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Model MGFS102415
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
20 Voltage [A]
q N\ \\ | V] Load 0% |Load 50%|Load 100%
16 N \\\\ 0.0 0.000 0.000 0.000
< L ! 6.0 0.003 0.004 0.003
g \\ A\ 8.0 0.003 0.003 0.003
= 1.2 N\ r
8 \\ N 8.2 0.036 0.742 1.492
S 0e \\ \ 8.4 0.036 0.724 1.467
£ N, \ 8.6 0.035 0.705 1.429
(s, \ X 8.8 0.034 0.688 1.389
-
0.4 \\. S, 9.0 0.034 | 0673 | 1.354
(™ R Sy 12.0 0.028 0.500 1.002
0.0 5-950— el S——B—5 18.0 0.021 0.334 0.656
0 10 20 30 40 50 24.0 0015 | 0.251 | 0.495
Input Voltage [V] 30.0 0.006 0.203 0.394
36.0 0.005 0.172 0.332
40.0 0.005 0.157 0.299
Note: Slanted line shows the range of the rated -- - - -
input voltage. — _ _ _
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Load Current [A]

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

Model MGFS102415
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[V] | 12[V] | 18[V] | 24[V] | 36][V]
2.0 - 0.00 0.034 | 0.028 | 0.021 | 0.015 | 0.005
< ‘Q 0.14 0.284 | 0.215 | 0.146 | 0.112 | 0.079
g 1.6 \\ 0.28 0.542 | 0.405 | 0.272 | 0.205 | 0.141
g \\ 0.42 0.813 | 0.603 | 0.400 | 0.300 | 0.204
=12 A 0.56 1.087 | 0.803 | 0.531 | 0.398 | 0.267
g A NP
£ < <3 0.63 1.238 | 0.904 | 0.596 | 0.446 | 0.300
Rz :
0.8 A/ —E- O X 0.70 - %[1.002 | 0.656 | 0.495 | 0.332
g ,,x-\><' 0.77 - %|[1.111 | 0.728 | 0.542 | 0.364
K ‘e\i)' -0
0.4 B e e TN - y y - - -
a"..%’:/'e’—‘e'ﬁ - - - - - -
ST T \
0.0 — - B B B B B
0.0 0.2 0.4 0.6 0.8 1.0

$ 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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Load Current [A]

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

Model MGFS102415
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —4A—— Input Volt. 9V | 2.values
---EF-- InputVolt. 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]
16.0 N 0.00 0.30 | 0.34 | 0.38 | 0.36 | 0.19
g \\ 0.14 253 | 256 | 262 | 2.68 | 2.84
a—;) 120 X 0.28 482 | 483 | 4.86 | 490 | 5.08
5 0.42 720 | 716 | 715 | 7.17 | 7.34
s / n 0.56 9.61 | 951 | 948 | 9.49 | 9.62
E 8.0 / | 0.63 10.92 | 10.70 | 10.65 | 10.65 | 10.78
,/( ‘\\\ 0.70 - %([11.90 |11.81 |11.82 |11.93
A0 / ) 0.77 - %([13.14 112.97 | 12.96 | 13.09
re N\ S B B B E
0.0 \“ - - - - - -
0.0 0.2 0.4 0.6 0.8 1.0

$ 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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Input Voltage [V]

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

Model MGFS102415
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
95 < Voltage [%0]
N N V] Load 50% | Load 100%
o 8.6 87.7 87.3 X
S A }@\A X1
— 85 NG 9.0 87.8 87.7 X1
S ‘\ N
— N N, 12.0 88.0 88.5
2 N N
S x\ AN\ 15.0 87.8 89.0
Q2 75 \
2 N\, ‘\ 18.0 87.7 89.2
L N A 24.0 87.2 89.2
N \
65 N h 30.0 86.3 89.0
) N\
N\ N 36.0 85.1 88.3
LN N 40.0 83.8 87.9
N\ \
55
0 10 20 30 40 50

X1:Load 80%
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Load Current [A]

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

Model MGFS102415
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —4A—— Input Volt. 9V | 2.values
---EF-- InputVolt. 12V
—--k-—- InputVolt. 18V Load Efficiency [%]
—-—0O—-- 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]
9 &N 0.00 - - - - -
\ 0.14 83.6 | 824 | 805 | 786 | 74.3
= 85 i 0.28 875 | 87.3 | 86.8 | 86.0 | 83.0
2 f/ 2~ \\ 0.42 87.8 | 88.3 | 88,5 | 88.2 | 86.2
5 Xy, N ) ) ) . . .
-é G’// N 0.56 87.7 | 88.7 | 889 | 88.8 | 87.6
W 7s & N 0.63 86.8 | 88.6 | 89.1 | 89.0 | 88.0
\\ 0.70 - X| 88,5 | 89.2 | 89.2 | 88.3
0.77 - X| 88.2 [ 89.3 | 89.4 | 885
65 ~
) — - - - - -
55 -- - - - - -
0.0 0.2 0.4 0.6 0.8 1.0

$ 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 MGFS102415

Temperature 25°C
Item Line Regulation Testing Circuitry Figure A

Object +15V0.7A

1.Graph 2.Values
---EF-- Load 50%

2 Load 100% Input Output Voltage
16.20 < Voltage V]
D Q V] Load 50% | Load 100%
N
15.80 \\ 8.6 15.030 - X
= \ 9.0 15.031 - X
()
2 15.40 \;\ \\ 12.0 15.031 15.030
E \: \ 15.0 15.032 15.031
5 N 18.0 15.031 15.030
£15.00 k- & <
8 N \?\ 24.0 15.031 15.030
\ N 30.0 15.031 15.030
14.60 < N 36.0 15.031 15.030
\\ \ 40.0 15.031 15.030
14.20 ~
0 10 20 30 40 50
Input Voltage [V]
Note: Slanted line shows the range of the rated % Maximum output current at minimum input
input voltage. Voltage is 80% of rated load current. Refer
to instruction manuals for details of input
derating.
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Model MGFS102415

Item Load Regulation

Temperature
Testing Circuitry Figure A

25°C

Object +15V0.7A

1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- InputVolt. 12V
—:%--—- InputVolt. 18V || Load Output Voltage [V]
—-—0—-- InputVolt. 24V Current|Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
16.20 ——&S —- InputVolt. 36V Al | oV | 12(vi | 18[v] | 24[v] | 36[V]
\\ 0.00 | 15.041 | 15.040 | 15.040 | 15.040 | 15.040
= \\ 0.14 | 15.038 | 15.038 | 15.038 | 15.037 | 15.036
%15'80 \\ 0.28 | 15.036 | 15.036 | 15.036 | 15.035 | 15.034
S \\ 0.42 [ 15.033 | 15.034 | 15.034 | 15.033 | 15.032
5 1540 \\: 0.56 | 15.030 | 15.031 | 15.032 | 15.031 [ 15.030
] 5 0.63 | 15.028 | 15.030 | 15.031 | 15.030 | 15.030
15.00 ¥ = t’;:' 070 | - 3 15.029 | 15.030 | 15.030 | 15.030
\f: 0.77| - %|15.028 [ 15.029 | 15.028 | 15.027
14.60 \ - - - - - -
N\
14.20 . - - - - - '
0.0 0.2 0.4 0.6 0.8 1.0

Load Current [A]

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

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

BC-11073




—CO$EL

Model MGFS102415

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +15V0.7A

Input Volt. 24V
Cycle 100 ms

t1,£2=100 s

Load Current

t1

t2

Min.Load (0A)——

Load 100% (0.7A)

500 mV/div

2 ms/div

2 ms/div

Min.Load (0A)«——

Load 50% (0.35A)

500 mV/div

2 ms/div

2 ms/div

Load 50% (0.35A)

Load 100% (0.7A)

500 mV/div

2 ms/div

2 ms/div

- BC-11073
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Model MGFS102415
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +15V0.7A
1.Graph 2.Values
—4A— Input Volt. 12V
—-—0O—"-- Input Volt. 36V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
N\ A 12 [V] 36 V]
- N 0.00 5 40
E, 300 \ 0.14 5 5
% \\ 0.28 5 10
= 0.42 5 10
> 200 N\ 0.56 10 10
g A\ 0.63 15 10
“ oo 0.70 20 10
\\ 0.77 30 10
& N - - -
0.0 0.2 0.4 0.6 0.8 1.0 — _ _

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 MGFS102415
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +15V0.7A
1.Graph 2.Values
—2&A— Input Volt. 12V
— —O—"-- Input Volt. 36V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
\\ [A] 12 [V] 36 [V]
- ) 0.00 5 45
£, 300 N 0.14 10 10
% \\ 0.28 10 15
= 0.42 15 15
i 200 N\ 0.56 15 15
5 N 0.63 20 15
“ oo 0.70 25 15
\\ 0.77 30 20
ISNIPE a — :
0.0 0.2 0.4 0.6 0.8 1.0 — 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-11073




—CO$EL

Model MGFS102415
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +15V0.7A
1.Graph 2.Values
---EF-- Load 50%
—A—— Load 100% Ambient Ripple Voltage
400 \ Temperature [mV]
A\ N [°C] Load 50% | Load 100%
= 300 N\ -60 5 10
E A -40 5 5
N N\
% \\ N -20 5 10
S 200 \ 0 5 10
2 \ \ 25 5 10
2 \\ 55 5 10
100 N 65 5 10
N \ - - -
N\ N
-60 -20 20 60 100 - - -

Ambient Temperature [°C]
Input Volt. 24V

Measured by 100 MHz Oscilloscope.

Note: Slanted line shows the range of the rated
ambient temperature.

- 11 - BC-11073
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Ambient Temperature [°C]

Note: Slanted line shows the range of the rated
ambient temperature.

Other case Load 100%.

Note: In case of Input Volt. 9V, Load 80%.

Model MGFS102415
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +15V0.7A
1.Graph —A—— 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.
16.20 ——&%—- InputVolt. 36V [°C] o[v] | 12[v] | 18[V] | 24[V] | 36[V]
' N \ -60 14.910 | 14.909 | 14.911 | 14.912 | 14.912
AN
. \\ A 40 | 14.951 | 14.950 | 14.952 | 14.953 | 14.953
() AN
g15'80 \\ \\ -20 14.985 | 14.984 | 14.986 | 14.986 | 14.986
§ D ) 0 15.009 | 15.008 | 15.010 | 15.010 | 15.010
1 N\,
5 1540 N \ 25 | 15.028 [ 15.027 | 15.030 | 15.030 [ 15.030
ey 1
=] h . : . . .
3 '\ N . 55 15.035 | 15.034 | 15.035 | 15.035 | 15.034
15.00 #l—""_’ - ‘\.: 65 15.034 | 15.034 | 15.035 | 15.034 | 15.034
N \
\\ N - ' N ' ' '
14.60 N N\ -~ - ; - - -
N\ AN - ) ) ) ) )
N, A
14.20 — - - - - - -
-60 -20 20 60 100

12 - BC-11073
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Model MGFS102415

Item Output Voltage Accuracy Testing Circuitry  Figure A

Object +15V0.7A

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 - 55°C
Input Voltage : 12 - 36V
Load Current : 0 - 0.7A
* 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 55 36 0 15.046
— +48 +0.3
Minimum Voltage -40 12 0.7 14.950

.13 - BC-11073
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Model MGFS102415
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +15V0.7A
1.Graph 2.Values
Time since Output
16.20 start Voltage
[H] [V]
15.80 0.0 15.023
= 0.5 15.031
S 15.40 1.0 15.031
§ 2.0 15.031
3 15.00 3.0 15.031
8 4.0 15.031
14.60 5.0 15.031
6.0 15.031
14.20 7.0 15.031
0 2 4 6 10 8.0 15.031
Time [H]
Input Volt. 24V
Load 100%
- 14 - BC-11073
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Model MGFS102415
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +15V0.7A
1.Graph Input Volt. 24V
[ Load 50% ]
Output K’f
Volt.
[2vidiv]| |
0
[ Load 100%
Output K"
Volt.
[2vidiv]|
0
Input
Volt.
0
[10V/div] Time [5ms/div] Time [1ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 1.4 0.4 1.8 0.2 3.0
100 % 15 0.5 2.0 0.1 15
90%
Output ———()/———————i%— ————— -
Volt. 10% / 3 \
AT TE====1 S N
Input | I I
Volt. I I
Td Tr I I Th| Tf
i
Ts o
Il
- 15 - BC-11073
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Model MGFS102415
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V0.7A
1.Graph 2.Values
---EF-- Load 50%
A Load 80% Ambient Input Voltage
10 i Temperature V]
N b [°C] Load 50% | Load 80%
8 \ N -60 7.6 7.6
S B B -40 7.6 7.6
o L N
o ‘\ -20 7.6 7.6
S 6 \ \
S N, N 0 7.6 7.6
= \ N\ 25 7.6 7.6
g 4 \ N 55 75 75
N N\
AN N 65 7.5 75
) N N
Y N -- - -
N N\ — - -
AN
0 \\ ‘V . _ _
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
. 16 - BC-11073




—CO$EL

Model MGFS102415
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +15V0.7A
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.
20 Input Volt. 36V V] o[V] | 12[V] | 18[V] | 24[V] | 36[V]
' 14.3 0.751 | 0.857 | 0.926 | 0.891 | 0.873
%16 g 13.5 0.781 | 0.883 | 0.953 | 0.914 | 0.891
8 :‘ X 12.0 0.849 | 0.949 | 1.013 | 0.963 | 0.926
9 " N \ 10.5 0.924 | 1.024 | 1.074 | 1.013 | 0.966
5 N\ 90 |1.009 | 1.102 | 1.134 | 1.066 | 1.011
g 8 \‘& 7.5 1.102 | 1.183 | 1.200 | 1.121 | 1.056
“\ 6.0 1.168 | 1.276 | 1.273 | 1.181 | 1.106
4 \\ 4.5 1.254 | 1.377 | 1.364 | 1.252 | 1.163
3.0 1.412 | 1.482 | 1.483 | 1.340 | 1.225
<\ 1.5 1.546 | 1.620 | 1.562 | 1.406 | 1.276
00.0 08 12 16 20 24 0.0 |[1.707 | 1.660 | 1.552 | 1.391 [ 1.246
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
Maximum output current at minimum input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.
- 17 - BC-11073
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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 MGFS102415
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry Figure A
Object +15V0.7A
1.Graph —4A—— InputVolt. 9V |2 Vvalues
---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] ov] | 12(v1 | 18[v] | 24[v] | 36[V]
__ 10000 < 000 | 740 | 833 [ 950 [1014 | 1020
i \\ 0.14 394 486 617 694 772
> N 0.28 268 345 457 528 608
g A 0.42 202 | 266 | 363 | 427 | 503
8 N 056 | 161 | 216 | 301 | 358 | 427
1000 \\ 0.63 147 | 199 | 279 | 333 | 400
% = %i — \: 0.70 - %| 182 | 256 | 309 [ 372
= N X T = o o) 0.77 - %] 169 239 288 350
() SNTEl, X \TS} =S
DN e - _ - - - - -
H\\A\:‘Z\:\E}__E -- - - - - -
100 — - - - - -
0.0 0.2 0.4 0.6 0.8

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

18 -
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Temperature Chamber
S - ﬁ
- Electronic |:| |:| |:| Electronic
»  Switch > »| Power Suppl >
DC Power P M PP IS DC Load
Supply ower Meter [ Oscilloscope
A
A 4
> Relay Unit
> DVM
Figure A Data Acquisition/Control Unit
Measuring board C1=1pF(Ceramic Capacitor)
Input pin  Output pin //
i N
C1 )

Power Electric

I Supply - DC Load
O Vi - N r\/ R=50Q
Vin -Vout @), C=0.01uF
< > | coaxial cable Osilloscope
50mm (1.5m,50Q) (BW:100MH?z)
R
Cc

T

Figure B (Ripple and Ripple noise Characteristic)
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