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Model MGW 152415
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph —A—— Load 100% | 2.Values
---f+-- Load 50%
——O—- Load 0% Input Input Current
200 Voltage [A]
V] Load 0% |Load 50%| Load 100%
0.0 0.000 0.000 0.000
< 1.50 4.0 0.000 0.000 0.000
qu: 8.0 0.003 0.003 0.003
5 16.0 0.003 0.003 0.003
O 1.00
5 16.8 0.030 0.496 1.035
g’ 17.0 0.029 0.492 1.022
050 | b 18.0 0.027 0.468 0.957
7 b Ba.. Bog.., 20.0 0.023 0.424 0.861
- A 22.0 0.019 | 0.383 [ 0.779
0.00 === 24.0 0.017 0.346 0.711
0 10 20 30 40 28.0 0017 | 0301 | 0.606
Input Voltage [V] 30.0 0.017 0.284 0.562
32.0 0.017 0.266 0.523
36.0 0.016 0.236 0.471
Note: Slanted line shows the range of the rated 40.0 0.015 0.209 0.427
input voltage. _ _ _ _
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Load Ration [%]

Model MGW 152415
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- Input Volt. 36V Load Input Current [A]
2.00 Ration Input Volt. | InputVolt. | Input Volt.
[%] 18[V] 24[V] 36[V]
0 0.027 0.017 0.016
< 190 20 0.200 0.152 0.099
g 40 0.379 0.285 0.188
5 60 0.554 0.419 0.282
O 1.00
= 80 0.744 0.546 0.368
2 100 0.934 | 0690 | 0.461
050 | 110 1.031 0.761 0.501
0.00 - - - -
0 20 40 60 80 100 120 _ _ _ _
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Model MGW 152415
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- |nput Volt. 36V Load Input Power [W]
25 Ration Input Volt. | Input Volt. | Input Volt.
[%] 18[V] 24[V] 36[V]
0 0.49 0.42 0.59
3 20 3.66 3.70 3.62
5 40 6.89 6.91 6.83
s 60 10.07| 10.16| 10.23
5 80 13.48 13.23 13.30
E’ 100 16.93 16.72 16.71
110 18.67 18.40 18.14
0 60 80 100 120 — 3 3 3

Load Ration [%]
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Note: Slanted line shows the range of the rated
input voltage.

Model MGW 152415
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph 2. Values
---FF-- Load 50%
—4&—— Load 100% Input Efficiency
Voltage [%]
50 . V] Load 50% Load 100%
BT ... B 17 88.2 87.8
— 18 87.6 87.9
X
= 80 20 87.0 88.5
% 24 88.6 89.2
E 70 30 86.5 90.4
t 36 86.8 89.1
40 87.9 88.8
60
50
10 20 30 40
Input Voltage [V]
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Load Ration [%]

Model MGW 152415
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
——O—-- InputVolt. 36V Load Efficiency [%]
Ration Input Volt. | InputVolt. | Input Volt.
90 i [%] 18[V] 24[V] 36[V]
0 - - -
— 20 80.9 79.8 81.8
= 80 40 86.3 86.0 87.0
£ 60 88.7 87.8 87.2
§ 70 | 80 88.3 90.0 89.5
- 100 88.0 89.1 89.2
110 87.8 89.1 90.3
60 |
50 - - - -
0 20 40 60 80 100 120 _ _ _ _
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Input Voltage [V]

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

Model MGW 152415
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Obiject +15V0.5A
1.Graph 2.Values
---E+-- Load 50%
—+&—— Load 100% Input Output Voltage
15.40 Voltage V]
153 V] Load 50% Load 100%
530 17 15.059 14.975
=, 15.20 18 15.057 14.975
(]
g 15.10 20 15.056 14.975
g 0o-Q- - -B- - - - - B E--8 24 15.057 14.975
= 15.00
3 stbh—h 24— 30 15.056 14.975
c‘:;: 14.90 36 15.057 14.975
14.80 40 15.057 14.975
14.70 — - -
14.60 -15V: Rated output current
10 20 30 40
Input Voltage [V]
Object -15V0.5A
1.Graph 2.Values
---BEF-- Load 50%
= Load 100% Input Output Voltage
-15.40 Voltage [V]
153 V] Load 50% Load 100%
-15.30 17 ~15.063 14.977
=, -15.20 18 -15.061 -14.977
(]
g 1510 20 -15.060 -14.977
S opel---8----- B---X Q---0 24 -15.060 -14.978
-15.
‘:g 500 MsA—A——A——4&—2A 30 -15.060 -14.978
c‘:;: -14.90 36 -15.060 -14.978
-14.80 40 -15.059 -14.977
-14.70 — - -
-14.60 +15V: Rated output current
10 20 30 40
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Model MGW 152415
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +15V0.5A
1.Graph —A—— Input Volt. 18V [ 2.Values
---EF-- Input Volt. 24V
—-—O—-- Input Volt. 36V Load Output Voltage [V]
15.70 Current Input Volt. | InputVolt. | Input Volt.
[A] 18[V] 24[V] 36[V]
1550 0.000 15.435 | 15.436 15.441
= 0.100 15.150 15.151 15.150
g’ 15.30 0.200 15.083 15.084 15.083
2 0.300 15.041 15.039 | 15.039
E‘j 510 0.400 15.008 | 15.005 | 15.005
3 ’ 0.500 14.976 14.976 14.976
0.550 14.960 14.962 14.962
14.90 _ - - -
14.70 - - - -
0.0 0.2 0.4 0.6 _ ; ; ;
Load Current [A] -15V: Rated output current
Object -15V0.5A
1.Graph —=2A—— Input Volt. 18V | 2.Values
---EF-- Input Volt. 24V
— —©—- InputVolt. 36V Load Output Voltage [V]
-15.70 Current Input Volt. | InputVolt. | Input Volt.
[A] 18[V] 24[V] 36[V]
4550 | 0.000 -15.442 | -15.441 | -15.443
= 0.100 -15.150 | -15.150 | -15.149
g’ 1530 | 0.200 -15.084 | -15.084 | -15.084
2 0.300 -15.043 | -15.040 | -15.040
:3 510 | 0.400 -15.009 | -15.006 | -15.006
3 ' 0.500 -14.977 | -14.977 | -14.977
0.550 -14.961 | -14.964 | -14.964
-14.90 | — - - -
-14.70 - - - -
0.0 0.2 0.4 0.6 _ - - -
Load Current [A] +15V: Rated output current
Note: Slanted line shows the range of the rated
load current.
- - BC-10464
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Other output current rated

Model MGW 152415
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject +15V0.5A
Input Volt. 24V

Cycle 1000 ms ti. to = S0us
Load Current
t1 t2
Min. Load (0A) «——
Load 100% (0.5A)
200mV/div
200us/div 200ps/div
Min. Load (0A) «——
Load 50% (0.25A) f
200mV/div
200us/div 200us/div
Load 50% (0.25A) «——
Load 100% (0.5A)
200mV/div
200ps/div 200us/div
BC-10464
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Model MGW 152415
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject -15V0.5A
Input Volt. 24V
Other output current rated
Cycle 1000 ms ti. to = S0us

Load Current

t1 t2

Min. Load (0A) «——

Load 100% (0.5A) f

200mV/div

200us/div 200ps/div

Min. Load (0A) «——

Load 50% (0.25A) f

200mV/div

200us/div 200us/div

Load 50% (0.25A) «——
Load 100% (0.5A)

200mV/div

200ps/div 200us/div

-9 - BC-10464
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Model MGW152415
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +15V0.5A
1.Graph 2.Values
— A InputVolt. 18V
—.—g—.-InputVolt. 36V Load Ripple Voltage [mV]
100 Current Input Volt. Input Volt.
[A] 18 [V] 36 [V]
< 80 0.00 6 7
E 0.10 8 10
o) 0.20 11 12
2 60
S 0.30 14 14
=~ 0.40 17 17
= 40
I 0.50 18 19
= 0.55 20 20
0.00 0.20 0.40 0.60 — 3 3

Load Current [A]

Measured by 100 MHz Oscilloscope.

Ripple Voltage is shown as p-p in the figure below.

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

Ripple [mVp-p]

Fig.Complex Ripple Wave Form

—15V: Rated output current

BC-10464
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Load Current [A]

Measured by 100 MHz Oscilloscope.

Ripple Voltage is shown as p-p in the figure below.

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

Ripple [mVp-p]

Fig.Complex Ripple Wave Form

Model MGW152415
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object -15V0.5A
1.Graph 2.Values
— A InputVolt. 18V
—.—g—.-InputVolt. 36V Load Ripple Voltage [mV]
100 Current Input Volt. Input Volt.
[A] 18 [V] 36 [V]
< 80 0.00 10 11
E 0.10 13 14
o 0.20 15 14
2 60
= 0.30 16 16
=~ 0.40 17 17
= 40
I 0.50 17 18
o 0.55 17 18
0.00 0.20 0.40 0.60 — 3 3

+15V: Rated output current

11
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Load Current [A]

Measured by 100 MHz Oscilloscope.

Ripple-Noise is shown as p-p in the figure below.

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

Ripple
Noise[mVp-p]

Fig.Complex Ripple Noise Wave Form

Model MGW152415
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +15V0.5A
1.Graph 2.Values
— A InputVolt. 18V
—.—g—.-InputVolt. 36V Load Ripple-Noise [mV]
100 Current Input Volt. Input Volt.
[A] 18 [V] 36 [V]
0.00 6 7
= 80
E 0.10 10 10
o 0.20 13 13
2 60
= 0.30 16 16
=~ 0.40 19 19
g % 0.50 21 21
= 0.55 23 22
0.00 0.20 0.40 0.60 — 3 3

—15V: Rated output current

BC-10464
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Ripple
Noise[mVp-p]

Load Current [A]

Measured by 100 MHz Oscilloscope.

Ripple-Noise is shown as p-p in the figure below.

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

Fig.Complex Ripple Noise Wave Form

Model MGW152415
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object -15V0.5A
1.Graph 2.Values
— A InputVolt. 18V
—.—g—.-InputVolt. 36V Load Ripple-Noise [mV]
100 Current Input Volt. Input Volt.
[A] 18 [V] 36 [V]
0.00 12 12
= 80
E 0.10 15 15
o 0.20 17 15
> 60
= 0.30 18 17
=~ 0.40 19 18
g % 0.50 20 19
= 0.55 20 19
20 _ — _-¢—¢ = . _ _
0 | - : :
0.00 0.20 0.40 0.60 _ _ _

+15V: Rated output current

BC-10464
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Model MGW 152415
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Obiject +15V0.5A
1.Graph 2.Values
---fE+-- Load 50%
= Load 100% Ambient Ripple Voltage
100 Temperature [mV]
[°C] Load 50% Load 100%
S 80 -60 17 19
E -40 16 17
o -20 18 20
2 60
= 0 17 19
> 25 15 17
2 40
I 60 13 15
o 65 14 16
20 _ _ _
0 - - -
-80 -40 0 40 80 — § §
Ambient Temperature [°C] -15V: Rated output current
Input Volt. 24V
Object -15V0.5A
1.Graph 2.Values
---f+-- Load 50%
= Load 100% Ambient Ripple Voltage
100 Temperature [mV]
[°C] Load 50% Load 100%
S 80 -60 18 23
E -40 19 25
o -20 18 25
2 60
= 0 17 24
> 25 12 19
2 40
& 60 12 18
= 65 13 19
20 _ _ _
0 - - -
-80 80 _ _ _
Ambient Temperature [*C] +15V: Rated output current
Input Volt. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10464
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Model MGW 152415
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +15V0.5A
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- Input Volt. 24V
—-—O—-- Input Volt. 36V Ambient Output Voltage [V]
15.40 Temperature | InputVolt. | InputVolt. | Input Volt.
] [°C] 18[V] 24[V] 36[V]
530 -60 14.891 14.892 14.894
. 15.20 -40 14.919 | 14.920 | 14.922
o
8 15.10 -20 14.942 14.943 14.944
S 0 14.960 | 14.960 | 14.962
= 15.00
‘g_ 25 14.975 14.975 14.976
g 14.90 60 14.986 14.985 14.986
14.80 65 14.986 14.986 14.986
14.70 — - - -
14.60 - - - -
-80 -40 0 40 80 . _ - -
Ambient Temperature [°C]
Load 100%
Obiject -15V0.5A
1.Graph —=2A—— Input Volt. 18V | 2.Values
---EF-- Input Volt. 24V
— —©—- InputVolt. 36V Ambient Output Voltage [V]
-15.40 Temperature | InputVolt. | InputVolt. | Input Volt.
[°C] 18[V] 24[V] 36[V]
+15.30 -60 -14.891 | -14.893 | -14.894
=, -15.20 -40 -14.920 | -14.921 | -14.923
o
g -15.10 -20 -14.942 | -14.944 | -14.945
) 0 -14.961 | -14.963 | -14.963
= -15.00
‘:;: | 25 -14.976 | -14.978 | -14.978
g -14.90 60 -14.988 | -14.988 | -14.989
14.80 65 -14.988 | -14.989 | -14.989
-14.70 _ _ _ -
-14.60 - - - -
-80 -40 0 40 80 - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 BC-10464
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Model MGW 152415

ltem Output Voltage Accuracy Testing Circuitry  Figure A

1.0utput 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.
Temperature : -40 - 60°C
Input Voltage . 18 - 36V
Load Current (AVR 1) : 0 - 0.5A (AVR 2): 0 - 0.5A
* Qutput Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Output Voltage) / 2
Output Voltage Accuracy

* Qutput Voltage Accuracy (Ration) = x 100
Rated Output Voltage

2. Values
Object +15V0.5A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 60 36 0 15.459
— +270 +1.8
Minimum Voltage -40 18 0.5 14.919
Object -15V0.5A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 60 36 0 -15.465
— 273 +1.8
Minimum Voltage -40 18 0.5 -14.920

- 16 - BC-10464
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Model MGW 152415
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +15V0.5A
1.Graph 2.Values
Time since Output
15.40 start Voltage
15.30 [H] M
0.0 14.967
> 1920 05 14.975
S 15.10 1.0 14.975
S 15.00 2.0 14.975
3 1490 3.0 14.975
= 4.0 14.976
O 14.80
5.0 14.975
14.70 6.0 14.975
14.60 7.0 14.976
0 2 4 6 8 10 8.0 14.976
Time [H]
Input Volt. 24V
Load 100%
Object -15V0.5A
1.Graph 2.Values
Time since Output
-15.40 start Voltage
-15.30 [H] M
0.0 -14.973
= 1520 0.5 -14.980
S -15.10 1.0 -14.980
9 -15.00 2.0 -14.980
3 1490 3.0 -14.981
3 4.0 -14.980
O -14.80
5.0 -14.980
-14.70 6.0 ~14.980
-14.60 7.0 -14.980
0 2 4 6 8 10 8.0 -14.980
Time [H]
Input Volt. 24V
Load 100%
- 17 - BC-10464
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Model MGW 152415
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject +15V0.5A
1.Graph Input Volt. 24V
[ Load 50% ]
Output
Volt.
[2vidiv]|
0
[ Load 100%
Output
Volt.
[2vidiv]|
0
Input
Volt.
0
[10V/div] Time [10ms/div] Time [10ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 1.2 4.9 6.1 0.3 10.0
100 % 1.2 4.9 6.1 0.2 4.9
90% 1
Output —_—— ] -2
Volt. 10% / I I \
s i iF———— ——rr R
Il
Input | i
Volt. | |
Td Tr s Th| Tf
<——>l<— H
I
« T 5 I
- 18 - BC-10464
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Model MGW 152415
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject -15V0.5A
1.Graph Input Volt. 24V
[ Load 50% ]
Output
Volt.
[2vidiv]|
0
[ Load 100%
Output
Volt.
[2vidiv]|
0
Input
Volt.
0
[10V/div] Time [10ms/div] Time [10ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 1.2 5.0 6.2 0.3 10.1
100 % 1.2 5.0 6.2 0.2 5.1
90% 1
Output —_—— ] -2
Volt. 10% / I I \
s i iF———— ——rr R
Il
Input | i
Volt. | |
Td Tr s Th| Tf
<——>l<— H
I
« T 5 I
- 19 - BC-10464
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Model MGW 152415
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Obiject +15V0.5A
1.Graph 2.Values
---fE+-- Load 50%
2 Load 100% Ambient Input Voltage
20 Temperature [V]
[°C] Load 50% Load 100%
& P i \ -60 16.0 16.0
> 15 -40 16.0 16.0
% -20 16.0 16.0
o 0 15.8 16.0
> 10
= 25 15.8 16.0
2 60 15.8 15.8
5 65 15.8 15.7
0 - - -
-80 -40 0 40 80 _ _ _
Ambient Temperature [°C]
Object -15V0.5A
1.Graph 2.Values
---f+-- Load 50%
2 Load 100% Ambient Input Voltage
20 Temperature [V]
[°C] Load 50% Load 100%
\ \ -60 15.9 15.9
> 15 -40 15.9 15.9
% -20 15.9 15.8
o 0 15.9 15.9
> 10
= 25 15.7 15.8
2 60 15.7 15.6
5 65 15.7 15.6
0 - - -
-80 -40 0 40 80 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-10464
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Model MGW 152415
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +15V0.5A
1.Graph — A\ InputVolt. 18V | 2.Values
—1 Input Volt. 24V
O Input Volt. 36V Output Load Current [A]
20 Voltage Input Volt. | Input Volt. | Input Volt.
V] 18[V] 24[V] 36[V]
__ 16 15.00 0.84 0.91 0.86
% o 14.25 - - -
g 12 13.50 ] - ]
2 12.00 - - -
:::g 8 10.50 - - -
e 9.00 - - -
4 7.50 - - -
6.00 - - -
0 4.50 - - -
0.0 0.4 0.8 1.2 3.00 - - -
Load Current [A] 1.50 - - -
0.00 - - -
Object -15V0.5A
1.Graph — A InputVolt. 18V | 2.Values
—1 Input Volt. 24V
O Input Volt. 36V Output Load Current [A]
-20 Voltage Input Volt. | InputVolt. | Input Volt.
V] 18[V] 24[V] 36[V]
__-16 3 -15.00 0.84 0.91 0.86
% § = -14.25 - - -
g 12 -13.50 - - -
2 -12.00 - - -
:::g -8 -10.50 - - -
e -9.00 - - -
-4 -7.50 - - -
-6.00 - - -
0 -4.50 - - -
0.0 0.4 0.8 1.2 3.00 - - -
Load Current [A] -1.50 - - -
Note: Slanted line shows the range of the rated 0.00 - - -

load current.

Intermittent operation occurs when overcurrent

protection is activated.

BC-10464




— CO$EL

SEEH

Figure B (Ripple and Ripple noise Characteristic)

Temperature Chamber
eiectonic | | (][] .
P Switch > Power Supply =] p| Electronic
DC Power » DC Load
Supply Power Meter Oscilloscope
A
v
»|  Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
Measuring board C1,C2=22pF(Ceramic Capacitor)
Input pin  Output pin //
— ;+Vin +Vout i ) ) )
TC1 Electric
Power b DC Load
Supply p
- COM ()
Cc2
Electric
LA DC Load
: ’ R=50Q
-Vin -Vout (")
Q S/ - C=0.01pF
B R Coaxial cable Osilloscope
50mm (1.5m,50Q) (BW:100MHz)

C

22 -
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