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Model SUW62412/SUCW62412
Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —a&A—— Load 100% | 2.Values
---f+--- Load 50%
——0—-— Load 0% Input Input Current
0.6 Voltage [A]
< (\Y| Load 0% |Load 50%|Load 100%
0.5 N 0.0 0.000 0.000 0.000
< N 40 0.000 0.000 0.000
g 04 8.0 0001 | 0.001 [ 0.001
g I 12.0 0.001 0.001 0.001
O 03
5 7 156.2 0.029 0.244 0.476
[=%
E 4 7: \ 16.0 0028 | 0232 | 0.450
I ‘g 18.0 0027 | 0207 | 0.399
01 ll ) ‘E-E%._; 20.0 0025 | 0.187 | 0.358
; 240 0.023 0.158 0.299
0.0 I oi-e-fe-dg-0 28.0 0.022 | 0137 | 0258
0 10 30 40 32.0 0022 | 0123 | 0.227
Input Voltage [V] 36.0 0.022 0.112 0.204
40.0 0.023 0.103 0.186
Note: Slanted line shows the range of the rated - - - -
input voltage. - - - -
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Load Ration [%]

Model SUW62412/SUCW62412
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— |nputVolt. 18V | 2.Values
~---fF--- InputVolt. 24V
—:—0—-— InputVolt. 36V Load Input Current [A]
0.60 Ration input Volt. | Input Volt. | Input Volt.
[%] 18[V] 24[V] 36[V]
0.50 0 0.027 0.023 0.022
< 20 0.099 0.077 0.059
g 040 4&4‘; 40 0170 | 0.131 | 0.094
g 0.30 A 60 0.244 0.185 0.130
g i 80 0.319 | 0.240 | 0.166
Q .
£ 420 Zjﬁ E e 100 0396 | 0.296 | 0.202
T e 110 0434 | 0324 | 0220
. i .o
0.10 o - - - -
0.00 - - - -
0 40 80 120 - - - -
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Model SUW62412/SUCW62412
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry Figure A
Obiject
1.Graph —A—— Input Volt. 18V | 2.Values
---f}-~-- InputVolt. 24V
—-—0—-— Input Voit. 36V Load Input Power [W]
10 Ration Input Volt. | Input Volt. | Input Volt.
[%] 18[V] 24 V] 36[V]
8 0 0.48 0.55 0.80
g ’ 20 1.77 1.85 2.10
B g P 40 3.07 3.14 3.39
g P 60 4.39 444 468
< . 80 5.73 5.76 5.97
g4 = 100 710|  7.10| 727
/7# / 110 7.79 7.77 7.93
2 - - - ; -
. 7,
i Sav RN RN A
0 40 80 120 . ~ _ _
Load Ration [%]
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Model SUW62412/SUCW62412
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---ft--- Load 50%
—&A—— Load 100% Input Efficiency
100 — Voltage %)
[\ Load 50% Load 100%
90 16 82.2 85.7
= i T 18 82.1 86.2
= & Brrg Ty 20 81.7 86.3
§ 0 N 24 80.8 86.2
é ! N 30 78.6 85.4
Y eo 36 75.9 84.0
j
40 73.8 83.0
=
50 - - -
40
10 20 30 40
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-3710
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Load Ration [%]

Model SUW62412/SUCW62412
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —aA—— InputVolt. 18V | 2.Values
~=--f-~-- InputVolt. 24V
—-—0—-— InputVolt. 36V Load Efficiency [%]
100 Ration Input Volt. | Input Volt. | Input Volt.
[%] 18[V] 24{V] 36[V]
20 0 - - B
—_ — =0 20 69.4 66.4 58.2
X 80 > aan 40 79.6 78.0 72.2
g 7o 228 60 835 | 825 | 784
E </ 80 85.3 84.9 81.9
Y e ./ 100 86.1 86.1 84.0
L 110 862 | 865 | 848
50 - - - -
40 - - - -
0 40 80 120 = - - -
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Model SUW62412/SUCW62412
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +12V0.25A
1.Graph 2.Values
---fF-~- Load 50%
——&—— Load 100% Input Output Voltage
12.80 . Voltage Y|
s‘ N \Y| Load 50% Load 100%
12.60 N N} 16 12.277 12.211
2 12.40 N 18 12.275 12.212
g, _ _ ﬁ\ — 20 12.274 12.212
S 12.20 24 12.271 12.212
é‘ 12.00 | 30 12.268 12.212
a ] 36 12.266 12.213
11.80 40 12.266 12.213
N - - -
11.60 \\ X — - -
11.40
10 20 30 40
Input Voltage [V]
Object -12V0.25A
1.Graph 2.Values
~=--fF--- Load 50%
—&—— Load 100% Input Output Voltage
-12.80 Voltage M
N ™ M Load 50% | Load 100%
-12.60 N \‘ 16 -12.291 -12.224
S .12.40 N 18 -12.289 -12.224
§ N B N 20 -12.287 -12.224
S -12.20 24 -12.282 -12.223
é’ -12.00 N 30 -12.279 -12.223
3 N N 36 2277 42222
-11.80 s\ N 40 -12.276 -12.222
N - - -
-11.60 \ \\\ - - -
-11.40
10 20 30 40
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- - BC-3710
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Model SUW62412/SUCW62412
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +12V0.25A
1.Graph —aA—— Input Volt. 18V | 2.Values
---f+--- InputVolt. 24V
—:—0—- InputVolt. 36V Load Output Voltage [V]
12.80 < Current Input Voit. | Input Volt. | input Volt.
N [A] 18[V] 24[V] 36[Vv]
12.60 N 0.000 12.477 | 12.464 | 12.443
2 1240 N 0050 | 12.333 | 12.328 | 12.324
E N 0.100 12290 | 12.285 | 12.280
S 12.20 0.150 12.260 | 12.256 | 12.253
3 12.00 \ 0.200 12.234 12.233 12.231
C=) N\ 0.250 12.210 12.211 12.211
11.80 ; 0.275 12.198 | 12.201 12.202
\ - - - -
11.60 N
O - - - -
11.40 - - - -
0.00 0.10 0.20 0.30 - - - -
Load Current [A]
Object -12V0.25A
1.Graph ——A—— Input Volt. 18V | 2.Values
---fF+--- InputVolt. 24V
—'=0—:— Input Volt. 36V Load Output Voltage [V]
-12.80 Current Input Volt. | Input Volt. | Input Volt.
— [A] 18[V] 24{V] 36[V]
-12.60 7 0.000 -12.507 | -12.490 | -12.466
2 1240 4 0.050 | -12.349 | -12.344 | -12.336
o ) /
E A 0.100 -12.303 | -12.297 | -12.290
S -12.20 0.150 -12.272 | -12.267 | -12.262
5 0.200 -12.247 | -12.243 | -12.240
g. -12.00 7
3 / 0.250 -12.223 | -12.221 | -12.220
-11.80 ,i 0275 | 12211 | -12.212 | -12.211
/ - - - -
-11.60 A
/ . . . -
-11.40 - - - -
0.00 0.10 0.20 0.30 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- BC-3710




— CO$EL

SEEH

Model SUWG62412/SUCW62412
Temperature 25°C
item Dynamic Load Response Testing Circuitry Figure A
Object +12V0.25A
Input Volt. 24 V
Cycle 100 mS
t;. t, = 50us
Load Current 1 t
t1 t2
Min. Load (0A) «——
Load 100% (0.25A) AN
/Z
200mV/div /
2ms/div 2ms/div
Min. Load (0A) «—
Load 50% (0.125A)
200mV/div
2ms/div 2ms/div
Load 50% (0.125A) ——
Load 100% (0.25A)
e
.
200mV/div
2ms/div 2ms/div
8 - BC-3710
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Min. Load (0A) ——
Load 100% (0.25A) AN

Min. Load (0A) ——
Load 50% (0.125A)

Load 50% (0.125A) ——
Load 100% (0.25A)

Model SUWG62412/SUCW62412
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry _Figure A
Object -12V0.25A
Input Volt. 24 V
Cycle 100 mS

t;. t; = 50ps

Load Cusrent 1

t

200mV/div

200mV/div

200mV/div

/
2ms/div 2ms/div
2msl/div 2ms/div
-~
2ms/div 2ms/div

9 - BC-3710
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Model SUW62412/SUCW62412
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V0.25A
1.Graph 2.Values
—2A—— Input Volt. 18V
——0O—-— InputVolt. 36V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
\\ [A] 18 [V] 36 [V]
40 \\ 0.000 2 2
> N
3 \ 0.050 2 2
- N
E’ 30 \ 0.100 3 3
0.150 4 3
> 0.200 5 4
L 5 \\ .
.‘g‘ \\ 0.250 8 5
o A\ 0.275 8 5
10 N\ - - -
0 - - .
0.00 0.10 0.20 0.30 — - -
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-3710




sEEH

— CO$EL

Model SUW62412/SUCW62412
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object -12V0.25A
1.Graph 2.Values
—2A— InputVolt. 18V
—+—0O—-— Input Voit. 36V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
N (A 181V] 36 V]
“© O 0.000 3 3
> N
3 \ 0.050 3 3
E’ 30 N\ 0.100 3 3
0.150 3 3
<]
> 0.200 4 3
Q 20 AN
g \ 0.250 5 4
A \
N 0.275 7 4
10 AN = - -
0 - - -
0.00 0.10 0.20 0.30 — - -
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-3710
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Model SUW62412/SUCW62412
Temperature 25°C
item Ripple-Noise Testing Circuitry Figure B
Object +12V0.25A
1.Graph 2 Values
—2A—— Input Volt. 18V
—-—O—-— InputVolt. 36V Load Ripple-Noise [mV]
50 Current Input Volt. Input Volt.
N Al 18[V] 36 [V]
40 O 0.000 3 3
s N
g \ 0.050 4 4
. .100
2 30 \‘ 0 5 5
g 0.150 5 6
P 0.200 6 6
Q. 20 =
i‘r} \\ 0.250 8 6
0.275 10 7
10 \ A o _ _
Y -©
0 - - -
0.00 0.10 0.20 0.30 — 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.
A
Ripple
Noise[mVp-p]
™
Fig.Complex Ripple Noise Wave Form
- 12 - BC-3710
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Model SUW62412/SUCW62412
Temperature 25°C
Iitem Ripple-Noise Testing Circuitry Figure B
Object -12V0.25A
1.Graph 2 Values
—2A—— InputVolt. 18V
—-—0—-= InputVolt. 36V Load Ripple-Noise [mV]
50 Current Input Volt. Input Volt.
\ [Al 18 [V] 36 [V]
40 N 0.000 5 5
z N 0.050 6 6
= N
0.100 7 7
3 30 N
<] 0.150 7 7
2
P \ 0.200 8 8
Q 20 2
é!- \\ 0.250 9 9
N 0.275 10 9
10 \ - . -
0 - - .
0.00 0.10 0.20 0.30 — . -
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]
w
Fig.Complex Ripple Noise Wave Form
- 13 - BC-3710
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Measured by 100 MHz Oscilloscope.

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

Model SUW62412/SUCW62412
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +12V0.25A
1.Graph 2.Values
--=-fF+--- Load 50%
—A—— Load 100% Ambient Ripple Voltage
50 Temperature [mV]
N [°C] Load 50% Load 100%
\\ -60 5 7
s 40 X \
(S \ \ -40 5 7
— \ N
-2
E’ 30 y \ 0 5 7
5] 0 4 6
>
2 5 \ 25 3 5
& \ A 55 2 4
® \ N 60 2 y)
10 . N - - .
. ] A\ = - -
B R B - R p—
0 - - -
-60 -20 20 60 — - n
Ambient Temperature [°C]
Input Volt. 24V
Object -12V0.25A
1.Graph 2.Values
---fF-~-- Load 50%
—4A—— Load 100% Ambient Ripple Voltage
50 Temperature [mV]
\ \ [°C] Load 50% Load 100%
S 40 \\ \\ -60 4 4
= N\ \ -40 4 4
5’ 30 \\ \ -20 4 4
o N 0 3 3
> \ 25 3 3
2 2
g8 \\ \\ 55 2 2
© \ N 60 2 2
10 N \ — - -
0 € - - -
-60 -20 20 60 - - -
Ambient Temperature [°C]
Input Volt. 24V

BC-3710
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Model SUW62412/SUCW62412
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V0.25A
1.Graph —aA—— InputVolt. 18V | 2.Values
---fF--- InputVolt. 24V
—-—0—-— InputVolt. 36V Ambient Output Voltage [V]
12.80 < Temperature | Input Volt. | Input Voit. | Input Volt,
. N [°C] 18[V] 24[V] 36[V]
12.60 B N -60 12106 | 12.107 [ 12.107
S 1240 S \ -40 12140 | 12141 | 12141
o AN N
g N \ -20 12.168 | 12.169 | 12.169
S 12.20 i 0 12.190 | 12.191 | 12.192
g 12.00 ‘ N 25 12.210 | 12.211 | 12.211
3 N A\ 55 12.224 | 12.225 | 12.225
11.80 N s\ 60 12.225 | 12.226 | 12.226
< N - - - -
11.60 \ \
N\ R - - - -
11.40 N - - - -
60 -20 20 60 - - - -
Ambient Temperature [°C]
Load 100%
Object -12V0.25A
1.Graph —aA—— Input Volt. 18V | 2.Values
-=-=-fF--- InputVolt. 24V
—:=0—-= InputVolt. 36V Ambient Output Voltage [V]
-12.80 < Temperature | Input Volt. | Input Voit. | Input Volt.
. [°C) 18[V] 24[v] 36[V]
-12.60 AN \
: N N -60 -12.115 | -12.115 | -12.114
2. 1240 A N 20 | 12.149 | 12149 | -12.149
g \ N 20 112477 | -12.478 | 12.178
g -12.20 .———l‘\r"':'_—' =8 0 ©12.200 | -12.200 | -12.200
3 12,00 } N\ 25 -12.222 | -12.221 | -12.220
3 ¥ A\ 55 -12.236 | -12.235 | -12.234
-11.80 . E\ 60 12.238 | 12.237 | -12.236
AN N - - - -
-11.60 N\
\ . - - - -
-11.40 AN - - - -
-60 -20 20 60 " - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 BC-3710
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Model SUW62412/SUCW62412

Item Output Voltage Accuracy Testing Circuitry Figure A

1.0utput Voltage Accuracy

input voltage varied at random in the range as specified below.
Temperature : -40 - 55°C
Input Voltage 18 - 36V
Load Current (AVR 1) : 0 - 0.25A (AVR2):0 - 0.25A
* Other Output : Rated Load

Output Voltage Accuracy

This is defined as the value of the output voltage, regulation load, ambient temperature and

* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2

* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2.Values
Object +12V0.25A
item Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Volta 55 18 0 12.502
aximum Yo'age 181 15
Minimum Voltage -40 18 0.25 12.140
Object -12V0.25A
item Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi 55 18 0 -12.528
'a).umum Voltage +190 116
Minimum Voltage -40 18 0.25 -12.149
BC-3710
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Model SUW62412/SUCW62412
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +12V0.25A
1.Graph 2. Values
Time since Output
12.40 start Voltage
12.30 [ M
0.0 12.213
S 1220 0.5 12.211
2 1210 1.0 12.211
S 20 12.211
y 1200 3.0 12.211
g 11.90 40 12.211
5.0 12.211
1180 6.0 12.211
11.70 7.0 12.211
0 2 4 6 10 8.0 12211
Time [H]
Input Volt. 24V
Load 100%
Object -12V0.25A
1.Graph 2 Values
Time since Output
-12.40 start Voltage
-12.30 [ M
0.0 -12.223
S -12.20 0.5 12.222
& 1210 1.0 -12.221
S 20 -12.221
y 1200 3.0 -12.221
§ -11.90 4.0 -12.221
5.0 -12.221
180 6.0 -12.221
-11.70 7.0 -12.221
0 2 4 6 10 8.0 -12.221
Time [H]
Input Volt. 24V
Load 100%
- 17 - BC-3710
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Model SUW62412/SUCW62412
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V0.25A
1.Graph Input Volt. 24V
[ Load 50% ]
Output r
Volt. - ]
[2vidiv]|
0
[ Load 100%
Output (
Volt. - -
[2vidivl| |
0
Input
Voit.
0
[10V/div] Time [10ms/div] Time [5Sms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 0.3 21 24 0.1 1.8
100 % 0.3 24 27 0.1 0.9
Output _.?2% ________ ' :._ _______ N
Volt. 10% H \
——————— AT 1% .
i -
Input i
Volt. i
Td Tr I I Th| Tf
I
Te [
- 18 - BC-3710
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Model SUWG62412/SUCW62412
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object -12V0.25A
1.Graph Input Volt. 24V
[ Load 50% ]
Output (
Volt. - ]
[2vrdivl| [
0
[ Load 100%
Output r
Volt. - 4
[2vidiv]| |
0 \
Input
Volt.
0 . s
[10V/div] Time [10ms/div] Time [5ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 03 22 25 0.1 2.0
100 % 0.3 25 2.8 0.1 1.0
0
Output 0% N p— .
Volt. 10% / !
b i EA— i S R N SN
i -
Input ii
Volt. l
Td Tr I I Th| Tf
\ .
i
TS |
- 19 - BC-3710
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Model SUW62412/SUCW62412
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +12V0.25A
1.Graph 2.Values
---fF+--- Load 50%
—2&—— Load 100% Ambient Input Voltage
30 Temperature Y]
[°C] Load 50% Load 100%
\ -60 15.5 15.7
S -40 15.5 15.5
g, 20 A < -20 15.2 15.3
0 15.1 15.3
S |
5 \ 25 15.1 15.3
g, N 55 15.1 15.1
N\ 60 14.9 15.1
0 - . -
-60 -20 20 60 _ - _
Ambient Temperature [°C]
Object -12V0.25A
1.Graph 2.Values
--=-fF--- Load 50%
—24&—— Load 100% Ambient Input Voltage
30 Temperature \"]
[°C] Load 50% Load 100%
\ -60 15.6 15.6
s -40 15.4 15.4
g 20 A -20 15.1 15.5
§ 0 15.0 15.3
2 " ol 25 15.0 15.3
g, N 55 15.0 15.0
A\ 60 148 15.0
0 - - -
-60 -20 20 60 _ N _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-3710
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Model SUW62412/SUCW62412
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +12V0.25A
1.Graph Input Volt. 18V | 2.Values
Input Volt. 24V
s |Mput Voit. 36V Output Load Current [A]
Voltage input Volt. | Input Volt. | Input Volt.
™M 18[V] 24(V] 36[V]
12 3 12.0 0.25 0.25 0.25
. 3 11.4 0.45 0.47 0.44
§> 8 \ 10.8 047| 0.49 0.46
S \\ 9.6 0.55 0.55 0.49
3 8.4 0.61 0.61 0.55
3 4 7.2 0.67 0.66 0.59
) ) 6.0 0.72 0.70 0.63
4.8 0.77 0.74 0.66
0 3.6 0.80 0.75 0.68
0.0 0.4 08 12 2.4 080 074 o068
Load Current [A] 1.2 0.75 0.69 0.65
0.0 0.91 0.84 0.80
Object -12V0.25A
1.Graph Input Volt. 18V | 2.Values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
-14 Voltage Input Voit. | Input Voit. | Input Volt.
[\ 18[V] 24[V] 36[V]
N -12.0 0.25 0.25 0.25
S 10 N 114 045] 047] 044
E’ N\ -10.8 0.47 0.49 0.46
S . \\ -9.6 0.54 0.55 0.50
3 -8.4 0.61 0.61 0.55
3 -7.2 0.67 0.66 0.59
2 ) ) -6.0 0.72 0.70 0.63
-4.8 0.77 0.74 0.66
-3.6 0.80 0.76 0.68
0.0 0.4 08 12 -2.4 080] 075| 068
Load Current [A] -1.2 0.76 0.69 0.65
Note: Slanted line shows the range of the rated 0.0 0.89 0.82 0.78
load current.
- 21 - BC-3710
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=l Temperature Chamber
Electronic | |[T][][] w—
—P»| Switch —P Power Supply P adl -
DC Power I~ DC Load 18174
Power Meter e
Supply Oscilloscope
P Relay Unit
1> DVM
Data Acquisition/Control Unit
Figure A
: C1,C3=0.1 4 F(Ceramic capacitor)
) Measuring Board C2,C4=4.7 u F(Aluminum electrolytic capacitor)
Input pin Output pin o
+Vin +Vout 1
CiZ Eletronic
Power Supply Cl1—_— B DC Load
p— COoM ca
N
o e L+ Eletronic
________ DC Load
—? -Vin -Vout r = R=50Q
C=0.01uF
25mm | 1.5m 50Q 1 Oscilloscope
- Coaxial cable R Bw:100MHz
LIf.

Figure B (Ripple and Ripple noise Characteristic)
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