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Model SUTW31215
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
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
S 06 | 2.6 0.124 0.782 0.771
5 4.0 0.071 0.627 0.802
*g_ 0s | 4.6 0.062 0.500 0.822
£ 5.0 0.059 0.441 0.820
6.0 0.051 0.345 0.708
021 m. g 8.0 0.042 | 0.257 | 0.488
| @ Bpog
u_i G@e- 900 0— 0-0 6 o 9.0 0.039 0.228 0.429
0.0 10.0 0.037 0.205 0.382
o 4 &8 12 16 20 24 28 12.0 0033 | 0172 | 0316
Input Voltage [V] 14.0 0.030 0.149 0.272
16.0 0.027 0.131 0.239
18.0 0.026 0.118 0.212
Note: Slanted line shows the range of the rated 20.0 0.024 0.108 0.193
input voltage. _ N N _
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Load Ration [%]

Model SUTW31215
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]
0.50 Ration Input Volt. | InputVolt. | Input Volt.
[%] 9V] 12[V] 18[V]
0.40 | 0 0.039 0.033 0.025
< 20 0.113 0.088 0.062
g 40 0.188 | 0.142 | 0.099
2 0.30 |
g 60 0.266 0.198 0.136
= 80 0.345 0.255 0.173
£ 020 100 0422 | 0312 | 0.210
110 0.463 0.342 0.229
0.10 | _ _ _ _
0.00 - - - -
0 40 80 120 _ _ _ _
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Load Ration [%]

Model SUTW31215
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 0.34 0.38 0.45
g 20 1.01 1.05 1.12
5 40 1.68 1.71 1.79
s 60 237| 239| 246
5 80 3.07 3.07 3.12
2 100 379| 376| 3.80
110 4.16 4.1 4.13
0 40 80 120 — i i i
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Model SUTW31215
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%
9 8 738 78.2
< A 1 9 73.8 78.9
= E-BQ---m 10 73.6 79.2
> | T T Bl TR B--.... -
% 70 -4 12 73.3 79.4
% 60 15 71.5 79.5
L 18 70.4 78.8
50 20 69.3 78.0
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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Model SUTW31215
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 | 20 500 | 572 | 534
9
= I 40 71.0 69.7 66.8
e 07 60 75.6 75.2 73.0
é 60 | 80 77.8 77.9 76.5
t , 100 78.8 79.6 78.7
S0 110 79.1 80.0 79.6
40 | - ' _ _
30 - - - -
0 40 80 120 _ _ _ _

Load Ration [%]
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Input Voltage [V]

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

Model SUTW31215
Temperature 25°C

ltem Line Regulation Testing Circuitry  Figure A

Obiject +15V0.1A
1.Graph 2. Values

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

15.30 V] Load 50% Load 100%
— 15.20 8 15.005 14.936
=3 9 15.002 14.937
S 15.10
> 10 10 15.000 14.937
S 15,00 5. .. a.\ & .. 12 14.996 14.937
5 A—A A A A A 15 14.994 14.937
£ 14.90
8 18 14.991 14.937

14.80 20 14.991 14.936

14.70 — _ -

14.60

6 10 14 18 22
Input Voltage [V]

Obiject -15V0.1A

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

-15.40 VOltage [V]

V] Load 50% Load 100%

-19.30 8 ~15.000 -14.931
2. .15.20 9 -14.997 -14.932
> 10 114.994 114.931
£ 1510
§ 12 -14.991 -14.931
*g -15.00 BB --@----- B - E---8 15 -14.989 -14.931
8 14.90 btk A A s A 18 -14.987 -14.931

20 -14.986 -14.931

-14.80 _ _ -

-14.70 - - -

6 10 14 18 22
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Model SUTW31215
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Obiject +15V0.1A
1.Graph —2A——  Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
—-—O—-- Input Volt. 18V Load Output Voltage [V]
Current Input Volt. | InputVolt. | Input Volt.
15.30 [A] 9[V] 12[V] 18[V]
15.20 0.00 15.174 15.166 15.149
= 0.02 15.063 15.056 15.048
)
o 15.10 0.04 15.019 | 15.012 | 15.006
S 15.00 0.06 14.987 | 14.982 | 14.978
‘g_ 0.08 14.960 14.957 14.955
R 0.10 14.936 | 14.936 | 14.936
14.80 0.1 14.924 14.926 14.927
14.70 — - - -
14.60 - - - -
0.00 0.04 0.08 0.12 — 3 N N
Load Current [A]
Obiject -15V0.1A
1.Graph —=24A—— |nput Volt. 9V | 2.Values
---EF-- Input Volt. 12V
— —O—-- InputVolt. 18V Load Output Voltage [V]
-15.40 Current Input Volt. | Input Volt. | Input Volt.
i [A] 9[V] 12[V] 18[V]
1530 1 000 | -15.179 | -15.170 | -15.152
= 1520 | 0.02 -15.058 | -15.050 | -15.043
()
g 1510 0.04 -15.014 | -15.006 | -15.002
g ' I 0.06 -14.982 | -14.977 | -14.973
‘g -15.00 0.08 -14.955 | -14.952 | -14.951
8 14.90 | 0.10 -14.931 | -14.931 | -14.930
I 0.11 -14.919 | -14.921 | -14.921
-14.80 | . - - -
-14.70 | - - - -
0.00 0.04 0.08 0.12 _ - - -

Load Current [A]

Note: Slanted line shows the range of the rated

load current.

BC-10249




SEEH

_ CcO$EL

Model SUTW31215
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +15V0.1A
Input Volt. 12V
Cycle 100 mS
ti. t, = 50us
Load Current
ty ty
Min. Load (0A) «——
Load 100% (0.1A)
200mV/div
1ms/div 1ms/div
Min. Load (0A) «——
Load 50% (0.05A)
200mV/div
1ms/div 1ms/div
Load 50% (0.05A) «——
Load 100% (0.1A)
200mV/div
1ms/div 1ms/div
8 - BC-10249
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Model SUTW31215
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object -15V0.1A
Input Volt. 12V
Cycle 100 mS
ti. t, = 50us
Load Current
ty ty
Min. Load (0A) «——
Load 100% (0.1A)
200mV/div
1ms/div 1ms/div
Min. Load (0A) «——
Load 50% (0.05A)
200mV/div
1ms/div 1ms/div
Load 50% (0.05A) «——
Load 100% (0.1A)
200mV/div
1ms/div 1ms/div
9 - BC-10249
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Model SUTW31215
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Object +15V0.1A
1.Graph 2.Values
—2A—— Input Volt. 36V
——0O—-— Input Volt. 76V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
[A] 36 [V] 76 [V]
S 40 0.00 2 2
E, 0.02 2 2
© 0.04 3 2
2 30
= 0.06 4 3
=~ 0.08 6 3
- 20
s 0.10 12 4
o P 0.11 14 5
10 // ~ i _
—&— & —-o -9 _ _ _
0 ‘ - - -
0.00 0.04 0.08 0.12 — i i
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-10249




__CcO$EL

Model SUTW31215
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Obiject -15V0.1A
1.Graph 2.Values
—24A— Input Volt. 36V
—-—O—-- Input Volt. 76V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
[A] 36 [V] 76 [V]
< 40 0.00 2 2
E 0.02 2 2
o) 0.04 2 2
> 30
= 0.06 4 3
> 0.08 7 3
= 20
I 0.10 11 3
= 0.11 3
0.00 0.04 0.08 0.12 ~ 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-10249
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Model SUTW31215
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject +15V0.1A
1.Graph 2.Values
—2A— Input Volt. 36V
—-—O—"- Input Volt. 76V Load Ripple-Noise [mV]
80 Current Input Volt. Input Volt.
[A] 36 [V] 76 [V]
0.00 8 5
Z 60 0.02 8 9
@ 0.04 10 9
ks 0.06 13 10
Z 40
@ 0.08 16 10
(o}
o
S 0.10 24 11
0.1 27 12
0.00 0.04 0.08 0.12 — 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-10249
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Model SUTW31215
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject -15V0.1A
1.Graph 2.Values
—2A— Input Volt. 36V
—-—O—"- Input Volt. 76V Load Ripple-Noise [mV]
80 Current Input Volt. Input Volt.
[A] 36 [V] 76 [V]
0.00 10 8
Z 60 0.02 10 10
@ 0.04 11 10
ks 0.06 11 10
Z 40
@ 0.08 11 10
(o}
o 0.10 16 11
o
0.1 19 11
0.00 0.04 0.08 0.12 — 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-10249
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Model SUTW31215
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Obiject +15V0.1A
1.Graph 2.Values
---fE+-- Load 50%
2 Load 100% Ambient Ripple Voltage
50 Temperature [mV]
[°C] Load 50% Load 100%
< 40 -60 7 15
E -40 7 15
o) -20 7 12
> 30
= 0 5 10
> 25 3 9
- 20
_& 55 3 9
o 60 3 9
10 _ _ _
B----0----B..
B — 3 3
SRl = ofal
0 ‘ - - -
-60 -20 20 60 _ _ _
Ambient Temperature [°C]
Input Volt. 48V
Object -15V0.1A
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 9
> 30
£ 0 3 10
=~ 25 3 10
- 20
I 55 3 7
o 60 3 7
Ambient Temperature [°C]
Input Volt. 48V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10249
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Model SUTW31215
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +15V0.1A
1.Graph —A—— Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
—-—O—-- Input Volt. 18V Ambient Output Voltage [V]
Temperature | InputVolt. | InputVolt. | Input Volt.
15.20 [°C] 9V] 12[V] 18[V]
15.10 -60 14.894 14.894 14.894
= -40 14.914 14.914 14.914
()
o 15.00 -20 14.928 | 14.928 | 14.927
E 14.90 _a—a—8 B Ba 0 14.936 | 14.936 | 14.935
‘g 25 14.939 | 14.938 | 14.938
R 55 14.932 | 14.932 | 14.931
14.70 60 14.931 14.930 | 14.930
14.60 — - - -
14.50 - - - -
-60 -20 20 60 — 3 N N
Ambient Temperature [°C]
Load 100%
Obiject -15V0.1A
1.Graph —=24A—— Input Volt. 9V | 2.Values
---EF-- Input Volt. 12V
— —O—-- InputVolt. 18V Ambient Output Voltage [V]
-15.30 Temperature | InputVolt. | InputVolt. | Input Volt.
[°C] 9[V] 12[V] 18[V]
-19.20 -60 -14.885 | -14.886 | -14.888
= .15.10 -40 -14.905 | -14.907 | -14.908
()
2 15.00 -20 -14.920 | -14.921 | -14.922
E ' 0 -14.929 | -14.929 | -14.930
‘g‘_ -14.90 P_—‘G’*' & 25 -14.932 | -14.932 | -14.932
3 1480 55 -14.926 | -14.926 | -14.925
60 -14.924 | -14.924 | -14.923
-14.70 . - - -
-14.60 - - - -
-60 -20 20 60 _ - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10249
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SUTW31215

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 - 0.1A (AVR2):0 - 0.1A
* 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 +15V0.1A
it Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Volt 55 9 0 15.175
aximum Voltage 4249 1.7
Minimum Voltage -40 9 0.1 14.677
Object -15V0.1A
it Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Volt 25 9 0 -15.180
aximum Voltage 4249 1.7
Minimum Voltage -40 9 0.1 -14.682
- 16 - BC-10249
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Model SUTW31215
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Obiject +15V0.1A
1.Graph 2.Values
Time since Output
start Voltage
15.20 [H] V]
1510 0.0 14.934
=, 0.5 14.934
o 15.00
2 1.0 14.934
g 1490 2.0 14.934
‘g_ 14.80 3.0 14.934
8 14.70 4.0 14.934
5.0 14.934
14.60 6.0 14.934
14.50 7.0 14.934
0 2 4 6 8 10 8.0 14.934
Time [H]
Input Volt. 12V
Load 100%
Obiject -15V0.1A
1.Graph 2.Values
Time since Output
-15.30 start Voltage
H \Y;
-15.20 [H] AJ
0.0 -14.933
=, -15.10 0.5 -14.933
()
S _15.00 1.0 -14.933
2 -14.90 2.0 -14.933
‘g 3.0 -14.933
5 4.0 -14.933
-14.70 5.0 -14.933
-14.60 6.0 -14.933
7.0 -14.933
0 2 4 6 8 10 8.0 -14.933
Time [H]
Input Volt. 12V
Load 100%
- 17 - BC-10249
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Model SUTW31215
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject +15V0.1A
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 % 0.1 3.0 3.1 0.5 24
100 % 0.1 3.2 3.3 0.3 1.2
90%
Output ___/________!f_ _____ 2
Volt. 10%/ I I \
b e iF———— ——rr R
Il
Input i
Volt. | |
Td Tr s Th| Tf
<——>l<— H
I
T N
- 18 - BC-10249
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Model SUTW31215
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject -15V0.1A
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 % 0.1 3.1 3.2 0.5 3.1
100 % 0.1 3.2 3.3 0.3 1.5
90%
Output ___/________!f_ _____ 2
Volt. 10%/ I I \
b e iF———— ——rr R
Il
Input i
Volt. | |
Td Tr s Th| Tf
<——>l<— H
I
T N
- 19 - BC-10249
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Model SUTW31215
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V0.1A
1.Graph 2.Values
---E+-- Load 50%
2 Load 100% Ambient Input Voltage
12 Temperature [V]
[°C] Load 50% Load 100%
10 -60 3.3 4.9
>, -40 3.3 4.9
% 8 -20 3.5 4.9
o 0 3.5 5.1
> 6
5 | . a—4A 25 3.5 5.3
2 ™~ 55 3.7 55
I N =l
S = N Al = iy & -- 60 3.7 5.5
2 - - -
0 - - -
-60 -20 20 60 — B N
Ambient Temperature [°C]
Obiject -15V0.1A
1.Graph 2.Values
---f+-- Load 50%
2 Load 100% Ambient Input Voltage
12 Temperature [V]
[°C] Load 50% Load 100%
10 -60 3.3 4.9
>, -40 3.3 4.9
% 8 -20 3.5 4.9
§ 6 0 3.5 5.1
5 . a—A 25 3.5 5.3
2 ™~ 55 3.7 55
I N cfal
o R & -- 60 3.7 5.5
2 - - -
0 - - -
-60 -20 20 60 — B N
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-10249
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Model SUTW31215
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Obiject +15V0.1A
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 15.0 0.10 0.10 0.10
% 14.3 0.27 0.28 0.28
8 12 13.5 0.28 0.30 0.29
S 12.0 0.32 0.33 0.32
‘g_ 8 10.5 0.36 0.37 0.35
3 9.0 0.40 0.40 0.38
4 7.5 0.44 0.44 0.41
6.0 0.48 0.47 0.43
0 4.5 0.53 0.50 0.45
0.0 0-2 04 06 3.0 055  0.51 0.46
Load Current [A] 1.5 0.54 0.49 0.44
0.0 0.47 0.43 0.41
Obiject -15V0.1A
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 -15.00 0.10 0.10 0.10
% -14.25 0.27 0.29 0.28
8 -12 -13.50 0.28 0.30 0.29
S -12.00 0.32 0.33 0.32
‘g’_ -8 -10.50 0.36 0.37 0.35
3 -9.00 0.40 0.40 0.38
-4 -7.50 0.44 0.44 0.41
-6.00 0.48 0.47 0.43
0 -4.50 0.53 0.50 0.45
00 0-2 04 06 -3.00 055  0.51 0.46
Load Current [A] -1.50 0.54 0.49 0.44
Note: Slanted line shows the range of the rated 0.00 0.47 0.43 0.41
load current.
- 21 - BC-10249
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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)
- 22 - BC-10249






