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Preface

This user's manual describes the system configuration, specifications and operating method of the following modules for

MICREX-SX series:

+ Multi-range analog 8ch voltage input module (type: NP1LAXH8V-MR)

*
*
*
*
*
*

Multi-range analog 8ch current input module (type: NP1AXH8I-MR)
Multi-range analog 8ch voltage output module (type: NP1AYH8V-MR)
Multi-range analog 8ch current output module (type: NP1AYH8I-MR)
Multi-range analog 4ch voltage output module (type: NP1AYH4V-MR)
Multi-range analog 4ch current output module (type: NP1AYH4I-MR)
Multi-range analog 6ch input/output module (type: NP1IAWH6-MR)

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:

<SX-Programmer Expert (D300win)>

Title Manual No. Contents

User's Manual Instruction, MICREX-SX series |FEH200 Explains the memory, language and system definitions of the
MICREX-SX series.

User's Manual Hardware, FEH201 Explains the system configuration, the specifications and

MICREX-SX series SPH operations of modules in the MICREX-SX series.

User's Manual D300win <Reference>, FEH257 Explains the methods for installing, the functions and the

MICREX-SX series operations of D300winV3.

User's Manual D300win <LD/FBD Editor>, FEH257-1 Explains the operations of LD/FBD added to D300winV3.

MICREX-SX series

<SX-Programmer Standard (Standard loader)>

Title Manual No. Contents

User's Manual Instruction, MICREX-SX series |FEH588 Explains the memory, language and system definitions of the
MICREX-SX series.

User's Manual Hardware, FEH201 Explains the system configuration, the specifications and

MICREX-SX series SPH operations of modules in the MICREX-SX series.

User's Manual SX-Programmer Standard FEH590 Explains the functions and the operations of SX-Programmer

<Reference>, MICREX-SX series

Standard.

* This manual is structured such that you can consult it, whether you use SX-Programmer Expert (D300win ) or SX-programmer

standard (Standard loader).

*|n 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://lwww.fujielectric.co.jp/fcs/eng/

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 precautions items are classified into “Warning” and “Caution”.

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

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

Even some items indicated by “Caution” may result in a serious accident.
Both safety instruction categories provide important information. Be sure to strictly observe these instructions.
The items to be cared most are shown below:

@ 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 the operator.

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, deform, throw in a 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.
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Safety Precautions

A Caution
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Do not use one found damaged or deformed when unpacked, otherwise, fire, 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 and manual 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 or 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, fire,
accident, erratic operation or failure might occur.

Remove the dust-cover seals of modules or units after wiring, otherwise, fire, accident, erratic operation or failure might
occur.

Connect the ground terminal to the ground, otherwise, electric shock or 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, erratic operation or failure might occur.

Put the furnished terminal covers on the terminal blocks, 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.
Wrong operation might break or cause problems to the machine

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.

Be sure to install the electrical wiring correctly and securely, observing the directions of the operating instructions and
manual. Wrong or loose wiring might cause fire, accident or failure.

When disengaging the plug from the outlet, do not pull the cord, otherwise, 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, erratic operation or failure might occur.

Do not attempt to repair the module by yourself, but contact your Fuiji Electric agent. When replacing the batteries, correctly
and securely connect the battery connectors, otherwise, fire, accident or failure might occur.

Do not remodel or disassemble the product, otherwise, 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, can lead to loss of human life or other grade results.

External power supply (such as 24 V DC power supply) which is connected to DC I/O should be strongly isolated from AC
power supply. (Use of EN60950 conforming power supply is recommended.) Otherwise, accident or failure might be
caused.




Revisions

*The manual No. is printed at the bottom right of the cover of this manual.

Sep. 2002

Jun. 2004

Apr. 2006

May 2007

FEH206

FEH206a

FEH206b

FEH206¢c

First edition

+ Operations when using SX-Programmer Standard were added.
+ Specifications of Analog Input/Output Module (type: NP1AWH6-MR) were added.

+ Some errors in writing were corrected.
+ Expository writing was reviewed. (The expressions were revised.)
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Section 1 General

1-1 List of Modules

Analog modules listed below are described in this manual.

NP1AXH8V-MR

8 channels

NP1AXH8I-MR

8 channels

NP1AYH8VMR

8 channels -

NP1AYH8I-MR

8 channels

NP1AYH4V-MR

4 channels -

NP1AYH4I-MR

4 channels

NP1AWH6-MR

4 channels

2 channels

1-2 Supported Versions of Program Loader

NP1AXH8V-MR

NP1AXH8I-MR

NP1AYH8VMR

NP1AYH8I-MR

NP1AYH4V-MR

NP1AYH4l-MR

V2.2.0.0 or later

V3.0.0.0 or later

V2.0.0.0 or later

NP1AWH6-MR

V3.3.3.0 or later

V2.2.3.0 or later




Section 2 Specifications

2-1 General Specifications

Item Specification
Physical Operating ambient Oto+55°C
environmental |temperature
conditions Storage (transportation) -20to 70°C

temperature

Relative humidity 20 to 95%RH, no condensation

Pollution degree 2 (no condensation)

Corrosion immunity Free from corrosive gases. Not stained with organic solvents

Corrosive gas Free from corrosive gases.

Operating altitude 2000 m or less above sea level

Transport condition: 70 kPa (equivalent to 3000 m above sea level) or more

Mechanical Vibration Half amplitude: 0.15 mm, Constant acceleration: 19.6 m/s?
service 2 hours in each of X, Y and Z directions, total 6 hours
conditions Shock Peak acceleration: 147 m/s?(3 cycles in each direction)
Electrical Noise immunity Rise time 1 ns, pulse width 1 us, 1.5 V (noise simulator)
service Electrostatic discharge Contact discharge: =6 kV, Aerial discharge: 8 kV
conditions

Radioelectromagnetic field

10 V/m (80 MHz to 1,000 MHz)

Isolation method

Between external terminal and internal logic circuit:
photocoupler (signal), isolated power supply (DC/DC converter)
Between channels: Not insulated

Dielectric strength

500 V AC, 1 minute (between external wires connected together and ground)

Insulation resistance

10 MQ or more with 500 V DC megger (between external wires connected
together and ground)

Internal current

Analog input

NP1AXH8V-MR: 24 V DC, max. 200 mA (supplied from the power module)

consumption NP1AXH8I-MR: 24 V DC, max. 200 mA (supplied from the power module)
Analog output NP1AYH8V-MR: 24 V DC, max. 240 mA (supplied from the power module)
NP1AYH8I-MR: 24 V DC, max. 300 mA (supplied from the power module)
NP1AYH4V-MR: 24 V DC, max. 200 mA (supplied from the power module)
NP1AYH4I-MR: 24 V DC, max. 200 mA (supplied from the power module)
Analog input/output NP1AWH6-MR: 24V DC, max. 200mA (supplied from the power module)
Installation Structure Panel built in type, IP30
conditions Cooling method Natural air cooled
Mass Analog input NP1AXH8V-MR: approx. 240 g

NP1AXH8I-MR: approx. 240 g

Analog output

NP1AYH8V-MR: approx. 240 g
NP1AYH8I-MR: approx. 240 g
NP1AYH4V-MR: approx. 240 g
NP1AYH4I-MR: approx. 240 g

Analog input/output

NP1AWH6-MR: approx. 2409

Outside dimensions

W35*H105*D111 mm (protrusion 21 mm)




Section 2 Specifications

2-2 Performance Specifications

2-2-1 8ch voltage input module

Item Specification

Type NP1AXH8V-MR

No. of input points 8

Analog input range Oto5V ‘1 to5V ‘O to10V -10to 10V
Input impedance 1 MQ

Maximum allowable input 15V

Maximum resolution 1.25 mv |1.25 mv |1.25 mv 1.25 mvV
Digital output value (INT type) |0 to 16000 -8000 to 8000

Measurement accuracy

Ambient temperature 18 to 28°C: £0.1% (of full scale)

Ambient temperature 0 to 55°C: £0.2% (of full scale) (See note 1.)

Sampling time

0.27 ms x (Number of conversion enabled channels + 1)

Input filtering time

Max. approx. 100 us (hard filter)

Input delay time

Max. 2.5 ms/8 points + takt time (ms)

External connecting method

Detachable terminal block: M3 screw, 20 poles
For the signal assignment of terminals, refer to "Section 5 Wiring".

Cable to use

Be sure to use shielded twisted pair cable.

Treatment of unused input

To basically be short-circuited

No. of occupied slots

1 (one)

No. of occupied words

Input: 8 words, output: 4 words (fixed)

Note: For the range of 1to 5V, +£0.3% (of full scale) when ambient temperature is 0 to 55°C.

2-2-2 8ch current input module

Item Specification

Type NP1AXH8I-MR

No. of input points 8

Analog input range 4 to 20 mA 0 to 20 mA -20 to 20 mA
Input impedance 250 Q

Maximum allowable input 30 mA

Maximum resolution 25 uA

Digital output value (INT type) |0 to 16000

Measurement accuracy

Ambient temperature 18 to 28°C: +0.1% (of full scale)
Ambient temperature 0 to 55°C: +0.4% (of full scale)

Sampling time

0.27 ms x (Number of conversion enabled channels + 1)

Input filtering time

Max. approx. 100 us (hard filter: time constant of primary delay)

Input response time

Max. 2.5 ms/8 points + takt time

External connecting method

Detachable terminal block: M3 screw, 20 poles
For the signal assignment of terminals, refer to "Section 5 Wiring".

Cable to use

Be sure to use shielded twisted pair cable.

Treatment of unused input

To basically be short-circuited

No. of occupied slots

1 (one)

No. of occupied words

Input: 8 words, output: 4 words (fixed)




Section 2 Specifications

2-2 Performance Specifications

2-2-3 8ch voltage output module

Item Specification

Type NP1AYH8V-MR

No. of output points 8

Analog output range Oto5V lto5V Oto10V -10to 10 V
External load resistance Min. 500Q Min. 500Q Min. 1kQ Min. 1kQ
Maximum resolution 1.25 mVv 1.25 mV 1.25 mV 1.25 mV
Digital input value (INT type) |0 to 16000 -8000 to 8000

Measurement accuracy Ambient temperature 18 to 28°C: +0.1% (of full scale)

Ambient temperature 0 to 55°C: +0.2% (of full scale) (See note 1.)

Output response time Max. 2.0 ms + takt time (ms)

Max. 1.0 ms + takt time (ms) when output is disabled for channels 5 to 8

Load short-circuit protection Provided. (See note 2.)

External connecting method Detachable terminal block: M3 screw, 20 poles

For the signal assignment of terminals, refer to "Section 5 Wiring".

Cable to use Be sure to use shielded twisted pair cable.

Treatment of unused output To basically be opened

No. of occupied slots 1 (one)

No. of occupied words Input: 4 words, output: 8 words (fixed)

Note 1: For the range of 1 to 5V, +0.3% (of full scale) when ambient temperature is 0 to 55°C.
Note 2: Short-circuit protection for arbitrary one channel. The occurrence of short-circuit on multiple channels in an environment
where ambient temperature is higher than 30°C may have a bad influence on internal electronic component of the

module.

2-2-4 8ch current output module

Item Specification

Type NP1AYH8I-MR

No. of output points 8

Analog output range 0to 20 mA 4 to 20 mA
External load resistance Max. 6002

Maximum resolution 25 uA

Digital input value (INT type) 0 to 16000

Measurement accuracy

Ambient temperature 18 to 28°C: £0.1% (of full scale)
Ambient temperature 0 to 55°C: +0.4% (of full scale)

Output response time

Max. 2.0 ms + takt time (ms)

Max. 1.0 ms + takt time (ms) when output is disabled for channels 5 to 8

External connecting method

Detachable terminal block: M3 screw, 20 poles

For the signal assignment of terminals, refer to "Section 5 Wiring".

Cable to use

Be sure to use shielded twisted pair cable.

Treatment of unused output

To basically be short-circuited

No. of occupied slots

1 (one)

No. of occupied words

Input: 4 words, output: 8 words (fixed)




Section 2 Specifications

2-2 Performance Specifications

2-2-5 4ch voltage output module

Item Specification

Type NP1AYH4V-MR

No. of output points 4

Analog output range Oto5V lto5V Oto10V -10to 10 V
External load resistance Min. 500Q Min. 50092 Min. 1kQ Min. 1kQ
Maximum resolution 1.25 mVv 1.25 mVv 1.25 mVv 1.25 mV
Digital input value (INT type) 0 to 16000 -8000 to 8000

Measurement accuracy

Ambient temperature 18 to 28°C: +0.1% (of full scale)
Ambient temperature 0 to 55°C: +0.2% (of full scale) (See note 1.)

Output response time

Max. 1.0 ms + takt time (ms)

Load short-circuit protection

Provided. (See note 2.)

External connecting method

Detachable terminal block: M3 screw, 10 poles
For the signal assignment of terminals, refer to "Section 5 Wiring".

Cable to use

Be sure to use shielded twisted pair cable.

Treatment of unused output

To basically be opened

No. of occupied slots

1 (one)

No. of occupied words

Input: 4 words, output: 4 words (fixed)

Note 1: For the range of 1 to 5V, +0.3% (of full scale) when ambient temperature is 0 to 55°C.
Note 2: Short-circuit protection for arbitrary one channel. The occurrence of short-circuit on multiple channels in an environment
where ambient temperature is higher than 30°C may have a bad influence on internal electronic component of the

module.

2-2-6 4ch current output module

Item Specification

Type NP1AYH4-MR

No. of output points 4

Analog output range 0to 20 mA 4 to 20 mA
External load resistance Max. 600Q2

Maximum resolution 25 uA

Digital input value (INT type) 0 to 16000

Measurement accuracy

Ambient temperature 18 to 28°C: £0.1% (of full scale)
Ambient temperature 0 to 55°C: £0.4% (of full scale)

Output response time

Max. 1.0 ms + takt time (ms)

External connecting method

Detachable terminal block: M3 screw, 10 poles
For the signal assignment of terminals, refer to "Section 5 Wiring".

Cable to use

Be sure to use shielded twisted pair cable.

Treatment of unused output

To basically be short-circuited

No. of occupied slots

1 (one)

No. of occupied words

Input: 4 words, output: 4 words (fixed)




Section 2 Specifications

2-2 Performance Specifications

2-2-7 6c¢h input/output module

Item Specification
Type NP1AWH6-MR
No. of input points 4
Analog input range 0to 5V, 1to5V,0to 10V, -10 to 10V 0 to 20mA, 4 to 20mA, -20 to 20mA
Input impedance 1 MQ 250 Q
Maximum allowable input 15V 30 mA
ﬁ]giltog Maximum resolution 0.625 mV 2.5 uA
Digital output value (INT type) |0 to 16000, -8000 to 8000
Sampling time 0.25 ms x (Number of conversion enabled channels + 1)
Input filtering time Max. approx. 47 us (hard filter: time constant of primary delay)
Input delay time Max. 1.0 ms/4 channels + takt time (ms)
No. of output points 2
Analog output range 0to5V,1to 5V, 0to 10V, -10 to 10V 0 to 20mA, 4 to 20mA
External load resistance Min. 2 kQ Max. 500 Q
ﬁgtzlﬁt(‘:] Maximum resolution 0.625 mV 25 uA
Digital input value (INT type) 0 to 16000, -8000 to 8000
Output response time Max. 0.5 ms + takt time (ms)
Load short-circuit protection Provided (voltage output) (See note 1.)
Measurement accuracy Ambient temperature 18 to 28°C: £0.1% (of full scale)
Ambient temperature 0 to 55°C: £0.2% (of full scale) (See note 2.)
External connecting method Detachable terminal block: M3 screw, 10 poles
For the signal assignment of terminals, refer to "Section 5 Wiring".
Cable to use Be sure to use shielded twisted pair cable.
Treatment of unused input Input: To basically be short-circuited (between V+ and COM)
Output: To basically be opened
No. of occupied slots 1 (one)
No. of occupied words Input: 4 words, Output: 4 words (fixed)

Note 1: Short-circuit protection for arbitrary one channel. The occurrence of short-circuit on multiple channels in an environment
where ambient temperature is higher than 30°C may have a bad influence on internal electronic component of the
module.

Note 2: For the range of 4 to 20 mA and 0 to 20 mA, *0.3% (of full scale) when ambient temperature is 0 to 55°C.



Section 2 Specifications

2-3 Conversion Characteristics

2-3-1 Conversion characteristics of analog voltage input

Output range Digital input range

Oto5V 0 to 16000 0 to 10000
lto5V 0 to 16000 0 to 10000
Oto 10V 0 to 16000 0 to 10000
-10to 10 V -8000 to 8000 0 to 10000

1) Characteristic curve for the input range of 0to 5V

Digital output value
(INT type)

Gain value

(10250) 16400 —--==-============--=~\ -~
(10000) 16000 | - - <o _

(Note) P
i | Practicable digital
b output range
Offset value I
0125 i I v _ Analog input
5

0 voltage (V)

-+ -400 (-250)

2) Characteristic curve for the input range of 1to 5V
<NP1AWH6-MR only>

Digital output value Digital output value

(INT type) (INT type)
(10250) 16400 [~ --==-==-========---=A- - 16400 ——-- === mm e e e\ ;
(10000) 16000 —— -~ - - - I 16000 | - o oo N
(Note) | l : :
} 1 | Practicable digital i 1| Practicable digital
- output range i output range
0.9 b . b _
0 L Analog input 0 L Analog input
1 1
5 5 voltage (V) -4000 5 5 voltage (V)
(-250) -400

Note: Parenthesized figures mean the values when the unit of digital output value is % in Fixed Range Operation mode (excl.
NP1AWHG6-MR). In software Set Range Operation mode, scaling is necessary to express output values by the %.



Section 2 Specifications

2-3 Conversion Characteristics

3) Characteristic curve for the input range of 0 to 10 V

Digital output value
(INT type)

Gain value

(10250) 16400 -~ ---=--=-=-==-=-=-\---
(10000) 16000 - - - <o

(Note)

Practicable digital
output range

Offset value

-0.25

Analog input voltage (V)

0

4) Characteristic curve for the input range of -10 to 10 V

Digital output value
(INT type) Gain value

(10125) 8200 ---------"------t - q
(10000) 8000 - - -=-=-==-===-=--- —
(Note) b
E ; Practicable digital
E ' output range
-10.25 -10 0 .
4 — Analog input voltage (V)
P 10 10.25
Vo -8000 (0)
[ A / ____________________ v
AN oo - -8200 (-125)
Offset value

Note: Parenthesized figures mean the values when the unit of digital output value is % in Fixed Range Operation mode (excl.
NP1AWHG6-MR). In software Set Range Operation mode, scaling is necessary to express output values by the %.
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Section 2 Specifications

2-3 Conversion Characteristics

2-3-2 Conversion characteristics of analog current input

Input range Digital output range

4 to 20 mA 0 to 16000 0 to 10000
0 to 20 mA 0 to 16000 0 to 10000
-20 to 20 mA -8000 to 8000 0 to 10000

1) Characteristic curve for the input range of 4 to 20 mA

Digital output value

(INT type)
(10250) 16400 ——-------=-------=-----\--~
(10000) 16000 | - - - - - oo oo .
(Note)
Practicable digital
output range
0 .
Analog input current (mA)
7‘ 20 204
(-250) -400 Offset value

2) Characteristic curve for the input range of 0 to 20 mA

Digital output value
(INT type)

Gain value

(10250) 16400 —---=-=-=-========-=-\ -
(10000) 16000 |- -~ _

(Note) P
' | Practicable digital
P output range
Offset value b
05 o
| | \4
-

Analog input current (mA)

0
-+ -400 (-250)

Note: Parenthesized figures mean the values when the unit of digital output value is % in Fixed Range Operation mode (excl.
NP1AWHG6-MR). In software Set Range Operation mode, scaling is necessary to express output values by the %.



Section 2 Specifications

2-3 Conversion Characteristics

3) Characteristic curve for the input range of -20 to 20 mA

Digital output value
(INT type)

Gain value
(10125) 8200 1 ~~=-~====-==-\ - -
(10000) 8000 - --------------- 2SI
(Note) | :
o Practicable digital
output range
-20.5-20 0 b
4 — Analog input current (mA)
P 20 20
Lo _~-8000(0)
AN 1 -8200 (-125)
Offset value

Note: Parenthesized figures mean the values when the unit of digital output value is % in Fixed Range Operation mode (excl.
NP1AWHG6-MR). In software Set Range Operation mode, scaling is necessary to express output values by the %.



Section 2 Specifications

2-3 Conversion Characteristics

2-3-3 Conversion characteristics of analog voltag output

Output range Digital input range

Oto5V 0 to 16000 0 to 10000
lto5V 0 to 16000 0 to 10000
Oto 10V 0 to 16000 0 to 10000
-10to 10 V -8000 to 8000 -

1) Characteristic curve for the output range of 0to 5V

Analog output voltage (V)

Gain value

5125 == - -esommsoeennn s
< 5

(Note)

Offset value

Practicable analog
output range

v Digital input value
(INT type)

16000 '\,

(10000) 16400
(10250)

—-0.125

2) Characteristic curve for the output range of 1to 5V

Analog output voltage (V)

Gain value

I R

- —

E Practicable analog
. output range
|
1

Offset value

v Digital input value
(INT type)

(250)-400 | (Note) 16000 "\

Note 1: Parenthesized figures mean the values when the unit of digital input value is % in Fixed Range Operation mode (excl.
NP1AWH6-MR). In Software Set Range Operation mode, scaling is necessary to express input values by the %.

Note 2: If parameter mode is activated in Software Set Range Operation mode, analog output value becomes equal to the
offset value.
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Section 2 Specifications

2-3 Conversion Characteristics

3) Characteristic curve for the output range of 0 to 10 V

Analog output voltage (V)

Gain value

10.25 === mmmmmmmmm e
10 o

E Practicable analog
1 output range
|
I

Offset value

(-250) -400
|

v Digital input value

INT type
16000 "\, (INT type)

(Note) (10000) 16400
(10250)

—-0.25

4) Characteristic curve for the output range of -10 to 10 V

Analog output voltage (V)

Gain value
10.25 ----mmmmmea e :
L Jnry
o Practicable analog
-820 8000 : 1| " outputrange
o) M o it
Ly I Digital input value
T T T i
E : 8000 (INT type)
L (10000) 8200
Lo (10125)
Lo -10
[ A P V.
O iy --10.25

Offset value

Note 1: Parenthesized figures mean the values when the unit of digital input value is % in Fixed Range Operation mode (excl.
NP1AWHG6-MR). In Software Set Range Operation mode, scaling is necessary to express input values by the %.

Note 2: For the range of -10 to 10 V, the unit of % cannot be selected by switch setting.

Note 3: If parameter mode is activated in Software Set Range Operation mode, analog output value becomes equal to the
offset value, except that 0 V is output for the range of -10 to 10 V.

2-11



Section 2 Specifications

2-3 Conversion Characteristics

2-3-4 Conversion characteristics of analog current output

Output range Digital input range
4 to 20 mA 0 to 16000 0 to 10000
0 to 20 mA 0 to 16000 0 to 10000

1) Characteristic curve for the output range of 4 to 20 mA

Analog output current (mA)

Gain value

20.4 ---mmmmmmemme e \e
o

E Practicable analog
. output range
|
|

Offset value

—-3.6

v Digital input value
(INT type)

16000 "\,
(Note) (10000) 16400
(10250)

(Note) (-250) -400

2) Characteristic curve for the output range of 0 to 20 mA

Analog output current (mA)

Gain value

205 e\
20 L

E Practicable analog
. output range
|
T

v Digital input value
(INT type)

16000 "\,

(Note) (10000) 16400
(10250)

Offset value

Note 1: Parenthesized figures mean the values when the unit of digital input value is % in Fixed Range Operation mode (excl.
NP1AWHG6-MR). In Software Set Range Operation mode, scaling is necessary to express input values by the %.

Note 2: If parameter mode is activated in Software Set Range Operation mode, analog output value becomes equal to the
offset value.
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Section 2 Specifications

2-4 Functional Specifications

2-4-1 Analog input module functions

(1) Switch batch setting function

With the operation setting switches provided on the module rear panel, it is possible to set the following items for all the
channels in a batch:

+ Operation range and the unit for digital conversion
+ Moving average execution times (can be selected from 1, 2, 4 and 8 times).

When the unit of digital output value is set to %, the module operates, regarding
Lower limit value of range as 0.00%,
Upper limit value of range as 100.00%, and
Digital output range as -2.50% to 102.5%.

Note 1: If the Switch Batch Setting function is enabled after scaling values or other parameters have been changed from the
parameter setting window, the changed parameters are not reflected on operation and the parameters return to the
default values.

Note 2: When the switch is set to an invalid value, the status code of “30005” is returned to all the channels.

Note 3: The setting of the switch cannot be checked from application program. Be sure to check the switch setting before the
system is started or before maintenance or replacement is performed.

= For how to set the switch, refer to “2-5 Names and Functions”.

(2) Individual channel operation range setting function

When the operation setting switch on the module rear panel is set to “Software Set Range”, operation range can be set for
individual channel by application program.

(3) Individual channel moving average execution times setting function

When the operation setting switch on the module rear panel is set to “Software Set Range”, moving average execution times
can be set for individual channel by application program. Default is once (sampling operation). Averaging execution times can
be selected from 1, 2, 4 and 8.

Note: The “Average” switch on the module rear panel is disabled.

(4) Individual channel conversion enable/disable setting function

When the operation setting switch on the module rear panel is set to “Software Set Range”, enable/disable of A/D conversion
can be set for individual channel by application program. Default is “enable conversion”.

Sampling time can be reduced by disabling A/D conversion for unused channels. For conversion disabled channels, digital
output value is fixed to O (zero).

(5) Individual channel gain/offset value fine adjustment function

When the operation setting switch on the module rear panel is set to “Software Set Range”, gain and offset values can finely
be adjusted for individual channel by application program.

* For the detailed specifications and setting, refer to “4-1-2 (6)".

(6) Scaling function

When the operation setting switch on the module rear panel is set to “Software Set Range”, the scale for A/D conversion can
be set for individual channel by application program.

* For the detailed specifications and setting, refer to “4-1-2 (6)”.
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Section 2 Specifications

2-4 Functional Specifications

2-4-2 Analog output module functions

(1) Switch batch setting function

With the operation setting switches provided on the module rear panel, it is possible to set operation range and the unit for
digital input value for all the channels in a batch.

When the unit of digital input value is set to %, the module operates, regarding
Lower limit value of range as 0.00%,
Upper limit value of range as 100.00%
Digital output range as 2.50% to 102.5%.

Note 1: If the Switch Batch Setting function is enabled after scaling values or other parameter have been changed from the
parameter setting window, the changed parameters are not reflected on operation and the parameters return to the
default values.

Note 2: When the switch is set to an invalid value, bit 11 of offset address +0 is set ON.

Note 3: The setting of the switch cannot be checked from application program. Be sure to check the switch setting before the
system is started or before maintenance or replacement is performed.

= For how to set the switch, refer to “2-5 Names and Functions”.

(2) Individual channel operation range setting function

When the operation setting switch on the module rear panel is set to “Software Set Range”, operation range can be set for
individual channel by application program.

(3) Output enable/disable setting function (analog 8ch output modules only)

When the operation setting switch on the module rear panel is set to “Software Set Range”, “enable output for all channels” or
“enable output for CH1 to CH4, disable output for CH5 to CH8” can be set by application program.

When “enable output for CH1 to CH4, disable output for CH5 to CH8" is set, sampling time is halved, and the output disabled
channels output 0 V or 0 mA.

Note: Because the accuracy of output value is not guaranteed for output disabled channels, these channels may output
slightly offset values.

(4) Individual channel gain/offset value fine adjustment function

When the operation setting switch on the module rear panel is set to “Software Set Range”, gain and offset values can finely
be adjusted for individual channel by application program.

* For the detailed specifications and setting, refer to “4-2-2 (8)".

(5) Scaling function

When the operation setting switch on the module rear panel is set to “Software Set Range”, the scale for D/A conversion can
be set for individual channel by application program.

* For the detailed specifications and setting, refer to “4-2-2 (8)".

When the system is started up, the analog value that corresponds to digital value “0” (zero) is output (for
approximately several hundreds milliseconds since the “ONL” LED has lit till the application program starts).
A Therefore, for scaling, the value that corresponds to digital value “0” (zero) should be set such that fail safe
operation will be performed. Also when the system is shut down or becomes abnormal, the analog value that
corresponds to digital value "0" (zero) is output (when this module in I/O Reset mode).
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Section 2 Specifications

2-4 Functional Specifications

2-4-3 Analog input/output module functions

(1) Switch batch setting function
With the operation setting switches provided on the module rear panel, it is possible to set operation range.
For analog input, it can be set for 4 channels in a batch; for analog output, 2 channels in a batch.

Note 1: If the Switch Batch Setting function is enabled after scaling values or other parameter have been changed from the
parameter setting window, the changed parameters are not reflected on operation and the parameters return to the
default values.

Note 2: When the switch is set to an invalid value, the status code of “30005” is returned to all the channels.

Note 3: The setting of the switch cannot be checked from application program. Be sure to check the switch setting before the
system is started or before maintenance or replacement is performed.

= For how to set the switch, refer to “2-5 Names and Functions”.

(2) Individual channel operation range setting function

When the operation setting switch on the module rear panel is set to “Software Set Range”, operation range can be set for
individual channel by application program.

(3) Individual channel moving average execution times setting function

When the operation setting switch on the module rear panel is set to “Software Set Range”, moving average execution times
can be set for individual channel by application program. Default is once (sampling operation). Averaging execution times can
be selected from 1, 2, 4 and 8.

(4) Individual channel conversion enable/disable setting function

When the operation setting switch on the module rear panel is set to “Software Set Range”, enable/disable of A/D conversion
can be set for individual channel by application program. Default is “enable conversion”.

Sampling time can be reduced by disabling A/D conversion for unused channels. For conversion disabled channels, digital
output value is fixed to O (zero).

(5) Individual channel gain/offset value fine adjustment function

When the operation setting switch on the module rear panel is set to “Software Set Range”, gain and offset values can finely
be adjusted for individual channel by application program.

* For the detailed specifications and setting, refer to “4-3-2 (8)".

(6) Scaling function

When the operation setting switch on the module rear panel is set to “Software Set Range”, the scale for A/D conversion can
be set for individual channel by application program.

* For the detailed specifications and setting, refer to “4-3-2 (8)".
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Section 2 Specifications

2-5 Names and Functions

2-5-1 Analog input module (NP1AXH8V-MR/NP1AXH8I-MR)

(1) Names

1) Status indication LED

4) Version seal

ONL SETTING

ERR

:

3) Detachable

terminal block

2) Operation setting

switches

0
0O
Nameplate —
N s M
Front Rear
(2) Functions
1) Status Indication LED
Indicates the current status of the analog input module.
ONL  SETTING Symbol [Color Description
ERR ONL Green Lights when the module is operating normally. Blinks
while connecting to SX bus.
ERR Red Lights when the module is abnormal.
SETTING |Green Blinks while gain or offset value is being adjusted.
<Example of status indication>
O: Lighting, A: Blinking, -: Unlit
Status ONL (green) ERR (red) SETTING (green)
Initializing A - -
Normally operating (0] - -
Adjusting offset/gain value (0] - A
Fatal fault - (o) -
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Section 2 Specifications

2-5 Names and Functions

2) Operation setting switches

These switches are used to set input range and moving average execution times.
“Average” switch: Used to set a same value of moving average execution times for all channels. In Software Set Range

Operation mode, the setting of this switch is ignored, and instead the initial value is used for operation.

For more information, refer to “Section 4 Software Interface”.

“Range” switch:

When this switch is set to one of numbers “0” to “7”, same range is set for all channels. It is impossible
to set input range differently for individual channels.

When this switch is set to “8”", Software Set Range Operation mode is activated, and it becomes possible
to set various parameters differently for individual channels. For more information, refer to “Section 4

Software Interface”.

18
© ©
e
X N

&1

18
© ©
e
X N

&1

<Range switch setting list>

< At shipment, both “Average” and “Range” switches are set to “0” (zero).

NP1AXH8V-MR NP1AXH8I-MR
Switch No. Digital output Switch No. Digital output
Input range range Input range range
0 -10to 10 V -8000 to 8000 0 410 20 mA 0 to 16000
At shipment At shipment
1 Oto 10V 0 to 16000 1 0 to 20 mA
2 Oto5V 2 -20 to 20 mA -8000 to 8000
3 lto5V 3 4 to 20 mA
4 -10to 10 V 0 to 10000 4 0 to 20 mA 0 to 10000
5 Oto10V 5 -20 to 20 mA
6 Oto5V 6 Software Set Range Operation mode
7 lto5V 7
8 Software Set Range Operation mode (Notel) 8 Unused (Note 2)
9 Unused (Note 2) 9

<Average switch setting list>

L Switch No. |[NP1AXH8V-MR NP1AXH8I-MR
0 Once (no moving average)
At shipment
1 Twice
2 4 times
3 8 times
4t09 Unused (no moving average)

3) Detachable terminal block

M3 20-pole detachable terminal block. For terminal arrangement, refer to “5-1-1 Terminal arrangement”. For wiring, be sure to
use crimp type terminals and surely tighten them (tightening torque: 0.5 to 0.7 N-m.)

4) Version seal

Note 1: For how to set in Software Set Range Operation

mode, refer to “Section 4 Software Interface”.

will occur.

Versions of the hardware and firmware of the module are indicated on this seal.

2 0 | « Hardware version

3 O < Firmware version

2-17
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Section 2 Specifications

2-5 Names and Functions

2-5-2 Analog output module (NP1AYH8V-MR, NP1AYH8I-MR, NP1AYH4V-MR, NP1AYH4I-MR)

(1) Names
<Analog 8ch output module>

1) Status indication LED

&) Version seal, oL sere 3) Detachable :m: 2) Operation setting
ERR terminal block switches
:| —

© &) flo5
@@ Nameplate
&)
e
Yo
Yo
o)
9%
i)
@
———
Front Rear

<Analog 4ch output module>

1) Status indication LED

4) Version seal ONL SETTING |:
3) Detachable 2) Operation setting

ERR terminal block :
- T switches

|

Nameplate

EeEeEEEEERl

|

Front Rear
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Section 2 Specifications

2-5 Names and Functions

(2) Functions
1) Status indication LED
Indicates the current status of the analog output module.

ONL

ERR

SETTING

<Example of status indication>

Initializing

Green Lights when the module is operating normally. Blinks
while connecting to SX bus.
ERR Red Lights when the module is abnormal.
SETTING |Green Blinks while gain or offset value is being adjusted.
O: Lighting, A: Blinking, -: Unlit

Normally oper

ating

Adjusting offset/gain value

o|o|D>

Fatal fault

2) Operation setting switch

Used to set output range.

“Range” switch: When this switch is set to one of numbers “0” to “7” (“0” to “3” for current output modules), same output
It is impossible to set output range differently for individual channel.
When this switch is set to “8” (“4” for current output modules), Software Set Range Operation mode is

range is set for all channels.

activated, and it becomes possible to set various parameters differently for individual channel.
information, refer to “Section 4 Software Interface”.

8 L

<Range switch setting list>

< At shipment, this switch is set to “0” (zero).

0 Oto 10V 0 to 16000 0 4 to0 20 mA 0 to 16000
At shipment At shipment
1 Oto5V 1 0to 20 mA
2 lto5V 2 4 t0 20 mA 0 to 10000
3 -10to 10V -8000 to 8000 3 0to 20 mA
4 Oto 10V 0 to 10000 4 Software Set Range Operation mode
5 Oto5V 5
6 lto5V 6
7 Unused (the operation for switch No. 0) 7 Unused (the operation for switch No. 0)
8 Software Set Range Operation mode (Note) 8
9 Unused (the operation for switch No. 0) 9

Note: For how to set in Software Set Range Operation mode, refer to "Section 4 Software Interface".



Section 2 Specifications

2-5 Names and Functions

3) Detachable terminal block

M3 20-pole detachable terminal block (M3 10-pole for 4ch output modules). For terminal arrangement, refer to “5-2-1 Terminal
arrangement”. For wiring, be sure to use crimp type terminals and surely tighten them (tightening torque: 0.5 to 0.7 N-m.)

4) Version seal
Versions of the hardware and firmware of the module are indicated on this seal.

2 O | « Hardware version

3 O < Firmware version
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Section 2 Specifications

2-5 Names and Functions

2-5-3 Analog input/output module (NP1AWH6-MR)
(1) Names

1) Status indication LED

4) Version seal ONL SETTING :L,:LI:
< 3) Detachable 2) Operation setting
ERR terminal block switches
feos
fos
Nameplate —
M M
Front Rear
(2) Functions
1) Status Indication LED
Indicates the current status of the analog input/output module.
ONL  SETTING Symbol |Color Description
ERR ONL Green Lights when the module is operating normally. Blinks

while connecting to SX bus.

ERR Red Lights when the module is abnormal.

SETTING |Green Blinks while gain or offset value is being adjusted.

<Example of status indication>

O: Lighting, A: Blinking, -: Unlit

Status ONL (green) ERR (red) SETTING (green)
Initializing A - -
Normally operating (0] - -
Adjusting offset/gain value (0] - A
Fatal fault - o] -
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Section 2 Specifications

2-5 Names and Functions

2) Operation setting switches

These switches are used to set input/output range. When input/output range is set with these switches, the same range is set
for input and output channels. It is impossible to set input range differently for individual channels.

\ 23 -
o@@;
&L
~ 23 -
o@@;
& L
Switch No. |Input range Digital output range Switch No. |[Outputrange Digital input range
0 Oto 10V 0 0to 10V
At shipment At shipment
1 0105V 0 to 16000 1 0105V 0 to 16000
lto5V 1to 5V
-10to 10 V -8000 to 8000 -10 to 10V -8000 to 8000
0to 20 mA 0to 20 mA
0 to 16000 0 to 16000
4 to 20 mA 4 t0o 20 mA
-20 to 20mA -8000 to 8000

Software Set Range Operation mode (Note)

X X Unused (the operation for switch No. 0)
Unused (the operation for switch No. 0)

O | o N[ojga b iw N
O | o Nojo b iw N

Unused (the operation for switch No. 0)

Note: For how to set in Software Set Range Operation mode, refer to "Section 4 Software Interface".

3) Detachable terminal block

M3 20-pole detachable terminal block. For terminal arrangement, refer to “5-3-1 Terminal arrangement”. For wiring, be sure to
use crimp type terminals and surely tighten them (tightening torque: 0.5 to 0.7 N-m.)

4) Version seal
Versions of the hardware and firmware of the module are indicated on this seal.

2 0 | < Hardware version

3 O < Firmware version
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Section 2 Specifications

2-6 Dimensions

(Unit: mm)
111
35 90
1

—| | =

]
LI

[ [ —— 4
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Section 3 System Configuration

3-1 Mounting on the Base Board

3-1-1 Mounting position

To use these modules, they need to be connected to the SX bus of MICREX-SX series SPH or to the link (remote 1/0) of /O
master module. Their mounting position on the base board is as follows.

<8/11/13-slot base board>
These modules can be mounted in any slot except those for the power supply module
(the two slots from the left on the base board).

S O O MO O )
L T L1

N A Al

pminninninn i inn inninninn inmiy

l |

Mountable slots

<3/6-slot base board>

)

e H H H H b
j

U0
o

N N N
ainninmby e sninninninninnly
L 1 l |
Mountable slots Mountable slots

Note: These modules can be mounted also on the base board of remote 1/O such as T-link, OPCN-1 and DeviceNet.

Y (C D (Y (Y (Y Y Y Y DY (Y Y Y
o
@ - >
of o
G ] o] ]

N\ /| |

Mountable slots

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
voltage/current input modules and analog voltage/current output modules that can actually be connected is limited by the
number of words (512 words) they occupy in the input/output areas (I/Q areas).

Because the number of words occupied by an analog 8ch module is 12 words and that occupied by an analog 4ch output
module and analog input/output module is 8 words, the maximum number of mountable modules becomes as follows:

Analog 8ch modules: 512 words / 12 words = 42 units
Analog 4ch modules / Analog input/output module: 512 words / 8 words = 64 units

Note: Suppose that 42 units of 8ch analog modules are connected in one configuration, then the input/output areas that other
input/output modules can use become 8 words.



Section 4 Software Interface

4-1 Analog Input Module

NP1AXH8V-MR (voltage input module) and NP1AXH8I-MR (current input module) occupy 12 words of I/O area (input: 8 words,
output: 4 words).

4-1-1 Memory allocation in Switch Batch Setting mode

Moving average execution times for conversion operation is set with the “Average” switch (upper side switch on the module
rear panel), and operation range is set with the “Range” switch (lower side switch on the module rear panel).

Offset
address
!l 15(F) 0

+0 | Channel 1 Digital output value / Status

+1 | Channel 2 Digital output value / Status

+2 | Channel 3 Digital output value / Status )
> This module to CPU module

+3 | Channel 4 Digital output value / Status

+4 | Channel 5 Digital output value / Status

+5 | Channel 6 Digital output value / Status

N

+6 | Channel 7 Digital output value / Status

+7 | Channel 8 Digital output value / Status

+8 Unused (fixed to O (zero)) )
> CPU module to this module
+9 Unused (fixed to O (zero))
+10 Unused (fixed to O (zero))
+11 Unused (fixed to O (zero)) D
<Status list>
Status code |Error Description

If the calibration data of EEPROM is destroyed or if EEPROM cannot be
written or read, this error is notified. Module internal EEPROM is abnormal.
If this error occurred, it is necessary to replace the module.

30002 EEPROM calibration data
(7532h) error (Module fatal fault)

If the user setting data of EEPROM is destroyed, this error is notified.
If this error occurred, all parameters need to be reset. If this error recurs
even after parameters are reset, the module seems to have failed.

30003 EEPROM user setting data
(7533h) error

30004 internal power supply down If the internal power supply of the module becomes down, this error is

(7534h) P PPl notified.

30005 Switch setting error If the operation setting switch on the module rear panel is set at invalid

(7535h) 9 position, this error is notified.

30006 . If conversion became abnormal because the module failed or was used in an
Conversion error : . - -

(7536h) out-of-spec environment, this error is notified.

Ordinarily digital output values (INT type) are stored in the registers explained above. If the module becomes
A abnormal, the following status code (INT type) is stored in these registers. When making an application program,
be sure to interlock erroneous and normal (A/D conversion) conditions.




Section 4 Software Interface

4-1 Analog Input Module

4-1-2 Memory allocation in Software Set Range Operation mode

In Software Set Range Operation mode, memory allocation differs between when operating in A/D conversion mode (during
normal operation) and when operating in parameter mode.

<When operating in A/D conversion mode>
When operating in A/D conversion mode, memory allocation becomes as follows:

Offset
address
! 15(F) 0

+0 | Channel 1 Digital output value / Status

+1 | Channel 2 Digital output value / Status

+2 | Channel 3 Digital output value / Status > This module to CPU module
i u u

+3 | Channel 4 Digital output value / Status

+4 | Channel 5 Digital output value / Status

+5 | Channel 6 Digital output value / Status

N

+6 | Channel 7 Digital output value / Status

+7 | Channel 8 Digital output value / Status

+8 Unused (fixed to 0 (zero)) > CPU module to this module
+9 Unused (fixed to O (zero))

+10 Unused (fixed to O (zero))

+11 Unused (fixed to O (zero))

<When operating in parameter mode>

Parameter mode is activated when bit 7 of the parameter type setting register is set ON. In parameter mode, memory
allocation becomes as follows:

Offset
address
L 15(F) 0

+0 Module status

+1 Parameter type setting status

+2
+3
> This module to CPU module
+4 Parameter read data
+5
+6

+7

N

+8 Parameter type setting

+9 - CPU module to this module

+10 Parameter setting data

+11
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(1) Digital output value/status register (offset address: +0 to +7)

When this module is in A/D conversion mode, digital output values and/or statuses are stored in the registers of offset

address +0 to +7.
* When using D300win, assign INT type variables to these registers.

Offset

address
! 15(F) 0
+0 | Channel 1 Digital output value / Status
+1 | Channel 2 Digital output value / Status
+2 | Channel 3 Digital output value / Status
+3 | Channel 4 Digital output value / Status
+4 | Channel 5 Digital output value / Status
+5 | Channel 6 Digital output value / Status
+6 | Channel 7 Digital output value / Status
+7 | Channel 8 Digital output value / Status

<Status list>

Status code |Condition of modul Description
30001 Parameter mode Parameters are now being set or read out
(7531h) 9 :
EEPROM calibration data | If the calibration data of EEPROM is destroyed or if EEPROM cannot be
30002 ) ) B . i .
(7532h) error ert_ten or read, this error is notified. Module internal EEPROM is abnormal.
(Module fatal fault) If this error occurred, it is necessary to replace the module.
30003 EEPROM user setting data If th_e user setting data of EEPROM is destroyed, this error is notified.
If this error occurred, all parameters need to be reset. If this error recurs
(7533h) error .
even after parameters are reset, the module seems to have failed.
30004 Internal power supply down If the internal power supply of the module becomes down, this error is
(7534h) P PPl notified.
30005 Switch setting error If the operation setting switch on the module rear panel is set at invalid
(7535h) 9 position, this error is notified.
30006 . If conversion became abnormal because the module failed or was used in an
Conversion error . . . e
(7536h) out-of-spec environment, this error is notified.

A

Ordinarily digital output values (INT type) are stored in the registers explained above. If the module becomes
abnormal, the following status code (INT type) is stored in these registers. When making an application program,
be sure to interlock erroneous and normal (A/D conversion) conditions.

(2) Module status register (offset address +0)

When the module is in parameter mode, offset address +0 becomes the “module status register”, in which the code “30001”
(INT type) is stored, indicating that the parameter mode (parameters are now being set or read out) is activated.

*When using D300win, assign an INT type variable to this register.

+0

30001(7531h)
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(3) Parameter type setting status register (offset address +1)
This register stores the information of what parameter is now being written or read by the module.

* When using D300win, assign a WORD type variable to this register. If you access by the bit, assign a BOOL type variable to
each bit.

15(F) 8 7 0
A PP PP ]
| Il J
Channel No. Parameter type
Bit Flag name Description
0 Operation parameter read mode |ON: Operation parameter read mode (all channels in a batch)
1 Scaling parameter read mode ON: Scaling parameter read mode (individual channel)
2,3 Unused
4 Operation parameter write mode | ON: Operation parameter write mode (all channels in a batch)
5 Scaling parameter write mode ON: Scaling parameter write mode (individual channel)
6 Offset/gain adjustment mode ON: Offset/gain adjustment mode (individual channel)
7 Unused
8 Channel 1 In "scaling parameter read mode", "scaling parameter write mode" or

"offset/gain adjustment mode", one of bits 8 to 15 is set ON to indicate

9 Channel 2 which channel is now being set or read out.

10(A) |Channel 3
11(B) |Channel 4
12(C) |Channel 5
13(D) |Channel 6
14(E) |Channel 7
15(F) |Channel 8

(4) Parameter read data register (offset address +2 to +7)

In “operation parameter read mode”, “scaling parameter read mode” or “offset/gain adjustment mode”, the content of the
setting for the corresponding mode is stored in this register.

1) When operation parameter read mode is activated

When parameter mode (module status register = 30001(7531h)) is activated and bit O of the parameter type setting status
register is set ON, the status of the operation parameter is stored.

*When using D300win, assign WORD type variables to these registers.

15(F) 0
+2 Conversion enable/disable Unused (fixed to 0 (zero))
+3 Input range
+4 Moving average execution times
+5t0 +7 Unused (fixed to O (zero))
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<Conversion enable/disable, the unit of digital output value> (offset address +2)

Bit Flag name Description
Oto7 |Unused
8 Channel 1 Conversion enable/disable OFF: Enable,
9 Channel 2 Conversion enable/disable ON: Disable
10 Channel 3 Conversion enable/disable
11 Channel 4 Conversion enable/disable
12 Channel 5 Conversion enable/disable
13 Channel 6 Conversion enable/disable
14 Channel 7 Conversion enable/disable
15 Channel 8 Conversion enable/disable
<Input range setting> (Offset address +3)
Bit Flag name Description
0 (L) The set range is indicted by a combination of ON/OFF status of
——————Channel 1 Input range two bits
1(H) '
2 (L) <NP1AXH8V-MR>
———Channel 2 Input range H L
3(H) OFF OFF :-10to 10V
4 (L) OFF ON :0to10V
—— Channel 3 Input range ON OFF:0to5V
5H) ON ON :1to5V
6 (L)
———— | Channel 4 Input range <NP1AXH8I-MR>
7 (H) H L
8 (L) OFF OFF :4to20 mA
—1Channel 5 Input range OFF ON :0to20 mA
9 (H) ON OFF :-20to 20 mA
10 (L) ON ON :4to20mA
————— Channel 6 Input range
11 (H)
12 (L)
————Channel 7 Input range
13 (H)
14 (L)
— Channel 8 Input range
15 (H)
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<Moving average execution times setting> (offset address +4)

Bit Flag name Description
0L) |channel1 Moving average execution times is indicted by a combination
Moving average execution times of ON/OFF status of two bits.
1(H)
H L
2 (L
20 Chamnel2 . OFF OFF : Once
3(H) |Moving average execution times OFF ON : Twice
4L ON OFF : 4 times
_ 7 |Channel3 ON ON :8times

5(H) |Moving average execution times

6(L) |channel 4
7 (H) |Moving average execution times

8(L) |channel5
9 (H) Moving average execution times

10(L) |channel 6
11 (H) |Moving average execution times

12(L) |channel 7
13 (H) |Moving average execution times

14 (L) |channel 8
15 (H) |Moving average execution times

2) When scaling parameter read mode is activated

When parameter mode is activated (module status register = 30001) and bit 1 of the parameter type setting status register is
set ON, the scaling parameter setting status of the corresponding channel is stored.

*When using D300win, assign INT type variables to these registers.

15(F) 0
+2 Offset value
+3 Gain value
+4t07 Unused (fixed to O (zero))
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3) When offset/gain adjustment mode is activated

When parameter mode is activated (module status register = 30001(7531h)) and bit 6 of the parameter type setting status
register is set ON, the status of offset/gain adjustment is indicated. For this, the digital output values of the 5 channels starting
with specified channel, EEPROM writing completion flag, and offset/gain value indication flag are displayed.

* When using D300win, assign an WORD type variable to this register (offset address+2). If you access by the bit, assign
a BOOL type variable to each bit.

15(F) 8 0
2 | PP P PP T
| J
Unused (fixed to 0 (zero))
OFF: Offset value is displayed. ON: Module internal EEPROM
ON: Gain value is displayed. writing completed.
15 0
+3 Channel n  Digital output value
. < Parameter setting data (INT type)
*4 Channel n+1 _Digital output value (The data for 5 channels starting with the first channel
+5 Channel n+2 Digital output value that is specified by offset address +9 is displayed.)
+6 Channel n+3 Digital output value * When using D300win, assign INT type variables to
. these registers.
+7 Channel n+4 Digital output value

(5) Parameter type setting register (Offset address +8)
Parameter type and channel number for reading/writing parameters are set in this register.

*When using D300win, assign a WORD type variable to this register. If you access by the bit, assign a BOOL type variable to
each bit.

15(F) 8 7 0
o | L PP
| | | |
Channel No. Parameter type
Request to set parameter
Bit Flag name Description
0 Operation parameter read mode | ON: Operation parameter read mode (all channels in a batch)
1 Scaling parameter read mode ON: Scaling parameter read mode (individual channel)
2,3 Unused
4 Operation parameter write mode | ON: Operation parameter write mode (all channels in a batch)
5 Scaling parameter write mode ON: Scaling parameter write mode (individual channel)
6 Offset/gain adjustment mode ON: Offset/gain adjustment mode (individual channel)
7 Parameter mode ON: Parameter mode, OFF: A/D conversion mode
8 Channel 1 In "scaling parameter read mode", "scaling parameter write mode" or
9 Channel 2 "offset/gain adjustment mode", arbitrary channel is specified. In "scaling
parameter read mode", one of bits 8 to 15 is set ON to specify a channel
10 Channel 3 for which parameters are to be set. When same data is to be setin
1 Channel 4 "scaling parameter write mode" or "offset/gain adjustment mode", multiple
arbitrary channels may be specified.
12 Channel 5
13 Channel 6
14 Channel 7
15 Channel 8
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(6) Parameter setting data register (offset address +9 to +11)

When bit 7 of the parameter type setting register (offset address +8) is set ON, module status (offset address +0) becomes
“30001" (INT type) and “parameter mode” is activated.
The set values of “operation parameter write” mode, “scaling parameter” mode or “offset/gain adjustment” mode are written in

this register.

1) When operation parameter write mode is activated

In this mode, data is set in the locations as shown below, and “operation parameter write mode flag” (bit 4 of the parameter
type setting register) is set ON.

*When using D300win, assign WORD type variables to these registers. If you access by the bit, assign a BOOL type variable

to each bit.

15(F)

+9

Conversion enable/disable

Unused (fixed to O (zero))

+10(A)

Input range

+11(B)

Moving average execution times

<Conversion enable/disable> (offset address +9)

Bit Flag name

Description

O0to7 |Unused

8 Channel 1 Conversion enable/disable Conversion is enabled or disabled when the corresponding bit
- . is set to OFF or ON.
9 Channel 2 Conversion enable/disable OFF: Enable,
10 Channel 3 Conversion enable/disable ON: Disable
11 Channel 4 Conversion enable/disable
12 Channel 5 Conversion enable/disable
13 Channel 6 Conversion enable/disable
14 Channel 7 Conversion enable/disable
15 Channel 8 Conversion enable/disable
<Input range> (offset address +10)
Bit Flag name Description
0(L),1(H) [Channell Inputrange Range is set by a combination of ON/OFF status of two bits.
2(L),3(H) |Channel2 Input range <NP1AXH8V-MR> <NP1AXH8I-MR>
4(L),5(H) |Channel 3 Input range H L H L
OFF OFF :-10to 10V OFF OFF :41t020 mA
6 (L), 7 (H) |Channel4 Input range OFF ON :0to10V OFF ON :0to20 mA
8 (L), 9 (H) |Channel5 Inputrange ON OFF :0to5V ON  OFF :-20to 20 mA
ON ON :1to5V ON ON :4to20mA

10 (L), 11 (H)

Channel 6 Input range

12 (L), 13 (H)

Channel 7 Input range

14 (L), 15 (H)

Channel 8 Input range




Section 4 Software Interface

4-1 Analog Input Module

<Moving average execution times> (offset address +11)

Bit Flag name Description
0(L) |channel1 Moving average execution times is set by a combination of
1(H) |Moving average execution times ON/OFF status of two bits.

H L
OFF OFF : Once
OFF ON : Twice
ON OFF : 4 times
ON ON :8times

2(L) |channel 2
3 (H) Moving average execution times

4 (L) | channel 3
5(H) |Moving average execution times

6 (L) |Channel 4
7 (H) |Moving average execution times

8 (L) |Channel5
9 (H) Moving average execution times

10(L) |channel 6
11 (H) |Moving average execution times

12 (L) |channel 7
13 (H) |Moving average execution times

14 (L) |channel 8
15 (H) |Moving average execution times
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2) When scaling parameter write mode is activated
For scaling, data is set in the locations shown below.
*When using D300win, assign INT type variables to these registers.

15(F) 0
+9 Offset value
+10 Gain value
+11 Unused (fixed to 0 (zero))
<Scaling>

The analog input modules convert the analog values that are input to them into digital values. The operation to change the
width (scale) of converted digital values is referred to as “scaling”. The available range of scaling of these modules is
-25000 to 25000 (INT type). If a value that is out of this range is set, it will be limited to -25000 or 25000.

<Initial value for the scaling of input range>

Input range Initial value of scaling Scaling range
Oto5V 0 to 16000 0 to 25000
lto5V 0 to 16000 0 to 25000

Oto 10V 0 to 16000 0 to 25000
-10to 10 V -8000 to 8000 -25000 to 25000
4 to 20 mA 0 to 16000 0 to 25000

0 to 20 mA 0 to 16000 0 to 25000

-20 to 20 mA -8000 to 8000 -25000 to 25000

Note 1: Scaling is enabled only when the operation setting switch on the module rear panel is set to “Soft Set Range Operation
mode”. In fixed range operation mode, scaling is disabled.
Note 2: Over range is fixed to “(Gain value - Offset value) x 0.025 + Gain value”.
(“(Gain value - Offset value) x 0.0125 + Gain value” for the range of -10 to +10 V or of -20 to +20 mA)
On the other hand, under range is fixed to “ Offset value - (Gain value - Offset value) x 0.025”.
(“Offset value - (Gain value - Offset value) x 0.0125” for the range of -10 to +10 V or of -20 to +20 mA)
Note 3: If scaling results in “resolution < maximum resolution”, digital output value does not change in steps of one.
Note 4: Once scaling values are set, they won't change even when range is changed in Soft Set Range Operation mode.

<Example of scaling>

Set values
Gain: 4000 o
Digital output value Offset: -1000 Digital output value
(INT type) (INT type)

Gain value

16400 """
16000 - - << m oo

4125

4000 4 - -

2

Analog input
current (mA)

Analog input

i current (mA) 0.5
1
0.

20 20.4

N

Offset value

Offset value

4-10
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<Procedure for scaling>

1) Set ON bit 7 of the parameter type setting register to activate parameter mode. (Make sure that module status is “30001".)
2) Input gain and offset values to the parameter setting data register, and set ON bit 5 and bit 8 (in the case of channel 1) of
the parameter type setting register. Bit 7 must be kept ON.
(In the above example of scaling, set as follows.)

15(F) 0
+9 -1000
+10 4000
+11 Unused (fixed to O (zero))

3) Make sure that bit 5 (scaling parameter write mode) and bit 8 (channel 1) of the parameter type setting register are set ON.
4) Set OFF all the bits of the parameter type setting register, and clear all the bits of the parameter setting data register to
zero. This completes the operation for adjustment.

4-11
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3) When offset/gain adjustment mode is activated
For offset/gain adjustment, data is set in the locations shown below:
*When using D300win, assign INT type variables to these registers.

15(F) 8

7

+9

First channel No. to monitor

ccy N S I B

|
Free (fixed to O (zero))
OFF: Offset value

ON: Gain value

<Offset/gain adjustment>

|

In this mode, offset value and/or gain value can finely be adjusted for individual channel.
+ Offset value: Means the lower limit value of the range span. When this value is adjusted, the conversion characteristic curve
moves parallel in vertical direction.
+ Gain value: Means the upper limit value of the range span. When this value is adjusted, only gain value is changed while
offset value is kept unchanged.
When offset and gain values are changed by scaling, the values that are set by scaling take effect as offset and gain values.
When offset and/or gain values are to be adjusted after scaling, adjust by the values of scaling.

Note 1:

At the rising edge at which
status changes from OFF to
ON, adjustment values are
stored in the module internal
EEPROM.

Offset/gain adjustable range is within £1% of range span. If adjustment is made using an analog value that exceeds

the adjustable range (if the value is input to a terminal of the module), the value is limited to £1% of range span.

Note 2:
Note 3:
panel.

<Example 1 of gain/offset adjustment>

Offset and gain values for the range of 0 to 5 V. |

Digital output value

(INT type)
16400 | ------------------ooXooy
16000 - - oo C

Offset value

If range is changed, offset and gain return to the default values.
Offset/gain adjustment is disabled when analog range is set in a batch with the switch provided on the module rear

Practicable digital
output range

- -400

Analog input voltage (V)

4-12



Section 4 Software Interface

4-1 Analog Input Module

<Example 2 of gain/offset adjustment>

| Offset and gain values for the range of -10 to 10 V.

Digital output value
(INT type) Gain value

L R b .
8000 - ---=----n-nee- —
E ; Practicable digital
E ' output range
-10.25 -10 0 .
4 — Analog input voltage (V)
Co 10 10.25
Lo -8000 (0)
I A L \
AN - -8200 (-125)
Offset value

<Offset/gain adjustment procedure>

Offset is adjusted first.

1) Set ON bit 7 and bit 6 of the parameter type setting register to activate offset/gain adjustment mode. (Make sure that
module status is “30001".)

2) Set ON the bit for the channel to be adjusted (the corresponding bit of bits 8 to 15 of the parameter type setting register).
(The “SETTING” LED of the module blinks.)

3) Apply a voltage (or a current) that corresponds to the offset value to the terminal of the channel that is to be adjusted.

4) Set ON bit O (zero) of offset address +10 of the parameter type setting register to write the offset adjustment value in the
module internal EEPROM. When bit O (zero) of offset address +2 is set ON, the writing of EEPROM is completed. After
confirming this, set OFF bit O (zero) of the parameter setting data register.

5) Then set bit 0 (zero) OFF and bit 15 ON of offset address +10 of the parameter type setting register. (Gain adjustment)

6) Apply a voltage (or a current) that corresponds to the gain value to the terminal.

7) Set ON bit O (zero) of offset address +10 of the parameter type setting register to write the gain adjustment value in the
module internal EEPROM. Confirm the completion of writing in the same way as explained for offset adjustment.

8) Set OFF all the bits of the parameter type setting register, and clear all the bits of the parameter setting data register to
zero. This completes the operation for adjustment.

[Reference]

For concrete operating method with the SX Control Utility of D300win, refer to “Appendix 1 Offset/Gain Adjustment <D300win>".
For concrete operating method with SX-Programmer Standard, refer to “Appendix 2 Offset/Gain Adjustment <SX-Programmer
Standard>".
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NP1AYH8V-MR (voltage output module) and NP1AYH8I-MR (current output module) occupy 12 words of I/O area (input: 4
words, output: 8 words); NP1AYH4V-MR (voltage output module) and NP1AYH4I-MR (current output module) occupy 8 words of
I/O area (input: 4 words, output: 4 words).

4-2-1 Memory allocation in Switch Batch Setting mode

<Analog 8ch output>

Offset
address
! 15(F) 0
\
+0 Module status
+1 Operation setting switch No.
+2 Unused
> This module to CPU module
+3 Unused
+4 Channel 1 Digital input value
+5 Channel 2 Digital input value )
\
+6 Channel 3 Digital input value
+7 Channel4 Digital input value
+8 Channel 5 Digital input value \ cPU dule to thi dul
module to this module
+9 Channel 6 Digital input value
+10 Channel 7 Digital input value
+11 Channel 8 Digital input value D
<Analog 4ch output>
Offset
address
! 15(F) 0
\
+0 Module status
+1 Operation setting switch No. \ Th dul .y dul
is module to module
+2 Unused
+3 Unused »
\
+4 Channel 1 Digital input value
+5 Channel 2 Digital input value . CPU modul h aul
module to this module
+6 Channel 3 Digital input value
+7 Channel4 Digital input value »
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(1) Module status register (offset address +0)
Operation information and RAS information of this module are stored in this register.

*When using D300win, assign a WORD type variable to this register. If you access by the bit, assign a BOOL type variable to
each bit.

15(F) 8 7 0

ol [ [T P PP PP P ]
Unused L ' '

Unused Unused

EEPROM calibration data error
EEPROM user setting data error
Internal power supply down
Switch setting error
Status of initialization OFF: Initializing
ON: Initialization completed
Error Cause and remedy

EEPROM calibration If the calibration data of EEPROM is destroyed or if EEPROM cannot be written, this error is notified.
data error Module internal EEPROM is abnormal.

EEPROM user setting | If the user setting data of EEPROM is destroyed, this error is notified.
data error If this error occurred, all parameters need to be reset. If this error recurs even after parameters are
reset, the module seems to have failed.

Internal power supply If the internal power supply of the module becomes down, this error is notified. Because output is

down stopped in case of this error, interlock should be provided as needed for the interface with external
devices.
Switch setting error If the operation setting switch on the module rear panel is set at invalid position, this error is notified.

(2) Switch setting No. (offset address +1)
The set value (INT type) of the operation setting switch that is provided on the module rear panel is stored in this memory area.
*When using D300win, assign an INT type variable to this register.

(3) Digital input values of channels 1 to 8 (offset address +4 to +11)

The digital values to undergo D/A conversion are stored in these memory areas. Just after the system is powered up, 0 V or 0
mA is output. When the initialization of the module is completed, the analog value that corresponds to the digital input value of
0 (zero) is output, and initialization completion flag (bit 15 of offset address +0) is set ON. For more information of conversion
characteristics, refer to “2-3 Conversion Characteristics”.

*When using D300win, assign INT type variables to these registers.

Offset
address
! 15(F) 0
+4 Channel 1 Digital input value
+5 Channel 2 Digital input value
+6 Channel 3 Digital input value
+7 Channel 4 Digital input value <« Up to this address for analog 4ch modules
+8 Channel 5 Digital input value
+9 Channel 6 Digital input value
+10 Channel 7 Digital input value
+11 Channel 8 Digital input value
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4-2-2 Memory allocation in Software Set Range Operation mode
In Software Set Range Operation mode, memory allocation differs between when operating in D/A conversion mode (during
normal operation) and when operating in parameter mode.

<When operating in D/A conversion mode>
When operating in D/A conversion mode, memory allocation becomes as shown below:

Offset
address
! 15(F) 0
\
+0 Module status
+1 Operation setting switch No. " Thi dule to GPU modul
is module to module
+2 Unused
+3 Unused w,
\
+4 Channel 1 Digital Input (Note)
+5 Channel 2 Digital Input
+6 Channel 3 Digital Input
Up to this address
for analog 4ch modules - +7 Channel 4 Digital Input > CPU dule to thi dul
module to this module
+8 Channel 5 Digital Input
+9 Channel 6 Digital Input
+10 Channel 7 Digital Input
+11 Channel 8 Digital Input .

Note: In D/A conversion mode, the digital input value register for channel 1 (offset address +4) serves also as the setting
command register (for changing over to parameter mode) and therefore interlock is necessary.
When a value in the range from “30000” to “32767” is input to this register, parameter mode is activated. Just after
parameter mode is activated, analog output value is equal to the offset value (0 V for the range of -10 to 10 V).

<When operating in parameter mode>

Offset
address
! 15(F) 0
\
+0 Module status
+1 Parameter type setting status > Thi dule to CPU dul
is module to module
+2
Parameter read data
+3 »
\
+4 Mode changeover
+5 Parameter type setting
+6
Up to this address Parameter setting data
for analog 4ch madules = +7 > CPU module to this module
+8 Unused
+9 Unused
+10 Unused
+11 Unused »
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(1) Module status (offset address +0)
Operation information and RAS information of this module are stored in this register. This register is common to D/A conversion
mode and parameter mode.

*When using D300win, assign a WORD type variable to this register. If you access by the bit, assign a BOOL type variable to
each bit.

15(F) 8 7 0
o | L PP PP TP
L 1 | |
Unused Unused
EEPROM calibration data error
EEPROM user setting data error
Internal power supply down
Switch setting error
Status of initialization OFF: Initializing
ON: Initialization completed
Operating status
OFF: D/A conversion mode
ON: Parameter mode
Error Cause and remedy
EEPROM calibration If the calibration data of EEPROM is destroyed or if EEPROM cannot be written or read out, this error
data error is notified. Module internal EEPROM is abnormal. If this error occurred, it is necessary to replace the
module.
EEPROM user setting | If the user setting data of EEPROM is destroyed, this error is notified.
data error If this error occurred, all parameters need to be reset. If this error recurs even after parameters are

reset, the module seems to have failed.

Internal power supply If the internal power supply of the module becomes down, this error is notified. Because output is

down stopped in case of this error, interlock should be provided as needed for the interface with external
devices.
Switch setting error If the operation setting switch on the module rear panel is set at invalid position, this error is notified.

(2) Operation setting switch setting No. (offset address +1)
The set value (INT type) of the operation setting switch on the module rear panel is stored in this memory area.
*When using D300win, assign an INT type variable to this register.
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(3) Digital input values of channels 1 to 8 (offset address +4 to +11)

The digital values to undergo D/A conversion are stored in these memory areas. Just after the system is powered up, 0 V or 0
mA is output. When the initialization of the module is completed, the analog value that corresponds to the digital input value of
0 (zero) is output (for example, 1 V for the range of 1 to 5 V). At the same time, initialization completion flag (bit 15 of offset
address +0) is set ON. When the system is started (when the CPU module starts running), the analog value that corresponds
to the digital value input to this memory area is output. For more information of conversion characteristics, refer to “2-3
Conversion Characteristics”.

*When using D300win, assign INT type variables to these registers.

Offset
address
L 15(F) 0
+4 Channel 1 Digital input value < When a value in the range from “30000” to “32767” is input
. to offset address +4, parameter mode is activated. To change
+5 Channel 2 Digital input value over from parameter mode to D/A conversion mode, input a
+6 Channel 3 Digital input value value that is smaller than “30000”.
+7 Channel 4 Digital input value <« Up to this address for analog 4ch modules
+8 Channel 5 Digital input value
+9 Channel 6 Digital input value
+10 Channel 7 Digital input value
+11 Channel 8 Digital input value

(4) Parameter type setting status register (offset address +2)
The information of which parameter is now being written or read out by this module is stored in this register.

* When using D300win, assign a WORD type variable to this register. If you access by the bit, assign a BOOL type variable to
each bit.

15 (F) 8 7 0
Y I A
| Il J
Channel No. Parameter type
Bit Flag name Description
0 Operation parameter read mode |ON: Operation parameter read mode (all channels in a batch)
1 Scaling parameter read mode ON: Scaling parameter read mode (individual channel)
2,3 Unused
4 Operation parameter write mode |ON: Operation parameter write mode (all channels in a batch)
5 Scaling parameter write mode ON: Scaling parameter write mode (individual channel)
6 Offset/gain adjustment mode ON: Offset/gain adjustment mode (individual channel)
7 Unused
8 Channel 1 In "scaling parameter read mode", "scaling parameter write mode" or

"offset/gain adjustment mode", one of bits 8 to 15 is set ON to indicate

9 Channel 2 which channel is now being set or read out by this module.

10(A) |Channel 3
11(B) |Channel 4
12(C) |Channel 5
13(D) |Channel 6
14(E) |Channel 7
15(F) |Channel 8
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(5) Parameter read data register (offset address +2 to +7)

In “operation parameter read mode”, “scaling parameter read mode” or “offset/gain adjustment mode”, the content of the
setting for the corresponding mode is stored in this register.

1) When operation parameter read mode is activated

When parameter mode is activated (when bit 15 of the module status register is set ON) and bit O (zero) of the changeover
command status register is set ON, the status of the operation parameter is stored in this memory area.

* When using D300win, assign WORD type variables to these registers. If you access by the bit, assign a BOOL type variable
to each bit.

15(F) 0
+2 Unused (fixed to 0 (zero)) | _

+3 Output range

Output enable/disable
OFF: Output enabled for all channels
ON: Output disabled for channels 5 to 8

<Output range>

Bit Flag name Description
0 (L) The set range is indicated by a combination of ON/OFF status of
——————Channel 1 Output range two bits
1(H) '
<NP1AYH8V-MR>
2L
—————Channel 2 Output range H L
3(H) OFF OFF :0to 10V
4L OFF ON :0to5V
—————— Channel 3 Output range ON OFF:1to5V
5(H) ON ON :-10to10V
6 (L)
——————Channel 4 Output range <NP1AYHS8I-MR>
7 (H) H L
8 (L) OFF OFF :4t020 mA
————Channel 5 Output range OFF ON :0to20mA
9(H ON OFF : 41020 mA
10 (L) ON ON :0to20mA
— Channel 6 Output range
11 (H)
12 (L)
———Channel 7 Output range
13 (H)
14 (L)
——— Channel 8 Output range
15 (H)

2) When scaling parameter read mode is activated

When parameter mode is activated (when bit 15 of the module status register is set ON) and bit 1 (one) of the parameter type
setting status register is set ON, the current setting of the scaling parameter for the corresponding channel is displayed.

*When using D300win, assign INT type variables to these registers.

15(F) 0

+2 Offset value

+3 Gain value
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3) When offset/gain adjustment mode is activated

When parameter mode is activated (when bit 15 of the module status register is set ON) and bit 6 of the parameter type setting
status register is set ON, the status of offset/gain adjustment is indicated. For this, the status of EEPROM writing completion

flag, voltage or current up/down status, and which of offset and gain values is now indicated are displayed. In this mode, offset
address +3 is unused.

*When using D300win, assign a WORD type variable to this register. If you access by the bit, assign a BOOL type variable to
each bit.

15(F) 8 7 0
T A A
L Unused Unused
OFF: Offset value is ON: Down ON: Module internal EEPROM
displayed _ ON: Up writing completed
ON: Gain value is
displayed

(6) Mode changeover register (offset address +4)

When a value in the range from “30000” to “32767” (INT type) is input to offset address +4, parameter mode is activated. In
this mode, offset address +5 becomes the parameter type setting register, and offset addresses +6 and +7 become the
parameter setting data registers.

To change over from parameter mode to D/A conversion mode, input a digital value (smaller than “30000") that corresponds to
the analog value to be output.

*When using D300win, assign an INT type variable to this register.

Note: When mode is changed over from “D/A conversion” to “parameter”, the value that corresponds to the digital input value of

0 (zero) is output as analog output value. The values shown in the table below may not apply when conversion
characteristic has been changed by scaling.

OQutput range |Output value in parameter mode
Oto5V oV

lto5V 1V

Oto10V oV

-10 to 10V ov

4 to 20 mA 4 mA

0to 20 mA 0 mA
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(7) Parameter type setting register (offset address +5)
Parameter type and channel number for reading/writing parameters are set in this register.

*When using D300win, assign a WORD type variable to this register. If you access by the bit, assign a BOOL type variable to
each bit.

15(F) 8 7 0
s | PP PR
| 1 J
Channel No. Parameter type
Bit Flag name Description

0 Operation parameter read mode | ON: Operation parameter read mode (all channels in a batch)

1 Scaling parameter read mode ON: Scaling parameter read mode (individual channel)
2,3 Unused

4 Operation parameter write mode | ON: Operation parameter write mode (all channels in a batch)

5 Scaling parameter write mode ON: Scaling parameter write mode (individual channel)

6 Offset/gain adjustment mode ON: Offset/gain adjustment mode (individual channel)

7 Unused

8 Channel 1 In "scaling parameter read mode", "scaling parameter write mode" or

9 Channel 2 "offset/gain adjustment mode", arbitrary channel is specified. In "scaling

parameter read mode"”, one of bits 8 to 15 is set ON to indicate for which

10 Channel 3 channel to set parameters. When same data is to be set in "scaling

1 Channel 4 parameter write mode" or "offset/gain adjustment mode"”, multiple arbitrary

channels may be specified.

12 Channel 5

13 Channel 6

14 Channel 7

15 Channel 8
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(8) Parameter setting data register (offset address +6, +7)

When a value in the range from “30000" to “32767” (INT type) is input to the mode changeover register (offset address +4), bit
15 of the module status register (offset address +0) is set ON, and “parameter mode” is activated.
The set values of “operation parameter write” mode, “scaling parameter” mode or “offset/gain adjustment” mode are written in

this register.

1) When operation parameter write mode is activated

Data is set in the locations shown below, and “operation parameter write mode flag” (bit 4 of the parameter type setting

register) is set ON.

*When using D300win, assign WORD type variables to these registers. If you access by the bit, assign a BOOL type variable

to each bit.
15(F) 0
+6 Unused (fixed to 0 (zero)) | _
+7 Output range
Output enable/disable

<Output range>

OFF: Output enabled for all channels
ON: Output disabled for channels 5 to 8

Bit Flag name Description
0 (L) Output range is set by a combination of ON/OFF status of two bits.
— Channel 1 Output range
1(H) <NP1AYH8V-MR>
2 (L) H L
— Channel 2 Output range OFF OFF :0to 10V
3(H) OFF ON :0to5V
4(L) ON OFF :1tob5V
—— Channel 3 Output range ON ON :-10to10V
5(H)
6 (L) <NP1AYH8I-MR>
—— Channel 4 Output range H L
7H OFF OFF : 4 to 20 mA
8 (L) OFF ON :0to20mA
——— Channel 5 Output range ON OFF :4to 20 mA
9 (H) ON ON :0to20mA
10 (L)
— Channel 6 Output range
11 (H)
12 (L)
— Channel 7 Output range
13 (H)
14 (L)
—— Channel 8 Output range
15 (H)

2) When scaling parameter setting mode is activated
For scaling, offset and gain values are set in the locations shown below.

*When using D300win, assign INT type variables to these registers.

15(F) 0
+6 Offset value
+7 Gain value
<Scaling>

The analog output modules convert the digital values that are input to them by application program into analog values. The
operation to change the width (scale) of input digital values is referred to as “scaling”. The available range of scaling of these
modules is -25000 to 25000 (INT type). If a value that is out of this range is set, it will be limited to -25000 or 25000.
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<Initial value of scaling for each output range>

Output range |Initial value of scaling Available range of scaling (See note.)
Oto5V 0 to 16000 0 to 25000

lto5V 0 to 16000 0 to 25000

Oto 10V 0 to 16000 0 to 25000

-10to 10V -8000 to 8000 -25000 to 25000

4 to 20 mA 0 to 16000 0 to 25000

0to 20 mA 0 to 16000 0 to 25000

Note 1: Scaling is enabled only when the operation setting switch on the module rear panel is set to “Soft Set Range Operation
mode”. In fixed range operation mode, scaling is disabled.
Note 2: Over range is fixed to “(Gain value - Offset value) x 0.025 + Gain value”.
(“(Gain value - Offset value) x 0.0125 + Gain value” for the range of -10 to +10 V)
On the other hand, under range is fixed to “ Offset value - (Gain value - Offset value) x 0.025".
(“ Offset value - (Gain value - Offset value) x 0.0125” for the range of -10 to +10 V)
Note 3: If scaling results in “resolution < maximum resolution”, digital output value does not change in steps of one.
Note 4: Once scaling values are set, they won't change even when range is changed.

<Example 1 of scaling>

Set values
Analog output voltage (V) | Gain value gffisn(;té?f(?oo Analog output voltage (V) |Gain value
1025 Lo L 1025 L. _/
10 - -mmmmmeme ; 10 femmmmmmemee ;
-820{) -/8000 . o Digital input -4203 -4000 0 P Digital input
— /i \ value — /: \ value
L 8000 8200 (NTWPe) D 4080 2200 (NT type)
) S T ) A 10
------------- 1-10.25 se-soeone-- £.10.25
Offset value Offset value

<Example 2 of scaling>

Set values

Analog output current (mA) Gain: 4000 Analog output current (mA)

204 - mmme e 20.4

20 - m e ; 20 o ;
Offset value : : Offset value : :
" 36 Do Digital input ! o Digital input
f 0 —i value 0 f — value
-400 16000 16400 (INT type) 1000 4000 4075 (INT type)
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<Procedure for scaling>
1) Input “30000” (INT type) to the mode changeover register (offset address +4) to activate parameter mode.
(Make sure that bit 15 of the module status register is set ON.)
2) Input gain and offset values to the parameter setting data register, and set ON bit 5 and bit 8 (in the case of channel 1) of
the parameter type setting register. (In the above example 1 of scaling, set as follows.)
15(F) 0
+6 -4000

+7 4000

3) Make sure that bit 5 (scaling parameter write mode) and bit 8 (channel 1) of the parameter type setting register are set ON.
4) Set OFF all the bits of the parameter setting data register, and clear al the bits of the parameter setting data register to zero.
This completes the operation for scaling.

3) When offset/gain adjustment mode is activated
For offset/gain adjustment, data is set in the locations shown below:

* When using D300win, assign a WORD type variable to this register. If you access by the bit, assign a BOOL type variable to
each bit.

15(F) 8 7 0

o [P PP

| | | |
L Unused Unused
OFF: Offset value is ON: Module internal EEPROM

ON: Down is specified
writing completed

displayed
ON: Gain value is
displayed

ON: Up is specified

| No change when both bit 8 and bit 9 are set ON. |

<Offset/gain adjustment>

In this mode, offset value and/or gain value can finely be adjusted for individual channel.

+ Offset value: Means the lower limit value of the range span. When this value is adjusted, the conversion characteristic curve
moves parallel in vertical direction.

+ Gain value: Means the upper limit value of the range span. When this value is adjusted, only gain value is changed while
offset value is kept unchanged.

When offset and gain values are changed by scaling, the values that are set by scaling take effect as offset and gain values.

When offset and/or gain values are to be adjusted after scaling, adjust by the values of scaling.

Note 1: Offset/gain adjustable range is within £1% of range span. It takes approximately 2 minutes to adjust from 0% to +1%.
If adjustment is made using an analog value that exceeds the adjustable range (if the value is input to a terminal of
the module), the value is limited to £1% of range span.

Note 2: If range is changed, offset and gain return to the default values.

Note 3: Negative current value cannot be output. If offset value is set too low, the conversion characteristic curve becomes as
follows:

Analog output current (mA)

20.5

20 4 -

Practicable analog
output range

Offset value

Digital input value
(INT type)

16400
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| Offset and gain values for the range of -10 to 10 V. |

Analog output voltage (V)

Gain value
10.25 4-----===m-mmmmea Ao ,
10 dome [
E : Practicable analog
Vo output range
8200 Do putrang
\.- | 0 : X Digital input value
T T T 1
L 8000 (INT type)
Lo 8200
b -10
[ A L ] v
AN +-10.25
Offset value

<Offset/gain adjustment procedure>

Offset is adjusted first.

1) Input “30000” (INT type) to the mode changeover register (offset address +4) to activate parameter mode.
(Make sure that bit 15 of the module status register is set ON.)

2) Set ON bit 6 of the parameter type setting register to activate offset/gain adjustment mode. (Make sure that bit 15 of the
module status register is set ON.)

3) Set ON the bit for the channel to be adjusted (the corresponding bit of bits 8 to 15 of the parameter type setting register).
(The “SETTING” LED of the module blinks.)

4) With an external device, etc. connected to the terminal of the channel that is to be adjusted, observe the output voltage or
current value.

5) First, in the condition that bit 15 of the parameter setting data register (offset address +6) is set OFF, adjust output value by
setting ON and OFF bit 8 (output value Down) and bit 9 (output value Up).

6) After the completion of offset adjustment, set ON bit O (zero) of the parameter setting data register (offset address +6) to
write the offset adjustment value in the module internal EEPROM. When bit O (zero) of offset address +2 is set ON, the
writing of EEPROM is completed. After confirming this, set OFF bit O (zero) of the parameter setting data register.

7) Then set bit 15 ON of the parameter setting data register (offset address +6) and, in the same way as offset adjustment,
adjust output value by setting ON and OFF bit 8 (output value Down) and bit 9 (output value Up). (Gain adjustment)

8) After the completion of gain adjustment, set ON bit O (zero) of the parameter setting data register (offset address +6) to
write the gain adjustment value in the module internal EEPROM. Confirm the completion of EEPROM writing, in the same
way as explained for offset adjustment.

9) Set OFF all the bits of the parameter type setting register, and clear all the bits of the parameter setting data register to zero.
This completes the adjustment work.

[Reference]

For concrete operating method with the SX Control Utility of D300win, refer to “Appendix 1 Offset/Gain Adjustment <D300win>".
For concrete operating method with SX-Programmer Standard, refer to “Appendix 2 Offset/Gain Adjustment <SX-Programmer
Standard>".
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NP1AWH6-MR occupies 8 words of 1/0 area (input: 4 words, output: 4 words).
4-3-1 Memory allocation in Switch Batch Setting mode

Offset
address
{ 15(F) 0

+0 | Channel 1 Digital output value / Status

+1 | Channel 2 Digital output value / Status

> This module to CPU module
+2 | Channel 3 Digital output value / Status

+3 | Channel 4 Digital output value / Status

J\

+4 | Channel 5 Digital input value

+5 | Channel 6 Digital input value

> CPU module to this module
+6 | Unused (fixed to 0 (zero))

+7 | Unused (fixed to 0 (zero))

Status code |Error Description

If the calibration data of EEPROM is destroyed or if EEPROM cannot be
written or read, this error is notified. Module internal EEPROM is abnormal.
If this error occurred, it is necessary to replace the module.

30002 EEPROM calibration data
(7532h) error (Module fatal fault)

If the user setting data of EEPROM is destroyed, this error is notified.
If this error occurred, all parameters need to be reset. If this error recurs
even after parameters are reset, the module seems to have failed.

30003 EEPROM user setting data
(7533h) error

30004 internal power supply down If the internal power supply of the module becomes down, this error is

(7534h) P PPl notified.

30006 . If conversion became abnormal because the module failed or was used in an
Conversion error i . ; .

(7536h) out-of-spec environment, this error is notified.

Ordinarily digital output values (INT type) are stored in the registers explained above. If the module becomes
A abnormal, the following status code (INT type) is stored in these registers. When making an application program,
be sure to interlock erroneous and normal (A/D conversion) conditions.
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4-3-2 Memory allocation in Software Set Range Operation mode
In Software Set Range Operation mode, memory allocation differs between when operating in A/D conversion mode (during
normal operation) and when operating in parameter mode.

<When operating in conversion mode>
When operating in conversion mode, memory allocation becomes as follows:
Offset

address
{ 15(F) 0

+0 | Channel 1 Digital output value / Status

+1 | Channel 2 Digital output value / Status

> This module to CPU module
+2 | Channel 3 Digital output value / Status

+3 | Channel 4 Digital output value / Status

J\

+4 | Channel 5 Digital input value

+5 | Channel 6 Digital input value
> CPU module to this module

+6 | Unused (fixed to O (zero))

+7 | Unused (fixed to 0 (zero))

_J
<When operating in parameter mode>
Offset
address
! 15(F) 0
\
+0 Status
+1 Parameter type setting status
> This module to CPU module
+2
Parameter read data
+3
_/
- ~
+4 Parameter setting request
+5 Parameter type setting
> CPU module to this module
+6
Parameter setting data
+7 D
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(1) Digital output value/status register (offset address: +0 to +3)
When this module is in conversion mode, digital output values and/or statuses are stored, in the registers of offset address +0

to +3.

*When using D300win, assign INT type variables to these registers.

Offset
address

L 15(F)

+0 | Channel 1 Digital output value / Status

+1 | Channel 2 Digital output value / Status

+2 | Channel 3 Digital output value / Status

+3 | Channel 4 Digital output value / Status

Status code

Condition of modul

Description

EEPROM calibration data

If the calibration data of EEPROM is destroyed or if EEPROM cannot be

ggggf‘) error written or read, this error is notified. Module internal EEPROM is abnormal.
(Module fatal fault) If this error occurred, it is necessary to replace the module.
30003 EEPROM user setting data If thg user setting data of EEPROM is destroyed, this error is notified.
If this error occurred, all parameters need to be reset. If this error recurs
(7533h) error )
even after parameters are reset, the module seems to have failed.
30004 Internal power supply down If the internal power supply of the module becomes down, this error is
(7534h) P PPl notified.
30006 . If conversion became abnormal because the module failed or was used in an
Conversion error . . ) -
(7536h) out-of-spec environment, this error is notified.

Ordinarily digital output values (INT type) are stored in the registers explained above. If the module becomes
A abnormal, the following status code (INT type) is stored in these registers. When making an application program,
be sure to interlock erroneous and normal (A/D conversion) conditions.

(2) Digital input values of channels 5 and 6 (offset address +4 and +5)

The digital values to undergo D/A conversion are stored in these memory areas. Just after the system is powered up, 0 V or 0

mA is output. When the initialization of the module is completed, the analog value that corresponds to the digital input value of
0 (zero) is output (for example, 1 V for the range of 1 to 5 V).

When the system is started (when the CPU module starts running), the analog value that corresponds to the digital value input
to this memory area is output. For more information of conversion characteristics, refer to “2-3 Conversion Characteristics”.

*When using D300win, assign INT type variables to these registers.

Offset
address
! 15

(F)

+4

Channel 5 Digital input value

+5

Channel 6 Digital input value

(3) Status reg

ister (offset address +0)

When parameters are being set or read out, “30001” is output by the module.
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(4) Parameter type setting status register (offset address +1)
This register stores the information of what parameter is now being written or read by the module.

*When using D300win, assign a WORD type variable to this register. If you access by the bit, assign a BOOL type variable to
each bit.

15(F) 8 7 0
AT T T T T T T T T T T 1]
| I |
Channel No. Parameter type
Bit Flag name Description
0 Operation parameter read mode ON: Operation parameter read mode (all channels in a batch)
1 Scaling parameter read mode ON: Scaling parameter read mode (individual channel)
2 Operation range parameter read mode | ON: Operation range parameter read mode (all channels in a batch)
3 Unused
4 Operation parameter write mode ON: Operation parameter write mode (all channels in a batch)
5 Scaling parameter write mode ON: Scaling parameter write mode (individual channel)
6 Operation range parameter write mode |ON: Operation range parameter write mode (all channels in a batch)
7 Offset/gain adjustment mode ON: Offset/gain adjustment mode (individual channel)
8 Channel 1 In "scaling parameter read mode" or "scaling parameter write mode",
one of bits 8 to 15 is set ON to indicate which channel is now being set
9 Channel 2
or read out.
10 Channel 3
11 Channel 4
12 Channel 5
13 Channel 6
14 Unused
15 Unused

(5) Parameter read data register (offset address +2 and +3)

In “operation parameter read mode”, “scaling parameter read mode”, “operation range parameter read mode”or “offset/gain
adjustment mode”, the content of the setting for the corresponding mode is stored in this register.

1) When operation parameter read mode is activated

Conversion (output) enable/disable
15(F) 13(D) 8 7 0
+2 | Unused / Unused

+3 Unused Moving average execution times

Conversion (output) enable/disable OFF: (Output) enable, ON: (Output) disable
13(D)12(C)11(B)10(A) 9 8
CH6|CH5 |CH4 |CH3|CH2 |CH1

Moving average execution times H/L = OFF/OFF: Once, OFF/ON: Twice, ON/OFF: 4 times, ON/ON: 8 times
7 6 5 4 3 2 1 0

[ Cha | ot | cte | o |
H L H L H L H L

*When using D300win, assign WORD type variables to these registers. If you access by the bit, assign a BOOL type variable
to each bit.
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2) When scaling parameter read mode is activated
15(F) 0

+2 Offset value

+3 Gain value

* When using D300win, assign INT type variables to these registers.

3) When operation range parameter read mode is activated

15(F) Analog input operation range 0
+2 CH4 CH3 CH2 CH1
1 1 1 1 1 1 1 1 1 1 1 1
+3 Unused (fixed to 0 (zero)) . CII-|6 . . C'._|5 .

Analog output operation range

OFF/OFF/OFF/OFF : 0to 10 V
OFF/OFF/OFF/ON :0to5V
OFF/OFF/ON/OFF :1to5V
OFF/OFF/ON/ON :-10to 10V
OFF/ON/OFF/OFF :4to 20 mA
OFF/ON/OFF/ON :0to 20 mA
OFF/ON/ON/ON :-20to 20 mA
Others :0to10V

4) When offset/gain adjustment mode is activated

* When using D300win, assigh a WORD type variable to this register (offset address +2). If you access by the bit, assign a
BOOL type variable to each bit.

15(F) 0
2 | PP PP P PP ]
| J
L Unused (fIXed to0 (Zero)) For ana]og input
Analog input ON: Writing to module internal EEPROM
OFF: Offset value is displayed For analog output
ON: Gain valu is displayed ON: Writing to module internal EEPROM
Analog output ON: Down is specified.
OFF: Offset value is displayed
ON: Gain valu is displayed — ON: Up is specified.
+3 AD converted value

AD converted value (INT type)
(A converted value of a channel specified by the affset address +6 can be monitored.)

* When using D300win, assign an INT type variable to this register.
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(6) Parameter setting request (offset address +4)

When a value in the range from “30000” to “32767" is input to the parameter setting request register (offset address +4), the
status register (offset address +0) becomes “30001”, and “parameter” mode is activated. Make sure that the status register
(offset address +0) is “30001" and then set parameters.

If a value that is smaller than “30000” is input to this register, the mode is changed over from “parameter” mode to “conversion
mode (normal mode)”.

(7) Parameter type setting register (offset address +5)
Parameter type and channel number for reading/writing parameters are set in this register.

*When using D300win, assign a WORD type variable to this register. If you access by the bit, assign a BOOL type variable to
each bit.

15(F) 8 7 0
s L L PP
| I |
Channel No. Parameter type
Bit Flag name Description
0 Operation parameter read mode ON: Operation parameter read mode (all channels in a batch)
1 Scaling parameter read mode ON: Scaling parameter read mode (individual channel)
2 Operation range parameter read mode |ON: Operation range parameter read mode (all channels in a batch)
3 Unused
4 Operation parameter write mode ON: Operation parameter write mode (all channels in a batch)
5 Scaling parameter write mode ON: Scaling parameter write mode (individual channel)
6 Operation range parameter write mode |ON: Operation range parameter write mode (all channels in a batch)
7 Offset/gain adjustment mode ON: Offset/gain adjustment mode (individual channel)
8 Channel 1 In "scaling parameter read mode", "scaling parameter write mode" or
"offset/gain adjustment mode", one of bits 8 to 15 is set ON to specify a
9 Channel 2 !
channel for which parameters are to be set.
10 Channel 3
11 Channel 4
12 Channel 5
13 Channel 6
14 Unused
15 Unused
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(8) Parameter setting data register (offset address +6 and +7)

When “parameter” mode is activated, the set values of “operation parameter write” mode, “scaling parameter” mode “operation
range parameter” mode or “offset/gain adjustment” mode are written in this register.

1) When operation parameter write mode is activated

Data is set in the locations shown below, and “operation parameter write mode flag” (bit 4 of the parameter type setting
register) is set ON.

* When using D300win, assign WORD type variables to these registers. If you access by the bit, assign a BOOL type variable
to each bit.

Conversion (output) enable/disable

156F) 130) / 8 7 0
+6 | Unused / Unused
+7 Unused Moving average execution times

Conversion (output) enable/disable OFF: (Output) enable, ON: (Output) disable
13(D)12(C)11(B)10(A) 9 8
CH6 |CH5|CH4 |CH3|CH2 |CH1

Moving average execution times H/L = OFF/OFF: Once, OFF/ON: Twice, ON/OFF: 4 times, ON/ON: 8 times
7 6 5 4 3 2 1 0

[ o4 | ot | cte | o |
H L H L H L H L

2) When scaling parameter write mode is activated

For scaling, offset and gain values are set in the locations shown below, and “scaling parameter write mode flag” (bit 5 of the
parameter type setting register) is set ON.

*When using D300win, assign INT type variables to these registers.

15(F) 0
+6 Offset value
+7 Gain value
Input range Initial value of scaling Scaling range
Arinialalue for tRd%EEARY of input range> |0 10 25000
lto5V 0 to 16000 0 to 25000
Oto 10V 0 to 16000 0 to 25000
-10to 10 V -8000 to 8000 -25000 to 25000
4 to 20 mA 0 to 16000 0 to 25000
0to 20 mA 0 to 16000 0 to 25000
-20 to 20 mA -8000 to 8000 -25000 to 25000

Note 1: Scaling is enabled only when the operation setting switch on the module rear panel is set to “Soft Set Range Operation
mode”. In fixed range operation mode, scaling is disabled.
Note 2: Over range is fixed to “(Gain value - Offset value) x 0.025 + Gain value”.
(“(Gain value - Offset value) x 0.0125 + Gain value” for the range of -10 to +10 V or of -20 to +20 mA)
On the other hand, under range is fixed to “ Offset value - (Gain value - Offset value) x 0.025”.
(“Offset value - (Gain value - Offset value) x 0.0125” for the range of -10 to +10 V or of -20 to +20 mA)
Note 3: If scaling results in “resolution < maximum resolution”, digital output value does not change in steps of one.
Note 4: Once scaling values are set, they won't change even when range is changed in Soft Set Range Operation mode.
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<Example of scaling>

current (mA) current (mA)

Set values
Gain: 4000 -
Digital output value Offset: -1000 Digital output value
(INT type) (INT type)

16400 """ Tttt . 4125

16000 — ------------mooooo- ! 4000 4 - oo
E Analog input Analog input
| g Inp 05 g inp
|
I

20 20.4

Offset value
Offset value

<Procedure for scaling>

1) Input “30000” to the parameter setting request register to activate parameter mode. (Make sure that the status register is
“30001".)

2) Input gain and offset values to the parameter setting data register, and set ON bit 5 and bit 8 (in the case of channel 1) of
the parameter type setting register.
(In the above example of scaling, set as follows.)

15(F) 0
+6 -1000
+7 4000

3) Make sure that bit 5 (scaling parameter write mode) and bit 8 (channel 1) of the parameter type setting register are set ON.
4) Set OFF all the bits of the parameter type setting register, and clear all the bits of the parameter setting data register to
zero. This completes the operation for adjustment.

<Scaling for analog output>

The analog output converts the digital values that are input to them by application program into analog values. The operation to
change the width (scale) of input digital values is referred to as “scaling”. The available range of scaling of these modules is
-25000 to 25000 (INT type). If a value that is out of this range is set, it will be limited to -25000 or 25000.

<Initial value of scaling for each output range>

Output range |Initial value of scaling Available range of scaling (See note.)
Oto5V 0 to 16000 0 to 25000

lto5V 0 to 16000 0 to 25000

Oto 10V 0 to 16000 0 to 25000

-10to 10 V -8000 to 8000 -25000 to 25000

4 to 20 mA 0 to 16000 0 to 25000

0 to 20 mA 0 to 16000 0 to 25000
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Note 1: Scaling is enabled only when the operation setting switch on the module rear panel is set to “Soft Set Range Operation
mode”. In fixed range operation mode, scaling is disabled.
Note 2: Over range is fixed to “(Gain value - Offset value) x 0.025 + Gain value”.
(“(Gain value - Offset value) x 0.0125 + Gain value” for the range of -10 to +10 V)
On the other hand, under range is fixed to “ Offset value - (Gain value - Offset value) x 0.025".
(“Offset value - (Gain value - Offset value) x 0.0125” for the range of -10 to +10 V)
Note 3: If scaling results in “resolution < maximum resolution”, digital output value does not change in steps of one.
Note 4: Once scaling values are set, they won't change even when range is changed.

<Example 1 of scaling>

Set values
Analog output voltage (V) |Gain value gt?fisnétfl?f(?oo Analog output voltage (V) |Gain value
1025 Lo, 10251 ... L
10 F------------ 10 4------------

-8200 }3000 . . Digital input -420{) jooo 0 P Digital input
— /i \ value — /i \ value
L godo g200 (NTWPe) D 4080 2200 (NT type)
) AA— 10 AN L-10

-------------- r-10.25 sm-----------1-10.25
Offset value Offset value
<Example 2 of scaling>
Set values
Analog output current (mA) Gain: 4000 Analog output current (mA)
Offset: 1000
204 G- mmm e 20.4
0 ; 20 oo ;
Offset value : : Offset value : :
—-3.6 Do Digital input . ' o Digital input
f 0 — value 0 f — value
-400 16000 16400 (INT type) 1000 4000 4075 (INT type)

<Procedure for scaling>

1) Input “30000" to the parameter setting request register (offset address +4) to activate parameter mode. (Make sure that
the status register is “30001".)

2) Input gain and offset values to the parameter setting data register, and set ON bit 5 and bit 12 (in the case of channel 5) of
the parameter type setting register.
(In the above example 1 of scaling, set as follows.)

15(F) 0
+6 -4000
+7 4000

3) Make sure that bit 5 (scaling parameter write mode) and bit 12 (channel 5) of the parameter type setting register are set ON.
4) Set OFF all the bits of the parameter setting data register, and clear al the bits of the parameter setting data register to zero.
This completes the operation for scaling.
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3) When operation range parameter write mode is activated
For offset/gain adjustment, data is set in the locations shown below:
* When using D300win, assign INT type variables to these registers.

15(F) Analog input operation range 0
+6 CH4 CH3 CH2 CH1
Il L L L Il L L | L | | |
+7 Unused (fixed to 0 (zero)) . C|I'|6 . . C||'|5 .
Analog output operation range
OFF/OFF/OFF/OFF : 0 to 10 V
OFF/OFF/OFF/ON :0to5V
OFF/OFF/ON/OFF :1to5V
OFF/OFF/ON/ON :-10to 10V
OFF/ON/OFF/OFF : 4 to 20 mA
OFF/ON/OFF/ON  :0to 20 mA
OFF/ON/ON/ON  :-20to 20 mA
Others :0to10V
4) When offset/gain adjustment mode is activated
For offset/gain adjustment, data is set in the locations shown below:
* When using D300win, assign INT type variables to these registers.
15(F) 8 0
+6 Channel No. to monitor
.7 HEEEEEEEEEE.

|
\\ Free (fixed to O (zero))
Analog input

OFF: Offset value is displayed
ON: Gain value is displayed

Analog output

OFF: Offset value is displayed
ON: Gain value is displayed

<Analog input Offset/gain adjustment>
In this mode, offset value and/or gain value can finely be adjusted for individual channel.

+ Offset value: Means the lower limit value of the range span. When this value is adjusted, the conversion characteristic curve
moves parallel in vertical direction.

+ Gain value: Means the upper limit value of the range span. When this value is adjusted, only gain value is changed while
offset value is kept unchanged.

When offset and gain values are changed by scaling, the values that are set by scaling take effect as offset and gain values.

ON: Up is specified.

ON: Down is specified.

L

For analog input

At the rising edge at which status
changes from OFF to ON,
adjustment values are stored in
the module internal EEPROM.

— For analog output
At the rising edge at which status
changes from OFF to ON,
adjustment values are stored in
the module internal EEPROM.

When offset and/or gain values are to be adjusted after scaling, adjust by the values of scaling.

Note 1:

Note 2:
Note 3:
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Offset/gain adjustable range is within £1% of range span. If adjustment is made using an analog value that exceeds
the adjustable range (if the value is input to a terminal of the module), the value is limited to 1% of range span.

If range is changed, offset and gain return to the default values.
Offset/gain adjustment is disabled when analog range is set in a batch with the switch provided on the module rear
panel.
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<Example 1 of gain/offset adjustment>

Offset and gain values for the range of 0 to 5 V. |

Digital output value

(INT type)
16400 === -"- oot
16000 - - - oo -

E Practicable digital
E output range
|
I

Offset value

Analog input voltage (V)
— -400

<Example 2 of gain/offset adjustment>

Offset and gain values for the range of -10 to 10 V.

Digital output value
(INT type) | Gain value

Analog input voltage (V)

8200 -~ ---mmm e\ -
L S
E ; Practicable digital
P output range
-10.25 -10 0 P
| |
T T
1

-8000 (0)

H v

------------------ +-8200 (-125)

Offset value

<Offset/gain adjustment procedure>

Offset is adjusted first.

1) Input “30000” to the the parameter setting request register to activate parameter mode. (Make sure that the status register is
“30001".)

2) Set ON bit 7 of the parameter type setting register to activate offset/gain adjustment mode.

3) Set ON the bit for the channel to be adjusted (the corresponding bit of bits 8 to 15 of the parameter type setting register).
(The “SETTING” LED of the module blinks.)

4) Apply a voltage (or a current) that corresponds to the offset value to the terminal of the channel that is to be adjusted.

5) Set ON bit 0 (zero) of offset address +7 of the parameter setting data register to write the offset adjustment value in the
module internal EEPROM. When bit O (zero) of offset address +2 is set ON, the writing of EEPROM is completed. After
confirming this, set OFF bit O (zero) of the parameter setting data register (offset address +7).

6) Then set bit 14 ON of offset address +7 of the parameter setting data register. (Gain adjustment of analog input)

7) Apply a voltage (or a current) that corresponds to the gain value to the terminal.

8) Set ON bit O (zero) of offset address +7 of the parameter type setting register to write the gain adjustment value in the
module internal EEPROM. Confirm the completion of writing in the same way as explained for offset adjustment.

9) Set OFF all the bits of the parameter type setting register, and clear all the bits of the parameter setting data register to
zero. This completes the operation for adjustment.
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<Analog output Offset/gain adjustment>

In this mode, offset value and/or gain value can finely be adjusted for individual channel.

+ Offset value: Means the lower limit value of the range span. When this value is adjusted, the conversion characteristic curve
moves parallel in vertical direction.

+ Gain value: Means the upper limit value of the range span. When this value is adjusted, only gain value is changed while
offset value is kept unchanged.

When offset and gain values are changed by scaling, the values that are set by scaling take effect as offset and gain values.

When offset and/or gain values are to be adjusted after scaling, adjust by the values of scaling.

Note 1: Offset/gain adjustable range is within +1% of range span. It takes approximately 2 minutes to adjust from 0% to +1%.
If adjustment is made using an analog value that exceeds the adjustable range (if the value is input to a terminal of
the module), the value is limited to 1% of range span.

Note 2: If range is changed, offset and gain return to the default values.

Note 3: Negative current value cannot be output. If offset value is set too low, the conversion characteristic curve becomes as
follows:

Analog output current (mA)

20,5~ rnnmoe oo
10

Practicable analog
output range

Offset value

v Digital input value

INT type
0 16000 16400 T ¥Pe)

Offset and gain values for the range of -10 to 10 V. |

Analog output voltage (V)

Gain value
10.25 - -mmmmmee :
L AR
E : Practicable analog
8200 b output range
-8000 Do
\. | 0 L Digital input value
T T T T
L 8000 (INTtype)
L 8200
Lo 10
o ] \ 2
AN +-10.25

Offset value
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<Offset/gain adjustment procedure>

Offset is adjusted first.

1) Input “30000” to the parameter setting request register to activate the parameter mode. (Make sure that the status register
is “30001".)

2) Set ON bit 7 of the parameter type setting register to activate offset/gain adjustment mode.

3) Set ON the bit for the channel to be adjusted (the corresponding bit of bits 12 or 13 of the parameter type setting register).
(The “SETTING” LED of the module blinks.)

4) With an external device, etc. connected to the terminal of the channel that is to be adjusted, observe the output voltage or
current value.

5) First, in the condition that bit 15 of the parameter setting data register (offset address +7) is set OFF, adjust output value by
setting ON and OFF bit 4 (output value Down) and bit 5 (output value Up).

6) After the completion of offset adjustment, set ON bit O (zero) of the parameter setting data register (offset address +7) to
write the offset adjustment value in the module internal EEPROM. When bit O (zero) of offset address +2 is set ON, the
writing of EEPROM is completed. After confirming this, set OFF bit O (zero) of the parameter setting data register (offset
address +7).

7) Then set bit 15 ON of the parameter setting data register (offset address +7) and, in the same way as offset adjustment,
adjust output value by setting ON and OFF bit 4 (output value Down) and bit 5 (output value Up). (Gain adjustment)

8) After the completion of gain adjustment, set ON bit O (zero) of the parameter setting data register (offset address +7) to
write the gain adjustment value in the module internal EEPROM. Confirm the completion of EEPROM writing, in the same
way as explained for offset adjustment.

9) Set OFF all the bits of the parameter type setting register, and clear all the bits of the parameter setting data register to zero.
This completes the adjustment work.
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5-1-1 Terminal arrangement
<NP1AXH8V-MR>

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

Channel 8

* Unused
terminals

CH Y o

o

T
<
6

V+ —O

o

s
<
6

V+ —O

o

T
<
6

V+ —O

(@]
I

V+ —O

(e}

I
<
s

V+ —O

(@]

I
<
s

V+ —O

6

S e s s s s s
6

(@]
I

V+ —O

6

N.C.—o
N.C.—o
N.C.—o

M

N.C.—o

|

@|@||®|®

®

®@||®

®

SINGHIGHISHICRICIHOHIONIO

®||®
H[@

<NP1AXH8I-MR>

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

Channel 8

* Unused
terminals

CH1

Spspaleale]]e]

Tt e 1 M

¥

(@]
I
- F T

o
x
¥

o o o
T T T
F - F & F 7T ¥

Sl

H[Qa
®

[

@ @||®||®

®

@ ||®

©)

SICAIGIISHICHICHICHICNIO,

* Unused terminals can be used as relay terminals for shielded wires or analog signal cables.

Terminal No.
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5-1 Wiring of Analog Input Module

5-1-2

Wiring example

The analog input modules shall be wired according to the figure below, using shielded twisted pair cables.

Shielded twisted pair cable Analog input module

I Terminal No.

Note 1:
Note 2:

Note 3:

Note 4:

Note 5:

Analog V+H/1+ ® E]
output device ( ( I V-/I- ®
I
Analog [ () V+/1+ ® I-II
output device V-/I- ®@
i I
Analog [ ) V+/1+ ® I.J,]
output device V-/1- @
R I
Analog [ () V+/1+ @ I.J,]
output device V-/I-
™ [
Analog ( () VH/I+ ® |j
output device V-/1-
T I
Analog ( () V+HI+ @) I-II
output device V-/1- @)
i I
Analog v+ (€
output device ( ( I V-/1- III
™ I
Cher—3 1T
V-/I-
(Note 1) I
NC @
NC
NC
NC @

(Note 2)l I

Unused channels shall basically be short-circuited.

Ground shielded wires at one point on the PC side (class D grounding). However, when shielded wires had better be
grounded on the external device side due to the condition of external noise, their ends on the module side must be
open. For grounding, NC terminals can be used as relay terminals for shielded wires. However, they must not be
used as relay terminals for other control signal cables or power cables.

Keep signal wires that go out of this module sufficiently away from high-voltage or power cables, and avoid parallel
wiring.

Avoid wiring the signal cables in the vicinity of load cables coming from devices other than PLC or bundling them with
such cables.

Keep the signal cables sufficiently away from circuits where high frequencies occur, such as inverter main load circuit.
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5-2 Wiring of Analog Output Module

5-2-1 Terminal arrangement
<NP1AYH8V-MR>

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

Channel 8

* Unused
terminals

CH

B

%

P

CH

N

B

%

P

CH V.

¥

3

CH

=
T

1<

T

@||@||®||®

CH

o

B

%

P

CH %

¥

.

CH V.

¥

@ | ®

3

¥

CH \%

.

N.C.—o
N.C.—o
N.C.—o©
N.C.—o

<NP1AYH4V-MR>

Channel 1

Channel 2

Channel 3

Channel 4

* Unused
terminals

[

®

@

SANCIGHISHICHICHICIICONIO

H[QQ
H[@@Q@@@@@@@}H @

Terminal No.

Terminal No.

<NP1AYHS8I-MR>

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

Channel 8

* Unused
terminals

N.C.—o
N.C.—©°
N.C.—©

<NP1AYH4l-MR>

Channel 1

Channel 2

Channel 3

Channel 4

* Unused
terminals

[

@I@||®|®

@

@||®

©)

SICIIGHISHICHICIICHONIC)

® @
H[@@Q@@@@@@@ﬂ H[@

* Unused terminals can be used as relay terminals for shielded wires or analog signal cables.

Terminal No.

Terminal No.
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5-2 Wiring of Analog Output Module

5-2-2 Wiring example
The analog output modules shall be wired according to the figure below, using shielded twisted pair cables.
Analog output module Shielded twisted pair cable
Terminal No. | /
CH1
g x;fh () ) | Analog Device
L cHe
% x-;:H ( ) ) Analog Device
[ o ~
CH3
% x+/1|+ () ) Analog Device
| > N
CH4
x-;:l-'- () ) Analog Device
| > ~
CH5
@ M ( ) ) Analog Device
V-/I-
L cHe - ~
o L ( ) ) Analog Device
@ v
L cHr - N
@ VHI+ |
V-/I- ( ) ) Analog Device
L CHs - ~~
B VI
Note 1
v | (e
@ NC
NC
NC
@ NC
(Note 2)

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Unused channels shall basically be opened when the voltage output module is used or short-circuited when the
current output module is used.

Shielded wires shall be grounded basically on the external device side (class D grounding). When shielded wires are
grounded on the analog output module side (class D grounding) due to the condition of external noise, NC terminals
can be used as relay terminals for shielded wires. However, they must not be used as relay terminals for other control
signal cables or power cables.

Keep signal wires that go out of this module sufficiently away from high-voltage or power cables, and avoid parallel
wiring.

Avoid wiring the signal cables in the vicinity of load cables coming from devices other than PLC or bundling them with
such cables.

Keep the signal cables sufficiently away from circuits where high frequencies occur, such as inverter main load circuit.
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5-3 Wiring of Analog Input/Output Module

5-3-1 Terminal arrangement

Terminal No.

[

— Vi —o
Channel 1 COM1—0
— 1 —o

— V2 —o
Channel 2 COM2—o0
— 12 —o

— V3 —oO
Channel 3 COM3—0
— 3 —o

@|@||®||®

— V4 —o
Channel 4 COM4—o
— 4 —o

®

— V5 —©
Channel 5 COM5—0
— 5 —o

@ ||®

— V6 —©
Channel 6 COM6—o0
— 6 —©

@
SIHCAGIHISHICHICHICHIONIC

SLD —o
SLD —o

®||@
H[@

5-5



Section 5 Wiring

5-3 Wiring of Analog Input/Output Module

5-3-2

Wiring example

The analog input/output module shall be wired according to the figure below, using shielded twisted pair cables.

Shielded twisted pair cable Analog input/output module

\\ | _— Terminal No.
Analog ) V1
output device

-

°k

\
\
N

/

Analog
output device

,-\
-
1

When current is input,
>/ short-circuit between “V” and “I”.

. ®
; @
; 2] ®
e 12 I ® 1
Analog : [ ) V3 @
output device ! COoM3
v, N
i 13 I ©®
Analog E [ ) V4
output device : COM4 @
R g
. 14 I @
Analog E V5 @
input device : ( ) COM5
. B 15 @® *1 When voltage is output, connect
[ between “V” and “COM” terminals.
V6
Analog ( ( ) come @
input device 16

- * 2 When current is output, connect

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

"2 between “I” and “COM” terminals.

_— Connected internally

Current input ¢

1
o[
0|0
8/®

(Note 2)

Unused channels shall basically be short-circuited and output terminals shall be open.

Ground shielded wires at one point on the PC side (class D grounding). However, when shielded wires had better be
grounded on the external device side due to the condition of external noise, their ends on the module side must be
open. If an external input device has the same FG, it may be better to ground both sides.

Keep signal wires that go out of this module sufficiently away from high-voltage or power cables, and avoid parallel
wiring.

Avoid wiring the signal cables in the vicinity of load cables coming from devices other than PLC or bundling them with
such cables.

Keep the signal cables sufficiently away from circuits where high frequencies occur, such as inverter main load circuit.
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Appendix 1 Offset/Gain Adjustment <D300win>

Appendix 1-1 Offset/Gain Adjustment of Analog Input Module

<Offset/gain adjustment>
In this mode, offset value and/or gain value can finely be adjusted for individual channel.

+ Offset value: Means the lower limit value of the range span. When this value is adjusted, the conversion characteristic curve
moves parallel in vertical direction.
+ Gain value: Means the upper limit value of the range span. When this value is adjusted, only gain value is changed while

offset value is kept unchanged.

When offset and gain values are changed by scaling, the values that are set by scaling take effect as offset and gain values.

When offset and/or gain values are to be adjusted after scaling, adjust by the values of scaling.

Note 1: Offset/gain adjustable range is within = 1% of range span.

If adjustment is made using an analog value that exceeds

the adjustable range (if the value is input to a terminal of the module), the value is limited to + 1% of range span.
Note 2: If range is changed, offset and gain return to the default values.

Note 3: Offset/gain adjustment is disabled when analog range is set in a batch with the switch provided on the module rear

panel.

Offset and gain values for the range of 0 to 5 V. |

Digital output value
(INT type)

Offset value

Gain value

16400 - mmmmmm s
16000 - <o

- -400

Ol = mmmmmmm -

E output range
|
T

<Offset/gain adjustment with SX Control Utility of D300win>
1) Start SX Control Utility to monitor the input/output areas of the analog input module that is to be adjusted.

Practicable digital

Analog input voltage (V)

ntral Utility

Flle Data change Find Mode Digplay Online Tool Help

Input/output status of
analog input module

JIIn.-"Dutput Memary = H S |aEeE| & &2 2 B532]: «00|m ‘ l_@ | | Monitorun
CPU Mo. / Address BIN DEC( Signed ) HEX :|
o/ 110 1111 0010 Dooo ooon -3584 FZ00
0/ a2 ooon oooo nooo oooo 0 ooon
(0 /130 aooo o111 1101 001 2003 0703] )
0/ 131 1111 1111 1110 1000 -24 FFEG
0/ 13z T 1111 1110 100 =23 FFES /
0/ 133 1111 1111 1110 1000 -24 FFEG
0/ 134 1111 1111 1110 1000 -24 FFEd
0/ 135 T 1 10 o -25 FFE?
0/ 136 1111 1111 1110 1000 -24 FFER
0/ 137 T 1 10 o =25 FFE?
0/ @38 ooon oooo nooo oooo 0 ooon
0/ a3n ooon oooo nooo oooo 0 ooon
0/ @310 ooon oooo nooo oooo 0 ooon
Lo/ e 3.11 ooon oooo nooo oooo 0 onoa| )
0/14 0100 0000 0000 0ooo 16384 4000 =
Ki | | K _’l_l
Pleaze push F1 to display help, [ leap wom [

App.1-1
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Appendix 1-1 Offset/Gain Adjustment of Analog Input Module

2) Offset is adjusted first.
Set ON bit 7 and bit 6 of the parameter type setting register (offset address +8) to activate offset/gain adjustment mode.

Bit 6 of the parameter type setting status register (offset address +1)

ERSSICICIMMES is set ON, indicating that offset/gain adjustment mode is activated. P [=] EY
rlle ata change It il —
JIInfDutput Memary j H = |=€>E/1-|:| i, ke | FAp ”_ 32 ”_ 3 UU| i ‘ ,_@' | Manitar mn

CPU Mo. / Address BIN [ DEC{ Signed J HEX :I

0o/ 110 1111 0010 0000 ooon —-3584 F200

0/ ez aoon oooo oogo 0oo0 i DUDD/ Make sure that module

0/ 130 0111 0101 0011 000 m]j/?m status is 30001

0/ 131 aoon oooo 0 oo &} oo4n

0/ 132 ooon oooo nooo oooo 0 ooon

0/ 133 ooon oooo nooo oooo 0 ooon

0/ 134 ooon oooo nooo oooo 0 ooon

0/ 135 ooon oooo nooo oooo 0 ooon

0/ 136 ooon oooo nooo oooo 0 ooon

o/ 137 Ooon oooo 0ooo 0ooo 0 ooon

0/ @38 oooo oooo 1100 0ooo 102 ooco

0/ Q3w ooon oooo nooo oooo 0 ooon

0/ @310 ooon oooo nooo oooo 0 ooon

0/ aan ooon oooo nooo oooo 0 ooon

0/ 140 0100 0000 0000 0ooo 16384 4000 =
KN 3| KN _’l_I
Flease push F1 to display help. [ fear wom [

3) Set ON the bit for the channel that is to be adjusted (the corresponding one of bits 8 to 15 of the parameter type setting
register). (The "SETTING" LED of the module starts blinking.)

ontral Utility

File

ata change  Find Mode Display Online  Tool Help
| [InDuatput Memors =] H iS|EE| & &2 & Bs32|: +00|m ‘ lce IIW
CPU Mo. / Address BIN DEC( Signed } HEX
0 .fl [1.0 1111 0010 0000 0000 -3584 Fz00 The b|t of the parameter type
0/ azi ooon oooo nooo oooo 0 ooon setting status register that
o/ 130 o111 o101 o011 ooo1 /M_/ZSSJ—// Egr;?jf;ggsistzg%ﬁ_]arnnfr:i;o
0/ 131 oooo DD@Bﬂ‘Bﬂ'ﬂUﬂU— 320 0140 example, bit 8 (channel 1) is
0/ 132 0000 0000 0000 0000 0 onno set ON.
0/ 133 ooon oooo nooo oooo 0 ooon
0/ 134 ooon oooo nooo oooo 0 ooon
0/ 135 ooon oooo nooo oooo 0 ooon
0/ 138 ooon oooo nooo oooo 0 ooon
0/ 137 0000 0000 0000 oooad 0 0aoo
0/ @38 i 1100 oooo 443 01co
0/ @3n 0 ooon
0/ @310 0 ooon
0/ a3 0 ooon
0/ 140 16384 4000
4] | ] _>ILI
Flease push F¥Yto displdy help. I_WWI— v

Channel 8 Channel 7 Channel 6 Channel5 Channel4 Channel3 Channel 2 Channel 1

App.1-2
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4) Apply a voltage (or a current) that corresponds to the offset value to the terminal of the channel that is to be adjusted.
Set ON bit O (zero) of the parameter setting data register (offset address +0) to write the offset adjustment value in the
module internal EEPROM. The completion of EEPROM writing can be confirmed by that bit O (zero) of offset address +2 is
set ON.

ntral Utility

File Data change Find Mode Digplay Online Tool Help

JIIn.-"Dutput Memony =l H O |4 <E| X Az & H[1532]+ «00/m Hl@@ || Monitor un
CPU Mo. / Address BIN DEC( Signed ) HEX il
o/ 110 1111 0010 0O0O0 0000 —3ab4 Fz00
0o/ a2 0ooo 0000 nooo 0000 0 0ooo
o/ 130 0111 0101 0011 Doo1 30001 /?53,’]_/{ Completion of EEPROM writing
0/ 131 Qoo0 aoot 0100 ooog /‘2‘5 0140
0/ 132 0ooo 0000 nooo DD@ 1 0oo7
0/ 135 0ooo 0000 nooo 0000 0 0ooo
0/ 134 0ooo 0000 nooo 0000 0 0ooo
0/ 135 0ooo 0000 nooo 0000 0 0ooo
0/ 136 0ooo 0000 nooo 0000 0 0ooo
0/ 137 0000 Qooo 0000 ooog i ooon
0/ 638 0000 0001 1100 0000 448 01cn|——{ EEPROM write command
0o/ asie 0ooo 0000 nooo 0000 / 0ooo
0/ @310 0ooo 0000 nooo DD 1 0oo7
o/ ain 0ooo 0000 nooo 0000 0 0ooo
0/ 140 0100 0000 nooo 0000 16384 4000 =
|« | | KN _’l_l
Pleaze puzh F1 to dizplay help. I_WWI— 4

5) After confirming that the data is written in the EEPROM, set OFF bit O (zero) of offset address +10 of the parameter type
setting register.

mtral Utility

File Data change Find Mode Display Online Tool Help

JIInx’Dutput temany ) H O iz |={>|: ¢E| & o | & 8 ”ﬁ 32 ”T + UU| i H'E@' |’W

CPU Mo. { Address BIN DECE Signed ) HEX iI

o/ 110 1111 0010 DOOD DOOD -3a64 Fzoa

0/ ez 0ooo Oooo0 0000 oopad 0 oooo

0/ 130 0111 0101 0011 0001 30001 7431

o0/ Is1 0ooo Ooot1 0100 0opo 320 0140

0/ 132 0ooo Oooo0 0000 oopad 0 oooo

0/ 133 0ooo Oooo0 0000 oopad 0 oooo

0/ 134 0ooo Oooo0 0000 oopad 0 oooo

0/ 135 0ooo Oooo0 0000 oopad 0 oooo

0/ 134 0ooo Oooo0 0000 oopad 0 oooo

0/ 137 0ooo Oooo0 0000 oopad 0 oooo

0/ Qss oooo 0oot1 1100 0opo 448 p1co

0/ Qse 0ooo Oooo0 0000 oopad 0 oooo

0/ g3l 0000 0ooo 0poo DD@ 0 oooo

0/ aan 0ooo Oooo0 0000 oopad 0 oooo

0/ 140 0100 0oO0 0000 oopd 16384 4000 =
KN A K _'l_I
Fleaze push F1 to display help. ,_W,ml— v
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Appendix 1 Offset/Gain Adjustment <D300win>
Appendix 1-1 Offset/Gain Adjustment of Analog Input Module

6) When offset/gain adjustment mode is activated, offset adjustment value can be monitored.
Input the first channel number of the channels that are to be monitored to the parameter setting data register (offset
address +9), and the statuses of offset values for 5 channels will be displayed in the fields for offset addresses +3 to +7 of
the parameter read data register. (Gain adjustment values can be monitored in the same way.)

By ontral Utility

File

Fi Data change Find Mode Digplay Online Tool Help
| [inDutput Memors =l H @ =|scec| X A2 2 81632 +00/m Hl@@ || Monitor un
CPU Mo. / Address BIN DEC( Signed ) HEX il
0/ 120 0111 0101 0011 0001 30001 7531
0/ 121 0000 0001 0100 0000 320 0140 - — |
0/ 122 0000 0000 0000 0000 0 o Jhe statuses of offset values
0/ 123 1T 111 1111 100 -4 /EEE@
0/ 12.4 1111 1111 1101 0000 -48 FFDO
0/ 125 1111 1111 1101 0010 -4 FFD?
0/ 126 1111 1111 1101 0000 -8 FFDO
0/ 127 1111 1111 1101 0001 -47 FFD1 Set “1” (one) when you want
0/ Q28 0000 0001 1100 0000 4R ocab—" | fn??;:féligagg‘sgieﬁzne)
0/ g2y o000 0000 0000 000 | | ] 0001
0/ @210 0000 0000 0000 0000 0 0000
0/ a2 0000 0000 0000 0000 0 0000
0/ 130 0100 0000 D000 0000 16384 4000
0/ 131 0000 0000 0000 0100 4 0004
0/ 132 0000 0000 0000 0000 0 0000 -
[« | 2l _’l_I
Pleaze push F1 to display help. I_WWI— 4

7) Set ON bit 15 of the parameter type setting register and adjust gain.

ontrol Utility

File Data chanee Find Mode Display Online Tool Help

| [InDutput Memory =l H oflsmer| M A2 & B 32+ + 00 m Hl@@ | [ Monitorun

CPU Mo. / Address BIN DEC{ Signed ) HEX iI

0/ 110 1111 0010 0000 000D -3584 F200

0/ @20 0000 0000 000D 0000 0 0000

0/ 130 0111 0101 0011 0001 0001 7831 —— St';tluf; ?; ;fl\set :réiirsasm;tg ,\tlype setting

0/ 131 0000 0001 0100 0000|370 0140

0/ 132 118860000000 0000 | ~32768 8000

0/ 133 0000 0000 000D 0000 0 0000

0/ 134 0000 0000 000D 0000 0 0000

0/ 185 0000 0000 000D 0000 0 0000

0/ 134 0000 0000 0000 0000 0 0000

0/ 137 0000 0000 000D 0000 0 0000

0/ @38 0000 0001 1100 0000 443 01co

0/ @30 0000 0000 000D 0000 0 0000

0/ ©3.10 (@00 oooo oooo oooo -32768 5000

0/ @311 0000 0000 000D 0000 0 0000

0/ 140 0100 0000 0000 0000 16384 4000 _
|« | | KN _>|_I
Please push F1 to display help. [ leap WM [
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Appendix 1 Offset/Gain Adjustment <D300win>
Appendix 1-1 Offset/Gain Adjustment of Analog Input Module

8) Apply a voltage (or a current) that corresponds to the gain adjustment value to the terminal.
Set ON bit O (zero) of offset address +10 of the parameter type setting register to write gain adjustment value in the module

internal EEPROM. Confirm the completion of EEPROM writing in the same way as offset adjustment.

g ntrol Utility

File

ata change  Find Mode Display Online  Tool Help
| [InDutput Memors =l H o t=[smer| X &2 & 8632] +00/m Hl@@ | [ Moritorrun
CPU No. / Address BIN DEC( Signed J HEX =
0/ 11.0 1111 0070 DOOO 000D -3584 F200
0/ G20 0000 0000 0000 0000 0 0000
0/ 130 0111 0101 0011 0001 30001/?53;% Completion of EEPROM writing
0/ 131 0000 0001 0100 000D /m 0140
0/ 132 1000 0000 D000 001 32767 5001
0/ 133 0000 0000 0000 0000 0 0000
0/ 134 0000 0000 0000 0000 0 0000
0/ 135 0000 0000 0000 0000 0 0000
0/ 136 0000 0000 0000 0000 0 0000
0/ 137 0000 0000 0000 0000 0 0000
0/ 038 0000 0001 1100 0000 A48 | EEPROM write command
0/ Q37 0000 0000 0000 0000 /Er 0000
0/ ©3.10 1000 0000 0000 O0G) -32767 5001
0/ Q311 0000 0000 0000 0000 0 0000
0/ 140 0100 0000 000D 000D 16384 4000 -
[« | 3 | 1 _'l_I
Fleaze push F1 to display help. I_WWI— v

This completes the adjustment work.

mtrol Utility

9) Set OFF all the bits of the parameter type setting register and clear all the bits of the parameter setting data register to zero.

File Data chanee Find Mode Display Online Tool Help

| [inDutput Memory =l H oflsmer| M A2 & B 32+ + 00 m Hl@@ | [ Monitorun

CPU Mo. / Address BIN DEC{ Signed ) HEX iI

o/ 110 1111 0010 0O0O0 0000 —a084 F200

0o/ azo 0ooo 0000 nooo 0000 0 0ooo

0/ 130 gooo 1111 0111 11 3745 oF?D

o/ 131 1111 1111 11101000 -24 FFES

0/ 132 111 1111 1110 1001 —Z3 FFED

0/ 135 1111 1111 11101000 —24 FFES

0/ 134 1111 1111 11101000 -24 FFED

0/ 135 T 11101 1110 01171 -25 FFE?

0/ 136 1111 1111 1110 1000 -24 FFER

0/ 137 T 11011 110 0111 —Za FFE?

0/ @38 N T 1] DDDD/{ Clear all these to zero.

0o/ a3y 0ooo 0000 nooo 0000 0 /mﬁ

0/ @310 ooo0 oooo oooo oooo | 0ooo

o/ ain 0ooo 0000 nooo 0000 0 0ooo

0/ 140 0100 0000 0000 ooog 16384 4000 =
|« | | KN _'|_I
Pleaze push F1 to display help. [ leap WM [
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Appendix 1 Offset/Gain Adjustment <D300win>
Appendix 1-2 Offset/Gain Adjustment of Analog Output Module

<Offset/gain adjustment>

In this mode, offset value and/or gain value can finely be adjusted for individual channel.

+ Offset value: Means the lower limit value of the range span. When this value is adjusted, the conversion characteristic
curve moves parallel in vertical direction.

+ Gain value: Means the upper limit value of the range span. When this value is adjusted, only gain value is changed while
offset value is kept unchanged.

When offset and gain values are changed by scaling, the values that are set by scaling take effect as offset and gain values.

When offset and/or gain values are to be adjusted after scaling, adjust by the values of scaling.

Note 1: Offset/gain adjustable range is within +1% of range span. It takes approximately 2 minutes to adjust from 0% to +1%.
If adjustment is made using an analog value that exceeds the adjustable range (if the value is input to a terminal of
the module), the value is limited to + 1% of range span.

Note 2: If range is changed, offset and gain return to the default values.

Note 3: The current output modules cannot output negative current value.

Offset and gain values for the range of -10 to 10 V. |

Analog output voltage (V)

Gain value
10.25 - mmm e ;
T 2N
E : Practicable analog
8200 b output range
-8000 Lo
\. | 0 - Digital input value
T T T T
L 8000 (INTtype)
P 8200
b -10
o] ] v
R +-10.25

Offset value

App.1-6



Appendix 1 Offset/Gain Adjustment <D300win>

Appendix 1-2 Offset/Gain Adjustment of Analog Output Module

<Offset/gain adjustment with SX Control Utility of D300win>
1) Start SX Control Utility to monitor the input/output areas of the analog output module that is to be adjusted.

mtral Utility

File Data change Find Mode Display Online Tool Help

JIInx’Dutput temany ) H O iz |={>|: ¢E| & o | & 8 ”ﬁ 32 ”T + UU| i H'E@' |’W
CPU Mo. { Address BIN DECE Signed ) HEX iI
0/ aay 0000 0000 0000 nooo 0 oona
0/ @310 0000 0000 0000 nooo 0 oonao
0/ a3 0000 0000 0000 nooo 0 oonao
[0/ 140 0100 0000 0000 nooo 16584 4000
0/ 141 0000 0000 ooon ooo1 1 oon1 Input/output status of
0/ 142 0000 0000 0000 nooo 0 oonao analog output module
0/ 143 0000 0000 0000 0000 0 0000 (of 8ch specification)
0/ add ooot 1111 0100 0000 8000 TR0
0/ @45 0000 0000 0000 nooo 0 oonao
0/ @da 0000 0000 0000 nooo 0 oonao
0/ ad? 0000 0000 0000 nooo 0 oonao
0/ @ds 0000 0000 0000 nooo 0 oonao
0/ a4y 0000 0000 0000 nooo 0 oonao
0/ ad10 0000 0000 0000 nooo 0 oonao
0/ adn 0000 0000 0000 nooo 0 oonao &
ﬂ\_l I _'l_I
Flease push F1 to display help. I_WWI— v

2) Offset is adjusted first.
Input a value in the range from "30000" to "32767" to offset address +4 to change mode.

ntrol Utility

File Data change Find Mode Display Online Tool Help

JIIn.-"Dutput Memory =l H © =[+E+| X A2 & E[1632] +00m Hl@@ | | Monitorun

CPU Mo. / Address BIN DEC( Signed } HEX il

0/ a3n ooon oooo nooo oooo 0 ooon

0/ @310 ooon oooo nooo oooo 0 ooon

0/ a3 ooon oooo nooo oooo 0 ooon

0/ 140 1100 0000 Dooo ooon - 14384 caoo

0/ 141 ooon oooo nooo oooo 0 ooon

0/ 14z ooon oooo nooo oooo 0 ooon

0/ 143 ooon oooo 0ooo 0ooo f ooon

0/ add o111 0101 o011 ooog | I a3l

0/ @ds ooon oooo nooo oooo ] ooon

0/ @da ooon oooo nooo oooo 0 ooon

0/ adaz ooon oooo nooo oooo 0 ooon

0/ @da ooon oooo nooo oooo 0 ooon

0/ adm ooon oooo nooo oooo 0 ooon

0/ adi ooon oooo nooo oooo 0 ooon

0/ adn ooon oooo nooo oooo 0 ooon =
4| 2 | KN _’l_l

T

Fleaze push F1 to dizplay help.

Make sure that bit 15 of the module status register
(offset address +0) is set ON (parameter mode).

App.1-7



Appendix 1 Offset/Gain Adjustment <D300win>
Appendix 1-2 Offset/Gain Adjustment of Analog Output Module

3) Set ON bit 6 of the parameter type setting register (offset address +5) to activate offset/gain adjustment mode, and set ON
the bit for the channel that is to be adjusted (the corresponding one of bits 8 to 15 of the parameter type setting register).

ES ontrol Utility
File Data change Find Mode Display Online Tool Help

JIIna’Dutput Memony =i H o iz |=€>|: Q-E| i it | & i & ”ﬁ 32 ”? +F UU| i Hl@@' | Maritar run
CPU Mo. { Address BIN DECE Signed ) HEX ii
0/ @3w 0000 0000 0000 oooa o oaoa
0/ a3l 0000 0000 0000 oooad 0 0aoo
0/ a3 0000 0000 0000 oooa 0 oaoa
0/ 140 1100 0000 0000 0ooo - 14384 cooa
0/ 141 0000 0oo1 0100 oooa 320 0140
0/ 142 0000 0000 0000 oooa 0 oaoa
0/ 143 0000 0000 0000 oooa 0 oaoa
0/ add 0111 0101 0011 0000 30000 7530
0/ @45 0000 0oofl 0100 0000 320 0140
0/ @da }Z(D oono 0 oaoa
0/ ad? 0 0 oaoa
0/ ads oo 0 oaoa
0/ ade oaop 0 oaoa
0/ adin oadp 0 0aoo
0/ a4l oooo 0 oaoa
|« | 2| NN _'l;I
Flease push F¥/ta displaf heln. [ [eap wOM |

Channel 8 Channel 7 Channel 6 Channel5 Channel4 Channel 3 Channel 2 Channel 1

4) With an external device, etc. connected to the terminal of the channel to be adjusted, observe output voltage or current value.
First, in the condition that bit 15 of the parameter setting data register (offset address +6) is set OFF, adjust output value by
setting ON and OFF bit 8 (output value Down) and bit 9 (output value Up).

ontral Utility

File Data chanee Find Mode Display Online Tool Help

JIIna’Dutput Memony =i H o iz |=€>|: Q-E| i it | & i & ”ﬁ 32 ”? +F UU| i Hl@@' | Maritar run

CPU Mo. { Address BIN DECE Signed ) HEX ii

o/ 137 T 11101 1001 1110 -98 FFOE

0/ a3b 0000 0000 0000 naod 0 oaoa

0/ a3y ooon oooo nooo oooo 0 ooon

0/ @310 ooon oooo nooo oooo 0 ooon

0/ a3 ooon oooo nooo oooo 0 ooon

0/ 140 1100 0000 Dooo ooon - 16384 caoo

0/ 141 oooo ooot 0100 0ooo 320 0140

0/ 142 0000 0001 0000 naod 258 0100

0/ 143 ooon oooo nooo oooo 0 ooon

0/ add 0111 0101 0011 0oon anono a3l

0/ @45 oooo ooot 0100 0ooo 320 014n

0/ gda @DD 000l 0ooo noon 256 o1on

0/ ad? aoon oono aoon 0 ooon

0/ a48 0000 0000 000Q 0aod 0 oaoa

0/ a4dn oooo oono 0000 ™oon 0 ooon =
4] | 2l | _’l_l

Pleaze puzh F1 to display help

N —

0: Offset value adjustment Output value Down

Output value Up

* While the output value up bit and down bit are on, the values change. (1% per 2minutes)

App.1-8



Appendix 1 Offset/Gain Adjustment <D300win>
Appendix 1-2 Offset/Gain Adjustment of Analog Output Module

5) After the completion of offset adjustment, set ON bit O (zero) of the parameter setting data register (offset address +6) to
write the offset adjustment value in the module internal EEPROM. When bit O (zero) of offset address +2 is set ON, the
writing of EEPROM is completed. After confirming this, set OFF bit O (zero) of the parameter setting data register.

ntral Utility

File  Data chanee Find Mode Display Online Tool Help

JIIna’Dutput Memary j H < iz |‘{>E "E| &u D‘?F | s?r PS‘EGI' cIE‘n ”ﬁ32 ”? i 00| i Hl@@ | hanitor run
CPU Mo. / Address BIN DEC( Signed ) HEX iI
0/ Q39 0000 0000 0000 0000 0 0000
0/ Q310 0000 0000 0000 0000 0 0000
0/ Q311 0000 0000 0000 0000 0 0000 : _
0/ 140 1100 0000 0000 0000 -16384/&@9/{ Completion of EEPROM writing |
0/ 147 0000 0001 0100 0000 /S‘ZEF 0140
0/ 142 0000 0000 0000 001 ) 1 0001
0/ 143 0000 0000 0000 0000 0 0000
0/ Q44 0111 0101 0011 0000 30000 /?ELSEL/’ EEPROM wite command |
0/ Q45 0000 0001 0100 0000 /m 0140
0/ 0dé 0000 0000 0000 00dl) 1 0001
0/ Q47 0000 0000 0000 0000 0 0000
0/ Q48 0000 0000 0000 0000 0 0000
0/ Q49 0000 0000 0000 0000 0 0000
0/ Q410 0000 0000 0000 0000 0 0000
0/ Q411 0000 0000 0000 0000 0 0000 .
[« | Al _’I_I
Pleaze push F1 to display help, [ leap wom [

6) Then set bit 15 ON of the parameter setting data register (offset address +6) and, in the same way as offset adjustment,
adjust output value by setting ON and OFF bit 8 (output value Down) and bit 9 (output value Up). (Gain adjustment)

ntral Utility

File Data chanee Find Mode Display Online Tool Help

JIIna’Dutput Memony =i H o iz |=€>|: Q-E| i it | & i & ”ﬁ 32 ”? +F UU| i Hl@@' | Maritar run

CPU Mo. { Address BIN DECE Signed ) HEX ii

0/ @3w 0000 0000 0000 oooa o oaoa

0/ a3l 0000 0000 0000 oooad 0 0aoo

0/ a3 0000 0000 0000 oooa 0 oaoa

0/ 140 1100 0000 0000 0ooo - 14384 cooa

0/ 141 0000 0oo1 0100 oooa 320 0140

0/ 142 1000 0001 0000 0ooo -32512 8100

0/ 143 0000 0000 0000 oooa 0 oaoa

0/ add 0111 0101 0011 0000 30000 7530

0/ @4ds 0000 0oo1 0100 oooa 320 0140

0/ @4da 1000 000§ oooo oooo -32912 8100

0/ ad? 0000 0ono YJooo oooa 0 oaoa

0/ ads 0000 0ono 00Q0 oooa 0 oaoa

0/ ade 0000 0ono 0008, oooa 0 oaoa

0/ adin 0a0o Dogo ooao 0 0aoo

0/ adn 0000 oopo ooao 0 oaoa =
4| 2| KN _'l_I
Flease push F1 to display helh [ [eap wOM |

0: Offset value adjustment Output value Down

Output value Up

*While the output value up bit and down bit are on, the values change. (1% per 2minutes)

App.1-9



Appendix 1 Offset/Gain Adjustment <D300win>
Appendix 1-2 Offset/Gain Adjustment of Analog Output Module

7) After the completion of gain adjustment, set ON bit 0 (zero) of the parameter setting data register (offset address +6) to write
the gain adjustment value in the module internal EEPROM. Confirm the completion of EEPROM writing, in the same way as
explained for offset adjustment.

Ay ontral Utility
File Data chanee Find Mode Display Online Tool Help

JIIn.-"Dutput Memory = H © =(sEer| X A2 & B[1632z + 00 m Hl@@ | [ Moritorun
CPU Mo. / Address BIN DECE Signed ) HEX R
0/ @3y 0000 0000 0000 0000 0 0000
0/ @310 0000 0000 0000 0000 0 0000
0/ @31l 0000 0000 0000 0000 0 0000 : _
0/ 140 1100 0000 000D 0000 —16384/@1&9/{ Completion of EEPROM writing
0/ 141 0000 0001 0100 0000 /m 0140
0/ 142 1000 0000 0000 001 ) -32767 8001
0/ 143 0000 0000 0000 0000 0 0000
0/ Qda 0111 0101 0011 0000 30000 /?%LLH EEPROM write command |
0/ Q45 0000 0001 0100 0000 /m 0140
0/ Q46 1000 0000 0000 000} -32767 8001
0/ 047 0000 0000 0000 0000 0 0000
0/ Q48 0000 0000 0000 0000 0 0000
0/ @47 0000 0000 0000 0000 0 0000
0/ @410 0000 0000 0000 0000 0 0000
0/ Q41 0000 0000 0000 0000 0 0000 -
4| 2 | K _'l_I
Pleaze push F1 to display help. I_WWI— 4

8) Set OFF all the bits of the parameter type setting register, and clear all the bits of the parameter setting data register to zero.
This completes the adjustment work.

ontrol Utility

File Data chanee Find Mode Display Online Tool Help

| [InDutput Memory =l H oflsmer| M A2 & B 32+ + 00 m Hl@@ | [ Monitorun
CPU Mo. / Address BIN DEC{ Signed ) HEX iI
0/ 039 0000 0000 0000 0000 0 0000
0/ Q310 0000 0000 0000 0000 0 0000
0/ a3 0000 0000 0000 0000 0 0000
0/ 140 0100 0000 000D 000D 16384 4000
0/ 141 0000 0000 0000 1000 B 0008
0/ 142 0000 0000 0000 0000 0 0000
0/ 143 0000 0000 0000 0000 0 0000
0/ 644 0000 0000 0000 0000 | 0000 E.Ir?;: a(':'lg;f?s;?n f)‘;fg
0/ 045 0000 0000 0000 0000 0 0000 Changyeover register
0/ @da ooon oooo nooo oooo 0 ooon (offset address +4) to zero.
0/ 047 0000 0000 0000 0000 0 0000
0/ 048 0000 0000 0000 0000 0 0000
0/ 049 0000 0000 0000 0000 0 0000
0/ Q410 0000 0000 0000 0000 0 0000
0/ Qa4 0000 0000 0000 0000 0 0000
0 et - i
Please push F1 to display help. [ leap WM [
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Appendix 2 Offset/Gain Adjustment <SX-Programmer Standard>

Appendix 2-1 Offset/Gain Adjustment of Analog Input Module

<Offset/gain adjustment>

In this mode, offset value and/or gain value can finely be adjusted for individual channel.
+ Offset value: Means the lower limit value of the range span. When this value is adjusted, the conversion characteristic

curve moves parallel in vertical direction.

+ Gain value: Means the upper limit value of the range span. When this value is adjusted, only gain value is changed while

offset value is kept unchanged.

When offset and gain values are changed by scaling, the values that are set by scaling take effect as offset and gain values.
When offset and/or gain values are to be adjusted after scaling, adjust by the values of scaling.

Note 1:

Note 2:
Note 3:

Offset/gain adjustable range is within 1% of range span. If adjustment is made using an analog value that exceeds
the adjustable range (if the value is input to a terminal of the module), the value is limited to + 1% of range span.

If range is changed, offset and gain return to the default values.

Offset/gain adjustment is disabled when analog range is set in a batch with the switch provided on the module rear
panel.

Offset and gain values for the range of 0 to 5 V. |

Digital output value

(INT type)
16400 --------""-----------\- -
16000 |- - oL _

E Practicable digital
E output range
|
T

Offset value

Analog input voltage (V)
— -400

<Offset/gain adjustment with the data monitor and the setting function of SX-Programmer Standard>
1) Connect the loader to the PLC online to monitor the input/output areas of the analog input module that is to be adjusted.

f&ddress Tag N DEC HE¥ ARCII
Weoz. 0000 1111 1111 1101 000t -47 FFD1 L-
WaD2.0001 1111 1111 1110 100t -23 FFEQ

Wi ooz U O i T R FFEA 07
WaD2.0003 1111 1111 1110 1000 -24 FFE&
T B N R BN IO 1 O -2 FFEZ T
WaD2.0008 1111 1111 1110 1000 -24 FFE&
T2 B B R B IO I T R YR FFER 0
Wapz.0007 1111 1111 1110 011t -2h FFE?

Wiz maag I g an goow aann T i goga T
WYo2z.0008 ooon opoo oooo oooo i} noon

Wiz mnga T Ao goow aann T i goga T
WYO02.000B ooon opoo oooo oooo i} noon
wxnsunuuumuununnunuu\nuu)msw """" FYTT . B

Input/output status of
analog input module

App.2-1



Appendix 2 Offset/Gain Adjustment <SX-Programmer Standard>
Appendix 2-1 Offset/Gain Adjustment of Analog Input Module

2) Offset is adjusted first.
Set ON bit 7 and bit 6 of the parameter type setting register (offset address +8) to activate offset/gain adjustment mode.

Bit 6 of the parameter type setting status register (offset address +1) Make sure that module

is set ON, indicating that offset/gain adjustment mode is activated. status is “30001”.
hddres=s Tag DEC HE¥ ARCII
Wx02.0000 0111 0101\0011 0001 7531 o
WEoz. 000 oooo oooo oo onoo L] no4n 1
WaagL gz T w00 T oqan o000 gaan T I g’
Wxo2.0003 0000 o000 ooo0o o0ooo i} noon
WaagLogea T w00 T oqan 0000 qean T I g’
Wxo2.0008 0000 o000 ooo0o o0ooo i} noon
WaagLogee T w00 T oqan 0000 qean T I g’
Wxoz.o007 0oo0 o000 ooo0o o0oo i} noon
Weozloaag T Cuoon ooa0_iio0 goan) T 192 voco b
Wyoz.0009 0000 o000 ooo0o o0ooo i} noon
Weaglgea T w00 T oqan 0000 dean T I g’
WYoz.000B 0000 o000 ooo0o o0ooo i} noon
WaaE.ogeg T 000 T ogan 0000 aaan T T leged ELTT 8

3) Set ON the bit for the channel that is to be adjusted (the corresponding one of bits 8 to 15 of the parameter type setting
register). (The "SETTING" LED of the module starts blinking.)

The bit of the parameter type setting status register
that corresponds to the channel to be adjusted is set
ON. In this example, bit 8 (channel 1) is set ON.

DEC HE® ASCI
noot anont 7831 1
aonon 3zl 0140 f

Channel 8 Channel 7 Channel 6 Channel5 Channel4 Channel 3 Channel 2 Channel 1

App.2-2



Appendix 2 Offset/Gain Adjustment <SX-Programmer Standard>
Appendix 2-1 Offset/Gain Adjustment of Analog Input Module

4) Apply a voltage (or a current) that corresponds to the offset value to the terminal of the channel that is to be adjusted.
Set ON bit O (zero) of the parameter setting data register (offset address +0) to write the offset adjustment value in the
module internal EEPROM. The completion of EEPROM writing can be confirmed by that bit O (zero) of offset address +2 is
set ON.

’ Completion of EEPROM writing ‘

Address Tag HEX ASCII
WEOZ2. 0000 EETR Tu
WE02. 0001 0140 o
Waiz ooz T T 0 m00 a0 dano aof1) T T T T poot
WE02. 0003 nono

WeiZ ooga T T 0 m00 a0 dano aoon T goon T
WE02.0008 nono

T 21T 2 11T T O R goon T
WE02. 0007 nono
21T 11T T I T Y V- oo he
W0z, 0008 nono
Wydglaooa T T w0 a0 dann aodr) T 1] poot
W02, 0008 nono

T 21T Y ' T O N T Y- : T E qo00” g

’ EEPROM write command ‘

5) After confirming that the data is written in the EEPROM, set OFF bit O (zero) of offset address +10 of the parameter type
setting register.

hddres=s Tag DEC HE¥ ARCII
Wxoz. 0000 0111 0101 o011 000t a0001 ThE1 Tu
WaD2Z.0001 oooo ooot 0100 0000 320 n14a A
Wi moag I A goow aaon T i poga T
WaD2.0003 0ooo opoo 0ooo o0oo n noon

WO moa4 I w0 an goow aon T i poga T
WaD2.0005 0ooo opoo 0ooo o0oo n noon

Wei2 mogg I w0 A goon aann T i poga T
Wap2z.0007 0ooo opoo 0ooo o0oo n noon

Wizl maag I Aoy id0w aeon T 448 gich b
WYo2z.0008 0ooo opoo 0ooo o0op n noon

WG EGgA T g0 000 000 a6dn) || poga T
WY02.000B 0ooo opoo 0ooo o0oo n noon

WRORL OG0T a0 qoon aann T T ikEgd 4000 B

App.2-3



Appendix 2 Offset/Gain Adjustment <SX-Programmer Standard>
Appendix 2-1 Offset/Gain Adjustment of Analog Input Module

6) When offset/gain adjustment mode is activated, offset adjustment value can be monitored.
Input the first channel number of the channels that are to be monitored to the parameter setting data register (offset
address +9), and the statuses of offset values for 5 channels will be displayed in the fields for offset addresses +3 to +7 of
the parameter read data register. (Gain adjustment values can be monitored in the same way.)

The statuses of offset
values can be monitored.

hddres=s Tag HE¥ ARCII
Wxoz. 0000 ThE1 Tu
WaD2Z.0001 0140 A
Wi moag T T A goon aann /T T T goga T
.ooo3 nonz 1
T B RO L T T 1 T - " R FFEE -
L0o0k FFE#
22 B R L T I 1 T - " R FFEE -
.oooz FFEQ
Jooos T Tuooo ool tioo ooon  ——————g4g oico b
nooa nont r
"""" 17125 T 1 O T 1 T T N 1T T
Qooe noon
WHOET 11 T O T T T T N T 1 R do00” g

Set “1” (one) when you want to monitor
channel 1 (one) and following channels.

7
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Set ON bit 15 of the parameter type setting register and adjust gain.

Bit 15 of the parameter type
setting status register is set ON.

4ddress Tag DEC HEY® ASCII
Wx02. 0000 20001 7581 1u
WH02. 0001 220 0140 i
Wepzlpgpz T oo oono oopn T T EL T gonn 1
Wx02. 0003 3 000s L
1T N B R R B B 1 T A BT FFEQ 7
Wx02. 0008 -12 FFEA
T2 N B R KB B 1 1T BT FFEQ 7
Wx02. 0007 -23 FFEY
Wygrlpgps I ooy 00 oopn T 448 nico b
Wyo2. 0009 0000 0000 000D 0001 1 0001 r
wyorlpgps T (tpog ooog gooo ooon] T EL T gonn 1
Wy02.000E 0000 0000 0000 0000 0 0000
171 ¥ Y RO X 1 T T 17 R 4000 8

App.2-4



Appendix 2 Offset/Gain Adjustment <SX-Programmer Standard>
Appendix 2-1 Offset/Gain Adjustment of Analog Input Module

8) Apply a voltage (or a current) that corresponds to the gain adjustment value to the terminal.
Set ON bit O (zero) of offset address +10 of the parameter type setting register to write gain adjustment value in the module
internal EEPROM. Confirm the completion of EEPROM writing in the same way as offset adjustment.

Completion of EEPROM writing

Address Tag DEC HEX  ASCII
Wx02. 0000 20001 7581 1u
WH02. 0001 220 0140 g
wwo2lpooz T g o000 oooo oodr) SaaTer T
WH02. 0008 2 000z .
T 1 R R R R R RN T 11T a4 FFEG -
WH02. 0008 -3z FFEA
T 1T R R R R R R R N TR 11T T FFEQ -
WH02. 0007 -23 FFES
wyolpops T g oot 1100 oopn T 448 oico b
Wynz. 0009 0000 0000 0000 D00 1 000 r
Wyoz.oooa T 1000 o000 oooo aoqt) JaeTer g001 4
Wy02.000E 0000 0000 0000 0000 0 0000
weodlopogg T 00 0000 0000 ooon N 16884 . 000 g
| EEPROM write command

9

~

Set OFF all the bits of the parameter type setting register and clear all the bits of the parameter setting data register to zero.
This completes the adjustment work.

hddress Tae DEC HE# ASCII

02,0000 0000 0000 0000 001D 2 ILDF: 1
1111 1111 1110 1001 -23 FFES

Wanz. ooz T T R T e T -23 T FFES -
1111 1111 1110 1001 -23 FFES

Wanz. ogoa T T R T i T -23 T FFES -
1111 1111 1110 1000 -24 FFES

Wanz.ooos T T R T e T -23 T FFES -
1111 1111 1110 1001 -23 FFES

pvoe.onos T T T g oo oona ooon 1y noon” T
000 0000 0000 0000 ] 0000

Wyae oooa T a0 Conan 0000 aoan T o noon” T
000 0000 0000 0000 ] 0000

1 A T1X Y1 T A N T -1 ¥ M annn” T N

Clear all these to zero.
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Appendix 2 Offset/Gain Adjustment <SX-Programmer Standard>
Appendix 2-2 Offset/Gain Adjustment of Analog Output Module

<Offset/gain adjustment>

In this mode, offset value and/or gain value can finely be adjusted for individual channel.

+ Offset value: Means the lower limit value of the range span. When this value is adjusted, the conversion characteristic
curve moves parallel in vertical direction.

+ Gain value: Means the upper limit value of the range span. When this value is adjusted, only gain value is changed while
offset value is kept unchanged.

When offset and gain values are changed by scaling, the values that are set by scaling take effect as offset and gain values.

When offset and/or gain values are to be adjusted after scaling, adjust by the values of scaling.

Note 1: Offset/gain adjustable range is within £1% of range span. It takes approximately 2 minutes to adjust from 0% to +1%.
If adjustment is made using an analog value that exceeds the adjustable range (if the value is input to a terminal of
the module), the value is limited to +1% of range span.

Note 2: If range is changed, offset and gain return to the default values.

Note 3: The current output modules cannot output negative current value.

Offset and gain values for the range of -10 to 10 V. |

Analog output voltage (V)

Gain value
10.25 --emmmmmemas Ao :
L %
P Practicable analog
b output range
-8000 Lo
S 0 L Digital input value
T T T i
L 8000 (INT type)
P 8200
P 10
" A ] v
ST LR CEEETTEETE 1-10.25

Offset value
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Appendix 2 Offset/Gain Adjustment <SX-Programmer Standard>
Appendix 2-2 Offset/Gain Adjustment of Analog Output Module

<Offset/gain adjustment with SX Control Utility of D300win>
1) Connect a loader to a PLC online to monitor the input/output areas of the analog input module that is to be adjusted.

/Address Tag DEC HE¥ ARCII
16384 4000 1
WHO03.0001 8 nooa o
WRO0RLag0E T g ann aoow anon [T i goga T
WH003.0003 n noon
WeG0RLaaod T A aoow aann [T i goga T
WY003.0005 n noon
Wei0RLagog T A aoow anonn [T i goga T
WYo03.0007 n noon
Wei0RLagog T A goow aaon [T i goga T
WY003.0009 n noon
Weg0gLaatn I I T A aoow aann [T i goga T
S Y ......__._..._bbod 0ODD DOOD 0000 N . IR oon_ .

=

Input/output status of analog output
module (of 8ch specification)

2) Offset is adjusted first.
Input a value in the range from "30000" to "32767" to offset address +4 to change mode.

bddress Tag DEC HEX ASCII
WEo03. 0000 oooo o000 aooo -16384 coon a
Ws003.0001 oono oooo ooon 1] oonn
L [T 7 e A 1T R T TL R 11, EAS—— R T
WH003.0003 oono oooo ooon I oonn

L T iy U BT R 00 mnu' """ 755
w¥o03.0005 oono oooo ooon f oonn

L T iy d1 T & bt GaTE g0y T T
w¥oo3.o0no07 oono oooo ooon 1] oonn

L T 11T R T TL R 11, EAS—— R T
w¥o03.0009 oono oooo ooon 1] oonn

L T iy AT & R T TL R 11, EAS—— R T
w¥oo3.o011 oono oooo ooon 1] oonn

Make sure that bit 15 of the module status register
(offset address +0) is set ON (parameter mode).

3

~

Set ON bit 6 of the parameter type setting register (offset address +5) to activate offset/gain adjustment mode, and set ON
the bit for the channel that is to be adjusted (the corresponding one of bits 8 to 15 of the parameter type setting register).

hddres=s Tag DEC HE¥ ARCII
WHo0a. 0000 1100 0000 0000 0000 -16384 coon a

Channel 8 Channel 7 Channel 6 Channel5 Channel4 Channel3 Channel 2 Channel 1
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Appendix 2 Offset/Gain Adjustment <SX-Programmer Standard>
Appendix 2-2 Offset/Gain Adjustment of Analog Output Module

4) With an external device, etc. connected to the terminal of the channel to be adjusted, observe output voltage or current value.
First, in the condition that bit 15 of the parameter setting data register (offset address +6) is set OFF, adjust output value by
setting ON and OFF bit 8 (output value Down) and bit 9 (output value Up).

hddres=s Tag DEC HE¥ ARCII
WHo0a. 0000 1100 0000 0000 0000 -16384 coon a

0: Offset value adjustment Output value Down

Output value Up

5

~

After the completion of offset adjustment, set ON bit O (zero) of the parameter setting data register (offset address +6) to
write the offset adjustment value in the module internal EEPROM. When bit 0 (zero) of offset address +2 is set ON, the
writing of EEPROM is completed. After confirming this, set OFF bit O (zero) of the parameter setting data register.

’ Completion of EEPROM writing ‘

HEX  ASCII
£o00 5
0140 2,
B gagl
0000
T2 15 X i1 11 A T iy
0140 2,
T ee T
0000
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' gago
0000
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" gago
0000

’ EEPROM write command ‘

6) Then set bit 15 ON of the parameter setting data register (offset address +6) and, in the same way as offset adjustment,
adjust output value by setting ON and OFF bit 8 (output value Down) and bit 9 (output value Up). (Gain adjustment)
hddress Tag DEC HEX  ASCII
Wxn03, 0000 - 16384 cono 4
WH003.0001 320 0140 fr
WEa03ogaz I NNGG aon T aaon gaan SEFIA T I giog
Wxn03. 0003 0 oo
LT L T R T T T LT 7830 i
W03, 0005 20 0140 fr
W03 ooas 00 oond_oaon_oaan] SEFIA T I giog
Wynog. 0007 0 oo
W03 ooas T  hwg0 aowo abqo ooan [ ponn T
WYn0s. 0009 0 oo
Wrgogagio I hngg popo epoe sedo T i pgag T
wvoes.oovv .. /. _(boo0 ODpO nODM OOO LI pono__

0: Offset value adjustment Output value Down

Qutput value Up

App.2-8



Appendix 2 Offset/Gain Adjustment <SX-Programmer Standard>

Appendix 2-2 Offset/Gain Adjustment of Analog Output Module

7) After the completion of gain adjustment, set ON bit O (zero) of the parameter setting data register (offset address +6) to write
the gain adjustment value in the module internal EEPROM. Confirm the completion of EEPROM writing, in the same way as

8

~

explained for offset adjustment.

Completion of EEPROM writing |

Address Tag DEC HEX
Ws003.0000 -16384 coon
Weooa.o00m 20 014a
T 12 1 T T A TS B T T D . -ae11 g101
Wsooa. 0003 n oona
T 81 I R T sooon 7830
Wynoa. 0004 20 014a
wyoos.ooos T qoon ooot oooo ooat) T -ae11 g101
Wyooa.onny n oona
T %1 1 T T T 1 i nooo
Wyooa.o0n0a n oona
T %1 T 1 O T T T 1 N i nooo
O Y eeo......../bdnD 0000 wOOO omOD N LI nooo
EEPROM write command

AECIT
a

ASCTI

Set OFF all the bits of the parameter type setting register, and clear all the bits of the parameter setting data register to zero.
This completes the adjustment work.

hddres=s Tag DEC HEX

WHO0E. 0000 0100 0000 0000 0000 16384 4000

Clear all these to zero.
Finally clear the mode changeover
register (offset address +4) to zero.
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