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Model MGS60515
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]
S \\ V] Load 0% |Load 50%|Load 100%
16 ‘%\:‘\ :\\\ 0.0 0.000 0.000 0.000
< * N 3.0 0.002 0.002 0.003
g, \“\\ \\\ 3.8 0.003 | 0003 | 0.002
5 \ y\ \ 3.9 0.003 0.003 0.003
E 75\A\\ 4.0 0.030 0.872 0.111
= . \‘W\!\A 4.1 0.030 0.849 1.692
N U\‘EI- N 4.2 0.029 0.823 1.652
0.4 N ﬂ:\”“ﬂ 4.3 0.028 0.797 1.611
\ \X\:_ \\\\\ 4.5 0.025 0.766 1.566
0.0 u———m—@ e =0 5.0 0.022 0.688 1.396
0 8 6 o 12 6.0 0018 | 0571 | 1.123
Input Voltage [V] 7.0 0.015 0.493 0.977
8.0 0.014 0.434 0.855
9.0 0.012 0.395 0.760
Note: Slanted line shows the range of the rated 10.0 0.012 0.360 0.686
input voltage. — _ _ _
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Model MGS60515
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 4.5V | 2.Values
---EF-- Input Volt. 5V
——O—"- Input Volt. oV Load Input Current [A]
2.0 Current Input Volt. | Input Volt. | Input Volt.
\\\ [A] 4.5[V] 5[V] V]
16 \ /; 0.00 0.025 0.022 0.012
< )%f - 0.08 0.328 0.297 0.184
- v N
S /A///\\ 0.16 0.619 | 0556 | 0.325
5 et 0.24 0.925 0.828 0.466
= o 0.32 1.235 1.104 0.611
308 ,é :\\ 9
£ /x g <\0’ 0.40 1.566 1.396 0.760
ot o TN 0.44 1737 | 1547 | 0.837
0.4 L @ AN ~ - - -
AL 7 \
L2 I \ - : : :
v~
0.0 - - - -
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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Load Current [A]

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

Model MGS60515
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 4.5V | 2.Values
---EF-- Input Volt. 5V
——O—-- Input Volt. Vv Load Input Power [W]
10 < Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 45V | 5lV] V]
8 \\ 0.00 0.11 0.10 0.11
s A 0.08 1.46 1.48 1.66
5 . e 0.16 276| 276| 291
§ e 0.24 4.07 4.06 4.18
= pd N 0.32 5.42 5.41 5.47
g 4 //g \\ 0.40 6.81 6.78 6.79
, }/ﬂ' \? 0.4f 7.-52 7.-47 7.-45
Z N . : : :
o’ . : : :
0.0 0.1 0.2 0.3 0.4 0.5 — _ _ _

BC-11013




—CO$EL

Input Voltage [V]

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

Model MGS60515
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]
\ O V] Load 50% | Load 100%
¥y —= 4.4 87.9 88.3
AN i =7 S
= 85 o 45 87.9 88.3
g N
I\ N\ 4.8 88.0 88.3
Z \ N
c N, 5.0 88.0 88.6
2 75 \
2 A\ 7.0 86.2 88.5
Lu NG R 9.0 84.4 88.5
65 \ i 10.0 84.3 87.9
N A — _ _
N N - - -
N N
55
3 6 9 12
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Load Current [A]

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

Model MGS60515
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
——O—-- Input Volt. Vv Load Efficiency [%)]
95 \ Current Input Volt. | Input Volt. | Input Volt.
\ [A] 4.5]V] 5[V] 9Vl
e __—.@=g 0.00 - - -
-85 T N 0.08 81.9 81.2 72.3
X 7
= g FP \ 0.16 87.0 87.1 82.3
oy / N
s s B \ 0.24 88.5 88.7 86.1
ke o N\ 0.32 88.7 88.9 87.7
W N 0.40 88.3 88.6 88.5
65 \ 0.44 87.9 88.6 88.7
‘\\\ B B B B
N - _ _ _
55 -- - - -
0.0 0.1 0.2 0.3 0.4 0.5 _ _ _ _
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Input Voltage [V]

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

Model MGS60515
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +15V0.4A
1.Graph 2.Values
——— El_ R
2 Load 100% Input Output Voltage
16.2 Voltage V]
S \\ V] Load 50% Load 100%
158 \\ O 4.4 15.021 15.020
2. [V \\ 4.5 15.021 15.022
<) N N
2 154 N N 4.8 15.020 15.021
S N 5.0 15.020 15.020
5 - \ 7.0 15.019 15.019
5 150 N 9.0 15.017 15.018
@) N, AN
AN N 10.0 15.016 15.017
14.6 AN AN
: AN N - - -
N AN
N N - - -
14.2 \
3 6 9
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Model MGS60515

ltem Load Regulation

Temperature

25°C

Testing Circuitry Figure A

Object +15V0.4A

1.Graph —A—— InputVolt. 4.5V | 2.Values
---EF-- Input Volt. 5V
——O—-- Input Volt. Vv Load Output Voltage [V]
16.2 < Current Input Volt. | Input Volt. | Input Volt.
AN [A] 4.5[V] 5[V] V]
158 \ 0.00 15.034 15.033 15.032
2 \\ 0.08 15.029 15.028 15.022
(0]
2 \\ 0.16 15.027 15.026 15.021
= 154 \
S 0.24 15.025 15.024 15.020
5 N\ 0.32 15.023 15.023 15.019
§- 15.0 =5 —& & B
8 AN 0.40 15.022 15.020 15.018
\\ 0.44 15.021 15.020 15.017
14.6 AN
. ‘\ - - - -
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 MGS60515

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +15V0.4A

Input Volt. 5V
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
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Model MGS60515
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +15V0.4A
1.Graph 2.Values
— A InputVolt. 4.5V
—.—o—.-Input Volt. oV Load Ripple Voltage [mV]
400 < Current Input Volt. Input Volt.
- N [A] 45[V] 9[V]
- O 0.00 20 50
£, 300 N 0.08 5 10
9 250 N 0.16 5 5
% N\ 0.24 5 5
S 200 N
e J 0.32 5 5
2 150 \ 0.40 5 5
@ > 0.44 5 5
100 :
\ ~ - -
N\
50 ¢ N -- - -
0 Y SR\ BN NS ¥ PN - . .
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
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Model MGS60515
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +15V0.4A
1.Graph 2.Values
—A— Input Volt. 4.5V
—.—o—--Input Volt. 9V Load Ripple-Noise [mV]
400 N Current Input Volt. Input Volt.
N [A] 45[V] 9 [V]
350
= \ 0.00 25 55
£ 300 \ 0.08 10 15
& 250 N 0.16 5 5
o] R
= 0.24 10 10
£ 200
o N\ 0.32 10 10
S 150 N 0.40 10 10
'D_: \
0.44 10 10
100
\ = - -
N\
50 $~- N — i i
o - U P N e —— 2] — i i
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-11013
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Model MGS60515
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 85 5 5
\\ \\ - - -
0 W=é=ﬁ=m=ﬂ e _ _ _
-60 -20 20 60 100 - - -
Ambient Temperature [°C]
Input Volt. 5V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-11013
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Model MGS60515

ltem Ambient Temperature Drift

Testing Circuitry Figure A

Object +15V0.4A

1.Graph —A—— InputVolt. 4.5V | 2.Values
---EF-- Input Volt. 5V
—-—O—-- Input Volt. Qv Ambient Output Voltage [V]
16.2 < Temperature | InputVolt. | Input Volt. | Input Volt.
N \\ [°Cl 45V] | 5[V] o[V]
158 h N -60 14.888 14.883 14.878
2. \\\ \\ -40 14.926 14.926 14.922
(O]
=2 N\ \ -20 14.963 | 14.963 | 14.959
S 154 < X
g \ 0 14,991 14.992 14.989
= ~
§_ 50 | - ;1 25 15.022 15.020 15.018
3 W N 80 15.036 | 15.036 | 15.035
N N\
\\ N 85 15.036 15.036 15.034
14.6 N AN - ; ; ;
N N - : : :
14.2 \ - - - -
-60 -20 20 60 100 — i i i
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-11013
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Model MGS60515
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
Input Voltage

Load Current : 0O
* Output Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Output Voltage) / 2

: =40
: 4.5

- 80°C
- 9V
- 0.4A

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 80 9 0 15.048
— 63 +0.4
Minimum Voltage -40 9 0.4 14.922
- 13 - BC-11013
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Model MGS60515
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 15.008
>, 0.5 15.017
% 15.4 1.0 15.017
S 2.0 15.017
3150 3.0 15.017
8 4.0 15.017
14.6 5.0 15.017
6.0 15.017
14.2 7.0 15.017
0 2 4 6 10 8.0 15.017
Time [H]
Input Volt. 5V
Load 100%
- 14 - BC-11013
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Model MGS60515
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +15V0.4A
1.Graph Input Volt. 5V
[ Load 50%
Output K,-
Volt. 1
[2vidiv]| | 1
0 -
[ Load 100% .
Output K 1
Volt. ]
[2vidiv]| | ]
0
Input
Volt.
0
[1V/div] Time [5ms/div] Time [1ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 1.2 0.5 1.7 0.2 4.1
100 % 1.2 0.6 1.8 0.1 2.1
Output
Volt. . 1
: i i | —
Input _l l : I L.
Volt. ! i i N i i E
RN I
i i | I <K
: i ¥
5 Ts l | |
- 15 - BC-11013
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Model MGS60515
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]
X \\ [°C] Load 50% Load 100%
\\ \\ -60 3.8 3.8
8 \ N
> N N -40 3.8 3.8
3 N \ 20 3.8 3.8
4 ~ N
S \ \ 0 3.7 3.8
= 25 3.7 3.8
E i S 80 37 38
\
AN N 85 37 37
2 \\ \\ — _ _
\ N - : :
o LN A\ - : :
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-11013
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Model MGS60515

Item Overcurrent Protection

Temperature 25°C
Testing Circuitry Figure A

Object +15V0.4A

1.Graph Input Volt. 4.5V | 2.Values
Input Volt. 5V
Input Volt. 9V Output Load Current [A]
20 Voltage Input Volt. | Input Volt. | Input Volt.
[V] 4.5[V] 5[V] 9[V]
o~ 15.0 0.40 0.40 0.40
z 15
3 14.3 0.53 0.53 0.55
()
g 135 0.55 0.54 0.56
g 10 12.0 0.57 0.57 0.58
3 10.5 0.60 0.60 0.60
8 5 9.0 0.63 0.62 0.62
\ 7.5 0.65 0.65 0.65
J} 6.0 0.69 0.69 0.67
00 5 03 06 09 1o 45 0.73 0.73 0.70
' ' ' ' ' 3.0 0.78 0.77 0.73
Load Current [A] 15 0.83 0.81 0.75
Note: Slanted line shows the range of the rated 0.0 0.95 0.91 0.78
load current.
- 17 - BC-11013




—CO$EL

Model MGS60515
Temperature 25°C
Item Switching Frequency (by Load Current) Testing Circuitry  Figure A
Object +15V0.4A
1.Graph —A—— InputVolt. 4.5V | 2.Values
---EF-- Input Volt. 5V
——O—"- Input Volt. 9V Load Frequency [kHz]
10000 . Current Input Volt. | Input Volt. | Input Volt.
AN
\\‘ [A] 4.5]V] 5[V] V]
_ Y 0.00 1249 1228 1157
p Q 0.08 747 779 925
> AN 0.16 514 546 693
c y
) 0.24 390 418 551
2 1000 B = 5
D o AN 0.32 313 339 460
LL A \
] Ol— RN 0.40 261 282 393
g e S S
§ e R - 0.44 239 261 368
£ — B B B
N N,
R - - - -
100 - - - -
0.0 0.1 0.2 0.3 0.4 0.5 — : i i
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-11013
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Temperature Chamber
Electronic |:| |:| |:|

A 4
A 4

4

Switch »  Power Suppl Electronic
DC Power PRY IS DC Load
Power Meter
Supply

[ Oscilloscope

A

v |

> Relay Unit
DVM
Figure A Data Acquisition/Control Unit
Measuring board C1=1pF(Ceramic Capacitor)
Input pin Output pin
\/ S+V|n +Vout ( } @,
C1 .
Power Electric
Supply - DC Load
) / R=50Q
O - - R N
Vin -Vout U C=0.014F
< | Coaxial cable Osilloscope
50mm (1.5m,50Q) (BW:100MHz)
R
C

Figure B (Ripple and Ripple noise Characteristic)
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