0.01% of span/ °C

Galvanic Isolation

4-way lsolator

Isolation Voltage

2.5 kV eff /1 min

Rated Voltage 300V eff
Pollution Degree 2
Surge Voltage Category I
Protection Degree 1P20
Configuration None

Screw Terminal Torque

0.5 NEm (4.43 Ib€in)

Wire Size

0.13f2.5 mm2 / AWG 26f12 Stranded Wire

Approximate Dimensions
WxHxD

6.1x112.5x114.3 mm
(0.24 x4.43x4.5in.)

Weight

70 g (0.15 Ib)

Temperature, Operating

25f+70 °C (-13f+158 °F)

Temperature, Storage

-40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457322

Certifications

cULus, CE, ATEX, IECEX, FM, DNV-GL, KC,

Hazardous (Ex) Area Mar

ATEX: 11 3G ExnAIIC T4 Gc, IECEX: EXnA 1IC T

King: Cl. |, Div. 2, Gp. A, B, C,D T4 or Cl |1 Zn2 Gp

or Cl. I, Zone 2, AEXEx nA IIC T4
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Analog Signal Converter - Input Loop,

931N-C141 931N-C141, Specifications
Input
‘ s D Number of Channels 1
B | Current 4f20 mA, 0f23 mA
r Input Voltage drop 1.35V + (0.015 x Vout.)
Input Frequency 100 Hz
o Start-up Current, typ. 10 pA
‘l Input Passive
l! » Output
b Number of Channels 1
o 4 Current (O/P to match I/R) values) 0f20 mA, 4f20 mA, 0f23 mA
Cutoff Frequency 100 Hz
Space saving design - 6.1 mm wide Load Impedance, Current 600
High galvanic isolation and accuracy Output Active
Fast response time <5 ms Supply
NAMUR NE43 compliant Supply Voltage Loop Powered, via 4f20 mA Input
NAMUR NE21 compliant, top measurement Power Consumption 30 mW Per Channel
performance in harsh EMC conditions General Specification
Accuracy < 0.1% of Measuring Range
This device provides two-way galvanic isolation between Step Response Time <5ms
the input and output to eliminate ground loop/noise Temperature Coefficient 0.01%/°C
related errors to provide a reliable signal. This device is Galvanic Isolation 2 way Isolator
powered by the input measuring circuit. This device offers Isolation Voltage 2.5kV eff /1 min
a cost-effective way to isolate and convert current signals Rated Voltage 300V eff
to PLC or control system. Pollution Degree 2
Surge Voltage Category Il
Wiring Diagram Protection Degree IP20
Configuration None
Screw Terminal Torque 0.5 NEm (4.43 Ib€in)
o Wire Size 0.13f2.5 mm2 / AWG 2612 Stranded Wire
Approximate Dimensiong6.1 x 112.5 x 114.3 mm
WxHxD (0.24x4.43x4.5in.)
Weight 70 g (0.15 Ib)
Temperature, Operating -25f+70 °C (-13f+158 °F)
Temperature, Storage -40f+85 °C (-40f+185 °F)
Relative Humidity < 95%, No Condensation
2 Part Number PN-457323
Certifications cULus, CE, ATEX, IECEx, FM, DNV-GL, KC, |
ATEX: 1 3G ExnAlIC T4 Gec
Hazardous (Ex) Area MarlkFTnCEX: ExnAlIC T4 Ge
FMQCI. I,Div. 2,Gp. A,B,C,DT4
or Cl1Zn2 Gp IIC T4 or Cl. |, Zone 2, AEX/EX nA ||
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Dual Channel Converter- Input Loop,
931N-C144

AR RN
R |

Space saving design - 6.1 mm wide
High galvanic isolation and accuracy
Fast response time <5 ms

NAMUR NE43 compliant

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions

This 2 channel device provides four- way galvanic
isolation between the inputs and outputs. The isolation
helps eliminate ground loop/noise related errors to
provide a reliable signal. This device is powered by the
input measuring circuit. This device offers a cost-effective
way to isolate and convert current signals to PLC or
control system.

Wiring Diagram

Input
ch.1

Input
ch.2

931N-C144, Specifications

Input

Number of Channels

2

Current

4f20 mA, 0f23 mA

Input Voltage drop

1.35V + (0.015 x Vout.)

Input Frequency 100 Hz
Start-up Current, typ. 10 pA
Input Passive
Output
Number of Channels 2
Current (O/P to match IfP) 0f20 mA, 4f20 mA, 0f23 mA
Cutoff frequency 100 Hz
Load impedance current 600 (channel 1+ 2)
Output Active
Supply

Supply Voltage

Loop Powered, via 4f20 mA Input

Power Consumption

30 mW Per Channel

General Specification

Accuracy < 0.1% of Measuring Range
Step Response Time <5ms
Temperature Coefficient 0.01%/°C

Galvanic Isolation

4-way lsolator

Isolation Voltage

2.5 kV eff /1 min.

Rated Voltage 300V eff
Pollution Degree 2
Surge Voltage Category Il
Protection Degree 1P20
Configuration None

Screw Terminal Torque

0.5 NEm (4.43 Ib€in)

Wire Size

0.13f2.5 mm2 / AWG 2612 Stranded Wire

Dimensions, approx. W

XxHxD 6.1x112.5x114.3 mm (0.24 x 4.43 x 4.!

Weight

70 g (0.15 Ib)

Temperature, Operating

-25f+70 °C (-13f+158 °F)

Temperature, Storage

-40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457324

Certifications

cULus, CE, ATEX, IECEX, FM, DNV-GL, KC, R

Hazardous (Ex) Area M

ATEX: 3G EXnAIIC T4 Gc
IEkCEx: ExnAlIC T4 Gc

ar m& )

FM: Tl I, Div. 2, Gp. A,B,C,D T4

or Cl1Zn2 Gp IIC T4 or Cl. I, Zone 2, AEX/Ex nA 1IC
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Analog Signal Converter - Output Loop,
931N-C161

RAREN
N

Space saving design - 6.1 mm wide
High galvanic isolation and accuracy
Fast response time <5 ms

NAMUR NE43 compliant

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions

This device provides two-way galvanic isolation between
the input and output. The isolation helps eliminate
ground loop/noise related errors to provide a reliable
signal. This device is powered by the output loop circuit.
This device offers a cost-effective way to isolate and
convert current signals to PLC or control system.

Wiring Diagram

*****

4-20mAl

,,,,,

931N-C161, Specifications

Input
Number of Channels 1
Current Input 4f20 mA, 3.5f23 mA
Input Voltage drop 2.5V
2 Wire Transmitter Supply 3.5f32.5V
Input Active
Output
Number of Channels 1
Current (O/P to match I/P) 4f20 mA, 3.5f23 mA
Signal Range, Input to Output  3.8f20.5 mA
Cutoff frequency 100 Hz
Output Passive
Supply
Supply Voltage Output Loop Powered (6f35V DC)
Power Consumption 05w

General Specification

Accuracy

< 0.05% of Measuring Range

Step Response Time

<5ms

Temperature Coefficien

+0.07 Ax( °C x Vsupply) @ Tamb < 25 °C,

'40.02 Ax ( °C x Vsupply) @ Tamb > 25 °C

Galvanic Isolation

2 way Isolator

Isolation Voltage

2.5kV eff /1 min

Rated Voltage 300V eff
Pollution Degree 2
Surge Voltage Category 1]
Protection Degree IP20
Configuration None

Screw Terminal Torque

0.5 N€m (4.43 Ib€in)

Wire Size

0.13f2.5 mm2 / AWG 26f12 Stranded Wire

Dimensions, approx. W

XHxD 6.1x1125x114.3 mm (0.24x4.43 x 4.

Weight

70 g (0.15 Ib)

Temperature, Operatin

) f+70-25 (3f+158 °F)

Temperature, Storage

f+854C 40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457326

Certifications

cULus, CE, ATEX, IECEX, FM, DNV-GL, KC, R(

Hazardous (Ex) Area M

ATEX: I3 G EXnAIIC T4 Gc
IECEX: EXxnA lIC T4 Gc

arklng .

FM: Cl. I, Div. 2, Gp. A, B,C,D T4

or Cl'1Zn2 Gp IIC T4 or Cl. I, Zone 2, AEX/Ex nA IIC
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Dual Channel Converter -Output Loop,
931N-C164

Space saving design - 6.1 mm wide
Powered by output loop signal

High galvanic isolation and accuracy
Fast response time <5 ms

NAMUR NE43 compliant

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions

This 2 channel device provides four way galvanic isolation
between the inputs and outputs. The isolation helps
eliminate ground loop/noise related errors to provide a
reliable signal. This device is powered by the output loop
circuit. This device offers a cost-effective way to isolate
and convert current signals to PLC or control system.

Wiring Diagram

931N-C164, Specifications

Input
Number of Channels 2
Current Input 4f20 mA, 3.5f23 mA
Input Voltage drop 3V
2 Wire Transmitter Supply 3.5f32.5vV
Input Active
Output
Number of Channels 2
Current (O/P to match ||I/P) 4f20 mA, 3.5f23 mA
Signal Range, Input to|Output  3.8f20.5 mA
Cutoff frequency 100 Hz
Output Passive
Supply
Supply Voltage Output Loop Powered (6f35V DC)

Power Consumption

0.5 W Per Channel

General Specification

Accuracy

< 0.05% of Measuring Range

Step Response Time

<5ms

Temperature Coefficie

nJ_r 0.07 X ((°C %¥py@ Tamb < 25 °C, +0.02
A X ( °Csxipdy@ Tamb > 25 °C

Galvanic Isolation

4-way lsolator

Isolation Voltage

2.5 kV eff /1 min

Rated Voltage 300V eff
Pollution Degree 2
Surge Voltage Category ]
Protection Degree IP20
Configuration None

Screw Terminal Torque

0.5 NEm (4.43 Ib€in)

Wire Size

0.13f2.5 mm2 / AWG 26f12 Stranded Wire

Dimensions, approx. W

X Hx B x &14:x381mhen (0.24 x 4.43 x 4.5in.)

Weight

70 g (0.15 Ib)

Temperature, Operating

-25f+70 °C (-13f+158 °F)

Temperature, Storage

-40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457327

Certifications

cULus, CE, ATEX, IECEX, FM, DNV-GL, KC, RC

ATEX: 11 3G ExnA IIC T4 Gc, IECEX: EX nA IIC T4 (

Hazardous (Ex) Area Meiwkii@. I, Div. 2, Gp. A, B, C,D T4 or Cl 1 Zn2 Gp IIC

Cl. I, Zone 2, AEX/Ex nA IIC T4
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Signal Conditioner Specifications

Analog Signal Converter,
931N-A221

Space saving design - 6.1 mm wide

Power rail option eliminates power supply wiring
High galvanic isolation and accuracy

Fast response time <7 ms

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions

This device converts analog current/voltage signals and
provides three-way galvanic isolation between input,
output and power supply. The isolation helps eliminate
ground loops/noise related errors to provide a reliable
signal. The input is protected against overvoltage and
polarity error. This device offers a cost-effective way to
isolate and convert current signals to PLC or control
system.

931N-A221, Specifications

Input
Number of Channels 1
Current Input 0f23 mA
Programmable Current Range 0f20 mA, 4f20 mA
Input Voltage drop <1.5vVDC

Voltage Input

0710.25V, 0f11.5V, 0f5.75V

Programmable Voltage Range 0/1f5 and 0/2f 10V
Input Resistance 500 k
2 Wire Transmitter Supply > 17V /20 mA
Input Active or Passive

Output
Number of Channels 1
Current Output 0f23 mA
Programmable Current Range 0f20 mA, 4f20 mA
Load (@ Current Output) 600
Voltage Output 0f10v DC
Programmable Voltage Range 0/1f5V and 0/2f10V
Load (@ Voltage Output) 10k
Cutoff frequency 100 Hz
Output Active

Supply
Supply Voltage 24V DC + 30%
Power Consumption, Typ{Max 0.84 W/1.2 W

General Specification

Accuracy < 0.05% of measuring range
Step Response Time <7ms
Temperature Coefficient .0.01% /°C

Galvanic Isolation

3 Way lIsolator

Isolation Voltage

2.5 kV eff /1 min

Rated Voltage 300V eff
Pollution Degree 2

Surge Voltage Category 1l
Protection Degree 1P20
Configuration DIP Switch

Screw Terminal Torque

0.5 NEm (4.43 Ib€in)

Wire Size

Dimensions, approx. W x

Hx D 5x 6143t (0.24 x 4.43 x4.51n.)

Weight

70 g (0.15 Ib)

Temperature, Operating

25f+70 °C (-13f+158 °F)

Temperature, Storage

~40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457319

0.13f2.5 mm2 / AWG 26f12 Stranded Wire

Certifications cULus, CE, ATEX, IECEx, FM, DNV-GL, KC,
ATEX: 11 3G ExnA lIC T4 Gc, IECEXx: ExXnA lIC T

Hazardous (Ex) Area MarnEng Cl. |, Div. 2, Gp. A, B, C, D T4 or Cl | Zn2 Gp
Cl. I, Zone 2, AEX/Ex nA IIC T4
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Signal Conditioner Specifications

Wiring Diagram

Dip Switch Configuration

Input Setup Output setup
Range

1 2 3 4 5 6 7

0 20mA
4 20 mA
0 10V
2 10V
0 5V
1 5V
0 20 mA (Loop)
4 20 mA (Loop) =ON
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Signal Conditioner Specifications

Analog Signal Splitter,
931N-A222

Space saving design - 6.1 mm wide

Power rail option eliminates power supply wiring
2 outputs from 1 input

High galvanic isolation and accuracy

Fast response time < 7 ms

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions

This device can convert analog current/voltage signals
and provide two isolated outputs from one input signal.
The four way galvanic isolation between power supply,
input, (2) outputs eliminates ground loop/noise related
error to provide a reliable signal. The input is protected
against overvoltage and polarity error. This device offers a
cost-effective way to isolate and convert current signals to
PLC or control system.

931N-A222, Specifications

Input
Number of Channels 1
Current Input 0f23 mA
Programmable Current Range  0f20 mA, 420 mA
Input Voltage drop <1.5vDC

Voltage Input

0/10.25V, 0f11.5V, 0f5.75V

Programmable Voltage Range  0/1f5V and 0/2f10V
Input Resistance 500 k
2 Wire Transmitter Supply > 17V /20 mA
Input Active or Passive
Output
Number of Channels 2
Current Output 0f23 mA
Programmable Current Range  0f20 mA, 420 mA

Load (@ Current Output) 300
Voltage Output 0f10v DC
Programmable Voltage Range  0/1f5V and 0/2f10V

Load (@ Voltage Outpur) 10k
Cutoff frequency 100 Hz
Output Active

Supply
Supply Voltage 24V DC + 30%

Power Consumption, Typ/Max

0.84 W/1.2 W

General Specification

Accuracy < 0.05% of measuring range
Step Response Time <7ms
Temperature Coefficient .0.01% /°C

Galvanic Isolation

4-way Isolator

Isolation Voltage

2.5 kV eff /1 min

Rated Voltage 300V eff
Pollution Degree 2

Surge Voltage Category 1]
Protection Degree IP20
Configuration DIP Switch

Screw Terminal Torque

0.5 N€Em (4.43 Ib€in)

Wire Size

0.13f2.5'MMG 2612 Stranded Wire

Dimensions, approx. W

X H x D5 x 61431 (0.24 x 4.43 x4.51n.)

Weight

709 (0.15 Ib)

Temperature, Operating

-25f+70 °C (-13f+158 °F)

Temperature, Storage

-40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457320

Certifications

cULus, CE, ATEX, IECEX, FM, DNV-GL, KC, R

ATEX: 11 3G Ex nA IIC T4 Gc, IECEX: EX nA lIC T4

Hazardous (Ex) Area MarkingC!. |, Div. 2, Gp. A, B, C, D T4 or Cl | Zn2 Gp Il

or Cl. I, Zone 2, AEX/EX nA lIC T4
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Signal Conditioner Specifications

Analog Signal Splitter,
931N-A222 (continued)

Wiring Diagram

Dip Switch Configuration

Output setu
Input Setup ® P

RETES Channel 1 Channel 2

1 2 3 4 5 6 7 8 & 10

0 20 mA
4 20 mA
0 10V
2 10V
0 5V
1 5V
0 20 mA (Loop)
4 20 mA (Loop) =ON
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Signal Conditioner Specifications

Bipolar Signal Converter,
931N-X221

Space saving design - 6.1 mm wide

Power rail option eliminates power supply wiring
High galvanic isolation and accuracy

Fast response time

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions

This device converts bipolar analog current and voltage
signals to configurable unipolar analog signals. The three-
way galvanic isolation between input, output and power
supply helps eliminate ground loop/noise related errors to
provide a reliable signal. All terminals are protected
against overvoltage and polarity error. This device offers a
cost-effective way to isolate and convert current signals to
PLC or control system.

931N-X221, Specifications

Input
Number of Channels 1
Current Input -23f+23 mA
Programmable Current Range + 10 and £ 20 mA

Input Voltage drop

<1VDC @ 23 mA

Voltage Input -11.5f+11.5V
Programmable Voltage Range +5 and +10V
Input Resistance 1M
Input Passive

Output
Number of Channels 1
Current Output 0f23 mA
Programmable Current Range 0/4f20 mA
Load (@ Current Output 600
Voltage Output 0f10v DC
Programmable Voltage Range 0/1f5 and 0/2f10V
Load (@ Voltage Output 10k
Cutoff frequency (-3 dB) 100 Hz, 10 Hz
Output Active

Supply
Supply Voltage 24V DC + 30%
Power Consumption, Typg/Max 0.56 W/0.8 W

General Specification

Accuracy

< 0.05% of measuring range

Response Time (0..90%,

100..10%) <7 ms or <44 ms

Temperature Coefficient

.0.01% /°C

Galvanic Isolation

3 Way Isolator

Isolation Voltage

2.5 kV eff /1 min

Rated Voltage 300V eff
Pollution Degree 2

Surge Voltage Category 1l
Protection Degree 1P20
Configuration DIP Switch

Screw Terminal Torque

0.5 NEm (4.43 Ib€in)

Wire Size

0.13f2.5'MMG 26f12 Stranded Wire

Dimensions, approx. W X

Hx D 5 x 6148Ttéh (0.24 x 4.43 x 4.5in.)

Weight

70 g (0.15 Ib)

Temperature, Operating

-25f+70 °C (-13f+158 °F)

Temperature, Storage

-40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457334

Certifications

cULus, CE, ATEX, IECEX, FM, DNV-GL, KC, F

Hazardous (Ex) Area Mg

ATEX: 11 3 G Ex nAIHCH% 6k nA IIC T4 Ge

NkWQCI. |, Div. 2, Gp. A, B, C,D T4 or Cl 1 Zn2 Gp |

T4 or Cl. |, Zone 2, AEX/Ex nA IIC T4
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Signal Conditioner Specifications

Wiring Diagram

Dip Switch Settings

Input Setup
Bandwidth 1 Input range 3 4
10 Hz -10...+10 mA
100 Hz -20...+20 mA
-5..45V
=OoN -10..+10 V
5 6 7

20

Output setup

Output range

0..20 mA

4..20 mA

0..10V

2..10V

0.5V

1.5V
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Signal Conditioner Specifications

Bipolar Signal Splitter,
931N-X422

Space saving design - 6.1 mm wide

Power rail option eliminates power supply wiring
2 outputs from 1 input

High galvanic isolation and accuracy

Fast response time

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions

This device can convert bipolar analog process signals to
configurable unipolar analog signals. The four way
galvanic isolation between power supply, input, (2)
outputs eliminates ground loop/noise related error to
provide a reliable signal. The input is protected against
overvoltage and polarity error. This device offers a cost-
effective way to isolate and convert current signals to PLC
or control system.

931N-X422, Specifications

Input
Number of Channels 1
Current Input -23f+23 mA
Programmable Current Range + 10 and + 20 mA
Input Voltage drop <1lvDC @ 23 mA
Voltage Input -11.5f+11.5V
Programmable Voltage Rangge +5 and +10V
Input Resistance 1M
Input Passive

Output
Number of Channels 2
Current Output 0f23 mA
Programmable Current Range 0/4f20 mA

Bipolar Output

+10 and + 20 mA

Load (@ Current Output)

300 Per Channel

Voltage Output 0f10v DC
Programmable Voltage Rangge 0/1f5 and 0/2f10V
Load (@ Voltage Output) 10k
Cutoff frequency (-3 dB) 100 Hz, 10 Hz
Output Active
Supply

Supply Voltage 24V DC + 30%
Power Consumption, Typ/Maj 0.84 W/1.2 W

General Specification
Accuracy < 0.05% of measuring range

Response Time (0..90%, 100

..10%) <7 msor<44ms

Temperature Coefficient

.0.01% /°C

Galvanic Isolation

4 Way Isolator

Isolation Voltage

2.5 kV eff /1 min

Rated Voltage 300V eff
Pollution Degree 2

Surge Voltage Category 1]
Protection Degree IP20
Configuration DIP Switch

Screw Terminal Torque

0.5 N€Em (4.43 Ib€in)

Wire Size

0.13f2.5'AMG 26f12 Stranded

Dimensions, approx. W x H x

D 112.5xB1%8 mm (0.24 x 4.43x4.5in.)

Weight

70 g (0.15 Ib)

Temperature, Operating

-25f+70 °C (-13f+158 °F)

Temperature, Storage

-40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457335

Certifications

cULus, CE, ATEX, IECEx, FM, DNV-GL, KC,
RCM

Hazardous (Ex) Area Marking

ATEX: 113G ExnA lIC T4 Gc

IECEx: ExnA IIC T4 Gc

FM: Cl. I, Div. 2, Gp. A,B,C,D T4

or Cl1Zn2 Gp lIC T4 or Cl. I, Zone 2, AEX/Ex

nAIlIC T4
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Signal Conditioner Specifications

Bipolar Signal Splitter,
931N-X422 (continued)

Wiring Diagrams

IMPORTANSplitter function is not available when bipolar
output function is used.

Dip Switch Configuration

22

Input Setup
Bandwidth 1 Input range 2 & 4
10 Hz -10...+10 mA
100 Hz -20...+20 mA
-5..+5V
=ON 10..+10 V
Output setup Output 1 Output 2
Output range 6 7 8 9 10
0...20 mA
4..20 mA
0..10V
2..10V
0.5V
1.5V
—20 mA set-up
—10 mA set-up
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Signal Conditioner Specifications

Thermocouple Signal Converter,
931N-T221

Space saving design - 6.1 mm wide

Power rail option eliminates power supply wiring
High galvanic isolation and accuracy

Fast response time

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions
Selectable internal/external CJC

This device can isolate and convert Thermocouple J and
K measurements to configurable analog current/voltage
output signals. The three-way galvanic isolation between
input, output and power supply helps eliminate ground
loop/noise related errors to provide a reliable signal. This
device offers a cost-effective way to transfer temperature
measurements.

931N-T221, Specifications
Input
Number of Channels 1
Thermocouple Type J: -100f+1200 °C; Type K: -180f+137:
Min Measurement Span 50°C

Sensor cable resistance

<5k per wire

CJC Accuracy @ external

Pt100 input Better than +0.15°C

CJC Accuracy @ internal CJC Better than +2.5°C
Sensor Error Detection Yes
Input Passive
Output
Number of Channels 1
Current Output 0f23 mA
Programmable Current Range 0/4f20 mA

Sensor Error Indication (0

20 mA) 0 mA or 23 mA/ OFF

Sensor Error Indication (4

20 mA) 3.5 mA or 23 mA / acc. to NAMUR NE/

Load (@ Current Output)

600

Programmable Voltage Output

0/1f5V and 0/2f 10V

Sensor Error Indication

0V / 10% above the max./none

Open Output <18V
Update Time 10 ms
Output Active
Supply
Supply voltage 24V DC + 30%
Power consumption 0.49 W/0.7 W

General Specification

Accuracy

Better than 0.05% of Selected Range

Response Time (0..90%, 1

0030.086)/ 360 ms (Selectable)

Temperature Coefficient, G

sreater of  0.1°C/°C or %0.01%/°C

Galvanic Isolation

3 Way Isolator

Isolation Voltage

2.5 kV eff /1 min

Rated Voltage 300V eff
Pollution Degree 2

Surge Voltage Category 1l
Protection Degree IP20
Configuration DIP Switch

Screw Terminal Torque

0.5 NEm (4.43 Ib€in)

Wire Size

0.13f2.5/AWG 2612 Stranded Wire

Dimensions, approx. W x k

1 x D 6.1x112.5x114.3 mm (0.24 x 4.43 X

Weight

70 g (0.15 Ib)

Temperature, Operating

25f+70 °C (-13f+158 °F)

Temperature, Storage

-40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457332

Certifications

cULus, CE, ATEX, IECEX, FM, DNV-GL, KC,

Hazardous (Ex) Area Mark

ATEX: 11 3G ExnAlIC T4 Gc, IECEXx: ExnA lIC

iPRI: CI. 1, Div. 2, Gp. A, B, C, D T4 or Cl | Zn2 Gy
or Cl. |, Zone 2, AEX/Ex nA IIC T4
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Signal Conditioner Specifications

Thermocouple Signal Converter,
931N-T221 (continued)

Wiring Diagram

v

+ +
Output @

< +

——=l=-—=-

Input

Supply

=1

ISupply

Dip Switch Configuration
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Signal Conditioner Specifications

RTD Signal Converter- Output Loop,
931N-R161

Space saving design - 6.1 mm wide

Pre-calibrated temperature ranges

Fast response time

Sensor error detection and NAMUR 43 compliant

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions

This device converts temperature measurement from
RTD PT100 to configurable analog current output signal.
This device is powered by the output loop circuit. All
terminals are protected against overvoltage and polarity
error. This device offers a cost-effective way to transfer
temperature measurements with high signal reliability.

931N-R161, Specifications

Input
Number of Channels 1
RTD Input PT100 (2/3/4 wire) -200f+850 °C
Min Measurement Span 10°C
Sensor Current <150 A
Sensor cable resistance <50 per wire
Effect of sensor cableeedsd-wire) < 0.002 /
Sensor Error Detection Yes
Broken Sensor Detection > 800
Shorted Sensor Detection <18
Input Active
Output
Number of Channels 1

Programmable Cungmt Ra

4f20 and 20f4 mA

Load (@ Current Output)

(Vsupply - 3.3) /0.023 []

Sensor Error Indication

3.5 mA or 23 mA / acc. to NAMUR NE43 ¢
OFF

Update Time 10 ms
Output Passive
Supply
Supply voltage Output Loop Powered (3.3f35V DC)
Power consumption, Typ/Max 0.48 W/0.8W

General Specification

Accuracy, Greater of

Better than 0.1% of span or 0.2°C

Response Time (0..90%, 100..10%) < 30 ms /300 ms (Selectable)
Temperature Coefficient, Greater| of 0.02°C/°C or +0.01%/°C
Pollution Degree 2

Surge Voltage Category Il

Protection Degree 1P20

Configuration DIP Switch

Screw Terminal Torque 0.5 NEm (4.43 |b€in)

Wire Size 0.13f2.5/AWG 2612 Stranded
Dimensions, approx. W x H x D Sx18 iR (0.24 x4.43 x4.51in.)
Weight 70 g (0.15 Ib)

Temperature, Operating

-25f+70 °C (-13f+158 °F)

Temperature, Storage

-40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457330

Certifications

cULus, CE, ATEX, IECEX, FM, DNV-GL, k
RCM

Hazardous (Ex) Area Marking

ATEX: 1 3G EXxnAIICT4 Gc

IECEX: ExnA lIC T4 Gc

FM: Cl. I, Div. 2, Gp. A,B,C,D T4

or Cl1Zn2 Gp lIC T4 or Cl. I, Zone 2, AEX
nAlIC T4
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Signal Conditioner Specifications

RTD Signal Converter,
931N-R161 (continued)

Wiring Diagram

L | <2avoc

4-20mA)
Output

g —=

Input

Dip Switch Setting

Temperature range [°C] Pt100: -200...+850 °C
S1 Min. S2 Max. S2 Max. S2 Max. S2
RTD & TC sensor type 11213) |Temp.J1]2]3]4]| |Temp.]5|6]7]8|9J10] |Temp.]5]6]718]9]10] |[Temp.]5]6]7]8
Pt100 2 wire -200 0 105 375
Pt100 3 wire -180 5 110 400
Pt100 4 wire -150 10 115 450
-100 15 20 500
Output 415161 50 20 25 550
4..20 mA 25 25 30 600
20...4 mA -10 30 135 650
- -5 35 40 700
Sensor error detection 7 0 20 75 750
fone 5 45 50 800
enabled 10 50 60 850
20 55 170
Qutput error level 8 25 60 180
downscale 50 65 190
upscale 100 70 200
- - 200 75 225
Noise suppression 9 30 250
20 Hz 85 275
60 Hz 90 300
- 95 325
Response time 10) 100 350
< 30 ms =ON
300 ms

26 Rockwell Automation Publication 931-TD002D-EN-P - February 2020



Signal Conditioner Specifications

RTD Signal Converter,
931N-R221

Space saving design - 6.1 mm wide

Power rail option eliminates power supply wiring
Pre-calibrated temperature ranges

Fast response time

Sensor error detection and NAMUR 43 compliant

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions

This device converts temperature measurement from
RTD PT100 to configurable analog current and voltage
output signal. The three-way galvanic isolation between
input, output and power supply helps eliminate ground
loop/noise related errors to provide a reliable signal. All
terminals are protected against overvoltage and polarity
error. This device offers a cost-effective way to transfer
temperature measurements with high signal reliability.

931N-R221, Specifications

Input
Number of Channels 1
RTD Input PT100 (2/3/4 wire) -200f+850 °C
Min Measurement Span 10°C
Sensor Current <150 A

Sensor cable resistance

<50 per wire

Effect of sensor cable resistance

<0.002 / (3/4- wire)

Sensor Error Detection Yes
Broken Sensor Detection > 800
Shorted Sensor Detection <18
Input Active
Output
Number of Channels 1
Current Output 0f23 mA
Programmable Current Range 0/4f20 mA

Sensor Error Indication (0f2

D mA) 0 mA or 23 mA / OFF

Sensor Error Indication (4f2

0 mA)or 23.B0AAacc. to NE43 or OFF

Load (@ Current Output) 600
Programmable Voltage Output 0/1f5V and 0/2f10V
Sensor Error Indication 0V / 10% above the max./none
Open Output <18V
Update Time 10 ms
Output Active
Supply
Supply voltage 24V DC + 30%
Power consumption, Typ/Maix 0.49 W/0.7W

General Specification

Accuracy, Greater of

Better than 0.05% of Selected Range

Response Time (0..90%, 100..10%)

< 30 ms /300 ms (Selectable)

Temperature Coefficient, Gre

rater of 0.02°C/°C or #0.01%/°C

Galvanic Isolation

3 Way lIsolator

Isolation Voltage

2.5kV eff /1 min

Rated Voltage 300V eff
Pollution Degree 2

Surge Voltage Category Il
Protection Degree IP20
Configuration DIP Switch

Screw Terminal Torque

0.5 NEm (4.43 |b€in)

Wire Size

0.13f2.5'mMG 26f12 Stranded Wire

Dimensions, approx. W x H

D  5x 614310 (0.24 X 4.43 x 4.5 in.)

Weight

70 g (0.15 Ib)

Temperature, Operating

-25f+70 °C (-13f+158 °F)

Temperature, Storage

-40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457331

Certifications

cULus, CE, ATEX, IECEX, FM, DNV-GL, K

Hazardous (Ex) Area Markin

ATEX: 11 3G ExnA lIC T4 Gc, IECEx: Ex nA ll

M: Cl. |, Div. 2, Gp.A,B,C,DT4 orCl1Zn2 C
or Cl. I, Zone 2, AEX/Ex nA IIC T4
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Signal Conditioner Specifications

RTD Signal Converter,
931N-R221 (continued)

Wiring Diagram

+ +
Output @@g
> —
ﬁ' Input
-—
Supply
-—
ISuppIy
Dip Switch Settings
Temperature range [°C]
Pt100: -200...+850 °C
S1 Min. S2 Max. S2 Max. S2 Max. S2
RTD sensor type 112]3] |Temp.|1]2]|3 Temp. 8]9]10] |Temp.|5]617]8]9]10] |Temp. 718]9]10
Pt100 2 wire -200 0 105 375
Pt100 3 wire -180 5 110 400
Pt100 4 wire -150 10 115 450
-100 15 120 500
Output 41516 -50 20 125 550
0...20 mA -25 25 130 600
4...20 mA -10 30 135 650
0..10 V -5 35 140 700
2..10V 0 40 145 750
0.5V 5 45 150 800
1.5V 10 50 160 850
20 55 170
Sensor error detection 7 25 60 180
none 50 65 190
enabled 100 70 200
200 75 225
Output error level 8 80 250
downscale 85 275
upscale 90 300
95 325
Noise suppression 9 100 350
50 Hz
60 Hz -ON
Response time 10|
<30 ms
300 ms
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Signal Conditioner Specifications

Temperature Signal Converter,
931N-N161

Space saving design - 6.1 mm wide

Pre-calibrated temperature ranges

Fast response time

Sensor error detection and NAMUR 43 compliant

NAMUR NE21 compliant, top measurement
performance in harsh EMC conditions

Selectable internal/external CJC

This device can convert both RTD PT100 and
Thermocouple (J and K) inputs to passive analog current
output signals. This device is powered by the output loop
circuit. This device offers a cost-effective way to transfer
temperature measurements with high signal reliability.

931N-N161, Specifications

Input
Number of Channels 1
RTD Input PT100 (2/3/4 wire) -200f+850 °C
Min Measurement Span 10°C
Sensor Current <150 A

Sensor cable resistance

<50 per wire

Effect of sensor cable resistance <0.002 / (3-/4-wire)
Sensor Error Detection Yes

Broken Sensor Detection > 800

Shorted Sensor Detection <18

Thermocouple Input

Type J: -100f+1200 °C;
Type K: -180f+1372 °C

Min Measurement Span

50°C

Sensor cable resistance

<5k perwire

CJC Accuracy @ externg
input

lEfétt}grothan +0.15°C

CJC Accuracy @ internal CJC Better than +2.5°C
Sensor Error Detection Yes
Input Active or Passive
Output
Number of Channels 1

Programmable Cungmt R

a4f20 and 20f4 mA

Load (@ Current Output)

(Vsupply - 5.5) /0.023 []

Sensor Error Indication

3.5 mA or 23 mA / acc. to NAMUR NE43 c

Update Time 10 ms
Output Passive
Supply
Supply voltage Output Loop Powered (5.5f35V DC)
Power consumption 0.48 W/0.8 W

General Specifications

Accuracy - RTD

Better than 0.05% of span or 0.1°C

Accuracy - Thermocouple

Better than 0.05% of span or 0.5°C

Temp Coefficient - RTD,

Greater of 0.02°C/°C or +0.01%/°C

Temp Coefficient- TC J/K

, Greater of 0.1°C/°C or #0.01%/°C

Response Time (0..9099,

X080 10%¢ 300 ms (Selectable)

Galvanic Isolation

2 Way Isolator

Isolation Voltage

2.5 kV eff /1 min

Rated Voltage 300V eff
Pollution Degree 2

Surge Voltage Category Il
Protection Degree 1P20
Configuration DIP Switch

Screw Terminal Torque

0.5 NEm (4.43 Ib€in)

Wire Size

0.13f2.5/mAG 2612 Stranded Wire

Dimensions, approx. W x

HxD 6.1x112.5x 114.3 mm (0.24 x 4.43 X ¢

Weight

70 g (0.15 Ib)

Temperature, Operating

-25f+70 °C (-13f+158 °F)

Temperature, Storage

-40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Rockwell Automation Publication 931-TD002D-EN-P - February 2020 29



Signal Conditioner Specifications

931N-N161, Specifications

Part Number

PN-457329

Certifications

cULus, CE, ATEX, IECEX, FM, DNV-GL, KC, RCM

ATEX: 11 3G ExnA lIC T4 Gc, IECEX: EXxnA 1IC T4 Gc

Hazardous (Ex) Area Mafking Cl. I, Div. 2, Gp. A, B, C,D T4 or Cl 1 Zn2 Gp lIC

T4 or Cl. |, Zone 2, AEX/Ex nA IIC T4

Wiring Diagram

|
—>
|
|

&

optional external
Cold Junction Compensation (CIC)

L | *2avec
“2omA
|

|
Output |
|

|

Input

Dip Switch Configuration
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Signal Conditioner Specifications

Universal Signal Converter,

931N-U221 931N-U221, Specificatidns

Input
Number of Channels 1
RTD input PFl0/20/50/100/200/250/300/Pt400/500/1000;

Ni50/100/120/1000

Cable resistanoérpe 50 (max.)
Sensor current Nom. 0.2 mA
Effect qf sensor cable res&i%.a(%:f /
(3-/4-wire)
Sensor Error Detection Yes
Short circuit detection <15

Linear resistance Input (min..max) 0 10000
Potentiometer Input (min..max) 10 f100 k

Space saving design - 6.1 mm wide Thermocouple Input B,E J,KLNR,ST,U W3, W5 LR
Power rail option eliminates power supply wiring CJC via int. mounted sel@:0°C +0.4°C* 1); t = Internal temp -
High galvanic isolation and accuracy ___|Ambient temp
Fast response time Sensor Error Detection Yes
Sensor error detection and NAMUR 43 compliant dS:tr;i?irngr,rZrls%u”ent' Whdn.2 A /0 A
NAMUR NE21 compliant, top measurement Current Input 0f23 mA
performance in harsh EMC conditions Programmable Current Range 0720 mA, 420 mA
Input resistance Nom. 20 + PTC 50
This universal device can convert a broad range of signals Voltage Input 0f12V DC
including RT Ds, Thermocouples, current, voltage, Programmable Voltage Range  0/0.2f1, 0/1f5, 0/2f10V DC
potentiometer and resistance inputs to analog current/ Input resistance Nom. 10 M
voltage outputs. The three-way galvanic isolation between 2-wire transmitter supply > 15V /20 mA
input, output and power supply helps eliminate ground Input Active or Passive
loop/noise related errors to provide a reliable signal. This Output
device gives a great flexibility to be used across several Number of Channels 1
signal input types. Current Output 0f23 mA
Programmable Current Range  0f20, 4f20, 20f0, 20f4 mA
Load (@ Current Output) 600
Sensor Error indication 0/3.5/23 mA/none
NAMUR NE43 Upscale/Downscale 23 mA /3.5 mA
Voltage output 0f10v DC
Programmable Voltage Rgf{fogz \;\200;;{050/’ 0/2f10V, 1f0.2/0V,
Load (@ Voltage Output) 10k
Output Active

(1) Continued on the next page.
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Signal Conditioner Specifications

Universal Signal Converter

931N-U221 (conti

nued)

931N-U221, Specifications (continued)

Supply
Supply voltage 24V DC + 30%
Power consumption 0.48 W/0.8 W

General Specification

Accuracy

Better than 0.1% of selected range

Temp Coefficient

0.01%/°C

Response Time - Tempe

Input (0..90%, 100..10%)

reitusre

Response Time - mA /V
(0f90%, 100f10%)

in% ms

Galvanic Isolation

3 Way Isolator

Isolation Voltage

2.5 kV eff /1 min

Rated Voltage 300V eff
Pollution Degree 2
Surge Voltage Category Il
Protection Degree IP20

Configuration

FDT/DTM Software

Screw Terminal Torque

0.5 NEm (4.43 Ib€in)

Wire Size

0.13f2.5/AWG 26f12 Stranded Wire

Dimensions, approx. WX HxD  6.1x112.5x114.3 mm (0.24 x 4.43x4.51in.)

Weight

70 g (0.15 Ib)

Temperature, Operating

-25f+70 °C (-13f+158 °F)

Temperature, Storage

-40f+85 °C (-40f+185 °F)

Relative Humidity

< 95%, No Condensation

Part Number

PN-457333

Certifications

cULus, CE, ATEX, IECEX, FM, DNV-GL, KC, RCM

ATEX: 11 3G ExnA IIC T4 Gc, IECEX: EXnAIIC T4 Gc

or Cl. I, Zone 2, AEX/EX nA lIC T4

Hazardous (Ex) Area MTHNM@I. I, Div. 2, Gp. A,B,C,DT4orCl1Zn2Gp lICT4

Wiring Diagram
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Signal Conditioner Specifications

Bulletin 931S-Smart Series

These signal conditioners provide a wide range of highly configurable and flexible
functionality to help solve and prevent many problems in control and process
applications.

Isolate and Convert Numerous Signals

HART transparent and Bidirectional

Current up to 60 A AC/DC, through-hole and inline wiring, voltage up to 480V
AC and 660V DC frequency

Load cell, strain gauge and bridge circuits
Universal (including most thermocouples and potentiometers analog and relay outputs)

Features

High galvanic isolation, up to 4 kv AC

High accuracy: up to 0.05%

Fast response time up to 0.5 ms

Low power consumption

Extensive global certifications: UL, CE, ATEX, IECEx, KC, RCM, Hazardous Area (Class 1 Div 2/Zone 2)
Configuration without any tools and Interactive display

Three phase voltage and current monitoring in a compact housing

Removable terminals with error-proof keys

et 0/4£20 mA, 0/4Rf€2}|(?)r/T;1A,
0f22 mA, | 0/4f20 mA, + 20 mA, 0/1 + 20 mA, 0/1
Input 0f11V 0/1/\2[55/10 0/4f20 mA 2f5/10 V, 2f5/10V, | 0/4f20 mA,
with HART| 0/2f10V +5/10 V Relay +5/10 V Transistor| Channel Power
0f22mA, 0f11% | 9315-A481 1 12 60VDC
Load Cell/Bridge
+10 mV,+ 20 mV, 931S-B481 1 10 60vDC
+30 mV, £ 50 mV
9318-C121 1
Oﬁtﬁzl(-)i;nF:\T 9315-C122 Splitter 24vVDC
9318-C124 2
0/4f20 mA 9315-C221 1 24VDC
0f1/5/10 A AC or DC 9318-1521 1 24VDC
0f40/50/60 A AC or 9315-M321 1 24VDC
0f5/10 A AC or DG 9315-M5211 Splitter 24VDC
0£20/25/30 A AC or 9315-M5213 Splitter 24V DC
0f40/50/60 A AC or PC 9315-M5216 Splitter 24V DC
PT100, PTC 9315-N392 Splitter 20 264VAC/DC
= ame );f;gg oA 9315-P491 1 24 240V AC/DC
0f660 V DC, 0440 V| 9315-v291 1 24 240V AC/DC
2001480 V AC (3Ph) 9318-V342 Splitter | Input Loop Powered
110/240/400 V AC/I 9315-V392 Splitter 24 240VAC/DC
9318-U382 9...60vVDC
Univers&! 9318-U392 Splitter 90 264VAC
931S-U561 Output Loop Powered

(1) Configurable in small measurement ranges, 4 mA/2V
(2) All Thermocouples, PT/RTDs, Potentiometer, Resistance, Current, Voltage)
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Signal Conditioner Specifications

931S - Smart Series Signal Conditioners’315-A481, Specifications

Configurable Signal Converter - Low Span, 9318TRgg1channe

Removable terminals with error proof keys
Highly configurable input and output signals

Easy configuration via onboard adjustments and
DIP switches

High galvanic isolation and accuracy
Wide power supply

This device has a high degree of configuration of analog
signals for input and outputs. The minimum range/span
of measurement has to be either 4 mA or 2V. The lowest
measurement for input and output is 0 mA or OV. This
device can convert analog current/voltage signals and
provide three-way galvanic isolation between input,
output, and power supply. This device offers a cost-
effective way to isolate and convert signals especially when
dealing with a small range of measurement signal such as
within 4 mA or 2V.

Wiring Diagram

Input signals
Current  Voliage

' |
- ou . 410 >4 | >
1 TR 1
: / = |
VT 012 <-— Output —> 20 <« |«

Output signals
Voltage ~ Current

Power supply

021 <— ‘ Supply

DIP Switch Settings

Input Output

DIP switch S1
2 3

Input range

Dli swntchZSZ Output range

current
voltage
filtered response
fast response

current [
voltage [
-on

Input

s 1

Current Input

Configurable, 0f22 mA
(min measurement span 4 mA)

Voltage Input

Configurable, 0f11V
(min measurement span 2V)

Input Resistance Clrrent 100
Input Resistance Voltage 1M
Sensor Supply 24V DC

Input Resolution

3.5 A/1.76 mV per bit

Input

Active or Passive

Output

Number of Channe

S 1

Output, Current

Load (@ Current Output) 1k

Output, Voltage

Adjustable, 0f11 V, Output range, min span 2V

Load (@ Voltage Output)

500 k

Offset Voltage

20 mv

Output

Active

Supply

Supply Voltage

12f60 V DC

Power Consumption

3w

General Specification

Accuracy

Step Response Tin

e 350 ms

Temperature Coefficient

<0.05%/°C

Long Term Drift

0.1% /10,000 h

Galvanic Isolation

3-way Isolator

Isolation Voltage

2 kv

Impulse Withstand

Voltage 4 kV (1.2/50 s)

Pollution Degree

2

Surge Voltage Cate

gory Il

Protection Degree

1P20

Configuration

DIP switch, Keys and status indicator display, with
reference voltage/current sources

Screw Terminal Tor

que 0.6 NEm (5.31 Ib€in)

Wire Size

30114 AWG

Approx. Dimension
WxHxD

"12.5 x 116.2 x 113.6 mm (0.49x4.58 x 4.47 in.)

Weight

80¢g

Temperature, Oper

ating  -20 °C f+60 °C

Temperature, Stora

ge -25°C f+70 °C

Relative Humidity

< 90%, No Condensation

Part Number

PN-457336

Certifications

c-UL-us, CE, KC, RCM, RoHS

Hazardous (Ex) Arg

‘&L 1 DIV 2 GP A-D-T5

Marking
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Signal Conditioner Specifications

Strain Gauge Converter, 931S-B481

Removable terminals with error proof keys
Highly configurable input and output signals
Easy configuration via onboard adjustment

High galvanic isolation and accuracy

Supply of up to four parallel connected measuring
bridges, 350

Four wire and six wire measurement

Device status indicator

This device can convert measurement data from weigh
scale, strain gauge, wheatstone bridge, load cell and
resistance measuring bridges to standard analog signals.
The device offers a 5V or 10V excitation. The device
supports simple compensation of the tare weight with a
separate input for an external button or an external PLC
signal. This device also offers three-way isolation between
input, output, and power supply.

Wiring Diagram

mAtest  Voltage  Current
point '

a0 ~1— !

s30 SN0

540 <10.60V0C

DIP Switch Settings

DIP switch

[ Excitation 1[2[3]4[s5]6[7]8]
10V

5V

[ Output [1]2]3]4]s5[6[7[8]
mA

Input span 1[2[3]4]s

10 mv

20 mvV.

30 mv.

50 mvV

o

78]

[ ingmethod [1[2[3[4[s5[6[7][8]
4-wire

=ON

931S-B481 ,, Specifications

Input

Number of Channels

1

Input Signal

Load Cell, Weigh Scale, Wheatstone Bridge Resi

Sensor

Resistance measuring bridge, Total resistance of all
parallel resistance measuring bridges: min.87

Sensor Supply

120 mA @ 10V (= 4 x350 bridge resistors)

£10mV/£20mV/+30mV/+50 mV

Input Measurement Ra(é%?ustable)
Bridge Supply Voltage 5V or 10V
Bridge Sensitivity 1.0mVvV/Vto50mVv/V
Input Active
Output
Number of Channels 1
Output, Current 0f22 mA (adjustable)
Output, Voltage 0f11V (adjustable)
Load Impedance, Current 600
Load Impedance, Voltage 600
Output Active
Supply
Supply Voltage 10f60V DC
Power Consumption 3W @ 24V DC

General Specification

Accuracy

0.05% of Full Scale Range

Step Response Time

< 400 ms (10f90%)

Temperature Coefficie

nt typ. 0.005% / °C

Long Term Drift

0.1% /10,000 h

Galvanic Isolation

3 Way Isolator

Isolation Voltage

5.7 kV: Input - Output, Input - Supply

Rated Voltage 300 Veff

Pollution Degree 2

Surge Voltage Category i

Protection Degree 1P20

Configuration DIP Switch and Button
Screw Terminal Torque 0.6 N€m (5.31 Ib€in)
Wire Size AWG 30114

Approx. Dimensions
WxHxD

225x119.2 x 113.6 mm
(0.89 x 4.7 x 4.47 in)

Weight 176 g

Temperature, Operating -40f+70 °C
Temperature, Storage -40f+85 °C

Relative Humidity 10f95%, No Condensation
Part Number PN-457338

Certifications

c-UL-us, CE, KC, RCM, RoHS
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Signal Conditioner Specifications

Analog Signal Converter - HART, 931S-C121 931S-C121 ,Specifications

Input
Number of Chanfels 1
Current Input 0f20 mA, 4f20mA
2/3 wire transmitter, HART signal
Transparent and bidirectional
Approx 3.8V @ RLoad =0 ; Approx 15V
F@ RLoad = 600 : (linput = 20 mA)
> 17V DC at 20 mA, max 30 V

Input Signal

Input Voltage dro

Sensor Supply @ open circuit, e @short-circuit
Input Active or Passive
Output

Number of Channels 1

Current Output 0f20 mA, 4f20mA, HART digital signal
Removable terminals with error proof keys Load Impedance 550
HART compatible, 0.5 2.5 kHz Output Active
High galvanic isolation and accuracy Supply

Supply Voltage 20f30V DC

No configuration needed
Device status indicator

Power Consumption 60 mA (24V power supply, 20mA output)

General Specification

Hazardous area rated
Accuracy < 0.1% of end value

This device is HART transparent and enables Step Response Time 0.5 ms
bidirectional HART signal transmission between the Temperature Cosfficient 80 ppm/K
input and output side. The device provides three way Galvanic Isolation 3 Way Isolator
galvanic isolation between input, output, and power Isolation Voltage 2 kv
supply; and replicates the exact signal value to output. Impulse Withstand,

A . h . . kV (1.2/50 s)
The device’s isolation function will help provide a reliable Voltage
signal by eliminating noises and protect the control Pollution Degree 2
system from transients in a cost effective way Surge Voltage Category I

Protection Degrege 1P20

Wiring Diagram

Configuration None
Screw Terminal Torque 0.6 N€m (5.31 Ib€in)
. . Wire Size AWG 30114
i i Approx. Dimensigh8.5 x 116.2 x 113.6 mm
{. . WX HxD (0.49 x 4.58 x 4.47 in.)
= om Weight 1109
Temperature, Opgrating -20 f+ 60 °C

Temperature, Stgrage  -40f+ 85 °C
Relative Humidity 5f95%, No Condensation

Part Number PN-457339
Certifications c-UL-us, CE, ATEX, IECEXx, KC, RCM, RoHS
Hazardous (Ex) A

: &2 DIV 2 GP A,B,C,D Temp Code T5
Marking
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Signal Conditioner Specifications

Analog Signal Splitter ... HART, 931S-C122

Removable terminals with error proof keys
HART compatible, 0.5 2.5 kHz

High galvanic isolation and accuracy

No configuration needed

Device status indicator

Hazardous area rated

This device is HART transparent and enables
bidirectional HART signal transmission between the
input and output side. The device provides four way
galvanic isolation between input, output, and power
supply; and replicates the exact signal value to output.
The device has a split function to provide two output
signals from one input signal. The device s isolation
function will help provide a reliable signal by eliminating
noises and protect the control system from transients in a
cost effective way

Wiring Diagram

Rockwell Automation Publication 931-TD002D-EN-P - February 2020

931S-C122 ,Specifications

Input

Number of Channels

1

Current Input

0f20 mA, 4f20mA

Input Signal

2/3 wire transmitter, HART signal Transparent and
Bidirectional

Input Voltage drop

Approx 3.8V @ RLoad =0 ; Approx 15V @ RLoad -
600 ; (linput = 20 mA)

> 17V DC at 20 mA, max 30 V @ open circuit, max 5

Sensor Supply mA @ short-circuit
Input Active or Passive
Output
Number of Channels 2
Current Output 020 mA, 4f20mA, HART digital signal
Load Impedance <300
Output Active
Supply
Supply Voltage 20f30v DC

Power Consumption, ]

I'yp/Max 60 mA (24V power supply, 20mA output)

General Specification

Accuracy < 0.1% of end value
Step Response Time 0.5ms
Temperature Coefficignt 80 ppm/K
Galvanic Isolation 4 Way lIsolator
Isolation Voltage 2 kv

Impulse Withstand Voltage 4 kV (1.2/50 s)
Pollution Degree 2

Surge Voltage Categary 1l

Protection Degree IP20
Configuration None

Screw Terminal Torque 0.6 N€m (5.31 Ib€in)
Wire Size AWG 30114

Approx. Dimensions
WxHxD

12.5x 116.2 x 113.6 mm
(0.49 x 4.58 X 4.47 in.)

Weight 11049

Temperature, Operating -20 f+60 °C
Temperature, Storage| -40 f+85 °C

Relative Humidity 5f95%, No Condensation
Part Number PN-457340

Certifications

c-UL-us, CE, ATEX, IECEx, KC, RCM, RoHS

Hazardous (Ex) Area

Marking CL I DIV 2 GP A,B,C,D Temp Code T5
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Signal Conditioner Specifications

Dual Channel Converter - HART, 931S-C124 931S-C124, Specifications

Removable terminals with error proof keys
HART compatible, 0.5 2.5 kHz

High galvanic isolation and accuracy

No configuration needed

Device status indicator

Hazardous area rated

This two channel device is HART transparent and

enables bidirectional HART signal transmission between
the input and output side. The device provides five way

galvanic isolation between inputs, outputs and power
supply; and replicates the exact signal value to output.

The device’s isolation function will help provide a reliable

signal by eliminating noises and protect the control
system from transients in a cost effective way.

Wiring Diagram

Input

Number of Channels

2

Current Input

0f20 mA, 4f20mA

Input Signal

2 wire transmitter, HART signal Transparent and
Bidirectional

Input Voltage drop

1V

> 17V DC at 20 mA, max 30 V @ open circuit, max 5

Sensor Supply mA @ short-circuit
Input Passive

Output
Number of Channelg 2

Current Output

0f20 m2OrdA, HART digital signal

Load Impedance

<300 per channel

Output Active
Supply
Supply Voltage 20f30Vv DC

Power Consumption
Max

EES'%A (24V power supply, 20mA output)

General Specification

Accuracy

< 0.1% of end value

Step Response Timég

;] 0.5ms

Temperature Coeffic

ient 80 ppm/K

Galvanic Isolation

5 Way Isolator

Isolation Voltage 2 kv

Impulse Withstand Voltage 4 kV (1.2/50 s)
Pollution Degree 2

Surge Voltage Category Il

Protection Degree IP20

Configuration None

Screw Terminal Torque 0.6 N€m (5.31 Ib€in)
Wire Size AWG 30f14

Approx. Dimensions
WxHxD

12.5x 116.2 x 113.6 mm
(0.49 x 4.58 x 4.47 in.)

Weight

172 g

Temperature, Opera|

ting -20 f+ 60 °C

Temperature, Storag

e -40 f+85 °C

Relative Humidity

5f95%, No Condensation

Part Number

PN-457341

Certifications

c-UL-us, CE, ATEX, IECEXx, KC, RCM, RoHS

Hazardous (Ex) Areg

a Marking CL | DIV 2 GP A,B,C,D Temp Code T5
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Signal Conditioner Specifications

Analog Signal Converter, 931S-C221

Removable terminals with error proof keys
High galvanic isolation and accuracy

No configuration needed

Device status indicator

Hazardous area rated

The device provides three way galvanic isolation between
input, output, and power supply; and converts analog
current signal to voltage signal on the output. The device’s
isolation function will help provide a reliable signal by
eliminating noises and protect the control system from
transients in a cost effective way.

Wiring Diagram

931S-C221 ...Specifications

Input

Number of Channe

S 1

Current Input

0f20 mA, 4f20mA

Input Signal

2/3 wire transmitter

Input Voltage drop

1V

Sensor Supply > 17V DC at 20 mA
Input Active or Passive
Output
Number of Channels 1
Current Output 0f10V, 2f10V
Load Impedance 600 k
Output Active
Supply
Supply Voltage 20f30V DC

Power Consumptio
Max

HBByI%/A (24V power supply, 20mA output)

General Specification

Accuracy

+0.1% FSR (Full Scale Range) max., 0.05% FSR tyj

Step Response Time

0.5 ms

Temperature Coeff

cient 80 ppm/K

Galvanic Isolation

3 Way Isolator

Isolation Voltage

2 kv

Impulse Withstand
Voltage

4KV (1.2/50 s)

Pollution Degree

2

Surge Voltage Catggory Il

Protection Degree

1P20

Configuration

None

Screw Terminal Torque

0.6 N€m (5.31 Ib€in)

Wire Size

AWG 30f14

Approx. Dimension
WxHxD

K125 x 116.2 x 113.6 mm
(0.49 x 4.58 x 4.47 in.)

Weight

110 g

Temperature, Oper|

ating -20 f+ 60 °C

Temperature, Storg

ge -40 f+85 °C

Relative Humidity

5f95%, No Condensation

Part Number

PN-457342

Certifications

c-UL-us, CE, ATEX, IECEXx, KC, RCM, RoHS

Hazardous (Ex) Arg
Marking

'L I DIV 2 GP A,B,C,D Temp Code T5
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Signal Conditioner Specifications

Current Measurements Converter- 10 A, 931598521521, Specifications

Measure, monitor, and convert current AC or DC
up to 10 amps

Configurable relay output for over-current or
under-current

Operation status and error display status indicator
per NE43, NE44, and NE107

True RMS or arithmetic average for precise
monitoring

Adjustable trigger delay for filtering current peaks
High galvanic isolation and accuracy

This device measure