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Preface

This User’s Manual explains the system configuration, the specifications and operations of the multi-range analog input module
(NP1AXH4-MR, NP1AX04-MR, NP1AX08-MR) and the multi-range analog output module (NP1AYH2-MR, NP1AY02-MR) of the
MICREX-SX series SPH. Read this manual carefully to ensure correct operation. When using modules or peripheral devices, be
sure to read the corresponding user’s manuals listed below.

eltiT .oNlaunaM stnetnoC

,snoitcurtsnIlaunaMs'resU
HPSseiresXS-XERCIM

002HEF ehtfosnoitinifedmetsysdnaegaugnal,yromemehtsnialpxE
.seiresXS-XERCIM

s'resU ,erawdraHlaunaM
HPSseiresXS-XERCIM

102HEF dnasnoitacificepseht,noitarugifnocmetsysehtsnialpxE
.seiresXS-XERCIMehtniseludomfosnoitarepo

s'resU O/IgolanAhc8egnar-itluMlaunaM
HPSseiresXS-XERCIM,eludoM

602HEF ehtfosnoitarepodnasnoitacificepsehtsnialpxE lennahc-itluM
.eludoMgolanA

,>ecnerefeR<niw003DlaunaMs'resU
seiresXS-XERCIM

452HEF ehtfolladna2Vniw003DfonocidnaunemehtsnialpxE
.2Vniw003Dfosnoitarepo

In addition to the above manuals, the following Fuji Electric FA Components & Systems Co., Ltd. site offers various manuals
and technical documents associated with MICREX-SX.
URL http://www.fujielectric.co.jp/fcs/eng/

Notes

1. This manual may not be reproduced in whole or part in any form without prior written approval by the manufacturer.
2. The contents of this manual (including specifications) are subject to change without prior notice.
3. If you find any ambiguous or incorrect descriptions in this manual, please write them down (along with the manual No. 
    shown on the cover) and contact FUJI.



Safety Precautions

Be sure to read the “Safety Precautions” thoroughly before using the module.
Here, the safety precaution items are classified into “Warning” and “Caution.”

Warning : Incorrect handling of the device may result in death or serious injury.

Caution : Incorrect handling of the device may result in minor injury or physical damage.

Even some items indicated by “Caution” may also result in a serious accident.
Both safety instruction categories provide important information. Be sure to strictly observe these instructions.

Warning

◊ Never touch any part of charged circuits as terminals and exposed metal portion while the power is turned ON.  It may result 
in an electric shock to theoperator.

◊ Turn OFF the power before mounting, dismounting, wiring, maintaining or checking, otherwise, electric shock, erratic 
operation or troubles might occur.

◊ Place the emergency stop circuit, interlock circuit or the like for safety outside the PLC.  A failure of PLC might break or cause 
problems to the machine.

◊ Do not connect in reverse polarity, charge (except rechargeable ones), disassemble, heat, throw in fire or short-circuit the 
batteries, otherwise, they might burst or take fire.

◊ If batteries have any deformation, spilled fluids, or other abnormality, do not use them. The use of such batteries might cause 
explosion or firing.

◊ Do not open the FG terminal with the LG-FG short circuited. (It must be grounded, otherwise it might cause electric shock.)



Safety Precautions

Caution

◊ Do not use one found damaged or deformed when unpacked, otherwise, failure or erratic operation might be caused.
◊ Do not shock the product by dropping or tipping it over, otherwise, it might be damaged or troubled.
◊ Follow the directions of the operating instructions when mounting the product.  If mounting is improper, the product might 

drop or develop problems or erratic operations.
◊ Use the rated voltage and current mentioned in the operating instructions and manual.  Use beyond the rated values might 

cause fire, erratic operation or failure.
◊ Operate (keep) in the environment specified in the operating instructions and manual.  High temperature, high humidity, 

condensation, dust, corrosive gases, oil, organic solvents, excessive vibration or shock might cause electric shock, fire, 
erratic operation or failure.

◊ Select a wire size to suit the applied voltage and carrying current. Tighten the wire terminals to the specified torque. 
Inappropriate wiring or tightening might cause fire, malfunction, failure, or might cause the product to drop from its 
mounting.

◊ Contaminants, wiring chips, iron powder or other foreign matter must not enter the device when installing it, otherwise, 
erratic operation or failure might occur.

◊ Remove the dust-cover seals of modules after wiring, otherwise, fire, accidents, failure or fault might occur.
◊ Connect the ground terminal to the ground, otherwise, an erratic operation might occur.
◊ Periodically make sure the terminal screws and mounting screws are securely tightened.
 Operation at a loosened status might cause fire or erratic operation.
◊ Put the furnished connector covers on unused connectors, otherwise, failure or erratic operation might occur.
◊ Install the furnished terminal cover on the terminal block, otherwise, electric shock or fire might occur.
◊ Sufficiently make sure of safety before program change, forced output, starting, stopping or anything else during a run.

The wrong operation might break or cause machine problems.
◊ Engage the loader connector in a correct orientation, otherwise, an erratic operation might occur.
◊ Before touching the PLC, discharge any static electricity that may have been collected on your body. To discharge it, touch 

a grounded metallic object. Static electricity might cause erratic operation or failure of the module.
◊ Be sure to install the electrical wiring correctly and securely, observing the operating instructions and manual. Wrong or 

loose wiring might cause fire, accidents, or failure.
◊ When disengaging the plug from the outlet, do not pull the cord, otherwiase, break of cable might cause fire or failure. 
◊ Do not attempt to change system configurations (such as installing or removing I/O modules) while the power is ON, 

otherwise, failure or erratic operation might occur.
◊ Do not attemp to repair the module by yourself contact your Fuji Electric agent. When replacing the batteries, correctly 

and securely connect the battery connectors, otherwise, fire, accidents or failure might occure.
◊ To clean the module, turn power off and wipe the module with a cloth moistened with warm water. Do not use thinner or 

other organic solvents, as the module surface might become deformed or discolored.
◊ Do not remodel or disassemble the product, otherwise, a failure might occur.
◊ Follow the regulations of industrial wastes when the device is to be discarded.
◊ The modules covered in these operating instructions have not been designed or manufactured for use in equipment or 

systems which, in the event of failure, can lead to loss of human life.
◊ If you intend to use the modules covered in these operating instructions for special applications, such as for nuclear 

energy control, aerospace, medical, or transportation, please consult your Fuji Electric agent.
◊ Be sure to provide protective measures when using the module covered in these operating instructions in equipment

which, in the event of failure, may lead to loss of human life or other grave results.
◊ External power supply (such as 24V DC power supply) which is connected to DC I/O should be strongly isolated from AC 

power supply.
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Section 1  General
1-1  General

The MICREX-SX series SPH Multi-range Analog Input/Output Modules are used mounted on the SPH base board.

1-1-1 Analog input module
This module converts an analog signal (voltage or current input) which is input from outside the PC to a digital value of INT type
(integer). It is possible to set voltage input or current input and an input range for each channel of the module.

High-speed analog input module: NP1AXH4-MR (4 channels)
Standard analog input module: NP1AX04-MR (4 channels)
Standard analog input module: NP1AX08-MR (8 channels)

1-1-2 Analog output module
This module converts integer (INT) type data (input value) set from the CPU module into an analog voltage signal or analog
current signal and outputs them to an external device. It is possible to set a voltage output or current output and an output
range for each channel of the module.

High-speed analog output module: NP1AYH2-MR (2 channels)
Standard analog output module: NP1AY02-MR (2 channels)

Note:  NP1AX08-MR of 8-channel input specification cannot be mounted on the baseboard for remote I/O, such as those for
T-link.
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2-1  General Specifications

metI noitacificepS

lacisyhP
latnemnorivne

snoitidnoc

tneibmagnitarepO
erutarepmet

55ot0 ° C

erutarepmetegarotS 07+ot52- ° C

ytidimuhevitaleR noitasnednocon;HR%59ot%02

eergednoitulloP 2

ytinumminoisorroC .stnevloscinagrohtiwdeniatstoN.sesagevisorrocmorfeerF

edutitlagnitarepO )rehgihroaPk07:noitidnoctropsnarT(levelaesevobasselrom000,2

lacinahceM
ecivres

snoitidnoc

noitarbiV
s/m6.91:noitareleccatnatsnoc,mm51.0:edutilpmaflaH 2

.sruohxislatot,sexaralucidneprepyllautumeerhtfohcaerofsruohowT

kcohS
s/m741:kaepnoitareleccA 2

.sexaralucidneprepyllautumeerhtfohcaerofsemiteerhT

lacirtcelE
ecivres

snoitidnoc

ytinummiesioN 1htdiweslup,sn1emitesir,Vk5.1 µ )rotalumisesion(s

egrahcsidcitatsortcelE :egrahcsidtcatnoC ± :egrahcsidlairea,Vk8 ± Vk51

citengamortceleoidaR
dleif

)zHM0001otzHM08(m/V01

noitcurtsnoC )03PI(epytdetnuom-lenaP

gnilooC gniloocriA

dohtemnoitalusnI )slennahcneewtebnoitalusnion(relpuocotohP

htgnertscirtceleiD )dnuorgemarfdnaslanimretO/Ineewteb(etunimeno,CAV005

ecnatsisernoitalusnI M01 Ω )dnuorgemarfdnaslanimretO/Ineewteb(reggemCDV005htiweromro

CDV42tanoitpmusnoctnerruclanretnI

RM-4HXA1PN )tupnigolanadeepshgih(sselroAm021:
RM-40XA1PN sselroAm021: )tupnigolanadradnats(
RM-80XA1PN sselroAm021: )slennahc8tupnigolanadradnats(

sselroAm021:RM-2HYA1PN )tuptuogolanadeepshgih(
RM-20YA1PN sselroAm021: )tuptuogolanadradnats(

ssaM

)tupnigolanadeepshgih(g002.xorppA:RM-4HXA1PN
RM-40XA1PN )tupnigolanadradnats(g002.xorppA:
RM-80XA1PN )slennahc8tupnigolanadradnats(g002.xorppA:

g002.xorppA:RM-2HYA1PN )tuptuogolanadeepshgih(
RM-20YA1PN )tuptuogolanadradnats(g002.xorppA:

snoisnemiD .9-2noitceSotrefeR



2-2

2-2  Performance/Function Specifications Performance/Function

2-2-1 Analog input module

(1) High-speed analog input (NP1AXH4-MR)
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Note: 1) Use an application program to set the desired analog input range. For details, refer to “Section 4  Software Interface.”
(The analog input range factory setting is ± 10V.)

2) The applicable wire size depends on the crimp terminal used. For details, refer to “5-1  Wiring Precautions.”
3) For the method of gain/offset adjustment, refer to “Section 6  Gain/Offset Adjustment.”
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(2) Standard analog input (NP1AX04-MR, NP1AX08-MR)
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Note: 1) Use an application program to set the desired analog input range. For details, refer to “Section 4  Software Interface.”
(The analog input range factory setting is ± 10V.)

2) The applicable wire size depends on the crimp terminal used. For details, refer to “5-1  Wiring Precautions.”
3) For the method of gain/offset adjustment, refer to “Section 6  Gain/Offset Adjustment.”
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2-2-2 Analog output module

(1) High-speed analog output (NP1AYH2-MR)
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Note: 1) Use an application program to set the desired analog output range. For details, refer to “Section 4  Software
Interface.” (The analog output range factory setting is 1 to 5V.)

2) The applicable wire size depends on the crimp terminal used. For details, refer to “5-1  Wiring Precautions.”
3) For the method of gain/offset adjustment, refer to “Section 6  Gain/Offset Adjustment.”

2-2  Performance/Function Specifications Performance/Function
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Performance/Function 2-2  Performance/Function Specifications

(2) Standard analog output (NP1AY02-MR)

metI noitacificepS
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noituloseR stib01
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epyttupnilatigiD )regetni(TNI

emityaledtuptuO sm2
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tolsdeipuccO tols1

sdrowdeipuccO )sdrow4:tuptuo,sdrow2:tupni(sdrow6

Note: 1) Use an application program to set the desired analog output range. For details, refer to “Section 4  Software
Interface.” (The analog output range factory setting is 1 to 5V.)

2) The applicable wire size depends on the crimp terminal used. For details, refer to “5-1  Wiring Precautions.”
3) For the method of gain/offset adjustment, refer to “Section 6  Gain/Offset Adjustment.”
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2-3  I/O Characteristics of Analog Input Module I/O Characteristics

With NP1AXH4-MR, NP1AX04-MR or NP1AX08-MR, it is possible to select voltage/current input for each channel.
(Refer to section 5-2 to 5-4)

2-3-1 Voltage input characteristics

tupnigolanA
egnaregatlov

tesffO niaG eulavtuptuO
RM-4HXA1PN

eulavtuptuO
RM-40XA1PN
RM-80XA1PN

scitsiretcarahcO/I

V01ot01- V0 V01 ± 0008 ± 5 00 )1citsiretcarahcegatlovtupnigolanA

V5ot5- V0 V5 ± 0008 ± 5 00 )2citsiretcarahcegatlovtupnigolanA

V5ot1 V1 V5 00061ot0 0001ot0 )3citsiretcarahcegatlovtupnigolanA

V5ot0 V0 V5 00061ot0 0001ot0 )4citsiretcarahcegatlovtupnigolanA

V01ot0 V0 V01 00061ot0 0001ot0 )5citsiretcarahcegatlovtupnigolanA

Analog input voltage characteristics
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l o

ut
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t v
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-8192

8191

-8000

-4000

4000

8000

12000

16000
16383

-10 10
10.24-10.24

0 1 5-5

5)

4)
3)

2)

1)

Analog input voltage (V)

0

-512

511

-500

-250

250

500

750

1000
1023

0

Notes:

• If the input voltage is such that the output value of NP1AXH4-MR becomes out of the range from –8192 to +8191 or 16383 or 
that the output value of NP1AX04-MR or NP1AX08-MR becomes out of the range from –512 to +511 or 1023, the digital 
output value is fixed to –8192, +8191 or 16383 for NP1AXH4-MR, or fixed to –512, +511 or 1023 for 
NP1AX04-MR/NP1AX08-MR.

• If the input voltage is higher than 10.24V or lower than -10.24V, the accuracy of the digital output value is not guaranteed.
• Do not input a voltage which is outside ± 15V. It can destroy elements inside the module.



2-7

I/O Characteristics 2-3  I/O Characteristics of Analog Input Module

2-3-2 Current input characteristics

tupnigolanA
egnartnerruc

tesffO niaG eulavtuptuO
RM-4HXA1PN

eulavtuptuO
RM-40XA1PN
RM-80XA1PN

scitsiretcarahcO/I

Am02ot4 V4 Am02 00061ot0 0001ot0 )1citsiretcarahctnerructupnigolanA

Am02ot0 V0 Am02 00061ot0 0001ot0 )2citsiretcarahctnerructupnigolanA

Am02ot02- V0 Am02 ± 0008 ± 005 )3citsiretcarahctnerructupnigolanA

Analog input current characteristics
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l o

ut
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-8192

8191

-8000

-4000

0

4000

8000

12000

16000
16383

Analog input current

-20 200 10-10

3)

2)

1)

-512

511

-500

-250

250

500

750

1000
1023

0

4

Notes:

• If the input current is such that the output of the NP1AXH4-MR is outside -8192 to +8191 or greater than 16383, or if the input 
current is such that the output of the NP1AX04-MR/NP1AX08-MR are outside -512 to +511 or greater than 1023, when the 
NP1AXH4-MR, the digital output value is fixed to -8192, and +8191 or 16383, when the NP1AX04-MR/NP1AX08-MR, the 
digital output value are fixed to -512, and +511 or 1023. 

• During factory shipment, the module is adjusted using a specific voltage range. Because of this, when current input is used, 
the digital output value is subject to slight deviation. 
When current input is used, therefore, it is advisable to adjust the gain and offset.

• Do not input a voltage which is outside ± 30mA. It can destroy elements inside the module.
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2-4  I/O Characteristics of Analog Output Module I/O Characteristics

With the NP1AYH2-MR and NP1AY02-MR, there are possible to select either voltage output or current output for each channel
by appropriate wiring to the terminal block.

2-4-1 Voltage output characteristics

tuptuogolanA
egnaregatlov

tesffO niaG eulavtupnI
RM-2HYA1PN

eulavtupnI
RM-20YA1PN

scitsiretcarahcO/I

V01ot0 V0 V01 00061ot0 0001ot0 )1citsiretcarahcegatlovtuptuogolanA

V5ot0 V0 V5 00061ot0 0001ot0 )2citsiretcarahcegatlovtuptuogolanA

V5ot1 V1 V5 00061ot0 0001ot0 )3citsiretcarahcegatlovtuptuogolanA

± V5 V0 V5 ± 0008 ± 005 )4citsiretcarahcegatlovtuptuogolanA

± V01 V0 V01 ± 0008 ± 005 )5citsiretcarahcegatlovtuptuogolanA

Analog output voltage characteristics
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-8192
-512

16383
1023

8191
511

5)

4)

1)

2)3)

-10.24
-10

-5

0
1
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10.24

-8000
-500

8000
500

0
0

12000
750

4000
250

16000
1000

-4000
-250

Digital input value
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na
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ge

(V)

Notes:

• When the input value of the NP1AYH2-MR is outside -8192 to +8191 or greater than 16383, or when the input value of the 
NP1AY02-MR is outside -512 to +511 or greater than 1023, the output value is fixed to 10.24V or -10.24V. 
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I/O Characteristics 2-4  I/O Characteristics of Analog Output Module

2-4-2 Current output characteristics

tuptuogolanA
egnartnerruc

tesffO niaG eulavtupnI
RM-2HYA1PN

eulavtupnI
RM-20YA1PN

scitsiretcarahcO/I

Am02ot0 Am0 Am02 00061ot0 0001ot0 )1citsiretcarahctnerructuptuogolanA

Am02ot4 Am4 Am02 00061ot0 0001ot0 )2citsiretcarahctnerructuptuogolanA

Analog output current characteristics
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0 12800
800
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Notes:

• Even if a digital input value greater than 1023 or 16383 is set, it is fixed to 20.48mA. 
• The NP1AYH2-MR is adjusted using the factory setting output voltage range of 1V to 5V. When using current output, 

therefore, adjust the gain and offset. 
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2-5  Overall Accuracy

2-5-1 Overall accuracy of analog input module (NP1AXH4-MR, NP1AX04-MR, NP1AX08-MR)
The overall accuracy of A/D conversion is as follows.

• NP1AXH4-MR ... ± 0.1% (at 25°C), ± 1.0% (full scale)
• NP1AX04-MR, NP1AX08-MR ... ± 0.5% (at 25°C), ± 1.0% (full scale)

Note: The above overall accuracy is guaranteed when the input is within the practicable input range.

Example 1)
When the input characteristic is set to voltage input (-10V to 10V)

Overall accuracy (when voltage input is used)

Analog input voltage (V)

D
ig

ita
l o

ut
pu

t v
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The overall accuracy is kept 
within ±1.0% (±10 or ±160).

-8000-500

8000500

0

-10 100 5-5

Example 2)
When the input characteristic is set to current input (-20A to 20A)

Overall accuracy (when current input is used)
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Analog input current (mA) 

The overall accuracy is kept 
within ±1.0% (±10 or ±160).

-20 200 10-10

-8000-500

8000500

0

Notes:

(1) Digital output value 
NP1AXH4-MR: ± 8000 
NP1AX04-MR, NP1AX08-MR: ± 500 

(2) The overall accuracy for full scale is calculated as follows. 
1) {500 - (-500)} x 0.01 = 10,      2) {8000 - (-8000)} x 0.01 = 160
Thus, the variance in digital output are within, 1) ± 10, and 2) ± 160. 
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2-5  Overall Accuracy

2-5-2 Overall accuracy of analog output module (NP1AYH2-MR, NP1AY02-MR)
The overall accuracy of D/A conversion is as follows.

• NP1AYH2-MR ... ± 0.1% (at 25°C), ± 1.0% (full scale)
• NP1AY02-MR ... ± 0.5% (at 25°C), ± 1.0% (full scale)

Note: The above overall accuracy is guaranteed when the input is within the practicable input range.

Example 1)
When the output characteristic is set to voltage output (-10 to 10V)

Overall accuracy (when voltage output is used)

-500
-8000

500
8000

Digital input value 

250
4000

-250
-4000

0
0

-10

10

0

The overall accuracy is kept 
within ±1.0% (± 200mV). 
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ut
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 (V) 

Example 2)
When the output characteristic is set to current output (0 to 20mA)

Overall accuracy (when current output is used)

A
na

lo
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ut
 v
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ue

 (mA) 

Digital input value 

The overall accuracy is kept 
within ±1.0% (± 0.2mA). 

0

20

10

0 1000
16000

500
8000

Notes:

(1) Digital input value 
  NP1AYH2-MR: ± 8000 
  NP1AY02-MR: ± 500 

(2) The overall accuracy for full scale is calculated as follows. 
  {10 - (-10)} x 0.01 = 0.2 (V) = 200mV·····voltage output 
  {20 - (0)} x 0.01 = 0.2 (mA).····················current output 
Thus, the variance is ± 0.2 (V) for voltage output and ± 0.2 (mA) for current output. 
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2-6  Resolution Resolution

2-6-1 Analog input module (NP1AXH4-MR, NP1AX04-MR, NP1AX08-MR)
The resolution can be freely changed by gain/offset adjustment.
The relationship between gain/offset adjustment and digital output value is as follows.
Fine adjustment is not available with NP1AX08-MR.  (This module is already adjusted at shipment and therefore can be used
only by range setting.)

(1) Resolution
Resolution is obtained by the following expression.

Resolution = 
(Gain) - (Offset)

Digital output value range 
(mV or µA) 

(2) Relationship between maximum resolution and digital output value
For example, because maximum resolution of 0.5V range is 0.3125 mV in voltage and 1µA in current for the analog input
module (NP1AXH4-MR), and 5 mV in voltage and 20 µA in current for NP1AX04-MR, respectively, digital output value may not
always increase or decrease by ones if the following relation is met.

(Gain) - (Offset) 

Digital output value range 
 < Max. resolution 

Example

(Gain = 5V) - (Offset = 1V)

Digital output value range = 16000 
= 0.25mV < Max. resolution 0.3125mV 

The digital output value increases (decreases) by 1 as the input voltage is increased (decreased) by 0.3125mV. When the
change in input voltage is 0.25mV, the digital output value does not change by 1.

2-6-2 Resolution of analog output module (NP1AYH2-MR, NP1AY02-MR)

(1) Analog output value
The resolution can be freely changed by gain/offset adjustment.
The relationship between gain/offset adjustment and analog output value is as follows.

Analog output value = 
(Gain) - (Offset)

Digital value resolution 
x Digital input value + Offset 

(2) Relationship between maximum resolution and analog output value
For example, because maximum resolution of the analog output module (NP1AYH2-MR) is 0.3125mV for voltage output and
1µA for current output. Therefore, if the gain/offset settings make the following expression hold true, the change of analog
output value when the digital input value is changed by 1 may be different from the one calculated by the above expression.

(Gain) - (Offset)

Digital value resolution 
< Max. resolution 

Example

(Gain = 5V) - (Offset = 1V)

(Digital value resolution = 1000) 
= 4mV < (Max. resolution 5mV) 
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Conversion Method 2-7  Conversion Method

2-7-1 Conversion method of analog input module (NP1AXH4-MR, NP1AX04-MR, NP1AX08-MR)
With the analog input module, the digital output value is
determined by the settings of input/output characteristics and A/D conversion method.

(1) Input/output characteristics Offset
Gain

The set values of offset and gain determine the digital output value for an analog input (voltage/current) value.

Offset ...
The input voltage/current value that makes the digital output value 0.
Gain .....
The input voltage/current value that makes the digital output value 8000 or 16000 (NP1AXH4-MR).
The input voltage/current value that makes the digital output value 500 or 1000 (NP1AX08-MR, NP1AX04-MR).

(2) A/D conversion method  Sampling process
 Averaging process

Set either sampling process or averaging process for each channel.

1) Sampling process
In this process, digital output values which are obtained by A/D conversion of analog input values sequentially are stored in the
area for digital output values.

2) Averaging process
In this process, A/D conversion is performed a set number of times for a channel specified by the CPU and the average of A/D-
converted values, excluding the maximum and minimum values, is calculated and stored in the area for digital output values.
It should be noted that when the set number of times of A/D conversion is 2 or less, a sampling process, not an averaging
process, is performed.

Number of times of A/D conversion that can be set for averaging process ...
1 to 128 (NP1AXH4-MR, NP1AX04-MR), 1 to 64 (NP1AX08-MR)

Notes:

• Setting a number outside the range shown above results in an error. In this case, the contents of the buffer memory remain 
unchanged and the A/D conversion for the averaging process before the setting error has occurred is performed. 

2-7-2 Conversion method of analog output module (NP1AYH2-MR, NP1AY02-MR)
With the analog output module, the analog output (voltage or current) value is determined by the settings of input/output
characteristics.

(1) Input/output characteristics Offset
Gain

The set values of gain and offset determine the analog output (voltage/current) value for a digital input value.

Offset ...
The analog output voltage/current value when the value to be D/A-converted is 0.
Gain .....
The analog output voltage/current value when the value to be D/A-converted is 8000 or 16000 (NP1AYH2-MR).
The analog output voltage/current value when the value to be D/A-converted is 500 or 1000 (NP1AY02-MR).



2-14

2-8  Names and Functions

2-8-1 Analog input module (NP1AXH4-MR/NP1AX04-MR/NP1AX08-MR)

(1) Names

<NP1AXH4-MR/NP1AX04-MR>

ONL

ERR

SETTING

SET

GAIN OFFSET

V1

I1

COM

SLD

V2

I2

COM

SLD

V3

I3

COM

SLD

V4

I4

COM

SLD

SLD

0
9 8 7

6
5

432

1

0

CH.No.

1

2) Gain/offset channel selection key switch

3) Gain/offset selection key switch 

1) Status indication LED

4) Detachable terminal block (M3) 20 poles

Nameplate

<NP1AX08-MR>

ONL

ERR

SETTING

V1/I1

V2/I2

V3/I3

V4/I4

V5/I5

V6/I6

COM

COM

COM

COM

COM

COM

SLD

SLD

SLD

SLD

V7/I7

V8/I8

COM

COM

1) Status indication LED

4) Detachable terminal block (M3) 20 poles

Nameplate



2-15

2-8  Names and Functions

(2) Functions

1) Status indication LED
Indicates the condition of the analog input module.

ONL

ERR

SETTING
      

lobmyS roloC noitpircseDsutatS

LNO neerG
sknilb;yllamrongnitareposieludomlacolnehwnosthgiL

.subXSotgnitcennocelihw

RRE deR .lamronbasieludomlacolnehwnosthgiL

GNITTES neerG

tnemtsujdatesffo/niaggnirudnoitidnocgnitteS

yllamroN
gnittesgniruD

detelpmocgnitteS
rorregnitteS

.ffosiDEL:
.dnoces1yrevesknilbDEL:

.sdnoces3rofsknilbDEL:
sdnoces5.0yrevesknilbDEL:

2) Gain/offset channel selection key switch (For NP1AXH4-MR/NP1AX04-MR only)

0
9 8 7

6
5

432

1

0: Should be set for running. 
1, 2, 3, 4: Channel numbers selected for gain/offset adjustment.
5 to 9: Not used.

CH.No.

3) Gain/offset selection key switch (For NP1AXH4-MR/NP1AX04-MR only)
(Left) GAIN: Gain adjustment mode. 
(Center) SET: Gain/offset adjustment completion mode. 
(Right) OFFSET: Offset adjustment mode. 

SET

OFFSETGAIN

4) Detachable terminal block
This is a 20-pole (M3) detachable terminal block. For the terminal arrangement, refer to “5-2  Wiring of Analog Input Module.”
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2-8  Names and Functions

2-8-2 Analog output module (NP1AYH2-MR, NP1AY02-MR)

(1) Names

0
9 8 7

6
5

432

1

2) Gain/offset channel selection key switch 

3) Gain/offset selection key switch 
5) Detachable terminal block (M3) 20 poles 

1) Status indication LED 

4) Gain/offset value adjustment key switch 

Nameplate 

ONL

ERR

SETTING

CH.No.

SET

GAIN OFFSET

UP DOWN

SHORT:
   AMP

OPEN:
  VOLTS

SHORT:
   AMP

OPEN:
  VOLTS

I1

V1

COM

NC

SLD

I2

V2

COM

SLD

SLD

(2) Functions

1) Status indication LED
Indicates the status of the analog output module.

ONL

ERR

SETTING
      

lobmyS roloC noitpircseDsutatS

LNO neerG
sknilb;yllamrongnitareposieludomlacolnehwnosthgiL

.subXSotgnitcennocelihw

RRE deR .lamronbasieludomlacolnehwnosthgiL

GNITTES neerG

tnemtsujdatesffo/niaggnirudnoitidnocgnitteS

yllamroN
gnittesgniruD

detelpmocgnitteS
rorregnitteS

.ffosiDEL:
.dnoces1yrevesknilbDEL:

.sdnoces3rofsknilbDEL:
sdnoces5.0yrevesknilbDEL:

2) Gain/offset channel selection key switch

0
9 8 7

6
5

432

1

0: Should be set for running.
1, 2: Channel numbers selected for gain/offset adjustment. 
3 to 9: Not used.

CH.No.

3) Gain/offset selection key switch
(Left) GAIN: Gain adjustment mode. 
(Center) SET: Gain/offset adjustment completion mode. 
(Right) OFFSET: Offset adjustment mode. 

SET

OFFSETGAIN

4) Gain/offset value adjustment key switch
Used to adjust gain/offset values.

(Left) UP, (Right) DOWN 
UP DOWN

5) Detachable terminal block
This is a 20-pole (M3) detachable terminal block. For the terminal arrangement, refer to “5-3  Wiring of Analog Output Module.”
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2-9  Dimensions

High-speed analog input module: NP1AXH4-MR

Standard analog input module: NP1AX04-MR

Standard analog input module: NP1AX08-MR

High-speed analog output module: NP1AYH2-MR

Standard analog output module: NP1AY02-MR

9035

10
5
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Section 3  System Configuration
3-1  Mounting on Base Board

3-1-1 Mounting position
The analog input/output modules are connected to the MICREX-SX Series SPH SX bus and I/O master module link. The
mounting position of the modules on the base board is shown below.

<Base board without 6-slot base board>

Analog module mountable slots 

The modules can be mounted in any 
of the slots in the base board, except 
the two leftmost slots which are for 
the power module. 

<6-slot base board>

Analog module mountable slots 

Analog module mountable slots 
(Note)

Power 
supply 

Power 
supply 

CPU

I/O I/O I/O I/O

3-1-2 Number of mountable modules
It is possible to connect a maximum of 238 modules to the SX bus (a maximum of 254 modules in one configuration including
the link of the I/O master) (due to hardware limitation).
It should be noted, however, that the maximum number of analog input/output modules that can actually be connected is limited
by the number of words they occupy in the input/output areas (I/Q areas).

For analog input module (4 channels)
512 words

10 words
≈ 51.2     ≈ 51 modules 

For analog input module (8 channels)
512 words

18 words
≈ 28.4     ≈ 28 modules 

For analog output module
512 words

6 words
≈ 85.3     ≈ 85 modules 

Note: NP1AX08-MR of analog 8-channel specification cannot
be mounted on the baseboard for remote I/O of the T-link.

Mountable Limitations
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Section 4  Software Interface
4-1  Analog Input Module (NP1AXH4-MR, NP1AX04-MR,

 NP1AX08-MR)

For the analog input module, the following operations can be specified by an application program.

• Setting of analog input range (The analog input range is factory set to -10V to 10V. When any other range is used, be
sure to set that range.)

• Conversion enable/disable
• Averaging process/sampling process
• Pre-alarming
• Scaling (For NP1AXH4-MR only)

4-1-1 Memory assignment
The analog input module (NP1AXH4-MR, NP1AX04-MR) occupies 10 words (8 words for input and 2 words for output) in the
input/output areas.

Offset addresses +0

+1

+2

+3

+4

+5

+6

+7

+8

+9

b15 b0

Channel 1 digital output value 

Channel 2 digital output value 

Channel 3 digital output value 

Channel 4 digital output value 

Channel 1 status (setting information, detection of broken wire, conversion status, etc.) 

Channel 2 status (setting information, detection of broken wire, conversion status, etc.) 

Channel 3 status (setting information, detection of broken wire, conversion status, etc.) 

Channel 4 status (setting information, detection of broken wire, conversion status, etc.) 

Operation 

Set value 

AI module to 
CPU (8 words) 

CPU to AI 
module (2 words) 

The analog input module (NP1AX08-MR) occupies 18 words (16 words for input and 2 words for output) in the input/output
areas.

Offset addresses +0

+1

+2

+3

+4

+5

+6

+7

+16

+17

b15 b0

Channel 1 digital output value 

Channel 2 digital output value 

Channel 3 digital output value 

Channel 4 digital output value 

Channel 5 digital output value 

Channel 6 digital output value 

Channel 7 digital output value 

Channel 8 digital output value 

Channel 1 status (setting information, detection of broken wire, conversion status, etc.) 

Channel 2 status (setting information, detection of broken wire, conversion status, etc.) 

Channel 3 status (setting information, detection of broken wire, conversion status, etc.) 

Channel 4 status (setting information, detection of broken wire, conversion status, etc.) 

Operation 

Set value 

AI module to 
CPU (16 words) 

CPU to AI 
module (2 words) 

+8

+9

+10

+11

+12

+13

+14

+15

Channel 5 status (setting information, detection of broken wire, conversion status, etc.) 

Channel 6 status (setting information, detection of broken wire, conversion status, etc.) 

Channel 7 status (setting information, detection of broken wire, conversion status, etc.) 

Channel 8 status (setting information, detection of broken wire, conversion status, etc.) 
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4-1  Analog Input Module (NP1AXH4-MR, NP1AX04-MR,
NP1AX08-MR)

(1) Digital output value
The area in which to store an analog value converted to a digital value.

<NP1AXH4-MR, NP1AX04-MR>

Offset addresses +0

+1

+2

+3

Channel 1 output value (INT type) 

Channel 2 output value (INT type) 

Channel 3 output value (INT type) 

Channel 4 output value (INT type) 

<NP1AX08-MR>

Offset addresses +0

+1

+2

+3

Channel 1 output value (INT type) 

Channel 2 output value (INT type) 

Channel 3 output value (INT type) 

Channel 4 output value (INT type) 

+4

+5

+6

+7

Channel 5 output value (INT type) 

Channel 6 output value (INT type) 

Channel 7 output value (INT type) 

Channel 8 output value (INT type) 
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4-1  Analog Input Module (NP1AXH4-MR, NP1AX04-MR,
 NP1AX08-MR)

(2) Status
Indicates detection of broken wire, gain/offset adjustment status, and detection of pre-alarm points.

<NP1AXH4-MR, NP1AX04-MR>

Offset addresses +4

+5

+6

+7

Channel 1 

Channel 2 

Channel 3 

Channel 4 

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

Data type: WORD

<NP1AX08-MR>

Offset addresses +8

+9

+10

+11

Channel 1 

Channel 2 

Channel 3 

Channel 4 

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

+12

+13

+14

+15

Channel 5 

Channel 6

Channel 7 

Channel 8 

Data type: WORD

tiB sutatS stnetnoC

0 eriwnekorbfonoitceteD detcetederiwnekorB:1,detcetederiwnekorboN:0

1 sutatstnemtsujdatesffo/niaG gnitsujdA:1,detelpmoctnemtsujdA:0 )RM-80XA1PNrofelbaliavanU(

2 rorretnemtsujdatesffo/niaG rorretnemtsujdA:1,rorretnemtsujdaoN:0 )RM-80XA1PNrofelbaliavanU(

3 noitelpmocdnammoC detelpmocdnammoC:1,detelpmoctondnammocrodeussidnammocoN:0

4 rorreegnar-revO rorrE:1,rorreoN:0

5 rorreatadgnilacS rorrE:1,rorreoN:0 )RM-80XA1PNroRM-40XA1PNrofdesunU(

6

7 eulavmrala-erP ItnioP

8 eulavmrala-erP HtnioP

9 eulavmrala-erP GtnioP

01 eulavmrala-erP FtnioP

11 eulavmrala-erP EtnioP

21 eulavmrala-erP DtnioP

31 eulavmrala-erP CtnioP

41 eulavmrala-erP BtnioP

51 eulavmrala-erP AtnioP
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<Detection of broken wire: bit 0>
A broken wire of the input signal line can be detected only when the analog input range are 4 to 20mA or 1 to 5V.
It is judged as wire breakage having occurred if analog input value drops to 3.68mA when used in the analog input range of 4 to
20mA or if analog input value drops to 0.92V when used in the analog input range of 1 to 5V.

<Command completion: bit 3>
Each set data item is input to the AI module when the enable flag (bit 15 of offset address +8) is set. Upon completion of the
input, the AI module sets the command completion flag. After confirming the command completion flag, the application program
resets the enable flag.

Command completion 
(AI module) 

Set data enable flag 
(application program) 

<Over-range error: bit 4>
This bit is set to “1” if an external voltage (current) input value exceeds the selected input range.

Example:
If 6V is input when the selected input range is 0 to 5V.

<Scaling data error: bit 5>
This bit is set ON when the set data for scaling is as follows:

1)When a value is input that is smaller than the minimum value of selected range or greater than the maximum value
2)When offset value and gain value are reversed in magnitude
3)If resolution differs between plus and minus sides with respect to offset when ±5V, ±10V or ±20mA range is selected
(How to reset error)

Error is reset when the setting of scaling is stopped (when bit 7 of the operating setting range is set OFF).  However,
because the previously set scaling data is stored, error is finally reset when the content of above 1) to 3) is modified.

<Pre-alarm value: bit 7 to 15>
• When the pre-alarm function has been set in the operation area, it is possible to detect pre-alarm points A through I.
• The pre-alarm function facilitates the processor to check the output value if specific input data changes. By using this

function for constant monitoring, it is possible to simplify application programs since the need for data comparison by an
application program is eliminated.

• The AI module compares an analog input value with the previous analog input value in each sampling period to check
whether analog input values are increasing or decreasing and the level of each set point, and sets only one of the
points A-I to “1” (all the other points set to “0”) to detect pre-alarm information. When the scaling function is performed,
the pre-alarm function is enabled after the scaling function.

4-1  Analog Input Module (NP1AXH4-MR, NP1AX04-MR,
NP1AX08-MR)
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Pre-alarm point on/off conditions

tnioP norofnoitidnoC fforofnoitidnoC

A
ehthtiwsedicnioceulavtupnigolanagnisaercninA

.egnartupnidetcelesehtfoeulavmrala-erptimil-hgih
fotimil-hgihehthtiwsedicnioceulavtupnigolananA

.kaepasehcaerroegnartupnidetceleseht

B
ehthtiwsedicnioceulavtupnigolanagnisaercninA

.egnartupnidetcelesehtfoeulavtimil-hgih
.kaepasehcaereulavtupnigolanagnisaercninA

C
timil-hgihehtsdeecxeeulavtupnigolanagnisaercninA

.kaepasehcaerdnaegnartupnidetcelesehtfoeulav
dnakaepehtwolebsesaercedeulavtupnigolananA

tupnidetcelesehtfoeulavtimil-hgihehthtiwsedicnioc
.egnar

D
ehthtiwsedicnioceulavtupnigolanagnisaercedA

.egnartupnidetcelesehtfoeulavtimil-hgih
ehthtiwsedicnioceulavtupnigolanagnisaercedA

.egnartupnidetcelesehtfoeulavmrala-erptimil-hgih

E
mrala-erpniagehtwolebsieulavtupnigolananA

.eulavmrala-erptimil-wolehtevobadnaeulav
.deraeppasidsahtfeltanwohs"no"rofnoitidnocehT

F
ehthtiwsedicnioceulavtupnigolanagnisaercedA

.eulavmrala-erptimil-wol
timil-rewolehthtiwsedicnioceulavtupnigolananA

.kaepasehcaerroeulav

G
ehthtiwsedicnioceulavtupnigolanagnisaercedA

.eulavtimil-rewol
.mottobasehcaereulavtupnigolanagnisaercedA

H
timil-wolehtwolebsesaercedeulavtupnigolananA

.mottobasehcaerdnaeulav
sedicniocdnakaepasdeecxeeulavtupnigolananA

.eulavtimil-wolehthtiw

I
morfegnarehtnignisaercnisieulavtupnigolananA

.eulavmrala-erptimil-woldnaeulavtimil-wol
ehthtiwsedicnioceulavtupnigolanagnisaercninA

eulavmrala-erptimil-wol

Relationship between A-I points of pre-alarm value and analog input value

High-limit value 

Low-limit value

Low-limit pre-alarm value 

Analog input value 

High-limit pre-alarm value 
A A

B C

D

E

F

G H

FI I

E

D

A

ON
OFF

B

C

D

E

F

G

H

I

4-1  Analog Input Module (NP1AXH4-MR, NP1AX04-MR,
 NP1AX08-MR)
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4-1  Analog Input Module (NP1AXH4-MR, NP1AX04-MR,
NP1AX08-MR)

(3) Operation setting area
For each channel of the analog input module, set the desired operations by an application program.

14 13 12 11 10 9 8 7 6 5 4 3 2 115 0

Selection of 
setting value 

Channel 
setting 

Input range 

Conversion enable/disable 

Data processing method 

Pre-alarm 

Set data enable flag 

Scaling 

+8
+16

Offset address 

When NP1AX08-MR

tiB edomnoitarepO stnetnoC

0

egnartupnifognitteS

V01ot0:0000

1 V5ot0:1000

2 V5ot1:0100

3 :1100 ± V5

:0010 ± V01

Am02ot0:1010

Am02ot4:0110

:1110 ± Am02

devreseR:1111ot0001

4 elbasid/elbanenoisrevnoC delbasidnoisrevnoC:1,delbanenoisrevnoC:0

5 dohtemgnissecorpatadfognitteS ssecorpgnigarevA:1,ssecorpgnilpmaS:0

6 mrala-erpfognitteS teS:1,testoN:0

7 gnilacsfognitteS )RM-80XA1PNroRM-40XA1PNrofdesunU(teS:1,testoN:0

8

eulavgnittesfonoitceleS

detcelestoN:000

9 )RM-80XA1PNroRM-40XA1PNrofdesunU(atadgnilacstesffO:100

01 )RM-80XA1PNroRM-40XA1PNrofdesunU(atadgnilacsniaG:010

gnigarevafosemitforebmuN:110

eulavmrala-erP:001

eulavtesffO:101

eulavniaG:011

noisicedtesffo/niaG:111

11 desutoN

21

lennahcfognitteS

1lennahC:000 5lennahC:001

31 2lennahC:100 6lennahC:101

3lennahC:010 7lennahC:011

4lennahC:110 8lennahC:111

41 desutoN

51 galfelbaneatadteS delbanE:1,delbanetoN:0

Note: The setting of module operation, etc. is stored in the module internal EEPROM.  Therefore, each time a setting program
is executed (when the set data enable flag is set ON/OFF), it is written in the EEPROM.  Be careful not to exceed the
warranted write operation cycles of the EEPROM (100,000 cycles)

Disabled for NP1AX08-MR.  If set, conversion 
characteristic may be changed.
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4-1  Analog Input Module (NP1AXH4-MR, NP1AX04-MR,
 NP1AX08-MR)

(4) Set value area

<Scaling data>
When the setting of scaling has been specified in the operation area, it is possible to set scaling by setting 1) scaling data of
offset-value and 2) scaling data of gain-value in the set value area.

-5

-3000

Input value 
V

Gain value 

Output value (INT) 

-6000

-8000

8000

6000

3000

5 10

-10

Offset value 3)

2)

1)

1) ±10V: ±8000 before scaling (default value)
2) ±10V: When scaled to ±6000
3) ±10V: When scaled to ±3000

Note: When scaling is performed, the overall accuracy depends on the scaling range.

1) Scaling data of offset-value

Offset address
+9 Scaling data (INT type) 

2) Scaling data of gain-value

 Offset address
  Scaling data (INT type) +9
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4-1  Analog Input Module (NP1AXH4-MR, NP1AX04-MR,
NP1AX08-MR)

<Setting of number of times of averaging>

14 13 12 11 10 9 8 7 6 5 4 3 2 115 0

Data type: WORD 

Offset address 

Not used 
Number of times of averaging 

+9
+17

When NP1AX08-MR

• Setting range for the number of times of averaging:
NP1AXH4-MR or NP1AX04-MR 1 to 128 cycles (01h to 80h)
NP1AX08-MR 1 to 64 cycles (01h to 40h)

However, sampling is performed if 2 or smaller value is set.  If a value is set that is greater than the maximum value, the
corresponding maximum value is selected for the operation.

• The averaging process time (per channel) can roughly be calculated by the following equation.
Averaging process time(s) = 75µs + [(n - 3) x 3.4µs] where, n denotes the number
of times of averaging (n = 3 or more).

Note: When averaging is performed, averaging process time (s) is added to sampling period.

<Setting of pre-alarm function>
With this function, it is possible to issue a pre-alarm before 45% of the high-limit or low-limit value is reached. Set 30%, 35%,
40%, or 45% for each of the channels.

14 13 12 11 10 9 8 7 6 5 4 3 2 115 0

Data type: WORD 

Offset address 

Not used Setting of high-limit and low-limit pre-alarm values 

+9
+17

When NP1AX08-MR

tiB eulavmrala-erP eulavteS

0

eulavtimil-hgiH

%03-

1 %53-

2 %04-

3 %54-

4

eulavtimil-woL

%03+

5 %53+

6 %04+

7 %54+

 

Select one bit. 

Select one bit. 

Example
When the input range, high-limit value, and low-limit value are set to 0 to 10V, -30%, and +40%, respectively, the pre-alarm
values become as follows.

• High-limit pre-alarm value  10V - (10V x 30%) = 7V
• Low-limit pre-alarm value  0V + (10V x 40%) = 4V
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4-1  Analog Input Module (NP1AXH4-MR, NP1AX04-MR,
 NP1AX08-MR)

4-1-2 Operation setting procedure
Operation of the analog input module (NP1AXH4-MR or NP1AX04-MR) is set using the registers of offset addresses + 8 and +
9 (offset addresses + 16 and + 17 for NP1AX08-MR).

<Setting procedure>
To set ±5V range, averaging (50 cycles) and pre-alarm 30% (for both high- and low-limit values) for channel 3 of
NP1AXH4-MR (supposing that SX station number of the module is “10”)

1) Set the channel (channel 3), selection of setting
value (not selected), pre-alarm (set), data
processing (averaging), conversion enable/disable
(enable), input range (±5V), and set data enable
flag (enabled), respectively, in the operation
setting area.

14 13 12 11 10 9 8 7 6 5 4 3 2 115 0

0 1 0 0 0 0 0 0 1 1 0 0 0 11 1

Selection of 
setting value: 
Not selected 

Channel: 
CH3 

Input range: ± 5V 

Conversion: Enable 

Data processing: Averaging 

Pre-alarm: Set Set data enable flag: 
Enabled 

Scaling: Not set 

+8

2) Confirm that the command completion flag is ON,
then reset the set data enable flag (1 to 0). The
command completion flag for channel 3 is the
third bit of channel 3 status (offset address +06).
When the set data enable flag is reset, the
command completion flag of channel 3 turns OFF.
Confirm that the command completion flag has
turned OFF, then proceed to the next step.

3) Set the number of times of averaging. Set 50 (32h)
in the value setting area and set the set value
selection to No. of times of averaging.

14 13 12 11 10 9 8 7 6 5 4 3 2 115 0

0 1 0 0 0 1 1 0 1 1 0 0 0 11 1

Set value selection: 
No. of times of averaging 

Channel: 
CH3 

Set data enable flag: 
Enabled 

+8

4) Confirm that the command completion flag is ON,
then reset the set data enable flag (1 to 0). When
the set data enable flag is reset, the command
completion flag of channel 3 turns OFF. Confirm
that the command completion flag has turned OFF,
then proceed to the next step.

Flow of data 

%QW10.8

%IX10.6.3

%QW10.8

%IX10.6.3

%QW10.9

%QW10.8

%IX10.6.3

%QW10.8

%IX10.6.3

WORD#16#0032

WORD#16#A363

TRUE (ON)

WORD#16#2063

FALSE (OFF)

TRUE (ON)

WORD#16#2363

FALSE (OFF)

(command completion flag) 

WORD#16#A063



4-10

5) Set the pre-alarm value (30%). Set 30% in the
value setting area and set the set value selection
to Pre-alarm value.

14 13 12 11 10 9 8 7 6 5 4 3 2 115 0

0 1 0 0 1 0 0 0 1 1 0 0 0 11 1

Set value selection: 
Pre-alarm value 

Channel: 
CH3 

Set data enable flag: Enabled 

+08

14 13 12 11 10 9 8 7 6 5 4 3 2 115 0

0 0 0 1 1

Low-limit value 

High-limit value 

+09 0 0 00 0 00 0 0 0 0

Not used 

6) Confirm that the command completion flag is ON,
then reset the set data enable flag (1 to 0). When
the set data enable flag is reset, the command
completion flag turns OFF.

Completed 

%QW10.9

%QW10.8

%IX10.6.3

%QW10.8

%IX10.6.3

WORD#16#0011

WORD#16#A463

TRUE (ON)

WORD#16#2463

FALSE (OFF)

4-1  Analog Input Module (NP1AXH4-MR, NP1AX04-MR,
NP1AX08-MR)
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4-1  Analog Input Module (NP1AXH4-MR, NP1AX04-MR,
 NP1AX08-MR)

4-1-3 Scaling data setting procedure
With the Analog input module (NP1AXH4-MR), it is possible to change the gradient of A/D conversion by scaling.

<Setting procedure>
To scale ±10V: ±8000 to ±10V: 4500 for channel 2 (SX bus

station number of the module assumed to be “10”):

1) Set “Conversion: Disable” for the channel to be
scaled.

14 13 12 11 10 9 8 7 6 5 4 3 2 115 0

0 0 1 0 0 0 0 0 0 0 1 0 1 01 0

Set value 
selection: 
Not selected 

Channel: 
CH2 

Input range: ±10V 

Conversion: Disable 

Set data enable flag: Enabled 

Scaling: Not set 

+8

2) Confirm that the command completion flag is ON,
then reset the set data enable flag.
When the set data enable flag is reset, the
command completion flag turns OFF. Confirm that
the command completion flag has turned OFF,
then proceed to the next step.

3) Set the offset-value scaling data in the value
setting area.

+9 0 (INT type) 

4) Set the channel (CH2), set value selection (offset-
value scaling data), input range (±10V), and set
data enable flag (enabled) in the operation setting
area.

14 13 12 11 10 9 8 7 6 5 4 3 2 115 0

0 0 1 0 0 0 1 0 0 0 0 0 1 01 0

Set value selection: 
Offset-value scaling data 

Channel: 
CH2 

Set data enable flag: Enabled 

Scaling: Not set 

+8

5) Confirm that the command completion flag is ON,
then reset the set data enable flag.
When the set data enable flag is reset, the
command completion flag turns OFF.
Confirm that the command completion flag has
turned OFF, then proceed to the next step.

In this step, the offset-value scaling data is input to the Analog 
input module (NP1AXH4-MR). 

Flow of data 

%QW10.8

%IX10.5.3

%QW10.8

%IX10.5.3

%QW10.9

%QW10.8

%IX10.5.3

%QW10.8

%IX10.5.3

INT#0

WORD#16#9104

TRUE (ON)

WORD#16#1014

FALSE (OFF)

TRUE (ON)

WORD#16#1104

FALSE (OFF)

WORD#16#9014
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4-1  Analog Input Module (NP1AXH4-MR, NP1AX04-MR,
NP1AX08-MR)

6) Set the gain-value scaling data in the value setting
area.

+9 4500 (INT type)

7) Set the channel (CH2), set value selection (gain-
value scaling data), input range (±10V), and set
data enable flag (enabled) in the operation setting
area.

14 13 12 11 10 9 8 7 6 5 4 3 2 115 0

0 0 1 0 0 1 0 0 0 0 0 0 1 01 0

Set value selection: 
Gain-value scaling data 

Channel: 
CH2 

Set data enable flag: Enabled 

Scaling: Not set 

+8

8) Confirm that the command completion flag is ON,
then reset the set data enable flag.
When the set data enable flag is reset, the
command completion flag turns OFF.

In this step, the gain-value scaling data is input to the Analog 
input module (NP1AXH4-MR). 

9) The scaling operation starts. Set the set value
selection (not selected), scaling (set), and set data
enable flag (enabled) in the operation setting area.

14 13 12 11 10 9 8 7 6 5 4 3 2 115 0

0 0 1 0 0 0 0 1 0 0 0 0 1 01 0

Set value 
selection: 
Not selected 

Channel: 
CH2 

Scaling: Set 

+8

10) Confirm that the command completion flag is ON,
then reset the set data enable flag. When the set
data enable flag is reset, the command completion
flag turns OFF.

Completed 

%QW10.9

%QW10.8

%IX10.5.3

%QW10.8

%IX10.5.3

%QW10.8

%IX10.5.3

%QW10.8

%IX10.5.3

INT#4500

WORD#9204

TRUE (ON)

WORD#1204

FALSE (OFF)

WORD#16#9084

TRUE (ON)

WORD#16#1084

FALSE (OFF)
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4-2  Analog Output Module (NP1AYH2-MR, NP1AY02-MR)

For the analog output module, specify the following operations by an application program.

• Setting of analog output range (The output range is factory set to 1 to 5V. When any other output range is used, be sure
to specify that range.)

• Output enable/disable
• Negative value output enable/disable
• Test output
• Scaling (NP1AYH2-MR only)

4-2-1 Memory assignment
The analog output module occupies 6 words (2 for input and
4 for output) in the input/output areas.

+0

+1

+2

+3

+4

+5

b15 b0Offset addresses 
Channel 1 status

Channel 2 status 

Channel 1 operation setting  

Channel 2 operation setting 

Channel 1 digital output value/gain or offset value/test output    

Channel 2 digital output value/gain or offset value/test output

CPU to AO module 

AO module to CPU 

(1) Status (offset addresses +0, +1)

Offset addresses 
Channel 1    

Data type: WORD 

+0

Channel 2 +1

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

tiB sutatS stnetnoC

0 tnemtsujdatesffo/niagfosutatS edamgniebtnemtsujdA:1,detelpmoctnemtsujdA:0

1 rorretnemtsujdatesffo/niaG rorretnemtsujdA:1,rorretnemtsujdaoN:0

2 noitelpmocdnammoC detelpmoC:1,detelpmoctondnammocrodnammocoN:0

3 desutoN

4 rorreegnar-revO rorreegnar-revO:1,rorreegnar-revooN:0

5 rorregnilacS )RM-20YA1PNrofelbaliavanU(rorregnilacS:1,rorregnilacsoN:0

6
:
:
51

desutoN
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4-2  Analog Output Module (NP1AYH2-MR, NP1AY02-MR)

<Command completion>
Each set data item is input to the analog output module when the enable flag (bit 15 of offset address +2 for channel 1, bit 15 of
offset address +3 for channel 2) is set. When the input of data is completed, the command completion flag is set by the analog
output module. The user should reset the enable flag by the application program after confirming that the command completion
flag has been set.

Set data enable flag 
(application program) 

Command completion flag 
(AO module) 

<Over-range error>
If a digital value which is output from the application program exceeds the selected range, this status bit is set to 1.

<Scaling data error>
If the set scaling data exceeds the selected range, this status bit is set to 1.
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4-2  Analog Output Module (NP1AYH2-MR, NP1AY02-MR)

(2) Operation setting area (offset address +2 for channel 1, offset address +3 for channel 2)
For each channel of the analog output module, set the following operations by an application program.

14 13 12 11 10 9 8 7 6 5 4 3 2 115 0

Set value 
selection 

Setting of output range 

Not used 

Output enable/disable 

Negative value output enable/disable Set data enable flag 

Test output 

Scaling 

Data type: WORD 

Not used 

tiB edomnoitarepO stnetnoC

0 egnartuptuofognitteS V01ot0:0000

1 V5ot0:1000

2 V5ot1:0100

3 :1100 ± V5

:0010 ± V01

Am02ot0:1010

Am02ot4:0110

desutoN51:1110
:
:

desutoN51:1111

4 desutoN

5 elbasid/elbanetuptuO elbasidtuptuO:1,elbanetuptuO:0

6 elbasid/elbanetuptuoeulavevitageN elbasiD:1,elbanE:0

7 gnilacS )RM-20YA1PNrofelbaliavanU(teS:1,testoN:0

8 eulavgnittesfonoitceleS detcelestoN:000

9 )RM-20YA1PNrofelbaliavanU(atadgnilacstesffO:100

01 )RM-20YA1PNrofelbaliavanU(atadgnilacsniaG:010

desutoN:110
:
:

desutoN:111

11 tuptuotseT elbanetuptuO:1,elbasidtuptuO:0

21 desutoN

31

41

51 galfelbaneatadteS delbanE:1,delbanetoN:0

(3) Output value setting area
Analog output value(D/A converted value), gain value, offset value, and test output value are set in this area.

<Analog output value setting area> (offset addresses +4, +5)
Offset address 

+4

+5

Channel 1 output value (INT type) 

Channel 2 output value (INT type) 
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<Test output value setting area> (offset addresses +4, +5)
 • By turning on any one of bits 0 through 4, it is possible to obtain a % output value for the full scale.

Offset address 

Data type: WORD 

+4

+5

MSB

b15 b0

LSB

14 13 12 11 10 9 8 7 6 5 4 3 2 1

Channel 1 

Channel 2 

Not used 
0% output  

25% output  

50% output  

75% output  

100% output 

Note: If multiple bits are set ON at the same time, the output becomes 0%.

<Examples of output values>

tuptuO
%0 %52 %05 %57 %001

egnaR

V01ot0 V0 V5.2 V5 V5.7 V01

± V01 V01- V5- V0 V5 V01

<Scaling data>
When “Scaling: Set” has been specified in the setting of operations, it is possible to perform scaling by setting 1) offset-value
scaling data and 2) gain-value scaling data in the output value setting area.

Example of scaling

Analog output value (V)

Offset value 

Gain value 

Output value 
100008000

1

5

16000

3) 2)

1)

1) 1 to 5V : 16000 before scaling (default value)
2) 1 to 5V : When scaled to 10000
3) 1 to 5V : When scaled to 8000

 • Offset-value scaling data

Channel 1 data (INT type) +4

Channel 2 data (INT type) +5

Offset address 

4-2  Analog Output Module (NP1AYH2-MR, NP1AY02-MR)
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 • Gain-value scaling data

Channel 1 data (INT type) +4

Channel 2 data (INT type) +5

Offset address 

4-2-2 Operation setting procedure
To set operations of the analog output module (NP1AYH2-MR, NP1AY02-MR), use the registers of offset address
+2 (for channel 1) and +3 (for channel 2).

<Setting procedure>
To output channel 1 data in the ±10V range (SX bus station
number of the module assumed to be “11”):

1) Set the output range (±10V), output enable/disable
(enable), negative value output enable/disable
(enable), test output enable/disable (disable),
selection of setting value (not selected), and set
data enable flag (enabled) in the operation setting
area for channel 1.

14 13 12 11 10 9 8 7 6 5 4 3 2 115

0 0 0 0 0 0 0 0 0 0 0 0 1 01

0

0

Selection of 
setting value: 
Not selected 

Output range: ±10V 

Output: Enable 

Negative value output: Enable 

Set data enable flag: 
Enabled 

Test output: Disable Scaling: Not set 

+2

: Bits not used 

2) Confirm that the command completion flag is ON,
then reset the set data enable flag. When the set
data enable flag is reset, the command completion
flag for channel 1 turns OFF.

Completed 

Flow of data 

%QW11.2

%IX11.0.2

%QW11.2

%IX11.0.2

TRUE (ON)

WORD#16#0004

FALSE (OFF)

WORD#16#8004

4-2  Analog Output Module (NP1AYH2-MR, NP1AY02-MR)
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4-2-3 Test output procedure
With the analog output module (NP1AYH2-MR, NP1AY02-MR), it is possible to perform test output using the operation setting
area (offset addresses +2, +3) and the output value setting area (offset addresses +4, +5).

<Test output procedure>
To test-output channel 0 data in the 4 to 20mA range at 50% output (12mA) (SX bus station number of the module assumed to
be “11”):

1) Set the output range (4 to 20mA), output enable/
disable (disable), negative value output enable/
disable (disable), test output enable/disable (disable),
selection of setting value (not selected), and set data
enable flag (enabled) in the operation setting area for
channel 1.

14 13 12 11 10 9 8 7 6 5 4 3 2 115

0 0 0 0 0 0 0 0 1 1 0 0 1 11

0

0

Selection of 
setting value: 
Not selected 

Output range: 4 to 20mA 

Output: Disable 

Negative value output: Disable 

Set data enable flag: Enabled 

Test output: Disable Scaling: Not set 

+2

Not used 

2) The command completion flag turns ON and the set
test output value is output from the module output
terminal. Reset the set data enable flag to turn the
command completion flag OFF.

3) Set 50% output (bit 2 “ON”) in the output value setting
area (offset address +4 for channel 1).

14 13 12 11 10 9 8 7 6 5 4 3 2 115

0 0 0 0 0 0 0 0 0 0 0 0 1 00

0

0

Test output: 50% 

+4

4) Set the output range (4 to 20mA), output enable/
disable (enable), negative value output enable/
disable (disable), test output enable/disable (enable),
selection of setting value (not selected), and set data
enable flag (enabled) in the operation setting area for
channel 1.

14 13 12 11 10 9 8 7 6 5 4 3 2 115

0 0 0 1 0 0 0 0 1 0 0 0 1 11

0

0

Selection of 
setting value: 
Not selected 

Output range: 4 to 20mA 

Output: Enable 

Negative value output: Disable 

Set data enable flag: Enabled 

Test output: Enable Scaling: Not set 

+2

Not used 

Flow of data 

%QW11.2

%QW11.4

%IX11.0.2

%QW11.2

%IX11.0.2

TRUE (ON)

WORD#16#0066

FALSE (OFF)

WORD#16#8066

%QW11.2 WORD#16#8846

WORD#16#0004

4-2  Analog Output Module (NP1AYH2-MR, NP1AY02-MR)
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4-2  Analog Output Module (NP1AYH2-MR, NP1AY02-MR)

5) When the command completion flag is set ON, the
set data enable flag is reset; when the command
completion flag is set OFF, the set test output value
is output from the output terminal of the module.

6) To stop the test output, set the test output (disable)
and the set data enable flag (enabled) in the
operation setting area for channel 1.

14 13 12 11 10 9 8 7 6 5 4 3 2 115

0 0 0 0 0 0 0 0 1 1 1 0 1 11

0

0

Set data enable flag: Enabled 

Test output: Disable 

+2

Output: Disable 

7) The command completion flag turns ON and the
test output stops. Reset the set data enable flag to
turn the command completion flag OFF.

4-2-4 Scaling data setting procedure
With the analog output module (NP1AYH2-MR), it is possible to change the gradient of A/D conversion by scaling.

<Setting procedure>
To scale 4 to 20mA:0 to 16000 for channel 2 to 4 to 20mA:0 to 10000 (SX bus station number of the module assumed to be
“11”):

1) Set the test output (disable), selection of setting value
(offset-value scaling data), negative value output
(disable), output (disable), output range (4 to 20mA),
and set data enable flag (enabled) in the operation
setting area.

14 13 12 11 10 9 8 7 6 5 4 3 2 115

0 0 0 0 0 0 0 0 1 1 0 0 1 11

0

0

Selection of setting value: 
Not selected 

Output range: 4 to 20mA 

Output: Disable 

Negative output: Disable 

Set value enable flag: Enabled 

Test output: Disable 

Scaling: Not set 

+3

Not used 

2) Confirm that the command completion flag is ON, then
reset the set value enable flag. When the set data enable
flag is reset, the command completion flag turns OFF.
After confirming that the command completion flag has
turned OFF, proceed to the next step.

%IX11.0.2

%QW11.2

%IX11.0.2

%QW11.2

%IX11.0.2

%QW11.2

%IX11.0.2

TRUE (ON)

WORD#16#0846

FALSE (OFF)

TRUE (ON)

WORD#16#0066

FALSE (OFF)

WORD#16#8066

Flow of data 

%QW11.3

%IX11.1.2

%QW11.3

%IX11.1.2

TRUE (ON)

WORD#16#0066

FALSE (OFF)

WORD#16#8066
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4-2  Analog Output Module (NP1AYH2-MR, NP1AY02-MR)

3) Set the gain-value scaling data in the value setting area.

+5 0 (INT type)

4) Set test output (disable), selection of setting value
(offset-value scaling data), negative value output (disable),
output (disable), output range (4 to 20mA), and set data
enable flag (enabled) in the operation setting area.

14 13 12 11 10 9 8 7 6 5 4 3 2 115

0 0 0 0 0 0 1 0 1 1 0 0 1 11

0

0

Output range: 4 to 20mA 

Output: Disable 

Negative value output: Disable 

Set data enable flag: Enabled 

Test output: Disable 

Scaling: Not set 

+3

Not used 

Selection setting value: Offset-value scaling data 

5) Confirm that the command completion flag is ON, then
reset the set value enable flag. When the set data enable
flag is reset, the command completion flag turns OFF.
Confirm that the command completion flag has turned
OFF, then proceed to the next step.

In this step, the offset-value scaling data is input to the module 
(NP1AYH2-MR). 

6) Set the gain-value scaling data in the value setting area.

+5 10000 (INT type) 

7) Set test output (disable), selection of setting value
(gain-value scaling data), negative value output (disable),
output (disable), output range (4 to 20mA), and set data
enable flag (enabled) in the operation setting area.

14 13 12 11 10 9 8 7 6 5 4 3 2 115

0 0 0 0 0 1 0 0 1 1 0 0 1 11

0

0

Selection setting value : 
Gain-value scaling data 

Set value enable flag: Enabled 

Scaling: Not set 

+3

Not used 

8) Confirm that the command completion flag is ON, then
reset the set value enable flag. When the set data enable
flag is reset, the command completion flag turns OFF.

In this step, the gain-value scaling data is input to the module 
(NP1AYH2-MR). 

%QW11.5

%QW11.3

%IX11.1.2

%QW11.3

%IX11.1.2

%QW11.5

%QW11.3

%IX11.1.2

%QW11.3

%IX11.1.2

TRUE (ON)

WORD#16#0166

FALSE (OFF)

WORD#16#8166

INT#0

INT#10000

WORD#16#8266

TRUE (ON)

WORD#16#0266

FALSE (OFF)
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4-2  Analog Output Module (NP1AYH2-MR, NP1AY02-MR)

9) Before scaling is started, input a data that makes the
output zero, from the output data that are scaled in the
setting area.  (In order to prevent erroneous output)

+5 0 (INT type)

10) The scaling starts. Set selection of setting value
(not selected), scaling (set), and set data enable
flag (enabled) in the operation setting area.

14 13 12 11 10 9 8 7 6 5 4 3 2 115

0 0 0 0 0 0 0 1 1 0 0 0 1 11

0

0

Selection of 
setting value: 
Not selected Scaling: Set 

Output: Enable 

+3

11) Confirm that the command completion flag is ON,
then reset the set data enable flag. When the set
data enable flag is reset, the command completion
flag turns OFF.

Completed 

Note on multi-CPU system 

When the analog output module is used on a multi-CPU system, use only one CPU to set operation modes 
(range setting, scaling, etc.) for the same channel. 
Do not use more than one CPU to set operation modes for the same channel. 

%QW11.5

%QW11.3

%IX11.1.2

%QW11.3

%IX11.1.2

WORD#16#80C6

TRUE (ON)

WORD#16#00C6

FALSE (OFF)

INT#0
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Section 5  Wiring
5-1  Wiring Precautions

1) Do not remove the module’s attached dust-cover seals during wiring. After wiring, be sure to remove the dust-cover
seals.

2) Perform the following to the terminals that are not used.
Input module ....... Short-circuit terminals V.I and COM.
Output module .... Keep the terminals open.

3) Isolate the module power supply line and input/output lines from high-voltage lines and power lines. Also, avoid
wiring them in parallel with each other.

4) Ground the shielding wires or the shields of shielding cables at a single point on the PLC side. Depending on the
condition and type of external noise, however, external grounding may be better.
When grounding the shielding wire on the outside, leave the module SLD terminal open.

5) It is recommended that a shielded twisted pair wire be used to wire the module.
6) In wiring the module, be sure to use a suitable wire and crimp terminals.

The applicable wire sizes and crimp terminals are shown below.

rekaM mroF epyT eziselbaC

#GWA mm 2

PMA
dnuoR

slanimret

76463

81ot22 mm8.0ot3.0 240143

50143

ufihciN

dnuoR
slanimret

3-3.0
02ot42 mm5.0ot2.0 2

N3-3.0

3-52.1

61ot22 mm3.1ot3.0 2

N3-52.1

S3-52.1

N5.3-52.1

S5.3-52.1

N3-2 41ot61 mm0.2ot3.1 2

egdeelgnA
slanimret

3-Y3.0 02ot42 mm5.0ot2.0 2

3-Y52.1

61ot22 mm3.1ot3.0 2
N3-Y52.1

S3-Y52.1

5.3-Y52.1

3-Y2
41ot61 mm0.2ot3.1 2

S5.3-Y2

01-1TA 61ot22 mm3.1ot3.0 2

01-2TA 41ot61 mm0.2ot3.1 2

TSJ
dnuoR

slanimret
2.3-02-ARS

81ot22 mm8.0ot3.0 2

2.3-T02-ARS

KTN

dnuoR
slanimret

3-4.0 22ot62 mm3.0ot2.0 2

3-52.1

61ot22 mm3.1ot3.0 2

egdeelgnA
slanimret

3-52.1RV

3-52.1DV

S3-2DV 41ot61 mm0.2ot3.1 2

7) For any of the above crimp terminals, use a tightening torque of 0.5 to 0.7N·m.



5-2

5-2  Wiring of Analog Input Module

5-2-1 Terminal arrangement (NP1AXH4-MR, NP1AX04-MR)

1
2

4

6

3

5

7
8

9
10

11
12

13
14

15
16

17
18

19
20

Note: “NC” indicates a terminal not 
connected to an internal circuit. 
Do not use NC terminals as 
repeating terminals. 

NC 

NC

COM (channel 1 common terminal)   

SLD (shielding wire connection terminal)   

COM (channel 2 common terminal)   

SLD (shielding wire connection terminal)   

COM (channel 3 common terminal)      

SLD (shielding wire connection terminal)   

COM (channel 4 common terminal)   

SLD (shielding wire connection terminal)

NC

V1

I1

V2

I2

V3

I3

V4

I4

SLD

(channel 1 voltage input terminal)

(channel 1 current input terminal)

(channel 2 voltage input terminal)

(channel 2 current input terminal)

(channel 3 voltage input terminal)

(channel 3 current input terminal)

(channel 4 voltage input terminal)

(channel 4 current input terminal)

(shielding wire connection terminal)

5-2-2 Wiring example

 <For voltage input> 

Signal source 
Figures in parentheses indicate terminal numbers. 

(Note 3) 
<For current input> 

Signal source 

(Note 1) 

Isolated power 
supply 

(Note 2) 

Grounding 
(Grounding resistance of 100Ω or less) 

GND

CH1

V1

I1

COM

SLD

CH4

V4

I4

COM

SLD

SLD

GND

(4)

(6)

(5)

(7)

(16)

(18)

(17)

(20)

(19)

A/D

-15V

AG SG

+15V

+24V

Note :1) When current input is used, short-circuit terminals V and I.
2) When there is excessive noise, ground as grounding resistance of 100Ω or less.
3) The SLD terminals are connected internally.



5-3

5-3  Wiring of Analog Input Module (NP1AX08-MR)

5-3-1 Terminal arrangement

1 V1 / I1 (channel 1 signal input terminal)  
(channel 2 signal input terminal)  V2 / I2

(channel 2 common terminal)    COM

(channel 2, 4 shielding wire connection terminal)     SLD

(channel 4 signal input terminal)  V4 / I4

(channel 4 common terminal)    COM

(channel 6 signal input terminal)  V6 / I6

(channel 6 common terminal)    COM

(channel 6, 8 shielding wire connection terminal)     SLD

(channel 8 signal input terminal)  V8 / I8

(channel 8 common terminal)    COM

COM (channel 1 common terminal)

SLD (channel 1, 3 shielding wire connection terminal)

V3 / I3 (channel 3 signal input terminal)  

COM (channel 3 common terminal)

V5 / I5 (channel 5 signal input terminal)  

COM (channel 5 common terminal)

SLD (channel 5, 7 shielding wire connection terminal)

COM (channel 7 common terminal)

V7 / I7 (channel 7 signal input terminal)  

2

4

6

3

5

7
8

9
10

11
12

13
14

15
16

17
18

19
20

5-3-2 Wiring example

GND

CH1

V1 / I1 (1)

COM (3)

CH8

GND
SLD

SLD

(16)

V8 / I8 (18)

COM (20)

(5)

 <For voltage input> 

Signal source: -10 to 0 to 10V
Figures in parentheses indicate terminal numbers. 

<For current input> 

Signal source: -20 to 0 to 20mA

(Note 1) 

Grounding 
(Grounding resistance of 100Ω or less) 

(Note 2) 

(Note 3) 

Note :1) When there is excessive noise, ground as grounding resistance of 100Ω or less.
2) The SLD terminals are connected internally.
3) When used as a current input, connect the resistors supplied with the module between individual VI terminal and

COM terminal.
4) For wiring, be sure to use shielded twisted-pair cable.  When large size cable is used, the terminal cover may not be

able to be closed.
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5-4  Wiring of Analog Output Module

5-4-1 Terminal arrangement (NP1AYH2-MR, NP1AY02-MR)

1
2

4

6

3

5

7
8

9
10

11
12

13
14

15
16

17
18

19
20

NC

NC

NC

NC

I1

COM

NC

I2

COM

SLD

Note: “NC” indicates a terminal not 
connected to an internal circuit. 
Do not use NC terminals as 
repeating terminals. 

NC

NC

NC

NC

VIC1 (channel 1 voltage/current switching terminal) 

V1 (channel 1 voltage output terminal) 

SLD (shielding wire connection terminal) 

VIC2 (channel 2 voltage/current switching terminal) 

V2 (channel 2 voltage output terminal) 

SLD (shielding wire connection terminal) 

(channel 1 current output terminal) 

(channel 1 common terminal) 

(channel 2 current output terminal) 

(channel 2 common terminal) 

(shielding wire connection terminal) 

5-4-2 Wiring example

GND

CH1 Motor drive unit, etc. 

(10)I1

(11)

COM (12)

SLD (13)

CH2

Grounding 
(Grounding resistance of 100Ω or less) 

(Note 1) 

(Note 3) 

(Note 2) 

Isolated 
power 
supply 

-15V

D/A

AG

Figures in parentheses indicate terminal numbers. 

AGSG

+15V

+24V

(16)

V2

I2

(17)

COM (18)

SLD (20)

SLD (19)

Recorder, etc. 

GND

Current output 
circuit 

Voltage output 
circuit 

VIC2 (15)

AG

VIC1

V1

(9)

<For voltage output> 

<For current output> 

Current output 
circuit 

Voltage output 
circuit 

Note :1) When current output is used, short-circuit the voltage/current switching terminal and voltage output terminal.
2) When there is excessive noise, ground as grounding resistance of 100Ω or less.
3) The SLD terminals are connected internally.
4) When two channels are used, short-circuit the COM terminals in order to improve noise immunity.
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Section 6  Gain/Offset Adjustment
6-1  Gain/Offset Adjustment

The purpose of gain/offset adjustment is to correct any deviation from the selected characteristic range caused by ambient
temperature and the performance of electronic parts of an A/D or D/A converter, etc. The gain/offset adjustment should be
made for each channel.  NP1AX08-MR requires no gain or offset adjustment.
During factory shipment, the gain/offset adjustment is set at the ±10V input range for the analog input module and the 1 to 5V
output range for the analog output module.  When other range is used, gain and offset adjustment is necessary.

6-1-1 Gain/offset values of analog input module (NP1AXH4-MR, NP1AX04-MR)
Offset value: The input voltage/current value that makes the digital output value 0.
Gain value (NP1AXH4-MR): The input voltage/current value that makes the digital output value 8000 or 16000.
Gain value (NP1AX04-MR): The input voltage/current value that makes the digital output value 500 or 1000.

I/O conversion characteristics

Gain value 

D
ig

ita
l o

ut
pu

t v
al

ue
 

Offset value 

P
ra

ct
ic

ab
le

 r
an

ge
 

Analog input voltage (V)

500 or 8000
 1000 or 16000

-500 or -8000

0

-10V 10V0

Gain/offset values of analog input module

egnartupnigolanA RM-4HXA1PN RM-40XA1PN

eulavtesffO eulavniaG eulavtesffO eulavniaG

± V5 0008- 0 0008 005- 0 005

V5ot0 0 00061 0 0001

V5ot1 0 00061 0 0001

V01ot0 0 00061 0 0001

± V01 0008- 0 0008 005- 0 005

Am02ot0 0 00061 0 0001

Am02ot4 0 00061 0 0001

Am02ot02- 0008- 0 0008 005- 0 005
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6-1  Gain/Offset Adjustment

6-1-2 Gain/offset values of analog output module (NP1AYH2-MR, NP1AY02-MR)
Offset value: The analog output voltage/current value when the value that is D/A-converted is 0.
Gain value (NP1AYH2-MR): The analog output voltage/current value when the value that is D/A-converted is 8000 or 10000.
Gain value (NP1AY02-MR): The analog output voltage/current value when the value that is D/A-converted is 500 or 1000.

I/O conversion characteristics

Gain value 

A
na

lo
g 

ou
tp

ut
 v

al
ue

 

Offset value 

P
ra

ct
ic

ab
le

 r
an

ge
 

Digital input value 

-10V

10V

0V

0-500
-8000

500, 1000
8000, 16000

Gain/offset values of analog output module

egnartuptuogolanA RM-2HYA1PN RM-20YA1PN

eulavtesffO eulavniaG eulavtesffO eulavniaG

± V5 0008- 0 0008 005- 0 005

V5ot0 0 00061 0 0001

V5ot1 0 00061 0 0001

V01ot0 0 00061 0 0001

± V01 0008- 0 0008 005- 0 005

Am02ot0 0 00061 0 0001

Am02ot4 0 00061 0 0001

Note: 

• When current output is used with the analog output module (NP1AYH2-MR, NP1AYH2-MR), any currents smaller than 0mA 
are not output.  Therefore, when making the gain/offset adjustment, adjust the gain first, then adjust the offset to 0mA using 
the UP/DOWN switch.  (If the switch is kept pushed to the DOWN side during offset adjustment, the characteristic becomes 
as shown below.)  In doing so, be sure to raise once beyond 0 mA and then lower and stop when 0 mA is reached.
If DOWN side is kept pressed for offset adjustment without stopping at this point, the characteristic curve becomes as shown 
below.

If the switch is kept pushed to the DOWN side 

8000 or 500

20

0

mA
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6-2  Adjustment Procedure for Analog Input Module (NP1AXH4-MR,
NP1AX04-MR)

START 

Set the channel selection key switch to the channel number to be 
adjusted. (The SETTING LED blinks every second.) 

Set the gain/offset selection key switch to GAIN. 

Gain/offset adjustment of 
the channel completed 

Gain adjustment 

Offset adjustment 

NO

YES

END

Set the gain/offset selection key switch to SET in the center. 
(The gain value is input to the module.) 

Set the gain/offset selection key switch to SET in the center. 
(The offset value is input to the module.) 

The SETTING LED turn on. Confirm that three seconds later, the 
LED starts blinking every second. 

Reset the channel selection key switch to 0. (The SETTING LED 
goes off.) The new gain value and the new offset value are stored 
in the appropriate area. 

The SETTING LED turns on. Confirm that three seconds later, the 
LED starts blinking every second. 

Set the gain/offset selection key switch to OFFSET. 

Input an offset value (voltage/current) from the outside. 

Input a gain value (voltage/current) from the outside. 

Notes: 

• When changing the gain or offset, be sure to set both a gain value and an offset value even if either one does not need not 
to be changed. (To set a gain value (offset value), set the gain/offset selection key switch to the appropriate side.) 

• The gain value must be greater than the offset value. Otherwise, a setting error results, causing the error flag, as well as the 
“Being adjusted” flag, to turn on. To recover from the error, return the channel selection key switch to 0. (In this case, the 
data that has been set before the change remains enabled.) 
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6-3  Adjustment Procedure for Analog Output Module (NP1AYH2-MR,
NP1AY02-MR)

START

Set the channel selection key switch to the channel number to be 
adjusted. (The SETTING LED blinks every second.) 

Adjustment of the 
channel completed 

Gain adjustment 

Offset adjustment 

NO

YES

END

Set the gain/offset selection key switch to GAIN. 
(The voltage/current value that has been set is output.) 

Set the gain/offset selection key switch to SET in the center. 
(The new offset value is input to the module.) 

The SETTING LED lights for three seconds. Confirm that three 
seconds later, the LED starts blinking every second. 

Return the channel selection key switch to 0. (The SETTING LED 
goes off.) The new gain value and the new offset value are stored 
in the appropriate area. 

The SETTING LED lights for three seconds. Confirm that three 
seconds later, the LED starts blinking every second. 

Connect a voltmeter/ammeter to the appropriate terminal of the 
channel number to be adjusted. 

Set the gain/offset selection key switch to OFFSET. 
(The voltage/current value that has been set is output.) 

Adjust the gain value using the gain/offset UP/DOWN switch. 

Adjust the offset value using the gain/offset UP/DOWN switch. 

Set the gain/offset selection key switch to SET in the center. 
(The new gain value is input to the module.) 
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6-3  Adjustment Procedure for Analog Output Module (NP1AYH2-MR,
NP1AY02-MR)

Notes: 

• When changing the gain or offset, be sure to set both a gain value and an offset value even if either one does not need to 
be changed. (To set a gain value (offset value), set the gain/offset selection key switch to the appropriate side.) 

• The gain value must be greater than the offset value. Otherwise, a setting error results, causing the error flag, as well as 
the “Being adjusted” flag, to turn on. To recover from the error, return the channel selection key switch to 0. (In this case, the 
data that has been set before the change remains enabled.) 
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