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Model SUCW31215
Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry _Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---g--- Load 50%
— —0—-~ Load 0% Input Input Current
1.0 | Voltage [A]
- Vi Load 0% |Load 50%|Load 100%
08 [—5 | 0.0 0.000 | 0.000 | 0.000
< o 3\ N 2.0 0.000 | 0.000 | 0.000
‘S 06 ? ‘ﬂ ; o 28 0.140 0.833 0.002
3 B NG 4.0 0.081 | 0.661 | 0.911
= B N 46 0.071 0.538 0.889
eI | 6.0 0057 | 0359 | 0723
: ‘ “h 8.0 0046 | 0260 | 0.503
0.2 l | 9.0 0043 | 0232 | 0442
T 10.0 0.040 0.209 0.394
0.0 u—lu ?& ?_ 12.0 0.035 0.175 0.325
0 4 8 24 14.0 0032 | 0.152 | 0279
Input Voltage [V] 16.0 0.029 0.134 0.244
18.0 0.027 0.121 0.218
20.0 0.025 0.110 0.197
Note: Slanted line shows the range of the rated - - - -
input voltage. - - - -
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Model SUCW31215
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 9V | 2.Values
---fF--- InputVolt. 12V
—-—0—-— InputVolt. 18V Load Input Current [A]
1.0 Ration Input Volt. | Input Volt. | Input Volt.
[%] 9] 12v] | 18V
08 0 0.043 0.035 0.027
< 20 0.119 0.091 0.066
g 06 40 0.196 | 0.148 | 0.103
5 60 0.276 0.205 0.141
S 80 0.359 | 0264 | 0.179
g o4 B 100 0437 | 0323 | 0217
B 110 0.480 0.354 0.237
0.2 . L -© - - - -
00 & - N - -
0 20 40 60 80 100 120 - - - -
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Model SUCW31215
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 9V | 2.Values
---f+--- InputVolt. 12V
—-—0O—'— InputVolt. 18V Load Input Power [W]
5.0 Ration Input Volt. | Input Voit. | Input Volt.
[%] V] 12[V] 18[V]
4.0 é 0 0.39 0.42 0.49
g 20 1.07 1.11 1.18
g a0 y'd 40 1.76 1.79 1.86
60 2.47 248 2.54
= / 80 3.20 3.18 323
g 20 E g 100 395| 389| 392
> 110 4.32 4.26 4.27
1.0 - - - -
0.0 - - - -
0 20 40 60 80 100 120 — - - -
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Model SUCW31215
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---§g--- Load 50%
—&4&—— Load 100% Input Efficiency
86 Voltage [%]
NA AN W\ Load 50% | Load 100%
78 * 8 716 75.5
g 70 3| a\ e 9 717 76.4
- . o 10 71.6 77.0
e 82 <L 1 12 71.1 775
£ 54 i 15 70.1 775
L t J 18 69.0 76.9
46 < 20 68.0 76.4
8| A - - -
i ™N - - -
| <
30 f
4 8 12 16 20 24
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Model SUCW31215
Temperature 25°C
Iltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph ~—aA—— Input Volt. 9V | 2.Values
---f+--- InputVolt. 12V
—:—0O—:= InputVolt. 18V Load Efficiency [%]
86 Ration Input Volt. | Input Volt. | Input Volt.
(%] 9[V] 12[V] 18[V]
Bl 0 ~ _ _
= 70 M 20 578 | 559 | 525
£ A 40 69.1 680 | 656
g 62 7 60 73.6 73.3 71.4
E 54 4 80 75.5 76.0 74.8
o
w 100 76.4 775 76.9
46 110 76.7 77.9 77.7
38 — - - -
30 - - - -
0 20 40 60 80 100 120 _ _ _ _
Load Ration [%)]
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Model SUCW31215
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object | +15V0.1A
'1.Graph 2.Values
---f+--- Load 50%
—&—— Load 100% Input Output Voltage
I I Voltage I\
15.30 LN IT ’ | v Load 50% | Load 100%
It
15.20 T 8 15.057 14.981
= ? £ S | 9 15.054 14.981
§> 15.10 ] i | — 10 15.051 14.981
S 15.00 : NG . S 12 15.046 14.981
3 < 15 15.043 14.980
£ 1490 | \ | .
3 ; b : 18 15.040 14.980
14.80 |—F— —t 20 15.039 14.980
N |1 - - N
14.70 AN — - -
14.60 ‘ J
4 8 12 16 20 24
input Voltage [V]
Object | -15V0.1A
1.Graph 2.Values
---&--- Load 50%
2 Load 100% Input Output Voltage
-15.40 ———— ' ~ ’ Voltage vl
B NS ) B V] Load 50% | Load 100%
1530 N | | 8 -15.055 S14.977
2 1820 [ttt | 9 -15.052 214.978
S i S ;‘ | 10 -15.050 -14.978
L AN \ 12 15.046 14.978
> { — .f. A — . - - - .
5 -15.00 e f 15 15.042 -14.979
a 3 j : . -
R T | 18 15.041 14.978
| i D AN 20 -15.040 -14.979
-14.80 BNE = = - 3
[ jC:”“ I ] _ _ _
-14.70 e
4 8 12 16 20 24

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model SUCW31215
Temperature 25°C
Item Load Regulation Testing Circuitry _Figure A
Object | +15V0.1A
1.Graph ——A—— Input Volt. 9V | 2.Values
---f--- InputVolt. 12V
—-~=0O—-— InputVolt. 18V Load Output Voltage [V]
Current input Volt. { Input Volt. | Input Volt.
15.30 \\ A ov | 12v | 18w
15.20 \Q 0.00 15.230 | 15.222 | 15.207
E ) \ 0.02 15.120 15.112 15.101
g» 15.10 LN < 0.04 15.071 | 15.063 | 15.057
S 15.00 N 0.06 15.037 | 15.031 | 15.025
‘B‘_ A\ 0.08 15.007 15.004 15.000
3 14.90 > 0.10 14.980 | 14.980 | 14.979
14.80 b 0.11 14.967 | 14.969 | 14.969
14.70 \ ~ _ - _
14.60 - - - -
0.00 0.04 0.08 0.12 _ _ _ _
Load Current [A]
Object -15V0.1A
1.Graph —-A—— Input Volt. 9V | 2.Values
---fF--- InputVolt. 12V
—-—0O—-— InputVolt. 18V Load Output Voltage [V]
-15.40 Current input Volt. | Input Volt. | Input Volt.
# [A] =AY 12[V] 18[V]
-15.30 /
7 0.00 -15.242 | -15.231 | -15.218
2. -15.20 g\ ; 0.02 -15.120 | -15.113 | -15.102
§a 510 N 0.04 -15.070 | -15.063 | -15.057
;) ) o= ;/ 0.06 -15.035 | -15.030 | -15.025
E -15.00 0.08 -15.005 | -15.002 | -15.000
8 -14.90 / 0.10 -14 977 | -14.977 | -14.977
» 0.11 -14.964 | -14.966 | -14.967
-14.80 / = - 5 -
//
-14.70 ’ - - - -
/ - - - -
0.00 0.04 0.08 0.12 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Model SUCW31215
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Obiject +15V0.1A
Input Volt. 12 V
Cycle 100 mS
t;. t, = 50pus
Load Current D
t1 t2
Min. Load (0A) «—
Load 100% (0.1A)
]
200mV/div
2ms/div 2ms/div
Min. Load (0A) ——
Load 50% (0.05A)
200mV/div
2ms/div 2ms/div
Load 50% (0.05A) «——
Load 100% (0.1A)
200mV/div
2ms/div 2ms/div
- 8 - BC-3776
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Model SUCW31215
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object -15V0.1A
Input Volt. 12 V
Cycle 100 mS
ti. t; = 50us
Load Current 1
t1 t2
Min. Load (0A) «<—
Load 100% (0.1A)
—
200mV/div
2ms/div 2ms/div
Min. Load (0A) ——
Load 50% (0.05A)
200mV/div
2ms/div 2ms/div
Load 50% (0.05A) «—
Load 100% (0.1A)
200mVv/div
2ms/div 2ms/div
9 - BC-3776
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Model SUCW31215
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +15V0.1A
1.Graph 2.Values
—2A—— Input Volt. 9V
—-—0O—-= Input Volt. 18V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
N A o V] 18 V]
w0 O 0.00 1 1
S N
3 \ 0.02 1 1
0.04 1 1
g’ 30 AN 0
0.06 2 1
S \ 0.08 3 1
2 20 \ :
a \ 0.10 5 1
@ N 0.11 7 2
10 S — - -
0 —— = - - - -
0.00 0.04 0.08 0.12 — . .
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-3776
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Model SUCW31215
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object -15V0.1A
1.Graph 2.Values
—24A—— Input Volt. 9V
—-—0—-— InputVolt. 18V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
N (A o[V] 18 (V]
< 40 \ 0.00 1 1
E \ 0.02 1 1
0.04 1 1
Ea 30 N
= 0.06 1 1
_?Q 0.08 2 1
g% N 0.10 3 1
@ < 0.11 5 1
10 AN - - -
\ " : :
oh——f—n - - - n
0.00 0.04 0.08 0.12 . _ _
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-3776
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Model SUCW31215
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +15V0.1A
1.Graph 2. Values
—2A—— Input Volt. Vv
—:—0O—-— Input Volt. 18V Load Ripple-Noise [mV]
50 Current Input Volt. Input Volt.
N [A] 9 V] 18 [V]
40 N 0.00 3 3
z N 0.02 4 4
E Y
0.04 5
2 30 A >
ke 0.06 6 5
z
Py 0.08 7 6
g% 0.10 10 7
(14 AN
0.11 12 7
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.
Y
Ripple
Noise[mVp-p]
™
Fig.Complex Ripple Noise Wave Form
- 12 - BC-3776
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Model SUCW31215
Temperature 25°C
Iitem Ripple-Noise Testing Circuitry Figure B
Object -15V0.1A
1.Graph 2.Values
—24A— Input Volt. 9V
—-=0—-— Input Volt. 18V Load Ripple-Noise [mV]
50 Current input Volt. Input Volt.
(Al 9[V] 18 [V]
40 0.00 16 16
g 0.02 17 19
- 0.04 19 20
8 30
g 0.06 19 20
Py 0.08 20 22
& 20 0.10 20 22
0.11 20 22
10 . _ N
0 - - -
0.00 0.04 0.08 0.12 — . .
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.
Y
Ripple
Noise[mVp-p]
™
Fig.Complex Ripple Noise Wave Form
- 13 - BC-3776
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Model SUCW31215
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +15V0.1A
1.Graph 2.Values
---f--- Load 50%
—A—— Load 100% Ambient Ripple Voltage
50 Temperature [mV]
\\ [°C] Load 50% Load 100%
‘0 \ O 60 4 11
z N N\ 40 3 9
2 . ‘ \\ -20 2 6
% \ 0 2 5
; 25 2 3
g 20 < A 55 2 2
2 AN N 60 2 2
10 1\ Y - N N
0 ) L . - - -
-60 -20 20 60 — - -
Ambient Temperature [°C]
Input Volt. 12v
Object -15V0.1A
1.Graph 2.Values
---fF--- Load 50%
—&—— Load 100% Ambient Ripple Voltage
50 Temperature [mV]
:\ [°C] Load 50% Load 100%
20 \ N 60 3 4
i N \ -20 3 4
2 o \\ \ -20 2 3
% N\ 0 2 2
i \ 25 1 1
g 2 \\ N 55 1 1
o AN N 60 1 1
10 N\ N\ - - -
\\ X - - -
0 . a N 'ﬂ———:\ll_ . - _
-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-3776
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Model SUCW31215
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +15V0.1A
1.Graph —2A—— Input Volt. 9V | 2.Values
---f+--- InputVolt. 12V
—-—0O—-— InputVolt. 18V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Voit. | Input Volt.
15.30 Q % [°C] oav; | 12M | 18M
15.20 D \ -60 14.912 14.913 14913
s \ A 40 14.939 | 14.940 | 14.939
g, 1510 > N -20 14.960 | 14.960 | 14.959
S 15.00 ) N 0 14.974 | 14.973 | 14.972
5 N 25 14.982 14,981 14.980
g 14.90 N > 55 14980 | 14.979 | 14.978
O
14.80 y s 60 14.979 | 14.978 | 14.976
14.70 \\ \\\ — - - -
14.60 N - - - -
60 -20 20 60 = - - -
Ambient Temperature [°C]
Load 100%
Object | -15V0.1A
1.Graph —A—— Input Volt. 9V | 2.Values
---fF+--- InputVolt. 12V
—:=0—-= Input Volt. 18V Ambient Output Voltage [V]
-15.40 Temperature | Input Volt. | input Voit. | Input Volt.
530 N \} [°C] 9[V] 12v] | 18v]
' N R -60 14909 | -14.912 | -14.914
S -15.20 ! O 40 14.935 | -14.938 | -14.939
8 1510 > N -20 -14.956 | -14.958 | -14.959
S \\‘ N 0 -14.970 | -14.971 | -14.972
s -15.00 \\ \)‘- 25 -14.977 | -14.978 | -14.978
g N
3 1a50 v 55 114975 | -14.975 | -14.975
! A\ 60 14.973 | -14.974 | -14.974
-14.80 \\Q \\\Q - : - »
-14.70 *\ ) — - - -
-60 -20 20 60 - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 BC-3776
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Model SUCW31215
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 (AVR 2):0 - 0.1A
* Other Output : Rated Load
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voitage) / 2
* Output Voltage Accuracy (Ration) = Output Voltage Accuracy x 100
Rated Output Voltage
2.Values
Object +15V0.1A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%)]
Maxi Volta 55 9 0 15.234
aximum Yolage 148 1.0
Minimum Voltage -40 9 0.1 14.939
Object -15V0.1A
item Temperature |nput Output Output Voltage Accuracy
[°C) Voitage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%)]
Maxi Volt 55 9 0 -15.245
:'-nflmum ofage +155 1.0
Minimum Voltage -40 9 0.1 -14,935
- 16 - BC-3776
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Model SUCW31215
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +15V0.1A
1.Graph 2.Values
Time since Output
start Voltage
15.30 H] \"|
15.20 0.0 14.981
2 05 14.980
o 15.10
> 1.0 14.980
g 1500 2.0 14.980
3 14.90 3.0 14.980
3 14.80 ‘ 40 14.980
5.0 14.980
14.70 6.0 14.980
14.60 ' 7.0 14.980
0 2 4 6 10 8.0 14.980
Time [H]
Input Volt. 12v
Load 100%
Object -15V0.1A
1.Graph 2.Values
Time since Output
-15.40 start Voltage
-15.30 |- - : [ M
I 0.0 -14.979
= 1520 - - | 05 -14.978
% -15.10 - 1.0 -14.978
S 500 B ; | 20 -14.978
‘:& e 3.0 -14.977
- Ian el A ‘ 40 14.977
-14.80 | - - ; 5.0 -14.977
- — —F*“
1470 b L ] 6.0 -14.977
‘ 7.0 -14.977
0 2 4 6 10 8.0 -14.977
Time [H]
Input Volt. 12v
Load 100%
- 17 - BC-3776
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Model SUCW31215
Temperature 25°C
item Rise and Fall Time Testing Circuitry Figure A
Object +15V0.1A
1.Graph Input Volt. 12V
[ Load 50% ]
Output
Volt. iy
[2V/div] 4
0
Output
Volt.
[2V/div] ]
0
Input
Volt.
0 |
[10V/div] Time [10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.1 34 35 0.1 1.5
100 % 0.1 35 3.6 0.1 0.7
0,
Output 8 1 — N\
Volt. 10% / H \
H—pooooo st S SN
Iy
Input i
Volt. ' |
Td Tr | I Th{ Tf
¥
TS I
- 18 - BC-3776
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Model SUCW31215
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object -15V0.1A
1.Graph Input Volt. 12V
[ Load 50% ]
Output
Volt.
[2V/div] .
0
Output )
Volt.
[2V/div] .
0
Input
Volt.
0 . |
[10V/div) Time (10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.1 35 3.6 0.1 2.1
100 % 0.1 35 3.6 0.1 1.1
0,
Output __?2 f——————— ' L _______ N .
Volt. 10% / H \
A~ i S ———
i -
Input i
Volt. | I
Td Tr I I Th| Tf
\ v
i
Ts i
- 19 - BC-3776
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Ambient Temperature [°C]

Note: Slanted line shows the range of the rated
ambient temperature.

Model SUCW31215
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object | +15V0.1A
1.Graph 2 Values
-~=-ft-~-- Load 50%
—A—— Load 100% Ambient Input Voltage
10 Temperature Y]
N\ N [°Cl Load 50% | Load 100%
. 1\ 60 36 53
s N N 40 3.9 5.4
5 \ \ -20 3.9 5.4
g ) N & 0 39 56
= \e.: 25 3.9 55
g YT E T ANdi 55 4. 58
AN N 80 4.0 5.7
2 . AN - ) »
Y \ - - -
oL I\ - : :
-60 -20 20 60 _ _ -
Ambient Temperature [°C]
Object | -15v0.1A
1.Graph 2.Values
---f+--- Load 50%
—&—— Load 100% Ambient Input Voltage
10 Temperature V]
s N [°C] Load 50% Load 100%
. [\ N 60 356 53
s \\ N -40 37 5.3
8 N \ -20 3.8 5.3
3 ) IS 0 3.8 5.5
= E \n 25 38 55
g 4m----£11\\"' TEES - EEEE -EI-""'\\\"" 55 40 5.7
, \i \? 6-(3 4;0 5:7
N AN - : -
oL I\ - : :
-60 -20 20 60 - - -
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Model SUCW31215
Temperature 25°C
item Overcurrent Protection Testing Circuitry Figure A
Object +15V0.1A
1.Graph —— Input Volt. 9V | 2.Values
Input Volt. 12V
m— |nput Volt. 18V Output Load Current [A]
20 Voltage Input Voit. | Input Volt. | Input Volt.
(\'| 9V} 12[V] 18[V]
~
16 N 15.0 0.10 0.10 0.10
2. N 14.3 0.26 0.31 0.31
(4 N
gi 12 = 13.5 0.30 0.33 0.32
; 12.0 0.34 0.37 0.35
3 8 10.5 0.38 0.40 0.38
3 9.0 0.42 0.43 0.41
4 ) 3 7.5 0.46 0.47 0.44
7 6.0 0.51 0.50 0.46
0 = 4.5 0.55 0.52 0.48
0.0 0.2 04 06 3.0 057] 053] 048
Load Current [A] 1.5 0.55 0.50 0.46
0.0 0.45 0.42 0.40
Object -15V0.1A
1.Graph ——— Input Volt. 9V | 2.Values
Input Volt. 12V
m——— |nput Volt. 18V Output Load Current [A]
-20 Voltage Input Volt. | Input Voit. | Input Volt.
- \ 9[Vv] 12{V] 18[V]
o=
16— -15.0 0.10 0.10 0.10
> *;""' > -14.3 026] 031 031
g, 2 \\ 135 0.30 0.33 0.32
g -12.0 0.34 0.36 0.35
3 -8 -10.5 0.38 0.40 0.38
3 -9.0 0.42 0.43 0.41
4 ) ) -7.5 0.46 0.47 0.44
v -6.0 0.50 0.50 0.46
0 -4.5 0.54 0.52 0.48
0.0 0.2 04 0.6 -3.0 057] 053] o048
Load Current [A] -1.5 0.55 0.50 0.46
Note: Slanted line shows the range of the rated 0.0 0.44 0.42 0.40
load current.
- 21 - BC-3776
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Temperature Chamber
Blectronic | | (][] e
—» Switch —P P¥ Power Supply P ectronic Al -
DC Power » DC Load v
Supply Power Meter Oscilloscope
P Relay Unit
>
1> DVM
Data Acquisition/Control Unit
Figure A
C1,C3=0.1 y F(Ceramic capacitor)
Measuring Board C2,C4=4.7 u F(Aluminum electrolytic capacitor)
Input pin Output pin
/
+Vin +Vout 1
ciz Eletronic
Power Supply C1”—_— B DC Load
- coM >
+
.
C3=—= 141 Eletronic
_________ DC Load
-Vin -Vout = R=50Q
| C=0.01uF
25mm | 1.5m 509 1 Oscilloscope
. - Coaxial cable R Bw:100MHz
< > —]
Lli
Figure B (Ripple and Ripple noise Characteristic)
- 22 - BC-3776






