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Model MGFW32412
Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---EF-- Load 50%
— 0=~ Load 0% Input Input Current
0.6 N Voltage [A]
0 N V] Load 0% [Load 50%]Load 100%
0 \\ 0.0 0.000 | 0.000 | 0.000
< 05 %:\\ \‘ 6.0 0.003 0.003 0.003
‘g N \\\ 8.0 0.004 0.003 0.003
g 03 \X ‘\1 8.2 0.003 0.003 0.003
s “\ \\ 8.4 0.003 0.003 0.004
g NN N 8.6 0022 | 0235 | 0476
\\\‘ \
0.2 N2 \ 8.8 0.022 0.230 0.470
N el \A\@H& 9.0 0.021 | 0225 | 0.464
N\ TR - 12.0 0.017 0.166 0.334
'\\O— - —© \
0.0 . =0 =G =0=0 18.0 0.013 0.111 0.212
0 10 20 30 40 50 24.0 0.010 | 0.084 | 0.160
Input Voltage [V] 30.0 0.007 0.069 0.130
36.0 0.006 0.058 0.107
40.0 0.005 0.054 0.099
Note: Slanted line shows the range of the rated -- - - -
input voltage. — _ _ _

-1 - BC-11006




—CO$EL

Load Ratio [%]

Model MGFW32412
Temperature 25°C
Item Input Current (by Load Ratio) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- InputVolt. 12V
—--3k--—- |nputVolt. 18V Load Input Current [A]
—-—0O—-- Input Volt. 24V Ratio |input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 36V [%] ov] | 12[v] | 18[Vv] | 24[v] | 36[V]
0.60 0 0.021 | 0.017 | 0.013 | 0.010 | 0.006
< 20 0.098 | 0.075 | 0.052 | 0.040 | 0.029
50.45 40 0.181 | 0.134 | 0.091 | 0.069 | 0.048
3 P 60 0.268 | 0.197 | 0.131 | 0.098 | 0.068
*g-_ /é( & 80 0.362 | 0.262 | 0.172 | 0.129 | 0.087
£ 0.30 ( /u" 90 0.405 | 0.293 | 0.192 | 0.144 | 0.097
L 100 - %|0.324 [0.212 [0.160 [ 0.107
P _x-X" 1 e 110 | - %|0.363 |0.235 | 0.175 | 0.117
0.15 - T B Tl A -- - - - - -
. R <L S S s §
Lz e sl I N R R
0.00 - - - - - -
0 20 40 60 80 100 120

$ Maximum output current at minimum input
Voltage is 80% of rated load current. Refer
to instruction manuals for details of input

derating.
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Model MGFW 32412
Temperature 25°C
ltem Input Power (by Load Ratio) Testing Circuitry Figure A
Object
1.Graph —4A—— Input Volt. 9V | 2.values
---EF-- InputVolt. 12V
—--3k--—- |nputVolt. 18V Load Input Power [W]
—-—0O—-- Input Volt. 24V Ratio Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 36V [%0] o[V] | 12[V] | 18[V] | 24[V] | 36[V]
5.0 0 0.19 | 0.21 | 0.23 | 0.25 | 0.20
s j 20 0.88 | 0.90 | 0.93 | 0.96 | 1.03
5 4.0 < 40 161 | 161 | 1.63 | 1.65 | 1.73
§ / 60 239 | 235 | 235 | 235 | 2.44
5 3.0 P 80 321 | 3.13 | 3.08 | 3.09 | 3.14
E / 90 3.64 | 352 | 3.46 | 3.46 | 3.51
2.0 7 100 - X[ 392 | 383 | 3.82 | 3.87
; 110 - X| 435 | 422 | 420 | 4.22
1.0 / - - - - - -
0.0 { - - - - - -
0 20 40 60 80 100 120

Load Ratio [%]

$ Maximum output current at minimum input
Voltage is 80% of rated load current. Refer
to instruction manuals for details of input
derating.
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Model MGFW32412
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
A Load 100% Input Efficiency
90 < Voltage [%0]
N N V] Load 50% | Load 100%
NS | S 8.6 78.4 77.8 X1
80 \\A/A/u = T A .
= A gL N 9.0 77.9 78.0 %1
> AN = N
_ N B 12.0 78.8 80.0
2y B N 5
c N \ 15.0 79.0 81.2
QL 70 ~
o \ N 18.0 78.7 82.0
L N A 24.0 777 82.0
N AN
60 N b 30.0 76.6 81.5
) N\
N\ N 36.0 75.0 81.2
LN N 40.0 74.3 80.9
\\ \
50
0 10 20 30 40 50

¥ 1:Load 80%
Input Voltage [V]

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

Model MGFW32412
Temperature 25°C
ltem Efficiency (by Load Ratio) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- Input Volt. 12v
—--3k--—- |nputVolt. 18V Load Efficiency [%)]
—-—0—-- Input Volt. 24V Ratio Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 36V [%] o[v] | 12[v] | 18[V] | 24[Vv] | 36[V]
90 0 i} i} i} i} i}
—_ 20 69.6 | 68.1 | 65.8 | 64.9 | 60.0
= AR
> 80 e Mg‘g 40 | 775 [ 774 [ 76.9 | 75.3 | 71.9
S _h/'.‘ -3 —A 60 786 | 80.1 | 798 | 79.6 | 77.1
2 /f'/./;// 80 | 78.0 | 803|813 ]|811]|798
W7o 5707 90 [ 777 [ 802 [ 817 [ 816 [ 805
704 100 - %| 80.0 | 82.0 | 820 | 81.2
60 / 110 - ¥X| 795 | 81.6 | 82.2 | 81.6
50 -- - - - - -
0 20 40 60 80 100 120

$ Maximum output current at minimum input
Voltage is 80% of rated load current. Refer
to instruction manuals for details of input

derating.
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Model MGFW32412
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +12V0.13A
1.Graph 2.Values
---FEF-- Load 50%
—+4—— Load 100% Input Output Voltage
12.60 < Voltage V]
\ \\\ V] Load 50% | Load 100%
12.40 N N 8.6 12.222 - X
S‘ . \\ .
2, N, 9.0 12.219 - X
() \
‘_§’ 12.20 '\\-':3 h \\ 12.0 12.206 12.080
S N T NT 15.0 12.199 12.085
5 N = = = NT T 18.0 12.195 12.090
£ 12.00 h 0
8 ) N ‘\\ 24.0 12.189 12.090
N N 30.0 12.186 12.090
11.80 N Ni 36.0 12.185 12.090
\\‘« \\ 40.0 12.184 12.095
11.60 AN -12V: Rated Load Current
0 10 20 30 40 50
Input Voltage [V]
Object -12V0.13A
1.Graph 2.Values
---BEF-- Load 50%
= Load 100% Input Output Voltage
-12.60 N Voltage V]
W N V] Load 50% | Load 100%
N, \
_12.40 \\ 8.6 -12.266 - X
e N 9.0 -12.262 - X
8) m.\‘ WY
£ 1000 NeR-N-A I N\ 12.0 -12.240 -12.122
o N 15.0 -12.227 -12.120
> —A—A— A
S ‘\ \\ 18.0 -12.217 -12.110
£ .12.00 \ \
8 : M \ 24.0 -12.204 -12.110
N
{ A\ 30.0 -12.197 -12.108
-11.80 \\ N 36.0 -12.191 -12.100
N N\ 40.0 -12.189 -12.105
-11.60 hN +12V: Rated Load Current
0 10 20 30 40 50

Input Voltage [V]

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

$ Maximum output current at minimum input
Voltage is 80% of rated load current. Refer
to instruction manuals for details of input

derating.
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Model MGFW32412
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Object +12V0.13A
1.Graph —24A—— Input Volt. 9V [ 2.values
---EF-- InputVolt. 12V
—:%--—- InputVolt. 18V || Load Output Voltage [V]
——0O—-- Input Volt. 24V Current|Input Volt.| Input Volt.| Input Volt.| Input Volt.] Input Volt.
12.60 —-_——- Input\YoIt. 36V [A] o[Vl | 12[V] | 18[V] | 24[V] | 36]V]
Rt 0.000 | 12.443 | 12.400 | 12.360 | 12.343 | 12.328
E A \\ 0.026 |12.326 |12.300 |12.275 | 12.263 |12.253
%12'40 [1\'\\\A\ ,\\ 0.052 | 12.252 |12.235 | 12.219 | 12.212 | 12.206
;312.20 \*i’:\k_ . t\\ 0.078 | 12.189 |12.180 [12.172 [12.168 | 12.165
3 = g 0.104 | 12.129 |12.129 |12.128 | 12.128 |12.128
g "%‘*ﬁ 0.117 |1 12.100 | 12.104 |12.109 | 12.109 |12.109
12.00 \\ 0.130 - % 112.080 | 12.090 | 12.090 | 12.090
\\ 0.143 - % |12.056 | 12.067 | 12.072 | 12.077
11.80 \\\ - - - - - -
11.60 \\ - - - - - -
0.00 0.04 0.08 0.12 0.16 -12V: Rated Load Current
Load Current [A]
Object -12V0.13A
1.Graph —A—— Input Volt. 9V | 2.values
---EF-- Input Volt. 12v
—--3K-—- InputVolt. 18V Load Output Voltage [V]
—-—0—-- Input Volt. 24V Current]Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
1260 ——&—- InputVolt. 36V [A] o[vl | 12[Vv] | 18[V] | 24[V] | 36]V]
/ 0.000 |-12.480 |-12.427 |-12.376 |-12.352 |-12.329
%_12 20 é;\ // 0.026 |-12.364 |-12.328 |-12.291 |-12.273 |-12.255
g S // 0.052 |-12.293 |-12.267 |-12.240 |-12.225 |-12.211
g // 0.078 |-12.233 1-12.215 |-12.195 |-12.184 |-12.173
5 1220 T /] 0.104 [-12.177 [-12.167 |-12.154 [-12.146 |-12.138
g %7 0.117 |-12.144 |-12.144 |-12.132 |-12.128 |-12.119
-12.00 v 0.130 [ - % |[-12.122[-12.110 [-12.110 [-12.100
// 0.143 - % 1-12.099 [-12.097 |-12.094 |-12.089
-11.80 // -- - - - - -
-11.60 / - - - - - -
0.00 0.04 0.08 0.12 0.16 +12V: Rated Load Current
Load Current [A]
Note: Slanted line shows the range of the rated 2 Maximum output current at minimum input
load current. Voltage is 80% of rated load current. Refer
to instruction manuals for details of input
derating.
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Model MGFW 32412

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +12V0.13A

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

t1,£2=100 s

Load Current

t1

t2

Min.Load (0A)«——

Load 100% (0.13A)

200 mV/div

4 ms/div

4 ms/div

Min.Load (0A)«——

Load 50% (0.065A)

200 mV/div

4 ms/div

4 ms/div

Load 50% (0.065A)

Load 100% (0.13A)

200 mV/div

4 ms/div

4 ms/div

- BC-11006
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Model MGFW 32412

Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A

Obiject -12V0.13A
Input Volt. 24V
+12V:rated load current.
Cycle 100 ms

t1,£2=100 s

Load Current

t1 t2

Min.Load (0A)«——

Load 100% (0.13A)

200 mV/div
4 ms/div 4 ms/div

Min.Load (0A)«——

Load 50% (0.065A)

200 mV/div
4 ms/div 4 ms/div

Load 50% (0.065A)

Load 100% (0.13A)

200 mV/div
4 ms/div 4 ms/div

- 9 - BC-11006
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Model MGFW32412
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V0.13A
1.Graph 2.Values
—4A— Input Volt. 12V
—-—O—-- Input Volt. ~ 36V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
\ (A 12 V] 36 V]
- N 0.000 10 10
£ 300 \ 0.026 15 15
gL \\ 0.052 30 20
£ 0.078 45 20
200
> N\ 0.104 65 20
g A\ 0.117 70 25
x
100 0.130 75 30
N2
—A"A‘\ 0.143 90 35
/ﬂ > ) . _ _
=L —o——NY
0 Hh—rB — i i
0.00 0.04 0.08 0.12 0.16 — _ _

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
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Model MGFW32412
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object -12V0.13A
1.Graph 2.Values
—4A— Input Volt. 12V
—-—O—-- Input Volt. ~ 36V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
\ (A 12 V] 36 V]
- N 0.000 10 10
£ 300 \ 0.026 15 15
gL \\ 0.052 30 20
£ 0.078 45 20
200
> N\ 0.104 65 20
g A\ 0.117 70 25
x
100 0.130 75 30
N2
—A"A‘\ 0.143 90 35
/ﬂ > ) . _ _
=L —o——NY
0 Hh—rB — i i
0.00 0.04 0.08 0.12 0.16 — _ _

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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Load Current [A]

Ripple Noise[mVp-p]

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 MGFW32412
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +12VO0.13A
1.Graph 2.Values
—2A— Input Volt. 12v
— —O—"-- Input Volt. 36V Load Ripple-Noise [mV]
400 \ Current Input Volt. Input Volt.
N [A] 12 [V] 36 [V]
- ) 0.000 15 10
£ 300 \ 0.026 20 20
L \\ 0.052 35 25
£ 0.078 50 25
£ 200
o A\ 0.104 70 25
5 N\ 0.117 80 35
“ oo L 0.130 85 40
Kﬁi\‘/ 0.143 100 45
— X TO - - -
O
__la—="bBL —0-—l&
0 & — - -
0.00 0.04 0.08 0.12 0.16 — i i

-12V: Rated Load Current

12 -
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Load Current [A]

Ripple Noise[mVp-p]

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 MGFW32412
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object -12V0.13A
1.Graph 2.Values
—2A— Input Volt. 12v
— —O—"-- Input Volt. 36V Load Ripple-Noise [mV]
400 \ Current Input Volt. Input Volt.
N [A] 12 [V] 36 [V]
- ) 0.000 15 10
£ 300 \ 0.026 20 20
L \\ 0.052 35 25
£ 0.078 50 25
£ 200
° A\ 0.104 70 25
5 N\ 0.117 80 35
“ oo L 0.130 85 40
Kﬁi\‘/ 0.143 100 45
— X TO - - -
O
__la—="bBL —0-—l&
0 & — - -
0.00 0.04 0.08 0.12 0.16 — i i

+12V:

Rated Load Current

BC-11006
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Model MGFW32412
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Obiject +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
—=4A—— Load 100% Ambient Ripple Voltage
400 < Temperature [mV]
% O [°C] Load 50% | Load 100%
- \\ W -60 30 55
£ 300 \ \ -40 25 50
o N \\ -20 25 45
£ \ 0 25 40
< 200 ; 5
o N N 25 20 40
£ N . 80 20 45
~ N\
X N 90 20 45
|
1 SO W . B = N-8 ” ' _
0 = - - -
-60 -20 20 60 100 — i i
Ambient Temperature [*C] -12V: Rated Load Current
Input Volt. 24V
Object -12V0.13A
1.Graph 2.Values
---EF-- Load 50%
—=4A—— Load 100% Ambient Ripple Voltage
400 Temperature [mV]
L\ \\ [°C] Load 50% | Load 100%
Ay
- \Q R -60 30 55
=3 300 AN -40 25 50
o \ N 20 25 45
2 S N
= ! N\ 0 25 40
£ 200 N N
- N N\ 25 20 40
g N R 80 20 45
@ AN 90 20 45
100 <
11.\ : A \\ — - -
e 1 S N =] M - - _
O : CTr s{.i: D — i -
-60 -20 20 60 100 — i i
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.

BC-11006
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Model MGFW32412
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V0.13A
1.Graph —A—— InputVolt. 9V | 2 values
---EF-- InputVolt. 12V
— =5 — InputVolt. 18V Ambient Output Voltage [V]
—-—0O—-- |InputVolt. 24V Temperature|Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
12.60 ——&S — - InputVolt. 36V [°C] 9[V] | 12[Vv] | 18[V] | 24[V] | 36[V]
' s \\ -60 12.025 | 12.023 | 12.027 | 12.029 | 12.033
21240 R A\ 40 [ 12.045 [12.043 [ 12.047 [ 12.050 [ 12.054
[ .
% \\ \\ -20 12.061 | 12.059 | 12.064 | 12.067 | 12.071
= AN N
21220 N \\ 0 12.073 | 12.070 | 12.076 | 12.079 | 12.082
N NI
5 N ' 25 |12.085 [12.080 | 12.090 | 12.090 | 12.090
= -:—--—-ﬁ%ir
812_00 \ \\ 80 12.084 | 12.080 | 12.088 | 12.092 | 12.095
N \ 90 12.083 | 12.079 | 12.088 | 12.091 | 12.095
L \\
11.80 S s - - - - - -
N \ - : : : : :
11.60 AN - - - - - -
-60 -20 20 60 100 - - - - - -
Ambient Temperature [°C] -12V: Rated Load Current
Object -12V0.13A
1.Graph —A—— InputVolt. 9V [ 2.values
---EF-- InputVolt. 12V
— 3 — InputVolt. 18V Ambient Output Voltage [V]
—-—0O—-- |Input Volt. 24V Temperature|Input Volt.| Input Volt.|Input Volt.| Input Volt.| Input Volt.
12,60 ——& —-— Input Volt. 36V [°C] 9[V] | 12[Vv] | 18[V] | 24[V] | 36[V]
\ :\ -60 -12.064 [-12.066 [-12.063 |-12.059 [-12.052
2. 12.40 \\ N -40 -12.083 |-12.084 |-12.081 |-12.077 |-12.070
q_)' .
@ \T\ \\ -20 -12.097 |-12.100 |-12.095 |-12.091 |-12.084
G \, S } } } } }
S 1220 ‘\ 0 12.108 [-12.110 |[-12.105 |-12.100 |-12.094
E % — !_@-ﬂsﬂg%i 25 [-12.110[-12.118 [-12.110 |-12.110 [-12.100
8_12.00 \ \\ 80 -12.118 |-12.121 |-12.114 |-12.110 |-12.105
A N\ 90 -12.117 |-12.121 [-12.114 |-12.110 |-12.105
-11.80 K\\ \ - . ' . . .
N N\ - - - - - -
-11.60 AN - - - - - -
-60 -20 20 60 100 -- - - - - -
Ambient Temperature [°C] +12V: Rated Load Current
Note: Slanted line shows the range of the rated Note: In case of Input Volt. 9V, Load 80%.
ambient temperature. Other case Load 100%.

- 15 - BC-11006
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Model MGFW 32412

Item Output Voltage Accuracy Testing Circuitry  Figure A

1.0Output 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 12 - 36V
Load Current (AVR1): 0 - 0.13A (AVR2):0 - 0.13A
* 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 +12V0.13A
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%]
Maximum Voltage 80 12 0 12.412
— 1324 +2.7
Minimum Voltage -40 12 0.13 11.765
Object -12V0.13A
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%]
Maximum Voltage 80 12 0 -12.436
— +321 +2.7
Minimum Voltage -40 12 0.13 -11.795

- 16 - BC-11006
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Model MGFW32412
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +12V0.13A
1.Graph 2.Values
Time since Output
12.60 start Voltage
[H] [V]
12.40 0.0 12.083
= 0.5 12.084
1220 1.0 12.084
S 2.0 12.083
3 12.00 3.0 12.083
8 4.0 12.083
11.80 5.0 12.083
6.0 12.082
11.60 7.0 12.082
0 2 4 6 10 8.0 12.082
Time [H] -12V: Rated Load Current
Input Volt. 24V
Load 100%
Object -12V0.13A
1.Graph 2.Values
Time since Output
-12.60 start Voltage
[H] [V]
12,40 0.0 -12.111
= 05 12,113
S 1220 1.0 12.113
S 2.0 12,113
‘g_ -12.00 3.0 -12.113
8 4.0 -12.113
-11.80 5.0 -12.113
6.0 -12.113
-11.60 7.0 -12.113
0 2 4 6 10 8.0 -12.113
Time [H] +12V: Rated Load Current
Input Volt. 24V
Load 100%

17 -
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Model MGFW32412
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +12V0.13A
1.Graph Input Volt. 24V
Load 50%
Output
Volt.
[2V/div]
0
Load 100%
Output
Volt.
[2Vv/div]
0
Input
Volt.
0
[10V/div] Time [5ms/div] Time [5ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 1.3 0.6 1.9 0.3 4.8
100 % 1.3 0.9 2.2 0.3 2.3
0,
Output _9_0@1_______i%_ ————— -
Volt. / I \
0% )~ _ | _ ______ 1'_ _____ ——L L
Input | I I
Volt. I I
Td Tr i Th | Tf
I
Ts i
- 18 - BC-11006




—CO$EL

Model MGFW32412
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject -12V0.13A
1.Graph Input Volt. 24V
Load 50%
Output
Volt.
[2V/div]
0
Load 100%
Output
Volt.
[2Vv/div]
0
Input
Volt.
0
[10V/div] Time [5ms/div] Time [5ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 1.3 0.6 1.9 0.3 5.5
100 % 1.3 0.9 2.2 0.3 2.8
Output —99%’1———————~%L ————— -
Vot e ¥ N\,
10%y— — | i E————1 ——F—%
Input | | |
Volt. I I
1d Tr i Th| T
I
Ts i
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Model MGFW32412
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
A Load 80% Ambient Input Voltage
10 < Temperature V]
LN N [°C] Load 50% | Load 80%
o \\ \\ -60 7.4 7.5
S i s -40 7.4 7.4
e N N - : :
g . N 20 7.4 7.4
E 0 7.4 7.4
5 . \ \ 25 7.3 7.4
= N\ N, 80 7.3 7.4
N ™
AN N 90 7.3 7.4
2 N N\
\ . \‘ - - -
N N — - -
LN N - : :
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Object -12V0.13A
1.Graph 2.Values
---EF-- Load 50%
—+4—— Load 80% Ambient Input Voltage
10 = Temperature V]
\ ‘>4 [°C] Load 50% Load 80%
8 \\ W) -60 7.4 7.5
> H\ B—a =) h -40 7.4 7.4
[} ~ N
-20 7.4 7.4
g 6 AN AN
S N, N 0 7.4 7.4
= N N\ 25 7.3 7.4
g 4 A R 80 7.3 7.4
BN N 90 73 7.4
) N, N, : :
N N - - -
AN N\
\ \\ - B B
0 AN - - -
-60 -20 20 60 100 — _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
. 20 - BC-11006
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Model MGFW32412
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Obiject +12V0.13A
1.Graph Input Volt. 9V | 2.values
Input Volt. 12v
Input Volt. 18V Output Load Current [A]
Input Volt. 24V Voltage Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
16 Input Volt. 36V V] o[V] | 12[V] | 18[V] | 24[V] | 36[V]
114 0.148 | 0.191 | 0.205 | 0.200 | 0.202
% X 108 | 0.163 | 0.207 | 0.222 | 0.214 | 0.215
g 12 % 9.6 0.195 | 0.241 | 0.256 | 0.246 | 0.244
g E: 8.4 0.231 | 0.280 | 0.292 | 0.278 | 0.274
g_ g 7.2 0.272 | 0.320 | 0.328 | 0.311 | 0.305
8 6.0 0.314 | 0.364 | 0.365 | 0.346 | 0.337
4.8 0.361 | 0.409 | 0.406 | 0.382 | 0.369
4 3.6 0.414 | 0.457 | 0.446 | 0.419 | 0.402
2.4 0.468 | 0.508 | 0.488 | 0.454 | 0.433
))\ 1.2 0.523 | 0.552 | 0.521 | 0.481 | 0.454
OO.O 0.2 0.4 0.6 0.8 0.0 0.511 | 0.506 | 0.462 | 0.419 | 0.388
Load Current [A] -12V: Rated Load Current
Obiject -12V0.13A
1.Graph Input Volt. 9V | 2.values
Input Volt. 12V
Input Volt. 18V Output Load Current [A]
Input Volt. 24V Voltage |input Volt.| Input Volt. | Input Volt. | Input Volt. | Input Volt.
16 Input Volt. 36V V] o[V] | 12[V] | 18[V] | 24[V] | 36[V]
-11.4 0.149 | 0.192 | 0.207 | 0.200 | 0.201
= N 108 | 0.165 | 0.208 | 0.224 [ 0.214 | 0.216
% -12 ﬁis -9.6 0.196 | 0.243 | 0.257 | 0.245 | 0.244
§ §E -8.4 0.233 | 0.281 | 0.293 | 0.278 | 0.274
g_ & -7.2 0.273 ] 0.322 | 0.329 | 0.311 | 0.304
8 -6.0 0.316 | 0.365 | 0.366 | 0.345 | 0.336
-4.8 0.363 | 0.411 | 0.407 | 0.381 | 0.369
-4 \ -3.6 0.415 | 0.459 | 0.447 | 0.418 | 0.401
\ N -2.4 0.471 | 0.510 | 0.490 | 0.454 | 0.433
)) -1.2 0.525 | 0.553 | 0.523 | 0.483 | 0.455
00.0 02 04 06 08 0.0 0.517 | 0.512 | 0.458 | 0.418 | 0.390
Load Current [A] +12V: Rated Load Current
Note: Slanted line shows the range of the rated Maximum output current at minimum input
load current. Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.
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Load Current [A]

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.

derating.

Model MGFW32412
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry Figure A
Object +/-12V0.13A
1.Graph —4A—— Input Volt. 9V | 2.values
---EF-- InputVolt. 12V
—-+k-—- |nputVolt. 18V Load Input Current [A]
—-—0—-- Input Volt. 24V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 36V [A] o[v] | 12[v] | 18[V] | 24[Vv] | 36[V]
__ 10000 S 0000 | 665 | 760 | 880 | 960 | 1010
i \\ 0.026 392 488 616 696 778
> a 0.052 275 358 473 547 631
§ 1\ 0.078 209 282 382 451 532
5 \\ 0.104 167 230 321 384 460
1000 \ 0.117 153 | 212 | 298 | 359 | 432
% 5 \ﬁ‘ S \\\ 0.130 _ x| 194 | 276 | 334 | 405
S T o g ) 0.143 - %| 179 | 258 | 313 | 383
? NS B o I R S
~~~~~~ e\
100 h _ : : : : :
0.00 0.04 0.08 0.12 0.16

$ Maximum output current at minimum input
Voltage is 80% of rated load current. Refer
to instruction manuals for details of input
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Temperature Chamber
NN
erecronc | | (1]
»|  Switch > Power Supply 1
DC Power Power Meter
Supply
Figure A
Measuring board
Input pin Output pin /

Power
Supply

com (

»| Electronic

DC Load

[ Oscilloscope
A

v
> .
"1 Relay Unit
> DVM

C1,C2=1pF(Ceramic Capacitor)

-Vin -Vout

I
Electric
c1 DC Load
A ; \_‘
J
Cc2
. Electric
L4 DC Load
A
|

A 4

50mm

R=50Q
C=0.01pF

Data Acquisition/Control Unit

Coaxial cable
(1.5m,50Q)

Osilloscope
(BW:100MHz)

T

Figure B (Ripple and Ripple noise Characteristic)
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