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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Load 100%  2.Values

Load  50%

Load   0%

- -

MGFW402412

Input Current (by Input Voltage)

Input Input Current

In
p
u
t 
C

u
rr

e
n
t 
[A

]

Voltage [A]

[V] Load 0% Load 50% Load 100%

0.0 0.000 0.000 0.000

7.6 0.004 0.004    - ※

7.8 0.004 0.004    - ※

8.0 0.004 0.004    - ※

8.2 0.066 2.874    - ※

8.4 0.065 2.792    - ※

8.6 0.063 2.717    - ※

8.8 0.062 2.649    - ※

9.0 0.062 2.581    - ※

12.0 0.049 1.885    - ※

18.0 0.038 1.241 2.516

Input Voltage  [V] 24.0 0.023 0.944 1.875

36.0 0.017 0.634 1.249

40.0 0.016 0.574 1.138

Note: Slanted line shows the range of the rated

         input voltage.
-- - - -

-- - - -

--

※During this area, overcurrent protection

   activates and power supply operates in

   hiccup mode.

1 BC-11319

- - -

-- - - -
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Model

   Temperature      25°C

Item    Testing Circuitry    Figure A

Object

1.Graph Input Volt. 2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

- -

MGFW402412

Input Current (by Load Current)

0.049 0.038

9V

12V

18V Load Input Current  [A]

In
p
u
t 
C

u
rr

e
n
t 
[A

]

24V Ratio Input Volt. Input Volt. Input Volt.

36V [%] 9[V] 12[V] 18[V] 24[V] 36[V]

Input Volt. Input Volt.

0.023 0.017

20 1.034 0.775 0.520 0.394 0.270

0 0.062

40 2.011 1.508 1.009 0.760 0.514

60 3.039 2.251 1.495 1.123 0.756

80 - ※1 3.015 1.998 1.495 1.000

100 - ※1 - ※2 2.516 1.875 1.249

110 - ※1 - ※2 2.772 2.071 1.377

-- - - - - - 

-- - - - - - 

- 

-- - - - - - 

Load Ratio [%]

※1  Maximum output current at minimum input 
Voltage is 70% of rated load current.

※2  Maximum output current at 12V input 
Voltage is 80% of rated load current. 

       Refer to instruction manuals for details of

       input derating.

2 BC-11319
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Model

   Temperature      25°C

Item    Testing Circuitry    Figure A

Object

1.Graph Input Volt. 2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

- -

MGFW402412

Input Power (by Load Current)

9V

12V

In
p
u
t 
P

o
w

e
r 

[W
]

24V Ratio Input Volt. Input Volt. Input Volt.

0 0.56 0.59 0.68 

18V Load Input Power  [W]

36V [%] 9[V] 12[V] 18[V] 24[V] 36[V]

Input Volt. Input Volt.

0.56 0.60 

20 9.31 9.32 9.38 9.47 9.71 

40 18.22 18.13 18.21 18.27 18.52 

60 27.47 27.15 26.98 26.99 27.22 

80 - ※1 36.47 36.05 35.95 36.08 

100 - ※1 - ※2 45.33 45.10 45.10 

110 - ※1 - ※2 50.09 49.77 49.68 

-- - - - - -

-- - - - - -

-

-- - - - - -

Load Ratio [%]

※1  Maximum output current at minimum input 
Voltage is 70% of rated load current.

※2  Maximum output current at 12V input 
Voltage is 80% of rated load current. 

       Refer to instruction manuals for details of

       input derating.

3 BC-11319
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

※1

※1

※2

※1：Load 70%

※2：Load 80%

- -

MGFW402412

Efficiency (by Input Voltage)

Load  50%

Load 100% Input Efficiency

E
ff
ic

ie
n
c
y
  
[%

]

Voltage [%]

9.0 90.0 89.0

12.0

[V] Load  50% Load 100%

8.5 89.7 88.6

90.7 89.9

15.0 91.0 90.3

18.0 91.0 90.5

90.7

24.0 90.8 91.0

30.0 90.3 91.0

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

4 BC-11319

36.0 89.6 91.0

40.0 89.1
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Model

   Temperature      25°C

Item    Testing Circuitry    Figure A

Object

1.Graph Input Volt. 2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

- -

MGFW402412

Efficiency (by Load Current)

9V

12V

E
ff
ic

ie
n
c
y
 [
%

]

24V Ratio Input Volt. Input Volt. Input Volt.

0 - - - 

18V Load Efficiency  [%]

36V [%] 9[V] 12[V] 18[V] 24[V] 36[V]

Input Volt. Input Volt.

- - 

20 87.8 87.8 87.2 86.5 84.2

40 90.0 90.4 90.2 89.7 88.6

60 89.6 90.6 91.2 91.3 90.3

80 - ※1 89.9 91.0 91.3 90.9

100 - ※1 - ※2 90.5 91.0 91.0

110 - ※1 - ※2 90.1 90.7 90.8

-- - - - - - 

-- - - - - - 

- 

-- - - - - - 

Load Ratio [%]

※1  Maximum output current at minimum input 
Voltage is 70% of rated load current.

※2  Maximum output current at 12V input 
Voltage is 80% of rated load current. 

       Refer to instruction manuals for details of

       input derating.

5 BC-11319
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Model

   Temperature      25°C

Item    Testing Circuitry    Figure A

Object

1.Graph 2.Values

Load  50%

Load 100%

※1

※1

※2

-12V: Rated Load Current

Object -12V1.7A

1.Graph 2.Values

Load  50%

Load 100%

※1

※1

※2

+12V: Rated Load Current

- -

MGFW402412

Line Regulation

+12V1.7A

Input Output Voltage

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage [V]

[V] Load  50% Load  100%

8.5 12.181 -  

9.0 12.184 -  

12.0 12.166 -  

15.0 12.158 12.085

18.0 12.156 12.085

24.0 12.153 12.086

30.0 12.147 12.086

36.0 12.148 12.086

40.0 12.145 12.086

Input Voltage  [V]

Input Output Voltage

[V]

[V] Load  50% Load  100%

8.5 -12.194 -  

-12.190 -  

12.0 -12.170 -  

15.0 -12.167 -12.085

9.0

18.0 -12.158 -12.084

24.0 -12.155 -12.084

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

30.0 -12.154 -12.085

36.0 -12.150 -12.084

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage

6 BC-11319

40.0 -12.150 -12.085

※1  Maximum output current at minimum input 
Voltage is 70% of rated load current.

※2  Maximum output current at 12V input 
Voltage is 80% of rated load current. 

       Refer to instruction manuals for details of

       input derating.
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-11.6

0 10 20 30 40 50
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

1.Graph Input Volt. 2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

-12V: Rated Load Current

Object

1.Graph Input Volt. 2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

+12V: Rated Load Current

- -

MGFW402412

Load Regulation

+12V1.7A

9V

12V

18V Load Output Voltage  [V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

24V Current Input Volt. Input Volt. Input Volt. Input Volt. Input Volt.

36V [A] 9[V] 12[V] 18[V] 24[V] 36[V]

0.00 12.375 12.377 12.385 12.373 12.360

0.34 12.182 12.186 12.208 12.208 12.205

0.68 12.139 12.149 12.172 12.168 12.163

0.85 12.184 12.166 12.156 12.153 12.148

1.02 12.102 12.116 12.141 12.138 12.135

1.19 12.082 12.100 12.126 12.125 12.122

1.36 - ※1 12.083 12.113 12.111 12.109

1.70 - ※1 - ※2 12.085 12.086 12.086

- - -

1.87 - ※1 - ※2 12.070 12.072 12.074

--  - - - - -

--  - -

Load Current  [A]

-12V1.7A

9V

12V

18V Load Output Voltage  [V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

24V Current Input Volt. Input Volt. Input Volt. Input Volt. Input Volt.

36V [A] 9[V] 12[V] 18[V] 24[V] 36[V]

0.00 -12.385 -12.384 -12.392 -12.384 -12.352

0.34 -12.181 -12.193 -12.217 -12.217 -12.211

0.68 -12.139 -12.150 -12.175 -12.171 -12.168

0.85 -12.190 -12.170 -12.158 -12.155 -12.150

1.02 -12.099 -12.116 -12.142 -12.139 -12.136

1.19 -12.082 -12.099 -12.128 -12.125 -12.123

1.36 - ※1 -12.083 -12.113 -12.111 -12.109

1.70 - ※1 - ※2 -12.084 -12.084 -12.084

- - -

1.87 - ※1 - ※2 -12.070 -12.071 -12.072

--  - - - - -

--  - -

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.

7 BC-11319

※1  Maximum output current at minimum input 
Voltage is 70% of rated load current.

※2  Maximum output current at 12V input 
Voltage is 80% of rated load current. 

       Refer to instruction manuals for details of

       input derating.

11.6
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12.4
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-12.0

-11.8

-11.6

0.0 0.5 1.0 1.5 2.0
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input Volt.

-12V:rated load current.

Cycle

 t1,t2 = 100 μｓ

Load Current

Min.Load (0A)←→

Load 100% (1.7A)

200 mV/div

Min.Load (0A)←→

Load 50% (0.85A)

200 mV/div

Load 50% (0.85A)←→

Load 100% (1.7A)

200 mV/div

- -

MGFW402412

Dynamic Load Response

+12V1.7A

24 V

2  ms/div 2  ms/div

8 BC-11319

100 ms

2  ms/div 2  ms/div

2  ms/div 2  ms/div

t1 t2 
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input Volt.

+12V:rated load current.

Cycle

 t1,t2 = 100 μｓ

Load Current

Min.Load (0A)←→

Load 100% (1.7A)

200 mV/div

Min.Load (0A)←→

Load 50% (0.85A)

200 mV/div

Load 50% (0.85A)←→

Load 100% (1.7A)

200 mV/div

- -

2  ms/div 2  ms/div

9 BC-11319

100 ms

2  ms/div 2  ms/div

2  ms/div 2  ms/div

MGFW402412

Dynamic Load Response

-12V1.7A

24 V

t1 t2 
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Model

  Temperature      25°C

Item   Testing Circuitry    Figure B

Object

1.Graph 2.Values

Input Volt.

Input Volt.

Measured by 100 MHz Oscilloscope.

- -

MGFW402412

Ripple Voltage (by Load Current)

+12V1.7A

9V

36V Load Ripple Voltage [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A] 9 [V] 36 [V]

0.00 30 30

0.34 20 30

0.68 25 30

1.02 30 35

1.19 35 40

1.36 - ※ 45

1.70 - ※ 45

1.87 - ※ 50

-- - -

-- - -
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Load Current  [A] -12V: Rated Load Current

※ Maximum output current at minimum input 
Voltage is 70% of rated load current. Refer 

to instruction manuals for details of input 

derating. 

Ripple Voltage is shown as p-p in the figure below.

Note: Slanted line shows the range of the rated

         load current.
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Load Current  [A] +12V: Rated Load Current

※ Maximum output current at minimum input 
Voltage is 70% of rated load current. Refer 

to instruction manuals for details of input 

derating. 

Ripple Voltage is shown as p-p in the figure below.

Note: Slanted line shows the range of the rated

         load current.
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0.34 35 40
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1.36 - ※ 55

1.70 - ※ 65

1.87 - ※ 75

-- - -
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Load Current  [A] -12V: Rated Load Current

※ Maximum output current at minimum input 
Voltage is 70% of rated load current. Refer 

to instruction manuals for details of input 

derating. 

Ripple-Noise is shown as p-p in the figure below.

Note: Slanted line shows the range of the rated

         load current.
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-- - -

Load Current  [A] +12V: Rated Load Current

※ Maximum output current at minimum input 
Voltage is 70% of rated load current. Refer 

to instruction manuals for details of input 

derating. 

Ripple-Noise is shown as p-p in the figure below.

Note: Slanted line shows the range of the rated

         load current.
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 1.Graph  2.Values

Load  50%

Load 100%

Input Volt. 24V

Object

 1.Graph  2.Values

Load  50%

Load 100%

Input Volt. 24V

Measured by 100 MHz Oscilloscope.
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Ripple Voltage (by Ambient Temp.)
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-- - -

-- - -

    Ambient Temperature  [°C] -12V: Rated Load Current
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-- - -

    Ambient Temperature  [°C] +12V: Rated Load Current

Note: Slanted line shows the range of the rated

         ambient temperature.
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 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

-12V: Rated Load Current

Load 100%

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

+12V: Rated Load Current

Load 100%
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Ambient Temperature Drift

+12V1.7A

9V

12V

18V Ambient Output Voltage  [V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

24V Temperature Input Volt. Input Volt. Input Volt. Input Volt. Input Volt.

36V [°C] 9[V] 12[V] 18[V] 24[V] 36[V]

-60 12.010 12.016 12.013 12.015 12.017

-40 12.037 12.039 12.038 12.040 12.041

-20 12.056 12.057 12.059 12.060 12.060

0 12.070 12.071 12.073 12.074 12.074

25 12.082 12.083 12.085 12.086 12.086

65 12.089 12.091 12.091 12.091 12.091

75 12.091 12.093 12.091 12.092 12.091

--  - - - - - 

--  - - - - - 

--  - - - - - 

--  - - - - - 

Ambient Temperature  [°C]

-12V1.7A

9V

12V

18V Ambient Output Voltage  [V]

O
u
tp

u
t 
V
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a
g
e
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V

]

24V Temperature Input Volt. Input Volt. Input Volt. Input Volt. Input Volt.

36V [°C] 9[V] 12[V] 18[V] 24[V] 36[V]

-60 -12.007 -12.010 -12.009 -12.011 -12.013

-40 -12.033 -12.035 -12.035 -12.036 -12.038

-20 -12.053 -12.055 -12.057 -12.057 -12.058

0 -12.069 -12.070 -12.071 -12.071 -12.072

25 -12.082 -12.083 -12.084 -12.084 -12.084

65 -12.091 -12.092 -12.090 -12.090 -12.090

75 -12.093 -12.093 -12.091 -12.091 -12.091

--  - - - - - 

--  - - - - - 

- 

--  - - - - - 

Ambient Temperature  [°C]

Note: In case of input Volt.9V, Load 70%.

        12V, Load 80%.

　    Other case Load 100%.
Note: Slanted line shows the range of the rated

         ambient temperature.
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Model

Item    Testing Circuitry    Figure A

 1.Output Voltage Accuracy

  This is defined as the value of the output voltage, regulation load, ambient temperature and 

  input voltage varied at random in the range as specified below.

-40   -   65°C

9   -   36V

0   -   1.7A (AVR 2)：0  -  1.7A

  * Output Voltage Accuracy = ±(Maximum of Output Voltage  - Minimum of Output Voltage) / 2 

  * Output Voltage Accuracy (Ratio)  = × 100

 2.Values

Object

Maximum Voltage

Minimum Voltage

Object

Maximum Voltage

Minimum Voltage

- -

MGFW402412

Output Voltage Accuracy

Temperature         ：

Input Voltage       ：

Load Current (AVR 1)：

+12V1.7A

Item
Temperature  Input

±351 ±2.9

Output Output Voltage Accuracy

[°C]  Voltage[V] Current[A] Voltage[V] Value [mV] Ratio [%]

65 36 1.7 11.768

65 9 0 12.469

-12V1.7A

Item
Temperature  Input Output Output Voltage Accuracy

[°C]  Voltage[V] Current[A] Voltage[V] Value [mV] Ratio [%]

65 18 0 -12.422
±354 ±3.0

16 BC-11319

65 9 1.7 -11.715

Output Voltage Accuracy 

Rated Output Voltage 
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 1.Graph  2.Values

-12V: Rated Load Current

Input Volt. 24V

Load 100%

Object

 1.Graph  2.Values

+12V: Rated Load Current

Input Volt. 24V

Load 100%

 

- -

MGFW402412

Time Lapse Drift
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Time  [H]
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Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.

Load  50%

 Output

 Volt.

[2V/div]

Load 100%

 Output

 Volt.

[2V/div]

 Input

 Volt.

[10V/div] Time [10ms/div] Time [10ms/div]

 2.Values

Load

- -

MGFW402412

Rise and Fall Time

+12V1.7A

24 V

0

0

0

[ms]

Time Td Tr Ts Th Tf

50 % 6.6 4.0 10.6 0.5 3.3

18 BC-11319
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Object

 1.Graph Input Volt.

Load  50%

 Output

 Volt.

[2V/div]

Load 100%

 Output

 Volt.

[2V/div]

 Input

 Volt.

[10V/div] Time [10ms/div] Time [10ms/div]

 2.Values

Load

- -

MGFW402412

Rise and Fall Time

-12V1.7A

24 V

0

0

0

[ms]

Time Td Tr Ts Th Tf

50 % 6.6 4.0 10.6 0.5 3.5
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Model

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Load  50%

Load  70%

-12V: Load Current is same as well as +12V

Object

 1.Graph  2.Values

Load  50%

Load  70%

+12V: Load Current is same as well as -12V

- -

MGFW402412

Minimum Input Voltage 

  for Regulated Output Voltage

+12V1.7A

Ambient Input Voltage

In
p
u
t 
V

o
lt
a
g
e
 [
V

]

Temperature [V]

[°C] Load  50% Load  70%

-60 7.6 7.8

-40 7.5 7.6

-20 7.5 7.5

0 7.4 7.5

25 7.5 7.5

65 7.4 7.5

75 7.4 7.4

-- - -

-- - -

-- - -

-- - -

Ambient Temperature  [°C]

-12V1.7A

Ambient Input Voltage

In
p
u
t 
V

o
lt
a
g
e
 [
V

]

Temperature [V]

[°C] Load  50% Load  70%

-60 7.6 7.8

-40 7.5 7.6

-20 7.5 7.5

0 7.4 7.5

25 7.5 7.5

65 7.4 7.5

75 7.4 7.4

-- - -

-- - -

-- - -

-- - -

Ambient Temperature  [°C]

Note: Slanted line shows the range of the rated

         ambient temperature.
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

1.Graph Input Volt. 2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

-12V: Rated Load Current

Object

1.Graph Input Volt. 2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

+12V: Rated Load Current

- -

MGFW402412

Overcurrent Protection

+12V1.7A

9V

12V

18V Output Load Current  [A]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

24V Voltage Input Volt. Input Volt. Input Volt. Input Volt. Input Volt.

36V [V] 9[V] 12[V] 18[V] 24[V] 36[V]

12.000 1.696 2.055 2.354 2.354 2.324

11.400 - ※1 - ※2 - - -

10.800 - - - - -

9.600 - - - - -

8.400 - - - - -

7.200 - - - - -

6.000 - - - - -

4.800 - - - - -

3.600 - - - - -

0.000 - - - - -

Load Current  [A]

-12V1.7A

9V

12V

18V Output Load Current  [A]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

24V Voltage Input Volt. Input Volt. Input Volt.

-12.000 1.676 2.055 2.354

Input Volt. Input Volt.

36V [V] 9[V] 12[V] 18[V] 24[V] 36[V]

2.354 2.324

-11.400 - ※1 - ※2 - - -

-10.800 - - - - -

-9.600 - - - - -

-8.400 - - - - -

-7.200 - - - - -

-6.000 - - - - -

-4.800 - - - - -

-3.600 - - - - -

0.000 - - - - -

※1  Maximum output current at minimum input 
Voltage is 70% of rated load current.

※2  Maximum output current at 12V input 
Voltage is 80% of rated load current.

 
       Refer to instruction manuals for details of

 input derating.

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.

Intermittent operation activates when overcurrent

protection is activated.
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Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

Load Ratio  [%]

Measured as a single output(+24V). ※During this area, overcurrent protection
   activates.

22 BC-11319

100 - ※ 128 127

90 128

70 128 127 126

80 127

129 127 126

127- ※

- ※

40 128 127 127

127

50 128 127 127

60
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30 128 128 128

O
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%

]

0 133 132 133

10 128 127 127

20
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1.Graph

Load Increase

Input Volt: 9V Load Decrease Input Volt: 24V

Input Volt: 18V Input Volt: 36V

- -

S
w

it
c
h

in
g

 F
re

q
u

e
n

c
y
 [

k
H

z
]

S
w

it
c
h

in
g

 F
re

q
u

e
n

c
y
 [

k
H

z
]

MGFW402412

Switching frequency (by Load Current)

+/-12V1.7A

Load Current [A] Load Current [A]

Note: Slanted line shows the range of the rated load current.

-switching frequency of MG40 changes depending on load current and input voltage.

When load current is low, switching frequency becomes high and step down to low frequency at certain point.

There is hysteresis, so characteristic is different between load increase (sweep from 0% to 100%) and load

decrease (sweep from 100% to 0%).

-When load current is low, MG40 operates intermittently, so switching frequency can not be stable.

※ Maximum output current at minimum input Voltage is 70% of rated load current. 
Refer to instruction manuals for details of input derating. 
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Figure A

Figure Ｂ（Ripple and Ripple noise Characteristic）
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