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Model MGFS62415
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
1.0 < - Voltage [A]
\\ \:\ V] Load 0% |Load 50%|Load 100%
0.8 A ) 0.0 0.000 | 0.000 | 0.000
< \ N 6.0 0.004 | 0.002 | 0.002
IS os \\ \f 8.0 0.004 | 0.004 | 0.004
s NAL \ 8.2 0.004 | 0.004 | 0.004
(@) AN -
= \\ N 8.4 0.025 0.413 0.828
8_ 0.4 IB \ \ N
IS N | AN N, 8.6 0.025 | 0.403 | 0.804
AN \
2 RS ) 8.8 0.024 0.393 0.785
: \ AN l—*\\ﬂ- \&\A 9.0 0.024 0.385 0.766
N ‘fﬂ---i.} £ 12.0 0.020 0.288 0.569
0.0 00— 0. S 18.0 0.015 0.193 0.377
0 10 20 30 40 50 24.0 0012 | 0146 | 0.283
Input Voltage [V] 30.0 0.006 0.119 0.228
36.0 0.005 0.100 0.190
40.0 0.005 0.092 0.173
Note: Slanted line shows the range of the rated -- - - -
input voltage. — _ _ _

BC-11037




—CO$EL

Model MGFS62415
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]
1.0 \ 0.00 0.024 | 0.020 | 0.015 | 0.012 | 0.005
< ‘\ 0.08 0.166 | 0.127 | 0.087 | 0.067 | 0.048
=08 /\%(/A 0.16 |0.311 | 0.234 | 0.158 | 0.120 | 0.083
5 ’ N 0.24 0.461 | 0.345 | 0.231 | 0.174 | 0.118
806 X T\ .8 0.32 0.615 | 0.457 | 0.304 | 0.229 | 0.155
= 0. \ST’ . . . . . .
E‘ =7 0.40 0.766 | 0.569 | 0.377 | 0.283 | 0.190
/A’ =g N
0.4 e ‘>\>< X 0.44 0.853 [ 0.628 | 0.417 | 0.312 | 0.210
/ /E = ¥x= N\ [5) - - - - - -
v _xr o1 ] 4 - _ _ _ _ _
0.2 ; :
P .o —
Bl T TN\ - i i j . )
e = M \
0.0 — - B B B B B
0.0 0.1 0.2 0.3 0.4 0.5

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS62415
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- InputVolt. 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] o[V] | 12[V] | 18[V] | 24[V] | 36[V]
10 \ 0.00 0.21 | 0.24 | 0.26 | 0.27 | 0.16
g \\ 0.08 149 | 152 | 155 | 160 | 1.71
5 8 \\ 0.16 2.78 | 2.80 | 2.83 | 2.87 | 3.00
§ 0.24 413 | 411 | 414 | 4.16 | 4.26
*g_ 6 N 0.32 549 | 545 | 5.45 | 548 | 5.58
£ o \ 0.40 6.86 | 6.79 | 6.79 | 6.79 | 6.88
4 / \\ 0.44 757 | 748 | 7.47 | 7.46 | 7.55
e N - - - - - -
: A N\ — 1
0 - - - - - -
0.0 0.1 0.2 0.3 0.4 0.5

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

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

Model MGFS62415
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 N Voltage [%0]
o N V] Load 50% | Load 100%
S w———— ;
eBEo s-_vtaﬁ\A 8.6 87.3 87.6
< 8 N By, 9.0 87.4 87.8
= \ N 12.0 87.4 88.8
) \ N
S N\ N 15.0 87.2 88.7
2 N N 18.0 86.6 88.8
Lu N ™ 24.0 85.7 88.8
\
65 A > 30.0 84.5 88.3
N\ N 36.0 82.5 87.6
B R 40.0 82.3 86.8
55 N
0 10 20 30 40 50

- BC-11037
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Model MGFS62415
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] o[V] | 12[V] | 18[V] | 24[V] | 36[V]
9% N 0.00 - - - - -
N\ 0.08 80.7 | 795 | 776 | 75.4 | 70.2
S B s =
= g5 ) g.";:'//v — T 0.16 86.5 | 86.2 | 85.2 | 83.9 | 80.3
(8] /f." ’ e
5 W ;\ 0.24 87.6 | 87.8 | 87.4 | 86.8 | 84.7
.;;:’ Y17 // N 0.32 87.8 | 885 | 885 | 88.0 | 86.3
W75 & /’ \\ 0.40 87.8 | 88.8 | 88.8 | 88.8 | 87.6
& \\ 0.44 87.6 | 88.6 | 88.7 | 88.8 | 87.7
65 < _ _ _ _ _ _
O S N S S i A
55 ' -- - - - - -
0.0 0.1 0.2 0.3 0.4 0.5

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS62415

Temperature 25°C
Item Line Regulation Testing Circuitry Figure A

Object +15V0.4A

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

—4—— Load 100% Input Output Voltage
16.2 . N Voltage [V]
N\ R V] Load 50% | Load 100%
158 N \\\ N 8.6 15.044 15.043
= N, ] 9.0 15.044 15.043
f;f’ - \t \ 12.0 15.044 15.044
S N N 15.0 15.043 15.043
— N
% - &?E_E ol \\ 18.0 15.043 15.043
3 . \ 24.0 15.042 15.042
\ N 30.0 15.042 15.041
146 \:\ N 36.0 15.041 15.041
N N 40.0 15.040 15.040
14.2 .
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 MGFS62415
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +15V0.4A
1.Graph —4A—— 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.
162 ——& —- |nputVolt. 36V [A] | 9Vl | 12[V] | 18[V] | 24[V] | 36]V]
\\ 0.00 | 15.053 | 15.052 | 15.051 | 15.052 | 15.053
% \\ 0.08 | 15.051 | 15.050 | 15.049 | 15.048 | 15.046
315'8 \\ 0.16 | 15.049 | 15.049 | 15.047 | 15.047 | 15.045
§ \\ 0.24 | 15.048 | 15.047 | 15.046 | 15.045 | 15.043
5 154 N 0.32 | 15.046 | 15.046 | 15.044 | 15.044 | 15.042
a ok -— S 0.40 | 15.043 | 15.044 | 15.043 | 15.042 | 15.041
: ‘\:';' 0.44 | 15.043 | 15.043 | 15.042 | 15.041 | 15.040
\
14.6 \: - - - - - -
\\ - - - - - -
14.2 - - - - - -
0.0 0.1 0.2 0.3 0.4 0.5

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS62415

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +15V0.4A

Input Volt. 24V
Cycle 100 ms
t1,2=100 u s
Load Current /‘ ‘\
>l <
t1 t2
Min.Load (0A)«——
Load 100% (0.4A)
500 mV/div
2 ms/div 2 ms/div
Min.Load (0A)——
Load 50% (0.2A)
500 mV/div
2 ms/div 2 ms/div
Load 50% (0.2A)
Load 100% (0.4A)
500 mV/div
2 ms/div 2 ms/div

- BC-11037
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Model MGFS62415
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +15V0.4A
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]
- ) 0.00 5 35
E, 300 N 0.08 5 5
o N 0.16 5 5
S 0.24 5 5
< 200
o \ 0.32 5 5
g N\ 0.40 10 5
[
100 \ 0.44 10 5
\\ — _ _
G- - - -
0 z=\ﬂ==ﬂ=ﬁ=£=£j - - -
0.0 0.1 0.2 0.3 0.4 0.5 — _ _

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-11037
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Model MGFS62415
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +15V0.4A
1.Graph 2.Values
—2A— Input Volt. v
— —O—"-- Input Volt. 36V Load Ripple-Noise [mV]
400 \ Current Input Volt. Input Volt.
\ [A] 9 [V] 36 [V]
- ) 0.00 5 35
£ 300 \ 0.08 10 10
@ \\ 0.16 10 10
S 0.24 10 10
£ 200
o A\ 0.32 15 10
g N 0.40 15 15
14
100 \ 0.44 20 15
\\ _ _ _
(- - - -
'~ . - \
0 & & & 0 — - -
0.0 0.1 0.2 0.3 0.4 0.5 — 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-11037
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Model MGFS62415
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Object +15V0.4A
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 5
= \ -40 5 5
- N \\
% \\ -20 5 5
S 200 \ 0 5 5
2 \ N 25 5 5
g \\ 80 5 5
100 N 90 5 5
\\ \\ - - -
0 W=Q=H==E = _ _ _
-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-11037
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Model MGFS62415
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +15V0.4A
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.
16.2 ——& —- Input Volt. 36V [°C] 9[V] 12[V] | 18[V] | 24[V] | 36[V]
' | \\ -60 14.912 | 14.914 | 14.915 | 14.915 | 14.914
2 N, -40 14.956 | 14.958 | 14.958 | 14.958 | 14.957
® 158 3 N
= \\ \‘\: -20 14.993 | 14.994 | 14.993 | 14.994 | 14.992
g L \\: 0 15.020 | 15.020 | 15.020 | 15.020 | 15.018
\ 3
5 154 N \Y 25 [15.043 [15.044 [ 15.043 [ 15.042 [ 15.041
S y i 80 15.052 | 15.053 | 15.052 | 15.052 | 15.050
o \ - \I'—l
15-0.ﬁ?l* N 90 | 15.052 |15.053 [15.052 |15.051 | 15.050
N \
\\ \' - - . - - :
14.6 N N - - - - - -
N \ n . - ) . )
N N
14.2 : - - - - - -
-60 -20 20 60 100
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-11037
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Model MGFS62415
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +15V0.4A

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 : 9 - 36V
Load Current : 0 - 0.4A
* 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 65 36 0 15.064
— +54 +0.4
Minimum Voltage -40 9 0.4 14.956
- 13 - BC-11037
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Model MGFS62415
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +15V0.4A
1.Graph 2.Values
Time since Output
16.2 start Voltage
[H] [V]
15.8 0.0 15.036
>, 0.5 15.043
% 15.4 1.0 15.043
S 2.0 15.043
3150 3.0 15.043
8 4.0 15.043
14.6 5.0 15.043
6.0 15.043
14.2 7.0 15.043
0 2 4 6 10 8.0 15.043
Time [H]
Input Volt. 24V
Load 100%
. 14 - BC-11037
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Model MGFS62415
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +15V0.4A
1.Graph Input Volt. 24V
[ Load 50% ]
Output r’"
Volt. [
[2vidiv]| |
0 —
[ Load 100%
Output ’/f
Volt. [
[2vidiv]| f
oj—
Input
Volt.
0
[10V/div] Time [5ms/div] Time [Sms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 15 0.6 2.1 0.2 5.1
100 % 15 0.7 2.2 0.2 2.6
90%
Output ———OZ————————EE— ————— -
AT 1TE==777 i N
Input | i
Volt. I I
Td | Tr ¥ Th
I
Ts | |

. 15 - BC-11037
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Model MGFS62415
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V0.4A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Input Voltage
10 . Temperature V]
\\ \\ [°C] Load 50% Load 100%
8 L \\ -60 7.6 7.7
N . e a—— Sl 40 75 76
o N\ N
| -20 7.5 7.6
g 6 AN AN
E \\ A 0 7.5 7.6
= N i 25 7.4 7.5
2 4 N \ 80 7.3 7.4
N\ \
N N 90 7.3 7.4
2 \\ . — - -
N N — - -
N, N\ 1
0 AN N " : :
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-11037
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Model MGFS62415
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +15V0.4A
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 0.517 | 0.543 | 0.537 | 0.528 | 0.525
% \\.E]‘ 135 0.537 | 0.563 | 0.554 | 0.542 | 0.535
315 NS 12.0 0.579 | 0.606 | 0.593 | 0.572 | 0.555
g z 10.5 0.631 | 0.657 | 0.630 | 0.605 | 0.582
310 9.0 0.692 | 0.710 | 0.669 | 0.638 | 0.610
8 \ 7.5 0.762 | 0.765 | 0.712 | 0.674 | 0.642
\\\ 6.0 0.842 | 0.830 | 0.760 | 0.716 | 0.675
5 \ 4.5 0.932 | 0.905 | 0.814 | 0.760 | 0.711
\\\ \\ 3.0 1.026 | 1.002 | 0.879 | 0.809 | 0.749
0 ))) }\\ 1.5 1.157 | 1.093 | 0.944 | 0.861 | 0.786
0.0 04 0.8 12 16 00 |[1229 |1.117 [0.926 | 0.828 [ 0.741
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 17 - BC-11037
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Model MGFS62415
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry  Figure A
Object +15V0.4A
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] o[V] | 12[V] | 18[V] | 24[V] | 36[V]
__ 10000 N 000 | 744 [ 845 [ 970 [1020 [ 1140
g AN 0.08 446 | 548 | 683 | 764 | 843
— N
2 N 0.16 320 | 407 | 530 | 607 | 690
§ \\\ 0.24 249 | 323 | 433 | 503 | 585
i',' \ 0.32 202 | 267 | 364 | 430 | 508
"C';, 1000 < 0.40 170 | 228 | 315 | 375 | 448
- AN
= ‘?: S — o 0.44 158 | 212 | 295 | 353 | 424
g EN ST PN
= A g X 33T - - - - - -
«n A [ __\;' ) - R R R R R
M\\&:"‘~ ;~‘+T| — i i i B B
N!\A
100
0.0 0.1 0.2 0.3 0.4 0.5
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.
18 - BC-11037
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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)
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