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Model SUTW60512
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph —A—— Load 100% | 2.Values
---E+-- Load 50%
— 0=~ Load 0% Input Input Current
50 Voltage [A]
V] Load 0% |Load 50%| Load 100%
40 | 0.00 0.000 0.000 0.000
< 1.70 0.009 0.009 0.010
E 30 | 2.00 0.010 0.010 0.010
g 3.00 0.010 0.010 0.010
= 3.66 0.126 0.285 0.264
g 20y h 4.00 0.119 | 0932 | 1.995
417 0.114 1.064 1.859
4.50 0.109 0.895 1.701
5.00 0.102 0.795 1.519
6.00 0.091 0.657 1.247
7.00 0.084 0.569 1.058
Input Voltage [V] 8.00 0.081 0.501 0.928
9.00 0.079 0.450 0.852
10.00 0.079 0.417 0.759
Note: Slanted line shows the range of the rated -- - - -
input voltage. _ N N N
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Model SUTW60512
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] 9V]
40 | 0 0.108 0.100 0.078
< 20 0.402 0.363 0.225
‘g a0 | 40 0.699 0.625 0.371
5 60 1.017 0.900 0.520
= 80 1.343 1.227 0.667
2 100 1708 | 1527 | 0.815
110 1.907 1.661 0.895
120 _ _ _ _

Load Ration [%]
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Model SUTW60512
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. Qv Load Input Power [W]
10 Ration Input Volt. | Input Volt. | Input Volt.
[%] 4.5[V] 5[V] 9V]
0 0.48 0.48 0.70
3 20 1.78 1.81 2.04
5 40 3.14 3.15 3.34
s 60 456| 454| 464
5 80 6.04 5.99 5.96
2 100 759| 749  7.33
110 8.39 8.25 8.01
0 40 80 120 — 3 3 N

Load Ration [%]
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Model SUTW60512
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph 2. Values
---FF-- Load 50%
—4&—— Load 100% Input Efficiency
100 VOltage [%]
V] Load 50% Load 100%
90 4.0 77.7 78.2
< 80 4.5 79.0 79.9
= 5.0 79.5 81.3
>
§ 70 6.0 79.5 82.7
% 60 7.0 79.0 83.4
L 8.0 77.9 83.3
50 9.0 76.4 83.2
40 9.5 75.6 82.9
30
3 5 7 9

Input Voltage [V]

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

BC-10266




__CcO$EL

Load Ration [%]

Model SUTW60512
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —2A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
—-—O—-- Input Volt. Qv Load Efficiency [%]
100 Ration Input Volt. | Input Volt. | Input Volt.
i [%] 4.5[V] 5[V] 9V]
90 | 0 _ _ _
— 80| 20 683 | 672 | 597
9
= . 40 77.5 77.3 72.9
e 07 60 80.0 80.3 78.5
E 60 | 80 80.5 81.2 81.6
t ! 100 80.1 81.2 83.0
SN 110 79.7 81.1 83.5
40 | - ' ' _
30 - - - -
0 40 80 120 _ _ _ _
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Model SUTW60512
Temperature 25°C

ltem Line Regulation Testing Circuitry  Figure A

Obiject +12V0.25A
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 12.210 12.143
. 4.5 12.209 12.145
S 12.30
> 5.0 12.207 12.145
E 12.20 o-g-g----g----g----g -3 6.0 12.205 12.146
5 A—A—h £ A £ A—A 7.0 12.203 12.147
£ 1210
a3 8.0 12.202 12.147

12.00 9.0 12.201 12.147

9.5 12.201 12.148

11.90

11.80

3 5 7 9
Input Voltage [V]

Object -12V0.25A

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 12.213 12.147
2. -12.40 4.5 -12.211 -12.147
)

2 5.0 -12.208 -12.147
= -12.30
~ 6.0 -12.205 -12.147
5 1220 B-B.Q----0----0----0---08- 0 7.0 -12.202 -12.146
8 1210 TN T T T J = 8.0 -12.200 -12.145
9.0 -12.200 -12.145
-12.00 9.5 -12.199 -12.145
-11.90 - - -
3 5 7 9

Input Voltage [V]

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

. BC-10266




_CcO$EL

Model SUTW60512
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12V0.25A
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.
12.50 [A] 4.5[V] 5[V] 9[V]
12.40 0.000 12.420 | 12.415 | 12.387
% 0.050 12.270 | 12.270 | 12.262
o 12.30 0.100 12.224 | 12223 | 12.217
S 1220 0.150 12.194 | 12.193 | 12.189
3 0.200 12.168 | 12.168 | 12.167
3 1210 0.250 12144 | 12.146 | 12.147
12.00 0.275 12.133 | 12.135 | 12.138
11.90 — - - -
11.80 - - - -
0.00 0.10 0.20 0.30 _ _ _ _
Load Current [A]
Object -12V0.25A
1.Graph —=2A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
— —O—- InputVolt. 9V Load Output Voltage [V]
-12.60 Current Input Volt. | InputVolt. | Input Volt.
[A] 4.5[V] 5[V] 9[V]
-12.50 0.000 12.438 | -12.430 | -12.399
% -12.40 0.050 -12.275 | -12.274 | -12.264
S 130 0.100 -12.226 | -12.223 | -12.215
s 0.150 -12.195 | -12.193 | -12.186
5 -12.20 | 0.200 -12.170 | -12.169 | -12.163
3 o0l 0.250 -12.147 | -12.147 | -12.145
i 0.275 -12.136 | -12.136 | -12.136
-12.00 | - _ - -
-11.90 | - - - -
0.00 0.10 0.20 0.30 . _ - -

Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Model SUTW60512

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Obiject +12V0.25A

Input Volt. 48 V
Cycle 100 mS

Load Current

Min. Load (0A) «——
Load 100% (0.25A)

500mV/div

Min. Load (0A) «——
Load 50% (0.125A)

500mV/div

Load 50% (0.125A) «——
Load 100% (0.25A)

500mV/div

ti. t, = 50us

t

B

500us/div 500us/div
_\-_'_—'__ _,h;

500us/div 500us/div
— | [T

500us/div 500us/div

8 - BC-10266
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Model SUTW60512

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

Input Volt. 48 V
Cycle 100 mS

Load Current

Min. Load (0A) «——
Load 100% (0.25A)

500mV/div

Min. Load (0A) «——
Load 50% (0.125A)

500mV/div

Load 50% (0.125A) «——
Load 100% (0.25A)

500mV/div

t;. t, = 50us
t1 t2
_._L/___ I e
500us/div 500us/div
I e
—
500us/div 500us/div
L
—
500us/div 500us/div

9 - BC-10266
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Model SUTW60512
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Obiject +12V0.25A
1.Graph 2.Values
—24A— Input Volt. Qv
—-—O—-- Input Volt. 18V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
[A] 9[V] 18 [V]
< 40 0.000 4 4
E 0.050 4 4
o) 0.100 5 4
> 30
= 0.150 6 4
> 0.200 9 5
- 20
_g 0.250 12 6
o 0.275 15 7
0.00 0.10 0.20 0.30 ~ 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
- 10 - BC-10266
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Model SUTW60512
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Obiject -12V0.25A
1.Graph 2.Values
—24A— Input Volt. Qv
—-—O—-- Input Volt. 18V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
[A] 9[V] 18 [V]
< 40 0.000 4 3
E 0.050 4 3
o) 0.100 5 3
> 30
= 0.150 5 4
> 0.200 8 6
= 20
I 0.250 10 7
o 0.275 13 8
0.00 0.10 0.20 0.30 — 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-10266
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Model SUTW60512
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject +12V0.25A
1.Graph 2.Values
—24A— Input Volt. Qv
—-—O—"- Input Volt. 18V Load Ripple-Noise [mV]
80 Current Input Volt. Input Volt.
[A] 9[V] 18 [V]
0.000 4 4
E 60 0.050 4 4
@ 0.100 5 4
ks 0.150 6 4
Z 40
@ 0.200 9 5
(o}
.0% 0.250 12 6
20 0.275 15 7
0.00 0.10 0.20 0.30 — 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-10266
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Model SUTW60512
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject -12V0.25A
1.Graph 2.Values
—24A— Input Volt. Qv
—-—O—"- Input Volt. 18V Load Ripple-Noise [mV]
80 Current Input Volt. Input Volt.
[A] 9[V] 18 [V]
0.000 4 3
Z 60 0.050 4 3
@ 0.100 4 3
ks 0.150 6 4
Z 40
@ 0.200 8 5
(o}
o 0.250 11 6
o
20 0.275 14 7
.~0-0 -- - -
e e et dnl
0.00 0.10 0.20 0.30 — 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
- 13 - BC-10266
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Model SUTW60512
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Obiject +12V0.25A
1.Graph 2.Values
---fE+-- Load 50%
A Load 100% Ambient Ripple Voltage
50 Temperature [mV]
[°C] Load 50% Load 100%
< 40 -60 5 10
£ -40 5 9
% 30 -20 5 9
= 0 4 8
> 25 4 7
- 20
I 55 3 6
o 60 3 6
10 n\ﬁ_ﬁ\ﬁ’\ﬁ\ﬁ_ﬂ - - -
B----0----B--..g...... = e - - -
0 ‘ ‘ - - -
-60 -20 20 60 _ _ _
Ambient Temperature [°C]
Input Volt. 12V
Object -12V0.25A
1.Graph 2.Values
---f+-- Load 50%
A Load 100% Ambient Ripple Voltage
50 Temperature [mV]
[°C] Load 50% Load 100%
< 40 -60 3 5
£ -40 3 5
% 30 -20 3 5
£ 0 3 5
=~ 25 2 4
- 20
I 55 2 3
= 60 2 3
10 . - -
LS - - -
0 : - - -
-60 -20 20 60 _ _ _
Ambient Temperature [°C]
Input Volt. 12V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10266
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Model SUTW60512
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V0.25A
1.Graph —A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
——O—"-- Input Volt. Vv Ambient Output Voltage [V]
Temperature | InputVolt. | InputVolt. | Input Volt.
12.40 [°C] 4.5[V] 5[V] 9[V]
12.30 -60 12.087 12.088 12.090
= -40 12.109 12.110 12.112
)
o 12.20 -20 12.125 | 12,127 | 12.128
S o0y —a—E & o o 0 12137 | 12.138 | 12.140
5 25 12.144 12.145 12.147
£ 12.00
e 55 12.145 12.145 12.147
11.90 60 12.144 | 12144 | 12.146
11.80 — - - -
11.70 - - - -
-60 -20 20 60 . _ - -
Ambient Temperature [°C]
Load 100%
Obiject -12V0.25A
1.Graph —=2A—— Input Volt. 4.5V | 2.Values
---EF-- Input Volt. 5V
— —O—-- InputVolt. 9V Ambient Output Voltage [V]
-12.50 Temperature | InputVolt. | InputVolt. | Input Volt.
[°C] 4.5[V] 5[V] 9[V]
-12.40 -60 -12.086 | -12.086 | -12.086
2. .12.30 -40 -12.109 | -12.109 | -12.108
)
2 12.20 -20 -12.126 | -12.126 | -12.125
E ' 0 -12.138 | -12.138 | -12.136
5 1210 j —a—es—= 25 12146 | 12.146 | -12.144
2 12.00 55 -12.147 | -12.147 | -12.145
60 -12.147 | -12.146 | -12.144
-11.90 . - - -
-11.80 - - - -
-60 -20 20 60 _ - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10266
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Model SUTW60512

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 - 0.25A (AVR2):0 - 0.25A
* 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 +12V0.25A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 55 4.5 0 12.427
— +287 2.4
Minimum Voltage 55 4.5 0.25 11.854
Object -12V0.25A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 55 4.5 0 -12.445
— +286 2.4
Minimum Voltage 55 4.5 0.25 -11.873

- 16 - BC-10266
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Model SUTW60512
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +12V0.25A
1.Graph 2.Values
Time since Output
start Voltage
12.40 [H] [V]
1230 0.0 12.140
= 0.5 12.143
o 12.20
> 1.0 12.143
g 1210 2.0 12.143
‘g 12.00 3.0 12.143
8 11.90 4.0 12.143
5.0 12.143
11.80 6.0 12.143
11.70 7.0 12.143
0 2 4 6 8 10 8.0 12.143
Time [H]
Input Volt. 5V
Load 100%
Object -12V0.25A
1.Graph 2.Values
Time since Output
-12.60 start Voltage
H \Y
-12.50 (H] V]
0.0 -12.146
=, -12.40 0.5 -12.150
()
2 -12.30 1.0 -12.150
2 -12.20 2.0 -12.150
‘g 3.0 -12.150
ER 4.0 ~12.150
-12.00 5.0 -12.150
-11.90 6.0 -12.151
7.0 -12.151
0 2 4 6 8 10 8.0 -12.151
Time [H]
Input Volt. 5V
Load 100%
- 17 - BC-10266
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Model SUTW60512
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject +12V0.25A
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 % 0.2 2.0 2.2 0.1 2.7
100 % 0.2 2.1 2.3 0.1 1.3
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
- 18 - BC-10266
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Model SUTW60512
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject -12V0.25A
1.Graph Input Volt. S5V
[ Load 50%
Output r
Volt.
[2vidiv| [
0
[ Load 100%
Output f
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 % 0.2 2.3 2.5 0.1 2.9
100 % 0.2 2.3 2.5 0.1 1.5
90%
Output ___/________!f_ _____ 2
Volt. 10%/ ' \
b e iF———— ——rr R
Iy
Input i
Volt. | |
Td Tr Dl Th| Tf
<——>l<— H
I
<« Ts 5 X
- 19 - BC-10266
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Model SUTW60512
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.25A
1.Graph 2.Values
---E+-- Load 50%
2 Load 100% Ambient Input Voltage
5.0 Temperature V]
[°C] Load 50% Load 100%
40 -60 2.0 2.7
> -40 2.1 2.7
) -
8 3.0 /ﬁ\AA 20 2.3 2.7
S A A a 0 2.2 2.7
z g 25 2.2 3.1
3 20 @ B kb - :
£ 55 2.2 2.9
60 23 3.0
1.0 _ - -
0.0 - - -
-60 -20 20 60 — N N
Ambient Temperature [°C]
Object -12V0.25A
1.Graph 2.Values
---f+-- Load 50%
2 Load 100% Ambient Input Voltage
5.0 Temperature V]
[°C] Load 50% Load 100%
40 -60 2.0 2.7
> -40 2.0 2.7
) -
8 3.0 20 2.0 2.7
= A A o—" 2 0 2.2 2.7
Z I 25 2.2 2.9
5 N B o ER R B-----. am i i
g 20 o 55 2.2 2.9
60 2.2 2.9
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-10266
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Model SUTW60512
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +12V0.25A
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 0.26 0.26 0.26
2. 11.4 0.46 0.50 0.60
g s 10.8 0.48 0.52 0.61
9 9.6 0.53 0.57 0.65
3 8.4 0.59 0.63 0.69
3 4 7.2 0.66| 069| 0.73
6.0 0.70 0.75 0.77
4.8 0.76 0.80 0.80
0 3.6 0.80 0.83 0.83
0.0 04 08 12 2.4 0.82] o084] 0.3
Load Current [A] 1.2 0.78 0.80 0.79
0.0 0.93 0.97 1.12
Object -12V0.25A
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 0.26 0.26 0.26
2. 10 -11.4 0.45 0.50 0.60
8 -10.8 0.47 0.52 0.61
S -9.6 0.53 0.57 0.65
5 ° 8.4 058| 063] 069
3 7.2 0.65| 069| 073
D -6.0 0.72 0.75 0.77
-4.8 0.76 0.79 0.81
-3.6 0.81 0.83 0.83
0.0 04 08 12 2.4 0.82] o084] 0.3
Load Current [A] -1.2 0.79 0.80 0.79
Note: Slanted line shows the range of the rated 0.0 0.86 0.92 1.05
load current.
- 21 - BC-10266
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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
LT°
Figure B (Ripple and Ripple noise Characteristic)
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