CO$EL

TEST DATA OF SUS32405

Regulated DC Power Supply
Mar 8, 2005

Approved by : 7@&1«.&— /<fu (?»z,«m ol

Tetsuo Sugimori Design Manager

Prepared by : N"‘W Nakatestw

Hayato Nakatsubo Design Engineer

COSEL CO.,LTD.

SEEH



SEEH

— co$EL

CONTENTS

1.Input Current (by Input Voltage) - + « <+ =+ <+ + s e v ot e
2.Input Current (by Load Current) « -+ -+« « c v v v e v n i
3.nputPower (by Load Current) - « « =« + =t v o e et
4. Efficiency (by Input Voltage) - « < =« « =+« o s e i
5.Efficiency (by Load Current) « « = « « -« s s s s e et
6LineRegulation - - -« <+ s vttt e
7.LoadRegulation -« -« <+« e oottt
8.Dynamic Load RESPONS® + « « + » + » c » s v e et
9.Ripple Voltage (by Load Current) = « = =« « =+ ot e v v v e in i n
10.RIpple-NOISE + + + <+« « e v s n e
11.Ripple Voltage (by Ambient Temperature) « - -« « - =+ e oo v e ev e
12.Ambient Temperature Drift - - « -« « =« + o e v ot e
13.0utput Voltage Accuracy « « -+« « + « oo e et e
14.TimeLapse Drift - « -« -« -« e v vt v v
15.Riseand Fall Time « « = » =+ + ot s o v s s s ot v v v vt e s s a e s e ann
16.Minimum Input Voltage for Regulated Output Voltage - -+ <+« -+« -+«
17.0VGFCU|T9nt Protection « « = = = = ¢« « ¢+ e vt vttt i i i it i e
18.Figure of Testing Circuitry - - « « <« « « e« o e e e v i i
(Final Page 18)

BC-3754




SEEH

— CO$EL

Model SUS32405
Temperature 25°C
item Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---fF+--- Load 50%
——O—-— Load 0% Input Input Current
0.50 q Voltage [A]
\ N \Y| Load 0% |Load 50%|Load 100%
040 \ \\\\ N 0.0 0.000 | 0.000 | 0.000
< N N 4.0 0.000 | 0.000 | 0.000
'ET 050 A 8.0 0.000 | 0.000 | 0.000
E \ N \] 8.4 0.000 | 0.000 | 0.000
g \ \ 9.2 0013 | 0224 | 0453
g o I N 12.0 0.011 | 0.163 | 0.341
= g R 16.0 0.010 | 0122 | 0242
0.10 B @l g\ 18.0 0010 | 0.109 | 0.214
oy e 20.0 0.010 | 0.098 | 0.191
0.00 'Sﬂé&:ﬁuﬂtﬁ'\l" 400 24.0 0.011 | 0.083 | 0.159
0 10 20 30 40 50 28.0 0.011 | 0073 | 0.137
Input Voltage [V] 32.0 0.012 | 0065 | 0.121
36.0 0013 | 0.060 | 0.109
40.0 0.015 | 0.056 | 0.099
Note: Slanted line shows the range of the rated 42.4 0.016 0.055 0.095
input voltage. 44.0 0.017 | 0.053 | 0.092
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Note: Slanted line shows the range of the rated
load current.

Model SUS32405
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph ———— Input Volt. 18V | 2.Values
---f+--- InputVolt. 24V
—.—0—-— InputVolt. 36V Load Input Current {A]
0.50 Current Input Voit. | Input Volt. | Input Volt.
\\ [A] 18[V] 24[V] 36[V]
0.40 \\ 0.00 0.010 0.011 0.013
T N 0.12 0049 | 0039 | 0.032
T a0 \ 0.24 0.089 | 0.069 | 0.051
§ 0.36 0.129 0.098 0.070
(&)
5 020 y‘ 0.48 0.171 0.128 0.089
e /x/\_ @ 0.60 0.215 0.159 0.109
/’ e ° 0.66 0.237 0.175 0.119
0.10 et e \ - - - - -
< ’_:i;j_.e--’ \ - . - -
0.00 | sl = N - 5
0.0 0.2 0.4 0.6 — . - .
Load Current [A]
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Load Current [A]

Note: Slanted line shows the range of the rated

load current.

Model SUS32405
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— Input Volt. 18V | 2.Values
-=<fF+--- InputVolt. 24V
—:—0O—'= InputVolt. 36V Load Input Power [W]
5.0 Current Input Volt. | Input Volt. | Input Voit.
\\ [A] 18[V] 24[V] 36[V]
40 \ 0.00 0.18 0.25| 0.49
g » 0.12 0.89 0.95 1.16
N 0.24 1.60 164] 184
3.0 .
?_ . / 0.36 2.32 2.35 2.52
- . \ 0.48 3.07 3.08 3.22
2 20 "y \
£ \\ 0.60 3.85 3.82 3.93
R N 0.66 4.24 4.20 4.29
1.0 A AN
¥ i g N - - - -
0.0 E - - - -
0.0 0.2 0.4 0.6 _ _ - _
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Model SUS32405
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Obiject
1.Graph 2 Values
-—--fp--- Load 50%
—2&A—— Load 100% Input Efficiency
86 S Voltage [%]
\\ vl Load 50% Load 100%
8 —a T* » My 16 78.0 78.6
— 70 3 RN 18 77.9 79.3
§ \\ A\ N~ o 20 77
N & 5 79.6
g 62 ‘ N 24 76.4 79.8
£ 54 N 30 73.7 79.1
L t N 36 70.2 776
46
\Q \\ 40 67.3 76.3
38 A\ N — ' '
N N - - n
N
30
10 20 30 40 50
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-3754




SEEH

— CO$EL

Model SUS32405
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— Input Volt. 18V | 2.Values
--=fF--- InputVolt. 24V
—:—O—:= InputVolt. 36V Load Efficiency [%]
86 Current Input Volt. | Input Volit. | Input Voit.
N - (Al 18[V] 24[V] 36[V]
8 =] _“ﬁA VS B 0.00 - - -
— 70 i e N 0.12 68.9 64.4 52.5
X - 4PN . N
- o J 2 \\ 0.24 76.4 74.2 66.4
g 62 - : 0.36 78.6 77.7 725
é 54 d’/ \ 0.48 79.3 79.2 75.7
E AN 0.60 792 | 798 | 775
46 t\ 0.66 79.0 79.9 78.1
38 N —_ _ ' -
N - n - -
30 - - - -
0.0 0.2 04 0.6 . _ N _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model SUS32405
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +5V0.6A
1.Graph 2 Values
---f+~--- Load 50%
—4&—— Load 100% Input Output Voltage
< Voltage (\Y|
5.14 N N \] Load 50% Load 100%
5.12 L) \ 16 5.077 5.075
. N N
> A \ 18 5.077 5.075
E, 5.10 \ 20 5.077 5.075
S 508 E 24 5.077 5.075
> ._._._..i.._....t
5 N \ 30 5.077 5.075
8 506 O
a ) 36 5.077 5.075
5.04 A 40 5.077 5.075
N -a - -
N N\
5.02 N X — - -
5.00
10 20 30 40 50

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model SUS32405
Temperature 25°C
Iitem Load Regulation Testing Circuitry Figure A
Object +5V0.6A
1.Graph —-aA——  Input Volt. 18V | 2.Values
---fF--- InputVolt. 24V
—-—O—-— InputVolt. 36V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
5.14 s Al 18v] | 2aM | 361
512 N 0.00 5.079 5.078 5.079
. \ 0.12 5.078 5.078 5.078
g» 5.10 N 0.24 5077 | 5.077 | 5077
5.08 N 0.36 5076 | 5076 | 5076
% o r f{'_’ 0.48 5076 | 5076 | 5076
3 ’ 0.60 5.075 5.075 5.075
5.04 } 0.66 5075 | 5075 | 5075
N - - - .
5.02 \\\ — - - -
5.00 - - - -
0.0 0.2 0.4 0.6 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model SUS32405
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Obiject +5V0.6A
Input Volt. 24 V
Cycle 100 mS
t1 . tz = 50“5
Load Current D
t1 t2
Min. Load (0A) ——
Load 100% (0.6A) —\
N,
— ™~
f//
100mV/div
200us/div 200ps/div
Min. Load (0A) ——
Load 50% (0.3A)
A\\
P
s
100mV/div
200ps/div 200ps/div
Load 50% (0.3A) «——
Load 100% (0.6A)
) N
| T
100mV/div
200us/div 200us/div
8 - BC-3754
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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]

Fig.Complex Ripple Wave Form

Model SUS32405
Temperature 25°C
item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +5V0.6A
1.Graph 2.Values
—2A—— Input Voit. 18V
—-—0O—-~ InputVolt. 36V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
N A 18 (V] 36 [V]
< 40 \\ 0.00 2 1
E \ 0.12 3 2
/ 0.24 7 3
E’ 30
0.36 12 5
S 0.48 19 7
] 20 . 0560 29 10
z / N\ 056 35 12
10 W > Ne-® - - -
LT e Y] - : :
— |- e
o0& - . .
0.0 0.2 0.4 0.6 — - .
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Model SUS32405
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +5V0.6A
1.Graph 2.Values
—24A—— Input Volt. 18V
——0—-— Input Volt. 36V Load Ripple-Noise [mV]
50 Current Input Volt. Input Voit.
N A 18[v] 36 [V]
“© g A 0.00 5 T
N
'>; 0.12 10 11
E’ 30 0.24 13 13
S /N 0.36 19 15
¢ /‘ \xr -© 0.48 24 18
g PRI 0.60 35 22
m P _e— L AN
T N 0.66 43 24
10 ¢ = - @=="" AN - - -
+/ N - : :
0 - - -
0.0 0.2 04 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]
™
Fig.Complex Ripple Noise Wave Form
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Model SUS32405
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +5V0.6A
1.Graph 2.Values
---fF--- Load 50%
—2&A—— Load 100% Ambient Ripple Voltage
50 Temperature [mV]
\\ \\ [°C] Load 50% Load 100%
S 40 \\ \\ -60 13 21
E N N 40 13 20
< N
o 30 \\ \\ -20 12 20
% N 0 11 19
- | N 25 9 17
g 2 ti ] A 55 7 12
& ~ | SN 60 7 12
oFRea [ TN _ _ _
N "1 \g|
o L1\ - . :
-60 -20 20 60 _ _ N
Ambient Temperature [°C]
Input Volt. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
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Model SUS32405
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +5V0.6A
| 1.Graph ——4A—— InputVolt. 18V | 2.Values
---fF--- InputVolt. 24V
—-—0O—-- |Input Volt. 36V Ambient Output Voltage [V]
Temperature | InputVoit. | InputVolt. | Input Voit.
5.12 i\ Q ] 18v] | 24V | 36[V]
5.10 A\ \ -60 5.033 5.034 5.035
) N
= N \ -40 5046 | 5.048 | 5.048
(1) j
g 5.08 - -20 5057 | 5.058 | 5.059
S 506 < ;’#’/_ N\ 0 5.067 5.067 5.068
E R 25 5074 | 5074 | 5.075
3 5.04 < 55 5078 | 5078 | 5.079
5.02 . ' s 60 5079 | 5079 | 5079
< N - - - -
\
5.00 N N — - - -
4.98 N - - - -
-60 -20 60 — . . .
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
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Model SUS32405
Item Output Voltage Accuracy Testing Circuitry Figure A
Object +5V0.6A
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 : 0 - 0.6A
* Output Voltage Accuracy = +(Maximum of Output Voitage - 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 [%]
Maxi 55 18 0 5.082
'a>f|mum Voltage +18 +0.4
Minimum Voltage -40 18 0.6 5.046
- 13 - BC-3754




— CO$EL

SEEH

Model SUS32405
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +5V0.6A
1.Graph 2.Values
Time since Output
start Voltage
5.14 H] M
5.12 0.0 5.073
= 05 5.076
o 5.10 T
o | 1.0 5.076
S !
§ 5.08 [— 20 5.076
§ 5.06 3.0 5.076
3 5.04 4.0 5.076
5.0 5.076
502 6.0 5.076
5.00 7.0 5.076
0 2 4 6 10 8.0 5.076
Time [H]
Input Volt. 24v
Load 100%
- 14 - BC-3754
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Model SUS32405
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +5V0.6A
1.Graph Input Volt. 24V
[ Load 50% ]
Output r'
Volt. -
[1vidiv| |
0
[ Load 100%
Output
Volt. ( .
[1vidiv)| F
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 0.6 0.7 0.1 0.6
100 % 0.1 0.7 0.8 0.1 0.3
0,
Output __99_/"4_ _______ ' b N
Volt. 10% / I \
mll e s e S
|1
Input ii
Volt. l '
Td Tr | I Th| Tf
I
TS I
- 15 - BC-3754
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Model SUS32405
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +5V0.6A
1.Graph 2.Values
---f+--- Load 50%
—4&—— Load 100% Ambient Input Voltage
Temperature M
14 N \\ °C] Load 50% | Load 100%
12 D N -60 7.7 9.8
S i \ 40 76 9.7
g 10 %‘”ﬁp 20 75 9.8
5 8# - -\ 0 7.4 9.8
z e L L 25 74 10.1
g ° N ‘ 55 76 104
4 | s 60 76 104
< N - - -
N AN
2 i AN \ - = -
0 \ It - - -
-60 -20 20 60 . - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
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Model SUS32405

Item Overcurrent Protection

Temperature 25°C
Testing Circuitry Figure A

Object | +5V0.6A

load current.

1.Graph Input Voit. 18V | 2.Values
Input Volt. 24V

s | Ut VOIt. 36V Output Load Current [A]

Voltage Input Volt. | Input Volt. | Input Volt.
M 18v] | 24v] | 38

° £ 5.00 060 060 0.60
= . 4.75 1.03 1.06 1.07
24 N 4.50 106] 1.00] 108
S 4.00 1.11 1.12 1.10
FH 3.50 1.16 1.15 1.11
3 2 3.00 1.21 1.18 1.11
[ ) 2.50 1.26 1.20 1.11
/ 2.00 1.30 1.21 1.09
0 1.50 1.33 1.19 1.06
0.0 1.0 2.0 1.00 1.32 1.13 0.99
Load Current [A] 0.50 1.23 1.01 0.85
Note: Slanted line shows the range of the rated 0.00 1.79 1.22 1.01
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Temperature Chamber
glectonic | | (][] e
—»i Switch |—P Power Supply ectronic adl s
DC Power - DC Load 14474

Supply Power Meter Oscilloscope
g Relay Unit J
P

1P DVM
Data Acquisition/Control Unit
Figure A
C1=0.1 u F(Ceramic capacitor)
Measuring Board C2=4.7 u F(Aluminum electrolytic capacitor)
Input pin Output pin
—{ +Vin +Vout l
. Eletronic
p— Power Supply DC Load
-Vin -Vout R=50Q
C=0.01uF
- 25mm | 1.5m 50Q Oscilloscope
- -~ Coaxial cable R Bw:100MHz
&% - S
—l__'l'i-

Figure B (Ripple and Ripple noise Characteristic)
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