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Model SUTW62412
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
0.50 Voltage [A]
V] Load 0% |Load 50%| Load 100%
0.40 | 0.0 0.000 0.000 0.000
< 4.0 0.009 0.009 0.009
S 030 | 8.0 0.008 0.008 0.008
5 12.0 0.009 0.009 0.009
E’ 020 | 14.0 0.008 0.008 0.008
£ 14.8 0.007 0.007 0.007
15.6 0.029 0.238 0.466
0.10 | 16.0 0028 | 0233 | 0453
[ PGO_ o o o\ -0 18.0 0.026 0.206 0.401
0.00 ‘ ‘ ‘ ‘ ‘ 20.0 0.025 0.187 0.359
0 10 20 30 40 50 24.0 0023 | 0.158 | 0.300
Input Voltage [V] 28.0 0.023 0.139 0.259
32.0 0.024 0.124 0.229
36.0 0.025 0.114 0.205
Note: Slanted line shows the range of the rated 40.0 0.026 0.105 0.188
input voltage. _ _ - _
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Load Ration [%]

Model SUTW62412
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
— =O—- InputVolt. 36V Load Input Current [A]
0.50 Ration Input Volt. | InputVolt. | Input Volt.
[%] 18[V] 24[V] 36[V]
0.40 | 0 0.026 0.023 0.024
< 20 0.098 0.077 0.061
‘qc‘J 40 0.171 0.130 0.096
2 0.30 |
5 60 0.245 0.185 0.132
5 80 0.319 0.241 0.168
£ 020 100 0.395 | 0296 | 0.204
110 0.434 0.326 0.222
0.10 | _ _ _ _
0.00 - - - -
0 40 80 120 _ _ _ _
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Load Ration [%]

Model SUTW62412
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- |nputVolt. 36V Load Input Power [W]
10 Ration Input Volt. | Input Volt. | Input Volt.
[%] 18[V] 24[V] 36[V]
0 0.46 0.53 0.85
3 20 1.76 1.86 2.20
5 40 3.07 3.18 3.41
§ 60 4.40 4.44 478
5 80 5.74 5.81 6.01
2 100 712|714 7.3
110 7.80 7.78 7.99
0 40 80 120 — 3 3 N
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Input Voltage [V]

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

Model SUTW62412
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%
90 16 82.2 84.9
—_ 18 82.3 86.4
S e S
= 80 B-m 20 81.4 85.8
) Trem.
S 70 -a 24 80.6 85.0
E 30 78.1 84.4
w
60 36 74.6 83.9
40 72.5 81.5
50 - - -
40
10 20 30 40 50
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Load Ration [%]

Model SUTW62412
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
——O—-- InputVolt. 36V Load Efficiency [%]
100 Ration Input Volt. | Input Volt. | Input Volt.
[%] 18[V] 24[V] 36[V]
90 | 0 - - -
— 20 69.3 65.7 55.4
2. 80 | 40 79.6 76.7 71.6
= ) ) )
£ - 60 83.2 82.5 76.6
2 80 85.1 84.0 81.2
Yool , 100 85.7 85.5 83.5
o 110 86.1 86.3 84.0
50 | - - - -
40 - - - -
0 40 80 120 _ _ _ _
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Input Voltage [V]

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

Model SUTW62412
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Obiject +12V0.25A
1.Graph 2.Values
---E+-- Load 50%
—+&—— Load 100% Input Output Voltage
Voltage [V]

12.50 V] Load 50% | Load 100%
1240 16 12.264 12.198
= 18 12.262 12.199
> 12.30 20 12.261 12.199
S BEQ--8---8---@--0 : :

S 12.20 A AN S 24 12.258 12.199
5 30 12.254 12.199
£ 1210

8 36 12.253 12.199

12.00 40 12.252 12.199

11.90 — - -

11.80

10 20 30 40 50
Input Voltage [V]
Obiject -12V0.25A
1.Graph 2.Values
---EF-- Load 50%
= Load 100% Input Output Voltage

-12.60 Voltage V]

V] Load 50% Load 100%

-12.50 16 -12.270 -12.202
2. .12.40 18 -12.268 -12.202
()

2 20 -12.265 -12.202
= -12.30
S EO0--B----B---0--8 24 -12.262 -12.202
*g -12.20 AAA—A— A A 30 -12.259 -12.201
8 12.10 36 -12.257 -12.201
40 -12.257 -12.201
-12.00 _ _ -
-11.90 - - -
10 20 30 40 50
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Model SUTW62412
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Obiject +12V0.25A
1.Graph —A—— Input Volt. 18V | 2.Values
---EF-- Input Volt. 24V
—-—O—-- Input Volt. 36V Load Output Voltage [V]
Current Input Volt. | InputVolt. | Input Volt.
12.60 [A] 18[V] 24[V] 36[V]
12.50 0.000 12.463 12.447 12.424
% 0.050 12.322 12.318 12.310
o> 12.40 0.100 12.278 | 12273 | 12.267
S 12.30 0.150 12.248 | 12.244 | 12.241
‘g_ 0.200 12.222 12.220 12.218
E 0.250 12198 | 12.199 | 12.199
12.10 0.275 12.186 12.188 12.189
12.00 — - - -
11.90 - - - -
0.00 0.10 0.20 0.30 — 3 N i
Load Current [A]
Obiject -12V0.25A
1.Graph —=2A—— Input Volt. 18V | 2.Values
---EF-- InputVolt. 24V
— —O—-- Input Volt. 36V Load Output Voltage [V]
-12.70 Current Input Volt. | InputVolt. | Input Volt.
— [A] 18[V] 24[V] 36[V]
1260 1 0.000 | -12.494 | -12.476 | -12.451
% -12.50 0.050 -12.334 | -12.329 | -12.323
2 12.40 N\ 0.100 -12.284 | -12.278 | -12.272
E ' I 0.150 -12.251 | -12.247 | -12.243
‘g -12.30 0.200 -12.225 | -12.223 | -12.220
8 1220 | 0.250 -12.202 | -12.201 | -12.200
s 0.275 -12.190 | -12.191 | -12.191
-12.10 | _ - - -
-12.00 | - i i i
0.00 0.10 0.20 0.30 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Model SUTW62412

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject +12V0.25A

Input Volt. 12V

Cycle

Min. Load (0A) «——
Load 100% (0.25A)

Min. Load (0A) «——
Load 50% (0.125A)

100 mS

ti. t, = 50us

Load Current

t

200mV/div

B

1ms/div

1ms/div

[

200mV/div
1ms/div 1ms/div
Load 50% (0.125A) «——
Load 100% (0.25A)
200mV/div
1ms/div 1ms/div
8 - BC-10278
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Model SUTW62412

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject -12V0.25A

Input Volt. 12V

Cycle

Min. Load (0A) «——
Load 100% (0.25A)

Min. Load (0A) «——
Load 50% (0.125A)

100 mS

t;. t, = 50us

Load Current

t

200mV/div

B

1ms/div

1ms/div

N SuREEEY

200mV/div
1ms/div 1ms/div
Load 50% (0.125A) «——
Load 100% (0.25A)
200mV/div
1ms/div 1ms/div
9 - BC-10278
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Model SUTW62412
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Obiject +12V0.25A
1.Graph 2.Values
—24A— Input Volt. 18V
—-—O—-- Input Volt. 36V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
[A] 18 [V] 36 [V]
< 40 0.000 3 4
E 0.050 3 4
g 0.100 4 4
> 30
= 0.150 7 4
> 0.200 8 5
= 20
_& 0.250 12 5
o 0.275 13 6
0.00 0.10 0.20 0.30 ~ 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-10278
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Model SUTW62412
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Obiject -12V0.25A
1.Graph 2.Values
—24A— Input Volt. 18V
—-—O—-- Input Volt. 36V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
[A] 18 [V] 36 [V]
S 40 0.000 5 3
E 0.050 5 3
o) 0.100 5 3
> 30
= 0.150 8 5
> 0.200 8 5
= 20
I 0.250 11 5
o 0.275 14 6
0.00 0.10 0.20 0.30 — 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-10278
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Model SUTW62412
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject +12V0.25A
1.Graph 2.Values
—24A— Input Volt. 18V
—-—O—"- Input Volt. 36V Load Ripple-Noise [mV]
80 Current Input Volt. Input Volt.
[A] 18 [V] 36 [V]
0.000 4 5
Z 60 0.050 4 5
@ 0.100 5 5
ks 0.150 7 5
Z 40
@ 0.200 9 7
(o}
.0% 0.250 13 8
0.275 15 8
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.
Ripple
Noise[mVp-p]
Fig.Complex Ripple Noise Wave Form
- 12 - BC-10278
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Model SUTW62412
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject -12V0.25A
1.Graph 2.Values
—24A— Input Volt. 18V
—-—O—"- Input Volt. 36V Load Ripple-Noise [mV]
80 Current Input Volt. Input Volt.
[A] 18 [V] 36 [V]
0.000 5 8
Z 60 0.050 5 8
@ 0.100 5 8
ks 0.150 8 8
Z 40
@ 0.200 8 10
(o}
.0% 0.250 12 10
20 0.275 14 10
¢ - —-Q-—- 70-_’27((8 - - -
g — \ . : :
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.
Ripple
Noise[mVp-p]
Fig.Complex Ripple Noise Wave Form
- 13 - BC-10278
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Model SUTW62412
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Obiject +12V0.25A
1.Graph 2.Values
---fE+-- Load 50%
A Load 100% Ambient Ripple Voltage
50 Temperature [mV]
[°C] Load 50% Load 100%
< 40 -60 5 10
£ -40 5 9
% 30 -20 5 9
= 0 4 8
> 25 4 7
- 20
_g 55 3 6
o 60 3 6
10 n\ﬁ_ﬁ\ﬁ’\ﬁ\ﬁ_ﬂ - - -
B----0----B--..g...... = e - - -
0 ‘ ‘ - - -
-60 -20 20 60 — B N
Ambient Temperature [°C]
Input Volt. 24V
Object -12V0.25A
1.Graph 2.Values
---f+-- Load 50%
A Load 100% Ambient Ripple Voltage
50 Temperature [mV]
[°C] Load 50% Load 100%
< 40 -60 3 5
£ -40 3 5
% 30 -20 3 5
£ 0 3 5
=~ 25 2 4
- 20
I 55 2 3
= 60 2 3
10 . - -
— S R
0 : - - -
-60 -20 20 60 _ _ _
Ambient Temperature [°C]
Input Volt. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10278
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Model SUTW62412
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V0.25A
1.Graph —A—— Input Volt. 18V | 2.Values
---EF-- Input Volt. 24V
—-—O—-- Input Volt. 36V Ambient Output Voltage [V]
Temperature | InputVolt. | InputVolt. | Input Volt.
12.50 [°C] 18[V] 24[V] 36[V]
— 12.40 -60 12.121 12.122 | 12.121
. -40 12.146 12.146 12.146
)
o 12.30 -20 12.167 | 12.167 | 12.167
E 12.20 0 12.183 12.184 12.183
5 25 12,197 | 12198 | 12.197
£ 1210
3 55 12.205 | 12.206 12.205
12.00 60 12.206 12.206 12.206
11.90 — - - -
11.80 - - - -
-60 -20 20 60 . _ - -
Ambient Temperature [°C]
Load 100%
Object -12V0.25A
1.Graph —=2A—— Input Volt. 18V | 2.Values
---EF-- Input Volt. 24V
— —O—-- InputVolt. 36V Ambient Output Voltage [V]
-12.60 Temperature | InputVolt. | InputVolt. | Input Volt.
[°C] 18[V] 24[V] 36[V]
-12.50 -60 12122 | 12122 | -12.122
2. 12.40 -40 -12.147 | -12.147 | -12.147
)
> 12.30 -20 -12.168 | -12.168 | -12.168
E ' 0 -12.185 | -12.185 | -12.185
‘g -12.20 I/E/a/a/-a———ﬂﬂ 25 -12.200 | -12.199 | -12.199
3 -12.10 55 -12.208 | -12.207 | -12.207
60 -12.209 | -12.208 | -12.207
-12.00 . - - -
-11.90 - - - -
-60 -20 20 60 _ - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10278
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Model SUTW62412

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 . 18 - 36V
Load Current (AVR 1) : 0 - 0.25A (AVR2):0 - 0.25A
* 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 +12V0.25A
item Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 55 18 0 12.480
— +295 2.5
Minimum Voltage -40 18 0.25 11.890
Object -12V0.25A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 55 18 0 -12.509
— +293 2.4
Minimum Voltage -40 18 0.25 -11.924

- 16 - BC-10278




_CcO$EL

Model SUTW62412
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +12V0.25A
1.Graph 2.Values
Time since Output
start Voltage
12.50 [H] V]
12.40 0.0 12.192
>
= 12,30 0.5 12.198
> 1.0 12.198
g 1220 2.0 12.198
‘g 12.10 3.0 12.198
3 12.00 4.0 12.198
5.0 12.198
11.90 6.0 12.198
11.80 7.0 12.198
0 2 4 6 8 10 8.0 12.198
Time [H]
Input Volt. 24V
Load 100%
Object -12V0.25A
1.Graph 2.Values
Time since Output
-12.60 start Voltage
H V
-12.50 [H] vl
0.0 -12.198
2, -12.40 0.5 -12.204
()
g -12.30 1.0 -12.204
2 -12.20 2.0 -12.204
‘g 3.0 -12.204
ER 4.0 ~12.204
-12.00 5.0 -12.204
-11.90 6.0 -12.204
7.0 -12.205
0 2 4 6 8 10 8.0 -12.205
Time [H]
Input Volt. 24V
Load 100%
- 17 - BC-10278
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Model SUTW62412
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject +12V0.25A
1.Graph Input Volt. 24V
[ Load 50% '
Output [
Volt.
[2vidiv| [
0
[ Load 100%
Output /'
Volt.
[2vidiv| [
0
Input
Volt.
0
[10V/div] Time [10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.3 1.9 2.2 0.7 2.8
100 % 0.3 2.1 2.4 0.4 1.4
90%
Output ___/________!f_ _____ 2
Volt. 10%/ I I \
b e iF———— ——rr R
Iy
Input i
Volt. | |
Td Tr Dl Th| Tf
<——>l<— H
I
<« Ts 5 X
- 18 - BC-10278
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Model SUTW62412
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject -12V0.25A
1.Graph Input Volt. 24V
[ Load 50% '
Output f
Volt.
[2vidiv| [
0
[ Load 100%
Output /
Volt.
[2vidiv| [
0
Input
Volt.
0
[10V/div] Time [10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.3 2.2 2.5 0.7 3.0
100 % 0.3 2.3 2.6 0.4 1.5
90%
Output ___/________!f_ _____ 2
Volt. 10%/ ' \
b e iF———— ——rr R
Iy
Input i
Volt. | |
Td Tr Dl Th| Tf
<——>l<— H
I
<« Ts 5 X
- 19 - BC-10278
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Model SUTW62412
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.25A
1.Graph 2.Values
---E+-- Load 50%
2 Load 100% Ambient Input Voltage
24 Temperature [V]
[°C] Load 50% Load 100%
20 -60 15.4 15.5
> -40 15.0 15.2
% -20 15.0 15.1
o 0 14.6 15.2
> 12
= 25 14.6 15.0
2 55 14.4 14.6
60 14.6 14.7
4 - - -
0 ‘ ‘ ‘ ‘ ‘ ‘ - - -
-60 -20 20 60 — B N
Ambient Temperature [°C]
Object -12V0.25A
1.Graph 2.Values
---f+-- Load 50%
2 Load 100% Ambient Input Voltage
24 Temperature [V]
[°C] Load 50% Load 100%
20 -60 15.2 15.4
> -40 15.0 15.2
O S -20 14.8 15.0
S N~ AR ~ D - ——f#
3 0 14.6 15.0
> 12
= 25 14.6 14.8
g 4 55 14.4 14.6
60 14.4 14.6
4 - - -
0 : ‘ : ‘ : ‘ - - -
-60 -20 20 60 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.

- 20 - BC-10278
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Model SUTW62412
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Obiject +12V0.25A
1.Graph Input Volt. 18V | 2.Values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
[V] 18[V] 24[V] 36[V]
_ 2 12.0 0.26 0.26 0.26
2. 114 049| 052 0.50
g s 10.8 0.51 0.54 0.51
S 9.6 0.59 0.60 0.55
3 8.4 0.66 0.67 0.61
3 4 7.2 0.73 0.72 0.65
6.0 0.78 0.77 0.69
4.8 0.82 0.80 0.72
0 3.6 0.85 0.81 0.74
0.0 04 08 12 2.4 0.84 0.79 0.73
Load Current [A] 1.2 0.79 0.73 0.69
0.0 0.97 0.91 0.88
Obiject -12V0.25A
1.Graph Input Volt. 18V | 2.Values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
14 Voltage Input Volt. | Input Volt. | Input Volt.
[V] 18[V] 24[V] 36[V]
. -12.0 0.26 0.26 0.26
2. 10 114 049| 052| 0.0
g -10.8 0.51 0.54 0.51
S -9.6 0.59 0.60 0.55
5 ° -8.4 0.66 0.67 0.61
3 7.2 073| 073|066
2 -6.0 0.78 0.77 0.70
-4.8 0.82 0.80 0.73
-3.6 0.85 0.81 0.74
00 04 08 12 -2.4 0.85 0.79 0.73
Load Current [A] -1.2 0.79 0.74 0.69
Note: Slanted line shows the range of the rated 0.0 0.91 0.85 0.83
load current.
- 21 - BC-10278
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Temperature Chamber
Electronc | | (][] .
P Switch > > Power Supply =] > %‘?Eggiﬂc A []
DC Power Power Meter -
Supply Oscilloscope
<—‘ A
v J
»|  Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
C1=0.1 i F(Ceramic capacitor)
Measuring Board C2=4.7 4 F(Aluminum electrolytic capacitor)
Input pin Output pin A
+Vin +Vout
C1 c2| .
pp— Power Supply - oz g'gm““’
T l D.d
—(lj -Vin -Vout R=50Q
C=0.01uF
25mm | 1.5m 50Q 1 Oscilloscope
< > Coaxial cable R Bw:100MHz
T c
Figure B (Ripple and Ripple noise Characteristic)
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