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 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 ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

MUW60512

Input Current (by Load Current)

4.5V

5V

9V Load Input Current  [A]

In
p
u
t 
C

u
rr

e
n
t 
[A

]

Ratio Input Volt. Input Volt. Input Volt.

0 0.048 0.045 0.035

[%] 4.5[V] 5[V] 9[V]

20 0.346 0.311 0.183

40 0.650 0.583 0.329

60 0.947 0.847 0.472

80 1.275 1.133 0.627

100 1.577 1.403 0.781

110 1.751 1.552 0.849

- - 

-- - - - 

-- - - - 

Load Ratio [%]

1 BC-12138

-- - - - 

-- - 

0.0

0.5

1.0

1.5

2.0

0 20 40 60 80 100 120

For Reference



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

MUW60512

Efficiency (by Load Current)

4.5V

5V

9V Load Efficiency  [%]

E
ff
ic

ie
n
c
y
 [
%

]

Ratio Input Volt. Input Volt. Input Volt.

0 - - - 

[%] 4.5[V] 5[V] 9[V]

20 78.3 78.3 73.5

40 84.2 84.3 81.7

60 85.6 85.8 85.7

80 85.8 86.2 86.2

100 85.4 85.9 86.9

110 85.1 85.6 87.0

- - 

-- - - - 

-- - - - 

Load Ratio [%]

2 BC-12138

-- - - - 

-- - 
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Load  50%

Load 100%

Object -12V0.25A

 1.Graph  2.Values

Load  50%

Load 100%

- -

MUW60512

Line Regulation

+12V0.25A

Input Output Voltage

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage [V]

[V] Load  50% Load  100%

4.0 12.162 12.101

4.5 12.161 12.102

5.0 12.159 12.103

6.0 12.158 12.104

7.0 12.157 12.106

8.0 12.157 12.106

9.0 12.157 12.106

10.0 12.156 12.106

-- - - 

Input Voltage  [V]

Input Output Voltage

[V]

[V] Load  50% Load  100%

4.0 -12.168 -12.109

-12.166 -12.109

5.0 -12.165 -12.110

6.0 -12.163 -12.110

4.5

7.0 -12.162 -12.110

8.0 -12.162 -12.110

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

9.0 -12.162 -12.110

10.0 -12.163 -12.110

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage

3 BC-12138

-- - - 

11.6

11.8

12.0

12.2

12.4

12.6

3 5 7 9 11

-12.6

-12.4

-12.2

-12.0

-11.8

-11.6

3 5 7 9 11

-12V：Rated Load Current

+12V：Rated 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.

   Temperature          25°C

Item    Testing Circuitry    Figure B

Object

 1.Graph

20[mV/div]

- -

MUW60512

Load Regulation

+12V0.25A

4.5V

5V

9V Load Output Voltage  [V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Current Input Volt. Input Volt. Input Volt.

0.000 12.290

[A] 4.5[V] 5[V] 9[V]

12.290 12.288

0.050 12.207 12.205 12.205

0.100 12.174 12.172 12.170

0.150 12.148 12.147 12.145

0.200 12.124 12.124 12.125

0.250 12.102 12.103 12.106

0.275 12.091 12.092 12.097

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.

Ripple-Noise

+12V0.25A

Input Voltage 5V

Load 100%

2[μs/div]

4 BC-12138
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-12V：Rated Load Current

-12V：Rated 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.

   Temperature          25°C

Item    Testing Circuitry    Figure B

Object

 1.Graph

20[mV/div]

- -

MUW60512

Load Regulation

-12V0.25A

4.5V

5V

9V Load Output Voltage  [V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Current Input Volt. Input Volt. Input Volt.

0.000 -12.290

[A] 4.5[V] 5[V] 9[V]

-12.290 -12.292

0.050 -12.211 -12.209 -12.211

0.100 -12.179 -12.178 -12.176

0.150 -12.154 -12.153 -12.150

0.200 -12.132 -12.131 -12.129

0.250 -12.109 -12.110 -12.110

0.275 -12.098 -12.099 -12.101

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.

Ripple-Noise

-12V0.25A

Input Voltage 5V

Load 100%

2[μs/div]

5 BC-12138

-12.6

-12.4

-12.2

-12.0

-11.8

-11.6

0.00 0.05 0.10 0.15 0.20 0.25 0.30

+12V：Rated Load Current

+12V：Rated Load Current
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input Volt.

Cycle

- -

MUW60512

Dynamic Load Response

+12V0.25A

5 V

100 ms

Load Current

Load 0%(0A) ←→

Load 100%(0.25A) 

200[mV/div]

1[ms/div] 1[ms/div]

Load 50%(0.125A) ←→

Load 100%(0.25A) 

200[mV/div]

1[ms/div] 1[ms/div]

6 BC-12138

t1 t2

Response.   t1=t2=50μs. Typ-12V：Rated Load Current
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input Volt.

Cycle

- -

MUW60512

Dynamic Load Response

-12V0.25A

5 V

100 ms

Load Current

Load 0%(0A) ←→

Load 100%(0.25A) 

200[mV/div]

1[ms/div] 1[ms/div]

Load 50%(0.125A) ←→

Load 100%(0.25A) 

200[mV/div]

1[ms/div] 1[ms/div]

7 BC-12138

t1 t2

Response.   t1=t2=50μs. Typ+12V：Rated Load Current
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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.

[1V/div]

Time [10ms/div] Time [2ms/div]

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

 2.Values

Load

- -

MUW60512

Rise and Fall Time

+12V0.25A

5 V

0

0

[ms]

Time Td Tr Ts Th Tf

50 % 1.9 6.8 8.7 0.2 3.3

8 BC-12138

100 % 3.5 6.6 10.1 0.1 1.6

90%

10%

Td Tr Th Tf

Ts

Output
Volt.

Input
Volt.

0V

0V

90%

0V

Td Tr Th Tf

Ts

Output
Volt.

Input
Volt.

0V

10%
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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.

[1V/div]

Time [10ms/div] Time [2ms/div]

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

 2.Values

Load

- -

MUW60512

Rise and Fall Time

-12V0.25A

5 V

0

0

[ms]

Time Td Tr Ts Th Tf

50 % 2.3 7.1 9.4 0.2 3.6

9 BC-12138

100 % 3.6 7.3 10.9 0.1 1.7

90%

10%

Td Tr Th Tf

Ts

Output
Volt.

Input
Volt.

0V

0V

90%

0V

Td Tr Th Tf

Ts

Output
Volt.

Input
Volt.

0V

10%

For Reference



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

MUW60512

Overcurrent Protection

+12V0.25A

4.5V

5V

9V Output Load Current  [A]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage Input Volt. Input Volt. Input Volt.

[V] 4.5[V] 5[V] 9[V]

11.4 0.44 0.46 0.47

10.8 0.46 0.49 0.50

9.6 0.52 0.55 0.56

8.4 0.60 0.61 0.64

7.2 0.67 0.69 0.72

6.0 0.75 0.77 0.72

4.8 0.79 0.81 0.71

3.6 0.89 0.89 0.69

2.4 0.99 0.98 0.69

1.2 1.15 1.13 0.70

Load Current  [A] 0.0 1.35 1.34 0.89

-- -    -    -    

-12V0.25A

4.5V

5V

9V Output Load Current  [A]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage Input Volt. Input Volt. Input Volt.

[V] 4.5[V] 5[V] 9[V]

-11.4 0.44 0.46 0.47

-10.8 0.46 0.48 0.50

-9.6 0.52 0.55 0.56

-8.4 0.59 0.61 0.64

-7.2 0.66 0.70 0.72

-6.0 0.75 0.77 0.72

-4.8 0.79 0.80 0.70

-3.6 0.88 0.88 0.69

-2.4 0.99 0.98 0.68

-1.2 1.15 1.12 0.69

Load Current  [A] 0.0 1.34 1.23 0.89

Note: Slanted line shows the range of the rated

         load current.
-- -    -    -    

10 BC-12138

0

4

8

12

16

0.0 0.4 0.8 1.2 1.6

-16

-12

-8

-4

0

0.0 0.4 0.8 1.2 1.6

-12V：Rated Load Current

+12V：Rated Load Current
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Model

Item    Testing Circuitry    Figure A

Object

 1.Values Load  100%

Item   for Regulated Output Voltage    Testing Circuitry    Figure A

Object

 1.Values

 1.Values Load 0%

- -

MUW60512

Ambient Temperature Drift

+12V0.25A

Ambient Temperature[℃]
Output Voltage  [V]

Input Volt.　4.5V Input Volt.　5V Input Volt.　9V

-40 12.034 12.035 12.039

25 12.102 12.103 12.105

85 12.111 12.112 12.114

Minimum Input Voltage 

+12V0.25A

Ambient Temperature[℃]
Input　Voltage　　　[V]

Load  50% Load  100%

-40 3.0 3.0

25 3.1 3.0

85 3.1 3.1

Ambient Temperature[℃]
Operating Point [V]

Input Volt.　4.5V Input Volt.　9V

-10 6.99 6.88

11 BC-12138

25 6.99 6.99

50 6.98 6.99

-12V：Load Current is same as +12V

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

Item    Testing Circuitry    Figure A

Object

 1.Values Load  100%

Item   for Regulated Output Voltage    Testing Circuitry    Figure A

Object

 1.Values

 1.Values

- -

MUW60512

Ambient Temperature Drift

-12V0.25A

Ambient Temperature[℃]
Output Voltage  [V]

Input Volt.　4.5V Input Volt.　5V Input Volt.　9V

-40 -12.043 -12.044 -12.044

25 -12.109 -12.109 -12.110

85 -12.115 -12.115 -12.117

Minimum Input Voltage 

-12V0.25A

Ambient Temperature[℃]
Input　Voltage　　　[V]

Load  50% Load  100%

-40 3.0 3.0

25 3.1 3.0

85 3.1 3.1

Ambient Temperature[℃]
Operating Point [V]

-- --

-- -- --

12 BC-12138

-- -- --

-- -- --

+12V：Load Current is same as -12V

+12V：Load Current is same as -12V

For Reference



- -13 BC-12138

Figure A

Figure Ｂ

DC Pow er
Supply

Temperature Chamber

Pow er Supply Electronic
DC Load

DVM

Pow er Meter
Oscilloscope

Relay Unit

Electronic
Sw itch

Data Acquisition/Control Unit

Pow er
Supply

Input pin Output pin

+Vin

-Vin

+Vout

-Vout

Measuring board

C1

C2

COM

Electric
DC Load

Electric
DC Load

Coaxial cable
(1.5m,50Ω)

C

R

Oscilloscope
(BW:100MHz)

R=50Ω
C=0.01μF

C1,C2=1μF(Ceramic Capacitor) 

25mm

For Reference




