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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Load 100%  2.Values

Load  50%

Load   0%

- -1 BC-11056

- - -

-- - - -

Note: Slanted line shows the range of the rated

         input voltage.
0.005 0.157 0.303

-- - - -

--

32.0 0.007 0.194 0.376

36.0 0.005 0.173 0.335

40.0

24.0 0.016 0.254 0.502

Input Voltage  [V] 28.0 0.010 0.219 0.429

18.2 0.019 0.336 0.664

22.0 0.016 0.278 0.547

17.4 0.020 0.352 0.696

18.0 0.020 0.340 0.674

16.6 0.020 0.369 0.715

17.0 0.020 0.360 0.704

16.2 0.004 0.003 0.004

16.4 0.004 0.003 0.003

Load 100%

0.0 0.000 0.000 0.000

16.0 0.003 0.003 0.003

Input Current (by Input Voltage)

Input Input Current
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u
rr
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Voltage [A]

[V] Load 0% Load 50%
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

Load Current [A]

Note: Slanted line shows the range of the rated

         load current.

2 BC-11056

-- - - -

-- - - -

-- - - -

-- - - -

0.90 0.674 0.502 0.335

0.99 0.734 0.548 0.369

0.54 0.405 0.304 0.205

0.72 0.533 0.402 0.269

0.18 0.146 0.111 0.077

0.36 0.273 0.207 0.141

[A] 18[V] 24[V] 36[V]

In
p
u
t 
C

u
rr

e
n
t 

[A
]

Current Input Volt. Input Volt. Input Volt.

0.00 0.020 0.016 0.005

18V

24V

36V Load Input Current  [A]

MGS102412

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.

- -

Load Current [A]

Note: Slanted line shows the range of the rated

         load current.

3 BC-11056

-- -    -    -    

-- -    -    -    

-- -    -    -    

-- -    -    -    

0.90 12.00 11.99 12.05

0.99 13.22 13.18 13.25

0.54 7.23 7.27 7.38

0.72 9.62 9.60 9.69

0.18 2.62 2.67 2.79

0.36 4.91 4.95 5.07

[A] 18[V] 24[V] 36[V]

In
p
u
t 
P

o
w

e
r 

[W
]

Current Input Volt. Input Volt. Input Volt.

0.00 0.35 0.37 0.18

18V

24V

36V Load Input Power  [W]

MGS102412

Input Power (by Load Current)
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

- -

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

4 BC-11056

-- -  -  

-- -  -  

36 86.8 89.4

40 85.7 89.2

88.9 90.1

24 88.4 90.2

30 87.6 90.1

[V] Load  50% Load 100%

17 89.1 89.9

E
ff

ic
ie

n
c
y
  

[%
]

Voltage [%]

18 89.1 90.1

20

Efficiency (by Input Voltage)

Load  50%

Load 100% Input Efficiency

MGS102412
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

Load Current [A]

Note: Slanted line shows the range of the rated

         load current.

5 BC-11056

-- - - -

-- - - -

-- - - -

-- - - -

0.90 90.1 90.2 89.4

0.99 90.0 90.3 89.6

0.54 89.7 89.2 87.5

0.72 89.9 90.0 89.0

0.18 82.0 80.6 76.5

0.36 88.1 87.3 84.6

[A] 18[V] 24[V] 36[V]

E
ff

ic
ie

n
c
y
 [

%
]

Current Input Volt. Input Volt. Input Volt.

0.00 - - -

18V

24V

36V Load Efficiency  [%]

MGS102412

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%

- -6 BC-11056

-- - -

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

40 11.999 11.999

-- - -

30 11.999 11.999

36 11.999 11.999

20 11.999 11.999

24 11.999 11.999

Load  100%

17 11.999 11.999

18 11.999 11.998

Line Regulation

+12V0.9A

Input Output Voltage

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage [V]

[V] Load  50%

MGS102412
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.

7 BC-11056

-- - - -

-- - - -

-- - - -

-- - - -

0.90 11.999 11.999 11.999

0.99 11.996 11.997 11.996

0.54 12.001 12.001 11.999

0.72 12.000 11.999 11.999

0.18 12.004 12.002 12.003

0.36 12.003 12.002 12.000

[A] 18[V] 24[V] 36[V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Current Input Volt. Input Volt. Input Volt.

0.00 12.007 12.007 12.006

+12V0.9A

18V

24V

36V Load Output Voltage  [V]

MGS102412

Load Regulation
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input Volt.

Cycle

 t1,t2 = 100 μ

Load Current

Min.Load (0A)←→

Load 100% (0.9A)

500 mV/div

Min.Load (0A)←→

Load 50% (0.45A)

500 mV/div

Load 50% (0.45A)←→

Load 100% (0.9A)

500 mV/div

- -

MGS102412

Dynamic Load Response

+12V0.9A

24 V

2  ms/div 2  ms/div

8 BC-11056

100 ms

2  ms/div 2  ms/div

2  ms/div 2  ms/div

t1 t2



Model

  Temperature          25°C

Item   Testing Circuitry    Figure B

Object

 1.Graph  2.Values

Input Volt.

Input Volt.

Measured by 100 MHz Oscilloscope.

- -

MGS102412

Ripple Voltage (by Load Current)

+12V0.9A

18V

36V Load Ripple Voltage [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A] 18 [V] 36 [V]

0.00 15 35

0.18 5 10

0.36 10 15

0.54 10 10

0.72 20 10

0.90 35 15

0.99 50 20

-- - -

-- - -

-- - -

-- - -

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.

9 BC-11056
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Ripple [mVp-p]

Fig.Complex Ripple Wave Form



Model

  Temperature          25°C

Item   Testing Circuitry    Figure B

Object

 1.Graph  2.Values

Input Volt.

Input Volt.

Measured by 100 MHz Oscilloscope.

- -

MGS102412

Ripple-Noise

+12V0.9A

18V

36V Load Ripple-Noise [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A] 18 [V] 36 [V]

0.00 20 40

0.18 15 15

0.36 15 20

0.54 20 20

0.72 30 20

0.90 40 25

0.99 55 25

-- - -

-- - -

-- - -

-- - -

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.

10 BC-11056
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Fig.Complex Ripple Noise Wave 
Form

Ripple  Noise[mVp-p]



Model

Item    Testing Circuitry    Figure B

Object

 1.Graph  2.Values

Load  50%

Load 100%

Input Volt. 24V

Measured by 100 MHz Oscilloscope.

- -

MGS102412

Ripple Voltage (by Ambient Temp.)

+12V0.9A

Ambient Ripple Voltage

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Temperature [mV]

[°C] Load  50% Load  100%

-60 10 35

-40 10 30

-20 10 30

0 10 25

25 10 25

65 10 20

75 10 20

-- - -

-- - -

-- - -

-- - -

    Ambient Temperature  [°C]

Note: Slanted line shows the range of the rated

         ambient temperature.

11 BC-11056
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Model

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

Load 100%

- -12 BC-11056

-- - - -

Ambient Temperature  [°C]

Note: Slanted line shows the range of the rated

         ambient temperature.

-- - - -

-- - - -

75 12.007 12.008 12.008

-- - - -

25 11.998 11.998 11.999

65 12.007 12.008 12.008

-20 11.954 11.955 11.954

0 11.977 11.978 11.977

11.889 11.888 11.886

-40 11.925 11.925 11.924

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Temperature Input Volt. Input Volt. Input Volt.

[°C] 18[V] 24[V] 36[V]

-60

+12V0.9A

18V

24V

36V Ambient Output Voltage  [V]

MGS102412

Ambient Temperature Drift

11.6

11.8

12.0

12.2

12.4

12.6

-60 -20 20 60 100



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   -   65°C

18   -   36V

0   -   0.9A

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

  * Output Voltage Accuracy (Ratio)  = × 100

 2.Values

Maximum Voltage

Minimum Voltage

- -13 BC-11056

-40 36 0.9 11.924

65 36 0 12.017
±47 ±0.4

Output Voltage Accuracy

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

Input Voltage  

Load Current   

Item
Temperature  Input Output

MGS102412

Output Voltage Accuracy

+12V0.9A

Temperature    

Output Voltage Accuracy

Rated Output Voltage



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Input Volt. 24V

Load 100%

- -

7.0 11.999

8.0 11.999

Time  [H]

14 BC-11056

4.0 11.999

5.0 11.999

6.0 11.999

1.0 11.999

2.0 11.999

3.0 11.999

Output

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

start Voltage

[H] [V]

0.0 11.992

0.5 11.999

MGS102412

Time Lapse Drift

+12V0.9A

Time since

11.6

11.8

12.0

12.2

12.4

12.6

0 2 4 6 8 10



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 [1ms/div]

 2.Values

Load

- -15 BC-11056

100 % 1.6 1.0 2.6 0.1 1.0

50 % 1.6 0.7 2.3 0.1 2.0

0

0

0

[ms]

Time Td Tr Ts Th Tf

MGS102412

Rise and Fall Time

+12V0.9A

24 V

90%

10%

Td Tr Th Tf

Ts

Output
Volt.

Input
Volt.

90%

10%

Td Tr Th Tf

Ts

Output
Volt.

Input
Volt.



Model

Item   for Regulated Output Voltage    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Load  50%

Load 100%

- -

-- - -

Ambient Temperature  [°C]

Note: Slanted line shows the range of the rated

         ambient temperature.

16 BC-11056

-- - -

-- - -

75 14.6 14.8

-- - -

25 14.9 15.1

65 14.8 14.9

15.3 15.4

-20 15.1 15.2

0 15.0 15.1

In
p
u
t 
V

o
lt
a
g
e
 [
V

]

Temperature [V]

[°C] Load  50% Load  100%

-60 15.5 15.6

-40

MGS102412

Minimum Input Voltage 

+12V0.9A

Ambient Input Voltage

0
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16

20

-60 -20 20 60 100



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -17 BC-11056

Load Current  [A] 1.2 1.94 1.82 1.61

Note: Slanted line shows the range of the rated

         load current.
0.0 1.98 1.84 1.62

3.6 1.72 1.65 1.52

2.4 1.81 1.74 1.60

6.0 1.53 1.49 1.40

4.8 1.61 1.56 1.46

8.4 1.37 1.36 1.29

7.2 1.45 1.43 1.35

10.8 1.22 1.24 1.20

9.6 1.29 1.30 1.25

0.90 0.90 0.90

11.4 1.18 1.21 1.18

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage Input Volt. Input Volt. Input Volt.

[V] 18[V] 24[V] 36[V]

12.0

+12V0.9A

18V

24V

36V Output Load Current  [A]

MGS102412

Overcurrent Protection

0

4

8

12

16

0.0 0.5 1.0 1.5 2.0 2.5



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

MGS102412

Switching Frequency (by Load Current)

+12V0.9A

18V

24V

36V Load Frequency [kHz]

S
w

it
c
h
in

g
 F

re
q
u
e
n
c
y
 [

k
H

z
]

Current Input Volt. Input Volt. Input Volt.

[A] 18[V] 24[V] 36[V]

0.00 870 922 986

0.18 534 604 679

0.36 391 455 527

0.54 305 362 430

0.72 251 301 364

0.90 213 258 314

0.99 198 240 294

-- - - -

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.

-- - - -

-- - - -

18 BC-11056

-- - - -

100

1000

10000

0.0 0.3 0.6 0.9 1.2

-When load current is low, MG operates intermittently, 

so switching frequency would not become constant.  



Figure A

Figure Ripple and Ripple noise Characteristic

- -19 BC-11056

DC Power
Supply

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
(1.5m,50Ω)

C

R

Osilloscope
(BW:100MHz)

R=50Ω
C=0.01μF

C1=1μF(Ceramic Capacitor) 

50mm


