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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.

- -

Load Ratio [%]

1 BC-11615

-- - - - - - 

-- - - - - - 

-- - - - - - 

110 0.464 0.346 0.231 0.174 0.119

100 0.420 0.314 0.211 0.160 0.109

90 0.379 0.284 0.191 0.145 0.099

80 0.339 0.253 0.170 0.130 0.089

60 0.256 0.194 0.131 0.100 0.070

40 0.176 0.134 0.092 0.071 0.050

0.008 0.006

20 0.099 0.077 0.053 0.041 0.031

0 0.024

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

Input Volt. Input Volt.

In
p
u
t 
C

u
rr

e
n
t 
[A

]

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

0.020 0.015

9V

12V

18V Load Input Current  [A]
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Input Current (by Load Current)
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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.

- -

Load Ratio [%]

2 BC-11615

-- - - - - - 

-- - - - - - 

-- - - - - - 

110 81.4 82.4 82.3 81.5 79.7

100 81.6 82.1 81.7 80.9 79.1

90 81.4 81.6 81.3 80.5 78.2

80 81.2 81.0 80.8 79.9 77.2

60 79.8 79.6 78.6 77.5 74.0

40 77.2 75.9 74.0 72.4 68.5

- - 

20 68.0 66.4 63.5 61.3 55.6

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

Input Volt. Input Volt.

18V Load Efficiency  [%]

E
ff
ic

ie
n
c
y
 [
%

]

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

0 - - - 

MHFW32412

Efficiency (by Load Current)
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Load  50%

Load 100%

Object -12V0.13A

 1.Graph  2.Values

Load  50%

Load 100%

- -3 BC-11615

40.0 -12.147 -12.076

+12V:Rated Load Current

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

30.0 -12.148 -12.076

36.0 -12.147 -12.076

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage

18.0 -12.152 -12.077

24.0 -12.149 -12.077

-12.167 -12.079

12.0 -12.161 -12.078

15.0 -12.155 -12.078

9.0

[V]

[V] Load  50% Load  100%

8.6 -12.168 -12.079

40.0 12.152 12.081

Input Voltage  [V]

Input Output Voltage

-12V:Rated Load Current

30.0 12.153 12.081

36.0 12.153 12.081

18.0 12.155 12.080

24.0 12.153 12.080

12.0 12.162 12.079

15.0 12.157 12.080

Load  100%

8.6 12.166 12.077

9.0 12.166 12.078

Line Regulation

+12V0.13A

Input Output Voltage

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage [V]
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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]

-12V:Rated Load Current

- -

-12V:Rated Load Current

Load 100%

1[µs/div]

4 BC-11615

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.

Ripple-Noise

+12V0.13A

Input Voltage 24V

--  - - - - -

--  - - - - -

--  - - - - -

0.143 12.061 12.064 12.067 12.068 12.069

0.130 12.076 12.078 12.079 12.080 12.081

0.117 12.092 12.092 12.093 12.093 12.093

0.104 12.109 12.108 12.107 12.107 12.106

0.078 12.145 12.143 12.138 12.136 12.136

12.222 12.217

0.052 12.191 12.183 12.177 12.175 12.172

24[V] 36[V]

0.000 12.365 12.344 12.326 12.318 12.312

Input Volt. Input Volt.

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

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

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

0.026 12.250 12.239 12.228

+12V0.13A

9V

12V

18V Load Output Voltage  [V]

MHFW32412

Load Regulation
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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]

+12V:Rated Load Current

- -

+12V:Rated Load Current

Load 100%

1[µs/div]

5 BC-11615

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.

Ripple-Noise

-12V0.13A

Input Voltage 24V

--  - - - - -

--  - - - - -

--  - - - - -

0.143 -12.064 -12.064 -12.065 -12.065 -12.065

0.130 -12.079 -12.078 -12.077 -12.077 -12.076

0.117 -12.094 -12.092 -12.090 -12.089 -12.088

0.104 -12.111 -12.107 -12.105 -12.102 -12.100

0.078 -12.146 -12.142 -12.135 -12.131 -12.130

-12.218 -12.212

0.052 -12.192 -12.181 -12.173 -12.170 -12.166

24[V] 36[V]

0.000 -12.370 -12.346 -12.325 -12.316 -12.310

Input Volt. Input Volt.

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

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

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

0.026 -12.252 -12.238 -12.225

-12V0.13A
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12V

18V Load Output Voltage  [V]

MHFW32412

Load Regulation
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input Volt.

-12V:rated load current.

Cycle

 t1,t2 = 50 μｓ

Load Current

Min.Load (0A)←→

Load 100% (0.13A)

200 mV/div

Min.Load (0A)←→

Load 50% (0.065A)

200 mV/div

- -

Dynamic Load Response

+12V0.13A

100

MHFW32412

ms

24 V

BC-11615

2  ms/div

2  ms/div 2  ms/div

6

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 = 50 μｓ

Load Current

Min.Load (0A)←→

Load 100% (0.13A)

200 mV/div

Min.Load (0A)←→

Load 50% (0.065A)

200 mV/div

- -

Dynamic Load Response

-12V0.13A

100

MHFW32412

ms

24 V

BC-11615

2  ms/div

2  ms/div 2  ms/div

7

2  ms/div

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.

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

 2.Values

Load

- -8 BC-11615

100 % 1.3 0.7 2.0 0.2 2.0

50 % 1.3 0.6 1.9 0.3 6.1

0

0

0

[ms]

Time Td Tr Ts Th Tf

MHFW32412

Rise and Fall Time

+12V0.13A

24 V

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.

Load  50%

 Output

 Volt.

[2V/div]

Load 100%

 Output

 Volt.

[2V/div]

 Input

 Volt.

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

 2.Values

Load

- -9 BC-11615

100 % 1.3 0.7 2.0 0.2 2.2

50 % 1.3 0.6 1.9 0.3 6.4

0

0

0

[ms]

Time Td Tr Ts Th Tf

MHFW32412

Rise and Fall Time

-12V0.13A

24 V

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.

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

Input Volt.

Input Volt.

- -

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.

10 BC-11615

+12V:Rated Load Current

-- - - - - -

0.0 0.736 0.694 0.628 0.570 0.540

-1.2 0.750 0.752 0.682 0.646 0.624

-2.4 0.653 0.680 0.636 0.607 0.585

-3.6 0.623 0.640 0.591 0.565 0.548

-4.8 0.568 0.585 0.542 0.515 0.507

-6.0 0.506 0.531 0.493 0.471 0.465

-7.2 0.442 0.475 0.446 0.428 0.426

-8.4 0.389 0.418 0.404 0.390 0.389

-9.6 0.341 0.370 0.364 0.353 0.354

0.301 0.303

-10.8 0.301 0.331 0.328 0.321 0.323

Input Volt. Input Volt.

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

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

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

-11.4 0.280 0.306 0.304

Load Current  [A]

-12V0.13A

9V

12V

18V Output Load Current  [A]

-12V:Rated Load Current

-- - - - - -

0.0 0.704 0.676 0.594 0.554 0.527

1.2 0.719 0.723 0.662 0.626 0.607

2.4 0.635 0.660 0.619 0.587 0.568

3.6 0.605 0.622 0.572 0.543 0.531

4.8 0.549 0.565 0.524 0.495 0.487

6.0 0.485 0.508 0.474 0.453 0.447

7.2 0.424 0.450 0.425 0.407 0.405

8.4 0.368 0.395 0.380 0.366 0.366

9.6 0.318 0.345 0.339 0.328 0.329

10.8 0.275 0.304 0.296 0.290 0.296

36[V]

11.4 0.254 0.280 0.278 0.276 0.278

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

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.

Overcurrent Protection

+12V0.13A

9V

12V

18V Output

MHFW32412
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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

- -

70 7.0 7.1

11 BC-11615

25 7.2 7.2

Minimum Input Voltage 

+12V0.13A

Ambient Temperature[℃]
Input　Voltage　　　[V]

-40 7.4 7.3

Load  50% Load  100%

70 12.074 12.076 12.077 12.077 12.078

-12V:Rated Load Current

25 12.076 12.078 12.079 12.080 12.081

Input Volt.

36V

-40 12.015 12.017 12.019 12.019 12.021

MHFW32412

Ambient Temperature Drift

+12V0.13A

Ambient Temperature[℃]

Output Voltage  [V]

Input Volt.

9V

Input Volt.

12V

Input Volt.

18V

Input Volt.

24V
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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

- -

70 7.0 7.1

12 BC-11615

25 7.2 7.2

Minimum Input Voltage 

-12V0.13A

Ambient Temperature[℃]
Input　Voltage　　　[V]

-40 7.3 7.4

Load  50% Load  100%

70 -12.081 -12.079 -12.078 -12.077 -12.077

+12V:Rated Load Current

25 -12.079 -12.078 -12.077 -12.077 -12.076

Input Volt.

36V

-40 -12.010 -12.011 -12.012 -12.012 -12.013

MHFW32412

Ambient Temperature Drift

-12V0.13A

Ambient Temperature[℃]

Output Voltage  [V]

Input Volt.

9V

Input Volt.

12V

Input Volt.

18V

Input Volt.

24V
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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.

- -

MHFW32412

Switching frequency (by Load Current)

+/-12V0.13A

9V

12V

18V Load Switching Frequency  [kHz]

1004 1022 966

0.026 613 715 833 905 917

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.

0.000 811 901

582 687 776 847

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

Input Volt. Input Volt.

0.078 399 491 609 691 764

0.052 484

0.104 339 421 540 617 688

0.117 312 398 502 585 662

0.130 294 374 478 555 631

0.143 270 349 459 525 598

-- - - - - - 

-- - - - - - 

-- - - - - - 

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.

13 BC-11615

100

1000

10000

0.00 0.04 0.08 0.12 0.16

参考資料



- - BC-1161514

Figure A

Figure Ｂ

DC Pow er
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Temperature Chamber

Pow er Supply Electronic
DC Load

DVM
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Electronic
Sw itch

Data Acquisition/Control Unit
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Input pin Output pin
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Measuring board
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C2
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Electric
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Electric
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Coaxial cable
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C

R

Osilloscope
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C1,C2=0.1μF(Ceramic Capacitor) 

50mm
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