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Model MGFS32415
Temperature 25°C
Iltem 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
0.60 N Voltage [A]
N ) V] Load 0% |Load 50%|Load 100%
N N
0.50 \\\ < 0.0 0.000 0.000 0.000
< N \\\ 6.0 0.003 0.003 0.003
£ 0.40 N
§ AN \\ 8.0 0.003 0.003 0.003
5 \ ™ 8.2 0.003 0.228 0.461
O 0.30 N\
s N \ 8.4 0.018 0.219 0.449
£ @\ \ 8.6 0019 | 0212 | 0432
0.20 N N
Ny N N 8.8 0.019 0.209 0.424
I—l\\\\ D\t \\
010 N Tm N 9.0 0.018 0.203 0.414
~3_
~\ ‘53“:ﬁ & 12.0 0.015 0.152 0.302
0.00 & Pro—- 0. — e —o g 18.0 0.011 0.102 0.197
0 10 20 30 40 50 24.0 0.009 | 0.078 | 0.148
Input Voltage [V] 30.0 0.005 0.063 0.120
36.0 0.004 0.053 0.099
40.0 0.004 0.049 0.090
Note: Slanted line shows the range of the rated -- - - -
input voltage. — _ _ _
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Model MGFS32415
Temperature 25°C
Item Input Current (by Load Current) 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 Current [Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 36V [A] ov] | 12[v] | 18[v] | 24[Vv] | 36[V]
0.60 < 0.00 0.018 | 0.015 | 0.011 | 0.009 | 0.004
< 0.04 0.091 | 0.069 | 0.048 | 0.037 | 0.026
£ 050 AN 0.08 | 0.165 [ 0.125 | 0.084 | 0.064 | 0.044
g 0.40 ™ 0.12 0.245 10.182 | 0.122 | 0.092 | 0.063
*g'_ /A/ A p 0.16 0.329 | 0.242 | 0.159 | 0.120 | 0.081
£ 0.30 ~ 0.18 0.373 1 0.272 | 0.179 | 0.134 | 0.090
/A /’UXE\K,.X 0.20 - $%]10.302 | 0.197 | 0.148 | 0.099
0.20 A/’ =i T :\ [ o 0.22 - $%|10.336 | 0.218 | 0.163 | 0.110
BT X T e P -- - - - - -
0.10 ‘ A = e oo o - : : : : :
0.00 e - - - - - -
0.00 0.05 0.10 0.15 0.20 0.25

Load Current [A]

Note: Slanted line shows the range of the rated

load c

urrent.

$ 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 MGFS32415
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]
—-—0O—-- 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]
5.0 \ 0.00 0.16 | 0.19 | 0.21 | 0.21 | 0.16
g AN 0.04 0.82 | 0.83 | 0.85 | 0.88 | 0.92
= ]
g4.0 \j 0.08 149 | 149 | 151 | 1.53 | 1.60
8 0.12 220 | 217 | 2.19 | 2.20 | 2.26
5 3.0 4 \ 0.16 294 | 288 | 2.85 | 287 | 2.92
o N,
£ i S 0.18 3.34 | 3.25 | 3.21 | 3.21 | 3.26
2.0 VM \§ 0.20 - X| 3.61 | 357 | 3.56 | 3.60
A
— AN 0.22 - X| 4.00 | 391 | 3.90 | 3.96
& N
1.0 \ - - - - - -
p \ ~ _ ) ) } }
. N S I B B R
0.00 0.05 0.10 0.15 0.20 0.25

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.
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Input Voltage [V]

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

Model MGFS32415
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%
rl_\ [y A NG
=Sl N 8.6 81.2 81.0 X1
— 80 - B3\ 9.0 81.7 81.7 %1
> \ \\1\_
— N NEeen 12.0 81.8 83.0
> N N
= N \ 15.0 81.9 83.9
L 70 ~
o \ R 18.0 81.3 84.5
T N A 24.0 80.3 84.4
N AN
60 N h 30.0 78.9 84.2
) N\
N\ N 36.0 76.3 83.6
1 N 40.0 75.2 82.4
~\ \
50
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 MGFS32415
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(v1 | 18[v] | 24[v] | 36[V]
90 N 0.00 - - - - -
— - 0.04 73.6 | 725 | 704 | 68.6 | 64.7
S e ==
= 80 /T/ = AN 0.08 80.7 | 80.5 | 794 | 78.6 | 75.2
§ ""?o, Pl \\\ 0.12 82.0 [ 83.0 | 823 | 81.7 | 79.6
S 777 [ N
EI_:J g/ // \\ 0.16 81.7 | 83.2 | 84.2 | 83.7 | 82.1
70 &7 N 0.18 | 810 | 831 [841 |841 |828
<9/’ \\ 0.20 - X| 83.0 | 845 | 84.4 | 83.6
60 \\ 0.22 - X| 825 | 84.4 | 846 | 83.4
50 . -- - - - - -
0.00 0.05 0.10 0.15 0.20 0.25

$ 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 MGFS32415
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +15V0.2A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Input Output Voltage
16.20 < Voltage M
D Q V] Load 50% | Load 100%
15.80 N W 8.6 14.987 - X
. \\ .
> \ 9.0 14.987 - X
(O]
S N \ 12.0 14.988 14.980
£ 1540 N N
S N \ 15.0 14.988 14.985
5 \ N 18.0 14.988 14.980
5 15.00 N B Eﬁﬂﬁ%ﬁﬂ\ 24.0 14.987 14.980
O A \
| ) 30.0 14.987 14.984
N,
14.60 K N 36.0 14.986 14.980
\\ \ 40.0 14.986 14.983
14.20 KX
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 MGFS32415

Item Load Regulation

Temperature
Testing Circuitry Figure A

25°C

Object +15V0.2A

1.Graph —A—— InputVolt. 9V |2 Values
---EF-- InputVolt. 12V
—--3k--—- |nputVolt. 18V Load Output Voltage [V]
—-—0O—-- Input Volt. 24V Current|Input Volt.| Input Volt.| Input Volt. [ Input Volt.| Input Volt.
16.20 ——&—- InputVolt. 36V [A] | 9Vl | 12[v] | 18[V] | 24[Vv] | 36[V]
' :\ 0.00 | 14.994 | 14.994 | 14.994 | 14.993 | 14.994
. \\ 0.04 | 14.992 | 14.992 | 14.991 | 14.991 | 14.990
v 15.80 \
> \\: 0.08 | 14.990 | 14.990 | 14.989 | 14.989 | 14.988
9 W 0.12 | 14.988 | 14.989 | 14.988 | 14.987 | 14.986
\
5 1540 \ 0.16 | 14.985 | 14.986 | 14.986 | 14.985 | 14.984
g N 0.18 | 14.983 | 14.984 | 14.984 | 14.984 | 14.983
15.00 B & 020 | - 3 |14.983 |14.983 | 14.982 | 14.981
N 022 | - % |14.983 | 14.983 | 14.982 | 14.981
14.60 AN - - - - - -
\ !
14.20 ' - - - - - -
0.00 0.05 0.10 0.15 0.20 0.25

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.
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Model MGFS32415

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +15V0.2A

Input Volt. 24V
Cycle 100 ms
t1,2=100 u s
Load Current
K< >l <
t1 t2
Min.Load (0A)——
Load 100% (0.2A)
WM
100 mV/div
4 ms/div 4 ms/div
Min.Load (0A)«——
Load 50% (0.1A)
—
100 mV/div
4 ms/div 4 ms/div
Load 50% (0.1A)
Load 100% (0.2A)
N L
100 mV/div
4 ms/div 4 ms/div
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Model MGFS32415
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +15V0.2A
1.Graph 2.Values
—4A— Input Volt. 12V
—-—0O—"-- Input Volt. 36V Load Ripple Voltage [mV]
400 \ Current Input Volt. Input Volt.
\ [A] 12 V] 36 [V]
- N 0.00 5 20
E 300 N 0.04 10 10
g \\ 0.08 30 15
£ 0.12 40 15
200
> N 0.16 55 20
= N 0.18 70 30
o4
100 - 0.20 85 35
A>< 0.22 100 55
| A \\éy' 2
. L5 —| L.
0 G- - =10 —| —0 o — - -
0.00 0.05 0.10 0.15 0.20 0.25 — i i

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

BC-11001
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Model MGFS32415
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +15V0.2A
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]
- ) 0.00 5 25
£, 300 N 0.04 10 15
L \\ 0.08 30 15
£ 0.12 45 20
£ 200
o A\ 0.16 60 25
5 N 0.18 80 35
“ oo _a 0.20 95 40
L x \\e./@ 0.22 110 60
G- A _o— 0N - - -
0 _@,_49. —0 — - -
0.00 0.05 0.10 0.15 0.20 0.25 — 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
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Model MGFS32415
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +15V0.2A
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 25 55
£ A -40 20 55
N \
% \\ N -20 15 50
S 200 \ 0 15 50
2 \ N 25 15 50
2 \\ 80 20 50
100 N 90 20 50
N N\ - - -
4 \ iny Yy X \ﬁi
H----- - T o R S 3--E1 - - -
0
-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-11001
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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 MGFS32415

Item Ambient Temperature Drift Testing Circuitry Figure A

Object +15V0.2A

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 \J -60 | 14.883 |14.883 | 14.884 | 14.884 | 14.883
\
= \\ \:\ -40 | 14.917 | 14.916 | 14.917 | 14.917 | 14.916
(O]
g15'80 \\ \\ -20 | 14.945 | 14.944 | 14.945 | 14.945 | 14.944
§ A \\ 0 |14.966 | 14.966 |14.966 |14.966 | 14.965
5 15.40 : N 25 | 14.980 [14.980 | 14.980 [14.980 | 14.980
= AN |
H : ‘\ 80 |14.985 | 14.985 | 14.985 | 14.984 | 14.984

15.00 ._____.**__.._—-———-r il 90 |14.982 |14.982 | 14.982 | 14.982 | 14.982
:\ N — - i - - -
N, \\

14.60 S . - R R . R R
AN A , : : : : :
™

14.20 . - - - - - -

-60 -20 20 60 100

12 -
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Model MGFS32415
Item Output Voltage Accuracy Testing Circuitry  Figure A
Object +15V0.2A

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 : 0 - 0.2A
* 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 70 36 0 14.999
— 42 +0.3
Minimum Voltage -40 12 0.2 14.916
- 13 - BC-11001
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Model MGFS32415
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +15V0.2A
1.Graph 2.Values
Time since Output
16.20 start Voltage
[H] [V]
15.80 0.0 14.980
>, 0.5 14.983
S 15.40 1.0 14,983
§ 2.0 14.983
3 15.00 3.0 14.983
8 4.0 14.983
14.60 5.0 14.983
6.0 14.983
14.20 7.0 14.983
0 2 4 6 10 8.0 14.983
Time [H]
Input Volt. 24V
Load 100%
- 14 - BC-11001
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Model MGFS32415
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +15V0.2A
1.Graph Input Volt. 24V
[ Load 50% ]
Output [
Volt.
[2vidiv]| |
0
[ Load 100%
Output
Volt.
[2vidiv]|
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 0.9 2.2 0.3 7.2
100 % 1.3 1.1 2.4 0.2 3.5
Output —9—0%’1———————~H— ————— -
[
Volt. 10% / L \
e i IE—==77 TN
Input | | |
Volt. I I
Td Tr I | Th| Tf
||
Ts i
- 15 - BC-11001
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Model MGFS32415
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V0.2A
1.Graph 2.Values
---EF-- Load 50%
A Load 80% Ambient Input Voltage
10 Temperature V]
N \\? [°C] Load 50% | Load 80%
8 \\ U -60 7.4 7.5
> m--—as\\ & =4 Q.—.g -40 7.4 7.4
0 N N 20 7.4 7.4
S 6 \ \
g \ \ 0 7.4 7.4
= " 25 7.3 7.4
SR N\
£ N\ N 80 7.3 7.4
N N\
N N 90 7.3 7.4
2 \\ \~ - - -
N AN - . )
\,
0 A -- - -
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
16 BC-11001
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Model MGFS32415

Item Overcurrent Protection

Temperature
Testing Circuitry Figure A

25°C

Object +15V0.2A

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 0.220 | 0.252 | 0.257 | 0.249 | 0.249
E < 13.5 0.227 | 0.261 | 0.265 | 0.257 | 0.256
) g
%15 =N 12.0 0.245 | 0.282 | 0.284 | 0.272 | 0.269
E \\\\4\ 10.5 0.267 | 0.305 | 0.303 | 0.288 | 0.283
5 \ \ 9.0 0.293 | 0.330 | 0.323 | 0.305 | 0.297
g 10
3 \ 75 [0321 |0.357 [ 0344 | 0.324 [ 0.313
\ 6.0 0.355 | 0.387 | 0.368 | 0.344 | 0.331
5 \\\\ 4.5 0.392 | 0.422 | 0.395 | 0.366 | 0.348
\\ N 3.0 0.436 | 0.461 | 0.424 | 0.389 | 0.366
\) S 1.5 0.485 | 0.500 | 0.449 | 0.408 | 0.379
0 S
0.00 015 0.30 0.45 0.60 00 |0.467 | 0.463 | 0.401 | 0.358 | 0.328
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-11001
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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 MGFS32415
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry Figure A
Object +15V0.2A
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]
__ 10000 < 000 |69 [ 790 [ 910 [ 950 [ 1020
N \,
I \\ 0.04 405 | 505 | 632 | 710 | 789
—_— N
> AN 0.08 287 | 371 | 488 | 561 | 642
acs) \\ 0.12 220 | 292 | 394 | 464 | 544
g \\ 0.16 176 | 240 | 332 | 395 | 470
L:; 1000% < 0.18 161 | 222 | 309 | 369 | 442
c R AN
< e '.%“.\\& N 0.20 - X| 203 | 285 | 344 | 415
£ I T 8 \ -
s L R R ol . 0.22 - X| 188 | 267 | 323 | 391
U) o] E‘~~, m\w& ;_.
— *= 5 (o) _ _ - _ - -
L= \; —X
e NN = - R R R R R
\A\.A\ el
100
0.00 0.05 0.10 0.15 0.20 0.25

$ 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
electonic | |1 —
P Switch > » Power Suppl > ectronic
DC Power P Met YIS DC Load
Supply ower heter 4=, | Oscilloscope
A
A 4
] Relay Unit
» DVM
Figure A
9 Data Acquisition/Control Unit
Measuring board C1=1pF(Ceramic Capacitor)
Input pin  Output pin //
C1 )
Power Electric
I Supply - DC Load
AN v N ,\/ R=50Q
Vin -Vout O C=0.01yF
< > | coaxial cable Osilloscope
50mm (1.5m,50Q) (BW:100MH?z)
R
Cc

T

Figure B (Ripple and Ripple noise Characteristic)
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