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Model SUTW61215
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
Voltage [A]
V] Load 0% |Load 50%| Load 100%
0.0 0.000 0.000 0.000
< 2.0 0.009 0.009 0.009
% 4.0 0.009 0.010 0.010
g 6.0 0.008 0.009 0.009
5 6.8 0.009 0.008 0.009
£ 74 0.064 | 0.025 | 0.023
7.6 0.062 0.489 0.949
8.0 0.059 0.462 0.915
9.0 0.056 0.409 0.800
10.0 0.052 0.370 0.717
24 28 12.0 0051 | 0309 | 0590
Input Voltage [V] 14.0 0.046 0.273 0.508
16.0 0.045 0.244 0.449
18.0 0.045 0.222 0.400
Note: Slanted line shows the range of the rated 20.0 0.049 0.205 0.366
input voltage. _ _ - _
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Load Ration [%]

Model SUTW61215
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. | InputVolt. | Input Volt.
[%] 9V] 12[V] 18[V]
0 0.055 0.048 0.046
< 20 0.196 0.153 0.118
g 40 0.336 0.259 0.187
5 60 0.483 0.363 0.257
= 80 0.628 0.474 0.328
E 100 0.785 0.580 0.398
110 0.854 0.636 0.434
0 40 80 120 — 3 3 3
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Model SUTW61215
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]
10 Ration Input Volt. | InputVolt. | Input Volt.
[%] 9V] 12[V] 18[V]
0 0.49 0.56 0.83
g 20 1.74 1.83 2.1
5 40 3.02 3.10 3.36
s 60 432| 436| 462
5 80 5.65 5.66 5.87
2 100 700| 696| 7.6
110 7.70 7.62 7.80
0 40 80 120 — i i i

Load Ration [%]

- BC-10273
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Input Voltage [V]

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

Model SUTW61215
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%
%0 N A . 8 81.9 84.6
< 80 fe8a..gq.. _ T 9 81.7 85.5
= R 10 81.6 85.9
> T -0
2 70 12 80.6 85.8
g 60 15 78.0 85.3
w 18 74.6 84.4
50 20 725 82.8
40 - ' _
30
6 10 14 18 22
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Load Ration [%]

Model SUTW61215
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.
[%] 9V] 12[V] 18[V]
90 | 0 - - -
— 20 68.8 65.5 56.8
2. 80 | 40 79.4 775 71.3
= ) ) )
§ - 60 83.4 82.5 77.9
2 80 84.9 84.8 81.8
Yool 100 85.6 86.2 83.8
110 85.7 86.6 84.6
50 | - - - -
40 - - - -
0 40 80 120 _ _ _ _
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Model SUTW61215
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Obiject +15V0.2A
1.Graph 2.Values
---E+-- Load 50%
—4&—— Load 100% Input Output Voltage
Voltage [V]
15.30 V] Load 50% Load 100%
_ 15.20 8 15.047 14.986
. 9 15.045 14.987
S 15.10
2 10 15.043 14.987
= B-&---0----- o----- B---4O
S 1500 IS . I 12 15.041 14.988
5 15 15.038 14.988
£ 14.90
3 18 15.037 14.987
14.80 20 15.036 14.988
14.70 — - -
14.60
6 10 14 18 22
Input Voltage [V]
Object -15V0.2A
1.Graph 2.Values
---BEF-- Load 50%
= Load 100% Input Output Voltage
-15.40 Voltage V]
V] Load 50% Load 100%
-18.30 8 -15.040 -14.979
2. -15.20 9 -15.038 -14.979
> 10 ~15.036 ~14.979
g 1810 12 15.033 14.979
> B-O-B--@----- [ g---8 — -
*é -15.00 At A N A a 15 -15.030 -14.978
8 14.90 18 -15.028 -14.978
20 -15.027 -14.978
-14.80 _ - -
-14.70 - - -
6 10 14 18 22

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model SUTW61215
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Obiject +15V0.2A
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.
15.30 [A] 9[V] 12[V] 18[V]
15.20 0.00 15.222 15.210 15.190
= 0.04 15.100 15.095 15.087
)
o 15.10 0.08 15.059 | 15.054 | 15.050
S 15.00 0.12 15.032 | 15.028 | 15.025
‘g’_ 0.16 15.008 15.007 15.005
3 14.90 0.20 14.987 | 14.987 | 14.987
14.80 0.22 14.976 | 14.978 | 14.979
14.70 — - - -
14.60 - - - -
0.00 0.10 0.20 _ _ _ _
Load Current [A]
Obiject -15V0.2A
1.Graph —=24A—— |nput Volt. 9V | 2.Values
---EF-- Input Volt. 12V
——O—"- Input Volt. 18V Load Output Voltage [V]
-15.40 Current Input Volt. | InputVolt. | Input Volt.
: [A] 9[V] 12[V] 18[V]
1530 1 0.00 | -15.231 | -15.215 | -15.195
% -15.20 E 0.04 -15.094 | -15.090 | -15.083
g 1510 [ 0.08 -15.051 | -15.047 | -15.042
E ' I = i 0.12 -15.024 | -15.020 | -15.016
5 -15.00 | ) 0.16 -15.000 | -14.998 | -14.996
3 1400 | 0.20 -14.979 | -14.979 | -14.978
i 0.22 -14.969 | -14.969 | -14.969
-14.80 | - i - -
-14.70 | = ' . .
0.00 0.10 0.20 - - i -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model SUTW61215

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject +15V0.2A

Input Volt. 12V

Cycle

Min. Load (0A) «——
Load 100% (0.2A)

Min. Load (0A) «——
Load 50% (0.1A)

100 mS

t;. t, = 50us

Load Current

t

200mV/div

B

N pppnuni

500ps/div

200mV/div

500ps/div

T

500us/div 500us/div
Load 50% (0.1A) «——
Load 100% (0.2A)
_L’/ M
200mV/div
500us/div 500us/div
- 8 - BC-10273
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Model SUTW61215

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject -15V0.2A

Input Volt. 12V

Cycle

Min. Load (0A) «——
Load 100% (0.2A)

Min. Load (0A) «——
Load 50% (0.1A)

100 mS

ti. t, = 50us

Load Current

t

200mV/div

B

N appnaiiy

500ps/div

200mV/div

500ps/div

T

500us/div 500us/div
Load 50% (0.1A) «——
Load 100% (0.2A)
_L’/_,_.——-—'—"_ N—
200mV/div
500us/div 500us/div
- 9 - BC-10273
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Model SUTW61215
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Obiject +15V0.2A
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 0.00 2 3
E 0.04 4 3
o) 0.08 5 4
> 30
= 0.12 7 5
> 0.16 8 6
= 20
I 0.20 11 7
o 0.22 13 8
0.00 0.10 0.20 — 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-10273
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Model SUTW61215
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Obiject -15V0.2A
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 0.00 2 3
£ 0.04 3 3
o) 0.08 4 3
> 30
= 0.12 4 4
i 0.16 5 4
= 20
I 0.20 7 4
= 0.22 9 4
0.00 0.10 0.20 — N 3
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-10273




$EL

Model SUTW61215
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject +15V0.2A
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]
0.00 2 3
Z 60 0.04 4 3
@ 0.08 5 4
g 40 0.12 7 5
o) 0.16 9 6
(o}
o 0.20 12 7
o
20 0.22 14 8
0.00 0.10 0.20 — 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-10273
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Model SUTW61215
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject -15V0.2A
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]
0.00 2 3
Z 60 0.04 3 3
@ 0.08 4 3
g 40 0.12 5 4
o) 0.16 6 5
(o}
o 0.20 9 6
o
20 0.22 11 6
0.00 0.10 0.20 — 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-10273
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Model SUTW61215
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Obiject +15V0.2A
1.Graph 2.Values
---fE+-- Load 50%
2 Load 100% Ambient Ripple Voltage
50 Temperature [mV]
[°C] Load 50% Load 100%
< 40 -60 5 9
3 -40 5 9
% 30 -20 5 9
= 0 5 8
> 25 4 8
- 20
I 55 4 8
v 60 4 8
Ambient Temperature [°C]
Input Volt. 12V
Object -15V0.2A
1.Graph 2.Values
---f+-- Load 50%
2 Load 100% Ambient Ripple Voltage
50 Temperature [mV]
[°C] Load 50% Load 100%
< 40 -60 4 6
£ -40 4 6
o -20 4 6
2 30 7 5
= 0
=~ 25 4 5
- 20
I 55 4 5
v 60 4 5
10 _ _ _
= 1
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-10273
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Model SUTW61215
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +15V0.2A
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.
15.30 [°C] 9V] 12[V] 18[V]
— 15.20 -60 14.900 | 14.901 14.901
= -40 14.929 14.930 14.930
()
o 15.10 -20 14.952 | 14.953 | 14.953
S 15.00 0 14.971 | 14.971 | 14.971
5 W—_M 25 14.986 | 14.986 | 14.986
R 55 14.993 | 14.994 | 14.994
14.80 60 14.993 14.994 14.994
14.70 — - - -
14.60 - - - -
-60 -20 20 60 — N N N
Ambient Temperature [°C]
Load 100%
Obiject -15V0.2A
1.Graph —=24A—— Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
— —O—-- InputVolt. 18V Ambient Output Voltage [V]
-15.40 Temperature | InputVolt. | InputVolt. | Input Volt.
[°C] 9V] 12[V] 18[V]
-19.30 -60 14.892 | -14.892 | -14.892
= .15.20 -40 -14.921 | -14.921 | -14.920
()
2 1510 -20 -14.944 | -14.944 | -14.943
S 0 -14.962 | -14.962 | -14.962
‘g‘_ -15.00 25 -14.977 | -14.977 | -14.976
S -14.90 I/Q/G/B/D_—_M 55 14.985 | -14.985 | -14.984
60 -14.985 | -14.985 | -14.984
-14.80 . - - -
-14.70 - - - -
-60 -20 20 60 _ - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 BC-10273
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SUTW61215

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 (AVR 1) : 0 - 0.2A (AVR2):0 - 0.2A
* 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 +15V0.2A
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Volt 55 9 0 15.236
aximum Voltage 1264 418
Minimum Voltage -40 9 0.2 14.708
Object -15V0.2A
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Volt 55 9 0 -15.245
aximum Voltage 4261 1.7
Minimum Voltage -40 9 0.2 -14.723
- 16 - BC-10273




_ CcO$EL

Model SUTW61215
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Obiject +15V0.2A
1.Graph 2.Values
Time since Output
start Voltage
15.30 [H] V]
15.20 0.0 14.980
>
= 1510 0.5 14.986
> 1.0 14.986
g 1500 2.0 14.986
‘g 14.90 3.0 14.986
3 14.80 4.0 14.986
5.0 14.986
14.70 6.0 14.986
14.60 7.0 14.986
0 2 4 6 8 10 8.0 14.985
Time [H]
Input Volt. 12V
Load 100%
Obiject -15V0.2A
1.Graph 2.Values
Time since Output
-15.40 start Voltage
H V
-15.30 (H] vl
0.0 -14.976
2, -15.20 0.5 -14.981
()
2 -15.10 1.0 -14.981
2 -15.00 2.0 -14.981
‘g 3.0 -14.981
ERA 4.0 -14.981
-14.80 5.0 -14.981
-14.70 6.0 -14.981
7.0 -14.981
0 2 4 6 8 10 8.0 -14.981
Time [H]
Input Volt. 12V
Load 100%
- 17 - BC-10273
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Model SUTW61215
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject +15V0.2A
1.Graph Input Volt. 12V
[ Load 50% ]
Output
Volt.
[2vidiv]|
0
[ Load 100%
Output
Volt.
[2vidiv]|
0
Input
Volt.
0
[5V/div] Time [10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.3 3.6 3.9 0.3 3.8
100 % 0.3 3.7 4.0 0.2 1.9
90%
Output ___/________!f_ _____ 2
Volt. 10%/ ' \
b e iF———— ——rr R
Il
Input i
Volt. | |
Td Tr s Th| Tf
<——>l<— H
I
T N
- 18 - BC-10273
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Model SUTW61215
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject -15V0.2A
1.Graph Input Volt. 12V
[ Load 50% ]
Output
Volt.
[2vidiv]|
0
[ Load 100%
Output
Volt.
[2vidiv]|
0
Input
Volt.
0
[5V/div] Time [10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.3 3.6 3.9 0.3 43
100 % 0.3 3.7 4.0 0.2 2.1
90%
Output ___/________!f_ _____ 2
Volt. 10%/ ' \
b e iF———— ——rr R
Il
Input i
Volt. | |
Td Tr s Th| Tf
<——>l<— H
I
T N
- 19 - BC-10273
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Model SUTW61215
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V0.2A
1.Graph 2.Values
---E+-- Load 50%
2 Load 100% Ambient Input Voltage
12 Temperature [V]
[°C] Load 50% Load 100%
10 -60 8.0 8.1
> -40 7.8 8.1
% -20 7.8 7.9
o 0 7.6 7.7
> 6
= 25 7.4 7.5
g, 55 7.2 73
60 7.2 7.3
2 - - -
0 - - -
-60 -20 20 60 — N N
Ambient Temperature [°C]
Object -15V0.2A
1.Graph 2.Values
---f+-- Load 50%
2 Load 100% Ambient Input Voltage
12 Temperature V]
[°C] Load 50% Load 100%
10 -60 8.0 8.1
> -40 7.8 7.9
% -20 7.8 7.9
3 6 0 7.6 7.7
; 25 7.4 7.5
g, 55 7.2 73
60 7.2 7.3
2 - - -
0 - - -
-60 -20 20 60 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-10273
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Model SUTW61215
Temperature 25°C
Item 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.
[V] 9[V] 12[V] 18[V]
16 15.0 0.20 0.20 0.20
% 14.3 0.35 0.40 0.41
g 12 13.5 0.38 0.42 0.43
S 12.0 0.42 0.47 0.46
3 8 10.5 0.48 0.53 0.53
3 9.0 053] 057| 057
4 7.5 0.58 0.61 0.61
6.0 0.63 0.65 0.64
0 4.5 0.67 0.68 0.67
0.0 04 08 12 3.0 068| o068] 067
Load Current [A] 1.5 0.66 0.65 0.64
0.0 0.99 0.97 0.99
Object -15V0.2A
1.Graph Input Volt. 9V | 2.Values
Input Volt. 12V
Input Volt. 18V Output Load Current [A]
-20 Voltage Input Volt. | InputVolt. | Input Volt.
[V] 9[V] 12[V] 18[V]
_ 16 -15.00 0.21 0.21 0.21
% -14.25 0.35 0.40 0.41
8 -12 -13.50 0.38 0.42 0.43
9 -12.00 0.42 0.47 0.46
3 8 -10.50 0.48 0.52 0.53
3 -9.00 053] 057| 057
-4 -7.50 0.58 0.61 0.61
-6.00 0.63 0.65 0.65
0 -4.50 0.67 0.68 0.67
0.0 04 08 12 -3.00 068| o068] 067
Load Current [A] -1.50 0.66 0.65 0.64
Note: Slanted line shows the range of the rated 0.00 0.91 0.89 0.90
load current.
- 21 - BC-10273
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Temperature Chamber

Electronic |:| |:| |:|

Switch > > Power Supply =] p| Electronic
DC Power » DC Load P* |7

Power Meter

y

\ 4
A

v
Relay Unit

Supply Oscilloscope
A

vy

DVM

\ 4

Data Acquisition/Control Unit

Figure A
C1=0.1 u F(Ceramic capacitor)
Measuring Board C2=4.7 ¢ F(Aluminum electrolytic capacitor)
Input pin Qutput pin -
+Vin +Vout
C1 C2| 4
| Py —za| || S
T
Vi -Vout / R=50Q
C=0.01uF
25mm | 1.5m s0Q 1 Oscilloscope
" > Coaxial cable R Bw:100MHz
LT

Figure B (Ripple and Ripple noise Characteristic)
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