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Model MGFS32405
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
0.60 N Voltage [A]
N N V] Load 0% | Load 50%)| Load 100%
N \\ 0.0 0.000 0.000 0.000
< 0.45 %i \\: 6.0 0.003 0.003 0.002
g A \\ 8.0 0.004 0.003 0.003
% \& N 8.2 0.003 0.003 0.003
O 0.30
= N\ N\ 8.4 0.016 | 0.230 | 0.474
g ﬁt\ \3\ N 8.6 0016 | 0221 | 0.456
0.15 \1\ 2 )\ 8.8 0.016 0.218 0.450
N e T O 9.0 0.015 | 0.214 | 0.437
k\‘ B EROTRS 12.0 0.013 0.158 0.318
0.00 & m CEEEE T VW 18.0 0.010 0.107 0.208
0 10 20 30 40 50 24.0 0.006 | 0.081 | 0.155
Input Voltage [V] 30.0 0.004 0.066 0.125
36.0 0.003 0.056 0.104
40.0 0.004 0.051 0.095
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 MGFS32405
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 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]
0.60 \\ 0.00 0.015 | 0.013 | 0.010 | 0.006 | 0.003
< \\ 0.12 0.093 | 0.071 | 0.049 | 0.038 | 0.028
g 0.45 AN 0.24 0.173 |1 0.130 | 0.087 | 0.067 | 0.046
g ' ,A\\ 0.36 0.257 1 0.190 | 0.127 | 0.096 | 0.065
= 7 \\ I 0.48 0.346 | 0.254 | 0.167 | 0.126 | 0.086
20.30 , E;\U 0.54 0.394 |1 0.287 (0.188 | 0.141 | 0.095
/A/ e \\ « 0.60 - 2€10.318 | 0.208 | 0.155 | 0.104
ey e 0.66 - %[0.354 [0.229 [0.171 [0.114
0.15 S - X] Ot\@"@
,—a x /O" ‘N o - - - - = =
m—j’f Xj/-:g:' o P — i i i i i
g =T N
0.00 — ~ ~ ~ - - -
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
derating.
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Model MGFS32405
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —4A—— InputVolt. 9V |2 Vvalues
---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]
5.0 0.00 0.14 | 0.16 | 0.18 | 0.12 | 0.12
s AN 0.12 0.83 | 0.85 | 0.88 | 0.90 | 0.99
g 4.0 S M 0.24 155 | 155 | 1.57 | 1.60 | 1.64
§ K 0.36 230 | 228 | 227 | 230 | 2.35
*é 3.0 / } 0.48 3.09 | 3.03 | 299 | 3.02 | 3.09
£ . 0.54 352 | 342 | 3.37 | 3.38 | 3.42
2.0 / Q 0.60 - X[ 381 | 374 | 3.74 | 3.76
/‘/!/ \\\ 0.66 - X[ 421 | 410 | 410 | 4112
1.0 ™ - - - - - -
0.0 / - - - - - -
0.0 0.2 0.4 0.6 0.8

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 MGFS32405
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%
N W 8.6 77.7 776 X1
— 80 :‘g.u-ﬂ\ e \‘*\ 9.0 78.8 78.4 X1
S N\ TBreemo . N
= N, TN 12.0 79.0 79.6
) L\ N ©
S N \ 15.0 79.5 80.7
QL 70 ~
o N R 18.0 79.1 81.2
L N A 24.0 775 815
N AN
60 N\, A 30.0 76.7 81.1
N\ \\ 36.0 75.7 80.7
LN N 40.0 74.0 79.6
\\ \
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 MGFS32405
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- InputVolt. 12V
—--3k--—- |nputVolt. 18V Load Efficiency [%)]
—-—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]
90 N 0.00 - - - - -
= \\ 0.12 727 | 71.3 | 68.7 | 67.3 | 61.2
= e B 024 |[781 | 782|773 [761 | 740
g ” %‘%”‘gw E' 036 | 791 | 79.8 | 79.9 | 79.1 | 776
2 Zy P W) 048 | 784 | 801 |81.0 | 805 | 786
W 70 2 N 054 | 775 | 79.7 | 810 [ 80.7 | 79.7
// \\\ 0.60 - %| 79.6 | 81.2 | 81.5 | 80.7
60 & A 0.66 - | 79.1 [ 81.3 | 81.3 | 81.1
\ S R NER NER NER B
50 ‘ - - - - - -
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

derating.
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Input Voltage [V]

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

Model MGFS32405
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +5V0.6A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
5.30 N Voltage V]
D O V] Load 50% | Load 100%
5.20 N ) 8.6 5.047 - X
' N\ N :
% \ \ 9.0 5.047 i
o N N 12.0 5.048 5.046
%5 5.10 N \\
S N\ . I 15.0 5.048 5.047
=] \ § 18.0 5.048 5.047
5 > N N 24.0 5.048 5.047
N N 30.0 5.048 5.048
4.90 A
: N N 36.0 5.048 5.047
W \\ 40.0 5.048 5.047
4.80 A .
0 10 20 30 40 50

$ 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 MGFS32405

Item Load Regulation

Temperature
Testing Circuitry Figure A

25°C

Object +5V0.6A

1.Graph —4A—— 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.
530 ——&—- |nputVolt. 36V Al | oV | 12(vi | 18[v] | 24[v] | 36[V]
\\ 0.00 | 5.050 | 5.050 | 5.050 | 5.050 | 5.049
> \\ 0.12 | 5.049 | 5.049 | 5.049 | 5.049 | 5.049
%5'20 \\ 0.24 | 5049 | 5.049 | 5.049 | 5.048 | 5.048
9 \\ 0.36 | 5.048 | 5.048 | 5.048 | 5.048 | 5.048
5 5.10 N 0.48 | 5.047 | 5.048 | 5.048 | 5.048 | 5.047
g L = 44§l=l 0.54 | 5046 | 5.047 | 5.047 | 5.047 | 5.047
5.00 "\ 060 | - | 5046 | 5047 | 5.047 | 5.047
\ 066 | - | 5045 | 5047 | 5.047 | 5.047
4.90 \ - - - - - -
4.80 N - - - - - -
0.0 0.2 0.4 0.6 0.8

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 MGFS32405
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object +5V0.6A
Input Volt. 24V
Cycle 100 ms
t1,12=100 p s
Load Current
S >l <
tl t2
Min.Load (0A)«——
Load 100% (0.6A)
100 mV/div
400 us/div 400 us/div
Min.Load (0A)«——
Load 50% (0.3A)
wipesssepisininnipsiminin o, . e
100 mV/div
400 ps/div 400 ps/div

Load 50% (0.3A)
Load 100% (0.6A)

100 mV/div

400 ps/div 400 ps/div
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Model MGFS32405
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +5V0.6A
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 10 10
£ 300 \ 0.12 10 25
gL \\ 0.24 25 20
£ 0.36 35 15
> 200 N 0.48 50 20
g \l 0.54 60 20
“ oo 0.60 65 25
1 0.66 85 35
=t ooy = : :
0.0 0.2 0.4 0.6 0.8 — - -

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 MGFS32405
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +5V0.6A
1.Graph 2.Values
—2A— Input Volt. 12v
— —O—"-- Input Volt. 36V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
\\ [A] 12 [V] 36 [V]
) 0.00 10 10
>
£ 300 \ 0.12 10 25
o \\ 0.24 30 20
£ 0.36 40 20
£ 200
o A\ 0.48 55 20
g N\ 0.54 60 25
14
100 0.60 70 30
M 0.66 95 40
e N, —©
_le- B 1. 5. a4 — ' '
) = S & T 6.0 — - -
0.0 0.2 0.4 0.6 0.8 — 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-10999
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Model MGFS32405
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +5V0.6A
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 45 65
g A -40 40 80
N\ \
% \\ N -20 40 75
£ 200 \ 0 35 70
2 \ N 25 35 65
2 \\ 75 35 65
X 100
85 35 65
) § % \\F'A ~ : ;
L O ! @-g
o - - -
-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-10999
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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 MGFS32405
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +5V0.6A
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.
520 ——& —- InputVolt. 36V [°C] o[V] | 12[V] | 18[V] | 24[V] | 36[V]
' N \ -60 5.013 | 5.013 | 5.014 | 5.015 | 5.015
AN
. N\ . 40 | 5024 | 5023 | 5025 | 5025 [ 5.025
® 520 . :
g \\ \\ -20 5.033 | 5.032 | 5.034 | 5.034 | 5.034
g \\ N 0 5.040 | 5.039 | 5.041 | 5.041 | 5.041
AN
*35-10 ,\ ) 25 | 5.046 | 5.046 | 5.047 | 5.047 | 5.047
g i N el 75 5.049 | 5.049 | 5.050 | 5.050 | 5.050
5.00 \ ‘\ 85 5.049 | 5.048 | 5.049 | 5.049 | 5.049
\\ N — - i - i i
\ U
4.90 AN \ - - - - - -
N\ N - —T T T
\ AS
4.80 . - - - - - -
-60 -20 20 60 100

12 -
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Model MGFS32405

Item Output Voltage Accuracy Testing Circuitry  Figure A

Object +5V0.6A

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 - 75°C
Input Voltage : 12 - 36V
Load Current : 0 - 0.6A
* 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 5.052
— 15 +0.3
Minimum Voltage -40 12 0.6 5.023

.13 - BC-10999
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Model MGFS32405

Item Time Lapse Drift

Temperature

25°C

Testing Circuitry Figure A

Object +5V0.6A

1.Graph 2.Values
Time since Output
5.30 start Voltage
[H] [V]
5.20 0.0 5.046
= 0.5 5.048
%5.10 1.0 5.047
§ 2.0 5.047
g 5.00 3.0 5.047
8 4.0 5.047
4.90 5.0 5.047
6.0 5.047
4.80 7.0 5.047
0 2 4 6 10 8.0 5.047
Time [H]
Input Volt. 24V
Load 100%
14 - BC-10999
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Model MGFS32405
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +5V0.6A
1.Graph Input Volt. 24V
Load 50%
Output (
Volt.
[1Vv/div]
0
Load 100%
Output
Volt. (
[1Vv/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 0.4 1.7 0.2 3.4
100 % 1.3 0.5 1.8 0.1 1.7
0,
Output —99/—01———————~!!— ————— -
Volt. / I \
0% )~ _ | _ ______ 1'_ _____ ——L L
Input | I I
Volt. I I
Td Tr I I Th| Tf
I
Ts i
- 15 - BC-10999
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Model MGFS32405
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +5V0.6A
1.Graph 2.Values
---EF-- Load 50%
A Load 80% Ambient Input Voltage
10 < Temperature V]
N n [°C] Load 50% | Load 80%
8 \\ \\ -60 7.4 7.5
> m--—as\\ & =4 ‘\\}.-g -40 7.4 7.4
g N N 20 7.4 7.4
= N N
E \ 0 7.4 7.4
é_ . \ N 25 7.3 7.4
IS AN N\l 75 7.3 7.4
N AN
N\ N 85 7.3 7.4
2 \\ \\ - - -
\\ \‘\ - - -
0 A -- - -
-60 -20 20 60 100 — _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10999
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Model MGFS32405

Item Overcurrent Protection

Temperature
Testing Circuitry Figure A

25°C

Object +5V0.6A

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.
8 Input Volt. 36V V] o[V] | 12[V] | 18[V] | 24[V] | 36[V]
4.75 0.652 | 0.752 | 0.778 | 0.759 | 0.767
E 4.50 0.676 | 0.777 | 0.802 | 0.781 | 0.786
%’ 6 Y 4.00 0.724 |1 0.836 | 0.857 | 0.826 | 0.825
E N 3.50 0.786 | 0.901 | 0.913 | 0.875 | 0.867
g 4 g\ 3.00 0.857 | 0.973 | 0.972 | 0.926 | 0.911
8 \ 2.50 0.939 | 1.052 | 1.036 | 0.982 | 0.958
\ 2.00 1.032 | 1.139 | 1.107 | 1.041 | 1.010
2 1.50 1.137 | 1.240 | 1.186 | 1.105 | 1.063
\k\ 1.00 1.264 | 1.352 | 1.267 | 1.173 | 1.114
>§§ 0.50 1.405 | 1.469 | 1.348 | 1.233 | 1.158
00.0 04 08 12 16 20 0.00 |1.466 |1.453 | 1.286 | 1.156 | 1.065
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-10999
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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 MGFS32405
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry Figure A
Object +5V0.6A
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- Input Volt. 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]
__ 10000 < 000 | 720 [ 810 | 920 [1100 [ 1020
N \,
I \\ 0.12 415 514 648 728 807
> \\, 0.24 289 377 494 572 657
g N 036 | 220 | 295 [ 399 | 473 | 556
g N\ 048 | 176 | 241 | 336 | 402 | 482
1000 . 054 | 161 | 222 | 312 | 376 | 453
c S AW .
£ R R - 0.60 - x| 203 | 289 | 350 | 424
<] ! <. R S AN -
= E*\%\-.T;g«-y%xz DN 0.66 - x| 188 | 270 | 328 | 399
%) OB x93
A S n _ B R B R R
™ ELg g X
~a_\E - . . _ _ R
100 — - - - - -
0.0 0.2 04 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
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)

BC-10999






