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Model SUCW1R51215

Temperature 25°C
item input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A— Load 100% | 2.Values
---fr--- Load 50%
—'—0—-— Load 0% Input Input Current
0.50 : Voltage [A]
L\ N ] ™ Load 0% |Load 50%]Load 100% l
040 Q \i | 0 0.000 | 0.000 | 0.000
< ~ N 2.0 0.000 | 0.000 | 0.000
£ o0 I\ N N 2.6 0.107 | 0307 [ 0.118
5 JIE | 3.8 0057 | 0355 | 0347
g JIRR I 4.0 0.053 | 0336 | 0.346
g 020 f—= [ - AV 5.8 0039 | 0.195 | 0.372
; m M\f 6.0 0.039 | 0.186 | 0.367
| | e e
0.00 u-—i | #-¢-eNe o 10.0 0029 | 0111 | 0.200
0 4 8 12 16 20 12.0 0.026 | 0.094 | 0.167
Input Voltage [V] 14.0 0.024 0.082 0.144
16.0 0022 | 0073 | 0.127
18.0 0021 | 0.067 | 0.117 ‘,
Note: Slanted line shows the range of the rated 20.0 0.020 0.062 0.105
input voltage. _ N _ _
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Model SUCW1R51215
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —&—— Input Volt. 9V | 2.Values
---f--- InputVolt. 12V
—-—0O—-~ InputVoit. 18V Load Input Current [A]
0.50 Ration Input Volt. | Input Voit. | Input Volt. ‘
(%] 9V] 12[V] 18[V] }
0.40 0 0.031 | 0.026 | 0.021 |
< 20 0.068 0.054 0.040
€ 40 0.105 0.082 0.058
o 030
5 60 0.144 0.109 0.077
o 80 | 0183 | 0.137 | 0.096
E‘ 100 0.223 0.166 0.114
110 0.244 0.180 0.124
0 40 80 120 - - n -

Load Ration [%]
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Model | SUCW1R51215
Temperature 25°C
ltem input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— Input Volt. 9V | 2.Values
--=-f+--- InputVolt. 12V
—:—0—-~ Input Volt. 18V Load Input Power [W]
5.0 Ration Input Voit. | Input Voit. { Input Volt.
%] 9[V] 12[V] 18[V]
40 0 0.28 0.32 0.38
g ! 20 0.61 0.65 0.72
5 | : 40 0.95 0.98 1.05
5 : % 60 1.29 1.31 1.39
= ! ‘ 80 1.63 1.65 1.72
220 100 199] 199| 206
110 217 2.16 2,22
1.0 o _ - - -
0.0 f 1 i - - - -
0 40 80 120 = - - -

Load Ration [%]
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Model SUCW1R51215
' Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry _Figure A
Object
1.Graph 2.Values
---f}--- Load 50%
S — g Load 100% |nput Eﬁciency
' Voltage %]
80 N M Load 50% | Load 100%
W f \\ 8 68.0 74.4
~ 70 \ 9 67.6 75.1
X -~
= i *x\ .- 1L - \\ 10 67.0 75.3
£ 60 B - P 12 65.8 75.1
2 N N 15 63.8 74.1
W s N \ 18 61.8 727
N\ AN 20 601 7
40 k\ s\ - - -
30
6 10 14 18 22
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-3640
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Model SUCW1R51215
Temperature 25°C
ltem " Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 9V | 2.Values
---f--- InputVoit. 12V
——0—'— InputVolt. 18V Load Efficiency [%]
Ration Input Volt. | InputVolt. | Input Voit.
[%] 9[V] 12[V] 18[V]
0 - - -
—_ 20 50.2 47.5 42.6
= 40 640 | 618 | 574
e 60 70.1 68.7 65.0
K 80 73.3 726 | 697
w 100 75.1 75.0 72.7
110 75.6 75.9 73.9
30 l - - 5 »
0 40 80 120 - R R R
Load Ration [%)]
BC-3640
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Model SUCW1R51215
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +15V0.05A
1.Graph 2.Values
---f--- Load 50%
—&—— Load 100% Input Output Voltage
15.30 < Voltage M
15.20 N N I\ Load 50% { Load 100%
) LAY ) 8 14.934 14.834
S 15.10 AN ) 14.927 14.834
2 15.00 N RN 10 14.924 14.834
S : — : 12 14.917 14.835
> 14.90 i ?EH -
5 N N ; 15 14.912 14.834
8 — 5 A
3 1480 X : 18 14.909 14.834
14.70 N\ o 20 14.908 14.833
' N\
14.60 M B — _ -
\\i RN I - - -
14.50 AN i
6 10 14 18 22
Input Voltage [V]
Object -15V0.05A
1.Graph 2.Values
---f8--- Load 50%
A Load 100% Input Output Voltage
-15.30 1 , — Voltage [\
15.20 ' f YT M Load 50% | Load 100%
e | - o 8 -14.933 -14.832
= -15.10 — < — 9 -14.926 -14.832
2 1500 | ¥ N B 10 14922 14832
S — g 12 -14.915 -14.832
2> -14.90 i . DR ERR - T %4 - Y B :
E N, . 15 -14.911 -14.832
3 1480 S AT - 18 -14.908 -14.831
-14.70 N ] 20 -14.906 -14.831
' N\
e ——— S - : :
-14.50 AN
6 10 14 18 22
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 6 - BC-3640
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Model SUCW1R51215
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +15V0.05A
1.Graph —aA—  Input Volt. 9V | 2.Values
---f--- InputVolt. 12V
—-~0O—-— InputVolt. 18V Load Output Voltage [V]
15.60 Current input Voit. | InputVoit. | Input Volt.
Q [Al 9[V] 12[V] 18[V]
1540 ) 0.000 15159 | 15.160 | 15.164
2 1520 | N 0008 | 15010 | 15.000 | 14.991
g ; \\ 0.016 14.966 | 14.954 | 14.946
; 15.00 : > 0.024 14.931 14.921 14.913
3 1480 0032 | 14900 | 14.893 | 14.886
3 - AN 0.040 14.871 | 14.866 | 14.862
14.60 ‘ t 0.048 14.842 | 14841 | 14.840
14.40 ‘ R 0.050 14834 | 14.835 | 14.834
i O\ 0.055 14.815 | 14.819 | 14.821
14.20 ‘ - - - -
0.00 0.02 0.04 0.06 - - - -
Load Current [A]
Object -15V0.05A
1.Graph —2A—— Input Volt. 9V | 2.Values
---£F--- InputVolt. 12V
—:—0O—-— Input Volt. 18V Load Output Voltage [V]
-15.60 ] : : Current Input Volt. | InputVolt. | Input Voit.
. : ‘, | / [A} 9[Vv] 12[V] 18[V]
-15.40 : \ 7 0.000 -15.166 | -15.167 [ -15.170
2 1520 & ] ; / 0008 | -15.011 | -14.999 | -14.991
g : | // 0.016 -14.965 | -14.953 | -14.944
§ -15.00 1 ‘ : 7 0.024 -14.930 | -14.919 | -14.912
:‘a -14.80 ‘ | E 0.032 -14.900 | -14.891 | -14.885
3 ‘ : S 0.040 -14.870 | -14.864 | -14.861
-14.60 ; ; / 0.048  -14.841 | -14.839 | -14.838
: / 0.050 -14.833 | -14.833 | -14.832
-14.40 f A
, : f / 0.055 -14.813 | -14.817 | -14.819
-14.20 7 - - - -
0.00 0.02 0.04 0.06 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 7 - BC-3640
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Model SUCW1R51215

item Dynamic Load Response

Temperature
Testing Circuitry _Figure A

25°C

Object +15V0.05A

input Voit. 12 Vv
Cycle 100 mS

Load Cumrent

t;. t; = 50pus

Min. Load (0A) «——
Load 100% (0.05A)

Al

t

200mV/div

2ms/div

Min. Load (0A) ——

Load 50% (0.025A)

200mV/div

2ms/div

Load 50% (0.025A) «——

Load 100% (0.05A)

200mV/div

2ms/div

2ms/div

2ms/div

2ms/div

BC-3640
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Model SUCW1R51215
Temperature 25°C
tem Dynamic Load Response Testing Circuitry  Figure A
Object -15V0.05A
Input Volt. 12 V
Cycle 100 mS
ti. tz = 50|.IS
Load Current 1 t
t, t,
Min. Load (0A) «——
Load 100% (0.05A) - =
200mV/div
2ms/div 2ms/div
Min. Load (0A) «——
Load 50% (0.025A)
200mV/div
2ms/div 2ms/div
Load 50% (0.025A) «+——
Load 100% (0.05A)
200mV/div
2ms/div 2ms/div
- 9 - BC-3640
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Model SUCW1R51215

Temperature 25°C

Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +15V0.05A
1.Graph 2.Values
—A—— Input Volt. 9V
—+=O—'- InputVolt. 18V Load Ripple Voltage [mV]
40 Ration Input Voit. ‘| - Input Volt.
[%] 9Vv] 18 V]
0 2 2
z 30 20 2 2
o 40 2 2
3 2 60 2 2
- 80 2 2
g 100 2 2
(4
10 110 2 2
o B o O B 0 — - -
0 20 40 60 80 100 120 _ _ _

Load Ration [%]

Measured by 100 MHz Oscilloscope.
Ripple Voltage is shown as p-p in the figure below.

Ripple [mVp-p]
T /|\/|\/|\/|\
1

Fig.Complex Ripple Wave Form

- 10 - BC-3640
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Model SUCW1R51215

: Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Obiject -15V0.05A
1.Graph 2.Values
—24A— |nput Volt. 9V
——O—-- InputVolt. 18V Load Ripple Voltage [mV]
40 Ration Input Volt. Input Volt.
[%] 9V] 18 [V]
0 2 2
E 30 20 2 2
o 40 2 2
8 20 60 2 2
- 80 2 2
a 100 2 2
% 10 110 2 2
PN e s e . — - -
0 20 40 60 80 100 120 — . .

Load Ration [%]

Measured by 100 MHz Oscilloscope.
Ripple Voltage is shown as p-p in the figure below.

Ripple [mVp-p]

Fig.Complex Ripple Wave Form

1
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Model SUCW1R51215
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +15V0.05A
1.Graph 2.Values
—2A—— Input Volt. gV
—'=O—-- InputVolt. 18V Load Ripple-Noise [mV]
40 : Ration Input Volt. Input Volt.
[%] A\ 18 V]
0 4 5
Z 20 5 5
2 T 2
Z
P 80 6 6
g 100 6 6
2
10 110 6 6
T;a.a o——o———0——0—0 — - -
0 - - -
0 20 40 60 80 100 120 — " "
Load Ration [%]
Measured by 100 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
y
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 12 - BC-3640
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Model SUCW1R51215
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object -15V0.05A
1.Graph 2.Values
—24A—— Input Volt. oV
—-=O—'- InputVoit. 18V Load Ripple-Noise [mV]
40 Ration Input Volt. Input Volt.
[%] 9[V] 18 V]
0 5 5
Z 30 20 5 5
s s ;
z
@ 20 80 6 6
& 100 6 6
2
10 110 6 6
——a——o o——0—00 — - -
0 - - -
0 20 40 60 80 100 120 — N "
Load Ration [%]
Measured by 100 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
v
Ripple
Noise[mVp-p]
~
Fig.Complex Ripple Noise Wave Form
- 13 - BC-3640
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Model SUCW1R51215
ltem Ripple Volitage (by Ambient Temp.) Testing Circuitry Figure B
Object +15V0.05A
1.Graph 2.Values
---EF-- Load 50%
—24— Load 100% Ambient Ripple Voltage
40 Temperature [mV]
\ [°C] Load 50% | Load 100%
A \ 60 2 3
s N
E 30 40 2 3
o \ -
§’ < N 20 2 3
= \ 0 2 2
g 20
® 25 2 2
8 N N 55 2 2
z N\ 60 2 2
N N — - -
i e S SS N -
0 - - -
60 40 20 O 20 40 60 _ " .
Ambient Temperature [°C]
input Volt. 12v
Object -15V0.05A
1.Graph 2.Values
~--B--- Load 50%
—2%A— Load 100% Ambient Ripple Voltage
40 Temperature [mV]
\ [°C] Load 50% | Load 100%
\ \ -60 3 3
s N\
E 30 \ -40 3 3
(] N .,
§’ \ \\ 20 3 3
= \ 0 2 2
g 20
® \ 25 2 2
g N N 55 2 2
2 o N\ 60 2 2
\ N — Z Z
AN N - - -
O 0 . e e
0 - - -
-60 -40 -20 0 20 40 60 _ _ _
Ambient Temperature [°C]
Input Volt. 12v
Measured by 100 MHz Oscilloscope.
Note: Sianted line shows the range of the rated
ambient temperature.
- 14 BC-3640
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Model SUCW1R51215
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +15V0.05A
1.Graph —A—— Input Volt. 9V | 2.Values
------ InputVolt. 12V
—-—0O—-— InputVolt. 18V Ambient Output Voltage [V]
15.30 < Temperature | inputVoit. | InputVoit. | Input Vol
1520 N ) °C] 9V} 12[V] 18[V]
' AN O -60 14.882 | 14.883 | 14.881
S 15.10 AN N 40 14.880 | 14.881 | 14.879
2 1500 N ) 20 14.873 | 14.872 | 14.871
= ) N
(3] P 2 0 14.859 | 14.858 | 14.857
> 14.90 \
3 — ] 25 14.835 | 14.835 | 14.833
- \ i
3 1480 N = =N 55 14.801 | 14.800 | 14.799
14.70 N\ 60 14794 | 14.792 | 14.791
' AN
14.60 N N
N AN - = = -
14.50 N - - - -
-60 -20 20 60 - - - -
Ambient Temperature [°C]
Load 100%
Object -15V0.05A
1.Graph ——A—— Input Volt. 9V | 2.values
=--f--- InputVolt. 12V
—-—0O—-— InputVolt. 18V Ambient Output Voltage [V]
-15.30 I < Temperature | Input Voit. | Input Voit. | Input Volt.
15.20 N i ) [°C} 9[V] 12[V] 18[V]
) > \ -60 -14.882 | -14.882 | -14.882
S .15.10 A\ : < 40 T14.881 | -14.880 | -14.880
Q
> ° ) -20 -14.871 | -14.871 | -14.871
8 -15.00 < . N
S “ ‘\ ; a 0 -14.857 | -14.856 | -14.856
|5 1490 — s, N 25 14832 | -14.831 | -14.830
-Ag' N i '-\ 3
3 -14.80 N : 55 -14.797 | -14.796 | -14.795
; AN
-14.70 N : R 60 -14.789 | -14.789 | -14.787
. 7 N _ - - -
14.60 X N - - - -
-14.50 AN | - - - -
-60 -20 20 60 - N - B
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 BC-3640
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Model SUCW1R51215
Item 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 voitage varied at random in the range as specified below.
Temperature : -40 - 55°C
Input Voltage : 9 - 18V
Load Current (AVR1) : 0 - 0.05A (AVR2):0 - 0.05A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
* Output Voltage Accuracy (Ration) = Output Voltage Accuracy x 100
Rated Output Voltage
2.Values
Object +15V0.05A
ltemn Temperature| Input Output Output Voitage Accuracy
[°C] Voltage([V] Cumrent[A] | Voltage[V] | Value [mV] | Ration [%]
i -4 18 15.2
M.a)-amum Voltage 0 0 03 +202 1.3
Minimum Volitage 55 18 0.05 14.799
Obiject -15V0.05A
tem Temperature | Input Output Output Voltage Accuracy
°C] Voltage[V] Current{A] | Voltage[V] | Value [mV] | Ration [%]
i -40 18 0 -15.213
M.a>.umum Voltage £209 +1.4
Minimum Voltage 55 18 0.05 -14.795
- 16 - BC-3640
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Model SUCW1R51215
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +15V0.05A
1.Graph 2.Values
Time since Output
15.30 — start Voltage
15.20 ' H \J
0.0 14.844
= 1510 05 14.834
S 15.00 10 14.834
9 14.90 ; 2.0 14.834
‘g‘_ 14.80 i S N 3.0 14.834
-] : 4.0 14.834
O 14.70 :
L 5.0 14.834
14.60 i ‘ 6.0 14.834
14.50 1 * — 7.0 14.834
0 2 4 6 8 10 8.0 14.833
Time [H]
Input Volt. 12v
Load 100%
Object -15V0.05A
1.Graph 2.Values
Time since Output
-15.30 — ' J’ start Voltage
-15.20 _ ? 3 ] M
; - 0.0 -14.848
= 1510 - | ! - 05 14.836
dg), '15.00 j ‘j T 1.0 '14-836
g -14.90 i 2.0 -14.836
3 480 [ T s 3.0 -14.836
3 — 4.0 -14.835
O -14.70 ;
- : 5.0 -14.836
-14.60 6.0 -14.836
-14.50 L—-— — . ' ‘ . 7.0 -14.836
0 2 4 6 8 10 8.0 -14.836
Time [H]
input Volt. 12v
Load 100%
- 17 BC-3640
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Model SUCW1R51215
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +15V0.05A
1.Graph inputVolt. 9V
:Load 50%
Output
Volt. ]
{2V/div] ]
0
[ Load 100% ]
Output
Volt.
{2vidivl| } .
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 6.3 6.4 0.1 1.9
100 % 0.1 6.5 6.6 0.1 1.0
0
Output %  ep——— mpnN
Volt. 10% / H
57 Bt E—— i | R
il -
Input i
Volt. i
Td Tr I I Th| Tf
I
Ts i
- 18 - BC-3640
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Model SUCW1R51215
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry _Figure A
Obiject -15V0.05A
1.Graph input Voit. 9V
[ Load 50% ]
Output
Voit.
[2vidiv]
0
[ Load 100%
Output
Volt.
[2vrdiv]| |
0
Input
Volt.
0 l . ]
[5V/div] Time [10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.1 6.3 6.4 0.1 1.9
100 % 0.1 6.5 6.6 0.1 1.0
0,
Output % b —\
Volt. 10% / ¥ \
4 I R i —— I
il -
Input i
Volt. i
Td Tr | ' Thi Tf
i
Ts i
19 - BC-3640
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Model _SUCW1R51215
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry _Figure A
Object | +15v0.05A
1.Graph 2.Values
---f--- Load 50%
——A—— Load 100% Ambient Input Voltage
10 Temperature
\ \\ [°C] Load 50% | Load 100%
. L\ O -60 36 52
S 8 N 40 3.6 54
P N ) -
- \\ \ 20 3.7 5.5
X = 0 38 5.7
= N 25 2.0 59
g 4,,.___{{\... R N 55 4.2 6.1
N\ N 60 42 6.2
2 . N\ - n N
AN O\ - - .
ol N - . .
-60 -20 20 60 - . .
Ambient Temperature [°C]
Object -15V0.05A
1.Graph 2.Values
--~-f+--- Load 50%
—2&—— Load 100% Ambient input Voltage
10 | Temperature
| \\ [°C] Load 50% Load 100%
sl N | N -60 35 5.1
S N N 40 35 53
g, S -20 3.6 5.4
& 6 <
;, - 0 3.7 56
5 } 25 39 5.8
L T N . i N 55 a1 6.0
N i | 60 41 6.1
2 . | AN - - N
: i \[ \ i _ _ _
0 \ i | L : - - R
-60 -20 20 60 - - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 2 - BC-3640
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Model SUCW1R51215
Temperature 25°C
item Overcurrent Protection Testing Circuitry Figure A
Object +15V0.05A
1.Graph Input Volt. 9V | 2.Values
Input Volt. 12V
Input Volt. 18V Output Load Current [A]
20 Voltage Input Volt. | InputVolt. | Input Volt
I v 9[v] 12[V] 18[V]
s N | 15.0 008] o005] 005
% ﬁ | 14.3 012] 0412] o011
g < R\ 135 0.12 0.12 0.12
S 10 ; : 12.0 0.14 0.14 0.13
3 | i
g A\NE e T o] o[ ot
3 s | 3 i } . . :
? \ \\ 75 0.19 0.18 0.17
} | 5 6.0 0.21 0.20 0.18
0 ‘ : 45 0.22 0.21 0.18
0.00 0.10 0.20 0.30 3.0 0.24 0.21 018
Load Current [A] 1.5 0.24 0.21 0.19
0.0 0.29 0.25 0.23
Object -15V0.05A
1.Graph input Volt. 9V | 2.Values
Input Volt. 12V ‘
—— nput Volt. 18V Output Load Current [A]
-20 ' I : Voltage input Volt. | Input Volt. | Input Volt.
| - v 9V} 12[V] 18[V]
-15.00 0.05 0.05 0.05
% 14.25 0.11 012] 0.1
g -13.50 0.12 0.12 0.12
9 R -12.00 0.13 0.14 0.13
E] -10.50 0.15 0.15 0.14
3 ) -9.00 0.17 0.17 0.15
| \ \\ -7.50 0.18 0.18 0.17
! ‘ -6.00 0.20 0.20 0.18
0 : -4.50 0.22 0.21 0.18
0.00 0-10 0-20 0-30 -3.00 023]  o021] o019
Load Current [A] -1.50 0.24 0.21 0.19
Note: Slanted line shows the range of the rated 0.00 0.29 0.25 0.23
load current.
- 21 - BC-3640
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Temperature Chamber
SY Y|
seoronic | | ()] — Erectoric 7
—P —> pply P adl.
DC Power DC Load v
Supply Power Meter 4.| Oscilloscope
P  Relay Unit J T
’
> DVM
Data Acquisition/Control Unit
Figure A
. . Measuring
Input pin Output pin board C1,C3=0.1 ¢ F(Ceramic capacitor)
i C2,C4=4.7 u F(Aluminum electrolytic capacitor)
Vi +Vout ¢— ; o
Power Supply ¢ 71
COM o : —0
c3 cA |
o—————5 Vin  -Vout TL 1 o R=50Q C=10000pF

g========"7 1
‘ |: 1.5m 50Q — + | Osciloscope
Coaxial cable | % ' | ew:100MHz

' R

. 25mm ! ¢

e : c :

Figure B (Ripple and Ripple noise Characteristic)
- 22 - BC-3640




