COSEL | sEEH

TEST DATA OF SUS1R5053R3

Regulated DC Power Supply
Sep 13, 2004

’ ’

Approved by : 7%(1.& @m

Tetsuo Sugimori Design Manager

Prepared by : ’mMr‘-& Lx? /km'nw

Masahiro Shima Design Engineer

COSEL CO.,LTD.



— CO$EL

SEEH

CONTENTS
1.Input Current (by Input Voltage) « - -+ + « = - =« o v e e v e e 1
2.Input Current (by Load Current) - - - - - =« = e o c et 2
3.Input Power (by Load Current) « « « + « -« s+ o v v e et 3
4Efﬁc|ency (by |nput V°|tage) ........................... 4
5.Efficiency (by Load Curmrent) « + = -« - -« s s e e i 5
B.LineRegulation « - « « =« s e it 6
7.load Regulation « - <+« « v e v ittt e 7
8.Dynamic Load RESPONSe « « + « « « + v s v v e e saateaane 8
9.Ripple Voltage (by Load Current) « - - - - = -« e e ocveveeveeeen 9
10.RIppIE-NOISE « « » + =« ¢+ v ot e 10
11.Ripple Voltage (by Ambient Temperature) « - « - -« -+ o oo e e v 11
12.Ambient Temperature Drift - - - = - -« « - v v e v 12
13.0utput Voltage Accuragy « « - = =+ -« s r st et e i 13
14.TimelapseDrift - - « -« <« « e v o vt i e 14
15 RiseandFallTime - - - =« -+ « =« = =« e o ettt i oot v oo v e c e 15
16.Minimum Input Voltage for Regulated Output Voltage - « - = - = - - - - - - 16
17.0vercurrent Protection « « « <+ =« + =« v e sttt ettt 17
18.Figure of Testing Circuitry - = « - =« <« v e e vt et nv e vnn 18

(Final Page 18)

BC-3617




SEEH

— CO$EL

Model SUS1R5053R3
Temperature 25°C
ltem input Current (by Input Voltage) Testing Circuitry _Figure A
Object
1.Graph ——A—— Load 100% | 2.Values
---f+--- Load 50%
—:—O—-— Load 0% Input input Current
1.0 ! : Voltage [A]
i \\ i [\ ' Load 0% |Load 50%|Load 100%
08 L \ 0 0.000 | 0.000 | 0.000
< | \ 1.7 0.000 | 0.000 | 0.000
5 06 E 3 4 \ 2.0 0.000 0.000 | 0.000
5 . 2.3 0040 | 0644 | 0.601
S N 3.0 0035 | 0364 | 0635
g 04— ' N 35 0033 | 0285 | 0636
| N 40 0.032 | 0245 | 0526
0.2 ENE ? i ] 45 0031 | 0217 | 0438
; — : = 5.0 0030 | 0.197 | 0.385
0.0 B——mi> $00d% o -6 0 g 6.0 0028 | 0.166 | 0314
0 2 4 6 8 10 7.0 0.027 | 0147 | 0270
input Voltage [V] 8.0 0.026 | 0.131 0.238
9.0 0026 | 0.120 | o0.215
10.0 0.026 | 0.112 | 0.195
Note: Slanted line shows the range of the rated - - - -
input voltage. _ _ _ -
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Model SUS1R5053R3

Temperature 25°C
item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph — A InputVolt. 4.5V | 2.Values
---£F--- Input Volt. 5V
—:=0—'= Input Volt. 9V Load input Current [A]
1.0 ' I Current input Voit. | Input Vot | Input Volt.
R N W | 45M | 5M | 9V
08 L \ 0.00 0.030 | 0.029 | 0.026
< o \ 0.08 0.103 [ 0.096 | 0.066
T 06 o \ 0.16 0179 [ 0.163 | 0.102
5 - o \ 0.24 0254 | 0230 | 0.138
2 T 0.32 0341 | 0305 | 0175
e S 0.40 0427 | 0377 | 0.213
IR = \} o 0.44 0477 | 0420 | 0.233
T AL e TN - - - -
=t . - - - -
S | — - - -
0.00 0.10 0.20 0.30 0.40 = - - -

Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Load Current [A]

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

Model SUS1R5053R3
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——A—— InputVolt. 4.5V | 2.Values
-==fF~-~-- Input Volt. 5V
— =0~~~ |nput Volt. 9V Load Input Power [W]
Current Input Voit. | Input Volt. | Input Volt.
5.0 — ™~
| i N [A] a5V | 5M | 9V
40 . ] \\ 0.00 0.14 0.15 0.23
3 i | N 0.08 047| 048| 059
5 a0 \\ 0.16 0.80 0.80 0.92
3 | 0.24 115  115] 125
= R , 0.32 1.52 1.51 1.58
g 20 | > 0.40 192| 189] 1091
= 0.44 2.14 2.09 2.09
1.0 S » - - -
AN - - . -
i
0.0 ' - R - R
0.00 0.10 0.20 0.30 0.40 — R R R
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Model SUS1R5053R3
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---g--- Load 50%
—&—— Load 100% |nput E'mclency
| . Voltage [%]
80 | : \ \%] Load 50% Load 100%
| N IS SN 4.0 68.9 66.0
~ 70 | 4.5 68.7 68.8
= AT .. g \ 5.0 68.4 703
& Vi A - : : ;
§ 60 N T ; —N = g 6.0 67.1 71.2
& N % ; % . 70 65.7 71.2
W s . AN 8.0 63.8 705
N j 9.0 618 697
40 ; S | . s } 10.0 59.7 68.6
| - : :
30 I I I
3 5 7 9 11
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-3617
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Load Current [A]

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

Mode! SUS1R5053R3
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— InputVolt. 4.5V | 2.Values
-=-~fF+--- Input Volt. 5V
—-—0—-— Input Volt. oV Load Efficiency [%]
Current Input Volt. | Input Volt. | Input Volt.
80 w ! \\ [Al 4.5{V] 5[V] 9V}
L . 0.00 - - -
— 70 — gg%q. 0.08 57.5 56.0 454
a -
= ] \ 0.16 66.8 66.3 57.9
2 60 AN Sl 0.24 695 | 694 | 640
L S 0.32 69.8 704 | 674
W g . | AN 0.40 69.0 703 69.3
2 B — \ 0.44 682 | 698 | 700
40 : ; AN - - - -
— — T
30 1 i — - - -
0.00 0.10 0.20 0.30 0.40 — - - »
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Model SUS1R5053R3
Temperature 25°C

Item Line Regulation Testing Circuitry Figure A

Object +3.3V0.4A
1.Graph 2.Values

---f--- Load 50%
—4—— Load 100% input Output Voltage

3.38 : : Voltage M

s S f \\ M Load 50% | Load 100%

' (\ i 4.0 3.315 3.308
= 3.34 A — 45 3.315 3.310
2 a2 I NN 5.0 3.315 3.311
K 6.0 3.315 3.312
> 3.30 i 1
3 | . N\ 7.0 3.315 3.312
g 3.28 N - 8.0 3.315 3.312

3.26 N i 9.0 3.315 3.313

: : 1 10.0 3.315 3.312
3.24 <
A I - - -
3'22 \I .
3 5 7 9 11
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 6 - BC-3617
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Load Current [A]

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

Model SUS1R5053R3
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +3.3V0.4A
1.Graph —aA—— InputVolt. 4.5V ) 2.Values
--=-&--- Input Volt. 5v
—-=0O—-— Input Volt. 9V Load Output Voltage [V]
3.38 . ‘ Current Input Volt. | Input Volt. | Input Volt.
s26 — W |45 | s | e
’ RN 0.00 3.318 3.318 3.318
> 3.34 — 0.08 3317 | 3317 | 3317
Q
E’ 3.32 \ 0.16 3.316 3.316 3.316
§ ‘ 0.24 3.314 3.314 3.314
2 330 :
5 - N\ 0.32 3.313 3.313 3.313
g 3.28 i N 0.40 3.310 3.311 3.312
3.26 ; < 0.44 3.308 3.309 3.311
3.24 | \ — - ; _
| N - - - -
3.22 R S S E— - - B N
0.00 0.10 0.20 0.30 0.40 _ _ _ _
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Model SUS1R5053R3
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +3.3V0.4A
Input Volt. 5 V
Cycle 100 mS
t;. t, = 50us
Load Current j t
t1 t2
Min. Load (0A) «——
Load 100% (0.4A)
izéﬁmq
100mV/div
200ps/div 200ps/div
Min. Load (0A) ——
Load 50% (0.2A)
100mV/div
200ps/div 200ps/div
Load 50% (0.2A) ——
Load 100% (0.4A)
e w ==
100mV/div
200ps/div 200ps/div
- 8 - BC-3617
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Model SUS1R5053R3

Temperature 25°C

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]
T /l\/l\/l\/l\
A | | |

Fig.Complex Ripple Wave Form

item Ripple Voltage (by Load Current) Testing Circuitry _Figure B
Obiject +3.3V0.4A
1.Graph 2 Values
—2A— inputVolt. 4.5V
—-—O—-- Input Volt. 9V Load Ripple Voltage [mV]
40 Current Input Volt. Input Voit.
\\ [A) 45[V] CR\Y|
N 0.00 3 4
>
E 30 \ 0.08 3 4
o \\ 0.16 3 4
3 20 0.24 5 5
- \A/A 0.32 8 5
8 > 0.40 16 6
® 10 / 0.44 21 7
L& o - . n
=t T 1N S E— —
0 - - -
0.0 0.1 0.2 03 04 0.5 — _ _
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Model SUS1R5053R3

Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +3.3V0.4A
1.Graph 2.Values
—2A—— InputVolt. 4.5V
—+—O~-- Input Volt. 9V Load Ripple-Noise [mV]
40 \ Current Input Volt. Input Voit.
\ [Al 45V] 9 V]
N 0.00 5 5
Z 20 N 0.08 6 6
© \ 0.16 7 7
3 \
) Va 0.24 8 8
Z 20
2 0.32 10 9
o
S 7N 0.40 17 10
10 =64_ i 0.44 23 10
a ___-n——-"‘"r‘/' - - -
* \\ - - -
0 - - -
0.0 0.1 0.2 0.3 0.4 0.5 — 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.
v
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 10 - BC-3617
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Model SUS1R5053R3
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +3.3V0.4A
1.Graph 2.Values
: ---B--- Load 50%
—24A—— Load 100% Ambient Ripple Voltage
40 < Temperature [mV]
\ O [°C] Load 50% | Load 100%
N\ N 60 7 19
s N\ )
E 30 \ -40 7 16
e \\ \\ -20 6 15
3 N \ 0 5 12
> 20 \ 25 4 9
o O
g RS N 55 3 8
I N _ 60 3 8
A AN
\\ Bi--b i - - -
0 - - -
60 40 -20 0 20 40 60 — " N
Ambient Temperature [°C]
Input Volt. 5V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
1 - BC-3617
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Model SUS1R5053R3
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +3.3V0.4A
1.Graph —aA—— InputVolt. 4.5V | 2.Values
-=--fF--- Input Volt. 5V
—-—0—-— Input Volt. oV Ambient Output Voltage [V]
Temperature | InputVolt. | InputVolt. | InputVolt
3.36 N § ] a5V | sV 9[v]
3.34 O ) -60 3.287 3.289 3.290
= Q O 40 3206 | 3.207 | 3.298
[0)
o> 332 = p! 4 -20 3302 | 3303 | 3.304
g ) A . . .
S 330 \\ 0 3.305 3.306 3.307
5 > 4 R 25 3310 | 3311 | 3313
£ 328 AN \
3 : N\ 1 i | 55 3.310 3.31 3.313
2.26 i | } 60 3310 | 3311 | 3313
N ! \ - ' ' '
3.24 N — — - - -
3.22 \ j ! ] _ ~ _ ~
-60 -20 20 60 . ~ _ -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 BC-3617
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Model SUS1R5053R3
ltem Output Voltage Accuracy Testing Circuitry Figure A
Obiject +3.3V0.4A
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 - 0.4A
* 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
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current{A] | Voltage[V] | Value [mV] | Ration [%]
i 55 5 0 3.318
M'a)flmum Voltage £11 +0.3
Minimum Voltage -40 45 04 3.296
- 13 - BC-3617
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Model SUS1R5053R3
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +3.3V0.4A
1.Graph 2.Values
Time since Output
3.38 start Voltage
3.98 (H] (\J
| 0.0 3.304
= 334 05 3.305
> 3.32 1.0 3.305
S 330 2.0 3.305
‘g‘_ 3.28 3 30 3.304
g 2.26 ! 4.0 3.304
‘ § 5.0 3.304
3.24 6.0 3.304
3.22 7.0 3.305
0 2 4 6 10 8.0 3.305
Time [H]
Input Volt. 5V
Load 100%
- 14 - BC-3617
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Model SUS1R5053R3
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +3.3V0.4A
1.Graph Input Volt. 4.5V
[ Load 50% ]
Output I ]
Volt. - ;
[o.5vidiv)| } J
0

[ Load 100%

Output [ ]
Volt. - 1
{0.5V/div] | b .
olt
Input
Volt.
0 ,
[2vidiv] Time [10mS/div] Time [SmS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.1 0.4 0.5 0.1 1.0
100 % 0.1 0.4 0.5 0.0 0.5
0,
Output __92/'/ ________ ' L _____ N
Volt. 10% / H \
e e i e N
1L
Input i
Voit. i
Td Tr l I Th| Tf
I
Ts i
- 15 - BC-3617
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Model SUS1R5053R3
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +3.3V0.4A
1.Graph 2.Values
~---fF--- Load 50%
—&—— Load 100% Ambient Input Voltage
10 Temperature v
§ \\ [°C] Ltoad 50% | Load 100%
8 \\ \\ -60 22 31
S N \ 40 2.1 3.2
< N
g, 6 N\ N\ -20 22 32
; 0 2.2 33
5, \\ 25 2.2 3.4
[« % AN
£ N\ %H 55 22 35
60 23 35
2 se-fg----{f----- -[@---4- -, — - -
\ N - : :
0 - - - N
-60 -20 20 60 - - n
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
16 - BC-3617
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Model SUS1R5053R3
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +3.3V0.4A
1.Graph Input Volt. 4.5V | 2.Values
Input Voit. 5v
— nput Volt. WV Output Load Current [A]
: | : Voltage Input Voit. | InputVoit. | input Volt.
4.0 < I \Jj 45M | 5V 9[v]
i N 3.300 0.40 040 040
> N - 3.135 0.54 0.58 0.54
[ - gy ;
g NG \ i 2.970 0.56 0.59 0.55
K] N 2.640 0.59 0.62 0.56
2 20 i
3 \ | 2.310 0.62 0.65 0.58
3 ! 1.980 0.66 069| 058
1.0 ; ] ! 7 1.650 0.69 0.71 0.59
j ( 5 1.320 0.71 0.74 0.59
0.0 . ‘ 0.990 0.74 0.76 0.58
0.0 0.2 04 0.6 0.8 1.0 0.660 0.75 0.76 0.55
Load Current [A] 0.330 0.74 0.74 0.52
Note: Slanted line shows the range of the rated 0.000 0.74 0.80 0.54
load current.
- 17 - BC-3617
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Temperature Chamber
NNREIREE= —
—P| Switch —P Power Supply > DC Load n'h N
DC Power Power Meter R |14
Supply 4-| Oscilloscope
Relay Unit J T
P>
> DVM
Data Acquisition/Control Unit
Figure A
Input pi Output Measuring
nput pin utput pin C1=0.1 ¢ F(Ceramic capacitor)
C2=4.7 u F(Aluminum electrolytic capacitor)
+Vin +Vout ¢ 0
Power Supply
o—— Vin  -Vout T ° R=50Q C=10000pF
1.5m 509 - i | oscilloscope
Coaxial cable | i % R
Figure B (Ripple and Ripple noise Characteristic)
- 18 - BC-3617




