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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 - 10961

- - -

-- - - -

Note: Slanted line shows the range of the rated

         input voltage.
- - -

-- - - -

--

76.0 0.004 0.015 0.026

80.0 0.003 0.014 0.024

--

60.0 0.004 0.018 0.032

Input Voltage  [V] 70.0 0.005 0.016 0.029

36.0 0.006 0.030 0.053

48.0 0.005 0.022 0.040

33.6 0.006 0.031 0.057

33.8 0.006 0.031 0.056

33.2 0.005 0.003 0.003

33.4 0.006 0.031 0.057

30.0 0.004 0.004 0.004

33.0 0.003 0.004 0.003

Load 100%

0.0 0.000 0.000 0.000

24.0 0.004 0.003 0.004

Input Current (by Input Voltage)

Input Input 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 Ratio [%]

2 BC - 10961

-- - - - 

-- - - - 

-- - - - 

-- - - - 

100 0.053 0.040 0.026

110 0.057 0.043 0.029

60 0.033 0.025 0.018

80 0.042 0.033 0.021

20 0.014 0.011 0.009

40 0.024 0.018 0.013

[%] 36[V] 48[V] 76[V]

In
p
u
t 
C

u
rr

e
n
t 

[A
]

Ratio Input Volt. Input Volt. Input Volt.

0 0.006 0.005 0.004

36V

48V

76V Load Input Current  [A]

MGW1R54815

Input Current (by Load Ratio)
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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 Ratio [%]

3 BC - 10961

-- -    -    -    

-- -    -    -    

-- -    -    -    

-- -    -    -    

100 1.87 1.94 2.01 

110 2.04 2.05 2.17 

60 1.18 1.20 1.35 

80 1.52 1.59 1.61 

20 0.52 0.53 0.71 

40 0.86 0.87 0.96 

[%] 36[V] 48[V] 76[V]

In
p
u
t 
P

o
w

e
r 

[W
]

Ratio Input Volt. Input Volt. Input Volt.

0 0.22 0.24 0.26 

36V

48V

76V Load Input Power  [W]

MGW1R54815

Input Power (by Load Ratio)
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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 - 10961

76 66.0 77.0

80 65.0 76.0

60 70.1 79.0

70 68.0 77.9

73.5 80.6

48 72.1 80.1

55 71.3 79.5

[V] Load  50% Load 100%

34 74.2 80.9

E
ff

ic
ie

n
c
y
  

[%
]

Voltage [%]

36 74.0 80.8

40

Efficiency (by Input Voltage)

Load  50%

Load 100% Input Efficiency

MGW1R54815
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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 Ratio [%]

5 BC - 10961

-- - - - 

-- - - - 

-- - - - 

-- - - - 

100 80.8 80.1 77.0

110 80.9 80.5 77.4

60 76.0 74.6 70.1

80 78.9 78.0 74.2

20 57.8 55.1 48.5

40 70.3 68.8 63.3

[%] 36[V] 48[V] 76[V]

E
ff

ic
ie

n
c
y
 [

%
]

Ratio Input Volt. Input Volt. Input Volt.

0 - - - 

36V

48V

76V Load Efficiency  [%]

MGW1R54815

Efficiency (by Load Ratio)
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Load  50%

Load 100%

Object -15V0.05A

 1.Graph  2.Values

Load  50%

Load 100%

- -

+15V: Rated Load Current

Input Voltage  [V]

Note: Slanted line shows the range of the rated

         input voltage.

6 BC - 10961

76 -15.169 -15.092

80 -15.168 -15.093

60 -15.173 -15.095

70 -15.171 -15.093

48 -15.178 -15.096

55 -15.175 -15.095

-15.099

36 -15.185 -15.098

40 -15.182 -15.098

Input Output Voltage

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage [V]

[V] Load  50% Load  100%

34 -15.187

80 15.156 15.079

-15V: Rated Load Current

Input Voltage  [V]

70 15.157 15.078

76 15.156 15.078

55 15.159 15.078

60 15.158 15.078

40 15.163 15.077

48 15.160 15.077

Load  100%

34 15.166 15.076

36 15.165 15.076

Line Regulation

+15V0.05A

Input Output Voltage

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Voltage [V]

[V] Load  50%

MGW1R54815
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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.

- -

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

Note: Slanted line shows the range of the rated

         load current.

7 BC - 10961

-- - - -

-- - - -

-- - - -

-- - - -

0.050 -15.098 -15.096 -15.092

0.055 -15.083 -15.081 -15.079

0.030 -15.165 -15.159 -15.152

0.040 -15.130 -15.126 -15.120

0.010 -15.258 -15.247 -15.234

0.020 -15.206 -15.198 -15.187

[A] 36[V] 48[V] 76[V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Current Input Volt. Input Volt. Input Volt.

0.000 -15.344 -15.326 -15.308

-15V0.05A

36V

48V

76V Load Output Voltage  [V]

-- - - -

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

-- - - -

-- - - -

0.055 15.060 15.062 15.064

-- - - -

0.040 15.109 15.108 15.107

0.050 15.076 15.077 15.078

0.020 15.187 15.181 15.175

0.030 15.146 15.142 15.138

15.307 15.293

0.010 15.239 15.230 15.221

[A] 36[V] 48[V] 76[V]

76V 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 15.322

Load Regulation

+15V0.05A

36V

48V

MGW1R54815

14.2
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Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input Volt.

-15V:rated load current.

Cycle

 t1,t2 = 100 μ

Load Current

Min.Load (0A)←→

Load 100% (0.05A)

200 mV/div

Min.Load (0A)←→

Load 50% (0.025A)

200 mV/div

Load 50% (0.025A)←→

Load 100% (0.05A)

200 mV/div

- -

4  ms/div 4  ms/div

4  ms/div 4  ms/div

Dynamic Load Response

+15V0.05A

48 V

BC - 10961

4  ms/div

100

8

MGW1R54815

ms

4  ms/div

t1 t2 



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input Volt.

+15V:rated load current.

Cycle

 t1,t2 = 100 μ

Load Current

Min.Load (0A)←→

Load 100% (0.05A)

200 mV/div

Min.Load (0A)←→

Load 50% (0.025A)

200 mV/div

Load 50% (0.025A)←→

Load 100% (0.05A)

200 mV/div

- -

100

9

MGW1R54815

ms

4  ms/div

BC - 10961

4  ms/div

V

4  ms/div 4  ms/div

4  ms/div 4  ms/div

Dynamic Load Response

-15V0.05A

48

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.

- -

-- - -

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 - 10961

-15V: Rated Load Current

-- - -

-- - -

0.055 40 30

-- - -

0.040 35 25

0.050 40 30

0.020 20 15

0.030 25 20

36 [V] 76 [V]

0.000 5 5

0.010 10 10

+15V0.05A

36V

76V Load Ripple Voltage [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A]

MGW1R54815

Ripple Voltage (by Load Current)

0

100

200

300

400

0.000 0.015 0.030 0.045 0.060

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.

- -

MGW1R54815

Ripple Voltage (by Load Current)

-15V0.05A

36V

76V Load Ripple Voltage [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A] 36 [V] 76 [V]

0.000 5 5

0.010 10 10

0.020 20 15

0.030 25 20

0.040 35 25

0.050 40 30

0.055 40 30

-- - -

-- - -

-- - -

11 BC - 10961

-- - -

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

0.000 0.015 0.030 0.045 0.060

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.

- -

-- - -

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 - 10961

-15V: Rated Load Current

-- - -

-- - -

0.055 45 35

-- - -

0.040 40 25

0.050 45 35

0.020 20 20

0.030 30 20

36 [V] 76 [V]

0.000 10 10

0.010 15 15

+15V0.05A

36V

76V Load Ripple-Noise [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A]

MGW1R54815

Ripple-Noise

0

100

200

300

400

0 0.015 0.03 0.045 0.06

 
Fig.Complex Ripple Noise Wave Form 

 
Ripple  Noise[mVp-p] 
 
 



Model

  Temperature          25°C

Item   Testing Circuitry    Figure B

Object

 1.Graph  2.Values

Input Volt.

Input Volt.

Measured by 100 MHz Oscilloscope.

- -

MGW1R54815

Ripple-Noise

-15V0.05A

36V

76V Load Ripple-Noise [mV]

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt. Input Volt.

[A] 36 [V] 76 [V]

0.000 10 10

0.010 15 15

0.020 20 20

0.030 30 20

0.040 40 25

0.050 45 35

0.055 45 35

-- - -

-- - -

-- - -

13 BC - 10961

-- - -

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

0.000 0.015 0.030 0.045 0.060

 
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. 48V

Object

 1.Graph  2.Values

Load  50%

Load 100%

Input Volt. 48V

Measured by 100 MHz Oscilloscope.

- -

MGW1R54815

Ripple Voltage (by Ambient Temp.)

+15V0.05A

Ambient Ripple Voltage

R
ip

p
le

 V
o
lt
a
g
e
  
[m

V
]

Temperature [mV]

[°C] Load  50% Load  100%

-60 20 40

-40 20 40

-20 20 40

0 20 35

25 20 35

85 15 35

90 15 35

-- - -

-- - -

-- - -

-- - -

    Ambient Temperature  [°C]

-15V0.05A

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 20 40

-40 20 40

-20 20 40

0 20 35

25 20 35

85 15 35

90 15 35

-- - -

-- - -

-- - -

-- - -

    Ambient Temperature  [°C]

Note: Slanted line shows the range of the rated

         ambient temperature.

14 BC - 10961

+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%

- -

Note: Slanted line shows the range of the rated

         ambient temperature.

15 BC - 10961

-- - - -

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

-- - - -

-- - - -

90 -15.090 -15.088 -15.086

-- - - -

25 -15.098 -15.096 -15.092

85 -15.091 -15.089 -15.086

-20 -15.075 -15.074 -15.071

0 -15.087 -15.086 -15.082

-15.036 -15.034 -15.032

-40 -15.059 -15.058 -15.055

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Temperature Input Volt. Input Volt. Input Volt.

[°C] 36[V] 48[V] 76[V]

-60

-15V0.05A

36V

48V

76V Ambient Output Voltage  [V]

-- - - -

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

-- - - -

-- - - -

90 15.065 15.066 15.069

-- - - -

25 15.076 15.077 15.078

85 15.066 15.067 15.070

-20 15.054 15.055 15.055

0 15.066 15.067 15.067

-60 15.014 15.013 15.013

-40 15.037 15.037 15.037

Output Voltage  [V]

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

Temperature Input Volt. Input Volt. Input Volt.

[°C] 36[V] 48[V] 76[V]

Ambient Temperature Drift

+15V0.05A

36V

48V

76V Ambient

MGW1R54815

14.2

14.6

15.0

15.4

15.8

16.2

-60 -20 20 60 100

-16.2

-15.8

-15.4

-15.0

-14.6

-14.2
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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   -   85°C

36   -   76V

0   -   0.05A (AVR 2) 0  -  0.05A

  * 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

- -16 BC - 10961

85 36 0.05 -14.830

Value [mV] Ratio [%]

85 36 0 -15.363
±267 ±1.8

-15V0.05A

Item
Temperature  Input Output Output Voltage Accuracy

[°C]  Voltage[V] Current[A] Voltage[V]

85 36 0.05 14.808

85 36 0 15.341
±267 ±1.8

Output Output Voltage Accuracy

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

Temperature         

Input Voltage       

Load Current (AVR 1)

+15V0.05A

Item
Temperature  Input

MGW1R54815

Output Voltage Accuracy

Output Voltage Accuracy 

Rated Output Voltage 



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Input Volt. 48V

Load 100%

Object

 1.Graph  2.Values

Input Volt. 48V

Load 100%

 

- -

Time  [H] +15V: Rated Load Current

17 BC - 10961

6.0 -15.094

7.0 -15.094

8.0 -15.094

3.0 -15.094

4.0 -15.094

5.0 -15.094

0.5 -15.095

1.0 -15.095

2.0 -15.094

-15V0.05A

Time since Output

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

start Voltage

[H] [V]

0.0 -15.094

7.0 15.072

8.0 15.071

Time  [H] -15V: Rated Load Current

4.0 15.072

5.0 15.072

6.0 15.072

1.0 15.073

2.0 15.073

3.0 15.073

Output

O
u
tp

u
t 
V

o
lt
a
g
e
 [
V

]

start Voltage

[H] [V]

0.0 15.073

0.5 15.073

MGW1R54815

Time Lapse Drift

+15V0.05A

Time since

14.2

14.6
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15.4

15.8

16.2

0 2 4 6 8 10

-16.2
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-15.0

-14.6

-14.2
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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

- -

MGW1R54815

Rise and Fall Time

+15V0.05A

48 V

0

0

0

[ms]

Time Td Tr Ts Th Tf

50 % 1.7 1.0 2.7 0.5 11.2

18 BC-10961

100 % 1.7 1.2 2.9 0.3 5.6



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

- -

MGW1R54815

Rise and Fall Time

-15V0.05A

48 V

0

0

0

[ms]

Time Td Tr Ts Th Tf

50 % 1.7 1.0 2.7 0.5 12.8

19 BC-10961

100 % 1.7 1.2 2.9 0.4 6.5



Model

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Load  50%

Load 100%

Object

 1.Graph  2.Values

Load  50%

Load 100%

- -20 BC - 10961

-- - -

Ambient Temperature  [°C]

Note: Slanted line shows the range of the rated

         ambient temperature.

-- - -

-- - -

90 29.1 29.4

-- - -

25 29.6 30.0

85 29.1 29.4

-20 30.3 30.4

0 29.9 30.2

Load  100%

-60 30.9 31.1

-40 30.7 30.9

Ambient Temperature  [°C]

-15V0.05A

Ambient Input Voltage

In
p
u
t 
V

o
lt
a
g
e
 [
V

]

Temperature [V]

[°C] Load  50%

-- - -

-- - -

-- - -

-- - -

85 29.1 29.4

90 29.1 29.5

0 29.9 30.2

25 29.6 30.0

-40 30.7 30.9

-20 30.3 30.4

Input Voltage

In
p
u
t 
V

o
lt
a
g
e
 [
V

]

Temperature [V]

[°C] Load  50% Load  100%

-60 30.9 31.1

MGW1R54815

Minimum Input Voltage 

  for Regulated Output Voltage

+15V0.05A

Ambient

0

8

16

24

32

40

-60 -20 20 60 100

0

8

16

24

32

40

-60 -20 20 60 100



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

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

21 BC - 10961
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Note: Slanted line shows the range of the rated

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

[A] 36[V] 48[V] 76[V]

0.000 430 464 493

0.010 371 410 456

0.020 326 366 416

0.030 290 330 381

0.040 262 301 352

0.050 238 277 327

0.055 228 266 315

-- - - - 

Load Current  [A]

Note: Slanted line shows the range of the rated

         load current.
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-When load current is low, MG operates intermittently, 

so switching frequency would not become constant.  



Figure A

Figure Ripple and Ripple noise Characteristic
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