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Model MGS31215
Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---FE+-- Load 50%
— —O—-- Load 0% Input Input Current
0.60 Voltage [A]
\ E I\ Load 0% |Load 50%|Load 100%
\\ \:\ 0.0 0.000 0.000 0.000
< 045 a N 6.0 0.003 0.003 0.003
g r \\ 7.8 0.004 0.003 0.003
S 030 \\\ \\ 8.0 0.003 0.003 0.004
§_ ' A A\& Q\ 8.2 0.004 0.003 0.003
IS [&R‘;\ u}~§ 8.4 0.017 0.214 0.419
015 '3\3\ S 8.6 0.017 0.209 0.418
\\ B“ﬂ\::yg}-_E] 9.0 0.017 0.199 0.388
hS \\ 10.0 0.015 0.179 0.356
0.00 & A SECS 039 =0 12.0 0.013 0.149 0.294
0 5 10 15 20 25 14.0 0010 | 0129 | 0252
Input Voltage [V] 16.0 0.008 0.113 0.220
18.0 0.006 0.102 0.196
20.0 0.006 0.092 0.176
Note: Slanted line shows the range of the rated - - - -
input voltage. _ _ _ _
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Model MGS31215
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]
0.60 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 9V] 12[V] 18[V]
N 0.00 0.017 0.013 0.006
< 045 AN 0.04 0.088 | 0.067 | 0.047
I \}/A 0.08 0162 | 0.122 | 0.083
- /\
5; / N . 0.12 0.238 0.178 0.120
2 0% X 0.16 0.317 | 0.235 | 0.158
2 A \b/o 0.20 0388 | 0294 | 0.196
0.15 s P> z\ 0.22 0437 | 0324 | 0215
a8 e T N N B B B
K o
a”.’ﬂ' ~ N\ N - - - -
0.00 & - - - -
0.00 0.05 0.10 0.15 0.20 0.25 _ B B B

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGS31215
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]
5 < Current Input Volt. | Input Volt. | Input Volt.
N [A] 9V] 12[V] 18[V]
4 ;} 0.00 0.15 0.15 0.11
= '\‘ 0.04 0.79 0.80 0.84
5 4 | 0.08 1.45 1.46 1.50
3 o 0.12 213 213 216
a /
5 v AN 0.16 2.82 2.81 2.83
o 2 E N )
IS v N 0.20 3.52 3.50 3.51
N
/,ﬂ/ RN 0.22 3.88 3.85 3.84
1 \ - R R B
N
0 w/ - - - -
0.00 0.05 0.10 0.15 0.20 0.25 _ B B B

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 MGS31215
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
90 Voltage [%]
V] Load 50% | Load 100%
1 8.6 84.2 84.7
i----g]
— 80 I N 9.0 84.2 85.2
S \ \
- \\ \\ 10.0 83.9 854
2 N N 12.0 83.7 85.8
2L 70 N
aﬁ_:> . AR 15.0 83.0 85.7
W N : 18.0 82.3 85.6
60 N h 20.0 814 85.2
N
\ N - - -
N N,
N N - - -
\
50
5 10 15 20 25
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Model MGS31215
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—-- Input Volt. 18V Load Efficiency [%]
90 < Current Input Volt. | Input Volt. | Input Volt.
e é — [A] 9[V] 12[V] 18[V]
R 00| - : :
.80 // » . 0.04 75.6 75.0 72.0
S . A\
= o, N 0.08 83.1 82.1 80.6
= o 0.12 84.6 84.7 83.6
s’ ™ 0.16 85.2 85.6 85.2
= N\ 0.20 85.2 85.8 85.6
N
60 . 0.22 84.9 85.4 85.6
N
. — R R R
N _ - R R
50 - - - -
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.
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Model MGS31215

Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A

Object +15V0.2A

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

2 Load 100% Input Output Voltage
16.2 T Voltage [Vl
:\\ \\ V] Load 50% | Load 100%
158 ) N 8.5 15.031 15.026
— . \ \
>, \ ) \ 9.0 15.031 15.026
(0] ‘\ N
8 154 N\ N 10.0 15.031 15.027
S N N\, 12.0 15.031 15.027
5 N 15.0 15.031 15.027
£ 150 —
3 N A 18.0 15.031 15.026
N N 20.0 15.030 15.027
14.6 NI - - - -
N\ A\
N _ R R
14.2 \
5 10 15 20 25

Input Voltage [V]

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 MGS31215
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +15V0.2A
1.Graph —-A——  Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
—-—O—-- Input Volt. 18V Load Output Voltage [V]
16.2 Current Input Volt. | Input Volt. | Input Volt.
:\ [A] 9V] 12[V] 18[V]
— 15.8 \:\Q 0.00 15.038 15.038 15.038
= N 0.04 15.035 15.035 15.034
()
2 154 \\ 0.08 15.033 15.033 15.032
;3 ' N 0.12 15.031 15.031 15.030
= 0.16 15.029 15.029 15.028
,5— 15.0 - e o) o x—-ﬂ
8 : \\ 0.20 15.026 15.027 15.026
\\ 0.22 15.024 15.026 15.025
14.6 N — - - -
14.2 - - - -
0.00 0.05 0.10 0.15 0.20 0.25 _ B B B
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Model MGS31215

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +15V0.2A

Input Volt. 12V
Cycle 1000 ms

t1,t2=50ps

Load Current

t1

t2

Min.Load (0A)——

Load 100% (0.2A)

200 mV/div

4 ms/div

Min.Load (0A)——

Load 50% (0.1A)

200 mV/div

4 ms/div

Load 50% (0.1A)

Load 100% (0.2A)

200 mV/div

4 ms/div

- BC-10981
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Model MGS31215
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +15V0.2A
1.Graph 2.Values
—A—— |nput Volt. Qv
— —GC—" Input Volt. 18V Load Ripple Voltage [mV]
400 < Current Input Volt. Input Volt.
\ A 9V 18 [V
250 N [A] [V] [V]
= \ 0.00 5 20
£ 300 N 0.04 10 10
N
9 250 \ 0.08 30 20
2 \ 0.12 40 25
2 200
o A\ 0.16 60 45
S 150 N\ 0.20 90 55
~ \,
“ oo e 0.22 100 65
50 4 \o® — - -
—a= - - - -
o e . : :
0 0.05 0.1 0.15 0.2 0.25 — - -

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 MGS31215
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +15V0.2A
1.Graph 2. Values
—A—— Input Volt. Y
— —GC—" InputVolt. 18V Load Ripple-Noise [mV]
400 N Current Input Volt. Input Volt.
\ A 9LV 18 [V
450 N [A [V] [V]
< \ 0.00 10 25
£ 300 N\ 0.04 15 15
9 250 N 0.08 35 25
2 \ 0.12 50 30
2 200
> A 0.16 70 50
S 150 N 0.20 95 60
E \
100 A 0.22 105 70
. ) = = =
50 A .e—’\\z’
. —Or N - - -
0 ES_— = ’4@/ — B} B}
0 0.05 0.1 0.15 0.2 0.25 — - -

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-10981




ZEEH

—CO$EL

Model MGS31215
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +15V0.2A
1.Graph 2.Values
---E+-- Load 50%
—&—— Load 100% Ambient Ripple Voltage
400 \\ Temperature [mV]
AN [°C] Load 50% | Load 100%
_ N\ N -60 35 80
< 300 S
£ L N -40 35 80
% \\ N -20 35 70
=200 \ 0 30 65
= \ N 25 30 65
g \\ N 75 30 65
X 100 N N 85 30 65
\ T = i 90 30 65
L L Rt T & =X%::3) — i i
0
-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.

o1 - BC-10981




ZEEH

—CO$EL

Model MGS31215
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +15V0.2A
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.
i\‘ \\ [°C] 9[V] 12[V] 18[V]
:.:\ N -60 14,925 | 14.928 | 14.928
— 15.8 AN
= N R -40 14.958 | 14.960 | 14.960
(O] T
2 e N N -20 14.983 | 14.984 | 14.984
S N \ 0 15.002 | 15.003 | 15.003
5 N N 25 15.026 | 15.027 | 15.026
S 15.0 IS A E;-BEL
3 mj?“ 0 N 75 15.028 | 15.029 | 15.028
AN \\ 85 15.028 | 15.029 | 15.028
146 X N 20 15.028 | 15.029 | 15.028
N, A
: Ay \ 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-10981
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Model MGS31215
Item Output Voltage Accuracy Testing Circuitry  Figure A
Object +15V0.2A

1.0utput 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 - 85°C
Input Voltage : 9 - 18V
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 [%]

Maxi Volt 85 18 0 15.045

aximum Voltage +44 0.3
Minimum Voltage -40 9 0.2 14.958
- 13 - BC-10981
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Model MGS31215
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +15V0.2A
1.Graph 2.Values
Time since Output
16.2 start Voltage
[H] [V]
15.8 0.0 15.022
> 0.5 15.025
% 15.4 1.0 15.025
S 2.0 15.024
3 15.0 3.0 15.024
8 4.0 15.024
14.6 5.0 15.024
6.0 15.024
14.2 7.0 15.023
0 2 4 6 10 8.0 15.023
Time [H]
Input Volt. 12V
Load 100%
- 14 - BC-10981
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Model MGS31215
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +15V0.2A
1.Graph Input Volt. 12V
[ Load 50% ]
Output r"’
Volt.
[2vidiv]| f
0
[ Load 100%
Output
Volt.
[2vidiv]| f
0
Input
Volt.
0
[5V/div] Time [5ms/div] Time [5ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 2.4 0.6 3.0 0.2 5.2
100 % 2.4 0.8 3.2 0.1 2.5
Output
Volt.
Input
Volt.
- 15 - BC-10981
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Model MGS31215
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V0.2A
1.Graph 2.Values
---E+-- Load 50%
—4—— Load 100% Ambient Input Voltage
10 - Temperature V]
> O [°C] Load 50% | Load 100%
8 L\ -60 7.9 7.8
> B B B -40 7.7 7.7
3 N N 20 75 76
S N \ 0 75 75
- N
s, N\ N 25 7.4 7.5
£ N\ N 75 7.4 7.4
A J 85 74 75
2 < N 9 74 7.4
N N ~ - -
R N\
0 AN - - -
-60 -20 20 60 100 — B B
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10981
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Model MGS31215
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +15V0.2A
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.
I\ 9V] 12[V] 18[V]
_ N 15.0 0.20 0.20 0.20
e 1 3 \ 14.3 0.26 0.28 0.26
g N \ 13.5 0.27 0.28 0.27
210 12.0 0.29 0.30 0.28
3 \ 10.5 0.31 0.32 0.30
8 5 \\\ 9.0 0.33 0.33 0.31
\ \ 7.5 0.35 0.35 0.33
\> 6.0 0.37 0.37 0.34
0 4.5 0.40 0.40 0.36
0.00 0.15 0.30 0.45 0.60 30 043 042 038
Load Current [A] 1.5 0.45 0.44 0.39
Note: Slanted line shows the range of the rated 0.0 0.42 0.39 0.34
load current.
- 17 - BC-10981
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Model MGS31215
Temperature 25°C
ltem Switching frequency (by Load Current) Testing Circuitry Figure A
Object +15V0.2A
1.Graph —A—— Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
—-—O—-- Input Volt. 18V Load Frequency [kHz]
10000 i Current Input Volt. | Input Volt. | Input Volt.
N\
\\\ [A] 9V] 12[V] 18[V]
— N 0.00 1038 1120 1180
N
§ \\\ 0.04 618 720 830
> R 0.08 439 527 629
g 0.12 336 412 508
3 1000 B <
] \\E;_ — AN 0.16 274 341 424
L N S N 0.20 229 288 365
8 A [~ = _‘ ~ G- \
© ~al_ el e 0.22 215 273 342
S A S8
8 5 — - - -
N - - - -
100 - - - -
0.00 0.05 0.10 0.15 0.20 0.25 _ B B B

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-10981
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Temperature Chamber

Electronic I:l I:l I:l

> Switch »  Power Suppl Electronic
DC Power Ll DC Load
Power Meter

Supply 4

A 4
A 4

Oscilloscope

A

A

Relay Unit

A A 4

DVM

A 4

Figure A Data Acquisition/Control Unit

Measuring board C1=1pF(Ceramic Capacitor)

Input pin Output pin

C1 )
Power Electric
— Supply - DC Load
; / R=50Q
J A Y Y
Vin -Vout O C=0.01yF
» > | Coaxial cable Osilloscope
50mm (1.5m,50Q) (BW:100MHz)
R
C

Figure B (Ripple and Ripple noise Characteristic)
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