
Some precautions must be taken when changing the input characteristics for FX3U-4AD, FX3UC-4AD, 
FX2NC-4AD, or FX2N-8AD.  Please change the settings by following the procedure below.
However, products for which input characteristics were changed and are already being used may 
continue to be used without any changes, as long as those input characteristics are not changed.

Refer to the fl owchart below to determine whether this document applies.
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1. Cautions for FX3U-4AD, FX3UC-4AD and FX2NC-4AD
1.1 When changing the input characteristics of only voltage input mode

Initialize the module by setting BFM#20=K1 and change the input characteristics by following the 
procedure below.

<Step 1> Set the input mode (BFM#0) of all channels to voltage input mode.
(Ex.) BFM#0=H□□□□ (□: Input mode 0 to 2)

<Step 2> Change the voltage input mode input characteristics.
<Step 3> Change the input mode (BFM#0) of channels for current input to current input mode.

(Ex.) If using ch2 for current input
BFM#0=H□□■□ (■: Input mode 3 to 8)

Program example
Example for ch1, 3, 4 voltage input, ch2 current input (BFM#0=H0030) and changing ch1 input 
characteristics.
Execute this program only when changing the input characteristics.

BFM#0
(Input mode) Set all channels to voltage input mode.

Change ch1 (voltage input mode) input 
characteristics.

Refer to Fig. 1.1 

BFM#0
(Input mode)

Step 2

Step 3

Step 1

BFM#41
(ch1 offset value) 

BFM#51
(ch1 gain value) 

BFM#21
(Write input

 characteristic) 

Offset value: -5000 mV
Gain value: 5000 mV

 
 -

(Input mode 0)

*Used devices: T0, T1, M100 and D20 

*To change input characteristics for 
  ch3, 4, create separate program
  similar to step 2.

If input mode (BFM#0) is initial value 
(H0000), execute step 1 to 3.
(Drive M100)

BFM#0
(Input mode)

Set input mode of ch2 to current input mode.
(Input mode 3)

Analog input

(Gain reference value)
16000

(Offset reference value)
0

5000 mV
(Gain initial value)

0 mV
(Offset intial value)

Digital value

Analog input

5000 mV
(Gain value)-5000 mV

(Offset value)

Digital value

<Initial characteristics> <Change input characteristics>

Fig. 1.1 : Example, changing voltage input mode (ch1) input characteristics

(Gain reference value)
16000(Offset reference value)

0

For input mode setting, method for changing input characteristics, refer to the following manual.
→FX3U-4AD, FX3UC-4AD: Refer to FX3U/ FX3UC series User's Manual - Analog Control Edition
→FX2NC-4AD: Refer to the boxed manual. 
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1.2 When changing the input characteristics of only current input mode
Initialize the module by setting BFM#20=K1 and change the input characteristics by following
the procedure below.

<Step 1> Set the input mode (BFM#0) of all channels to current input mode.
(Ex.) BFM#0=H■■■■ (■: Input mode 3 to 8)

<Step 2> Change the current input mode input characteristics.
<Step 3> Change the input mode (BFM#0) of channels for voltage input to voltage input mode.

(Ex.) If using ch2 for voltage input
BFM#0=H■■□■ (□: Input mode 0 to 2)

Program example
Example for ch2 voltage input, ch1, 3, 4 current input (BFM#0: H3303) and changing ch1 input 
characteristics.
Execute this program only when changing the input characteristics.

B FM #0
(Input mode)

B FM #0
(Input mode)

Step 2

Step 3

Step 1

B FM #41
(ch1 offset value) 

B FM #51
(ch1 gain value) 

B FM #21
(Write input 

characteristic)

*Used devices: T0, T1, M100 and D20

B FM #0
(Input mode)

If input mode (BFM#0) is initial value 
(H0000), execute step 1 to 3.
(Drive M100)

Set all channels to current input mode.

Change ch1 (current input mode) input 
characteristics.

Refer to Fig. 1.2 
Offset value: 200
Gain value: 1000

(Input mode 3)

*To change input characteristics for
  ch3 and 4, create separate program 
  similar to step 2.

Set input mode of ch2 to voltage input mode.
(Input mode 0)

Analog input

400
(Offset initial value)

2000
(Gain initial value)

Analog input

200
(Offset value)

1000
(Gain value)

<Initial characteristics> <Change input characteristics>

Digital valueDigital value

Fig. 1.2 : Example, change current input mode (ch1) input characteristics

(Gain reference value)
16000

 (Offset reference value)
0

(Gain reference value)
16000

 (Offset reference value)
0

For input mode setting, method for changing input characteristics, refer to the following manual.
→FX3U-4AD, FX3UC-4AD: Refer to FX3U/ FX3UC series User's Manual - Analog Control Edition
→FX2NC-4AD: Refer to the boxed manual.

TECHNICAL BULLETIN [  3/10   ]
[Issue No.] HIME-T-P-0139B



1.3 When changing the input characteristics of both voltage input mode and 
current input mode
Initialize the module by setting BFM#20=K1 and change the input characteristics by following the 
procedure below.
Change the input characteristics for current input mode and then voltage input mode, in that order 
as below.

<Step 1> Set the input mode (BFM#0) of all channels to current input mode.
(Ex.) BFM#0=H■■■■ (■: Input mode 3 to 8)

<Step 2> Change the current input mode input characteristics.
<Step 3> Change the input mode (BFM#0) of channels for voltage input to voltage input mode.

(Ex.) If using ch2, 4 for voltage input
BFM#0=H□■□■ (□: Input mode 0 to 2)

<Step 4> Digital values of channels in voltage input mode are obtained by changing the input 
characteristics as in the program below.
Digital values of channels in current input mode can be read directly from BFM.

Program example
Example for ch2, 4 voltage input, ch1, 3 current input (BFM#0=H0303) and changing ch1, ch2 
input characteristics.
Execute the program for steps 1 to 3 only when changing the input characteristics. (When M101 
is driven, only step 4 is executed.)

Continue to next page. Continue to next page.

B FM #0
(Input mode)

B FM #0
(Input mode)

Step 2

Step  3

Step  1

B FM #41
(ch1 offset value) 

B FM #51
(ch1 gain value) 

B FM #21
(Write input 

characteristic)

If input mode (BFM#0) is initial value 
(H0000), execute step 1 to 4 (Drive M100).

B FM #0
(Input mode)

Change ch1 (current input mode) input 
characteristics.

Refer to Fig. 1.3 

Set input mode of ch2 and 4 to voltage

Offset value: 200
Gain value: 1000

(Input mode 3)

(Input mode 0)

*To change input characteristics for
  ch3, create separate program 
  similar to step 2.

Set all channels to current input mode.

If input mode (BFM#0) is not initial value 
(H0000), execute step 4 (Drive M101).

input mode. 
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Set change input characteristic, 
offset value -5000 mV.

Set change input characteristic,
Gain value 5000 mV.

(Gain initial value 
– Offset initial value)

D5

(Gain value – Offset value)
D9 and 8

Read BFM#11 value, and store ch 2 digital value in D110. 
Refer to Fig. 1.4 

Preprocessing 
before executing 
input characteristic 
change

Offset value

Gain value

Gain initial
value 

Offset initial 
value

Offset initial
value

Offset value

Gain value Offset value

*Used devices: D0, D1, D5 to 13, D20, D100 to 103, D110 to 113, T0 to 2, M100 and M101

Step 4

Step 4 BFM#10 to 13
(ch1 to 4 digital value)

*To change input 
  characteristics for
  ch4, create separate
  program similar to step 4.

(Offset initial value 
– Offset value)
×Gain reference value

D7 and 6

From previous page From previous page

ch1 digital value D100
ch2 digital value D110
ch3 digital value D102
ch4 digital value D103

Gain reference 
value

Analog input

400
(Offset initial value)

2000
(Gain initial value)

Analog input

200
(Offset value)

1000
(Gain value)

<Initial characteristics> <Change input characteristics>

Digital valueDigital value

Fig. 1.3 : Example, current input mode (ch1) input characteristics

(Gain reference value)
16000

 (Offset reference value)
0

(Gain reference value)
16000

 (Offset reference value)
0

Analog input

(Gain reference value)
16000

(Offset reference value)
0

5000 mV
(Gain initial value)

0 mV
(Offset initial value)

Digital value

Analog input

5000 mV
(Gain value)-5000 mV

(Offset value)

Digital value

<Initial characteristics> <Change input characteristics>

Fig. 1.4 : Example, change voltage input mode (ch2) input characteristics

(Gain reference value)
16000 (Offset reference value)

0

For input mode setting, method for changing input characteristics, offset initial value, gain initial value, 
and gain reference value, refer to the following manual.
→FX3U-4AD, FX3UC-4AD: Refer to FX3U/ FX3UC series User's Manual - Analog Control Edition
→FX2NC-4AD: Refer to the boxed manual
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2. Cautions for FX2N-8AD
2.1 When changing the input characteristics of only voltage input mode

Initialize the module by setting BFM#20=K1 and change the input characteristics by following the 
procedure below.

<Step 1> Set the input mode (BFM#0, 1) of all channels to voltage input mode.
(Ex.) BFM#0=H□□□□, BFM#1=H□□□□ (□: Input mode 0 to 2)

<Step 2> Change the voltage input mode input characteristics.
<Step 3> Change the input mode (BFM#0, 1) of channels for current input or thermocouple input 

to current input mode or thermocouple input mode.
(Ex.) If using ch2 for current input and ch4 for thermocouple input 

BFM#0=H★□■□, BFM#1=H□□□□ (■: Input mode 3 to 8, ★: Input mode 9 to E)
Program example
Example for ch1, 3, 5 to 8 voltage input, ch2 current input, ch4 thermocouple input 
(BFM#0=H9030, BFM#1=H0000) and changing ch1 input characteristics.
Execute this program only when changing the input characteristics.

B FM #0, 1
(Input mode) Set all channels to voltage input mode.

Change ch1 (voltage input mode) input 
characteristics.

Refer to Fig. 2.1

B FM #0
(Input mode)

Step 2

Step  3

Step  1

B FM #41
(ch1 offset value) 

B FM #51
(ch1 gain value) 

B FM #21
(Write input

characteristic) 

Offset value: -5000 mV
Gain value: 5000 mV

(Input mode 0)

*Used devices: T0, T1, M100, D20 and D21

*To change input characteristics for 
  ch3, 5 to 8, create separate program
  similar to step 2.

If input mode (BFM#0, 1) is initial value 
(H0000), execute step 1 to 3.
(Drive M100)

B FM #0, 1
(Input mode)

Set input mode of ch2 to current input mode.
(Input mode 3)

Set input mode of ch4 to thermocouple input mode.
(Input mode 9)

Analog input

(Gain reference value)
8000

 (Offset reference value)
0

5000 mV
(Gain initial value)

0 mV
(Offset intial value)

Digital value

Analog input

5000 mV
(Gain value)-5000 mV

(Offset value)

Digital value

<Initial characteristics> <Change input characteristics>

Fig. 2.1 : Example, changing voltage input mode (ch1) input characteristics

(Gain reference value)
8000 (Offset reference value)

0

For input mode setting and method for changing input characteristics, refer to the boxed manual.

TECHNICAL BULLETIN [  6/10   ]
[Issue No.] HIME-T-P-0139B



2.2 When changing the input characteristics of only current input mode
Initialize the module by setting BFM#20=K1 and change the input characteristics by following the 
procedure below.

<Step 1> Set the input mode (BFM#0, 1) of all channels to current input mode.
(Ex.) BFM#0=H■■■■, BFM#1=H■■■■ (■: Input mode 3 to 8)

<Step 2> Change the current input mode input characteristics.
<Step 3> Change the input mode (BFM#0, 1) of channels for voltage input or thermocouple input 

to voltage input mode or thermocouple input mode.
(Ex.) If using ch2 for voltage input and ch4 for thermocouple input 

BFM#0=H★■□■, BFM#1=H■■■■ (□: Input mode 0 to 2, ★: Input mode 9 to E)
Program example
Example for ch2 voltage input, ch1, 3, 5 to 8 current input, ch4 thermocouple input 
(BFM#0=H9303, BFM#1=H3333) and changing ch1 input characteristics.
Execute this program only when changing the input characteristics.

B FM #0, 1
(Input mode)

B FM #0
(Input mode)

Step  2

Step  3

Step 1

B FM #41
(ch1 offset value) 

B FM #51
(ch1 gain value) 

B FM #21
(Write input

characteristic)

*Used devices: T0, T1, M100, D20 and D21

B FM #0, 1
(Input mode)

If input mode (BFM#0, 1) is initial value 
(H0000), execute step 1 to 3.
(Drive M100)

Set all channels to current input mode.

Change ch1 (current input mode) input 
characteristics.

Refer to Fig. 2.2

Offset value: 200
Gain value: 1000

(Input mode 3)

*To change input characteristics for
  ch3, 5 to 8, create separate program
  similar to step 2.

Set input mode of ch2 to voltage input mode.
(Input mode 0)

Set input mode of ch4 to thermocouple input mode.
(Input mode 9)

Analog input

4000 A
(Offset initial value)

20000 A
(Gain initial value)

Analog input

2000 A
(Offset value)

10000 A
(Gain value)

<Initial characteristics> <Change input characteristics>

Digital valueDigital value

Fig. 2.2 : Example, change current input mode (ch1) input characteristics

(Gain reference value)
8000

 (Offset reference value)
0

(Gain reference value)
8000

 (Offset reference value)
0

For input mode setting and method for changing input characteristics, refer to the boxed manual.
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2.3 When changing the input characteristics of both voltage input mode and 
current input mode
Initialize the module by setting BFM#20=K1 and change the input characteristics by following the 
procedure below.
Change the input characteristics for current input mode and then voltage input mode 
(or thermocouple input mode), in that order as below.

<Step 1> Set the input mode (BFM#0, 1) of all channels to current input mode.
(Ex.) BFM#0=H■■■■, BFM#1=H■■■■ (■: Input mode 3 to 8)

<Step 2> Change the current input mode input characteristics.
<Step 3> Change the input mode (BFM#0, 1) of channels for voltage input or thermocouple input 

to voltage input mode or thermocouple input mode.
(Ex.) If using ch2, 3 for voltage input and ch4 for thermocouple input

BFM#0=H★□□■, BFM#1=H■■■■ (□: Input mode 0 to 2, ★: Input mode 9 to E)
<Step 4> Digital values of channels in voltage input mode are obtained by changing the input 

characteristics as in the program below.
Digital values of channels in current input mode can be read directly from BFM.

Program example
Example for ch2, 3 voltage input, ch1, 5 to 8 current input, ch4 thermocouple input 
(BFM#0=H9003, BFM#1=H3333) and changing ch1, ch2 input characteristics.
Execute the program for steps 1 to 3 only when changing the input characteristics. (When M101 
is driven, only step 4 is executed.)

Continue to next page Continue to next page

B FM #0, 1
(Input mode)

B FM #0, 1
(Input mode)

Step 2

Step 3

Step 1

B FM #41
(ch1 offset value) 

B FM #51
(ch1 gain value) 

B FM #21
(Write input

characteristic) 

If input mode (BFM#0, 1) is initial value 
(H0000), execute step 1 to 4 (Drive M100).

B FM #0, 1
(Input mode)

Change ch1 (current input mode) input 
characteristics.

Refer to Fig. 2.3 

Set input mode of ch2, 3 to voltage input mode.

Offset value: 200
Gain value: 1000

(Input mode 3)

(Input mode 0)

*To change input characteristics for
  ch5 to 8, create separate program 
  similar to step 2.

Set input mode of ch4 to thermocouple input mode.
(Input mode 9)

Set all channels to current input mode.

If input mode (BFM#0, 1) is not initial value 
(H0000), execute step 4 (Drive M101)
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Set change input characteristic, 
offset value value -5000 mV.

Set change input characteristic,
Gain value 5000 mV.

(Gain initial value 
– Offset initial value)

D5

(Gain value – Offset value)
D9, 8

Read BFM#11 value, and store ch2 digital value in D110. 
Refer to Fig. 2.4 

Preprocessing 
before executing 
input characteristic 
change

Offset value

Gain value

Gain initial 
value

Offset initial 
value

Offset initial 
value

Offset value

Gain value Offset value

*Used devices: D0, D1, D5 to 13, D20, D21, D100 to 107, D110 to 113, T0 to 2, M100 and M101

Step 4

Step 4 BFM#10 to 17
(ch1 to 8 digital value)

*To change input 
  characteristics for
  ch3, create separate
  program similar to step 4.

(Offset initial value 
– Offset value)
×Gain reference value

D7, 6

From previous page From previous page

ch1 digital value D100
ch2 digital value D110
ch3 digital value D102
ch4 digital value D103
ch5 digital value D104
ch6 digital value D105
ch7 digital value D106
ch8 digital value D107

Gain reference 
value

Analog input

4000 A
(Offset initial value)

20000 A
(Gain initial value)

Analog input

2000 A
(Offset value)

10000 A
(Gain value)

<Initial characteristics> <Change input characteristics>

Digital valueDigital value

Fig. 2.3 : Example, current input mode (ch1) input characteristics

(Gain reference value)
8000

 (Offset reference value)
0

(Gain reference value)
8000

 (Offset reference value)
0

Analog input

(Gain reference value)
8000

 (Offset reference value)
0

5000 mV
(Gain initial value)

0 mV
(Offset initial value)

Digital value

Analog input

5000 mV
(Gain value)-5000 mV

(Offset value)

Digital value

<Initial characteristics> <Change input characteristics>

Fig. 2.4 : Example, change voltage input mode (ch2) input characteristics

(Gain reference value)
8000 (Offset reference value)

0

For input mode setting, method for changing input characteristics, offset initial value, gain initial value, 
and gain reference value, refer to the boxed manual.
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Revised History
Date Revision Description

Dec. 2014 A First Edition

Nov. 2015 B Partial design change

The company and product names described in this technical bulletin are trademarks or registered trademarks of their respective 
companies.
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