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Model SUTW100512
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph —A—— Load 100% | 2.Values
---EF-- Load 50%
— —0—-- Load 0% Input Input Current
5.0 Voltage [A]
V] Load 0% |Load 50%| Load 100%
40 | 0.00 0.000 0.000 0.000
< 1.70 0.000 0.000 0.000
‘GEJ 2.00 0.000 0.000 0.000
g 3.00 0.000 0.000 0.001
= 3.65 0.001 0.001 0.001
2 3.99 0125 | 1742 | 3.530
4.00 0.125 1.647 3.512
4.50 0.109 1.452 2.994
5.00 0.097 1.328 2.634
6.00 0.086 1.102 2.138
7.00 0.080 0.945 1.843
Input Voltage [V] 8.00 0.075 0.815 1.609
9.00 0.071 0.715 1.426
10.00 0.071 0.654 1.283
Note: Slanted line shows the range of the rated - - - -
input voltage. _ N N _
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Model SUTW100512
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
— =O—-- InputVolt. 9V Load Input Current [A]
50 Ration Input Volt. | Input Volt. | Input Volt.
[%] 4.5[V] 5[V] 9[V]
40 | 0 0.110 0.098 0.072
< 20 0.644 0.599 0.326
l% 40 1.181 1.082 0.604
5 60 1.751 1.562 0.861
= 80 2.290 2.047 1.161
2 100 2.875 | 2.540 | 1.408
110 3.141 2.825 1.545
120 _ _ _ _

Load Ration [%]
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Model SUTW100512
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
—-—O—-- |nput Volt. Vv Load Input Power [W]
20.0 Ration Input Volt. | InputVolt. | Input Volt.
[%] 4.5[V] 5[V] 9V]
0 0.49 0.49 0.64
g 15.0 20 2.89 2.94 2.90
5 40 5.36 5.37 5.42
3 60 7.81 778|  7.77
o 10.0 |
5 80 10.31 10.25 10.24
E' 100 12.94 12.80 12.65
50 | 110 14.35 14.12 13.86
0.0 - - - -
0 40 80 120 _ _ _ _

Load Ration [%]
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Model SUTW100512
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph 2.Values
---FF-- Load 50%
2 Load 100% Input Efficiency
100 VOltage [%]
V] Load 50% Load 100%
90 4.0 83.2 80.3
= WE ..g----3 B h 4.5 83.3 84.4
°: 80 5.0 83.7 85.5
2 6.0 83.4 86.4
Q70
% 7.0 83.3 86.7
o 8.0 84.3 86.9
9.0 85.3 86.7
50 10.0 84.0 86.5
40
3 5 7 9
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-10290
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Load Ration [%]

Model SUTW100512
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
—-—O—"-- Input Volt. Qv Load Efficiency [%]
100 Ration Input Volt. | Input Volt. | Input Volt.
[%] 4.5[V] 5[V] 9V]
90 | 0 - - -
— 20 76.0 74.7 75.7
2. 80 | 40 81.9 81.7 80.9
= . . .
£ - 60 84.3 84.7 84.7
2 80 85.1 85.6 85.7
Yool 100 84.8 85.7 86.7
110 84.1 85.4 87.0
50 | - - - -
40 - - - -
0 40 80 120 _ _ _ _
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Model SUTW100512
Temperature 25°C

ltem Line Regulation Testing Circuitry  Figure A

Obiject +12V0.45A
1.Graph 2.Values

---E+-- Load 50%
2 Load 100% Input Output Voltage
Voltage [V]

12.50 V] Load 50% Load 100%
1240 4.0 12.252 12.171
= 4.5 12.250 12.174
S 12.30
2 5.0 12.243 12.174
S 1220 6.0 12.238 12175
5 7.0 12.235 12.175
£ 1210
8 8.0 12.233 12.175

12.00 9.0 12.232 12.175

10.0 12.231 12.175

11.90

11.80

3 5 7 9 11
Input Voltage [V]

Obiject -12V0.45A

1.Graph 2.Values
---BEF-- Load 50%
= Load 100% Input Output Voltage

-12.60 Voltage [V]

V] Load 50% Load 100%

-12.50 4.0 -12.254 12.173
2. -12.40 4.5 -12.251 -12.171
)

2 5.0 -12.243 -12.175
5 2% 6.0 12.238 12.176
> BB-8-.-g-..8--.0-.@---1 : — ——
‘g_ -12.20 , A A A A A A 7.0 -12.235 -12.176
8 12.10 8.0 -12.233 -12.176
9.0 -12.231 -12.175
-12.00 10.0 -12.231 -12.175
-11.90 - - -
3 5 7 9 11

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model SUTW100512
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Obiject +12V0.45A
1.Graph —A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
— —O—- InputVolt. 9V Load Output Voltage [V]
Current Input Volt. | InputVolt. | Input Volt.
12.60 [A] 4.5[V] 5[V] 9[V]
1250 0.000 12.506 12.502 12.551
% 0.090 12.299 12.292 12.284
o> 12.40 0.180 12.263 | 12.257 | 12.246
S 1230 0.270 12233 | 12.228 | 12.219
‘g’_ 0.360 12.201 12.201 12.196
E 0.450 12172 | 12173 | 12.175
12.10 0.495 12.147 12.157 12.164
12.00 — - - -
11.90 - - - -
0.00 0.10 0.20 0.30 0.40 0.50 — i i i
Load Current [A]
Obiject -12V0.45A
1.Graph —=2A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
— —O—- InputVolt. 9V Load Output Voltage [V]
-12.70 Current Input Volt. | InputVolt. | Input Volt.
I [A] 4.5[V] 5[V] 9[V]
1260 ¢ 0.000 12,562 | -12.551 | -12.577
% -12.50 | 0.090 -12.297 | -12.292 | -12.283
g 12.40 [ 0.180 -12.265 | -12.257 | -12.246
g ' I 0.270 -12.232 | -12.228 | -12.219
‘g -12.30 0.360 -12.204 | -12.202 | -12.196
8 1200 | 0.450 -12.172 | 12175 | -12.175
! 0.495 -12.149 | -12.160 | -12.165
-12.10 | - i - -
-12.00 | . ' ' '
0.00 0.10 0.20 0.30 0.40 0.50 - i - -
Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Model SUTW100512

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject -12V0.45A

Input Volt. 48 V

Cycle

Min. Load (0A) «——
Load 100% (0.45A)

100 mS

t;. t, = 50us

Load Current

t

200mV/div

B

500us/div 500us/div
Min. Load (0A) «——
Load 50% (0.225A) _N
a--'-"'_'_—‘_'—_—
200mV/div
500us/div 500us/div
Load 50% (0.225A) «——
Load 100% (0.45A)
200mV/div
500us/div 500us/div
8 - BC-10290
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Model SUTW100512

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject +12V0.45A

Input Volt. 48 V

Cycle

Min. Load (0A) «——
Load 100% (0.45A)

Min. Load (0A) «——
Load 50% (0.225A)

100 mS

t;. t, = 50us

Load Current

t

200mV/div

B

ippuSRES

500ps/div

500ps/div

200mV/div
500us/div 500us/div
Load 50% (0.225A) «——
Load 100% (0.45A)
200mV/div
500us/div 500us/div
9 - BC-10290
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Model SUTW100512
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Obiject +12V0.45A
1.Graph 2.Values
—2A— Input Volt. 4.5V
——O—"-- Input Volt. v Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
[A] 4.5 V] 9[V]
< 40 0.000 2 3
E 0.090 4 3
o) 0.180 5 5
> 30
= 0.270 7 4
> 0.360 9 5
= 20
_g 0.450 11 6
o 0.495 12 10
0.00 0.10 0.20 0.30 0.40 0.50 ~ N N
Load Current [A]
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
- 10 - BC-10290
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Model SUTW100512
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Obiject -12V0.45A
1.Graph 2.Values
—2A— Input Volt. 4.5V
——O—"-- Input Volt. Qv Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
[A] 4.5 V] 9[V]
S 40 0.000 3 3
E 0.090 5 5
o 0.180 6 7
> 30
= 0.270 8 8
> 0.360 9 9
= 20
I 0.450 11 10
o 0.495 12 10
) W/M NE = ' '
0 —_— ‘ - - -
0.00 0.10 0.20 0.30 0.40 0.50 ~ N N
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
- 11 - BC-10290
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Model SUTW100512
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject +12V0.45A
1.Graph 2.Values
—2A— Input Volt. 4.5V
—=O—-- InputVolt. 9V Load Ripple-Noise [mV]
80 Current Input Volt. Input Volt.
[A] 4.5 V] 9[V]
0.000 3 4
E 60 0.090 5 4
@ 0.180 6 7
ks 0.270 8 8
Z 40
Q@ 0.360 11 9
(o}
.0% 0.450 12 10
20 0.495 14 11
—o— O — _ _
0 - - -
0.00 0.10 0.20 0.30 0.40 0.50 ~ N N
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
- 12 - BC-10290
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Model SUTW100512
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject -12V0.45A
1.Graph 2.Values
—2A— Input Volt. 4.5V
—-—O—-- Input Volt. Vv Load Ripple-Noise [mV]
80 Current Input Volt. Input Volt.
[A] 4.5 V] 9[V]
0.000 4 5
Z 60 0.090 7 6
@ 0.180 8 9
ks 0.270 9 9
Z 40
@ 0.360 11 10
(o}
.0% 0.450 13 11
20 0.495 14 12
0 - - -
0.00 0.10 0.20 0.30 0.40 0.50 _ _ _
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
- 13 - BC-10290
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Model SUTW100512
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Obiject +12V0.45A
1.Graph 2.Values
---fE+-- Load 50%
A Load 100% Ambient Ripple Voltage
50 Temperature [mV]
[°C] Load 50% Load 100%
< 40 -60 7 11
£ -40 7 11
% 30 -20 7 11
= 0 6 11
> 25 6 11
- 20
I 55 6 11
o 60 6 11
10 A A A A AA — ; 3
Ehe AN TN - R [ A el — - .
0 - - -
60 -40  -20 0 20 40 60 — 3 N
Ambient Temperature [°C]
Input Volt. 5V
Object -12V0.45A
1.Graph 2.Values
---f+-- Load 50%
A Load 100% Ambient Ripple Voltage
50 Temperature [mV]
[°C] Load 50% Load 100%
< 40 -60 7 11
E -40 7 11
o -20 7 11
> 30
= 0 7 11
=~ 25 7 11
- 20
& 55 7 11
= 60 6 10
10 A A A A L\A _ ; 3
-0 B----E----- 3 R e
0 - - -
-60 -40 -20 0 20 40 60 _ _ _
Ambient Temperature [°C]
Input Volt. 5V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10290
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Model SUTW100512
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V0.45A
1.Graph —A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
—-—O—-- Input Volt. 9V Ambient Output Voltage [V]
12.30 Temperature | InputVolt. | InputVolt. | Input Volt.
[°C] 4.5[V] 5[V] 9V]
12.20 -60 12112 | 12115 | 12.116
= 4210 W -40 12137 | 12.137 | 12.138
o 12
> -20 12.152 12.153 12.153
S 12.00 0 12.164 | 12.165 | 12.165
§ 11.90 25 12.173 12.174 12.174
3 55 12.176 12.176 12177
11.80 60 12.175 | 12.176 12.176
11.70 - _ _ -
11.60 - - - -
-60 -20 20 60 . _ _ -
Ambient Temperature [°C]
Load 100%
Object -12V0.45A
1.Graph —=2A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
— —O—"- Input Volt. )Y Ambient Output Voltage [V]
-12.30 Temperature | InputVolt. | InputVolt. | Input Volt.
[°C] 4.5[V] 5[V] 9V]
-12.20 -60 12114 | -12.114 | -12.115
1210 W -40 -12.136 | -12.135 | -12.137
o i
> -20 -12.151 | -12.152 | -12.153
9 -12.00 0 -12.165 | -12.166 | -12.166
§ 11.90 25 -12.174 | 12175 | -12.174
3 55 -12.178 | -12.178 | -12.178
-11.80 60 -12.178 | -12.178 | -12.177
-11.70 — - - -
-11.60 - - - -
-60 -20 20 60 _ - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10290
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Model SUTW100512

ltem Output Voltage Accuracy Testing Circuitry  Figure A

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 - 55°C
Input Voltage 45 - 9V
Load Current (AVR 1) : 0 - 045A (AVR2):0 - 0.45A
* Qutput Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Output Voltage) / 2

Output Voltage Accuracy

* Qutput Voltage Accuracy (Ration) = x 100
Rated Output Voltage

2. Values
Object +12V0.45A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 25 9 0 12.554
— +208 1.7
Minimum Voltage -40 4.5 0.45 12.139
Object -12V0.45A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 25 9 0 -12.579
— +219 +1.8
Minimum Voltage -40 4.5 0.45 -12.142

- 16 - BC-10290
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Model SUTW100512
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Obiject +12V0.45A
1.Graph 2.Values
Time since Output
start Voltage
12.50 [H] V]
12.40 0.0 12.164
= 0.5 12.170
o 12.30
> 1.0 12.169
g 1220 2.0 12.171
‘g 12.10 3.0 12.170
8 12.00 4.0 12.171
5.0 12.170
11.90 6.0 12.169
11.80 7.0 12.169
0 2 4 6 8 10 8.0 12.169
Time [H]
Input Volt. 5V
Load 100%
Obiject -12V0.45A
1.Graph 2.Values
Time since Output
-12.60 start Voltage
H \Y;
-12.50 (H] vl
0.0 -12.173
2, -12.40 0.5 -12.179
()
2 -12.30 1.0 -12.181
2 -12.20 2.0 -12.180
‘g 3.0 -12.181
ER 4.0 ~12.180
-12.00 5.0 -12.178
-11.90 6.0 -12.180
7.0 -12.178
0 2 4 6 8 10 8.0 -12.183
Time [H]
Input Volt. 5V
Load 100%
- 17 - BC-10290
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Model SUTW100512
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject +12V0.45A
1.Graph Input Volt. S5V
[ Load 50%
Output
Volt.
[2vrdiv)| [
0
[ Load 100%
Output (
Volt.
[2vrdiv)| [
0
Input
Volt.
0
[1V/div] Time [10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.5 3.0 3.5 0.1 3.2
100 % 0.4 3.2 3.6 0.1 1.6
90%
Output ___/________!f_ _____ 2
Volt. 10%/ I I \
= {————- ——r——K
/|
Input i
Volt. | |
Td Tr Dl Th| Tf
<—>l<—> H
I
T > ¥
- 18 - BC-10290
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Model SUTW100512
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject -12V0.45A
1.Graph Input Volt. S5V
[ Load 50%
Output
Volt.
[2vidiv| [
0
[ Load 100%
Output
Volt.
[2vidiv| [
0
Input
Volt.
0
[1V/div] Time [10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.5 3.1 3.6 0.1 3.3
100 % 0.4 3.2 3.6 0.1 1.7
90%
Output ___/________!f_ _____ 2
Volt. 10%/ I I \
b e iF———— ——rr R
Iy
Input i
Volt. | |
Td Tr Dl Th| Tf
<——>l<— H
I
<« Ts 5 X
- 19 - BC-10290
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Model SUTW100512
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.45A
1.Graph 2.Values
---E+-- Load 50%
2 Load 100% Ambient Input Voltage
5.0 Temperature V]
[°C] Load 50% Load 100%
40 4 -60 2.7 4.3
> -40 2.5 3.5
s -2 2.3 3.1
& 3.0 0
E M. O [ fm] 0 2.5 3.1
= et 8- 25 2.5 3.1
g 20 55 2.7 3.3
60 2.7 3.3
1.0 _ - -
0.0 - - -
-60 -20 20 60 — N N
Ambient Temperature [°C]
Object -12V0.45A
1.Graph 2.Values
---f+-- Load 50%
2 Load 100% Ambient Input Voltage
5.0 Temperature V]
[°C] Load 50% Load 100%
40 4 -60 2.6 4.3
> -40 2.4 3.7
s -2 2.1 .
g 3.0 0 30
3 0 2.4 3.0
> M. ..--a0d
5 O----- x R 25 2.4 3.0
2 2.0 o
£ 55 26 3.2
60 2.6 3.2
1.0 _ _ _
0.0 - - -
-60 -20 20 60 — N N
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-10290
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Model SUTW100512
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +12V0.45A
1.Graph Input Volt. 4.5V | 2.Values
Input Volt. 5V
Input Volt. 9V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
[V] 4.5[V] 5[V] 9[V]
_ 12 12.0 0.45 0.45 0.45
% 11.4 0.72 0.76 0.84
g s 10.8 0.79 0.83 0.91
9 9.6 0.91 0.95 1.06
3 8.4 0.97 1.02 1.09
3 4 7.2 103  1.07] 1.1
6.0 1.10 1.14 1.13
4.8 1.17 1.21 1.16
0 3.6 1.27 1.30 1.21
0.0 1.0 2.0 2.4 1.39 1.41 125
Load Current [A] 1.2 1.47 1.48 1.23
0.0 1.77 1.78 1.72
Object -12V0.45A
1.Graph Input Volt. 4.5V | 2.Values
Input Volt. 5V
Input Volt. 9V Output Load Current [A]
-14 Voltage Input Volt. | InputVolt. | Input Volt.
[V] 4.5[V] 5[V] 9[V]
_ -12.0 0.45 0.45 0.45
% -10 11.4 0.72 0.76 0.84
8 -10.8 0.79 0.83 0.92
S -9.6 0.91 0.96 1.07
5 ° 8.4 0.97| 1.0 1.09
3 7.2 103  1.07] 1.1
5 -6.0 1.10 1.13 1.13
-4.8 1.18 1.21 1.16
-3.6 1.27 1.31 1.20
0.0 1.0 2.0 24 1.39 1.41 125
Load Current [A] -1.2 1.47 1.48 1.23
Note: Slanted line shows the range of the rated 0.0 1.77 1.79 1.75
load current.
- 21 - BC-10290
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Temperature Chamber
Electronic C 1] :
P Switch > > Power Supply =] > %‘?Eggiﬂc A []
DO Power Power Meter -
Supply Oscilloscope
A
\ 4
»|  Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
C1=0.1 4 F(Ceramic capacitor)
Measuring Board C2=4.7 4 F(Aluminum electrolytic capacitor)
Input pin Output pin o
+Vin +Vout
Cc1| C2|.,
pp— Power Supply - oz g'gm““’
T I D“
—(lj -Vin -Vout R=50Q
C=0.01uF
25mm | 1.5m 50Q 1 Oscilloscope
< > Coaxial cable R Bw:100MHz
T c
Figure B (Ripple and Ripple noise Characteristic)
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