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 1.Input Current (by Input Voltage) ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･
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 4.Efficiency (by Input Voltage)  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･
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 6.Line Regulation  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･
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11.Ripple Voltage (by Ambient Temperature)  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･
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18.Switching frequency (by Load Current) ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Load 100%  2.Values

Load  50%

Load   0%

- -

MGFW62415

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

6.0 0.003 0.003 0.003

8.0 0.004 0.003 0.004

8.2 0.003 0.003 0.003

8.4 0.003 0.003 0.003

8.6 0.030 0.412 0.811

8.8 0.029 0.403 0.809

9.0 0.029 0.394 0.791

12.0 0.024 0.294 0.580

18.0 0.018 0.197 0.384

24.0 0.014 0.149 0.287

Input Voltage  [V] 30.0 0.008 0.120 0.231

--

36.0 0.006 0.102 0.193

40.0 0.005 0.093 0.176

-- - - -

-- - - -

1 BC-11043

- - -

-- - - -

Note: Slanted line shows the range of the rated

         input voltage.
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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.

- -

MGFW62415

Input Current (by Load Ratio)

0.024 0.018

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.

0.014 0.006

20 0.171 0.130 0.090 0.068 0.049

0 0.029

40 0.321 0.239 0.162 0.122 0.084

60 0.461 0.345 0.232 0.176 0.120

80 0.630 0.463 0.308 0.231 0.156

100 0.791 0.580 0.384 0.287 0.193

110 0.876 0.638 0.420 0.314 0.211

-- - - - - - 

-- - - - - - 

-- - - - - - 

Load Ratio [%]

2 BC-11043
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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.

- -

MGFW62415

Input Power (by Load Ratio)

9V

12V

In
p
u
t 
P

o
w

e
r 

[W
]

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

0 0.26 0.28 0.32 

18V Load Input Power  [W]

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

Input Volt. Input Volt.

0.35 0.23 

20 1.53 1.55 1.61 1.63 1.75 

40 2.83 2.85 2.89 2.92 3.03 

60 4.16 4.16 4.19 4.22 4.33 

80 5.53 5.49 5.50 5.52 5.62 

100 6.91 6.84 6.83 6.84 6.95 

110 7.63 7.53 7.50 7.50 7.60 

-- - - - - -

-- - - - - -

-- - - - - -

Load Ratio [%]

3 BC-11043

-- - - - - -0
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

- -

MGFW62415

Efficiency (by Input Voltage)

Load  50%

Load 100% Input Efficiency

E
ff
ic

ie
n
c
y
  
[%

]

Voltage [%]

9.0 86.1 87.3

12.0

[V] Load  50% Load 100%

8.6 86.4 87.1

86.0 88.1

15.0 85.5 88.4

18.0 85.1 88.3

86.1

24.0 84.5 88.1

30.0 83.3 87.8

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

4 BC-11043

36.0 81.8 87.0

40.0 80.6
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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.

- -

MGFW62415

Efficiency (by Load Ratio)

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 78.2 77.6 75.2 73.2 69.0

40 84.9 84.6 83.3 82.5 79.4

60 86.7 86.7 86.2 85.9 83.5

80 87.3 87.8 87.6 87.3 86.0

100 87.3 88.1 88.3 88.1 87.0

110 86.8 88.1 88.3 88.4 87.3

-- - - - - - 

-- - - - - - 

-- - - - - - 

Load Ratio [%]

5 BC-11043

-- - - - - - 55

65
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85

95
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Load  50%

Load 100%

Object -15V0.2A

 1.Graph  2.Values

Load  50%

Load 100%

- -

MGFW62415

Line Regulation

+15V0.2A

Input Output Voltage

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage [V]

[V] Load  50% Load  100%

8.6 15.134 15.054

9.0 15.134 15.055

12.0 15.128 15.057

15.0 15.124 15.058

18.0 15.121 15.058

24.0 15.116 15.056

30.0 15.113 15.056

36.0 15.111 15.055

40.0 15.110 15.055

Input Voltage  [V]

Input Output Voltage

-15V：Rated Load Current

[V]

[V] Load  50% Load  100%

8.6 -15.159 -15.079

-15.158 -15.079

12.0 -15.150 -15.078

15.0 -15.146 -15.077

9.0

18.0 -15.143 -15.077

24.0 -15.140 -15.077

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

30.0 -15.137 -15.077

36.0 -15.134 -15.076

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage

6 BC-11043

40.0 -15.133 -15.076

+15V：Rated Load Current

14.2
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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.

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

- -

MGFW62415

Load Regulation

+15V0.2A

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 15.286 15.264 15.242 15.228 15.217

0.04 15.201 15.189 15.175 15.166 15.157

0.08 15.156 15.148 15.139 15.133 15.127

0.12 15.119 15.115 15.110 15.106 15.101

0.16 15.087 15.086 15.083 15.080 15.077

0.20 15.055 15.057 15.058 15.056 15.055

0.22 15.039 15.044 15.045 15.045 15.044

--  - - - - -

- - -

--  - - - - -

--  - - - - -

--  - -

Load Current  [A]

-15V0.2A

9V

12V

-15V：Rated Load Current

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 -15.310 -15.286 -15.264 -15.251 -15.238

0.04 -15.226 -15.210 -15.197 -15.189 -15.179

0.08 -15.178 -15.168 -15.160 -15.155 -15.149

0.12 -15.142 -15.135 -15.129 -15.126 -15.123

0.16 -15.109 -15.105 -15.101 -15.100 -15.098

0.20 -15.079 -15.078 -15.077 -15.077 -15.076

0.22 -15.064 -15.065 -15.064 -15.065 -15.066

--  - - - - -

- - -

--  - - - - -

--  - - - - -

--  - -

+15V：Rated Load Current

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.

7 BC-11043
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input Volt.

-15V:rated load current.

Cycle

 t1,t2 = 100 μｓ

Load Current

Min.Load (0A)←→

Load 100% (0.2A)

200 mV/div

Min.Load (0A)←→

Load 50% (0.1A)

200 mV/div

Load 50% (0.1A)←→

Load 100% (0.2A)

200 mV/div

- -

4  ms/div 4  ms/div

8 BC-11043

100 ms

4  ms/div 4  ms/div

4  ms/div 4  ms/div

MGFW62415

Dynamic Load Response

+15V0.2A

24 V

t1 t2 
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input Volt.

+15V:rated load current.

Cycle

 t1,t2 = 100 μｓ

Load Current

Min.Load (0A)←→

Load 100% (0.2A)

200 mV/div

Min.Load (0A)←→

Load 50% (0.1A)

200 mV/div

Load 50% (0.1A)←→

Load 100% (0.2A)

200 mV/div

- -

4  ms/div 4  ms/div

9 BC-11043

100 ms

4  ms/div 4  ms/div

4  ms/div 4  ms/div

MGFW62415

Dynamic Load Response

-15V0.2A

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.

- -10 BC-11043

-- - -

Load Current  [A] -15V: Rated Load Current

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

Note: Slanted line shows the range of the rated

         load current.

-- - -

-- - -

0.22 20 5

-- - -

0.16 10 5

0.20 15 5

0.08 5 5

0.12 5 5

9 [V] 36 [V]

0.00 5 5

0.04 5 5

+15V0.2A

9V

36V Load Ripple Voltage [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A]

MGFW62415

Ripple Voltage (by Load Current)

0

100

200

300

400

0.00 0.05 0.10 0.15 0.20 0.25

Ripple [mVp-p] 

Fig.Complex Ripple Wave Form 
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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.

- -11 BC-11043

-- - -

Load Current  [A] +15V: Rated Load Current

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

Note: Slanted line shows the range of the rated

         load current.

-- - -

-- - -

0.22 20 5

-- - -

0.16 10 5

0.20 15 5

0.08 5 5

0.12 5 5

9 [V] 36 [V]

0.00 5 5

0.04 5 5

-15V0.2A

9V

36V Load Ripple Voltage [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A]

MGFW62415

Ripple Voltage (by Load Current)

0

100

200

300

400

0.00 0.05 0.10 0.15 0.20 0.25

Ripple [mVp-p] 

Fig.Complex Ripple Wave Form 
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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.

- -12 BC-11043

-- - -

Load Current  [A] -15V: Rated Load Current

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
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Load 100%

Input Volt. 24V

Measured by 100 MHz Oscilloscope.
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    Ambient Temperature  [°C] +15V: Rated Load Current

Note: Slanted line shows the range of the rated

         ambient temperature.
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 1.Graph Input Volt.  2.Values
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36V [°C] 9[V] 12[V] 18[V] 24[V] 36[V]

-60 14.983 14.985 14.986 14.984 14.979

-40 15.011 15.013 15.013 15.011 15.008

-20 15.032 15.034 15.034 15.032 15.029

0 15.046 15.047 15.048 15.047 15.044
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+15V：Rated Load CurrentAmbient Temperature  [°C]

Note: Slanted line shows the range of the rated

         ambient temperature.
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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   -   80°C

9   -   36V

0   -   0.2A (AVR 2)：0  -  0.2A

  * 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

- -

MGFW62415

Output Voltage Accuracy

Temperature         ：

Input Voltage       ：

Load Current (AVR 1)：

+15V0.2A

Item
Temperature  Input

±241 ±1.6

Output Output Voltage Accuracy

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

-40 9 0.2 14.816

75 9 0 15.298

-15V0.2A

Item
Temperature  Input Output Output Voltage Accuracy

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

75 9 0 -15.322
±242 ±1.6
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-40 9 0.2 -14.839

Output Voltage Accuracy 

Rated Output Voltage 
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 1.Graph Input Volt.

Load  50%

 Output

 Volt.

[2V/div]

Load 100%

 Output
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 Volt.

[10V/div] Time [5ms/div] Time [5ms/div]

 2.Values
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- -
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Rise and Fall Time
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24 V
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Rise and Fall Time
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0

0

[ms]

Time Td Tr Ts Th Tf
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Load  50%

Load 100%
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 1.Graph  2.Values

Load  50%

Load 100%
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Minimum Input Voltage 

  for Regulated Output Voltage
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Temperature [V]

[°C] Load  50% Load  100%

-60 7.6 7.7

-40 7.5 7.6

-20 7.5 7.6

0 7.5 7.6

25 7.4 7.5

80 7.3 7.4

90 7.3 7.4

-- - -

-- - -

-- - -

-- - -

Ambient Temperature  [°C]
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25 7.4 7.5

80 7.3 7.4

90 7.3 7.4

-- - -
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-- - -

-- - -

Ambient Temperature  [°C]

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.
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 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

Input Volt.

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

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

14.3 0.298 0.320 0.311 0.305 0.304

13.5 0.327 0.348 0.337 0.328 0.324

12.0 0.387 0.409 0.392 0.375 0.363

10.5 0.455 0.474 0.448 0.425 0.408

9.0 0.530 0.543 0.503 0.476 0.453

7.5 0.614 0.614 0.561 0.530 0.501

6.0 0.703 0.690 0.625 0.586 0.551

4.5 0.801 0.775 0.693 0.645 0.603

3.0 0.905 0.871 0.765 0.708 0.656

1.5 1.011 0.964 0.839 0.768 0.704

0.0 1.042 0.948 0.796 0.722 0.653
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-12.0 0.390 0.410 0.395 0.378 0.364

-10.5 0.459 0.475 0.450 0.427 0.409

-9.0 0.534 0.544 0.506 0.478 0.455

-7.5 0.618 0.617 0.565 0.531 0.504

-6.0 0.711 0.694 0.629 0.589 0.554

-4.5 0.810 0.779 0.698 0.650 0.606

-3.0 0.915 0.881 0.771 0.712 0.661

-1.5 1.035 0.980 0.848 0.776 0.711

0.0 1.079 0.977 0.817 0.734 0.656

-- - - - - -

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.
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 1.Graph Input Volt.  2.Values
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Input Volt.

Input Volt.

Input Volt.

- -

Load Current [A]

Note: Slanted line shows the range of the rated

         load current.

 When load current is low, MG operates

intermittently, so switching frequency

would not become constant.

22 BC-11043

-- - - - - - 

-- - - - - - 

-- - - - - - 

0.22 159 213 298 357 429

0.20 171 229 318 379 455

0.16 203 269 368 436 515

0.12 249 325 436 510 593

0.10 280 361 480 557 642

0.08 321 408 533 613 702

1030 1150

0.04 446 549 688 773 860

Input Volt. Input Volt.

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

S
w

it
c
h
in

g
 F

re
q
u
e
n
c
y
 [
k
H

z
]

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

0.00 731 839 980

9V

12V

18V Load Input Current  [A]

MGFW62415

Switching frequency (by Load Current)

+/-15V0.2A

100

1000

10000

0.00 0.05 0.10 0.15 0.20 0.25

参考資料



Figure A

Figure Ｂ（Ripple and Ripple noise Characteristic）
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