CO$EL

TEST DATA OF VAF1024

(200 INPUT)

Regulated DC Power Supply

Nov. 9, 1999

Approved by : h/« ; }\jbx}<kkj\C\

Design Manager

Prepared by : T. \(Om(} SX'\\\V\W

Design Engineer

J-CILHREH
COSEL CO.,LTD.

sEEH



—CO$EL

e -

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

SEEH

CONTENTS

Line Regulation ...................
BIAIED

Input Current (by Load Current) =« =« + = = » = « + =
ANER (ARTEHE)

Input Power (by Load Current) =« =+ « ¢ ¢ = =+ o « « =
ANESH (AREHHE)

Efficiency (by Input Voltage) =+ = = ¢ « « ¢ « « « .
R (ANHEESE)

Efficiency (by Load Current) * s o s 6 s s & s e s s »
hE (AR

Power Factor (by Input Voltage) =« =+ « + = = « « + &
1 (AIEEFRE)

Power Factor (by Load Current) * =« « + = = « + « «
HE (ATRHE)

Ho]_d—-Up Time * ¢ » = * o o o o s o o o o s o o o s »
H AR FERERR

Instantaneous Interruption Compensation =+ =+ « « + -
RS ERRE

Load Regulation s 8 e s e & s » e e s ® s s s & & =
BRATED

Overcurrent Protection s =« « ¢ » = « ¢ o o o o o o & .
BERLRE

IanSh Current * * * * ¢ o s s 5 s ¢ ¢ s o s 0 s s .
R NEGR

Rise and Fall Time -------- e & s o s s & e » .
SEEY, STV R

Ambient Temperature Drift « « ¢ = « « o ¢ o ¢ o« o @
FHEELD

Minimum Input Voltage for Regulated Output Voltage *
BEL¥2l—1a L EBE

Time Lapse Drift s = « + ¢ ¢ o o o o o o o o o o o .
REFFY T b

Output Voltage Accuracy = = =* + « - e e s e 4w e .
EEEREE

Figure of Testing Circuitry =« * = = ¢ « « ¢ « + » =«
Hll7E BRI

(Final Page 19 )

I B

-~

10
11
12
13
14
15
16
17
18

BC—3305




SEEH

—CO$EL

Model VAF1024
Line Regulation Temperature 25°C
Item BRI A NS Testing Circuitry Figure A

Object +24.0V0.45A

1. Graph R i Load 50% 2. Values
gy Load 100%
[v] Input Output Voltage
Voltage [V]
24.200 [v] Load 50% | Load 100%
04 100 I ‘ 150 23.865 23.863
! 160 23. 866 23.864
, 24.000 v 170 23.866 23.864
s I | 180 23. 866 23.864
R \ﬂu T \} . 200 23. 866 23. 865
Ep| N 220 23.866 23. 865
5 I 240 23.866 23. 865
23.700 | - 264 23.866 23.865
- : 280 23. 866 23.865

23. 600 |-

23.500_ N N

140 160 180 200 220 240 260 280 300
Input Voltage V]

Note: Slanted line shows the range of the

rated input voltage.

() BRI ER AN BERH 2~
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Model VAF1024
Input Current (by Load Current) Temperature 25°C
Ttem AFER (AT Testing Circuitry Figure A
Object
1. Graph ———A——Input Volt. 170V | 2. Values
w3 - - Input Volt. 200V
© - Input Volt. 264V Load Input Current [A]
U})] 9 Current Input Volt. | Input Volt. | Input Volt.
(A] 170[V] 200{V) 264[V)
0. 000 0.016 0.015 0.016
0. 15 0. 080 0. 046 0. 043 0. 039
0. 160 0. 073 0. 066 0. 058
E 0. 240 0.098|  0.091| 0.079
g 0. 320 0.124 0.112 0. 094
O 0.1
- 0. 400 0. 146 0.133 0.114
=
= 0. 450 0. 161 0. 144 0.125
—
0. 495 0.175 0. 157 0.132
0.05 — — — —
0 1 l —, _ . _ _
0.4 0.6
Load Current [A)

Note: Slanted line shows the range of the rated

load current.

() BT ER AT RERAGE 2~
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Model VAF1024
Input Power (by Load Current) Temperature 25°C
Item ANEN (ALTFRE) Testing Circuitry Figure A
Object
1. Graph _____ﬁ_lnput Volt. 170V | 2. Values
B Input Volt. 200V
O Input Volt. 264V Load Input Power (w1
[Z‘Y)] Current Input Volt. | Input Volt. | Input Volt.
(A] 170[V] 200[V] 264[V]
i 0. 000 0.80 0. 90 1.10
0. 080 2.90 3. 00 3.30
0. 160 5.00 5. 00 5.20
b 0. 240 7.10 7.30 7.70
4
o 0. 320 9.50 9. 40 9. 50
g 0. 400 11.50 11. 70 12.00
fo))
S 0. 450 12. 90 12. 90 13.30
0. 495 14. 30 14. 20 14. 30
0 i i 1 1 ) _ _ _ _
0 0.2 0.4 0.6
Load Current (A]
Note: Slanted line shows the range of the rated
load current.
(1) BRI ERAR ERAPAZ R~
—3— BC—3305




SEEH

—CO$EL

Model VAF1024
Efficiency (by Input Voltage) Temperature 25°C
Item 2ha (ASTEIEFFE) Testing Circuitry Figure A
Object
1. Graph o I Load 50% 2. Values
(%] _____7ér____ Load 100%
86 Input Efficiency
s Voltage (%]
| A A A —A- : Ah—A
82 £ A éﬁﬁ BT T - B S [V] Load 50% Load 100%
B \\\ 150 81.3 82.2
8 ' 160 81.3 82.2
> i 170 81.3 82.2
274t
s 180 81.2 82.3
- 200 81.2 82. 2
<70 F
= i 220 81.3 82.3
66 | , 240 81.3 82. 2
| : 264 81.1 82.3
62 | : 280 81.3 82.3
58 L \\l 1 L | 1 L

140 160 180 200 220 240 260 280 300
Input Voltage
[v]

Note: Slanted line shows the range of the rated

input voltage.

() BT ER AN B2 =T,
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Model VAF1024
Efficiency (by Load Current) Temperature 25°C
Item E (AfrEE) Testing Circuitry Figure A
Object
1. Graph ——a— Input Volt. 170V [2. Values
oG Input Volt. 200V
O Input Volt. 264V Load Efficiency (%]
[%] Current Input Volt. |Input Volt. | Input Volt.
90 |- (A] 170[V] | 200[V] | 264[V]
B 0. 080 66. 1 64.0 b8.1
g0 | 0. 160 76.4 76.3 73.5
B 0. 240 80. 8 78.6 74.5
> 70 + 0. 320 80. 4 81.2 80.4
s 0. 400 82.9 81.5 79.4
60 - 0. 450 83.2 83.2 80.7
Sl 0. 495 82.5 83. 1 82.5
50 = : 8 — J— — —_
40 | ; — — — —
30 I 1 L ) 1 - _ _ _
0 0.2 0.4 0.6
Load Current [A]

Note: Slanted line shows the range of the rated

load current.

() BB E R AT #2773,
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Model VAF1024
Power Factor (by Input Voltage) Temperature 25°C
Item HR (ASEEEM) Testing Circuitry Figure A
Object
1. Graph SRR Load 50% 2. Values
— A Load 100%
0. 80 Input Power Factor
i Voltage
0.70 | [v] Load 50% Load 100%
| 150 0. 45 0.51
0.60 1 160 0. 45 0.51
s i 170 0.45 0.51
[&]
E sl aada s a—a . 180 0.45 0.51
b i\ 200 0. 45 0.51
O R s L0
L 220 0.45 0.51
0-4071 240 0. 45 0.51
| 264 0. 45 0.51
0.30 280 0.45 0.51
0‘ 20 1 i I i L L |
140 160 180 200 220 240 260 280 300
Input Voltage
v]
Note: Slanted line shows the range of the rated
input voltage.
(1) RBITER AN BEREE =7,
—g— BC—-3305
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Model VAF1024
Power Factor (by Load Current) Temperature 25°C
Item AR (AR Testing Circuitry  Figure A
Object
1. Graph —»—Input Volt. 170V | 2. Values
) 2| Input Volt. 200V
@ Input Volt. 264V Load Power Factor
Current Input Volt. | Input Volt. | Input Volt.
1.0
(A 170{V] 200([V] 264[V]
0.9} 0. 000 0. 30 0.29 0. 26
0. 080 0.37 0.35 0.32
0.8 | 0. 160 0. 40 0. 38 0.34
50.7F 0. 240 0.43 0. 40 0. 37
+
g 0. 320 0.45 0. 42 0.38
43 B
. 06 0. 400 0.46 0. 44 0. 40
(]
E 0. 450 0. 47 0. 45 0. 40
0. 495 0. 48 0.45 0.41
0.6 _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
() RIFR T ER A EREGA L R,
7 BC—-3305
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Model VAF1024
Hold-Up Time Temperature 25°C
Item HH IR FFEE Testing Circuitry  Figure A
Object +24.0V0.45A
1. Graph B Load  50% 2. Values
S Load 100%
[mS] Input Hold-Up Time
1000 ¢ - - ‘ Voltage (mS]
- [v] Load  50% Load 100%
i 150 101 49
- 160 115 57
o0 @B 170 131 65
=} n
o s A(ﬂgff 180 147 73
%g i ‘ 200 181 92
) - 220 219 112
[e]
= 10t 240 261 135
- N 264 316 164
i \\ 280 356 186
1 1 | 1 1 ] 1 1

140 160 180 200 220 240 260 280 300
Input Voltage V]

This duration covers from Shut-off of input
voltage to the moment when output voltage
descends to the rated range of voltage
accuracy
Note: Slanted line shows the range of the

rated input voltage.

AR & 1X. ADEERT O HABES.
EEEREORBGHERIFFLTWA L ZAET
DEER],

() BB ERA S BERAE R,
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Model VAF1024
Instantaneous Interruption Compensation Temperature 25°C
Item RS BB Testing Circuitry Figure A
Object +24.0V0.45A
1. Graph ——A—— Input Volt.170 V [ 2. Values
""""" 3~ Input Volt.200 V
O Input Volt.264 V .
[mS] Load Time [mS]
1000 : : : Current Input Volt. | Input Volt. | Input Volt.
- [A] 170[V] 200[V] 264[V]
9 i 0. 000 — — -
P B 0. 080 318 443 768
=] G0
S Lol » 0. 160 168 242 426
+ - NEEE-.
g - o 0. 240 118 167 284
2 C A
é - 0. 320 85 119 218
8 i 0. 400 69 99 176
3 0. 450 61 86 159
S 10}
= - 0. 495 54 78 144
s -
o B — _ _ _
g A
+ -
42} — J— — J—
o
5 |
1 1 L 1 e 1
0 0.2 0.4 0.6
Load Current (A]

This duration covers from Shut-off of input
voltage to the moment when output voltage
descends to the rated range of voltage accuracy.
Note:Slanted line shows the range of the

rated load current.

BREHE EIRBERR R & 12, HABENEBERE O
BREIEZRE L QWO O REHSEREZ VO,
() RHRILE R AR EREHE 2~
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Model VAF1024
Load Regulation Temperature 25°C
Item BOARMEE) Testing Circuitry Figure A
Object +24.0V0.45A
1. Graph ——2&———— Input Volt.170 V | 2. Values
R S 0 Input Volt.200 V
RECHE Input Volt. 264 V
Output Voltage
(V]
Load [v]
24.200 Current Input Volt. | Input Volt. | Input Volt.
i (A] 170[V] 200([V] 264[V]
21001 0. 000 23.869 |  23.869 | 23870
» 24.000 | 0. 080 23. 868 23. 868 23. 867
E? i 0. 160 23. 867 23.867 | 23.867
S 23.900 | 0. 240 23. 866 23. 866 23. 866
> —a—Ba 65—
= [ : 0. 320 23. 865 23. 866 23. 866
2 23.800 :
= 0. 400 23. 865 23. 865 23. 865
2 i
23.700 k 0. 450 23.865 23. 865 23. 865
- 0. 495 23. 864 23. 864 23. 865
23.600 | - : _ — _ _
23. 500 L L L L L
0 0.2 0.4 0.6
Load Current [A]

Note: Slanted line shows the range of the rated

load current.

() BB ER AR IRREE 2R 5,
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Model VAF1024
Overcurrent Protection Temperature 25°C
Ttem WEFGE Testing Circuitry Figure A
Object +24.0V0.45A
1. Graph e Input Volt. 170 V | 2. Values
—— Input Volt.200 V
vl ———— Input Volt.264 V
Load Current
40.0 Output [A]
Voltage Input Volt. |Input Volt. | Input Volt.
: v] 170{V] 200[Vv] 264[V]
24. 00 1. 147 1.191 1. 271
e 30.0 :
3 22. 80 1.147 1. 206 1.282
;g i V , v . 21.60 1.529 1.228 1. 301
. 19. 20 1.162 1. 247 1.303
g 00F L\ | 16. 80 1.226 | 1.285 | 1.359
o
] 14. 40 1.326 1. 385 1. 459
12. 00 1. 462 1.515 1. 588
10.0 9. 60 1. 603 1. 662 1. 721
7.20 1. 681 1. 760 1. 805
4, 80 — — -
0.0 L 1 . { 1 I ! 2. 40 - - -
0 0.5 1 1.5 2
0. 00 — - —
Load Current (A]

Notel: Slanted line shows the range of the rated

load current.

Note2: The lines shows peak current of intermittent
operation of power supply when output voltage
drops less than rated voltage value at
overcurrent.

(FE V) #ABIERATERGAZ T,

(E2)ETHHIIMXE— FEOU— 7 BHRETT,
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Input
Voltage

(200V/div]

Model VAF1024
Inrush Current Temperature 25°C
Item IR Testing Circuitry Figure A
Object
Input
Current
[20A/div]

-2 0 2 10 12 14 16 18
Time
[mS]

Input Voltage 200V
Frequency 60 Hz
Load 100 % @
Inrush Current

@® 32.91 [A]

@ 0.98 [A]

BC—3305
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Model VAF1024
Rise and Fall Time Temperature 25°C
Item S EY ., ST YERRE Testing Circuitry  Figure A
Object +24.0V0.45A
1. Graph Input Volt. 170 V
[ Load 50%
Output r
Voltage
[5V/div]
0
(Load 100%
Output r
Voltage
[5V/div]
0
Input i
Voltage
0
{100v/div] |[
Time [50mS/d1v] Time [SOmS/dlv]
2. Values [mS]
Time Td Tr Ts Th T f
Load
50 % 105. 8 38.5 144. 3 130.3 133.5
100 % 104. 5 38.0 142. 5 64.5 70.3
90% | - i
Output I
Volt 10% | i
[ i S |
ot A
Td " Tr | :
- . |
Ts ) ‘
—13— BC—3305
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Model VAF1024
Ambient Temperature Drift
Item AR S Testing Circuitry Figure A
Object +24.0V0.45A
1. Graph —2&— Input Volt. 170V [2. Values
@ Input Volt.200V
CeQ - Input Volt. 264V
[v] Output Voltage
Ambient [v]
24. 200 L Temperature |Input Volt. | Input Volt. |Input Volt.
i [’cl 170[V] 200[V] 264[V]
24.100 30 23.848 | 23.849 | 23.850
o 24000 L =20 23.849 23. 850 23. 851
8 | -10 23. 851 23.852 23.853
S 23.900 | 0 23.855 | 23.856 | 23.857
= - B o 10 23.860 | 23.860 | 23.861
=)
E 23.800 %5 23.862 | 23.862| 23.863
23,700 - , _ 30 23. 862 23. 863 23. 864
B . ‘ 40 23.857 23. 857 23. 858
23.600 | 55 23. 843 23. 844 23.844
B : 60 23.834 23.835 23. 836
23.500 L L L L L _ _ _ _
-40 0 40 80
Ambient Temperature [°c]
Load 100%

Note: Slanted line shows the range of the rated

ambient temperature.

(V) RHBR I R PRIE BE#PA 2 7R 4
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Model VAF1024
Minimum Input Voltage for Regulated Output Voltage
Item BELX 2L —S 3 U EBE Testing Circuitry Figure A

Object +24.0V0.45A

1. Graph S ] T Load  50% 2. Values
v —A——  Load 100%
100. 0 Ambient Input Voltage
| \ Temperature (V]
[°C] Load 50% Load 100%
80.0 1 30 37 48
s -20 37 48
% ool | -10 37 49
= g 0 36 50
; [ o 10 37 52
f:: 40.0 g EB\E}E} o -\ 25 38 52
s \ 30 38 53
20.0 1 40 39 55
55 39 56
i 60 39 56
0.0 L L . . L — _ _
—40 0 40 80

Ambient Temperature

[°C]
Note: Slanted line shows the range of the rated

ambient temperature.

() B E R A FRIR R & % 7R T

15— BC—-3305




SEEH

Model VAF1024
Time Lapse Drift Temperature 25°C
Item BEERY 7 b Testing Circuitry Figure A
Object +24.0V0.45A
1. Graph 2.Values
[v] . .
Time since Output
start Voltage
242001 [H] [v]
i 0.0 23. 856
24.100 |-
i 0.5 23. 851
o 24.000 F 1.0 23. 851
of4]
8 - 2.0 23. 851
= 23.900 3.0 23. 851
*é 4.0 23. 851
23.800 |-
5 i 5.0 23. 851
93 700 | 6.0 23. 852
5 7.0 23. 852
23.600 | 8.0 23. 852
23. 500 1 1 | 1 | 1
0 1 2 3 4 5 6 10
Time
(H]
Input Volt. 200V
Load 100%
16— BC—-3305
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Model VAF1024

Output Voltage Accuracy
Item EEBERE Testing Circuitry Figure A
Object +24.0V0.45A

1. Output Voltage Accuracy

input voltage varied at random in the range as specified below.

Temperature -10~55 C
Input Voltage : 170~264 V
Load Current 0~0.45 A

* Output Voltage Accuracy = = (Maximum of Output Voltage

Output Voltage Accuracy

* Qutput Voltage Accuracy (Ration) = X100

Rated Output Voltage

1. EEERE
JEFIRE, ANEBE, AFEREZ FTRAKRAT, FRICEB IV L EDOEABEOERE VS,

JEIBRIR -10~55 °C
ANEE 170~264 V
u= Lo 0~0.45 A

* EEEHE (EBE) = +(HAEEOKRE—HAELEOKEE) /2

This is defined as the value of the output voltage, regulation load, ambient temperature and

— Minimum of Output Voltage) 2

EENMAE
x EEEREE R = X100
ERMAEE
2. Values
Item Temperature | Input Output Output Output Voltage | Output Voltage
[°C] Voltage [V] | Current [A] ] Voltage [V] | Accuracy [mV] | Accuracy(Ration)[%]

Maximum Voltage 25 264 0.00 23. 868

Minimum Voltage 55 170 0.45 23. 844 +13 +0.1

—17— BC—-3305
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AC Power
Supply
ACEIR

Electronic
Switch

EF 9T

FJP

(I | .

Power Meter

H

-

Temperature Chamber
il

Power Supply
YA ER

Figure A

Electronic
DC Load
\L BFAMEE ﬂ— Oscilloscope
AypAa-7°
Relay Unit
Jy—eazy}
DVM

Data Acquisition/Control Unit

7T -BERERYATA

AC Voltmeter
RIREET

Power Supply
HRER

AC Input Line
A ER

-

Adjustable
> DC Ammeter Load
ERERA AIERAT

Effective Value of Voltmeter

Effecti 1 Leakage Current = [V]
| e ol e Curent EYTRERH
EHEBEEF RS 1K (0]
Figure B(DENTORI)
Adjustable
AC Input Line AC Voltmeter —P» Power Supply DC Ammeter Load
: >
PR SEH R BB BB E AR
FG
[5000=0. 1% ] |
S
S| o.22uFx1.0%
I+
<
=
RN
0.022 u F=1. 0% .
Effective value Leakage Current Effective Value o_f Voltmeter (V]
_J Voltmeter Value _ FENABEFE
EHHARIH Value [A)=
RAE 500 [Q]
Figure B(IEC60950)
1g— BC—-3305




—CO$€EL

SEEH

. Noi Adjustable
AC Input Line AC \"oltmeter Sg;ﬁator Power Supply DC‘Ammieter Load
75 IR smEs [ N 1 I e ERE A AEAH
Digital
Voltmeter
7V AVBRESH

Figure C

AC Input Line AC Voltmeter LISN ————— p Suppl
wRAER | smmEs | | EUEmEmE R e B
~ X A —Pp  HRER BHaTS
_ 800mn ;| 500mmil T
[
Spectrum Analyzer
W NAVINGyZL o
Figure D
RIN Power Supply AdjEstgble
- E oa
AC Power EE— ]}7-7W.~1 ? HRAER ’
Supply VA A BEAR
ACEE b SAVE
FRTT7174%
................ > FFT Analyzer
Figure E
—19— BC—3305




