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Model MGW62412
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---EF-- Load 50%
— —O—- Load 0% Input Input Current
0.60 N N Voltage [A]
VY WY \Y%i Load 0% [Load 50%|Load 100%
\:x N\ 0.0 0.000 | 0.000 | 0.000
< 045 » \\ 16.0 0.004 0.004 0.003
‘g \\‘ \\ 16.2 0.003 0.003 0.004
] \ N
5 \‘\A ™ 16.4 0.004 0.003 0.003
O 0.30 A%
< N\ e N\ 16.5 0017 | 0213 | 0419
g R - 16.6 0016 | 0211 | 0417
q’;'\\ \§*\z
0.15 \N=P N 17.0 0016 | 0208 | 0.407
N\ Bray 18.0 0016 | 0.195 | 0.384
\:\ R 22.0 0.013 0.161 0.314
0.00 @ ___@poetelo N-g 24.0 0.012 | 0.147 | 0.288
0 10 20 30 40 50 28.0 0.010 | 0.127 | 0.247
Input Voltage [V] 32.0 0.007 0.113 0.217
36.0 0.006 0.101 0.193
40.0 0.005 0.092 0.176
Note: Slanted line shows the range of the rated - - - -
input voltage. _ B B B
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Load Ratio [%]

Model MGW62412
Temperature 25°C
ltem Input Current (by Load Ratio) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- |Input Volt. 36V Load Input Current [A]
0.60 Ratio Input Volt. | Input Volt. | Input Volt.
[%] 18[V] 24[V] 36[V]
0 0.016 0.012 0.006
< 045 20 0.087 0.067 0.047
‘GE) 40 0.159 0.120 0.083
§ 050 A/ 60 0230 [ 0175 | 0.119
= /——53 80 0.307 0.230 0.155
5 & &’ = 100 0384 | 0288 | 0193
R
015 g A o 110 0.419 0.311 0.211
g S - ; ; i
o
B — _ - -
0.00 & - - - -
0 20 40 60 80 100 120 _ _ _ _
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Model MGW62412
Temperature 25°C
ltem Input Power (by Load Ratio) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- Input Volt. 36V Load Input Power [W]
10 Ratio Input Volt. | Input Volt. | Input Volt.
[%] 18[V] 24[V] 36[V]
8 0 0.27 0.29 0.21
= 20 1.56 1.60 1.69
5 . ' 40 2.85 2.89 2.98
2 .
s & 60 416 420| 427
5 80 5.48 5.50 5.59
2 4 ﬂ/
£ 100 6.81 6.82 6.88
] 110 7.48 7.50 7.57
2 /{ - - - -
0 B/ - - - -
0 20 40 60 80 100 120 — B B B

Load Ratio [%]
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Input Voltage [V]

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

Model MGW62412
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---F+-- Load 50%
—+4A—— Load 100% Input Efficiency
95 < Voltage [%]
) N V] Load 50% Load 100%
L — 17 86.2 88.8
= N —
— 85 g Br————m- 18 86.1 88.7
Fal N -
N 20 85.8 88.8
3 N .
c \\ N 24 84.9 88.6
.g 75 N
& \ N 30 84.3 88.5
t S N 36 83.0 87.8
o N N 40 81.8 86.9
$\ \
N \\ - : -
X U -- - -
55
10 20 30 40 50
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Model MGW62412
Temperature 25°C
ltem Efficiency (by Load Ratio) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- |InputVolt. 36V Load Efficiency [%]
95 Ratio Input Volt. | Input Volt. | Input Volt.
[%] 18[V] 24[V] 36[V]
0 - - -
— 85 20 76.9 74.9 71.0
= s 40 843 | 836 | 809
S . 1 60 869 | 862 | 847
2 1.7 80 88.1 87.9 86.4
- g 100 88.7 88.6 87.8
65 110 88.8 88.7 87.7
55 - - - -
0 20 40 60 80 100 120 — - - -

Load Ratio [%]
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Input Voltage [V]

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

Model MGW62412
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +12V0.25A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Input Output Voltage
12.6 N Voltage V]
\ \\ V] Load 50% Load 100%
124 \\ b 17 12.136 12.075
S N\ \ 18 12.136 12.075
(0]
§ 122 \‘ \\ 20 12.135 12.075
9 N & - 24 12.133 12.075
5 A A—A A 30 12.132 12.075
2 120 N \
i N AN 36 12.130 12.075
A N 40 12.130 12.075
11.8 \\ : - B B
N \ — - -
N N\
11.6 -12V: Rated Load Current
10 20 30 40 50
Input Voltage [V]
Object -12V0.25A
1.Graph 2.Values
---EF-- Load 50%
——— Load 100% Input Output Voltage
126 - Voltage [Vl
f\\ O V] Load 50% | Load 100%
24 9 W 17 -12.139 -12.076
=2 \\ N 18 -12.139 -12.076
§_12.2 \ \\ 20 -12.138 -12.076
9 Eh- BN 24 -12.137 -12.076
5 A B S 30 -12.135 -12.076
£.120 \ \
3 N A 36 -12.133 -12.076
\
N N 40 -12.133 -12.076
118 & N ~ 3 3
N A — - -
N \
-11.6 +12V: Rated Load Current
10 20 30 40 50
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Load Current [A]

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

Model MGW62412
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12V0.25A
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- |nput Volt. 36V Load Output Voltage [V]
12.6 < Current Input Volt. | Input Volt. | Input Volt.
O [A] 18[V] 24[V] 36[V]
124 \\ 0.000 12.317 | 12.309 | 12.295
2, \\ 0.050 12.192 | 12190 | 12.185
%12.2 RN \: 0.100 12.151 12.149 | 12.145
S \ 0.150 12122 | 12120 | 12.118
§_ 0.200 12.097 | 12.096 | 12.095
30 N 0.250 12.075 | 12,075 | 12.075
N 0.275 12.064 | 12.064 | 12.065
11.8 \\ - - - -
AN
11.6 - - - -
0.0 0.1 0.2 0.3 — i i §
Load Current [A] -12V: Rated Load Current
Object -12V0.25A
1.Graph —A—— Input Volt. 18V | 2.Values
---EF-- InputVolt. 24V
——O—"- InputVolt. 36V Load Output Voltage [V]
12.6 - Current Input Volt. | Input Volt. | Input Volt.
/, [A] 18[V] 24[V] 36[V]
124 /, 0.000 -12.324 | -12.314 | -12.299
% : 4 // 0.050 -12.198 | -12.195 | -12.190
§_12.2 N j/ 0.100 -12.154 | -12.151 | -12.148
<>3 /) 0.150 -12.124 | -12.122 | -12.120
‘g_ 0.200 -12.099 | -12.098 | -12.096
Ela // 0.250 -12.076 | -12.076 | -12.076
// 0.275 -12.065 | -12.065 | -12.065
-11.8 % - - - -
-11.6 / - - - -
0.0 0.1 0.2 0.3 - _ _ _

+12V: Rated Load Current

BC-11030
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Model MGW62412

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Object +12V0.25A

Input Volt. 24V
-12V:rated load current.
Cycle 100 ms

Min.Load (OA)«——

Load 100% (0.25A)

200 mV/div

Min.Load (0A)«——

Load 50% (0.125A)

200 mV/div

Load 50% (0.125A)

Load 100% (0.25A)

200 mV/div

t1,2=100 u s
Load Current /| ‘\
<
t1 t2
4 ms/div 4 ms/div
4 ms/div 4 ms/div
4 ms/div 4 ms/div

- BC-11030
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Model MGW62412
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Object -12V0.25A
Input Volt. 24V

+12V:rated load current.
Cycle 100 ms

Load Current /|

Min.Load (OA)«——
Load 100% (0.25A)

200 mV/div

Min.Load (0A)«——
Load 50% (0.125A)

200 mV/div

t1,£2=100 s

JL—

Load 50% (0.125A)
Load 100% (0.25A)

200 mV/div

4 ms/div 4 ms/div
4 ms/div 4 ms/div
4 ms/div 4 ms/div

BC-11030
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Model MGW62412
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Object +12V0.25A
1.Graph 2.Values
—2A— Input Volt. 18V
—-—©O—-- Input Volt. 36V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
\\ [A] 18 [V] 36 [V]
- N 0.000 5 5
£ 300 \ 0.050 5 5
o \\ 0.100 5 5
2 0.150 5 5
2 200
o N 0.200 10 5
g \ 0.250 10 5
(4
100 \ 0.275 15 5
N - - -

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 Load Current

10

BC-11030
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Model MGW62412
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Object -12V0.25A
1.Graph 2.Values
—2A— Input Volt. 18V
—-—©O—-- Input Volt. 36V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
\\ [A] 18 [V] 36 [V]
- N 0.000 5 5
£ 300 \ 0.050 5 5
o \\ 0.100 5 5
2 0.150 5 5
2 200
o N 0.200 10 5
g \ 0.250 10 5
(4
100 \ 0.275 15 5
N - - -

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 Load Current

11
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Model MGW62412
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure B
Object +12V0.25A
1.Graph 2 Values
—2A— Input Volt. 18V
——O—"-- |nput Volt. 36V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
\\ [A] 18 [V] 36 [V]
= ) 0.000 5 5
£ 300 \ 0.050 5 5
% \\ 0.100 5 5
= 0.150 10 5
> 20 \ 0.200 10 10
S N 0.250 15 10
“ oo N 0.275 15 10
\ — - -
} D D W W— LY T ~ R R
O0.0 0.1 0.2 0.3 _ B ~

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 Load Current

BC-11030
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Model MGW62412
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure B
Object -12V0.25A
1.Graph 2 Values
—2A—— |nput Volt. 18V
——O—"- Input Volt. 36V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
\\ [A] 18 [V] 36 [V]
= ) 0.000 5 5
£ 300 \ 0.050 5 5
% \\ 0.100 5 5
= 0.150 10 5
> 20 \ 0.200 10 10
S N 0.250 15 10
“ oo N 0.275 15 10
\ — - -
} D D W W— LY T ~ R R
00.0 0.1 0.2 0.3 _ B ~
Load Current [A] +12V: Rated Load 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-11030
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Model MGW62412
ltem Ripple Voltage (by Ambient Temp.) Testing Circuit Figure B
g ry g
Obiject +12V0.25A
1.Graph 2.Values
---fF-- Load 50%
A Load 100% Ambient Ripple Voltage
400 Temperature [mV]
\ \}\ [°C] Load 50% Load 100%
_ AN -60 5 10
> \ \
£ 300 \\ -40 5 10
e : \ -20 5 10
g \ \
S 900 \ 0 5 5
= N \ 25 5 5
- \
g \ N 80 5 5
v
100 \ X 85 5 5
\ - - -
. - - -
A S - - -
-60 20 20 60 100 — - -
Ambient Temperature [*C] -12V: Rated Load Current
Input Volt. 24V
Object -12V0.25A
1.Graph 2. Values
---FEF-- Load 50%
A Load 100% Ambient Ripple Voltage
400 < Temperature [mV]
?\\- A [°C] Load 50% Load 100%
— \ N -60 5 10
>
£ 300 -40 5 10
) \\ \ -20 5 10
AN
2 - \ \ 0 5 5
- \ N 25 5 5
[ N \ 80 5 5
o LN 85 5 5
\
\ - - -
-60 -20 20 60 100 — i B
Ambient Temperature [*C] +12V: Rated Load Current
Input Volt. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-11030
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Model MGW62412
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V0.25A
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
——O—-- InputVolt. 36V Ambient Output Voltage [V]
12.6 - Temperature | InputVolt. | Input Volt. | Input Volt.
9 O [°C] 18[vV] | 24[v] | 36[V]
124 L\ N 60 12.016 | 12.013 | 12.037
S N N 40 12.037 | 12.037 | 12.037
[0) N
> \ N -20 12.055 | 12.055 | 12.054
£122 S \
9 AN N\, 0 12.067 | 12.067 | 12.067
5 Z B ‘\ 25 12.075 | 12.075 | 12.075
£120 : \
= \ \1 80 12.075 | 12.075 | 12.075
@) N AN
S\ \d 85 12.073 | 12.074 | 12.073
11.8 ™\ N
. \ \ - - - -
\\ \
11.6 - - - -
-60 -20 20 60 100 — § § i
Ambient Temperature [°C] -12V: Rated Load Current
Load 100%
Object -12V0.25A
1.Graph —A—— Input Volt. 18V | 2.Values
---EF-- InputVolt. 24V
——O—"- InputVolt. 36V Ambient Output Voltage [V]
126 Temperature | Input Volt. | Input Volt. | Input Volt.
\ \} [°C] 18[V] 24[V] 36[V]
124 * % -60 -11.990 | -12.010 | -12.012
—_— . \ \
= N, N -40 -12.036 | -12.036 | -12.036
[0) N\ N
5’_122 \ \ -20 -12.054 | -12.054 | -12.054
S X N, - - -
~ \ . 0 12.067 12.067 12.067
§_ = \ﬁ 25 -12.076 | -12.076 | -12.076
ERa N N 80 -12.076 | -12.077 | -12.076
AN N 85 12,075 | -12.075 | -12.075
11.8 AN N\ — i ; i
\\\ - ‘. - - = =
-11.6 N - - - -
-60 -20 20 60 100 . - - -
Ambient Temperature [°C] +12V: Rated Load Current
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.

15 - BC-11030




ZEEH

Model MGW62412
ltem Output Voltage Accuracy 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.
Temperature : 40 - 80°C
Input Voltage 18 - 36V
Load Current (AVR 1) : 0 - 0.25A (AVR2): 0 - 0.25A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
Output Voltage Accuracy
* Output Voltage Accuracy (Ratio) = x 100
Rated Output Voltage
2 Values
Object +12V0.25A
it Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%]
Maxi Volt 80 18 0 12.346
Samum Yorage +268 £2.2
Minimum Voltage 80 18 0.25 11.810
Object -12V0.25A
it Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%]
Maxi Volt 80 18 0 -12.352
aximum vorage 269 2.2
Minimum Voltage 80 18 0.25 -11.815
- 16 - BC-11030
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Model MGW62412
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +12V0.25A
1.Graph 2.Values
Time since Output
12.6 start Voltage
[H] (V]
12.4 0.0 12.071
2, 0.5 12.074
()
D122 1.0 12.074
E 2.0 12.074
3 120 3.0 12.074
8 4.0 12.074
11.8 5.0 12.074
6.0 12.074
11.6 7.0 12.074
0 2 4 6 10 8.0 12.074
Time [H] -12V: Rated Load Current
Input Volt. 24V
Load 100%
Object -12V0.25A
1.Graph 2.Values
Time since Output
126 start Voltage
[H] (V]
124 0.0 -12.075
2 0.5 -12.079
()
2 122 1.0 -12.079
S 2.0 ~12.079
3 -120 3.0 -12.079
g 4.0 -12.079
-11.8 5.0 -12.079
6.0 -12.079
-11.6 7.0 -12.079
0 2 4 6 10 8.0 -12.079
Time [H] +12V: Rated Load Current
Input Volt. 24V
Load 100%

17 -

BC-11030
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Model MGW62412
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Obiject +12V0.25A
1.Graph Input Volt. 24V
Load 50%
Output
Volt.
[2V/div]
(0] | S——
Load 100%
Output K/
Volt.
[2V/div]
0b—
Input
Volt.
0
[10V/div] Time [5ms/div] Time [1ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 1.5 0.4 1.9 0.2 3.4
100 % 1.5 0.5 2.0 0.1 1.6
90% 11
Output _ e ]
Volt. 10% / I \
P I I S A S LN
! I -
Input Il
Volt. B
Td Tr | | Th| Tf
I
P Ts - s

- BC-11030
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Model MGW62412
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Obiject -12V0.25A
1.Graph Input Volt. 24V
Load 50%
Output
Volt.
[2V/div]
0
Load 100%
Output f/’i
Volt.
[2V/div]
0
Input
Volt.
0
[10V/div] Time [5ms/div] Time [1ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 1.5 0.4 1.9 0.2 3.5
100 % 1.5 0.5 2.0 0.1 1.7
90% 11
Output —_ ]
Volt. 10% / I \
P I I S A S LN
! I -
Input __ | Il
Volt. B
Td Tr | | Th| Tf
I
P Ts - s
- 19 - BC-11030
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Model MGW62412
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Obiject +12V0.25A
1.Graph 2.Values
---fF-- Load 50%
A Load 100% Ambient Input Voltage
20 . i Temperature V]
\ \\\\\{ [°C] Load 50% Load 100%
16 &\ \\‘ -60 15.4 15.4
> N == Py === oy -40 15.1 15.3
2 > N -20 15.0 15.1
8 12 AN A\ : i
S N\, \d 0 14.9 15.0
5 N\ AN 25 14.8 15.1
- AN N 80 145 146
N AN
N\ N 85 14.3 14.5
4 A AN
~ R - - -
AN N\i - - -
\\ \\
O A AL —_— - -
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Object -12V0.25A
1.Graph 2.Values
---FEF-- Load 50%
A Load 100% Ambient Input Voltage
20 . Temperature V]
. \\ [°C] Load 50% Load 100%
1 R O 60 15.5 155
S . \QL 40 15.1 15.3
o N N
8 12 \\\ \- -20 15.0 15.0
S . A 0 14.9 15.0
>
5 \ \ 25 14.8 15.1
£ \ \\ 80 14.5 14.6
:\ N 85 14.3 14.5
4 & \\' -- - -
N N\ - - -
N ,
0 AN N\ ~ - -
-60 -20 20 60 100 — - B
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-11030
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Model MGW62412
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Obiject +12V0.25A
1.Graph —  Input Volt. 18V | 2.Values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
16 Voltage Input Volt. | Input Volt. | Input Volt.
[V] 18[V] 24[V] 36[V]
3 11.4 0.43 0.44 0.43
= 12 s
= 3 10.8 0.46 0.47 0.45
I 9.6 0.53 0.53 0.50
S 8 8.4 0.60 0.59 0.56
:3 \ 7.2 0.68 0.66 0.62
3 . N\ 6.0 0.75 0.73 0.68
\\\ 4.8 0.83 0.80 0.75
) S 3.6 0.92 0.88 0.81
0 2.4 1.01 0.96 0.88
0.0 04 08 12 16 12 1.09 102|094
Load Current [A] 0.0 1.10 1.01 0.90
-12V: Rated Load Current
Object -12V0.25A
1.Graph —— Input Volt. 18V | 2.Values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
-16 Voltage Input Volt. | Input Volt. | Input Volt.
[V] 18[V] 24[V] 36[V]
< 12 —SE -11.4 0.43 0.44 0.43
= 3 -10.8 0.46 0.47 0.45
8 -9.6 0.53 0.53 0.50
S -8 -8.4 0.60 0.59 0.56
Ei \ 7.2 0.68 0.66 0.62
3 .4 N\ -6.0 0.75 0.73 0.68
\\ 4.8 0.84 0.80 0.75
) X -3.6 0.92 0.88 0.81
0 -2.4 1.02 0.96 0.88
0.0 04 08 12 16 12 1,09 104] 094
Load Current [A] 0.0 1.09 1.00 0.90
Note: Slanted line shows the range of the rated - _ - -
load current. +12V: Rated Load Current
21 - BC-11030
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Model MGW62412
Temperature 25°C
ltem Switching Frequency (by Load Current) Testing Circuitry  Figure A
Obiject +/-12V0.25A
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- Input Volt. 36V Load Frequency [kHz]
10000 . Current Input Volt. | Input Volt. | Input Volt.
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Note: Slanted line shows the range of the rated
load current.
-When load current is low, MG operates intermittently,
so switching frequency would not become constant.
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Figure B (Ripple and Ripple noise Characteristic)
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