TEST DATA OF SUS60512
SUCS60512

Regulated DC Power Supply
Feb 22, 2005

’
Approved by : 2;@ . ,Jug«m e

Tetsuo Sugimori Design Manager
' !
Prepared by : ?”“W ‘ “_ - ’ !2’?“‘" i
Yoshikazu Mizuno Design Engineer

COSEL CO.,LTD.



SEEH

— CO$EL

CONTENTS
1.Input Current (by Input Voltage) « « -« + = =+« +c v e oL 1
2.Input Current(byLoad Cumrent) - -+« -« =+ -+ v v e e oot 2
3.nputPower(byLoad Current) - - - =« =+ o ¢ e o e ol 3
4 Efficiency (by Input Voltage) « « -+ - -« -« v e e ettt 4
5.Efficiency (byLoad Current) « -« « -+« c e e e ettt 5
6LineRegulation « « - <« - -+ - .o i i 6
7.LoadRegulation « -« - -« - - - - e i i -7
8.Dynamic Load Response - « - - -+ -« + s ettt i i 8
9.Ripple Voltage (by Load Cument) « « =+« = =+ e e v e v e i e et 9
10.Ripple-NOiS@ « - «+ -+« =+ v vt i 10
11.Ripple Voltage (by Ambient Temperature) - - - - -« - -« - - 0v - 1
12.Ambient Temperature Drift - - - « - - - -« « « oo bt 12
13.0utput Voltage Accuracy - - - - - =+ = s s s s a e 13
14TimelapseDrift - - - - - -« -« o e it 14
15.RiSeaNd Fall TiMe « « + « « + « « ¢ e ot v vt et ettt entnnonenss 15
16.Minimum Input Voltage for Regulated Output Voltage - - - < - <+« « - -« 16
17.0vercurrent Protection + « « « = =« = =+ o o v ottt e a e 17
18.Figure of Testing Circuitry - - - - -« < =+« = oo v oot vttt 18

(Final Page 18)

BC-3696




SEEH

— CO$EL

Model - SUS60512/SUCS60512

Temperature 25°C

ltem Input Current (by {nput Voltage) Testing Circuitry _Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---fF--- Load 50%
— —0O—'— Load 0% Input Input Current
2.50 Voltage [A]
\ \\ \%)| Load 0% |Load 50%|Load 100%
2.00 \ N 0.00 0.000 | 0.000 | 0.000
< \ NEE 1.70 0.001 | 0001 | 0002
£ o \?\ \ 2.00 0.001 | 0.001 [ 0.002
é ' NN 3.00 0.003 | 0.002 [ 0.003
= | 3.49 0.101 | 0.053 | 0.072
g1 TN N 3.83 0.095 | 0999 | 1.955
| : \ 'S > , 4.00 0.093 | 0962 | 1.899
0.50 |— S TETH- g 4.50 0.088 | 0.846 | 1.639
| el se_ 5.00 0.083 | 0.754 | 1.486
0.00 e o990 6.00 0.076 | 0626 | 1.207
0 2 4 6 8 10 7.00 0.073 | 0542 | 1.025
Input Voltage [V] 8.00 0.072 | 0481 | 0.903
9.00 0.072 | 0438 | 0.806
10.00 0.073 | 0403 [ 0730
Note: Slanted line shows the range of the rated - - - -
input voltage. — . - -
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Model SUS60512/SUCS60512
Temperature 25°C
Item input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph — A InputVolt. 4.5V |2.Values
=== ~-- Input Volt. 5V
—-—0— = Input Volt. ::\" Load Input Current [A]
250 Current Input Volt. | InputVoit. | Input Volt.
N (A a5 | sM | ov
200 0.00 0.088 0.082 0.072
< 0.10 0.382 0.345 0.221
€ 0.20 0.687 0.618 0.365
L 150
5 0.30 1.015 0.909 0.510
2 0.40 1297 | 1.182 | 0.658
g 100 0.50 1649 | 1494 | 0.809
0.55 1.829 1.657 0.886
0.50 - - - -
0.00 - - - -
0.0 04 0.6 _ _ _ _
Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Model SUS60512/SUCS60512

| Temperature 25°C

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

ltem Input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A— InputVolt. 4.5V |2.Values
------ Input Volt. 5V
—-—0—'= Input Volt. oV Load Input Power [W]
10 Current Input Volt. | Input Volt. | Input Volt.
O (A 45 | sv | em
8 \\ 0.00 0.40 0.41 0.66
g ! 0.10 1.70 1.71 2.01
I
5 6 ] \ 0.20 3.04 3.05 3.30
2 , 0.30 4.46 4.44 4.61
o .’
s , ) \ 0.40 5.90 5.86 5.93
g4 | Z N 0.50 742| 735| 727
> | N 0.55 818 8.10| 7.96
2 X - _ ~ _
F \
[ - - - -
0 ¥ - . . 5
0.0 0.2 0.4 0.6 _ - _ -
Load Current [A]

- ‘ BC-3696




SEEH

— CO$EL

Model SUS60512/SUCS60512
Temperature 25°C
item Efficiency (by Input Voltage) Testing Circuitry Figure A
Obiject
1.Graph 2.Values
---f--- Load 50%
—4A—— Load 100% Input Efficiency
100 Voltage %]
N\ V] Load 50% | Load 100%
90 4.0 80.7 80.0
= 45 81.1 81.5
R @8-
e 80 5.0 813 82.1
& t "o
c [ 6.0 80.9 83.4
QL 70
sg ; 7.0 79.7 83.9
W L 8.0 78.4 83.6
3 : 9.0 76.8 83.4
50 | 95 75.6 82.8
— - : :
40 ‘ ‘
3 5 7 9

Input Voltage [V]

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

Note: Slanted line shows the range of the rated

Model SUS60512/SUCS60512
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry _Figure A
Object
1.Graph ——A—— InputVolt. 4.5V |2Values
---fF+--- Input Volt. 5V
—-=0—-— Input Volt. av Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
[A] 4.5[V] 5V] 9Vl
90 0.00 - - -
- FEAY 0.10 71.2 70.7 60.3
= 80 ‘ = 0.20 79.7 793 733
é -0 i 0.30 81.4 81.6 78.7
2 ," 0.40 81.9 82.5 81.5
“ s ] 0.50 81.4 82.2 83.1
0.55 81.3 82.0 83.5
50 - - - -
40 - - - -
0.0 0.2 0.4 0.6 . - - -
Load Current [A]
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Model SUS60512/SUCS60512
Temperature 25°C

ltem Line Regulation Testing Circuitry Figure A

Object +12V0.5A
1.Graph 2.Values

---fF--- Load 50%
—&—— Load 100% Input Output Voltage
12.40 Voltage v
\ s M Load 50% | Load 100%

12.30 N N 4.0 12.060 12.058
= 4220 A \J 4.5 12.060 12.058
o “ N N
g N A 5.0 12.060 12.058
= 1210 \
S n X 6.0 12.060 12.058
5 4200 ! N\ 7.0 12.059 12.058
8 - |
2 ) A 8.0 12.059 12.057
o \)

11.90 [ N 9.0 12.058 12.056

11.80 (X R 9.5 12.058 12.056

N . - - -
11.70 N\
3 5 7 9

Input Voltage [V]

Note: Slanted 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 SUS60512/SUCS60512
Temperature 25°C
ltem Load Regulation Testing Circuitry _Figure A
Obiject . +12V0.5A
1.Graph —2a—— Input Voit. 4.5V | 2.Values
---f+--- Input Volt. 5V
—-—0O—-— Input Volt. Qv Load Output Voltage [V]
12.40 Current Input Volt. | Input Volt. | Input Volt.
Q [A]l 4.5[Vv] 5[V] 9Vv]
12.30 N 0.00 12.062 | 12.062 | 12.062
% 12.20 \, 0.10 12.062 | 12.061 | 12.061
E 210 \\ 0.20 12.061 12.061 | 12.059
o 1« > 0.30 12.060 | 12.060 | 12.058
%. 12.00 = # #—=- &5‘— 0.40 12.059 | 12.0589 | 12.057
g \ 0.50 12.058 | 12.058 | 12.056
11.90 t\ 0.55 12.058 | 12.058 | 12.056
11.80 \\\ — - - -
11.70 - - - -
0.0 0.2 0.4 0.6 . _ - -

BC-3696




— CO$EL

SEEH

Model SUS60512/SUCS60512
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry _Figure A
Object +12V0.5A
Input Volt. 5 V
Cycle 100 mS
t,. t, = 50ps
Load Current 1 E
t t,
Min. Load (0A) +——
Load 100% (0.5A) \
\\
200mV/div
1ms/div 1ms/div
Min. Load (0A) ——
Load 50% (0.25A)
N
L~
200mV/div
1ms/div 1ms/div
Load 50% (0.25A) «——
Load 100% (0.5A)
N
Pt
200mV/div
1ms/div 1ms/div
8 - BC-3696
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Model SUS60512/SUCS60512
: Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V0.5A
1.Graph 2.Values
—2A—— |[nput Voit. 4.5V
—=0—-— Input Volt. 9V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
\E Al 4.5[V] 9[V]
S 40 \\ 0.00 3 4
E \ 0.10 3 4
N
[} 2 4
E’ 30 \\ 0.20 3
= 0.30 3 4
° N 0.40 4 2
4 20
& N 0.50 4 )
o N 0.55 6 5
10 AN = - -
e : : :
0.0 0.2 04 0.6 _ - -
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
-9 - BC-3696
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Model SUS60512/SUCS60512

" Temperature 25°C

item Ripple-Noise ~_Testing Circuitry Figure B
Object | +12V0.5A
1.Graph '2.Values
—24A—— Input Volt. 4.5V
—-—0O—-— Input Volt. oV Load Ripple-Noise [mV]
50 Current Input Volt. Input Volt.
\\ [A] 4.5 V] IV
20 N 0.00 3 5
3 N 0.10 5 5
— N
8 %0 i \‘ 0.20 7 7
o 0.30 9 9
Z
& \ 0.40 12 10
[« % N
g 20 0.50 16 12
i o 0.55 18 13
10 -’\ - _ _
| | \
1 { - N -
0 { j - - -
0.0 0.2 0.4 0.6 - - -

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]

N

Fig.Complex Ripple Noise Wave Form
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Model SUS60512/SUCS60512
Iltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +12V0.5A
1.Graph 2.Values
--~-fF+-~-- Load 50%
—4&—— Load 100% Ambient Ripple Voltage
50 Temperature [mV]
N N\ rCj Load 50% | Load 100%
L\ N 60 3 6
E N \ -40 3 5
AN N
g 30 N\ \\ -20 3 5
£ N 0 3 4
(=]
> N 25 3 3
a 20 : \
a N\ ! A\ 55 2 3
g N ! N
N\ N 60 2 3
10 A\
< N - - .
N N\ - . :
0 - - -
-60 -20 20 60 — . .
Ambient Temperature [°C]
Input Volt. 5V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-3696
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Model SUS60512/SUCS60512
Item Ambient Temperature Drift Testing Circuitry _Figure A
Object +12V0.5A
1.Graph — A InputVolt. 4.5V [ 2.Values
---f+--- Input Volt. 5v
—:=0—-= Input Volt. 9V Ambient Output Voltage [V]
12.40 Temperature | InputVoit. | InputVolt. | Input Voit.
Q s [°C] 45v] | s 9[V]
12.30 N -60 12.006 | 12.009 | 12.007
= 1520 A \ 40 12.027 | 12.029 | 12.028
o 12
g’ § \\ -20 12.042 12.044 12.042
g 1210 N S 0 12.052 | 12.053 | 12.051
’g‘_ 12.00 | N\ 25 12.058 12.059 12.057
3 y —\ 55 12.057 | 12.057 | 12.054
11.90 E\ N 60 12.056 | 12.056 | 12.054
N N - - - -
11.80 N \
S N - : - -
11.70 \ L - - - -
-60 -20 60 - - - -
Ambient Temperature [°C}]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 BC-3696
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Model SUS60512/SUCS60512
Item Output Voltage Accuracy Testing Circuitry Figure A
Object +12V0.5A
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 : 45 - 9V
Load Current : 0 - 0.5A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
) Output Voltage Accuracy
* Output Voltage Accuracy (Ration) = % 100
Rated Output Voltage
2.Values
item Temperature | Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i 25 45 0 12.062
M-a).(lmum Voltage +18 +0.2
Minimum Voltage -40 9 0 12.027
- 13 BC-3696
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Model . SUS60512/SUCS60512

Temperature 25°C
Item Time Lapse Dirift Testing Circuitry Figure A
Object +12V0.5A
1.Graph 2.Values
Time since Output
12.40 ! start Voltage
12.30 | ! [H) A
) j 0.0 12.060

> 12.20 | 05 12.058
w T
E 12.10 1 1.0 12.058
S 20 12.058
?;_ 12.00 | 3.0 12.058
g 11.90 | 4.0 12.058

11.80 I 5.0 12.058

' ’ 6.0 12.058
11.70 — 7.0 12.058
0 2 4 6 8 10 8.0 12.058
Time [H]
Input Volt. 5v
Load 100%

BC-3696
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Model SUS60512/SUCS60512
Temperature 25°C
item Rise and Fall Time Testing Circuitry Figure A
Object +12V0.5A
1.Graph Input Volt. 5V
[ Load 50%
Output )
Volt. -
{2vrdivl|
0
[ Load 100%
Output
Volt.
[2vidvl( [ -
0.
input
Volt.
0
{2v/div] Time _[10ms/div] Time [Sms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 0.2 24 26 0.1 21
100 % 0.2 26 28 0.1 1.0
0,
Output __92 P A ——— ' L _____ N
Volt. 10% / H \
7 I E— i} b TR S
11
input i
Volt. i
Td Tr I I Thi Tf
. [
Ts i
- 15 - BC-3696
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Model SUS60512/SUCS60512
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +12V0.5A
1.Graph 2.Values
---fF--- Load 50%
—&—— Load 100% Ambient Input Voltage
10 Temperature M
N N Cl Load 50% | Load 100%
. N\ O 60 38 39
S N N 40 37 38
< N~
‘;.f, 6 N NE -20 3.6 3.6
S i 0 3.4 35
z 25 33 34
gl i & e &5 | a2
2 N i N\ — - -
N | A\ — - -
oL [N | - : :
-60 -20 20 60 - _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
16 BC-3696
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Model SUS60512/SUCS60512 :
Temperature 25°C i
ltem Overcurrent Protection Testing Circuitry Figure A
Object +12V0.5A
1.Graph —— InputVolt. 4.5V |2.Values
- |nput Volt. 5V |
s Ut Volt. oV Output Load Current [A]
Voltage | InputVolt. | InputVolt. | Input Voit.
v 4.5[Vv] 5[V] 9[Vv]
12 12.0 0.50 0.50 0.50
2 3 11.4 067] o069] o1
g’ 8 ! 10.8 0.68 0.70 0.71
9 | \ 9.6 0.71 0.73 0.72
‘g 8.4 0.73 0.75 0.72
e ¢ 7.2 0.75 0.78 0.72
Y. 6.0 0.77 0.79 0.72
| 27 4.8 0.79 080 072
0 - 3.6 0.79 0.80 0.72
0.0 0.2 0.4 0.6 0.8 1.0 24 0.76 0.77 0.69 |
Load Current [A] 1.2 0.70 0.70 0.64
Note: Slanted line shows the range of the rated 0.0 0.53 0.54 0.53
load current.
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: : Temperature Chamber
Electonic | |[(J (] R
L p|  Switch Power Supply f———pp{ Electronic N
DC Power ~ DC Load ‘ 174
Supply Power Meter Oscllloscope
P Relay Unit J
P
1P DWM
Data Acquisition/Control Unit
Figure A
C1=0.1 ;£ F(Ceramic capacitor)
Measuring Board C2=4.7 u F(Aluminum electrolytic capacitor)
Input pin Output pin -
—J +Vin +Vout 1
C1 c2| ., .
. 1 Eletronic
— Power Supply - DC Load

-Vin -Vout ¢ < R=50Q
[ R C=0.01uF

25mm ~ | 1.5m s50Q Oscilloscope
Coaxial cable R Bw: 100MHz

A

t+

Figure B (Ripple and Ripple noise Characteristic)
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