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Model MGS61215
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---EF-- Load 50%
— —O—- Load 0% Input Input Current
1.0 < Voltage [A]
\\\ \\\ \Y%| Load 0% |Load 50%|Load 100%
08 \\\ \\“‘ 0.0 0.000 0.000 0.000
< N \‘“ 6.0 0.003 0.003 0.003
= N
§ 06 \\ \\ 8.0 0.003 0.003 0.003
3 NN |\ 8.2 0.028 | 0417 | 0827
= N\ 8.4 0.027 0.407 0.806
2 04 N N D
£ 5 ‘zﬁ\A 8.6 0.026 0.398 0.787
N \
N B \\, 8.8 0.026 0.388 0.769
0.2 l\ E;\i"«ﬂ 9.0 0.025 | 0.380 | 0.754
\{ \\ 10.0 0.023 0.342 0.673
00 & - R O - e N O 12.0 0.013 0.286 0.561
0 5 10 15 20 25 16.0 0.008 | 0217 | 0420
Input Voltage [V] 18.0 0.006 0.195 0.376
20.0 0.007 0.178 0.339
Note: Slanted line shows the range of the rated - - - -
input voltage. _ B B B
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Load Current [A]

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

Model MGS61215
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —-A——  Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
—-—O—-- Input Volt. 18V Load Input Current [A]
1.0 Current Input Volt. | Input Volt. | Input Volt.
:\ [A] 9[V] 12[V] 18[V]
\\\ A 0.00 0.025 0.013 0.007
0.8
< >>’( 0.08 0.167 0.127 0.090
g e aNer 0.16 0309 | 0235 | 0.161
5 Pt 0.24 0454 | 0341 | 0232
= /K/ = N R 0.32 0.602 0.450 0.304
g4 i pg 0.40 0754 | 0561 | 0376
- N\
T - i N 0.44 0.831 0.617 0.413
0.2 L AN - - - -
a7 AN
r”- L N - = - -
i
0.0 - - - -
0.0 0.1 0.2 0.3 0.4 0.5 — _ _ _
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model MGS61215
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
—-—O—-- Input Volt. 18V Load Input Power [W]
10 - Current Input Volt. | Input Volt. | Input Volt.
O [A] 9[V] 12[V] 18[V]
8 \\‘ 0.00 0.23 0.15 0.12
s W a 0.08 151 152 161
5 o )8’ 0.16 2.77 2.81 2.89
S \ 0.24 4.08 4.08 417
5 / N 0.32 5.38 5.39 5.46
g 4 P N 0.40 671 669| 675
\
/E’ N 0.44 7.38 7.36 7.41
2 . N _ B B B
\
N — } 3 3
0 - - - -
0.0 0.1 0.2 0.3 0.4 0.5 — B B B
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Input Voltage [V]

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

Model MGS61215
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---fF-- Load 50%
—4—— Load 100% Input Efficiency
95 < Voltage [%]
S \\ V] Load 50% Load 100%
= & N \ 8.6 87.9 89.5
= 85 -N\"\LLN-E] 9.0 87.9 89.6
": \ | 10.0 87.6 89.6
N
2 N \ 12.0 87.4 89.9
Q 75 N
&<:3 \ 15.0 86.5 89.5
w ™ ° 18.0 84.9 89.0
o5 N N 20.0 84.2 88.5
N
N N\ — - -
N - - -
N
55
5 10 15 20 25
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Model MGS61215
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
—-—O—-- |InputVolt. 18V Load Efficiency [%]
95 Current Input Volt. | Input Volt. | Input Volt.
\3 [A] 9V] 12[V] 18[V]
/gj’:‘é:‘ =\ 0.00 - - -
.85 T N 0.08 79.6 78.9 745
X
= - N 0.16 86.7 85.4 83.1
[$) E’ /' \
5 - R 0.24 88.5 88.5 86.5
2 ° AN 0.32 89.3 89.2 88.0
= N 0.40 89.6 89.9 89.0
65 0.44 89.6 89.8 89.2
N\
\\ _ _ _ _
\ - - - -
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 MGS61215
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +15V0.4A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Input Output Voltage
16.2 < Voltage [Vl
L \\ V] Load 50% Load 100%
158 ) N 8.6 15.012 15.011
= N\ \ 9.0 15.012 15.012
(0] N
€ 154 AN N 10.0 15.012 15.011
9 N\ i 12.0 15.012 15.011
5 15.0 15.010 15.010
g N N
i | A 18.0 15.009 15.009
N\
N N 20.0 15.008 15.007
14.6 AN = 3 3
N, A\
N _ _ _
14.2 N
5 10 15 20 25

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model MGS61215
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +15V0.4A
1.Graph —-A——  Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
— —O—-- InputVolt. 18V Load Output Voltage [V]
16.2 Current Input Volt. | Input Volt. | Input Volt.
\\" [A] 9[V] 12[V] 18[V]
158 \\ 0.00 15.022 15.023 15.023
% \ 0.08 15.019 | 15.019 | 15.016
515'4 \\ 0.16 15.018 15.016 15.014
g 0.24 15.016 15.015 15.012
§_ . = A 0.32 15.014 15.013 15.010
3% i =" N 0.40 15012 | 15.011 | 15.009
N 0.44 15.011 15.011 15.007
14.6 N
. \ — - - -
AN . : : :
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 MGS61215

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Object +15V0.4A

Input Volt. 12V
Cycle 100 ms
t1,2=100 u s
Load Current /| ‘\
<
t1 t2
Min.Load (OA)«——
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
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Model MGS61215

ltem Ripple Voltage (by Load Current)

Temperature

Testing Circuitry  Figure B

25°C

Object +15V0.4A

1.Graph 2.Values
A Input Volt. Vv
—.—o—.-InputVolt. 18V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
\ A] 9 V] 18 [V]
\ [
350
- ) 0.00 5 25
E 300 N 0.08 5 5
S 250 N 0.16 5 5
2 A 0.24 5 5
Q J 0.32 5 5
g 150 ™\ 0.40 5 5
o ) 0.44 5 5
100 :
A\ n - -
\
50
& \\ - - -
0 A=\ﬂ==ﬂ==ﬂ=£=a=ﬂt_ - - -
0.0 0.1 0.2 0.3 0.4 05 — - -

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 MGS61215
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure B
Object +15V0.4A
1.Graph 2 Values
—A—Input Volt. Vv
—.—9—--Input Volt. 18V Load Ripple-Noise [mV]
400 N Current Input Volt. Input Volt.
\ A 9V 18 [V
250 N [A] [V] [V]
= \ 0.00 10 30
£ 300 \ 0.08 10 10
® 250 \\ 0.16 10 10
2 \ 0.24 10 10
L 200
° A\ 0.32 10 10
S 150 N\ 0.40 10 10
v
0.44 10 10
100
N\ ~ - )
50 \\ — - -
~ . ~ ~ o~ N\
0 m 1= 1= 1y Y H . _ _
0.0 0.1 0.2 0.3 0.4 0.5 — - B
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-11017
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Model MGS61215
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Obiject +15V0.4A
1.Graph 2.Values
---fF-- Load 50%
—2&—— Load 100% Ambient Ripple Voltage
400 \ Temperature [mV]
\\ \\ [°C] Load 50% Load 100%
= 300 N\ -60 5 5
£ \ -40 5 5
= N N\
% \\ N -20 5 5
S 200 \ 0 5 5
> \ \ 25 5 5
2 \\ \ 80 5 5
o 100 \ 85 5 5
\\ \\ - - -
0 W=é=&=ﬂ am _ _ _
-60 -20 20 60 100 - - -
Ambient Temperature [°C]
Input Volt. 12V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-11017
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Model MGS61215
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Obiject +15V0.4A
1.Graph —A—— Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
—-—O—-- Input Volt. 18V Ambient Output Voltage [V]
16.2 Temperature | Input Volt. | Input Volt. | Input Volt.
A\ \\\ [°C] 9[V] 12[V] 18[V]
15.8 \\ \\‘ -60 14.884 14.884 14.882
2, \\ \\ -40 14.922 14.923 14.921
()
2 e N\ N -20 14.958 | 14.959 | 14.956
E ' \\ \ 0 14.985 14.986 14.983
5 R 25 15.012 | 15.011 | 15.009
£15.0 \ & —pe |
5 p—EE T N 80 15.025 | 15.025 | 15.023
N N 85 15.025 15.025 15.023
14.6 A AN - - - -
AN A . : : :
14.2 AN N - - - -
-60 -20 20 60 100 — _ _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-11017
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1.0utput Voltage Accuracy

Temperature : -40 - 80°C
Input Voltage : 9 - 18V
Load Current : 0 - 0.4A

Model MGS61215
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +15V0.4A

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.

* Qutput 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 [%]
Maxi Volt 80 18 0 15.040
aximum Voliage 60 | 04
Minimum Voltage -40 18 0.4 14.921
BC-11017
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Model MGS61215
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Obiject +15V0.4A
1.Graph 2.Values
Time since Output
16.2 start Voltage
[H] [Vl
15.8 0.0 15.005
= 0.5 15.012
()
D154 1.0 15.012
S 2.0 15.012
‘g’_ 15.0 3.0 15.012
8 4.0 15.012
14.6 5.0 15.012
6.0 15.012
14.2 7.0 15.012
0 2 4 6 10 8.0 15.012
Time [H]
Input Volt. 12V
Load 100%
BC-11017
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Model MGS61215
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Obiject +15V0.4A
1.Graph Input Volt. 12V
[ Load 50% ]
Output r"
Volt.
[2Vvidiv]| L
0
[ Load 100%
Output K
Volt.
[2vidiv]| f
0
Input
Volt.
0
[5V/div] Time [5ms/div] Time [1ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 2.4 0.5 2.9 0.2 4.1
100 % 2.4 0.6 3.0 0.1 2.1
90% L |
Output ; ;
Volt.
Input
Volt.
- 15 - BC-11017
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Model MGS61215
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Obiject +15V0.4A
1.Graph 2.Values
---fF-- Load 50%
A Load 100% Ambient Input Voltage
10 - Temperature V]
A\ \ oa (V] oa (0
;\ [°C] Load 50% Load 100%
g e O O -60 8.2 8.3
S h T “\“ﬂ\ -40 7.9 8.1
3 N\ \ -20 7.9 7.9
5 A\ \ 0 7.8 78
>
= \ N 25 7.8 7.8
g AN N 80 77 77
N\ \
AN N 85 7.6 7.6
) N \
N N -- - -
AN AN . : :
o LI\ - : :
-60 -20 20 60 100 — i} B
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 BC-11017
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Model MGS61215

ltem Overcurrent Protection

Temperature

25°C

Testing Circuitry  Figure A

Object +15V0.4A

1.Graph ——  Input Volt. 9V | 2.Values
Input Volt. 12V
Input Volt. 18V Output Load Current [A]
20 Voltage Input Volt. | Input Volt. | Input Volt.
V] 9[V] 12[V] 18[V]
<
=~ 15.0 0.40 0.40 0.40
< 15 =
= N 14.3 0.51 0.53 0.50
(0]
g \\\ 13.5 0.53 0.54 0.51
§ 10 12.0 0.56 0.57 0.53
3 \ 10.5 0.60 0.60 0.55
8 5 9.0 0.63 0.64 0.58
\\ 7.5 0.67 0.67 0.61
é é; 6.0 0.72 0.71 0.64
000 03 06 0.9 10 4.5 0.76 0.75 0.67
' ' ' ' ' 3.0 0.82 0.79 0.70
Load Current [A] 1.5 0.87 0.83 0.73
Note: Slanted line shows the range of the rated 0.0 1.00 0.93 0.74
load current.
- 17 - BC-11017




ZEEH

—CO$EL

Model MGS61215
Temperature 25°C
ltem Switching Frequency (by Load Current) Testing Circuitry  Figure A
Obiject +15V0.4A
1.Graph —A—— Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
—-—O—-- Input Volt. 18V Load Frequency [kHz]
10000 - Current Input Volt. | Input Volt. | Input Volt.
AN
\\ [A] 9V] 12[V] 18[V]
_ N 0.00 936 970 845
N
T \\\\ 0.08 600 668 735
3 \\ 0.16 441 506 578
g ’ 0.24 348 408 477
g 1000 &\\_% &N 0.32 287 341 406
L = AN
L SO = kN 0.40 244 293 353
g AT E T ~o L\ ]
= A = Iy 0.44 227 274 331
2 AW
c,;) - - - -
N = : : :
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-11017
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Temperature Chamber

Electronic I:l I:l I:l

> Switch »  Power Suppl Electronic
DC Power PP I DC Load
Power Meter

Supply €

A
A 4
A 4

Oscilloscope

A

A 4

Relay Unit

vy

A 4

DVM

Fig ure A Data Acquisition/Control Unit

Measuring board C1=1pF(Ceramic Capacitor)

Input pin QOutput pin

+Vin + /\/
\/SVm Vout E\ O

Power Electric
Supply - DC Load

/ R=50Q

) -Vin - ) M)
Vin Vout O C=0.014F

R Coaxial cable Osilloscope
(1.5m,50Q) (BW:100MHz)

50mm

T

Figure B (Ripple and Ripple noise Characteristic)
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