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Model MGS1R50512
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 Voltage [A]
. \\ V] Load 0% |Load 50%|Load 100%
A \\ \ 0.0 0.000 | 0.000 | 0.000
< 0.45 i \ \ 3.0 0.002 0.002 0.002
S ¥ \\ 3.7 0.003 0.003 0.003
5 0.30 \\ L 3.8 0.003 0.003 0.003
5 ' | \ \ 3.9 0.028 0.244 0.479
£ ”f}};\ *&\A 4.0 0.028 | 0.237 | 0.465
015 \\ -~ e 4.2 0.027 0.225 0.441
A\ ﬂ'\‘\\i}--ﬂ 45 0025 | 0211 [ 0411
;;::\ \\ 5.0 0.024 0.191 0.370
0.00 ﬂ—£ 00 02— 6.0 0020 | 0.161 | 0.307
0 2 4 6 8 10 7.0 0016 | 0.142 | 0.264
Input Voltage [V] 8.0 0.014 0.127 0.233
9.0 0.013 0.116 0.210
10.0 0.012 0.107 0.191
Note: Slanted line shows the range of the rated -- - - -
input voltage. _ _ _ _
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Model MGS1R50512
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]
0.60 < Current Input Volt. | Input Volt. | Input Volt.
N [A] 45V | sV | 9V
R 0.000 0.025 0.024 0.013
<045 \>A/‘A 0.026 0.099 0.091 0.061
g )\;T/E 0.052 0.174 0.158 0.097
= ~ 0.078 0.251 0.227 0.134
O 0.30 =N
= 7 N 0.104 0.331 0.298 0.172
E‘ e \0- < 0.130 0.411 0.370 0.210
5
0.15 - Bl 0.143 0.455 0.408 0.230
. ”’, _ e . \
2 - o W — - - -
@f.’f' 93 \\ - - - -
0.00 - - - -
0.00 0.05 0.10 0.15 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGS1R50512
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
——O—"- Input Volt. 9V Load Input Power [W]
3.0 - Current Input Volt. | Input Volt. | Input Volt.
N [A] 4.5[V] 5[V] V]
25 N 0.000 0.12 0.12 0.12
= N 0.026 0.46 0.46 0.56
5 20 N 0.052 0.79 0.80 0.88
= <
o . 0.078 1.14 1.14 1.22
o 15 ,é/:
s P 0.104 1.50 1.50 1.56
£, >4 A 0.130 1.86 1.85 1.90
.7 : 0.143 2.05 2.04 2.08
05 /,ﬁ{/ S - - - -
Z q - - - -
0.0 T b -- - - -
0.00 0.05 0.10 0.15 — _ _ _

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 MGS1R50512
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]
\\ V] Load 50% Load 100%
N \‘*\ﬁ\t 4.4 81.4 85.1
R~ __ \
— 80 Ty 4.5 81.4 85.1
5 N TR \
- N B 4.8 81.5 85.2
> Y h
g N N Tm 5.0 81.6 85.2
2 \ 7.0 78.7 84.1
N ™
w N N 9.0 74.6 82.9
60 N 10.0 71.9 813
\ N - - ;
N \
N N - - -
50 N
3 5 7 9 11
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Load Current [A]

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

Model MGS1R50512
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 4.5V | 2.Values
---EF-- Input Volt. 5V
—-—O—"- Input Volt. 9V Load Efficiency [%]
90 - Current Input Volt. | Input Volt. | Input Volt.
[A] 4.5]V] 5[V] V]
a———si—&
/Jav/ BRI 0.000 i : i
— 80 z o = = \\ 0.026 68.9 68.0 55.2
X A |
= s \\ 0.052 79.2 78.7 71.3
% s
2 /o \ 0.078 82.9 82.8 77.9
270 4
e & / \\ 0.104 84.8 84.8 80.7
- 4 \\ 0.130 85.1 85.2 82.9
60 / \ 0.143 85.2 85.3 83.1
7 N
. N _ R R R
A4 \\
N, _ ' _ _
50 -- - - -
0.00 0.05 0.10 0.15 — i i i
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Model MGS1R50512
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
12.6 < Voltage V]
\\ N V] Load 50% Load 100%
124 \\\ \\ 4.4 12.017 12.015
= \\ \\ 45 12.017 12.015
@ N
g 12 \\\ ‘\\ 4.8 12.017 12.015
g \ N 5.0 12.017 12.015
5 7.0 12.017 12.015
g 120 \N il
>
E A \\ 9.0 12.017 12.015
N\ N 10.0 12.017 12.015
R \
11.8 “\ N . - -
\\ \\ - - -
11.6 AN
3 5 7 9 11

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model MGS1R50512
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Obiject +12V0.13A
1.Graph —2A—— InputVolt. 4.5V | 2.Values
---EF-- Input Volt. 5V
——O—-- Input Volt. Vv Load Output Voltage [V]
12.6 < Current Input Volt. | Input Volt. | Input Volt.
O [A] a5Vl | sV | eV
124 N 0.000 12.021 12.021 12.021
2. N\ 0.026 12.019 12.019 12.019
(O]
= 129 \\\ 0.052 12.018 12.018 12.018
g ' N 0.078 12.017 12.017 12.016
5 N 0.104 12.016 12.016 12.016
S120 & B— B —
8 NS 0.130 12.015 12.015 12.015
0.143 12.014 12.014 12.014
\
11.8 N - R R R
\\ — - - -
N\
11.6 -- - - -
0.00 0.05 0.10 0.15 — _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGS1R50512

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Obiject +12V0.13A

Input Volt. 5V
Cycle 1000 ms
t1,2=50pu s
Load Current
K
t1 t2
Min.Load (0A)«——
Load 100% (0.13A)
\~\"g
100 mV/div
4 ms/div 4 ms/div
Min.Load (0A)——
Load 50% (0.065A)
100 mV/div
4 ms/div 4 ms/div
Load 50% (0.065A)
Load 100% (0.13A)
100 mV/div
4 ms/div 4 ms/div
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Model MGS1R50512
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V0.13A
1.Graph 2.Values
—A—— |nputVolt. 4.5V
—-—O--—" Input Volt. 9V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
) A 4.5 9
350 \ [A] [V] (V]
< \ 0.000 10 20
£ 300 0.026 15 20
N
% 250 N 0.052 20 20
= B 0.078 35 25
< 200
° J 0.104 50 35
g 150 N 0.130 60 45
'0_: \
100 0.143 80 50
A - - -
50 NS <N
a—— o — 7Y -- - -
0.00 0.05 0.10 0.15 — - -

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 MGS1R50512
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +12V0.13A
1.Graph 2.Values
—A—— Input Volt. 4.5V
—+—O--—" Input Volt. Qv Load Ripple-Noise [mV]
400 < Current Input Volt. Input Volt.
N [A] 45[V] 9 V]
350 N
= N 0.000 15 25
£, 300 X 0.026 20 25
% 250 \\ 0.052 25 25
= N 0.078 40 30
S 200 S
® N 0.104 60 40
2 150 \ 0.130 70 50
~ \
® oo ) 0.143 85 55
AN
50 L Ng—© — : :
R AR - : :
0 — - -
0.00 0.05 0.10 0.15 — 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-10940
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Model MGS1R50512
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Object +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
—&A—— Load 100% Ambient Ripple Voltage
400 \\ Temperature [mV]
NG [°C] Load 50% | Load 100%
N
-60 40 75
S 300 \ N
g \ N -40 40 75
% \\ N -20 40 70
S 200 N 0 30 55
> \ N 25 30 55
g \\ \ 75 30 65
* 100 N 85 30 65
Vi Br——p
0 F I — A 90 30 65
”\T e RS FEF---1---=-1 --- 8 {HE — i i
0
-60 -20 20 60 100 - B -
Ambient Temperature [°C]
Input Volt. 5V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10940
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Model MGS1R50512
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V0.13A
1.Graph —A—— InputVolt. 4.5V | 2.Values
---EF-- Input Volt. 5V
——O—-- Input Volt. Vv Ambient Output Voltage [V]
12.6 S Temperature | InputVolt. | Input Volt. | Input Volt.
\ o
N NA [°C] 4.5]V] 5[V] 9Vl
12.4 h N -60 11.934 11.934 11.934
= \\ \ -40 11.956 | 11.957 | 11.957
(O]
> N\ N 20 11.979 | 11.980 | 11.980
£ 122 < N
g \ ) 0 11.996 11.997 11.997
5 N 25 12.015 12.015 12.015
5— 12.0 \ B ﬂ\SﬂEL
3" W/W N 75 12.019 | 12.019 | 12.019
N
\\ N 85 12.018 12.018 12.018
11.8 R N 90 12.017 | 12.017 | 12.018
N N\
\\\ ,\ N - - - -
11.6 - - - - -
-60 -20 20 60 100 — : : :
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
.12 BC-10940
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Model MGS1R50512

ltem Output Voltage Accuracy Testing Circuitry Figure A

Obiject +12V0.13A

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 - 85°C
Input Voltage : 45 - 9V
Load Current : 0 - 0.13A
* 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 75 9 0 12.027
— +36 +0.3
Minimum Voltage -40 4.5 0.13 11.956

.13 - BC-10940
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Model MGS1R50512
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +12V0.13A
1.Graph 2.Values
Time since Output
12.6 start Voltage
[H] [V]
12.4 0.0 12.013
>, 0.5 12.014
% 12.2 1.0 12.014
S 2.0 12.014
3120 3.0 12.014
8 4.0 12.014
11.8 5.0 12.014
6.0 12.014
11.6 7.0 12.013
0 2 4 6 10 8.0 12.014
Time [H]
Input Volt. 5V
Load 100%
. 14 - BC-10940
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Model MGS1R50512
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V0.13A
1.Graph Input Volt. 5V
Load 50%
Output r?'
Volt.
[2v/div]
0
Load 100%
Output rr
Volt.
[2Vv/div]
0
Input
Volt.
0
[1V/div] Time [5ms/div] Time [Sms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 0.7 0.4 1.1 0.3 4.1
100 % 0.7 0.6 1.3 0.2 2.0
Output
Volt.
Input
Volt.

BC-10940
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Model MGS1R50512
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Input Voltage
10 < Temperature V]
{ W [°C] Load 50% | Load 100%
o A N -60 37 37
S \\ N -40 3.6 3.7
3 N N 20 3.6 3.6
= \ ] 0 3.6 3.6
2 5
= N 25 3.6 3.6
o — N s 75 35 3.6
AN X 85 35 36
2 AN AN
\\ \? 90 35 3.6
0 - - -
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
. 16 - BC-10940




—CO$EL

Model MGS1R50512

Item Overcurrent Protection

Temperature 25°C
Testing Circuitry Figure A

Object +12V0.13A

1.Graph ———  InputVolt. 4.5V | 2.Values
Input Volt. 5V
Input Volt. 9V Output Load Current [A]
16 Voltage Input Volt. | Input Volt. | Input Volt.
N [V] 4.5[V] 5[V] 9[V]
_ N 12.0 0.13 0.13 0.13
& 2 3\ 11.4 0.18 0.18 0.18
§ \ 10.8 0.19 0.19 0.19
S 8 9.6 0.20 0.20 0.20
3 8.4 0.21 0.21 0.21
3 . 7.2 0.22 0.22 0.22
6.0 0.24 0.24 0.23
)_ 4.8 0.25 0.25 0.24
0 3.6 0.27 0.27 0.25
0.0 0.1 0.2 0.3 0.4 0.5 0.6 4 0.30 0.29 0.27
Load Current [A] 1.2 0.32 0.31 0.28
Note: Slanted line shows the range of the rated 0.0 0.41 0.39 0.32

load current.

17 - BC-10940




—CO$EL

Model MGS1R50512
Temperature 25°C
Item Switching Frequency (by Load Current) Testing Circuitry  Figure A
Object +12V0.13A
1.Graph —A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
——O—"- |Input Volt. oV Load Frequency [kHz]
10000 . Current Input Volt. | Input Volt. | Input Volt.
S (Al 45V | 5M | M
_ A 0.000 966 1000 1100
N
ji \\ 0.026 675 706 844
2 ‘\ 0.052 501 532 677
o N 0.078 396 424 563
2 1000 fBs-< \
@ S \ 0.104 327 355 484
=y B - — y 0.130 279 303 422
£ ) 0.143 266 290 406
é k%~ *
& < . : ' '
\\ _ _ ' '
100 -- - - -
0.00 0.05 0.10 0.15 — i 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-10940
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Temperature Chamber

Electronic I:l I:l I:l

»  Switch > » | power Supol »  Electronic
DC Power PRY IS DC Load
Suppl Power Meter
pply l Oscilloscope
A
\ 4
> Relay Unit
» DVM
Figure A Data Acquisition/Control Unit
Measuring board C1=1pF(Ceramic Capacitor)
Input pin Output pin
J)—Cl. ,\/
( +Vin +Vout O
C1 .

Power Electric

Supply I DC Load

) / R=50Q
0 - - A N

Vin -Vout O C=0.01pF

P Coaxial cable Osilloscope
s0mm (1.5m,50Q) (BW:100MHz)
R
C

Figure B (Ripple and Ripple noise Characteristic)
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