TEST DATA OF SUS60515
SUCS60515

Regulated DC Power Supply
Feb 22, 2005

Approved by : M ,4&4_ ;,4’4«4 m/

Tetsuo Sugimori Design Manager
' ’
Prepared by : ; - 7
Yoshikazu Mizuno Design Engineer

COSEL CO.,LTD.



SEEH

— CO$EL

(Final Page 18)

CONTENTS
1.Input Current (by Input Voltage) - « -« + <« =+ e« v e v et i i 1
2.Input Current (by Load Current) « - + =+ =+ e oo v e oot i i 2
3.Input Power (by Load Current) « « =« =+ - v e v o v e 3
4 Efficiency (by Input Voltage) - - - - -+ -+ + v v o e i i 4
5.Efﬁciency (by Load Cun-ent) ........................... 5
6LineRegulation « -+ -« - -« - it i 6
7.LoadRegulation « -+ -« - o i 7
8.Dynamic Load ReSpONSe  « « « « + =+t vt ettt 8
9.Ripple Voltage (by Load Current) « -« « = <+« e v v e v v e i i 9
10.RIpplE-NOISE « «+ =+ =« = v o vt i 10
11.Ripple Voltage (by Ambient Temperature) - - - -« -« -« - o v e v v 11
12.Ambient Temperature Drift - « « - <+ -+« e e v i i 12
13.0utput Voltage Accuracy « <+ =« »« s s oot a e e 13
14.TimelapseDrift - -+t «+« - o v v e 14
15 Riseand FallTime « « « =« = « c « s o s vt it e ittt e e en e 15
16.Minimum Input Voltage for Regulated Output Voltage - - + - - - - - - - - . 16
17.0vercurrent Protaction « « « + « « « =+ c s 1 ettt e e 17
18.Figure of Testing Circuitry =+« « + =« =+ v e v v i e vt 18

BC-3697




SEEH

— CO$EL

Model SUS60515/SUCS60515
Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —2A—— Lload 100% | 2.Values
---gr--- Load 50%
—'—0—'— Lload 0% Input Input Current
2.50 - Voltage [A]
| \\ M Load 0% |Load 50%|Load 100%
200 | > N 0.00 0.000 | 0.000 | 0.000
< D N 1.70 0002 | 0.002 | 0.002
‘é 150 AN j N 2.00 0002 | 0.002 | 0.002
5 \f\ 3.00 0.003 | 0.002 | 0.003
= | N 3.66 0097 | 0.125 | 0.242
g 1w LN 383 | 0094 | 0943 | 1.022
— T % - 4.00 0.093 | 0947 | 1.862
0.50 T A7 S -0 T 4.50 0.087 | 0.835 | 1.606
-Lﬁl* Y L—\\e--ev 5.00 0083 | 0.744 | 1457
0.00 B 6.00 0077 | 0619 | 1.185
0 2 4 6 8 10 ~7.00 0.073 | 0535 | 1.006
Input Voltage [V] 8.00 0071 | 0475 | 0.894
9.00 0072 | 0432 | 0792
10.00 0072 | 0399 | 0.719
Note: Slanted line shows the range of the rated - - - -
input voltage. _ ; _ _
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Model | SUS60515/SUCS60515
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Voit. 4.5V | 2.Values
-==fF--- Input Volt. 5V
—-—0O—-— |Input Volt. 9V Load input Current [A]
250 I Current Input Volt. | Input Volt. | Input Volt.
: N A a5M | 5M | 9V
200 ‘ N 0.00 0.087 | 0.082 [ 0.072
< 1 A 0.08 0377 | 0342 | 0.219
jg 50 i, )ija 0.16 0678 | 0.608 | 0.360
3 Pt 0.24 0974 | 0894 [ 0.503
= e 0.32 1.311 1160 | 0.649
g 10 2 j \t o 0.40 1661 | 1466 | 0.798
/@4—/ e 'i 044 | 1799 | 1625 | 0873
0.50 AT —N - - . -
Lot N 1 : :
0.00 N — - - - -
000 010 020 030 040  0.50 - - - -

Load Current [A]

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

Model - SUS60515/SUCS60515
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry Figure A
Object
' 1.Graph —A— InputVolt. 4.5V |2.Values
---g--- Input Volt. 5V
—:—0—-— Input Volt. 9V Load Input Power [W]
10 Current Input Volt. | InputVolt. | Input Voit.
N Al 4s5v] | 5V 9[V]
8 L \\ 0.00 0.39 0.42 0.66
3 B M 0.08 168 170 199
. A . . .
5 o ] . 0.16 299 3.00 3.26
3 /A' 0.24 4.38 436 4.55
n— L/
< j ﬂf/ | 0.32 5.82 5.75 5.84
2 4 : , N
£ -4 | \\ 0.40 7.29 7.20 717
% N 0.44 8.04 7.94 7.83
2 :
- ﬁ'r\ T N - - - -
s | % ; \ __ _ _ -
o V i L L - - - -
0.00 0.10 0.20 0.30 0.40 0.50 — _ _ -
Load Current [A]
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Input Voltage [V]

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

Model SUS60515/SUCS60515
' Temperature 25°C

ltem Efficiency (by Input Voltage) Testing Circuitry Figure A

Object
1.Graph 2.Values

-~=-fF=--- Load 50%
—&—— Load 100% Input Efficiency
100 Voltage [%]
N \| Load 50% Load 100%

90 4.0 81.7 81.3
- —& %— 4.5 82.1 82.8
°\ .- . '
= 80 ! "B 5 5.0 82.2 83.5
2 N ! 6.0 82.0 84.6
.g 70 + :
£ ! | 7.0 80.7 85.1
w 60 : 8.0 79.2 84.8

| 9.0 77.6 84.4
50 9.5 76.6 84.0
40
3 5 7 9
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Note: Slanted line shows the range of the rated
load current.

Model SUS60515/SUCS60515
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —aA—— InputVolt. 4.5V | 2.Values
~==f--- Input Volt. 5V
—:=0—-= Input Volt. 9v Load Efficiency (%]
100 Current Input Volt. | Input Voit. | Input Voit.
[A] 4.5[Vv] 5[V] 9V]
90 0.00 - - - -
- g X 0.08 72.2 71.0 60.8
= 80 /,1: —er== 0.16 80.7 80.5 74.1
§ " Pl 0.24 82.7 83.0 79.6
& , 0.32 82.8 83.8 82.5
" eo ol 0.40 82.6 83.7 84.0
0.44 824 834 84.6
50 - : : :
: -— - - -
40 . - - - -
0.00 0.10 0.20 0.30 0.40 0.50 _ _ _ _
Load Current [A]

. : BC-3697
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Input Voltage [V]

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

Model SUS60515/SUCS60515
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +15V0.4A
' 1.Graph 2 Values
---f--- Load 50%
—2&—— Load 100% Input Output Voltage
15.40 Voltage vl
N Q v Load 50% | Load 100%
15.30 S N 4.0 15.036 15.034
2 4520 N \ 4.5 15.037 15.035
o N
o I b 5.0 15.036 16.035
2 15.10 N ‘\
g - ' 6.0 15.036 15.034
3 1500 = 7.0 15.035 15.033
8 N N 8.0 15.035 15.032
14.90 < N 9.0 15.034 156.031
14.80 N N 9.5 15.034 15.030
N\ \ - - -
14.70 \
3 5 7 9

- BC-3697
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Model | SUS60515/SUCS60515
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +15V0.4A '
1.Graph —aA—— Input Volt. 4.5V | 2.Values
-=-=-f+--- Input Volt. 5V
—-—O—-- InputVolt. 9V Load Output Voltage [V]
15.40 Current input Volt. | InputVolt. | Input Volt.
) s [A] 4.5[V] 5[V] 9[V]
15.30 ) 0.00 15.038 | 15.039 | 15.038
% 15.20 \ 0.08 15.038 | 15.037 [ 15.036
g’ : i 0.16 15.037 16.037 15.035
S 15.10 4 0.24 15.036 | 15.036 | 15.033
‘g‘_ 15.00 % bl y 0.32 15.035 15.036 15.032
g AN 0.40 156.035 15.035 15.030
14.90 N 0.44 15.034 156.034 15.030
14.80 | ?\ — - - -
14.70 ' - - - -
000 010 020 030 040  0.50 — - - .

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model SUS60515/SUCS60515

item Dynamic Load Response

Temperature
Testing Circuitry Figure A

25°C

Object +15V0.4A

Input Volt. 5 V
Cycle 100 mS
ti. t; = 50ps
Load Current 1 [
t1 tz
Min. Load (0A) «——
Load 100% (0.4A) \
NS
o
200mV/div
1ms/div 1ms/div
Min. Load (0A) «——
Load 50% (0.2A)
o]
200mV/div
1ms/div 1ms/div
Load 50% (0.2A) «——
Load 100% (0.4A)
L]
200mV/div
1ms/div 1ms/div
8 - BC-3697
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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]

11

Fig.Complex Ripple Wave Form

Model - SUS60515/SUCS60515
‘ Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry _Figure B
Object +15V0.4A
1.Graph 2 Values
—2A—— [nput Volt. 4.5V
—+=0—-— Input Volt. oV Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
\\ [Al 4.5[V] 9V
N 0.00 3 4
S 40 N
E \ 0.08 3 4
o 20 \ 0.16 3 4
3 0.24 3 4
> N\ 0.32 4 4
Q 20 AN
g \\ 0.40 6 5
@ N 0.44 8 5
10 N - » n
o= "'Q""‘F‘%: - - -
0 - - -
0.00 0.10 0.20 0.30 0.40 0.50 _ _ _

- ' BC-3697
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Model SUS60515/SUCS60515

Temperature 25°C

item Ripple-Noise Testing Circuitry _Figure B
Object +15V0.4A
1.Graph 2.Values
—4—— Input Voit. 4.5V
—-—0O—-— Input Volt. ov Load Ripple-Noise [mV]
50 Current Input Volt. Input Volt.
\ Al 45V] 9V
0.00 5 7
40 N
Z N\ 0.08 7 8
= N
8 10 \ 0.16 8 9
g 0.24 9 9
@ 0.32 12 10
2 20 ! >
.[% b 0.40 16 11
T = 0.44 18 12
10 e ___ﬁiﬁ =g -© _ - -
F} N\
0 - - -
0.00 0.10 0.20 0.30 0.40 0.50 — 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]

N

Fig.Complex Ripple Noise Wave Form

- 10 - ‘ BC-3697
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Model ' SUS60515/SUCS60515
Item ' Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +15V0.4A
1.Graph 2.Values
---fF--- Load 50%
—4A—— Load 100% Ambient Ripple Voltage
50 Temperature [mV]
N\ N rCl Load 50% | Load 100%
N N N 60 3 7
E j \ -40 3 7
N - N
9 30 \ \ -20 3 6
% ! ; 0 2 6
> | ' N 25 2 5
5 20 ‘ \
a8 \\ | \\ 55 2 3
m : —
N\ N 60 2 3
N | N - - -
\\ — - -
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-3697
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. SUS60515/SUCS60515

Model
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +15V0.4A
1.Graph —&—— InputVolt. 4.5V | 2.Values
---f+--- Input Volt. 5v
—-=0—-— Input Volt. 9V Ambient Output Voltage [V]
15.40 Temperature | Input Voit. | InputVolt. | InputVolt |
E\ Q C] asv | sv | 9w
15.30 N N -60 14.965 | 14.967 | 14.963
= 1520 N N -40 14.993 | 14.995 | 14.991
o . AN ; N
g’ \\ : \\ -20 15.014 16.015 15.011
g 1510 N A 0 15.027 | 15.028 | 15.024
5 1500 — 25 16.035 [ 15.035 | 15.030
3 N\ 55 15.031 | 15.031 | 15.026
14.90 N i 60 15.029 | 15.029 | 15.025
N N - . - -
14.80 | A
\\ ; A - - - -
14.70 N - - - -
-60 . -20 20 60 _ - - -
Ambient Temperature [°C]
Load 100%
Note: Sianted line shows the range of the rated
ambient temperature.
- 12 BC-3697
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Model SUS60515/SUCS60515
Iltem Output Voltage Accuracy Testing Circuitry Figure A
Object | +15V0.4A
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 : 4.5 - 9V
Load Current : 0 - 04A
* 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
tern Temperature | Input Output Output Voltage Accuracy
[*C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i 2 45 0 15.038
M.a>.(|mum Voltage 5 +23 +0.2
Minimum Voltage -40 45 0.4 14.993
- 13 - BC-3697
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Model SUS60515/SUCS60515
Temperature 25°C
ltem Time Lapse Dirift Testing Circuitry Figure A
Object +15V0.4A
1.Graph 2 Values
Time since Output
15.40 | start Voltage
15.30 f I A
' { , 0.0 15.036
2 1520 [—+— 0.5 15.034
Q |
81510 1.0 15.034
9 : 2.0 15.034
g 1800 I 3.0 15.034
3 14.90 7 4.0 15.034
14.80 ‘ ! 5.0 15.034
' . | 6.0 15.034
14.70 — ‘ 7.0 15.034
0 2 4 6 8 10 8.0 15.034
Time [H]
input Volt. 5V
Load 100%
- 14 - BC-3697
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Model SUS60515/SUCSB0515
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +15V0.4A
1.Graph Input Volt. S5V
[ Load 50%
Output
Volt.
[2vidiv) |} .
0
[ Load 100%
| Output 1
Volt. ]
[2V/div]
o]
input
Volt.
0
[2vidiv] Time [10ms/div] Time [Sms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 0.2 20 22 0.1 25
100 % 0.2 2.1 23 0.1 1.2
o
.. Output 0%  —— —
Volt. 10% / H \
A poooos sjssll S SN
| |
Input i
Volt. i
Td Tr l | Th| Tf
- i
Ts i
- 16 - BC-3697




— CO$EL

SEEH

Model SUS60515/SUCS60515
Minimum Input Volitage
Item for Regulated Output Voltage Testing Circuitry Figure A
Obiject +15V0.4A
1.Graph 2.Values
---f}+--- Load 50%
—&—— Load 100% Ambient Input Voltage
10 Temperature vl
\\ \\ [°C] Load 50% Load 100%
. L\ O 60 38 3.9
S N N 40 37 38
X N
% 6 \\ ; \‘ -20 3.6 36
= | 0 34 35
= 25 33 34
o 4 b, N
£ F ) i 55 32 33
\ | 60 3.2 3.3
2 N j AN - - -
N ; O\ - . :
0 \ ] 4 - - ~
-60 -20 20 60 _ _ ~
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 BC-3697
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Model SUS60515/SUCS60515
‘ Temperature 25°C
item Overcurrent Protection Testing Circuitry Figure A
Object +15V0.4A
1.Graph input Volt. 4.5V | 2.Values
Input Volt. 5V
Input Volt. v Output Load Current [A]
20 Voltage Input Volt. | Input Volt. | InputVolt. {
™M 4.5[Vv] 5[V] 9[V]
< 1 § 15.0 040] o040] 040
S N 14.3 0.54 0.57 0.57
g ~J 13.5 0.55 0.58 0.58
g 10 12.0 0.57 0.60 0.58
‘g‘_ 10.5 0.60 0.62 0.58
3 5 9.0 0.62 0.64 0.59
7.5 0.63 0.65 0.59
6.0 0.65 0.66 0.59
0 ! 4.5 0.65 0.65 0.58
0.0 0.4 08 12 3.0 062] o063] 056
Load Current [A] 1.5 0.57 0.57 0.52
Note: Slanted line shows the range of the rated 0.0 0.87 0.93 0.94
load current.
- 17 - BC-3697
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=TS Temperature Chamber
Electonic | |[J[][] o
—P»  Switch |—P Power Supply P ad) -
DC Power ~ DC Load 1814
Sdpply Power Meter ‘ Gsdilscope
Relay Unit 'I
’
> DVM

Data Acquisition/Control Unit

Figure A
C1=0.1 u F(Ceramic capacitor)
Measuring Board 02-4.7‘[ F(Aluminum elxtmlytic capacitor)
Input pin Output pin
—<[ +Vin +Vout l
1 Power Suppl C1__ c2| . Eletronic
pu— pply — DC Load

-—(? -Vin -Vout I R=50Q
C=0.01uF

25mm 1.5m 50Q % Oscilloscope
1

Coaxial cable R Bw:100MHz

Figure B (Ripple and Ripple noise Characteristic)
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