
Approved by :

Design Manager

Prepared by :

Design Engineer

Regulated DC Power Supply
May 25, 2020

Kenichi Tsukada

Yoshihiko Saeki

TEST DATA OF MHFS31215

参考資料



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

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

 3.Line Regulation  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 4.Load Regulation  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 5.Ripple-Noise ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 6.Dynamic Load Response  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 7.Rise and Fall Time ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 8.Overcurrent Protection ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 9.Ambient Temperature Drift  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

10.Minimum Input Voltage for Regulated Output Voltage ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

11.Switching frequency (by Load Current) ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

12.Figure of Testing Circuitry ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

                              (Final Page  10)

CONTENTS

1

2

3

4

4

5

6

7

8

8

9

10

BC-11607

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

- -

MHFS31215

Input Current (by Load Current)

0.047 0.032

4.5V

5V

9V Load Input Current  [A]

In
p
u
t 
C

u
rr

e
n
t 
[A

]

12V Current Input Volt. Input Volt. Input Volt.

18V [A] 4.5[V] 5[V] 9[V] 12[V] 18[V]

Input Volt. Input Volt.

0.013 0.010

0.04 0.198 0.179 0.106 0.083 0.060

0.00 0.050

0.08 0.340 0.305 0.178 0.137 0.099

0.12 0.480 0.439 0.249 0.192 0.135

0.16 0.642 0.572 0.322 0.245 0.172

0.18 0.711 0.646 0.360 0.273 0.190

0.20 0.794 0.708 0.399 0.301 0.209

0.22 0.879 0.780 0.436 0.330 0.228

-- - - - - - 

-- - - - - - 

Load Current [A]

Note: Slanted line shows the range of the rated

         load current.

1 BC-11607
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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.

- -

MHFS31215

Efficiency (by Load Current)

4.5V

5V

E
ff
ic

ie
n
c
y
 [
%

]

12V Current Input Volt. Input Volt. Input Volt.

0.00 - - - 

9V Load Efficiency  [%]

18V [A] 4.5[V] 5[V] 9[V] 12[V] 18[V]

Input Volt. Input Volt.

- - 

0.04 69.6 68.9 64.5 62.2 57.6

0.08 79.0 79.0 75.7 73.6 68.2

0.12 82.3 82.3 80.1 78.6 74.4

0.16 83.1 83.3 82.8 81.4 77.9

0.18 83.1 83.5 83.4 82.5 79.1

0.20 83.3 83.5 83.8 82.9 80.0

0.22 83.5 83.8 84.1 83.4 80.8

-- - - - - - 

-- - - - - - 

Load Current [A]

Note: Slanted line shows the range of the rated

         load current.

2 BC-11607
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Load  50%

Load 100%

- -

MHFS31215

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%

4.3 14.982 14.986

4.5 14.983 14.986

5.0 14.983 14.987

7.5 14.984 14.987

9.0 14.984 14.987

12.0 14.984 14.987

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

15.0 14.984 14.988

18.0 14.984 14.988

3 BC-11607

20.0 14.985 14.988

14.20

14.60

15.00
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15.80

16.20
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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.

   Temperature          25°C

Item    Testing Circuitry    Figure B

Object

 1.Graph

10[mV/div]

- -

MHFS31215

Load Regulation

+15V0.2A

4.5V

5V

9V Load Output Voltage  [V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

12V Current Input Volt. Input Volt. Input Volt.

0.04 14.994 14.993 14.992

Input Volt. Input Volt.

18V [A] 4.5[V] 5[V] 9[V] 12[V] 18[V]

0.00 14.995 14.994 14.993 14.994 14.994

14.990 14.993

0.08 14.992 14.992 14.990 14.989 14.989

0.12 14.991 14.991 14.989 14.988 14.987

0.16 14.990 14.989 14.988 14.987 14.987

0.18 14.989 14.988 14.987 14.987 14.987

0.20 14.989 14.988 14.987 14.986 14.986

-

0.22 14.989 14.987 14.987 14.986 14.986

- - - - -

--  - - - -

Input Voltage 12V

--  - - - - -

--  

Load 100%

1[µs/div]

4 BC-11607

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.

Ripple-Noise

+15V0.2A

14.20

14.60

15.00

15.40

15.80

16.20

0.00 0.05 0.10 0.15 0.20 0.25
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input Volt.

Cycle

 t1,t2 = 50 μｓ

Load Current

Min.Load (0A)←→

Load 100% (0.2A)

200 mV/div

Min.Load (0A)←→

Load 50% (0.1A)

200 mV/div

- -5 BC-11607

100 ms

4  ms/div 4  ms/div

4  ms/div 4  ms/div

MHFS31215

Dynamic Load Response

+15V0.2A

12 V

t1 t2 
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.

Load  50%

 Output

 Volt.

[2V/div]

Load 100%

 Output

 Volt.

[2V/div]

 Input

 Volt.

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

 2.Values

Load

- -

MHFS31215

Rise and Fall Time

+15V0.2A

12 V

0

0

0

[ms]

Time Td Tr Ts Th Tf

50 % 0.4 0.8 1.2 0.3 7.6

6 BC-11607

100 % 0.4 0.8 1.2 0.2 3.2

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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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

- -

MHFS31215

Overcurrent Protection

+15V0.2A

4.5V

5V

9V Output Load Current  [A]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

12V Voltage Input Volt. Input Volt. Input Volt. Input Volt. Input Volt.

18V [V] 4.5[V] 5[V] 9[V] 12[V] 18[V]

14.3 0.281 0.289 0.310 0.305 0.293

13.5 0.301 0.304 0.320 0.319 0.302

12.0 0.331 0.334 0.354 0.340 0.323

10.5 0.371 0.377 0.386 0.364 0.346

9.0 0.412 0.419 0.414 0.389 0.366

7.5 0.464 0.469 0.446 0.415 0.387

6.0 0.524 0.524 0.483 0.447 0.414

4.5 0.576 0.576 0.519 0.478 0.440

3.0 0.649 0.645 0.565 0.512 0.469

1.5 0.721 0.715 0.608 0.550 0.498

0.0 0.741 0.724 0.593 0.529 0.472

BC-11607

-- - - - - -

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.
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Model

Item    Testing Circuitry    Figure A

Object

 1.Values

Item   for Regulated Output Voltage    Testing Circuitry    Figure A

Object

 1.Values

- -

MHFS31215

Ambient Temperature Drift

+15V0.2A

Ambient Temperature[℃]

Output Voltage  [V]

Input Volt.

4.5V

Input Volt.

5V

Input Volt.

9V

Input Volt.

12V

Input Volt.

18V

-40 14.861 14.862 14.864 14.865 14.866

25 14.981 14.982 14.982 14.983 14.983

75 15.020 15.020 15.021 15.022 15.022

Minimum Input Voltage 

+15V0.2A

Ambient Temperature[℃]
Input　Voltage　　　[V]

Load  50% Load  100%

-40 3.6 3.6

25 3.5 3.6

75 3.5 3.6

8 BC-11607
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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.

- -

MHFS31215

Switching frequency (by Load Current)

+15V0.2A

4.5V

5V

9V Load Switching Frequency  [kHz]

1243 1375 1338

0.04 748 802 992 1220 1258

18[V]

S
w

it
c
h
in

g
 F

re
q
u
e
n
c
y
 [
k
H

z
]

12V Current Input Volt. Input Volt. Input Volt.

0.00 983 1032

677 841 1059 1147

18V [A] 4.5[V] 5[V] 9[V] 12[V]

Input Volt. Input Volt.

0.12 518 564 723 947 1047

0.08 622

0.16 433 472 620 847 945

0.18 407 449 591 815 913

0.20 371 418 550 775 879

0.22 294 350 517 674 752

-- - - - - - 

-- - - - - - 

-- - - - - - 

Load Current [A]

Note: Slanted line shows the range of the rated

         load current.

 When load current is low, MH operates

intermittently, so switching frequency

would not become constant.

9 BC-11607

100

1000

10000

0.00 0.05 0.10 0.15 0.20 0.25

参考資料



- -10 BC-11607

Figure A

Figure Ｂ

DC Power
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Temperature Chamber

Power Supply Electronic
DC Load

DVM

Power Meter
Oscilloscope

Relay Unit

Electronic
Switch

Data Acquisition/Control Unit

Power
Supply

Input pin Output pin

+Vin

-Vin

+Vout

-Vout

Measuring board

C1
Electric
DC Load

Coaxial cable
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C

R

Osilloscope
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