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Model MGW 154812
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
10 Voltage [A]
V] Load 0% |Load 50%| Load 100%
0s | 0.0 0.000 0.000 0.000
< 8.0 0.002 0.003 0.003
‘GEJ 16.0 0.003 0.003 0.003
5 24.0 0.003 0.003 0.003
= 28.0 0.003 0.003 0.003
E 32.0 0.003 0.003 0.003
32.8 0.017 0.274 0.558
34.0 0.017 0.263 0.538
36.0 0.017 0.252 0.508
40.0 0.016 0.230 0.456
48.0 0.013 0.190 0.379
Input Voltage [V] 60.0 0.011 0.154 0.301
70.0 0.010 0.135 0.260
76.0 0.009 0.124 0.242
Note: Slanted line shows the range of the rated 80.0 0.009 0.118 0.231
input voltage. _ _ _ _

BC-10466
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Load Ration [%]

Model MGW 154812
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
— =O—-- InputVolt. 76V Load Input Current [A]
1.0 Ration Input Volt. | Input Volt. | Input Volt.
[%] 36[V] 48[V] 76[V]
08 | 0 0.017 0.013 0.009
< 20 0.113 0.083 0.056
% 40 0.208 0.155 0.099
g 60 0.301 0.229 0.147
5 80 0.401 0.296 0.190
2 100 0500 | 0.373 | 0.238
110 0.550 0.410 0.258
0 20 40 60 80 100 120 — 3 3 3
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Model MGW 154812
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
—-—O—-- |nput Volt. 76V Load Input Power [W]
25 Ration Input Volt. | Input Volt. | Input Volt.
[%] 36[V] 48[V] 76[V]
0 0.61 0.65 0.74
3 20 4.07 4.00 4.29
5 40 7.49 7.46 7.53
s 60 10.85| 11.00| 11.21
5 80 14.41 14.22 14.45
E’ 100 17.98 17.90 18.12
110 19.77 19.66 19.68
0 20 40 60 80 100 120 — 3 3 3

Load Ration [%]

- BC-10466
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Input Voltage [V]

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

Model MGW 154812
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 [%]
90 V] Load 50% Load 100%
mﬁ—g’/ﬁ\ﬁ_ﬁ 34 87.2 87.3
- ¢ BRI o-m 36 86.2 87.4
X
- 80 40 85.0 87.6
§ 48 85.7 87.7
E 70 60 84.6 88.8
L 76 82.8 86.7
80 83.0 86.4
60
50
20 40 60 80
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Model MGW 154812
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
—-—O—"'- |Input Volt. 76V Load Efficiency [%]
Ration Input Volt. | InputVolt. | Input Volt.
90 | [%] 36[V] 48[V] 76[V]
0 - - -
— 20 771 78.4 73.1
= 80 | 40 83.8 84.2 83.4
£ 60 86.8 85.6 84.0
§ 70 |t 80 87.2 88.3 86.9
w 100 87.3 87.7 86.7
110 87.4 87.9 87.8
60 |
50 - - - -
0 20 40 60 80 100 120 _ _ _ _

Load Ration [%]

BC-10466




_CcO$EL

Model MGW 154812
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]
A V] Load 50% Load 100%
12.40 34 12.131 12.072
=, 12.30 36 12.130 12.072
)
E 12.20 40 12.129 12.072
S 1210 G- - -8 - - - - B -ve--n EF B 48 12.129 12.072
‘g ' AAA—A——A———AN 60 12.129 12.072
c‘:;: 12.00 76 12.129 12.072
11.90 80 12.129 12.072
11.80 — - -
11.70 -12V: Rated output current
20 40 60 80
Input Voltage [V]
Object -12V0.65A
1.Graph 2.Values
---BEF-- Load 50%
= Load 100% Input Output Voltage
-12.50 Voltage [V]
124 V] Load 50% Load 100%
~12.40 34 -12.130 -12.070
>, -12.30 36 -12.128 -12.070
)
E -12.20 40 -12.128 -12.070
2 1210 oo-g- - -g- - - - - o T a-g 48 -12.128 -12.070
‘g ’ A H—h—— A 60 -12.128 -12.070
(‘:D‘: -12.00 76 -12.128 -12.071
-11.90 80 -12.128 -12.071
-11.80 — - -
-11.70 +12V: Rated output current
20 40 60 80

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model MGW 154812
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12V0.65A
1.Graph —A—— Input Volt. 36V [ 2.Values
---EF-- Input Volt. 48V
—-—O—-- Input Volt. 76V Load Output Voltage [V]
12.80 Current Input Volt. | InputVolt. | Input Volt.
[A] 36[V] 48[V] 76[V]
— 12.60 0.000 12.561 12.568 | 12.587
= 0.130 12,196 | 12.196 | 12.197
E’ 12.40 0.260 12,146 | 12.146 | 12.146
~ 0.390 12.117 | 12116 | 12.116
E 1220 0.520 12.093 | 12.092 | 12.092
3 : 0.650 12.072 | 12.071 12.072
\"\Ma.ﬂ 0.715 12.061 | 12.062 | 12.063
12.00 _ - - -
11.80 - - - -
0.0 0.2 0.4 0.6 0.8 _ } } 3
Load Current [A] -12V: Rated output current
Object -12V0.65A
1.Graph —=2A—— Input Volt. 36V | 2.Values
---EF-- Input Volt. 48V
— —O—-- InputVolt. 76V Load Output Voltage [V]
-12.80 Current Input Volt. | InputVolt. | Input Volt.
[A] 36[V] 48[V] 76[V]
1260 | 0.000 -12.519 | -12.524 | -12.536
= 0.130 -12.191 | -12.191 | -12.191
E‘- 240 | 0.260 -12.143 | -12.144 | -12.144
S 0.390 -12.115 | -12.114 | -12.114
:a 220 | 0.520 -12.092 | -12.090 | -12.090
3 : 0.650 -12.070 | -12.070 | -12.070
0.715 -12.059 | -12.061 | -12.061
-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-10466
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Cycle

Load Current

Min. Load (0A) «——
Load 100% (0.65A)

Min. Load (0A) «——
Load 50% (0.325A)

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

Other output current rated

1000 ms

Model MGW 154812
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject +12V0.65A
Input Volt. 48 V

ti. t, = 50us

t

B

200mVvrdiv | |

200mV/div

200mV/div

200us/div 200ps/div
200us/div 200us/div
__
200ps/div 200us/div

8 - BC-10466
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Model MGW 154812
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject -12V0.65A
Input Volt. 48 V
Other output current rated
Cycle 1000 ms ti. to = 50us

Load Current

t

B

Min. Load (0A) «——
Load 100% (0.65A)

200mV/div

Min. Load (0A) «——
Load 50% (0.325A)

200mV/div

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

200mV/div

200us/div 200ps/div
200us/div 200us/div
|
200ps/div 200us/div

9 - BC-10466
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Model MGW154812
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V0.65A
1.Graph 2.Values
— A InputVolt. 36V
—.—g—.-InputVolt. 76V Load Ripple Voltage [mV]
100 Current Input Volt. Input Volt.
[A] 36 [V] 76 [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
= 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

BC-10466
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Model MGW154812
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object -12V0.65A
1.Graph 2.Values
— A InputVolt. 36V
—.—g—.-InputVolt. 76V Load Ripple Voltage [mV]
100 Current Input Volt. Input Volt.
[A] 36 [V] 76 [V]
< 80 0.000 5 5
E 0.130 5 7
o 0.260 7 8
2 60
= 0.390 9 9
=~ 0.520 10 11
= 40
I 0.650 11 12
o 0.715 12 12
20 _ _ _
0 - - -
0.00 0.20 0.40 0.60 0.80 _ _ _
Load Current [A] +12V: Rated output current

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

11
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Model MGW154812
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +12V0.65A
1.Graph 2.Values
— A InputVolt. 36V
—.—g—.-InputVolt. 76V Load Ripple-Noise [mV]
100 Current Input Volt. Input Volt.
[A] 36 [V] 76 [V]
< 80 0.000 5 5
E 0.130 7 7
o 0.260 8 8
> 60
= 0.390 9 8
=~ 0.520 10 10
= 40
I 0.650 11 11
= | 0.715 11 11
20 _ _ _
0.00 0.20 0.40 0.60 0.80 — N N

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

Rated output current

BC-10466
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Model MGW154812
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object -12V0.65A
1.Graph 2.Values
— A InputVolt. 36V
—.—g—.-InputVolt. 76V Load Ripple-Noise [mV]
100 Current Input Volt. Input Volt.
[A] 36 [V] 76 [V]
< 80 0.000 5 6
E 0.130 7 7
o 0.260 10 8
> 60
= 0.390 11 9
=~ 0.520 12 12
S 40
I 0.650 13 13
= 0.715 14 13
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

BC-10466
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Model MGW 154812
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 25 31
E -40 26 32
o -20 27 33
2 60
= 0 20 27
e)
> 25 15 19
= 40
& 60 11 15
= 65 10 14
20 _ _ _
0 - - -
-80 -40 0 40 80 _ _ _
Ambient Temperature [*C] -12V: Rated output current
Input Volt. 48V
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 18 24
E -40 19 22
o -20 15 21
2 60
= 0 12 19
= 25 9 14
2 40
& 60 8 14
= 65 8 13
20 _ _ _
0 - - -
-80 80 _ _ _
Ambient Temperature [*C] +12V: Rated output current
Input Volt. 48V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.

BC-10466
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Model MGW 154812
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V0.65A
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- Input Volt. 48V
—-—O—-- Input Volt. 76V Ambient Output Voltage [V]
12.50 Temperature | InputVolt. | InputVolt. | Input Volt.
12.40 [°C] 36[V] 48[V] 76[V]
' -60 12.004 12.005 12.006
=, 12.30 \ -40 12.028 | 12.029 | 12.030
o \
8 12.20 -20 12.047 12.047 12.048
o 0 12.060 12.061 12.061
2 1210
‘g_ 25 12.071 12.071 12.072
g 12.00 60 12.077 12.077 12.077
11.90 65 12.077 12.077 12.077
11.80 — - - -
11.70 - - - -
-80 -40 0 40 80 . - - -
Ambient Temperature [°C]
Load 100%
Object -12V0.65A
1.Graph —=2A—— Input Volt. 36V | 2.Values
---EF-- Input Volt. 48V
— —O—-- InputVolt. 76V Ambient Output Voltage [V]
-12.50 Temperature | InputVolt. | InputVolt. | Input Volt.
[°C] 36[V] 48[V] 76[V]
~12.40 -60 -12.000 | -12.002 | -12.003
=, -12.30 -40 -12.025 | -12.027 | -12.027
()
8 -12.20 -20 -12.044 | -12.045 | -12.046
S 0 -12.058 | -12.059 | -12.060
2 1210
‘g_ ’ 25 -12.069 | -12.070 | -12.070
g -12.00 60 -12.076 | -12.076 | -12.076
-11.90 65 -12.076 | -12.076 | -12.077
-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-10466
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Model MGW 154812

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 : 36 - 76V
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
" Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Volt 60 76 0 12.581
aximum Voltage] $977 423
Minimum Voltage -40 36 0.65 12.028
Object -12V0.65A
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Volt 60 76 0 -12.536
aximum Voltage] 4256 9.1
Minimum Voltage -40 36 0.65 -12.025

- 16 - BC-10466
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Model MGW 154812
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Obiject +12V0.65A
1.Graph 2.Values
Time since Output
12.50 start Voltage
12.40 [H] v
0.0 12.063
> 12.30 0.5 12.063
S 12.20 1.0 12.063
2 1210 2.0 12.063
‘g 12.00 3.0 12.063
= 4.0 12.064
O 11.90
5.0 12.064
11.80 6.0 12.064
11.70 7.0 12.064
0 2 4 6 8 10 8.0 12.064
Time [H]
Input Volt. 48V
Load 100%
Obiject -12V0.65A
1.Graph 2.Values
Time since Output
-12.50 start Voltage
-12.40 [H] v
0.0 -12.073
> 1230 05 -12.073
S -12.20 1.0 -12.073
9 -12.10 2.0 -12.073
5 1200 3.0 -12.073
= 4.0 -12.073
O -11.90
5.0 -12.073
-11.80 6.0 ~12.073
-11.70 7.0 -12.073
0 2 4 6 8 10 8.0 -12.073
Time [H]
Input Volt. 48V
Load 100%
- 17 - BC-10466
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Model MGW 154812

Item Rise and Fall Time

Temperature
Testing Circuitry  Figure A

25°C

Obiject +12V0.65A

1.Graph Input Volt. 48V
[ Load 50% '
Output
Volt.
[2vidivl| [
0
[ Load 100%
Output
Volt.
[2vidivl| [
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 4.8 5.9 3.9 11.3
100 % 1.1 4.8 5.9 2.0 5.5
90% 11
Output —_——— ] -2
Volt. 10% / H \
e i iE———— -—r——K
/|
Input | i
Volt. | |
Td Tr L Th| Tf
<——>l<— H
I
P N I
- 18 - BC-10466
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Model MGW 154812
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject -12V0.65A
1.Graph Input Volt. 48V
[ 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 3.9 11.3
100 % 1.1 5.0 6.1 1.9 5.7
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
<« Tt X
- 19 BC-10466
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Model MGW 154812
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
40 Temperature [V]
[°C] Load 50% Load 100%
-60 30.9 30.9
S 30 g '\ s a8 40 31.0 30.9
% -20 31.0 30.9
o 0 30.9 30.9
> 20
= 25 31.0 30.9
2 60 31.0 30.9
10 65 31.0 30.9
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
40 Temperature V]
[°C] Load 50% Load 100%
-60 30.8 30.8
N AN
S 30 g “\ g—— 8 -40 30.8 30.7
% -20 30.8 30.7
3 0 30.8 30.8
> 20
= 25 30.8 30.7
2 60 30.7 30.7
10 65 30.8 30.7
0 - - -
-80 -40 0 40 80 — i i
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-10466
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Model MGW 154812
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +12V0.65A
1.Graph —A\ Input Volt. 36V | 2.Values
—1 Input Volt. 48V
O Input Volt. 76V Output Load Current [A]
16 Voltage Input Volt. | Input Volt. | Input Volt.
V] 36[V] 48[V] 76[V]
- § 12.00 1.16 1.25 1.19
2 1 § e 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. 36V | 2.Values
—1 Input Volt. 48V
O Input Volt. 76V Output Load Current [A]
16 Voltage Input Volt. | InputVolt. | Input Volt.
V] 36[V] 48[V] 76[V]
< 12 oo _1?28 1._16 1._25 1._19
% -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 j j j
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-10466
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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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