BEAH
CO$EL

TEST DATA OF CDS6002428H

(24V  INPUT)

Regulated DC Power Supply
July 16. 2002

[} E 5)
Approved by : {:?"?" ; o e

Kazt;yos}'li Shimano Design Manager

Prepared by : _W Z]W o

Kiyokazu Tajima Design Engineer

-t kX2t
COSEL CO.,LTD.



— CO$EL

_Line Regulation .....................

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

sEEH

CONTENTS

FHIA K&

. Input Current (by Input Voltage) + + =+ + + = = = « = » « -

AN B (AN EERE)

. Input Current (by Load Current) =+ = + = « + « « « « « «

ANEW (ARTHRFHE)

. Input Power (by Load Current) =+ = = = = + = = + + + « « »

ANES (AR

.Efficiency (by Input Voltage) =+ = = = = « « « = « + =« o =

HR (ADEERE)

.Efficiency (by Load Current) + = =+ = = ¢ = + « « + « + « .

BE (ArFHE)

_Load Regulation .....................

AR A8

.Ripple Voltage (by Load Current) = « + = + « = + + « « « =

Vv 7NEE (ARFRHE)

_Ripple—Noise .......................

Vo 7Fn)A4X

Overcurrent Protection * + =+ « + = + = ¢ ¢ « o o « o o « &
WEMIRE

Overvoltage Protection *= * + » « = ¢ + = ¢ ¢ + o« o o o &
WEERE

Dynamic Load Response * = * ¢ = ¢ & s+ ¢ o e e e e s e .
B R A R )

Rise and Fall Time * = = = » » © o &+ o o o o o o + o o o »
SEEV O ST YRR

Ambient Temperature Drift =« = =« = « + » « ¢ ¢ o ¢ = ¢ « &
& 1 L B AT

Minimum Input Voltage for Regulated Output Voltage - - - -
Rl ¥l —ia EBE

Ripple Voltage (by Ambient Temperature) =+ - = + + + + - -
Uy FVERE (JFIBHIEEERE)

Time Lapse Drift .....................
e FY 7 b

Output Voltage Accuracy » =+ = < + * = o o + « o « o + o
EEERE

Condensation * = * * ¢ © o + o o o o o o o o o e s s s . .

R

Line Noise Tolerance * * * + o o o o o o o o o o o &+ o o =«
ANV it B
Figure of Testing Circuitry =+ = « + » = ¢ « « = ¢ ¢« ¢« «
B e = X

(Final Page 21)

BC—-3446




ZSEEH

\

— CO$EL

Model CDS6002428H
Line Regulation Temperature 25°C
Ttem BN NEE) Testing Circuitry Figure A
Object +28V22A
1. Graph 2. Values
-==-B--~ Load 50%
2 Load 100% Input Output Voltage
28. 30 : ij : — Voltage (V]
, ——+ [v] Load 50% Load 100%
28.20 |—— — - |
- I Y A I I 19 28. 008 28.013
= %10 L,,{ A B R . 21 28.016 28.013
2 T des ERCm 24 28.022 28.014
o 28.00 )— —niE-g A 27 28. 029 28.018
- i U SRS Y
5 om0 [ B I 30 28. 035 28.019
& — \ | { — 33 28. 040 28.020
! |
B e e Y 36 28. 043 28.021
S N S S T
N R R I ] 39 28. 046 28. 022
| —_ — —
S S i J‘
27.60 — L
10 20 30 40 50

Input Voltage [V]

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

() #RRTERANBEBEZTT,
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Model CDS6002428H
Input Current (by Input Voltage) Temperature 25°C
Item ANER (A)BEERME) Testing Circuitry  Figure A
Object
1. Graph —A—— Load 100% 2. Values
---BE--- Load 50%
—: O —- Load 0k Input Input Current
: Voltage [A]
S . — v Load 0% |Load 50% |Load 100%
_ | 0 0.000 [ 0.000 [ 0.000
5 L 3.0 0.000 | 0.000 | 0.000
E i 6.0 0.000 | 0.000 | 0.000
éi #“j 9.0 0.059 | 0.058 | 0.058
- X 12.0 0.188 | 0.049 0. 048
Y . 12.3 0.186 | 14.097 | 25.454
~ | 15.0 0.158 | 17.073 | 3L.301
] 17.7 0.148 | 19.613 | 37.062
{ 18.0 0.145 | 19.151 | 37.670
| 18.3 0.142 | 18.767 | 38.287
50 19.0 0.189 | 18.322 | 36.223
Input Voltage [V] 21.0 0.135 16. 107 32.935
24.0 0.127 | 14.137 | 28.791
30. 0 0.119 | 11.416 | 23.114
Note: Slanted line shows the range of the rated 36. 0 0. 109 9.619 19. 399
input voltage. 39.0 0.102 | 8.919 | 17.934
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Model CDS6002428H
Input Current (by Load Current) Temperature 25°C
Ttem AN B (BfREE) Testing Circuitry  Figure A
Object
1. Graph —A—— TInput Volt. 19V |2. Values
--=B--- Input Volt. 24V
— -~ —- Input Volt. 36V Load Input Current [A]
50 , - Current Input Volt. | Input Volt. | Input Volt.
L (A] 19[v] | 24[V] 36[V]
A I N . 0 0.147 | 0.124 | 0.106
= « .0 6.812 | 5.321 3. 707
% 20 8.0 13. 089 10. 371 7. 048
5 12.0 19.541 15. 335 10. 457
t,) 16.0 26. 301 20.715 13.891
g 20 20.0 33.185 | 26.062 | 17.549
. 22.0 37. 050 28.915 19. 409
10 24.2 40.918 | 31.663 | 21.379
0 _ — — _

Load Current [A]

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

() BHRITEH AR BREEEZ =T,
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Model CDS6002428H
Input Power (by Load Current) Temperature 25°C
Ttem ANESH (AFrEE) Testing Circuitry Figure A
Object
1. Graph ——A——— Input Volt. 19V |2. Values
---B--- Input Volt. 24V
— = —-- Input Volt. 36V Load Input Power [W]
1000 ‘ Current Input Volt. | Input Volt. | Input Volt.
j - [A] 190v1 | 24vl | 36V
800 @ | _ 0 2.8 3.0 3.8
= ! , Y 4.0 129.4 | 127.5 | 133.0
. | ‘ | 8.0 248. 7 246.9 253. 4
2 00 | e j 1 pL .
K R ,nr’//(v( 12.0 371.0 | 368.5 | 3749
o } N 16.0 498. 7 494. 2 500. 3
2 400 v 7 .
5 /ﬂ' 20.0 632. 4 623.5 630. 0
; ’,xr"‘ o 22.0 701. 4 690. 2 695. 7
200 )rP, i 24.2 777.5 762.5 769. 1
T I = — — —
. 1
0 / | i — — — —
0 10 20 — — — —

Load Current [A]

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

(1F) BHRRTEHRAMERIEEZ T,
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Model CDS6002428H
Efficiency (by Input Voltage) Temperature 256°C
Ttem hE (ANEEEH) Testing Circuitry Figure A
Object
1. Graph 2. Values
~—--F--- Load 50%
= Load 100% Input Efficiency
100 T ‘ I Voltage (%]
T , v] Load 50% Load 100%
i 16 88. 3 86. 4
= i 19 90.0 88. 0
. , - : 21 90. 9 88. 8
2 ‘ 24 9. 8 89. 2
B 27 90. 4 89. 1
e 30 90.0 88. 8
33 89.6 88.6
36 89.1 88. 4
39 88.7 88.1
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
() #HRITERADBEREL T,
— 5 — BC—3446
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Model CDS6002428H
Efficiency (by Load Current) Temperature 25°C
Item hE (ARTEE) Testing Circuitry Figure A
Object
1. Graph —2A—— Input Volt. 19V |2. Values
---B--- Input Volt. 24V
_—— — Input Volt. 36V Load Efficiency [%]
100 - 1 , Current Input Volt. | Input Volt. | Input Volt.
[ ] ] (A] 19[V] 24(V] 36[V]
92 f - - -
| opeeBeeme g o 0 I
=T a0 T TR 4.0 86. 1 87.3 83.8
o - L B 0 89.6 90. 4 88. 1
(] i
L H A e R —— R 12.0 90. 2 90.8 89.3
= o j T N 16.0 89.5 90. 3 89. 2
88— |
= [ I I S 20.0 88. 4 89. 6 8.7
60 — b 22.0 87.6 89. 1 88. 4
N T 24.2 86. 9 88.7 87.9
59 | : %, _ ; |
IS O SR IR B — 1 - 1 - 1 -
44 | | — — — _
0 10 20 __ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
() RBILESAREREELY =T,
e BC—3446
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load current.

() BRTERAFERBEEZ ™Y,

Model CDS6002428H
Load Regulation Temperature 25°C
Item BEAREE) Testing Circuitry Figure A
Object +28V22A
1. Graph —A—— Input Volt. 19V [2. Values
- --E--- Input Volt. 24V
— = —- Input Volt. 36V Load Output Voltage [V]
28. 30 i Current Input Volt. | Input Volt. | Input Volt.
i i (Al 19[V] 24([V] 36 [V]
2820 e | 0.0 27.980 | 27.984 | 27.984
-
" 810 |- | ) 4.0 27.995 | 27.997 | 27.998
ot —— a - % - 8.0 27. 999 28.013 28. 026
o | . - - —- -G -
228,00 e R EERT B, B == =]
o q—*"’a‘— R 12.0 27.999 28.010 28.034
o i i 16.0 28. 002 28. 009 28.023
5 27.90 | —df
g _ 20.0 28. 007 28.012 28.022
< 27.80 |- - 22.0 28. 005 28.010 28.019
] 24.2 28. 000 28. 006 28.017
27.70 [—
_ { . - - - -
27. 60 1 1 — - - -
0 10 20
Load Current [A]
Note: Slanted line shows the range of the rated
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Model CDS6002428H
Ripple Voltage (by Load Current) Temperature 25°C
Ttem Vo NVEE (BIFEE) Testing Circuitry Figure A
Object +28V22A
1. Graph 2. Values
—2&A—— TInput Volt. 19V
—_— - Irlput Volt. 36V Load Rlpple Voltage [mv]
140 , Current Input Volt. Input Volt.
‘ ‘ (A] 19 [V] 36 (V]
120 i - i
';E ‘ 0.0 20 20
= 100 | R B ‘ 3.5 30 30
% | 7.0 30 30
280 |- o R — 11.0 30 30
O
- |
Y | L 14.5 30 30
= 1 ’ 18. 0 30 30
R ‘
240 [ 3 : e 22.0 30 30
QZ"' f—ra—-=a “L‘*_H‘ 23.2 30 30
20 e , -
| i P - - -
0 4 | — — —
0 5 10 15 20 25 . _ _
Load Current [A]
Ripple Voltage is shown as p—p in the figure
below.
Note: Slanted line shows the range of the rated
load current.
Vo 7ZNVEEE., TRp —pETRIND,
() BHRIXERARTEBREEEEZRT.
Ripple [mVp—p]
Fig. Complex Ripple Wave Form
U o PSRRI
_ g BC—-3446
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Model CDS6002428H
Ripple—Noise Temperature 25°C
Item Vo)A X Testing Circuitry Figure A
Ob ject +28V224
1. Graph 2. Values
—2&A—— Input Volt. 19V
——©—-" Input Volt. 36V Load Ripple-Noise [mV]
140 : I ‘ Current Input Volt. Input Volt.
! | | J [A] 19 [V] 36 (V)
—f ; ]
120 | | | 0 10 40
= J \ |
E ’ | 5 50 60
= 100 —-At—bo b L :
° | | 0 60 60
2 |
5 11.0 60 60
=z
k2 14.5 60 60
& 18.0 60 60
o 22.0 60 60
23.2 60 60
Load Current [A]
Ripple—Noise is shown as p—p in the figure below.
Note: Slanted line shows the range of the rated
load current.
VoZn/)A4 X%, TRp ~pfETREINS,
(F) RERIXERARERERE Y~
N
Ripple
Noise [mVp—p]
N
Fig. Complex Ripple Noise Wave Form
M VTN AR
— 9 - BC—3446
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Model CDS6002428H
Overcurrent Protection Temperature 25C
Ttem BEFIRE Testing Circuitry  Figure A
Object +28V22A
1. Graph Input Volt. 19V [2. Values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
] Voltage Input Volt. | Input Volt. | Input Volt.
1 V] 19[V] 24[V] 36[V]
o 0 | 3 28.0 25.93 | 26.37 | 27.41
- N ‘ 26. 6 25.94 | 26.54 | 27.63
[¢] N |
é” = : | 25.2 26. 14 26. 70 27.93
—_ | ] |
2 ‘ S 1 22.4 26. 46 26. 96 28.61
= 20 - 19.6 26. 80 27. 28 29.03
5 16.8 27.06 | 27.85 | 29.35
o | |
_ b | _ _ _ _
| | — = - -
0 10 20 30 40 — — — —
Load Current [A] . _ _ _
Note: Slanted line shows the range of the rated . _ _ _
load current.
() RFRIERARERTEEL T,
Intermittent operation occurs when the output
voltage is from 15V to OV.
15V~0ViiiX, MXRE—FEZ25,
10 - BC—3446
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Model CDS6002428H
Overvoltage Protection
Ttem HWEERE Testing Circuitry Figure A
Object +28V22A
1. Graph —24&—— Input Volt. 19V |2. Values
---B--- TInput Volt. 24V
— —©— Input Volt. 36V Ambient Operating Point [V]
40.0 ‘ ‘ Temperature |Input Volt. |Input Volt. | Input Volt.
f |
- i l — (C] 19(V] 24(V) 36[V]
= 3.0 ] ] | -35 34.59 | 34.59 | 34.59
L ! ! i -20 35. 00 35. 00 34.88
L 38.0 | | : t Y
.*8“ e i ] f f—Tﬂa—/—“ 0 35.47 35,47 35.41
e 37.0 ‘ ‘"%‘ 25 36. 05 36. 05 36. 05
o [ N
5 w0 T 40 36.40 | 36.40 | 36.40
g L 55 36. 76 36.76 36.76
& 35.0 | L 70 37.16 37.11 37.11
; i N 85 37.46 37. 46 37.46
34.0 |- | -
I 1 | _ 90 37.568 37. 58 37.58
33.0 | ‘ | ; 100 37.87 37.75 | 37.75
-40 0 40 80 _ — _ _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
() R ERBFEREGRELY =<7,
11— | BC—3446
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Model CDS6002428H
Dynamic Load Response Temperature 25°C
Ttem BRATES Testing Circuitry Figure A
Object +28.0V22A
Input Volt. 24V
Cycle 1000 ms

Load Current

Min. Load (0A) «—

Load 100% (22A)

1 S
e L
500 mV/div P | T | BE
500 us/div 100 ms/div
Min. Load (0A) «—
7 ; ‘ T } |
Load 50% (11A) IR ,144‘ M ,‘Lﬂ R
N T O I R L
‘ | l i *
» I
e
] ‘ _L.,Q -
| ﬂ~ e
500 mV/div IR ‘
100 ms/div
Load 10% (2.2A) «<—
| ¢ T T
Load 100% (22A) iEREREE | ‘f BN
e i S B s e S
| | ‘ | ¢
: et A
S O S ,‘T.-,,, L 4‘,7 —— . .x.f,,\i fL ‘ 4%_.+ e _
S T D .
. ,”J, ,,,‘,__‘x,,, I 1
IR N BT S |
500 mV/div o o
500 u s/div 100 ms/div
BC—-3446
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Model CDS6002428H
Rise and Fall Time Temperature 25°C
Item M EVD., ST YR Testing Circuitry  Figure A
Object +28V22A
1. Graph Input Volt. 19 V
[ Load 50% ]
i 1
Output i
Volt.
[5V/div] 4
0 |
.
Output 1
Volt.
]
(5v/div]|[ g
Q
Input
Volt.
0 -
[10v/div] Time [100mS/div] Time (50mS/div]
2. Values [mS]
Time) 4 Tr Ts Th Tf
Load
50 % 40. 5 14.5 55.0 0.5 3.8
100 % 40.5 14.5 55.0 0.5 2.0
90% |1
Output —_—— e T T I S RN
Vol. 10% i N\,
7 —_———rr —i l_" ————— T _\
[
Input i
Volt. ' l
Td Tr ; ; Th| Tf
I
Ts [
~ 3 — BC—-3446
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Model CDS6002428H
Ambient Temperature Drift
Ttem JE IR EEE) Testing Circuitry Figure A
Object +28V22A
1. Graph ——2A—— Input Volt. 19V (2. Values
---E--- Input Volt. 24V
—-—=© — Input Volt. 36V Ambient Output Voltage [V]
Temperature |Input Volt.|Input Volt. | Input Volt.
[C] 19[V] 24([V] 36[V]
. -35 28. 107 28.118 28. 150
& -20 28. 098 28. 107 28. 134
% 0 28. 084 28. 091 28. 110
Sg 25 28. 059 28. 062 28.071
= 40 28. 029 28. 030 28. 037
5 55 27.991 | 27.992 | 28.001
< 70 27.949 | 27.953 | 27.975
85 27. 906 27.917 27. 948
90 27.887 27.901 27.933
100 27. 867 27.884 27. 919

Ambient Temperature [°C]
Load 100%

Note: Slanted line shows the range of the rated
ambient temperature.

() BRI EHE R EFEZ 7,

14— BC—3446
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Model CDS6002428H
Minimum Input Voltage for Regulated Output Voltage
Ttem BV X2 —32 3 VEFE Testing Circuitry Figure A
Object +28V22A
1. Graph 2. Values
---E--- Load 50%
—+&—— Load 100k Ambient Input Voltage
32 : Temperature V]
| { | | [°c) Load 50% | Load 100%
o T ] -35 16.8 17.5
Zooa |t j r - 20 16. 8 17.6
% B 0 16.9 17.7
= 25 16.9 17.8
z; 40 17.0 17.7
5 55 17.0 17.7
B 70 17.0 17.8
85 17.0 17.8
90 16.9 17.8
100 16.9 17.8

Ambient Temperature [°C]

Note: Slanted line shows the range of the rated
ambient temperature.

() BB EAR A IR LG 2 R 7,

s | BC—3446
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Model CDS6002428H
Ripple Voltage (by Ambient Temp. )
Item Vo ZNVEE (JFEIRERE) Testing Circuitry Figure A
Ob ject +28V22A
1. Graph 2. Values
---B--- Load 50%
A Load 100% Ambient Ripple Voltage
140 : : : ( ‘ Temperature (mV]
L o [C] Load 50% | Load 100%
i ' i i | i
% 120 T‘ ! ; J [ *T” T -35 50 50
[’ i ) | ‘ _
100 _— | | ][ o 20 50 50
< i | : i
s 80 et . | B e 15 40 30
o i | }
Z L *"‘l‘"—*ﬁ" | \ B 25 40 30
= | ' 40 30 30
& 55 30 30
L] 70 30 30
R S S |
L | | 85 30 30
0 | < w ‘ 90 20 20
=50 -10 30 70 110 100 20 20
Ambient Temperature [°C]
Input Volt. 24V
Note: Slanted line shows the range of the rated
ambient temperature.
() RHRILEREFRERE L =<7,
— 16 — BC—3446
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Model CDS6002428H
Time Lapse Drift Temperature 25°C
Ttem BEERY T K Testing Circuitry Figure A

Object +28V22A

1. Graph 2. Values
Time since Output
28. 30 j T L ‘ T start Voltage
— - ‘l**”J( T (H] v
28.20 |—— : . ——
— ; N 0.0 28. 035
T 2810 1t i e e 0.5 27.998
D N B | i
a0 [ i !
g 28.00 f—ndl | - 1.0 27.999
° S : — 2.0 27.999
L 2790 f i — 3.0 28. 000
2 o 1 | i 4.0 28. 000
g 27.80 — e i S . .
. S 5.0 28. 001
R B T Y 6.0 25.000
27. 60 — N 7.0 28.001
0 2 4 6 8 10 8.0 28,001
Time [H]
Input Volt. 24V
Load 100%

- 17 - BC—-3446
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Model CDS6002428H

Output Voltage Accuracy
Ttem EBERE Testing Circuitry Figure A
Object +28V22A

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 : -20 ~ 85°C
Input Voltage 19 ~ 36V
Load Current 00 ~ 22A

* Output Voltage Accuracy = =+ (Maximum of Output Voltage — Minimum of Output Voltage), 2

Output Voltage Accuracy

* Qutput Voltage Accuracy (Ration) = X 100
Rated Qutput Voltage
1. EBEFRE
JEBRRE. ANEE., AWERE TRMARANT, FEXEHIELLEOHNEBEEDOEBZ ),
JB) R : =20 ~ 85°C
ANEBE 19 ~ 36V
AT B : 0 ~ 224

* EBREBE (EBE) + (HWHBEDKSHE-HAHBEDOKEE) 2

fl

EahE
* EBERE EEHE) = ———— X 100
TERH 1 EIE
2. Values
Tt Temperature | Input Output Output Voltage Accuracy
em
[°c] Voltage[V] | Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage -20 24 22 28.204
+115 +0.5
Minimum Voltage 856 36 0 27.976
BC—3446
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Model CDS6002428H
Condense
Item e Testing Circuitry  Figure A
Object +28V22A
1. Condensation test
Testing procedure is as follows.
@ Keeping and cooling the unit in a tank at —-10°C for an hour with the input off
@ Taking it out of the tank and dewing itself in a room where the temperature is
25°C and the humidity is 40%RH.
® Testing electrical characteristics of the unit to confirm there be no fault.
1. HEHERR
ANEG-RET, HERAT-10CRRBALTEE, N1 RHEZICEBE»SRYHL,
ZiR25C, BE40%RHOKBIZBEHBE IR, TOBRIFHEOREEITVEF DR
TLEHERT S,
2. Values
Ttem Data Testing Conditions
Output Voltage [V] 28.071 Input Volt. :24V, Load Current. :22A
Line Regulation [mV] 2 Input Volt. :19~36V, Load Current. :22A
Load Regulation [mV] 40 Input Volt. :24V, Load Current. :0~22A

BC—3446
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Model CDS6002428H
Line Noise Tolerance Temperature 25°C
Ttem ANHEENE Testing Circuitry Figure B
Object +28V22A
1. Conditions
» Input Voltage : 24V - Pulse Input Duration : 1 min. or more
+ Pulse Voltage ;2000 VvV * Load : 100 %
« Pulse Cycle : 10 mS
2. Results
No protection failure |DC-like Regulation of
Pulse Width MODE should occur Output Voltage
[nS] POLARITY |(RFE[EIRE OIREVEN 2\ [HABEDERMIEE)
+ OK no fluctuation
COMMON
50 — OK no fluctuation
+ OK no fluctuation
NORMAL -
— OK no fluctuation
+ OK no fluctuation
COMMON
— (0) 4 no fluctuation
1000
+ OK no fluctuation
NORMAL
— OK no fluctuation

_ 90 — BC—3446
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Temperature Chamber
1EIRY
pecronic | (IO |5 i S
.—_’ i B e Q!

DC Power Switeh > Circuitry ™ > DC Load —%p
Supply . Power Meter L RlEER .
DCER B M7 EHE . Figure C & BT ATEE Oscilloscope

P y ciiih = Fyara-7
1]
) 4
P! Relay Unit
»  Jy-eazy)
L DVM

Data Acquisition/Control Unit
7 -BERGRY AT A
Figure A

Iillliil o .
Noise ; Testing DC Ammeter Adjustable

DC Power Filter ; Circuitry Load

Supply > g BT wmH |

DCEWR IR T4VE Figure C AERALRT

..... A DC Voltmeter
Noise .
Simulator EEERt
AR Y3av-4 6
Figure B
Ripple
Output voltage geés:rement
Measurement Point oin
. N VoI
i N N
HAHBERERS B BEHEA b
! 100mm )
N |
+VOUT ¢ + 0
CDS6002428 H 0.1n F%}zmw F
-VOoUT O
-54¢

Figure C (General Electric Characteristic)

— iR E R
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