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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Load 100%  2.Values

Load  50%

Load   0%

- -

MGW30515

Input Current (by Input Voltage)

Input Input Current

In
p
u
t 
C

u
rr

e
n
t 
[A

]

Voltage [A]

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

0.0 0.000 0.000 0.000

3.0 0.002 0.002 0.002

3.7 0.002 0.002 0.002

3.8 0.002 0.003 0.002

3.9 0.003 0.002 0.002

4.0 0.003 0.003 0.003

4.2 0.047 0.452 0.920

4.2 0.048 0.452 0.917

4.5 0.044 0.420 0.830

5.0 0.041 0.377 0.750

6.0 0.033 0.311 0.633

Input Voltage  [V] 7.0 0.026 0.268 0.535

--

8.0 0.023 0.238 0.464

9.0 0.021 0.214 0.413

10.0 0.020 0.196 0.374

-- - - -

1 BC-10991

- - -

-- - - -

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.

- -

MGW30515

Input Current (by Load Ratio)

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 0.044 0.041 0.021

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

20 0.190 0.171 0.104

40 0.331 0.309 0.178

60 0.490 0.450 0.254

80 0.661 0.613 0.332

100 0.830 0.786 0.413

110 0.914 0.861 0.452

- - 

-- - - - 

-- - - - 

Load Ratio [%]

2 BC-10991

-- - - - 

-- - 
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

MGW30515

Input Power (by Load Ratio)

4.5V

5V

9V Load Input Power  [W]

In
p
u
t 
P

o
w

e
r 

[W
]

Ratio Input Volt. Input Volt. Input Volt.

0 0.20 0.20 0.19 

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

20 0.84 0.85 0.93 

40 1.51 1.51 1.59 

60 2.23 2.21 2.26 

80 2.97 2.96 2.95 

100 3.76 3.73 3.64 

110 4.18 4.14 4.02 

-    -    

-- -    -    -    

-- -    -    -    

Load Ratio [%]

3 BC-10991

-- -    -    -    

-- -    
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

- -

MGW30515

Efficiency (by Input Voltage)

Load  50%

Load 100% Input Efficiency

E
ff
ic

ie
n
c
y
  
[%

]

Voltage [%]

4.5 81.9 80.3

4.8

[V] Load  50% Load 100%

4.4 81.3 79.9

82.0 80.6

5.0 81.9 81.5

7.0 81.2 83.3

-  

9.0 80.2 83.9

10.0 78.1 83.4

Input Voltage  [V]

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.

- -

MGW30515

Efficiency (by Load Ratio)

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 71.7 71.6 64.8

40 80.7 80.9 77.2

60 81.8 82.5 81.4

80 82.0 82.0 83.0

100 80.3 81.5 83.9

110 79.0 80.1 83.5

- - 

-- - - - 

-- - - - 

Load Ratio [%]

5 BC-10991
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Load  50%

Load 100%

Object -15V0.1A

 1.Graph  2.Values

Load  50%

Load 100%

- -

MGW30515

Line Regulation

+15V0.1A

Input Output Voltage

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage [V]

[V] Load  50% Load  100%

4.4 15.198 15.082

4.5 15.197 15.083

4.8 15.196 15.084

5.0 15.195 15.085

7.0 15.189 15.089

9.0 15.183 15.089

10.0 15.180 15.089

-- - - 

-- - - 

-15V: Rated Load Current

Input Voltage  [V]

Input Output Voltage

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage [V]

[V] Load  50% Load  100%

4.4 -15.230 -15.123

4.5 -15.226 -15.123

4.8 -15.224 -15.121

5.0 -15.222 -15.120

7.0 -15.205 -15.114

9.0 -15.195 -15.110

10.0 -15.191 -15.105

-- - - 

-- - - 

+15V: Rated Load Current

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

6 BC-10991
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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.

- -

MGW30515

Load Regulation

+15V0.1A

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.

0.00 15.359

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

15.350 15.322

0.02 15.282 15.276 15.253

0.04 15.229 15.224 15.208

0.06 15.179 15.176 15.167

0.08 15.130 15.130 15.128

0.10 15.083 15.085 15.089

0.11 15.059 15.062 15.072

-- - - -

-- - - -

-- - - -

-- - - -

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

-15V0.1A

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.

0.00 -15.375 -15.364 -15.323

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

0.02 -15.302 -15.293 -15.258

0.04 -15.254 -15.246 -15.216

-15.091

0.06 -15.210 -15.203 -15.179

0.08 -15.166 -15.162 -15.143

- - -

0.10 -15.123 -15.120 -15.110

0.11 -15.103 -15.102

-- - - -

-- - - -

--

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

Note: Slanted line shows the range of the rated

         load current.

7 BC-10991
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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% (0.1A)

200 mV/div

Min.Load (0A)←→

Load 50% (0.05A)

200 mV/div

Load 50% (0.05A)←→

Load 100% (0.1A)

200 mV/div

- -

100

8

MGW30515

ms

4  ms/div

BC-10991

4  ms/div

V

4  ms/div 4  ms/div

4  ms/div 4  ms/div

Dynamic Load Response

+15V0.1A

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% (0.1A)

200 mV/div

Min.Load (0A)←→

Load 50% (0.05A)

200 mV/div

Load 50% (0.05A)←→

Load 100% (0.1A)

200 mV/div

- -

4  ms/div 4  ms/div

4  ms/div 4  ms/div

Dynamic Load Response

-15V0.1A

5 V

BC-10991

4  ms/div

100

9

MGW30515

ms

4  ms/div

t1 t2 

参考資料



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-10991

-15V: Rated Load Current

-- - -

-- - -

0.11 60 30

-- - -

0.08 40 30

0.10 55 30

0.04 20 15

0.06 30 20

4.5 [V] 9 [V]

0.00 10 10

0.02 10 10

+15V0.1A

4.5V

9V Load Ripple Voltage [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A]

MGW30515

Ripple Voltage (by Load Current)

0

100

200

300

400

0.00 0.04 0.08 0.12

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.

- -

MGW30515

Ripple Voltage (by Load Current)

-15V0.1A

4.5V

9V Load Ripple Voltage [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A] 4.5 [V] 9 [V]

0.00 10 10

0.02 10 10

0.04 20 15

0.06 30 20

0.08 40 30

0.10 55 30

0.11 60 30

-- - -

-- - -

-- - -

11 BC-10991

-- - -

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
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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-10991

-15V: Rated Load Current

-- - -

-- - -

0.11 65 35

-- - -

0.08 45 30

0.10 60 35

0.04 25 20

0.06 35 25

4.5 [V] 9 [V]

0.00 10 15

0.02 15 15

+15V0.1A

4.5V

9V Load Ripple-Noise [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A]

MGW30515

Ripple-Noise

0

100

200

300

400

0.00 0.04 0.08 0.12

 
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.

- -

MGW30515

Ripple-Noise

-15V0.1A

4.5V

9V Load Ripple-Noise [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A] 4.5 [V] 9 [V]

0.00 10 15

0.02 15 15

0.04 25 20

0.06 35 25

0.08 45 30

0.10 60 35

0.11 65 35

-- - -

-- - -

-- - -

13 BC-10991

-- - -

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.
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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.

- -

MGW30515

Ripple Voltage (by Ambient Temp.)

+15V0.1A

Ambient Ripple Voltage

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Temperature [mV]

[°C] Load  50% Load  100%

-60 30 60

-40 25 55

-20 25 50

0 25 50

25 20 50

80 20 50

85 20 45

-- - -

-- - -

-- - -

-- - -

    Ambient Temperature  [°C]

-15V0.1A

Ambient Ripple Voltage

-15V: Rated Load Current

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Temperature [mV]

[°C] Load  50% Load  100%

-60 30 60

-40 25 55

-20 25 50

0 25 50

25 20 50

80 20 50

85 20 45

-- - -

-- - -

-- - -

-- - -

    Ambient Temperature  [°C]

Note: Slanted line shows the range of the rated

         ambient temperature.
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+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%

- -

MGW30515

Ambient Temperature Drift

+15V0.1A

4.5V

5V

9V Ambient Output Voltage  [V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Temperature Input Volt. Input Volt. Input Volt.

[°C] 4.5[V] 5[V] 9[V]

-60 14.947 14.949 14.956

-40 14.993 14.996 15.002

-20 15.030 15.031 15.038

0 15.058 15.061 15.066

25 15.083 15.085 15.089

80 15.093 15.095 15.101

85 15.090 15.093 15.098

-- - - -

-- - - -

-- - - -

-- - - -

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

-15V0.1A

4.5V

5V

9V Ambient Output Voltage  [V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Temperature Input Volt. Input Volt. Input Volt.

[°C] 4.5[V] 5[V] 9[V]

-60 -14.995 -14.995 -14.980

-40 -15.039 -15.038 -15.024

-20 -15.073 -15.072 -15.058

0 -15.099 -15.097 -15.085

25 -15.123 -15.120 -15.110

80 -15.131 -15.129 -15.117

85 -15.129 -15.126 -15.116

-- - - -

-- - - -

-- - - -

Note: Slanted line shows the range of the rated

         ambient temperature.

15 BC-10991

-- - - -

Ambient Temperature  [°C] +15V: Rated Load Current
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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   -   80°C

4.5   -   9V

0   -   0.1A (AVR 2)：0  -  0.1A

  * 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

- -

MGW30515

Output Voltage Accuracy

Temperature         ：

Input Voltage       ：

Load Current (AVR 1)：

+15V0.1A

Item
Temperature  Input

±303 ±2.0

Output Output Voltage Accuracy

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

-40 4.5 0.1 14.780

80 4.5 0 15.386

-15V0.1A

Item
Temperature  Input Output Output Voltage Accuracy

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

80 4.5 0 -15.402
±300 ±2.0

16 BC-10991

-40 4.5 0.1 -14.803

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%

 

- -

MGW30515

Time Lapse Drift

+15V0.1A

Time since Output

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

start Voltage

[H] [V]

0.0 15.103

0.5 15.111

1.0 15.111

2.0 15.110

3.0 15.110

4.0 15.110

5.0 15.110

6.0 15.110

7.0 15.110

8.0 15.110

Time  [H] -15V: Rated Load Current

-15V0.1A

Time since Output

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

start Voltage

[H] [V]

0.0 -15.144

0.5 -15.154

1.0 -15.154

2.0 -15.154

3.0 -15.154

4.0 -15.154

5.0 -15.154

Time  [H] +15V: Rated Load Current

17 BC-10991
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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 [5ms/div] Time [5ms/div]

 2.Values

Load

- -

MGW30515

Rise and Fall Time

+15V0.1A

5 V

0

0

0

[ms]

Time Td Tr Ts Th Tf

50 % 0.7 0.8 1.5 0.3 6.8

18 BC-10991

100 % 0.7 1.1 1.8 0.2 3.4
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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 [5ms/div] Time [5ms/div]

 2.Values

Load

- -

MGW30515

Rise and Fall Time

-15V0.1A

5 V

0

0

0

[ms]

Time Td Tr Ts Th Tf

50 % 0.7 0.8 1.5 0.3 8.1

19 BC-10991

100 % 0.7 1.1 1.8 0.2 3.9

参考資料



Model

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Load  50%

Load 100%

Object

 1.Graph  2.Values

Load  50%

Load 100%

- -

MGW30515

Minimum Input Voltage 

  for Regulated Output Voltage

+15V0.1A

Ambient Input Voltage

In
p
u
t 
V

o
lt
a
g
e
 [
V

]

Temperature [V]

[°C] Load  50% Load  100%

-60 3.7 3.7

-40 3.6 3.6

-20 3.6 3.6

0 3.6 3.6

25 3.6 3.6

80 3.6 3.5

85 3.6 3.6

-- - -

-- - -

-- - -

-- - -

Ambient Temperature  [°C]

-15V0.1A

Ambient Input Voltage

In
p
u
t 
V

o
lt
a
g
e
 [
V

]

Temperature [V]

[°C] Load  50% Load  100%

-60 3.7 3.7

-40 3.6 3.6

-20 3.6 3.6

0 3.6 3.6

25 3.6 3.6

80 3.6 3.5

85 3.6 3.6

-- - -

-- - -

-- - -

20 BC-10991

-- - -

Ambient Temperature  [°C]

Note: Slanted line shows the range of the rated

         ambient temperature.
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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.

- -

MGW30515

Overcurrent Protection

+15V0.1A

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]

14.25 0.17 0.17 0.17

13.50 0.18 0.18 0.18

12.00 0.20 0.20 0.20

10.50 0.23 0.23 0.22

9.00 0.26 0.26 0.24

7.50 0.29 0.29 0.27

6.00 0.32 0.32 0.29

4.50 0.35 0.35 0.31

3.00 0.38 0.38 0.34

1.50 0.41 0.41 0.35

Load Current  [A] 0.00 0.36 0.35 0.30

-- -    -    -    

-15V: Rated Load Current

-15V0.1A

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]

-14.25 0.17 0.17 0.17

-13.50 0.18 0.18 0.18

-12.00 0.20 0.21 0.20

-10.50 0.23 0.23 0.22

-9.00 0.26 0.26 0.24

-7.50 0.29 0.29 0.27

-6.00 0.32 0.32 0.29

-4.50 0.35 0.35 0.31

-3.00 0.39 0.38 0.34

-1.50 0.41 0.41 0.35

Load Current  [A] 0.00 0.37 0.36 0.30

Note: Slanted line shows the range of the rated

         load current.
-- -    -    -    

+15V: 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.

- -22 BC-10991

-- - - - 

 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.

S
w

it
c
h
in

g
 F

re
q
u
e
n
c
y
  
[k

H
z
]

-- - - - 

-- - - - 

0.11 224 248 372

-- - - - 

0.08 292 319 463

0.10 244 268 399

0.04 473 507 680

0.06 363 393 550

1141 1166 1160

0.02 672 706 883

0.00

Current Input Volt. Input Volt. Input Volt.

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

+/-15V0.1A

4.5V

5V

9V Load Frequency [kHz]

MGW30515

Switching Frequency (by Load Current)
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Figure A

Figure Ｂ（Ripple and Ripple noise Characteristic）

- -23 BC-10991
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