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 1.Input Current (by Input Voltage) ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 2.Input Current (by Load Current)  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 3.Input Power (by Load Current)  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 4.Efficiency (by Input Voltage)  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 5.Efficiency (by Load Current) ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 6.Line Regulation  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 7.Load Regulation  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･
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 9.Ripple Voltage (by Load Current) ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･
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11.Ripple Voltage (by Ambient Temperature)  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

12.Ambient Temperature Drift  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

13.Output Voltage Accuracy  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

14.Time Lapse Drift ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･
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18.Overvoltage Protection･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

19.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%

- -

MGFS400505

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

3.8 0.106 0.004 0.004

3.9 0.104 4.048 1.619

4.0 0.093 4.152 9.202

4.1 0.101 4.160 8.755

4.2 0.091 4.032 8.918

4.3 0.099 3.920 8.461

4.4 0.097 3.838 8.194

4.5 0.096 3.787 7.715

5.0 0.089 3.363 6.869

7.0 0.025 2.389 4.859

Input Voltage  [V] 9.0 0.021 1.888 3.747

13.0 0.022 1.338 2.600

15.0 0.024 1.145 2.325

Note: Slanted line shows the range of the rated

         input voltage.
-- - - -

-- - - -

--

1 BC-11310

- - -

-- - - -

0.0

3.2

6.4

9.6

12.8

16.0

0 4 8 12 16
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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.

- -

MGFS400505

Input Current (by Load Current)

0.089 0.025

4.5V

5V

7V Load Input Current  [A]

In
p
u
t 
C

u
rr

e
n
t 
[A

]

9V Current Input Volt. Input Volt. Input Volt.

13V [A] 4.5[V] 5[V] 7[V] 9[V] 13[V]

Input Volt. Input Volt.

0.021 0.022

1.2 1.551 1.396 1.000 0.796 0.584

0.0 0.096

2.4 3.028 2.696 1.937 1.529 1.087

3.0 3.787 3.363 2.389 1.888 1.338

3.6 4.505 4.084 2.879 2.257 1.590

4.2 5.321 4.780 3.338 2.609 1.843

4.8 6.097 5.486 3.852 2.993 2.097

6.0 7.715 6.869 4.859 3.747 2.600

6.6 8.553 7.784 5.352 4.102 2.866

- 

-- - - - - - 

Load Current [A]

Note: Slanted line shows the range of the rated

         load current.

2 BC-11310

-- - - - - 0.0

3.2

6.4

9.6

12.8

16.0

0.0 2.0 4.0 6.0 8.0
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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.

- -

MGFS400505

Input Power (by Load Current)

4.5V

5V

In
p
u
t 
P

o
w

e
r 

[W
]

9V Current Input Volt. Input Volt. Input Volt.

0.0 0.43 0.45 0.17 

7V Load Input Power  [W]

13V [A] 4.5[V] 5[V] 7[V] 9[V] 13[V]

Input Volt. Input Volt.

0.19 0.29 

1.2 6.98 6.99 7.07 7.22 7.60 

2.4 13.69 13.65 13.66 13.77 14.18 

3.0 17.16 17.06 16.96 17.09 17.43 

3.6 20.51 20.41 20.27 20.35 20.81 

4.2 24.13 23.96 23.66 23.68 24.06 

4.8 27.76 27.53 27.07 27.02 27.32 

6.0 35.36 34.91 34.08 33.84 33.98 

6.6 39.36 38.86 37.67 37.31 37.36 

-

-- - - - - -

Load Current [A]

Note: Slanted line shows the range of the rated

         load current.

3 BC-11310

-- - - - -0

20

40

60

80
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

- -

MGFS400505

Efficiency (by Input Voltage)

Load  50%

Load 100% Input Efficiency

E
ff
ic

ie
n
c
y
  
[%

]

Voltage [%]

4.5 89.0 85.8

5.0

[V] Load  50% Load 100%

4.3 88.8 84.8

89.3 87.0

7.0 89.3 89.0

9.0 88.7 89.6

-  

11.0 88.0 89.5

13.0 86.9 89.3

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

4 BC-11310

15.0 85.7 88.6

-- -  

55

65

75

85

95

0 4 8 12 16
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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.

- -

MGFS400505

Efficiency (by Load Current)

4.5V

5V

E
ff
ic

ie
n
c
y
 [
%

]

9V Current Input Volt. Input Volt. Input Volt.

0.0 - - - 

7V Load Efficiency  [%]

13V [A] 4.5[V] 5[V] 7[V] 9[V] 13[V]

Input Volt. Input Volt.

- - 

1.2 86.7 86.7 85.6 83.9 79.7

2.4 88.5 88.7 88.7 88.0 85.5

3.0 89.0 89.3 89.3 88.7 86.9

3.6 88.6 89.1 89.7 89.4 87.4

4.2 88.0 88.6 89.8 89.7 88.3

4.8 87.4 88.1 89.6 89.8 88.8

6.0 85.8 87.0 89.0 89.6 89.3

6.6 84.8 85.9 88.6 89.4 89.3

- 

-- - - - - - 

Load Current [A]

Note: Slanted line shows the range of the rated

         load current.

5 BC-11310

-- - - - - 55

65

75

85

95

0.0 2.0 4.0 6.0 8.0
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Load  50%

Load 100%

- -

MGFS400505

Line Regulation

+5V6A

Input Output Voltage

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage [V]

[V] Load  50% Load  100%

4.3 5.057 5.056

4.5 5.057 5.056

5.0 5.057 5.056

7.0 5.056 5.056

9.0 5.056 5.056

11.0 5.056 5.056

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

13.0 5.056 5.056

15.0 5.056 5.056

6 BC-11310

-- - -  

4.8

4.9

5.0

5.1

5.2

5.3

0 4 8 12 16
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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.

- -

MGFS400505

Load Regulation

+5V6A

4.5V

5V

7V Load Output Voltage  [V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

9V Current Input Volt. Input Volt. Input Volt.

1.2 5.058 5.057 5.057

Input Volt. Input Volt.

13V [A] 4.5[V] 5[V] 7[V] 9[V] 13[V]

0.0 5.059 5.058 5.058 5.057 5.057

5.057 5.057

2.4 5.057 5.057 5.057 5.056 5.056

3.0 5.057 5.057 5.056 5.056 5.056

3.6 5.057 5.056 5.056 5.056 5.056

4.2 5.057 5.056 5.056 5.056 5.056

4.8 5.057 5.056 5.056 5.056 5.056

6.0 5.056 5.056 5.056 5.056 5.056

6.6 5.056 5.056 5.056 5.056 5.056

- -

--  - - - - -

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.

7 BC-11310

--  - - -4.8

4.9

5.0

5.1

5.2

5.3

0.0 2.0 4.0 6.0 8.0
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input Volt.

Cycle

 t1,t2 = 100 μｓ

Load Current

Min.Load (0A)←→

Load 100% (6A)

100 mV/div

Min.Load (0A)←→

Load 50% (3A)

100 mV/div

Load 50% (3A)←→

Load 100% (6A)

100 mV/div

- -

400 μs/div 400 μs/div

8 BC-11310

100 ms

400 μs/div 400 μs/div

400 μs/div 400 μs/div

MGFS400505

Dynamic Load Response

+5V6A

5 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.

- -9 BC-11310

-- - -

Load Current  [A]

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

Note: Slanted line shows the range of the rated

         load current.

-- - -

-- - -

6.6 35 5

-- - -

4.8 10 5

6.0 25 5

2.4 5 5

3.6 5 5

4.5 [V] 13 [V]

0.0 5 10

1.2 5 5

+5V6A

4.5V

13V Load Ripple Voltage [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A]

MGFS400505

Ripple Voltage (by Load Current)

0

50

100

150

200

0.0 2.0 4.0 6.0 8.0

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.

- -10 BC-11310

-- - -

Load Current  [A]

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

Note: Slanted line shows the range of the rated

         load current.

-- - -

-- - -

6.6 40 15

-- - -

4.8 15 10

6.0 30 15

2.4 10 10

3.6 10 10

4.5 [V] 13 [V]

0.0 10 10

1.2 10 10

+5V6A

4.5V

13V Load Ripple-Noise [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A]

MGFS400505

Ripple-Noise

0

50

100

150

200

0.0 2.0 4.0 6.0 8.0

 
Fig.Complex Ripple Noise Wave Form 
 
 

 
Ripple  Noise[mVp-p] 
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Model

Item    Testing Circuitry    Figure B

Object

 1.Graph  2.Values

Load  50%

Load 100%

Input Volt. 5V

Measured by 100 MHz Oscilloscope.

- -

-- - -

    Ambient Temperature  [°C]

Note: Slanted line shows the range of the rated

         ambient temperature.

11 BC-11310

-- - -

-- - -

-- - -

-- - -

60 5 15

85 5 10

-20 5 25

25 5 15

-60 10 35

-40 10 30

Ripple Voltage (by Ambient Temp.)

+5V6A

Ambient Ripple Voltage

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Temperature [mV]

[°C] Load  50% Load  100%

MGFS400505

0

50

100

150

200

-60 -20 20 60 100
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Model

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

- -

MGFS400505

Ambient Temperature Drift

+5V6A

4.5V

5V

7V Ambient Output Voltage  [V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

9V Temperature Input Volt. Input Volt. Input Volt. Input Volt. Input Volt.

13V [°C] 4.5[V] 5[V] 7[V] 9[V] 13[V]

-60 5.011 5.013 5.014 5.016 5.017

-40 5.025 5.026 5.028 5.029 5.030

-20 5.037 5.038 5.039 5.040 5.041

0 5.046 5.047 5.048 5.048 5.049

25 5.054 5.054 5.055 5.055 5.055

45 5.057 5.058 5.058 5.058 5.058

55 5.059 5.059 5.059 5.059 5.059

--  - - - - - 

--  - - - - - 

--  - - - - - 

--  - - - - - 

Ambient Temperature  [°C]

Load 100%

Note: Slanted line shows the range of the rated

         ambient temperature.

12 BC-11310

4.8

4.9

5.0

5.1

5.2

5.3

-60 -20 20 60 100
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Model

Item    Testing Circuitry    Figure A

Object

 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   -   45°C

4.5   -   13V

0   -   6A

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

  * Output Voltage Accuracy (Ratio)  = × 100

 2.Values

Maximum Voltage

Minimum Voltage

- -

MGFS400505

Output Voltage Accuracy

+5V6A

Temperature    ：

Ratio [%]

Input Voltage  ：

Load Current   ：

Item
Temperature  Input Output

0 5.060
±18 ±0.4

Output Voltage Accuracy

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

13 BC-11310

-40 4.5 6 5.025

45 4.5

Output Voltage Accuracy 

Rated Output Voltage 
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 1.Graph  2.Values

Input Volt. 5V

Load 100%

 

- -

MGFS400505

Time Lapse Drift

+5V6A

Time since Output

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

start Voltage

[H] [V]

0.0 5.054

0.5 5.058

1.0 5.058

2.0 5.058

3.0 5.058

4.0 5.058

5.0 5.058

6.0 5.058

7.0 5.058

8.0 5.058

Time  [H]

14 BC-11310
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 1.Graph Input Volt.

Load  50%

 Output

 Volt.

[1V/div]

Load 100%

 Output

 Volt.

[1V/div]

 Input

 Volt.

[1V/div] Time [10ms/div] Time [10ms/div]

 2.Values

Load

- -

MGFS400505

Rise and Fall Time

+5V6A

5 V

0

0

0

[ms]

Time Td Tr Ts Th Tf

50 % 7.9 1.9 9.8 0.2 3.1

15 BC-11310

100 % 7.4 4.2 11.6 0.2 1.0

90% 

10% 

Td Tr Th Tf 

Ts 

Output 
 Volt. 

Input 
 Volt. 

90% 

10% 

Td Tr Th Tf 

Ts 

Output 
 Volt. 

Input 
 Volt. 

90%

10%

Td Tr Th Tf

Ts

Output
Volt.

Input
Volt.

90%

10%

Td Tr Th Tf

Ts

Output
Volt.

Input
Volt.
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 1.Graph  2.Values

Load  50%

Load 100%

- -

MGFS400505

Minimum Input Voltage 

+5V6A

Ambient Input Voltage

In
p
u
t 
V

o
lt
a
g
e
 [
V

]

Temperature [V]

[°C] Load  50% Load  100%

-60 3.5 3.7

-40 3.6 3.7

-20 3.5 3.7

0 3.7 3.7

25 3.7 3.7

45 3.7 3.7

55 3.7 3.7

-- - -

-- - -

-- - -

-- - -

Ambient Temperature  [°C]

Note: Slanted line shows the range of the rated

         ambient temperature.

16 BC-11310
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 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

- -

MGFS400505

Overcurrent Protection

+5V6A

4.5V

5V

7V Output Load Current  [A]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

9V Voltage Input Volt. Input Volt. Input Volt. Input Volt. Input Volt.

13V [V] 4.5[V] 5[V] 7[V] 9[V] 13[V]

5.00 6.748 7.122 7.831 8.065 7.493

4.75 - - - - -

4.50 - - - - -

4.00 - - - - -

3.50 - - - - -

3.00 - - - - -

2.50 - - - - -

2.00 - - - - -

1.50 - - - - -

1.00 - - - - -

0.50 - - - - -

17 BC-11310

0.00 - - - - -

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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 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

MGFS400505

Overvoltage Protection

+5V6A

4.5V

5V

13V Load Operating Point [%]

Ratio Input Volt. Input Volt. Input Volt.

[%] 4.5[V] 5[V] 13[V]

O
p
e
ra

ti
n
g
 P

o
in

t 
 [
%

]

0 135 136 136

10 128 128 128

20 129 130 129

30 130 130 130

40 130 128 130

129

50 129 129 128

60 130 130 130

131

70 131 130 128

80 133 131

100 - ※ 134 131

90 134 133

Load Ratio  [%]

※During this area, overcurrent protection

   activates.

18 BC-11310
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 1.Graph

Load Increase

Input Volt: 4.5V Load Decrease Input Volt: 9V

Input Volt: 5V Input Volt: 13V

- -

  
  

  
  

  
  

  
  

 S
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k
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]

S
w
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in
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 F
re

q
u

e
n

c
y
 [

k
H

z
]

MGFS400505

Switching frequency (by Load Current)

5V6A

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.

19 BC-11310
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Figure A

Figure Ｂ（Ripple and Ripple noise Characteristic）

- -20 BC-11310
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