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Model
   Temperature          25°C

Item    Testing Circuitry    Figure A

Object
 1.Graph Load 100%  2.Values

Load  50%
Load   0%

- -

MGW100515

Input Current (by Input Voltage)

Input Input Current

In
pu

t C
ur

re
nt

 [A
]

Voltage [A]
[V] Load 0% Load 50% Load 100%

0.0 0.000 0.000 0.000
3.0 0.004 0.000 0.002
3.8 0.004 0.001 0.004
3.9 0.004 0.003 0.004
4.0 0.040 1.505 0.003
4.1 0.038 1.464 3.088
4.2 0.037 1.428 2.995
4.5 0.035 1.320 2.750
5.0 0.031 1.183 2.468
6.0 0.024 1.002 2.003
7.0 0.021 0.859 1.701

Input Voltage  [V] 8.0 0.019 0.747 1.500

--

9.0 0.018 0.669 1.333
10.0 0.015 0.606 1.193

-- - - -
-- - - -

1 BC-11063

- - -
-- - - -

Note: Slanted line shows the range of the rated
         input 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.

- -

MGW100515

Input Current (by Load Ratio)

4.5V
5V
9V Load Input Current  [A]

In
pu

t C
ur

re
nt

 [A
]

Ratio Input Volt. Input Volt. Input Volt.

0 0.035 0.031 0.018
[%] 4.5[V] 5[V] 9[V]

20 0.560 0.505 0.300
40 1.086 0.984 0.547
60 1.619 1.438 0.804
80 2.178 1.971 1.068

100 2.750 2.468 1.333
110 3.072 2.691 1.460

- - 

-- - - - 
-- - - - 

Load Ratio [%]

2 BC-11063

-- - - - 
-- - 
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Model
   Temperature          25°C

Item    Testing Circuitry    Figure A

Object
 1.Graph Input Volt.  2.Values

Input Volt.
Input Volt.

- -

MGW100515

Input Power (by Load Ratio)

4.5V
5V
9V Load Input Power  [W]

In
pu

t P
ow

er
 [W

]

Ratio Input Volt. Input Volt. Input Volt.

0 0.15 0.15 0.16 
[%] 4.5[V] 5[V] 9[V]

20 2.47 2.49 2.69 
40 4.73 4.74 4.88 
60 7.07 7.04 7.12 
80 9.51 9.48 9.47 

100 12.03 11.93 11.75 
110 13.33 13.20 12.98 

-    -    

-- -    -    -    
-- -    -    -    

Load Ratio [%]

3 BC-11063

-- -    -    -    
-- -    
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Model
   Temperature          25°C

Item    Testing Circuitry    Figure A

Object
 1.Graph  2.Values

- -

MGW100515

Efficiency (by Input Voltage)

Load  50%
Load 100% Input Efficiency

Ef
fic

ie
nc

y 
 [%

]

Voltage [%]

4.5 87.4 85.6
4.8

[V] Load  50% Load 100%
4.4 87.3 85.1

87.5 85.5
5.0 87.3 86.2
7.0 87.1 87.5

-  

9.0 85.9 87.6
10.0 85.0 87.1

Input Voltage  [V]

Note: Slanted line shows the range of the rated
         input voltage.

4 BC-11063

-- -  -  
-- -  

55 

65 

75 

85 
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Model
   Temperature          25°C

Item    Testing Circuitry    Figure A

Object
 1.Graph Input Volt.  2.Values

Input Volt.
Input Volt.

- -

MGW100515

Efficiency (by Load Ratio)

4.5V
5V
9V Load Efficiency  [%]

Ef
fic

ie
nc

y 
[%

]

Ratio Input Volt. Input Volt. Input Volt.

0 - - - 
[%] 4.5[V] 5[V] 9[V]

20 83.3 82.7 76.7
40 86.9 87.0 84.5
60 87.3 87.7 86.7
80 86.5 86.8 87.7

100 85.6 86.2 87.6
110 84.9 85.8 87.3

- - 

-- - - - 
-- - - - 

Load Ratio [%]

5 BC-11063

-- - - - 
-- - 
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Model
   Temperature          25°C

Item    Testing Circuitry    Figure A

Object
 1.Graph  2.Values

Load  50%
Load 100%

Object -15V0.34A
 1.Graph  2.Values

Load  50%
Load 100%

- -

MGW100515

Line Regulation

+15V0.34A

Input Output Voltage

O
ut

pu
t V

ol
ta

ge
 [V

]

Voltage [V]
[V] Load  50% Load  100%

4.4 15.178 15.084
4.5 15.177 15.084
4.8 15.176 15.085
5.0 15.176 15.086
7.0 15.172 15.088
9.0 15.169 15.090

10.0 15.168 15.090
-- - - 
-- - - 

-15V: Rated Load Current

Input Voltage  [V]

Input Output Voltage

O
ut

pu
t V

ol
ta

ge
 [V

]

Voltage [V]
[V] Load  50% Load  100%

4.4 -15.219 -15.124
4.5 -15.218 -15.124
4.8 -15.216 -15.123
5.0 -15.214 -15.123
7.0 -15.205 -15.121
9.0 -15.199 -15.119

10.0 -15.197 -15.118
-- - - 
-- - - 

+15V: Rated Load Current

Input Voltage  [V]
Note: Slanted line shows the range of the rated
         input voltage.

6 BC-11063
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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.

- -

MGW100515

Load Regulation

+15V0.34A
4.5V

5V
9V Load Output Voltage  [V]

O
ut

pu
t V

ol
ta

ge
 [V

]

Current Input Volt. Input Volt. Input Volt.

0.000 15.364
[A] 4.5[V] 5[V] 9[V]

15.356 15.329
0.068 15.259 15.255 15.238
0.136 15.208 15.205 15.195
0.204 15.165 15.163 15.157
0.272 15.124 15.124 15.123
0.340 15.084 15.086 15.090
0.374 15.065 15.066 15.073

-- - - -
-- - - -
-- - - -
-- - - -

Load Current  [A] -15V: Rated Load Current

-15V0.34A
4.5V

5V
9V Load Output Voltage  [V]

O
ut

pu
t V

ol
ta

ge
 [V

]

Current Input Volt. Input Volt. Input Volt.

0.000 -15.400 -15.390 -15.355
[A] 4.5[V] 5[V] 9[V]

0.068 -15.294 -15.289 -15.264
0.136 -15.242 -15.238 -15.220

-15.103

0.204 -15.199 -15.196 -15.183
0.272 -15.160 -15.158 -15.150

- - -

0.340 -15.124 -15.123 -15.119
0.374 -15.106 -15.105

-- - - -

-- - - -
--

Load Current  [A] +15V: Rated Load Current

Note: Slanted line shows the range of the rated
         load current.

7 BC-11063

-- - - -
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Model
   Temperature          25°C

Item    Testing Circuitry    Figure A

Object
Input Volt.
-15V:rated load current.
Cycle

 t1,t2 = 100 μｓ
Load Current

Min.Load (0A)←→
Load 100% (0.34A)

200 mV/div

Min.Load (0A)←→
Load 50% (0.17A)

200 mV/div

Load 50% (0.17A)←→
Load 100% (0.34A)

200 mV/div

- -

100

V

2  ms/div

2  ms/div

8

MGW100515

ms

2  ms/div

BC-11063

2  ms/div

2  ms/div 2  ms/div

Dynamic Load Response

+15V0.34A
5

t1 t2 
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Model
   Temperature          25°C

Item    Testing Circuitry    Figure A

Object
Input Volt.
+15V:rated load current.
Cycle

 t1,t2 = 100 μｓ
Load Current

Min.Load (0A)←→
Load 100% (0.34A)

200 mV/div

Min.Load (0A)←→
Load 50% (0.17A)

200 mV/div

Load 50% (0.17A)←→
Load 100% (0.34A)

200 mV/div

- -9

MGW100515

ms

2  ms/div

100

-15V0.34A
5 V

BC-11063

2  ms/div

Dynamic Load Response

2  ms/div 2  ms/div

2  ms/div 2  ms/div

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.

- -

-- - -
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.

10 BC-11063

-15V: Rated Load Current

-- - -
-- - -

0.374 10 5
-- - -

0.272 5 5
0.340 10 5

0.136 5 5
0.204 5 5

4.5 [V] 9 [V]
0.000 5 5
0.068 5 5

+15V0.34A

4.5V
9V Load Ripple Voltage [mV]

R
ip

pl
e 

Vo
lta

ge
  [

m
V]

Current Input Volt. Input Volt.
[A]

MGW100515

Ripple Voltage (by Load Current)

0 

100 

200 

300 

400 

0.0  0.1  0.2  0.3  0.4  0.5  

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.

- -

MGW100515

Ripple Voltage (by Load Current)

-15V0.34A

4.5V
9V Load Ripple Voltage [mV]

R
ip

pl
e 

Vo
lta

ge
  [

m
V]

Current Input Volt. Input Volt.
[A] 4.5 [V] 9 [V]

0.000 5 5
0.068 5 5
0.136 5 5
0.204 5 5
0.272 5 5
0.340 10 5
0.374 10 5

-- - -
-- - -
-- - -

11 BC-11063

-- - -
Load Current  [A] +15V: Rated Load Current

Ripple Voltage is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
         load current.

0 

100 

200 

300 

400 

0.0  0.1  0.2  0.3  0.4  0.5  

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.

- -

-- - -
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.

12 BC-11063

-15V: Rated Load Current

-- - -
-- - -

0.374 10 5
-- - -

0.272 10 5
0.340 10 5

0.136 5 5
0.204 5 5

4.5 [V] 9 [V]
0.000 5 5
0.068 5 5

+15V0.34A

4.5V
9V Load Ripple-Noise [mV]

R
ip

pl
e 

Vo
lta

ge
  [

m
V]

Current Input Volt. Input Volt.
[A]

MGW100515

Ripple-Noise

0 

100 

200 

300 

400 

0.0  0.1  0.2  0.3  0.4  0.5  

 
Fig.Complex Ripple Noise Wave Form 
 
 

 
Ripple  Noise[mVp-p] 
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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.

- -

MGW100515

Ripple-Noise

-15V0.34A

4.5V
9V Load Ripple-Noise [mV]

R
ip

pl
e 

Vo
lta

ge
  [

m
V]

Current Input Volt. Input Volt.
[A] 4.5 [V] 9 [V]

0.000 5 5
0.068 5 5
0.136 5 5
0.204 5 5
0.272 10 5
0.340 10 5
0.374 10 5

-- - -
-- - -
-- - -

13 BC-11063

-- - -
Load Current  [A] +15V: Rated Load Current

Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
         load current.

0 

100 

200 

300 

400 

0.0  0.1  0.2  0.3  0.4  0.5  

 
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

Object
 1.Graph  2.Values

Load  50%
Load 100%

Input Volt. 5V
Measured by 100 MHz Oscilloscope.

- -

MGW100515

Ripple Voltage (by Ambient Temp.)

+15V0.34A

Ambient Ripple Voltage

R
ip

pl
e 

Vo
lta

ge
  [

m
V]

Temperature [mV]
[°C] Load  50% Load  100%
-60 5 10
-40 5 10
-20 5 10

0 5 5
25 5 5
50 5 5
60 5 5
-- - -
-- - -
-- - -
-- - -

    Ambient Temperature  [°C]

-15V0.34A

Ambient Ripple Voltage

-15V: Rated Load Current

R
ip

pl
e 

Vo
lta

ge
  [

m
V]

Temperature [mV]
[°C] Load  50% Load  100%
-60 5 10
-40 5 10
-20 5 10

0 5 5
25 5 5
50 5 5
60 5 5
-- - -
-- - -
-- - -
-- - -

    Ambient Temperature  [°C]

Note: Slanted line shows the range of the rated
         ambient temperature.

14 BC-11063

+15V: Rated Load Current
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Model

Item    Testing Circuitry    Figure A

Object
 1.Graph Input Volt.  2.Values

Input Volt.
Input Volt.

Load 100%

Object
 1.Graph Input Volt.  2.Values

Input Volt.
Input Volt.

Load 100%

- -

MGW100515

Ambient Temperature Drift

+15V0.34A
4.5V

5V
9V Ambient Output Voltage  [V]

O
ut

pu
t V

ol
ta

ge
 [V

]

Temperature Input Volt. Input Volt. Input Volt.

[°C] 4.5[V] 5[V] 9[V]
-60 15.004 15.005 15.006
-40 15.035 15.036 15.038
-20 15.057 15.059 15.061

0 15.073 15.074 15.077
25 15.084 15.086 15.090
50 15.086 15.087 15.092
60 15.085 15.086 15.092
-- - - -
-- - - -
-- - - -
-- - - -

Ambient Temperature  [°C] -15V: Rated Load Current

-15V0.34A
4.5V

5V
9V Ambient Output Voltage  [V]

O
ut

pu
t V

ol
ta

ge
 [V

]

Temperature Input Volt. Input Volt. Input Volt.

[°C] 4.5[V] 5[V] 9[V]
-60 -15.030 -15.031 -15.030
-40 -15.064 -15.065 -15.064
-20 -15.090 -15.090 -15.088

0 -15.107 -15.108 -15.105
25 -15.124 -15.123 -15.119
50 -15.125 -15.125 -15.121
60 -15.126 -15.125 -15.121
-- - - -
-- - - -
-- - - -

Note: Slanted line shows the range of the rated
         ambient temperature.

15 BC-11063

-- - - -
Ambient Temperature  [°C] +15V: Rated Load Current

14.2 

14.6 

15.0 

15.4 

15.8 
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-16.2 
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Model

Item    Testing Circuitry    Figure A

 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   -   50°C
4.5   -   9V
0   -   0.34A (AVR 2)：0  -  0.34A

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

  * Output Voltage Accuracy (Ratio)  = × 100

 2.Values

Object

Maximum Voltage
Minimum Voltage

Object

Maximum Voltage
Minimum Voltage

- -

MGW100515

Output Voltage Accuracy

Temperature         ：
Input Voltage       ：

Load Current (AVR 1)：

+15V0.34A

Item Temperature  Input

±283 ±1.9

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

-40 4.5 0.34 14.808
50 4.5 0 15.373

-15V0.34A

Item Temperature  Input Output Output Voltage Accuracy
[°C]  Voltage[V] Current[A] Voltage[V] Value [mV] Ratio [%]
50 4.5 0 -15.410

±281 ±1.9

16 BC-11063

-40 4.5 0.34 -14.848

Output Voltage Accuracy 

Rated Output Voltage 
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Model
   Temperature          25°C

Item    Testing Circuitry    Figure A

Object
 1.Graph  2.Values

Input Volt. 5V
Load 100%

Object
 1.Graph  2.Values

Input Volt. 5V
Load 100%

 

- -

MGW100515

Time Lapse Drift

+15V0.34A

Time since Output

O
ut

pu
t V

ol
ta

ge
 [V

]

start Voltage
[H] [V]
0.0 15.076
0.5 15.083
1.0 15.083
2.0 15.083
3.0 15.083
4.0 15.083
5.0 15.083
6.0 15.083
7.0 15.083
8.0 15.083

Time  [H] -15V: Rated Load Current

-15V0.34A

Time since Output

O
ut

pu
t V

ol
ta

ge
 [V

]

start Voltage
[H] [V]
0.0 -15.117
0.5 -15.127
1.0 -15.127
2.0 -15.127
3.0 -15.127
4.0 -15.127
5.0 -15.127

Time  [H] +15V: Rated Load Current
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6.0 -15.127
7.0 -15.127
8.0 -15.127
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   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 [5ms/div] Time [5ms/div]

 2.Values

Load

- -

MGW100515

Rise and Fall Time

+15V0.34A
5 V

0

0

0

[ms]
Time Td Tr Ts Th Tf

50 % 1.2 0.4 1.6 0.2 3.0
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100 % 1.0 0.5 1.5 0.2 1.5
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Object
 1.Graph Input Volt.

Load  50%

 Output
 Volt.

[2V/div]

Load 100%

 Output
 Volt.

[2V/div]

 Input
 Volt.

[1V/div] Time [5ms/div] Time [5ms/div]

 2.Values

Load

- -

MGW100515

Rise and Fall Time

-15V0.34A
5 V

0

0

0

[ms]
Time Td Tr Ts Th Tf

50 % 1.2 0.4 1.6 0.2 3.6
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Object
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Load  50%
Load 100%
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Load  50%
Load 100%
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Minimum Input Voltage 
  for Regulated Output Voltage

+15V0.34A

Ambient Input Voltage

In
pu

t V
ol

ta
ge

 [V
]

Temperature [V]
[°C] Load  50% Load  100%
-60 3.8 3.8
-40 3.7 3.8
-20 3.7 3.8

0 3.7 3.8
25 3.7 3.8
50 3.7 3.8
60 3.7 3.8
-- - -
-- - -
-- - -
-- - -

Ambient Temperature  [°C]

-15V0.34A

Ambient Input Voltage

In
pu

t V
ol

ta
ge

 [V
]

Temperature [V]
[°C] Load  50% Load  100%
-60 3.8 3.8
-40 3.7 3.8
-20 3.7 3.8

0 3.7 3.8
25 3.7 3.8
50 3.7 3.8
60 3.7 3.8
-- - -
-- - -
-- - -

20 BC-11063

-- - -
Ambient Temperature  [°C]

Note: Slanted line shows the range of the rated
         ambient temperature.
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Object
 1.Graph Input Volt.  2.Values

Input Volt.
Input Volt.

Object
 1.Graph Input Volt.  2.Values

Input Volt.
Input Volt.
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Overcurrent Protection

+15V0.34A
4.5V

5V
9V Output Load Current  [A]

O
ut

pu
t V

ol
ta

ge
 [V

]

Voltage Input Volt. Input Volt. Input Volt.

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

14.25 0.56 0.56 0.64
13.50 0.59 0.60 0.67
12.00 0.66 0.67 0.74
10.50 0.74 0.75 0.80
9.00 0.82 0.82 0.87
7.50 0.90 0.90 0.94
6.00 0.99 0.99 1.01
4.50 1.07 1.07 1.08
3.00 1.17 1.16 1.14
1.50 1.26 1.24 1.19

Load Current  [A] 0.00 1.19 1.16 1.07
-- -    -    -    

-15V: Rated Load Current

-15V0.34A
4.5V

5V
9V Output Load Current  [A]

O
ut

pu
t V

ol
ta

ge
 [V

]

Voltage Input Volt. Input Volt. Input Volt.

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

-14.25 0.56 0.56 0.64
-13.50 0.59 0.60 0.67
-12.00 0.67 0.67 0.74
-10.50 0.75 0.75 0.80
-9.00 0.83 0.83 0.87
-7.50 0.91 0.91 0.94
-6.00 0.99 0.99 1.01
-4.50 1.09 1.08 1.08
-3.00 1.18 1.17 1.15
-1.50 1.30 1.27 1.20

Load Current  [A] 0.00 1.22 1.19 1.09
Note: Slanted line shows the range of the rated
         load current.

-- -    -    -    
+15V: Rated Load Current
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Object
 1.Graph Input Volt.  2.Values

Input Volt.
Input Volt.
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Switching Frequency (by Load Current)

+/-15V0.34A
4.5V

5V
9V Load Frequency [kHz]

Current Input Volt. Input Volt. Input Volt.

[A] 4.5[V] 5[V] 9[V]
1383 1344 1250

0.068 752 796 994
0.000

0.136 493 528 701
0.204 359 390 543
0.272 279 308 442
0.340 225 251 374
0.374 204 229 346

-- - - - 
-- - - - 
-- - - - 

22 BC-11063

-- - - - 

 When load current is low, MG operates
intermittently, so switching frequency
would not become constant.

Load Current  [A]

Note: Slanted line shows the range of the rated
         load current.
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Figure A

Figure Ｂ（Ripple and Ripple noise Characteristic）
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