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Model MGW 152412
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 0.000 0.000 0.000
< 1.50 4 0.002 0.002 0.002
% 8 0.003 0.003 0.003
5 4 16 0.003 0.003 0.003
O 1.00
= 17 0.037 0.544 1.087
2 18 0.034 | 0508 | 1.024
0.50 | ,:hﬂ 20 0.029 0.460 0.922
| He.g 22 0025 | 0416 | 0.834
! Se.g. g
24 0.023 0.377 0.762
0.00 - = 28 0.022 0.330 0.648
0 10 20 30 40 30 0022 [ 0310 [ 0.601
Input Voltage [V] 32 0.022 0.291 0.564
36 0.021 0.257 0.509
40 0.020 0.228 0.460
Note: Slanted line shows the range of the rated - - - -
input voltage. _ _ - _
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Model MGW 152412
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 0.034 0.023 0.021
< 190 20 0.227 0.171 0.112
g 40 0.420 | 0.315 | 0.209
5 60 0.605 0.460 0.309
O 1.00 |
5 80 0.808 0.593 0.398
g' 100 1.006 0.748 0.500
050 | 110 1.108 0.823 0.544
0.00 - - - -
0 20 40 60 80 100 120 _ _ _ _

Load Ration [%]
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Model MGW 152412
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—-- |nputVolt. 36V Load Input Power [W]
25 Ration Input Volt. | InputVolt. | Input Volt.
[%] 18[V] 24[V] 36[V]
0 0.61 0.55 0.77
g 20 4.08 4.10 4.05
5 40 7.51 7.53 7.50
s 60 10.89| 1099 11.11
5 80 14.48 14.22 14.32
E' 100 18.10 17.91 17.99
110 19.91 19.70 19.55
0 20 40 60 80 100 120 — 3 3 3

Load Ration [%]

- BC-10463
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Input Voltage [V]

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

Model MGW 152412
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph 2. Values
---FF-- Load 50%
—2&—— Load 100% Input Efficiency
Voltage [%]
50 V] Load 50% Load 100%
17 86.4 86.6
9 18 85.5 86.7
- 80 20 84.8 87.1
% 24 86.2 87.6
% 70 30 84.2 89.0
L 36 84.5 87.3
40 85.6 87.2
60
50
10 20 30 40
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Load Ration [%]

Model MGW 152412
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.
0 | [%] 18[V] 24[V] 36[V]
0 - - -
— 20 76.8 76.5 77.4
= 80 | 40 83.6 83.4 83.7
£ 60 86.5 85.7 84.7
§ 70 | 80 86.7 88.3 87.7
- 100 86.7 87.7 87.3
110 86.8 87.7 88.4
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 152412
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Obiject +12V0.65A
1.Graph 2.Values
---E+-- Load 50%
—+&—— Load 100% Input Output Voltage
12.50 Voltage V]
V] Load 50% Load 100%
12.40 17 12.127 12.066
=, 12.30 18 12.126 12.067
)
E 12.20 20 12.125 12.067
S 1210 oog- - -G - - - - B---'B--0 24 12.126 12.067
‘g ' At—A—h A A—A 30 12.126 12.067
c‘:;: 12.00 36 12.126 12.067
11.90 40 12.126 12.067
11.80 — - :
11.70 -12V: Rated output current
10 20 30 40
Input Voltage [V]
Object -12V0.65A
1.Graph 2.Values
---BEF-- Load 50%
= Load 100% Input Output Voltage
-12.50 Voltage [V]
V] Load 50% Load 100%
~12.40 17 12,130 112,066
>, -12.30 18 -12.129 -12.066
)
8 -12.20 20 -12.128 -12.066
;3 1210 oo-g- - -g- - - - - @----- Q- --g 24 -12.128 -12.067
‘g ' A AH—H——H—A—A 30 -12.128 -12.067
(‘:D‘: -12.00 36 -12.128 -12.067
-11.90 40 -12.128 -12.067
-11.80 — - :
-11.70 +12V: Rated output current
10 20 30 40
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Model MGW 152412
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12V0.65A
1.Graph —A—— Input Volt. 18V [ 2.Values
---EF-- Input Volt. 24V
—-—O—-- Input Volt. 36V Load Output Voltage [V]
12.80 Current Input Volt. | Input Volt. | Input Volt.
[A] 18[V] 24[V] 36[V]
— 12.60 0.000 12.576 | 12.567 | 12.572
= 0.130 12.200 | 12.201 12.201
E’ 12.40 0.260 12.145 | 12.145 | 12.145
~ 0.390 12.115 | 12113 | 12.113
E 1220 0.520 12.090 | 12.088 | 12.088
3 ' 0.650 12.067 | 12.067 | 12.067
\E\B\NHE 0.715 12.056 | 12.057 | 12.057
12.00 — - - -
11.80 - - - -
0.0 0.2 0.4 0.6 0.8 _ ; ; ;
Load Current [A] -12V: Rated output current
Object -12V0.65A
1.Graph —=2A—— Input Volt. 18V | 2.Values
---EF-- Input Volt. 24V
— —©—- InputVolt. 36V Load Output Voltage [V]
-12.80 Current Input Volt. | InputVolt. | Input Volt.
[A] 18[V] 24[V] 36[V]
1260 L 0.000 -12.572 | -12.568 | -12.571
= 0.130 -12.202 | -12.202 | -12.202
E‘- 1240 | 0.260 -12.145 | -12.146 | -12.146
2 0.390 -12.114 | -12.113 | -12.113
:3 1200 | 0.520 -12.090 | -12.088 | -12.088
3 : 0.650 -12.066 | -12.066 | -12.067
0.715 -12.055 | -12.057 | -12.057
-12.00 | — - - -
-11.80 - - - -
0.0 0.2 0.4 0.6 0.8 _ - - -

Load Current [A]

Note: Slanted line shows the range of the rated

load current.

Rated output current

BC-10463
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Model MGW 152412

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Obiject +12V0.65A

Input Volt. 24V
Other output current rated
Cycle 1000 ms

t;. t, = 50us

Load Current

t

B

Min. Load (0A) «——
Load 100% (0.65A)

200mV/div

200us/div 200ps/div

Min. Load (0A) «——
Load 50% (0.325A)

200mV/div

200us/div 200us/div

Load 50% (0.325A) «—
Load 100% (0.65A)

200mV/div

200ps/div 200us/div

8 . BC-10463
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Model MGW 152412
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject -12V0.65A
Input Volt. 24V
Other output current rated
Cycle 1000 ms ti. to = S0us

Load Current

t

B

Min. Load (0A) «——
Load 100% (0.65A)

200mV/div "

200us/div 200ps/div

Min. Load (0A) «——
Load 50% (0.325A)

200mV/div

200us/div 200us/div

Load 50% (0.325A) «—
Load 100% (0.65A)

200mV/div

200ps/div 200us/div

9 - BC-10463
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Model MGW152412
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V0.65A
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 0.000 6 6
E 0.130 7 7
o 0.260 7 7
2 60
= 0.390 9 9
=~ 0.520 10 10
= 40
I 0.650 11 11
o 0.715 11 11
20 _ _ _
0 - - -
0.00 0.20 0.40 0.60 0.80 _ _ _

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

Rated output current
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Model MGW152412
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object -12V0.65A
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 0.000 5 5
E 0.130 5 6
o 0.260 6 7
2 60
= 0.390 7 8
=~ 0.520 8 9
= 40
I 0.650 9 10
o 0.715 10 10
20 _ _ _
0 - - -
0.00 0.20 0.40 0.60 0.80 _ _ _

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

+12V: Rated output current

11
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Model MGW152412
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +12V0.65A
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]
< 80 0.000 7 7
E 0.130 8 7
o 0.260 9 9
2 60
= 0.390 10 10
=~ 0.520 11 11
= 40
I 0.650 12 12
= 0.715 12 13
20 _ _ _
0 \ - - -
0.00 0.20 0.40 0.60 0.80 _ _ _

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

—12V: Rated output current

12
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Model MGW152412
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object -12V0.65A
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]
< 80 0.000 5 5
E 0.130 6 6
o 0.260 7 7
2 60
= 0.390 8 8
=~ 0.520 10 10
= 40
I 0.650 11 11
= . 0.715 12 12
20 — 3 3
0.00 0.20 0.40 0.60 0.80 _ _ _
Load Current [A] +12V: Rated output current

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

- 13 - BC-10463
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Model MGW 152412
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Obiject +12V0.65A
1.Graph 2.Values
---fE+-- Load 50%
A Load 100% Ambient Ripple Voltage
100 Temperature [mV]
[°C] Load 50% Load 100%
S 80 -60 30 37
E -40 31 39
o -20 30 37
2 60
= 0 19 25
~ 25 13 17
= 40
& 60 11 15
o 65 11 14
20 _ _ _
0 - - -
-80 -40 0 40 80 _ _ _
Ambient Temperature [°C] -12V: Rated output current
Input Volt. 24V
Object -12V0.65A
1.Graph 2.Values
---f+-- Load 50%
= Load 100% Ambient Ripple Voltage
100 Temperature [mV]
[°C] Load 50% Load 100%
S 80 -60 17 23
E -40 17 23
o -20 16 22
2 60
= 0 11 16
> 25 9 13
2 40
I 60 8 12
o 65 8 12
20 _ _ _
0 - - -
-80 -40 0 40 80 _ _ _
Ambient Temperature [°C] +12V: Rated output current
Input Volt. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.

BC-10463
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Model MGW 152412
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V0.65A
1.Graph —A—— Input Volt. 18V | 2.Values
---EF-- Input Volt. 24V
—-—O—-- Input Volt. 36V Ambient Output Voltage [V]
12.50 Temperature | InputVolt. | InputVolt. | Input Volt.
12.40 [°C] 18[V] 24[V] 36[V]
' -60 12.004 12.006 12.007
=, 12.30 \ -40 12.026 | 12.027 | 12.028
o \
8 12.20 -20 12.044 12.045 12.046
S 0 12.057 12.058 12.058
2 1210
‘g_ 25 12.067 12.068 12.068
g 12.00 60 12.072 12.073 12.073
11.90 65 12.071 12.072 12.072
11.80 — - - -
11.70 - - - -
-80 -40 0 40 80 . - - -
Ambient Temperature [°C]
Load 100%
Object -12V0.65A
1.Graph —=2A—— Input Volt. 18V | 2.Values
---EF-- Input Volt. 24V
— —©—- InputVolt. 36V Ambient Output Voltage [V]
-12.50 Temperature | InputVolt. | InputVolt. | Input Volt.
[°C] 18[V] 24[V] 36[V]
"12.40 -60 -12.002 | -12.003 | -12.005
=, -12.30 -40 -12.024 | -12.025 | -12.026
()
8 -12.20 -20 -12.043 | -12.044 | -12.045
S 0 -12.056 | -12.057 | -12.058
2 1210
‘g_ ’ 25 -12.066 | -12.067 | -12.067
g -12.00 60 -12.072 | -12.072 | -12.072
-11.90 65 -12.071 | -12.071 | -12.072
-11.80 — i} i} B
-11.70 - - - -
-80 -40 0 40 80 - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 BC-10463
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Model MGW 152412

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 (AVR1): 0 - 0.65A (AVR2):0 - 0.65A
* 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 +12V0.65A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 60 18 0 12.566
— +270 2.3
Minimum Voltage -40 18 0.65 12.026
Object -12V0.65A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 60 18 0 -12.567
— 1272 2.3
Minimum Voltage -40 18 0.65 -12.024

- 16 - BC-10463




_CcO$EL

Model MGW 152412
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +12V0.65A
1.Graph 2.Values
Time since Output
12.50 start Voltage
12.40 [H] M
0.0 12.056
> 12.30 0.5 12.056
(0]
> 12.20 1.0 12.056
2 1210 2.0 12.057
E 12.00 3.0 12.057
= 4.0 12.057
O 11.90
5.0 12.057
11.80 6.0 12.057
11.70 7.0 12.057
0 2 4 6 8 10 8.0 12.057
Time [H]
Input Volt. 24V
Load 100%
Object -12V0.65A
1.Graph 2.Values
Time since Output
-12.50 start Voltage
-12.40 [H] M
0.0 -12.066
> 1230 0.5 -12.066
(0]
> -12.20 1.0 -12.066
9 -12.10 2.0 -12.066
E -12.00 3.0 -12.066
= 4, -12.
O -11.90 0 066
5.0 -12.066
-11.80 6.0 ~12.066
-11.70 7.0 -12.066
0 2 4 6 8 10 8.0 -12.066
Time [H]
Input Volt. 24V
Load 100%
- 17 - BC-10463
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Model MGW 152412
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject +12V0.65A
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 % 1.1 5.0 6.1 2.2 11.0
100 % 1.1 5.1 6.2 1.1 5.4
90% 1
Output —_——— ] -2
Volt. 10% / I I \
s i iF———— ——rr R
Iy
Input | i
Volt. | |
Td Tr Dl Th| Tf
<——l<—> H
I
« T 5 I

. 18 - BC-10463
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Model MGW 152412
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject -12V0.65A
1.Graph Input Volt. 24V
[ Load 50% '
Output
Volt.
[2vrdiv)| [
0
[ Load 100%
Output
Volt.
[2vrdiv)| [
0
Input
Volt.
0
[10V/div] Time [10ms/div] Time [10ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 1.1 5.3 6.4 2.2 11.2
100 % 1.1 5.3 6.4 1.1 5.6
90% 11
Output —_——— ] -2
Volt. 10% / H \
= i—=——- ——r——K
Iy
Input | i
Volt. | |
Td Tr Dl Th| Tf
—>l<—> H
I
<« Tt X
- 19 - BC-10463
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Model MGW 152412
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Obiject +12V0.65A
1.Graph 2.Values
---fE+-- Load 50%
2 Load 100% Ambient Input Voltage
20 Temperature [V]
[°C] Load 50% Load 100%
- . 15.
& a & & - 2o 60 16.0 5.9
> 15 -40 16.0 15.9
% -20 16.0 15.9
o 0 16.0 15.9
> 10
= 25 15.8 15.9
2 60 15.8 15.9
5 65 15.8 15.9
0 - - -
-80 -40 0 40 80 _ _ _
Ambient Temperature [°C]
Object -12V0.65A
1.Graph 2.Values
---f+-- Load 50%
2 Load 100% Ambient Input Voltage
20 Temperature [V]
[°C] Load 50% Load 100%
B P\ i) & - \ -60 15.9 15.8
S 15 N \i§ -40 15.9 15.8
% -20 15.9 15.8
3 0 15.9 15.8
> 10
= 25 15.7 15.8
2 60 15.7 15.8
5 65 15.7 15.8
0 - - -
-80 -40 0 40 80 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-10463
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Model MGW 152412
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +12V0.65A
1.Graph —A\ Input Volt. 18V | 2.Values
—1 |Input Volt. 24V
O Input Volt. 36V Output Load Current [A]
16 Voltage Input Volt. | Input Volt. | Input Volt.
V] 18[V] 24[V] 36[V]
- § 12.00 1.03 1.13 1.12
2 1 § B 11.40 - - -
% 10.80 - - -
S 8 9.60 - - -
E 8.40 - - -
e 4 7.20 - - -
6.00 - - -
4.80 - - -
0 3.60 - - -
0.0 0.4 0.8 1.2 240 j j j
Load Current [A] 1.20 - - -
0.00 - - -
-12V: Rated output current
Object -12V0.65A
1.Graph —— A InputVolt. 18V | 2.Values
—1 Input Volt. 24V
O Input Volt. 36V Output Load Current [A]
-16 Voltage Input Volt. | InputVolt. | Input Volt.
V] 18[V] 24[V] 36[V]
- -12.00 1.03 1.13 1.12
> 12 HulE -11.40 - - -
% -10.80 - - -
S 8 -9.60 - - -
E -8.40 - - -
3 . 4 -7.20 - - -
-6.00 - - -
-4.80 - - -
0 -3.60 - - -
0.0 0.4 0.8 1.2 240 - - -
Load Current [A] -1.20 - - -
Note: Slanted line shows the range of the rated 0.00 - - -

load current.

Intermittent operation occurs when overcurrent
protection is activated.

+12V: Rated output current

BC-10463
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C

Figure B (Ripple and Ripple noise Characteristic)

Temperature Chamber
electronc | | .
P Switch > Power Supply =] p| Electronic
DC Power ™~ DC Load
Supply Power Meter Oscilloscope
A
\ 4
»|  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 ()
c2
Electric
L DC Load
. ’ R=50Q
-Vin -Vout (M)
Q S/ N C=0.01pF
B R Coaxial cable Osilloscope
50mm (1.5m,50Q) (BW:100MHz)

22 -
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