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Model SUTW31212
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph —A—— Load 100% | 2.Values
---f+-- Load 50%
——O—-- Load 0% Input Input Current
1.0 Voltage [A]
V] Load 0% |Load 50%| Load 100%

0s | 0.0 0.000 0.000 0.000
< 2.0 0.009 0.009 0.009
‘g 06 | 2.6 0.108 0.700 0.673
5 3.0 0.094 0.723 0.688
E os | 3.4 0.075 0.736 0.697
IS 4.0 0.061 0.640 0.720
5.0 0.050 0.464 0.760
0.2 1 O.g 5.6 0.046 | 0.393 | 0.770
B_Pb%‘ NI _z H 6.0 0.044 | 0359 | 0724
0.0 — ‘ =2 8.0 0.036 0.262 0.519
o 4 &8 12 16 20 24 28 9.0 0033 | 0232 | 0452
Input Voltage [V] 10.0 0.031 0.211 0.403
12.0 0.028 0.176 0.332
14.0 0.025 0.152 0.283
Note: Slanted line shows the range of the rated 16.0 0.023 0.134 0.250
input voltage. 18.0 0022 | 0.121 | 0.221
20.0 0.022 0.111 0.201
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Model SUTW31212
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —2A——  Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
— =O—- InputVolt. 18V Load Input Current [A]
1.0 Ration Input Volt. | Input Volt. | Input Volt.
[%] 9V] 12[V] 18[V]
08 | 0 0.033 0.028 0.022
< 20 0.111 0.086 0.061
E 06 | 40 0.192 0.144 0.101
g 60 0.274 0.203 0.140
= 80 0.356 0.264 0.179
2 100 0.444 | 0327 | 0.219
110 0.488 0.358 0.239
120 _ _ _ _

Load Ration [%]
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Load Ration [%]

Model SUTW31212
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —2A——  Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
—-—O—-- |nput Volt. 18V Load Input Power [W]
5.0 Ration Input Volt. | InputVolt. | Input Volt.
[%] 9[V] 12[V] 18[V]
0 0.29 0.32 0.38
3 20 1.00 1.03 1.10
P 40 1.71 1.74 1.81
s 60 245| 245| 252
5 80 3.21 3.18 3.24
2 100 398| 393| 395
110 4.37 4.30 4.31
0 40 80 120 — i i i
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Model SUTW31212
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 8 75.6 78.3
< 80 A A A 1 9 75.5 79.1
: O-8-0---8-.... B .. 4. 10 75.6 79.6
g 70 b 12 75.0 80.2
é 60 15 74.1 80.2
L 18 72.8 79.6
50 20 71.3 79.0
40 - ' _
30
6 10 14 18 22

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Load Ration [%]

Model SUTW31212
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —2A——  Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
—-—O—"'- |Input Volt. 18V Load Efficiency [%]
100 Ration Input Volt. | Input Volt. | Input Volt.
i [%] 9V] 12[V] 18[V]
90 | 0 _ _ _
— &0 | 20 632 | 613 | 571
9
= : 40 73.5 72.4 69.4
§ 70 60 771 77.0 74.9
§ 60 | 80 78.5 79.1 77.8
t , 100 79.1 80.2 79.7
50 110 79.2 80.5 80.3
40 | — _ ' '
30 - - - -
0 40 80 120 _ _ _ _
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Model SUTW31212
Temperature 25°C

ltem Line Regulation Testing Circuitry  Figure A

Object +12V0.13A
1.Graph 2.Values

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

12.40 V] Load 50% Load 100%
1230 8 12.162 12.091
= 9 12.158 12.092
% 12.20 10 12.155 12.092
= B-f---0----- o----- B---0
2 1210 ) N N J 12 12.151 12.092
5 15 12.148 12.092
£ 12.00
3 18 12.147 12.092

11.90 20 12.145 12.092

11.80 - - -

11.70

6 10 14 18 22
Input Voltage [V]

Object -12V0.13A

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

-12.50 Voltage [V]

V] Load 50% Load 100%

-12.40 8 12.167 ~12.094
2. -12.30 9 -12.163 -12.095
()

2 10 -12.160 -12.095
= -12.20
2 B --@e---- B - e Q---g 12 -12.156 -12.095
‘g -12.10 Atbh—A—— A ——A—A 15 -12.152 -12.095
3 -12.00 18 -12.150 -12.095
20 -12.150 -12.096
-11.90 __ _ R
-11.80 - - -
6 10 14 18 22

Input Voltage [V]

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

- BC-10248




_CcO$EL

Model SUTW31212
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Obiject +12V0.13A
1.Graph —2A——  Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
—:=O—-- InputVolt. 18V Load Output Voltage [V]
Current Input Volt. | InputVolt. | Input Volt.
12.50 [A] 9[V] 12[V] 18[V]
12.40 0.000 12.326 12.318 12.308
= 0.026 12.215 12.207 12.201
)
o 12.30 0.052 12.174 | 12.166 | 12.161
S 1220 0.078 12.143 | 12.137 | 12.133
5 0.104 12.116 12.113 12.110
£ 1210
8 0.130 12.091 12.091 12.090
12.00 0.143 12.078 | 12.080 | 12.081
11.90 — - - -
11.80 - - - -
0.00 0.04 0.08 0.12 0.16 _ ; ; ;
Load Current [A]
Obiject -12V0.13A
1.Graph —=24A—— |nput Volt. 9V | 2.Values
---EF-- Input Volt. 12V
— —O—-- InputVolt. 18V Load Output Voltage [V]
-12.60 Current Input Volt. | InputVolt. | Input Volt.
: [A] 9[V] 12[V] 18[V]
1250 1 0.000 | -12.340 | -12.331 | -12.320
% -12.40 | 0.026 -12.221 | -12.212 | -12.206
2 12.30 0.052 -12.179 | 12171 | -12.165
E ' I 0.078 -12.148 | -12.141 | -12.137
‘g -12.20 0.104 -12.120 | -12.117 | -12.114
8 1210 | 0.130 -12.094 | -12.094 | -12.094
I 0.143 -12.081 | -12.083 | -12.085
-12.00 | — - - -
-11.90 | - N ' '
0.00 0.04 0.08 0.12 0.16 . _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Model SUTW31212

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject +12V0.13A

Input Volt. 12V

Cycle

Min. Load (0A) «——
Load 100% (0.13A)

100 mS

ti. t, = 50us

Load Current

t

200mV/div

B

LN

1ms/div 1ms/div
Min. Load (0A) «——
Load 50% (0.065A)
200mV/div
1ms/div 1ms/div
Load 50% (0.065A) «——
Load 100% (0.13A)
200mV/div
1ms/div 1ms/div
8 - BC-10248
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Model SUTW31212

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject -12V0.13A

Input Volt. 12V

Cycle

Min. Load (0A) «——
Load 100% (0.13A)

100 mS

ti. t, = 50us

Load Current

t

200mV/div

B

LN

1ms/div 1ms/div
Min. Load (0A) «——
Load 50% (0.065A)
200mV/div
1ms/div 1ms/div
Load 50% (0.065A) «——
Load 100% (0.13A)
200mV/div
1ms/div 1ms/div
9 - BC-10248
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Model SUTW31212
Temperature 25°C

ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B

Obiject +12V0.13A
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]

S 40 0.000 2 2
E 0.026 2 2
o 0.052 3 2
> 30
= 0.078 5 2
- 0.104 6 2
= 20
I 0.130 7 2
o 0.143 8 2

0.00 0.04 0.08 0.12 0.16 — 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-10248
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Model SUTW31212
Temperature 25°C

ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B

Obiject -12V0.13A
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 2 2
E 0.026 2 2
9] 0.052 2 2
> 30
= 0.078 2 2
- 0.104 2 2
= 20
I 0.130 4 2
o 0.143 6 2
10 _ _ _
0% a—a &= -¢—9° — - -
0.00 0.04 0.08 0.12 0.16 _ _ _

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]

FAVAVATA

Fig.Complex Ripple Wave Form

11
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Model SUTW31212
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject +12V0.13A
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
Z 60 0.026 6 5
° 0.052 7 6
[2)
ks 0.078 10 6
Z 40
@ 0.104 14 8
(o}
.0% 0.130 19 9
20 0.143 22 10
. -0 — - -
T—-0-—" -0 —-—0 - - -
0 - - -
0.00 0.04 0.08 0.12 0.16 — 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-10248
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Model SUTW31212
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject -12V0.13A
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 8 8
Z 60 0.026 9 9
° 0.052 9 9
3 0.078 10 10
Z 40
@ 0.104 10 10
(o}
o 0.130 15 11
o
0.143 18 11
0.00 0.04 0.08 0.12 0.16 — 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-10248
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Model SUTW31212
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Obiject +12V0.13A
1.Graph 2.Values
---fE+-- Load 50%
2 Load 100% Ambient Ripple Voltage
50 Temperature [mV]
[°C] Load 50% Load 100%
< 40 -60 5 10
3 -40 5 9
% 30 -20 4 9
= 0 3 9
> 25 3 5
- 20
I 55 2 5
= 60 2 5
10 “_\ﬁ—ﬂ—&\ﬁ—ﬂ - - -
t!----u-.._u____EI ______ - A g - - -
0 ‘ ‘ ‘ ‘ ‘ ‘ - - -
-60 -20 20 60 — N B
Ambient Temperature [°C]
Input Volt. 12V
Object -12V0.13A
1.Graph 2.Values
---f+-- Load 50%
2 Load 100% Ambient Ripple Voltage
50 Temperature [mV]
[°C] Load 50% Load 100%
< 40 -60 4 8
£ -40 4 8
o) -20 4 7
> 30
= 0 4 7
i 25 4 7
- 20
I 55 4 5
= 60 3 5
10 _ - -
¥.---D----;---.E ...... E\g-é _ R R
0 ‘ ‘ ‘ - - -
-60 -20 20 60 — N B
Ambient Temperature [°C]
Input Volt. 12V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10248
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Model SUTW31212
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V0.13A
1.Graph —2A——  Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
—-—O—-- Input Volt. 18V Ambient Output Voltage [V]
Temperature | InputVolt. | InputVolt. | Input Volt.
12.40 [°C] 9V] 12[V] 18[V]
12.30 -60 12.037 | 12.037 | 12.037
. -40 12.058 | 12.057 | 12.057
)
o 12.20 -20 12.073 | 12.073 | 12.073
E 1210 0 12.085 | 12.084 12.084
5 W 25 12.093 12.092 12.092
£ 12.00
3 55 12.094 12.093 12.093
11.90 60 12.093 12.092 12.092
11.80 — - - -
11.70 - - - -
-60 -20 20 60 . _ - -
Ambient Temperature [°C]
Load 100%
Object -12V0.13A
1.Graph —=24A—— Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
— —O—-- InputVolt. 18V Ambient Output Voltage [V]
-12.50 Temperature | InputVolt. | InputVolt. | Input Volt.
[°C] 9V] 12[V] 18[V]
-12.40 -60 -12.035 | -12.038 | -12.039
2. .12.30 -40 -12.056 | -12.059 | -12.060
)
> 12,20 -20 -12.073 | -12.074 | -12.076
S 0 -12.085 | -12.086 | -12.087
‘g_ -12.10 W 25 -12.093 | -12.094 | -12.095
3 -12.00 55 -12.095 | -12.096 | -12.096
60 -12.094 | -12.095 | -12.095
-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-10248
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SUTW31212

Model

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 : 9 - 18V
Load Current (AVR1): 0 - 0.13A (AVR2):0 - 0.13A
* 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 +12V0.13A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 55 9 0 12.335
— +257 2.1
Minimum Voltage -40 9 0.13 11.821
Object -12V0.13A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 55 9 0 -12.347
— 255 2.1
Minimum Voltage -40 9 0.13 -11.837
- 16 - BC-10248
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Model SUTW31212
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Obiject +12V0.13A
1.Graph 2.Values
Time since Output
start Voltage
12.40 [H] V]
1230 0.0 12.087
= 0.5 12.090
o 12.20
> 1.0 12.090
g 1210 2.0 12.090
‘g 12.00 3.0 12.090
8 11.90 4.0 12.090
5.0 12.090
11.80 6.0 12.090
11.70 7.0 12.090
0 2 4 6 8 10 8.0 12.090
Time [H]
Input Volt. 12V
Load 100%
Obiject -12V0.13A
1.Graph 2.Values
Time since Output
-12.50 start Voltage
H \Y;
-12.40 [H] vl
0.0 -12.094
> -12.30 0.5 -12.098
()
S _12.20 1.0 -12.098
2 12.10 2.0 -12.098
‘g_ 3.0 -12.098
ER 4.0 -12.098
-11.90 5.0 -12.098
-11.80 6.0 -12.098
7.0 -12.098
0 2 4 6 8 10 8.0 -12.098
Time [H]
Input Volt. 12V
Load 100%
- 17 - BC-10248
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Model SUTW31212
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject +12V0.13A
1.Graph Input Volt. 12V
[ Load 50% '
Output | (
Volt. -
[2vidiv| [
0
[ Load 100%
Output f
Volt.
[2vidiv| [
0 k
Input
Volt.
0
[5V/div] Time [10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.1 1.7 1.8 0.5 2.2
100 % 0.1 1.9 2.0 0.2 1.1
90%
Output ___/________!f_ _____ 2
Volt. 10%/ ' \
b e iF———— ——rr R
Iy
Input i
Volt. | |
Td Tr Dl Th| Tf
<——>l<— H
I
« T I

- 18 - BC-10248
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Model SUTW31212
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject -12V0.13A
1.Graph Input Volt. 12V
[ Load 50% '
Output | (
Volt. -
[2vrdiv)| [
0
[ Load 100%
Output |
Volt. -
[2vrdiv)| [
0 k
Input
Volt.
0
[5V/div] Time [10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.1 1.8 1.9 0.5 2.7
100 % 0.1 2.1 2.2 0.2 14
90%
Output ___/________!f_ _____ 2
Volt. 10%/ ' \
= {————- ——r——K
Iy
Input i
Volt. | |
Td Tr Dl Th| Tf
—>l<—> H
I
« T I

- 19 - BC-10248
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Model SUTW31212
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.13A
1.Graph 2.Values
---E+-- Load 50%
—&—— Load 100% Ambient Input Voltage
12 Temperature [V]
[°C] Load 50% Load 100%
10 -60 3.5 5.1
> -40 3.5 5.1
g 8 -20 3.5 5.4
= 0 35 55
>
5 25 3.7 5.7
2 55 3.9 5.9
60 3.9 5.9
2 - - -
0 - - -
-60 -20 20 60 _ _ _
Ambient Temperature [°C]
Object -12V0.13A
1.Graph 2.Values
---f+-- Load 50%
—&—— Load 100% Ambient Input Voltage
12 Temperature [V]
[°C] Load 50% Load 100%
10 -60 3.5 5.1
> -40 3.5 5.1
S 8 -20 3.5 5.3
3 0 3.5 5.5
>
5 25 3.7 5.7
2 55 3.9 5.9
60 3.9 5.9
2 - - -
0 - - -
-60 -20 20 60 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-10248
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Model SUTW31212
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +12V0.13A
1.Graph Input Volt. 9V | 2.Values
Input Volt. 12V
Input Volt. 18V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
V] 9[V] 12[V] 18[V]
_ 12 12.0 0.13 0.13 0.13
% 11.4 0.27 0.28 0.29
& 8 10.8 0.29 0.30 0.30
9 9.6 0.32 0.33 0.32
3 8.4 0.36 0.36 0.34
3 4 7.2 039 039| 037
6.0 0.43 0.41 0.39
4.8 0.46 0.44 0.40
0 3.6 0.49 0.45 0.41
0.0 02 04 06 2.4 050] 045] 040
Load Current [A] 1.2 0.48 0.42 0.38
0.0 0.48 0.40 0.37
Object -12V0.13A
1.Graph Input Volt. 9V | 2.Values
Input Volt. 12V
Input Volt. 18V Output Load Current [A]
-14 Voltage Input Volt. | InputVolt. | Input Volt.
V] 9[V] 12[V] 18[V]
_ -12.0 0.13 0.13 0.13
% -10 -11.4 0.27 0.29 0.29
& -10.8 0.29 0.30 0.30
9 -9.6 0.32 0.33 0.32
5 ° 8.4 035 036 035
3 7.2 0.39 0.39 0.37
- 6.0 0.43 0.41 0.39
-4.8 0.46 0.44 0.40
-3.6 0.49 0.45 0.41
0.0 0-2 04 06 24 050| 045| 040
Load Current [A] -1.2 0.48 0.42 0.38
Note: Slanted line shows the range of the rated 0.0 0.48 0.40 0.38
load current.
- 21 - BC-10248
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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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