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Model MGFS1R52412
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
0.4 < ~ Voltage [A]
\‘\ \‘\ V] Load 0% |Load 50%|Load 100%
| W 0.0 0.000 0.000 0.000
\ N
< 0.3 N N 6.0 0.003 0.003 0.003
g \\ \: 8.0 0.003 0.003 0.003
5 ﬁ:\ N\ 8.2 0.004 [ 0.004 | 0.003
0.2 5
5 \A \\ 8.4 0.003 0.003 0.004
g IREN N, 8.6 0014 | 0114 | 0222
\ N
0.1 N \ 8.8 0.014 0.111 0.216
. NeR S \\ 9.0 0.014 0.109 0.211
N R SN | o oo [oiw [0
N BNy g 12.0 0.012 0.084 [ 0.156
0.0 = O o =G0 18.0 0.009 0.056 0.105
0 10 20 30 40 50 24.0 0.008 | 0.043 | 0.079
Input Voltage [V] 30.0 0.007 0.035 0.064
36.0 0.005 0.031 0.054
40.0 0.004 0.028 0.049
Note: Slanted line shows the range of the rated -- - - -
input voltage. - - - -
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Model MGFS1R52412
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- Input Volt. 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[Vl | 12[Vv] | 18[V] | 24[V] | 36[V]
0.4 \\ 0.000 0.014 | 0.012 | 0.009 | 0.008 | 0.005
< \\ 0.026 0.052 | 0.040 | 0.028 | 0.022 | 0.016
g 03 \\ 0.052 0.089 | 0.068 | 0.047 | 0.036 | 0.026
5 ' ;\ 0.078 0.129 | 0.097 | 0.066 | 0.051 | 0.035
é_ \\/A 0.104 0.169 | 0.126 | 0.085 | 0.065 | 0.045
£02 zf‘ 0.130 0.211 | 0.156 | 0.105 | 0.079 | 0.054
»A/>>a,——":‘ 0.143 0.232 1 0.171 [ 0.114 | 0.086 | 0.059
o mU - . R R R R
= K x
0.1 T e L’O — - - - - -
BT Tl Y o
e it Sl M
0.0 — > - B B B B B
0.00 0.05 0.10 0.15

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS1R52412
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- Input Volt. 12v
—--3k--—- |nputVolt. 18V Load Input Power [W]
—-—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[V] | 36[V]
3.0 N 0.000 0.12 | 0.14 | 0.16 | 0.18 | 0.15
g N 0.026 0.46 | 0.47 | 0.50 | 0.52 | 0.59
5 2° \ 0052 [o080 [082 |085 [ 086 | 093
% ) 0.078 115 | 1.16 | 1.18 | 1.21 | 1.25
a 20 N
5 < 0.104 151 | 151 | 152 | 155 | 1.61
E‘ 1.5 5 \‘ 0.130 1.88 | 1.86 | 1.88 | 1.89 | 1.95
F
Lo j;;g' : 0.143 207 | 204 | 2.04 | 2.06 | 2.14
0.5 \
0.0 - - - - - -
0.00 0.05 0.10 0.15

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS1R52412
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—4—— Load 100% Input Efficiency
90 N Voltage [%]
o N V] Load 50% | Load 100%
. § \&\AQ 8.6 79.8 82.8
< -\H\Eﬂ i 9.0 79.8 83.3
= N g N 12.0 79.5 84.0
& B B
g o \ ey 15.0 77.9 84.3
2 N N 7 18.0 77.3 84.2
L N A 24.0 75.1 83.0
\
60 AN > 30.0 73.6 81.9
N\ N 36.0 71.2 80.3
B \\ 40.0 69.2 79.1
50 AN
0 10 20 30 40 50

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model MGFS1R52412
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- Input Volt. 12v
—--3k--—- |nputVolt. 18V Load Efficiency [%)]
—-—0O—-- Input Volt. 24V Current [Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 36V [A] ov] | 12[v] | 18[V] | 24[v] | 36[V]
90 kN 0.000 - - - - -
— \! 0026 | 663|666 |627 |59.1 |529
S B =R
= — = - N o 0052 | 782 | 756 | 739 | 72.7 | 67.0
= /A,—/';’-".’a gl O 0078 | 815 [ 808 | 79.4 | 773 | 74.9
2 (K- O 0.104 | 825 [ 828 | 819 [ 812 | 785
w70 K/ A AR i‘ 0130 | 83.3 | 84.0 [ 842 | 83.0 | 80.3
RO & 0143 | 832 | 841 | 840 | 836 | 805
{/ / N\ . R R - - -
60 g/ Y
/ U Sl I N N I
: N "
50 - - - - - -
0.00 0.05 0.10 0.15

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS1R52412
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
12.6 . N Voltage [Vl
N\ 3\ V] Load 50% | Load 100%
124 N \\ 8.6 12.017 12.014
>, N, ] 9.0 12.017 12.014
(O]
g oo \t \ 12.0 12.017 12.015
S N N 15.0 12.017 12.015
5 \ N 18.0 12.017 12.015
g 120 Héﬁ & 5
a \ A 24.0 12.017 12.015
\ N 30.0 12.017 12.015
118 s N 36.0 12.016 12.014
\\ \\\ 40.0 12.017 12.015
11.6 N
0 10 20 30 40 50

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model MGFS1R52412
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Obiject +12V0.13A
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- InputVolt. 12V
—--k-—- InputVolt. 18V Load Output Voltage [V]
—-—0O—-- Input Volt. 24V Current|Input Volt.|Input Volt.| Input Volt.| Input Volt.| Input Volt.
126 ——&—- |nputVolt. 36V [A] | o[Vl | 12[v] | 18[V] | 24[V] | 36[V]
' \\ 0.000 | 12.021 | 12.021 | 12.021 | 12.020 | 12.021
e N 0.026 | 12.019 | 12.019 | 12.019 | 12.019 | 12.019
©12.4
= N 0.052 | 12.018 | 12.019 | 12.018 | 12.018 | 12.018
= A\
S WU 0.078 | 12.017 | 12.017 | 12.017 | 12.017 | 12.017
N
‘312-2 N8 0.104 | 12.016 [ 12.016 [ 12.016 | 12.016 | 12.015
g N 0.130 | 12.014 | 12.015 | 12.015 | 12.015 | 12.014
120 ¥ = - — = N 0.143 | 12.013 | 12.014 | 12.014 | 12.014 | 12.014
\\
11.8 N -- - - - - -
N - - - - - -
N\
11.6 - - - - - -
0.00 0.05 0.10 0.15

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS1R52412
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Obiject +12V0.13A
Input Volt. 24V
Cycle 100 ms
t1,12=100 p s
Load Current /‘ ‘\
>l <
tl t2
Min.Load (0A)«——
Load 100% (0.13A)
100 mV/div
4 ms/div 4 ms/div
Min.Load (0A)«——
Load 50% (0.065A)
100 mV/div
4 ms/div 4 ms/div
Load 50% (0.065A)
Load 100% (0.13A)
. -
100 mV/div
4 ms/div 4 ms/div
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Model MGFS1R52412
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V0.13A
1.Graph 2.Values
—4A— Input Volt. 9V
—-—O—-- Input Volt. ~ 36V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
\ (A 9[V] 36 [V]
- \ 0.000 5 15
£, 300 N 0.026 15 10
o N 0.052 25 10
£ 0.078 30 15
< 200
e N 0.104 50 20
s N 0.130 70 25
[
100 0.143 80 35
Y S S —
H%{O_ NN - - -
0 P —— b — — i i
0.00 0.05 0.10 0.15 — - -

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
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Model MGFS1R52412
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +12V0.13A
1.Graph 2.Values
—2A— Input Volt. v
— —O—"-- Input Volt. 36V Load Ripple-Noise [mV]
400 < Current Input Volt. Input Volt.
O [A] 9 V] 36 [V]
) 0.000 5 15
>
£, 300 AN 0.026 20 15
o \\ 0.052 25 15
£ \ 0.078 35 15
S 200 S
° N 0.104 55 25
g N 0.130 80 35
X A 0.143 85 40
N
N T -
O e - - -
0 — - -
0.00 0.05 0.10 0.15 — i i
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
10 - BC-10964
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Model MGFS1R52412
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Object +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
—&A—— Load 100% Ambient Ripple Voltage
400 \\ Temperature [mV]
AN [°C] Load 50% | Load 100%
N
= 300 N\ \ -60 25 45
g \ N -40 20 40
% \\ N -20 15 40
£ 200 N 0 15 35
N
> \ 25 15 35
g \\ \ 85 15 35
100 A 90 15 35
N - - -
[----- S S NghEl - - -
0
-60 -20 20 60 100 - B -
Ambient Temperature [°C]
Input Volt. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10964
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Model MGFS1R52412
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V0.13A
1.Graph —4A—— Input Volt. 9V | 2.values
---EF-- InputVolt. 12V
—--k-—- InputVolt. 18V [| ambient Output Voltage [V]
—-—0O—-- Input Volt. 24V Temperature| Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
126 ——&—- InputVolt. 36V [°C] o[v] | 12[v] | 18[V] | 24[V] | 36[V]
. { N -60 11.923 | 11.925 | 11.925 | 11.925 | 11.926
e m\ \\\ -40 11.956 | 11.957 | 11.957 | 11.957 | 11.957
(O]
312'4 \\ \ -20 11.981 | 11.983 | 11.982 | 11.982 | 11.982
S S \\ 0 [11.998 |11.999 |11.999 |11.999 | 11.999
\ N\
‘312'2 h \\‘ 25 12.014 | 12.015 | 12.015 | 12.015 | 12.014
= A 85 12.011 | 12.012 | 12.012 | 12.012 | 12.012
o \ - \.L
12-0./-3(.7'4 N 90 |[12.009 [12.010 [12.010 |12.010 |12.010
\,
N N - . i . . .
118 N N - i i i i )
N N
11.6 -- - - - - -
-60 -20 20 60 100
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10964
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Model MGFS1R52412
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +12V0.13A

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 - 85°C
Input Voltage : 9 - 36V
Load Current : 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
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%]
Maximum Voltage 75 36 0 12.023
— +34 +0.3
Minimum Voltage -40 9 0.13 11.956
- 13 - BC-10964
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Model MGFS1R52412
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +12V0.13A
1.Graph 2.Values
Time since Output
12.6 start Voltage
[H] [V]
12.4 0.0 12.012
>, 0.5 12.014
% 12.2 1.0 12.014
S 2.0 12.014
3120 3.0 12.013
8 4.0 12.014
11.8 5.0 12.013
6.0 12.013
11.6 7.0 12.013
0 2 4 6 10 8.0 12.013
Time [H]
Input Volt. 24V
Load 100%
. 14 - BC-10964
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Model MGFS1R52412
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +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 [Sms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 1.6 0.9 25 0.4 7.6
100 % 1.6 1.2 2.8 0.3 3.8
90%
Output ——i/———————i!— ————— -
[
Volt. 10% / L \
e i it IE—==77 TN
Input | | |
Volt. I I
Td | Tr ¥ Th o
||
Ts | |
- 15 - BC-10964
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Model MGFS1R52412
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Input Voltage
10 < Temperature V]
\\ O [°C] Load 50% | Load 100%
o [N N -60 74 7.4
S o m\\ &— & i -40 7.4 7.4
3 N ) 20 7.4 7.4
= \: \j 0 7.4 7.4
2 R 25 7.4 7.4
= . L N A . .
A 3 85 7.3 7.4
} N N 90 73 73
SN N - : :
\\ \\\ — i i
K N\
0 AN -- - -
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
. 16 - BC-10964
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Model MGFS1R52412
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +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 0.162 | 0.171 | 0.168 | 0.167 | 0.168
E :\ 10.8 0.170 | 0.178 | 0.1275 | 0.173 | 0.172
%12 :\\ 9.6 |0.185|0.194 | 0.191 | 0.185 | 0.183
§ :\E 8.4 0.204 | 0.212 | 0.205 | 0.198 | 0.195
:g_ 8 7.2 0.224 | 0.232 | 0.220 | 0.212 | 0.206
8 6.0 0.248 | 0.253 | 0.237 | 0.226 | 0.219
\\\\ 4.8 0.276 | 0.276 | 0.255 | 0.243 | 0.234
4 N\ 3.6 0.307 | 0.303 | 0.276 | 0.260 | 0.249
\\\\ 2.4 0.344 | 0.334 | 0.299 | 0.280 | 0.265
0 )))) \ 1.2 0.387 | 0.369 | 0.323 | 0.299 | 0.280
00 01 02 03 04 05 00 |0.416 | 0.377 | 0.312 | 0.281 | 0.259
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 17 - BC-10964
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Model MGFS1R52412
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry  Figure A
Obiject +12V0.13A
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- Input Volt. 12v
—--3k--—- |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[V] | 36][V]
_1oooo T 0.000 | 563 | 638 | 740 | 780 | 770
g AN 0.026 380 | 463 | 570 | 636 | 700
g N 0.052 290 | 365 | 466 | 532 | 599
§ \\ 0.078 232 | 300 | 395 | 457 | 525
g :\ 0.104 193 | 254 | 342 | 400 | 466
"C';, 1000 \\ 0.130 165 | 221 | 301 | 355 | 418
= == 0.143 153 | 206 | 283 | 337 | 399
a"—a_) s \ \\*6\ - \‘ — _ _ _ _ _
& - L R
- =B L — i i : - -
100 N
0.00 0.05 0.10 0.15
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.
BC-10964
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DC Power
Supply

Electronic

Temperature Chamber

LI 10]

A

Switch

A 4

Power Meter

»| Power Supply <

Input pin Output pin

»| Electronic
DC Load
[ Oscilloscope
A
\ 4
] Relay Unit
> DVM

Data Acquisition/Control Unit

Figure A

Measuring board C1=1pF(Ceramic Capacitor)

d

e

Y
C1 .
Power Electric
Supply - DC Load
-Vin -Vout () ()

R=50Q
C=0.01pF

N Coaxial cable

Somm (1.5m,500)

Osilloscope
(BW:100MHz)

T

Figure B (Ripple and Ripple noise Characteristic)

BC-10964






