sERH
CO$EL

TEST DATA OF SUCS32412

Regulated DC Power Supply
Mar 23, 2005

Approved by : 7;1244,& ,du.g/vm o2l

Tetsuo Sugimori Design Manager

Prepared by : W MM

Hayato Nakatsubo Design Engineer

COSEL CO.,LTD.



SEEH

— CO$EL

CONTENTS

1.Input Current (by Input Voltage) « < « «+ =+ =+« « e v v v v oe v
2.Input Current (by Load Current) « « <« =+ =« e v e v i
3.'npUt Power (by Load Current) ..........................
4_Efﬁciency (by |nput Voltage) ...........................
5_Efﬁciency (by Load Current) ...........................
6.Line Regulation ..................................
7.Load Regulation ..................................
8_Dynamic Load Response .............................
9R|pp|e V°|tage (by Load Cun-ent) ........................
10R|pple-N0|se ....................................
11.Ripple Voltage (by Ambient Temperature) - - « « =c - =« o v o e e e ve
1 2.Ambient Temperature DAft =« <« c«c o ottt un oo e
130utput Voltage Accuracy ............................
14.Time Lapse Drift - - -+« ¢« - B I B R
15 RiseandFallTime « « « « « ¢ s s et s e e v vt v o v e v vt vt o v v s
16.Minimum Input Voltage for Regulated Output Voltage - - - - - -+ - - - - -
17.0vercurrent Protection - » « » «+ s+ s« s st ot e et i e e
18.Figure of Testlng CII’CUItry ............................
(Final Page 18)

BC-3779




SEEH

— CO$EL

Model SUCS32412
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —aA—— Load 100% | 2.Values
---f+--- Load 50%
——0O—-~ lLoad 0% Input Input Current
0.50 N N Voltage [A]
\ N \Y] Load 0% |Load 50%]Load 100%
040 \?\ \\N 0.0 0.000 | 0.000 | 0.000
< N \ 4.0 0.000 | 0.000 | 0.000
g 030 \ \ 8.0 0.000 | 0.000 | 0.000
§E \ \ \ 8.8 0.021 0.001 0.000
g \ N 9.2 0.021 0.005 | 0.004
g o 5 A 9.6 0.020 | 0208 | 0.425
N" <X 12.0 0.018 | 0165 | 0323
0.10 *‘%ﬁg PR 16.0 0016 | 0.125 | 0.237
_ & 18.0 0015 | 0.112 | 0.210
0.00 O0R -0 -6--0- ¢ -0 20.0 0.014 | 0.101 | 0.189
0 10 20 30 40 50 24.0 0.013 | 0.085 | 0.158
input Voltage [V] 28.0 0.013 0.075 0.137
32.0 0.014 | 0.067 | 0.121
36.0 0015 | 0.062 | 0.109
Note: Slanted line shows the range of the rated 40.0 0.017 0.058 0.100
input voltage. _ _ N N
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Load Current [A]

Note: Slanted line shows the range of the rated
load current.

Model SUCS32412
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— Input Volt. 18V | 2.Values
---f+--- InputVolt. 24V
——0—-— Input Volt. 36V Load Input Current [A]
0.50 Current Input Voit. | Input Volt. | Input Voit.
\\ [A) 18[V] 24[V] 36[V]
040 O 0.000 0015 | 0013 | 0.015
T N 0.050 0.054 | 0042 | 0034
€ \ 0.100 0.093 0.071 0.053
g 0.30
5 0.150 0.132 0.100 0.072
~ 0200 | 0472 | 0.129 | 0091
o 0.20
0.250 212 . .
5 V.o 0 0.159 | 0.110
- 0.275 0.232 0.173 0.119
0.00 0.10 0.20 0.30 = - n n
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Load Current [A]

Note: Slanted line shows the range of the rated
load current.

Model SUCS32412
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——2A—— Input Volt. 18V | 2.Values
---f3F--- InputVolt. 24V
—-—0O~--— Input Volt. 36V Load Input Power [W]
5.0 Current tnput Voit. | Input Voit. | Input Volt.
N (A 18] | 24V | 36
‘o N 0.000 027| 032] 054
g - e 0.050 0.97 1.02 1.22
% 20 /f/ \ 0.100 1.66 1.71 1.91
§ -5 0.150 2.36 2.40 2.59
b ’ ,/’g' N\ 0.200 3.08 3.10 3.27
g 20 5 N 0.250 380| 381| 396
5 N 0.275 247|417 431
10 }//5/' AN - - » -
0.0 - - - -
0.00 0.10 0.20 0.30 _ _ N _
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Model SUCS32412
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry _ Figure A
Object
1.Graph 2.Values
-e-fp--- Load 50%
—&—— Load 100% Input Efficiency
86 S Voltage [%]
\\ \"| Load 50% Load 100%
78
c-]-ri{ l %\A 16 75.0 78.5
= 70 \\ @\ 18 74.6 78.8
= N = N 20 74.1 78.9
g 62 a 24 73.0 78.6
E 54 N 30 70.4 77.5
i t A 36 66.8 75.7
46
X \\ 40 63.9 74.0
T N\ - ” -
38 < N — - -
N
30
10 20 30 40 50
Input Voltage [V]
Note: Sianted line shows the range of the rated
input voltage.
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Load Current [A]

Note: Slanted line shows the range of the rated
load current.

Model SUCS32412
Temperature 25°C
item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 18V | 2.Values
---gF--- InputVolt. 24V
—:—0O—-- InputVolt. 36V Load Efficiency [%]
86 Current input Volt. | Input Volt. | Input Voit.
AN [A] 18[V] 24[V] 36[V]
[ e T = & -© 0.000 . . -
— 70 { .- W) 0.050 62.4 59.1 49.2
) i \Q 0.100 723 | 702 | 629
g 62 : /,# 2 0.150 76.1 74.8 69.5
é 54 N 0.200 77.8 77.2 73.2
w i ] 0.250 788 | 786 | 756
46 t\ 0.275 789 | 790 | 764
N e - - -
% A - : - -
30 - - - -
0.00 0.10 0.20 0.30 _ N _ -
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Input Voltage [V]

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

Model SUCS32412
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +12V0.25A
1.Graph 2.Values
---fr--- Load 50%
—2&A—— Load 100% Input Output Voltage
< Voltage vVl
12.30 N y \Y| Load 50% Load 100%
12.20 \ ) \ 16 11.949 11.948
s L 0 18 11.949 11.948
o 12.10 A
g : N 20 11.949 11.948
S 12,00 N ] 24 11.949 11.948
5 & —& 30 11.949 11.948
£ 1.9 X
3 36 11.949 11.947
11.80 N : 40 11.949 11.947
N - - -
N \
11.70 N X — - -
N
11.60
10 20 30 40 50
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Load Current [A]

Note: Slanted line shows the range of the rated
load current.

Model SUCS32412
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +12V0.25A
1.Graph —A—— Input Volt. 18V | 2.Values
---ft--- InputVolt. 24V
—:=0—-— Input Voit. 36V Load Output Voltage [V]
Current input Volt. | Input Volt. | Input Volt.
12.30 \\ Al 18v] | 241 | 36v]
12.20 R 0.000 11.951 | 11.951 | 11.952
S \ 0.050 11.950 | 11.950 | 11.950
E’ 12.10 N 0.100 11.950 | 11.950 | 11.950
S 12,00 N 0.150 11.949 | 11.949 | 11.949
5 —n s —g—a— 0.200 11.949 | 11.949 | 11.949
§ 11.90 ) 0.250 11.948 | 11.048 | 11.948
11.80 Q 0.275 11.948 | 11.948 | 11.948
N - - R R
11.70 \\\ — - - -
11.60 - R - .
0.00 0.10 0.20 0.30 = - - -
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Model SUCS32412
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
t1 tZ
Min. Load (0A) «—
Load 100% (0.25A)
\
N
(/
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)
200mVv/div
2ms/div 2ms/div
8 - BC-3779
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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]

R

Fig.Complex Ripple Wave Form

Model SUCS32412
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V0.25A
1.Graph 2.Values
——2A—— |nput Volt. 18V
—~-—0—-= InputVolt. 36V Load Ripple Voltage [mV]
50 Current input Volt. Input Volt.
L\ [A] 18 [V] 36 [V]
‘0 O 0.000 1 1
S N
(S \ 0.050 2 1
= \
0.1 1
g’ 30 AN 00 2
0.150 5 2
]
> N\ 0.200 6 3
2 5 \
g \\ 0.250 7 4
x N 0.275 8 5
10 AN - - -
0 - - -
0.00 0.10 0.20 0.30 - . -
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Model SUCS32412
Temperature 25°C
Item 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.
N A 18[V] 36 [V]
40 \\ 0.000 4 8
Z \ 0.050 5 8
o 0.100 7
g 30 N !
g 0.150 8 7
Py 0.200 9 8
Q 20 S
E- \\ 0.250 10 9
N 0.275 10 9
10 - - _AH_ - — . -
- — \ — - -
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]
Y
Fig.Complex Ripple Noise Wave Form
- 10 - BC-3779
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Model SUCS32412
item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +12V0.25A
1.Graph 2.Values
~==-f+-~-- Load 50%
—2A—— Load 100% Ambient Ripple Voltage
50 Temperature [mV]
S \\ [°C] Load 50% Load 100%
40 \\ \\ -60 9 12
g N N -40 9 12
-20 8 11
E’ 30 N\ AN
\ 0 8 10
(5]
> \ 25 6 8
2 2 \ \
a8 \\ \\ 55 4 5
14
N\ N 60 4 5
AN
iy !f - : :
o LN - : -
-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.
- 11 - BC-3779
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Model SUCS32412
Iitem Ambient Temperature Drift Testing Circuitry Figure A
Object +12V0.25A
1.Graph —aA—— Input Volt. 18V | 2.Values
--=fF--- InputVolt. 24V
—-—0—-— InputVolt. 36V Ambient Output Voltage [V]
Temperature | Input Voit. | Input Voit. | Input Volt.
12.20 S \\} [°C] 18[V] 24[V] 36[V]
12.10 A W) -60 11.924 | 11925 | 11.926
) N\ N
= N \ -40 11.939 | 11.940 | 11.941
% 12.00 ; -20 11.948 | 11.949 | 11.949
> : (N R
=] 25 11.949 | 11.949 | 11:949
8 1180 W \\
8 ) \ 55 11.937 | 11.936 | 11.935
11.70 ! AN 60 11933 | 11.932 | 11.932
\\ N\ - - - -
N\
11.60 a X — - - -
11.50 AN - - - -
-60 -20 20 60 . _ ~ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
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Model SUCS32412
Item Output Voltage Accuracy Testing Circuitry Figure A
Object +12V0.25A
1.Output 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 : 0 - 0.25A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
* Output Voltage Accuracy (Ration) = Output Voltage Accuracy 100
Rated Output Voltage
2 Values
tem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i Vol 0 36 0 11.955
M'a).amum oltage +10 +0.1
Minimum Voltage 55 36 0.25 11.935
- 13 - BC-3779
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Model SUCS32412
Temperature 25°C
item Time Lapse Drift Testing Circuitry Figure A
Object +12V0.25A
1.Graph 2.Values
Time since Output
start Voltage
12.30 [H] (\%|
12.20 | ' 0.0 11.951
% 1210 0.5 11.950
= 1.0 11.949
£ 12.00
S '~ 2.0 11.949
‘g’_ 11.90 { 3.0 11.949
3 11.80 ‘ | ‘ 4.0 11.949
— 5.0 11.949
.70 — i 6.0 11.949
11.60 . ‘ 7.0 11.949
0 2 4 6 10 8.0 11.949
Time [H]
Input Volt. 24v
Load 100%
- 14 - BC-3779
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Model SUCS32412
Temperature 25°C
Iltem Rise and Fall Time Testing Circuitry Figure A
Object +12V0.25A
1.Graph Input Volt. 24V
[ Load 50%
Output
Volt.
[2vidivl| |
0
[ Load 100%
Output
Volt. .
[2vidivl| [
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 33 34 0.1 24
100 % 0.1 34 3.5 0.1 1.2
Output o | ——— N
Volt. 10% / ' I \
A" i | — I i
”~
Input i
Volt. | |
Td Tr ' I Th| Tf
I
Ts I
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Model SUCS32412
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +12V0.25A
1.Graph 2. Values
---fF--- Load 50%
—2&—— Load 100% Ambient Input Voltage
Temperature \"/
14 N\ Q rcl Load 50% | Load 100%
12 \Q \\\ -60 6.4 9.0
E h, 3 '40 6.4 9.1
g 10 N x— QH— 20 6.4 93
g 8 < ?\ 0 6.4 9.4
N
.?; I NP S —" T g 25 6.5 9.8
£ \ 55 6.7 10.0
4 ! A 60 6.7 101
N \\ - - -
\,
2 X N - . .
0 A\ m - -
-60 -20 20 60 — - .
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-3779
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Model SUCS32412

Temperature 25°C
item Overcurrent Protection Testing Circuitry Figure A

Object | +12v0.25A

1.Graph — InputVolt. 18V | 2.Vaiues
Input Volt. 24V
input Voit. 36V Output Load Current [A]
Voltage input Volt. | Input Volt. | Input Volt.
NS
N ™ 18[V] 24[V] 36[Vv]
12 S 12.0 025] 025| 025
= 11.4 0.47 0.49 0.47
g) 8 10.8 0.48 0.49 0.48
S 9.6 0.50 0.51 0.49
3 i \ 8.4 0.52 0.52 0.49
3 4 7.2 0.54 0.53 0.50
// / 6.0 0.55 0.54 0.50
d 48 0.56 0.54 0.49
0 3.6 0.56 0.53 0.48
0.0 0.2 0.4 06 2.4 054 o050] 045
Load Current [A] 1.2 0.48 0.44 0.41
Note: Slanted line shows the range of the rated 0.0 0.57 0.48 0.48
load current.
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Figure B (Ripple and Ripple noise Characteristic)

Temperature Chamber
Electonic | | (][] —
—p|  Switch —P» Power Supply > nic .
DC Power DC Load 18174
Supply Power Meter Oscilloscope
| Relay Unit J
P
> DVM
Data Acquisition/Control Unit
Figure A
C1=0.1 ¢ F(Ceramic capacitor)
Measuring Board C2=4.7 1 F(Aluminum electrolytic capacitor)
Input pin Output pin -
—l +Vin +Vout 1
_J__ Power Subpl C1 | c2] . Eletronic
u— wer Supply R DC Load
-Vin -Vout R=50Q
_—?_—Y C=0.01uF
25mm | 1.5m 50Q 1 Oscilloscope
L Coaxial cable R Bw:100MHz
Cc
1

18
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