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( Design of Active Power Factor Corrector for Low Power Supply
by Loss Free Resistor Concept)
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Abstract

A simple discontinuous conduction mode(DCM) flyback type active power factor corrector for low power
supply presents an effective resistive load to its power input. It is therefore well suited as an inexpensive high
power factor rectifier for office equipment. An equivalent circuit model for the Active Power Factor Corrector
based on the “Loss Free Resistor” concept is presented. This simple model correctly describes the basic power
processing properties of the Active Power Factor Corrector, including input port resistor emulation, output port

power source characteristics.
LA B a8y Feflo] AFVIEL FEF £ AFAAA
HE AZ ALR-3ln g, o] AW AlE ] S A 28
HZ wxA 714 wedE Qg wMdyY A9 AERE Ud8 dANFHFE 2nola YH2
ALAE A} AF7IE AFHE vlR3ly gtk o] JHAFAHFE vAFEHA BEAoR

RE Aol - AZuIgel Lol AR Ak A} AARFAYS AF S f25d AR Y

* EMR: A9 37280 Sas . 3y
 E4R:Adu ¥r)F%s uaing
“* EQHA: A4y A713%H HAiny
e ERACZEY 7130 QR T
B BF 119924 8H 8H

30 (30) B - ERRMRER



FEH MEiEE 01838 M ©

HAES Fd2ANE B okt o] {7 &
dE Ao EH*HHE 92743 gL
A3 stk &3] A2 ES PC, B417] 5 0A%
7171, vl e/etieF e K&V, ¥F5& A
A NS AMS3hE REA7I7] ® odo]E%
HE 3871719 & BEe odg FAHE
H& 7HEAI71 Qo] ol W@ A7t "ast
A HAJDGTD FARe FEHE AT AMYO
< oldsy] 41 BHste e dod +F
22E AHgstes & dHaztel AFooles
b a7Hden & UEg 0d dddgE AA
AnE °‘Xl§i—§l‘4 adeg ded AR
YPAFHARA LFFoUe HERKE AAs
o ‘\’J"”*—‘!ﬂ & FAAI7) s e ey B
Az BiEol v ATF/E HesA HA
29 AP 200(W)IH ol AFAe
A AP FE(boost) WAl o7 1
& Aol A% Aotk 28y ditks=e] OA/
HA§ 7]7]& 150(W)vlste] A &8 A{gHdg
AE YRR ug FAE WAL HFAFHon
E dd dia 294¢e *E 5 Qoe 94
ol AN 2 B7tn AHY Addu

o 3¢ Ed4& 2=(DCM) E&ehol ¥ (Fly-

back) W4 ot 1HE HFAILH B3 A

= WS- mEA o] DCM Eghold &
HE ZHFIEZA W, F&4 AY
(Loss Free Resistor) 7i‘del| 9|t 4 & = gH(Ef-
fective resistance) H-3l2 E713} Al Qonm
2 DCM Eetold ZWEE F&4 Aoz
zdgste 4L M = Uk

webx] § AdFelAe AAE AL At
3n SYAYS AFAYY EPHog MY
T UL Ftolw HtrIE A7)HQA &4 A
AE T 4 U= DCM Eo|w ubjo] ofs 1
qEo] A-S AFALHLE HA FAu &

£

20 B

21 DCM Ea2jo| WA SEHEEII|
ateia|

B8 $1% 19935 2

A MH|E

or

EE
=]

25719 4A

Ho

n3}°]‘ﬂ1 WA SEAERYI AP &
TAEAE 2Ase " F23 AL Zgo
‘—‘11' Hekrlgtar g ArldvA] A3 2ot
a9 212 AAY Feolw wAe SFAdER
2718 Jepd L g
¥ 21(a)= DCM Eztol® Wy F5dEx
4718 Yehge 2ol o] 5FYERAE
Eotol¥ Welrlel g3t AR d&ES A7 FH
o2 HAFAXM YFHoA FHo g quAE A

<
a

Signal of S, [__—
v S T
i — Ik ]
4(t) T nL “n b i '
L/.- _____ .} _____ % - .
T 7
DT, (D+D,) T. t
1V ' |
ia(t) w LY !
h 1 G
[ -—— - .Jx-L ..... . N
T T

DT, (D+D) T. T, t
(b) §4&4 A7

Vi(t)
“"“‘“@BEEMW"“WW

t
1
1
'
[
I
1

|: d \ -
® ia(t)

(©) 60(Hz)s| AFFoGp] NG AA A2 #4Y
8 21 DCM E210[4 WA SSHEwNT|
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Table 3.1 Computer spreadshest of L, D, K of dbtained for dif-

31 E2i0|8y @2t7| | nS HHSIAIZ o L D,

Ke| dAZnH(EadY 24(VIQl &2

ferent values of n (In case of output vdtage 24(V))

D
n{ 0.75xL(H) K 1400V 85(V)
1 7.50e~06 0.260 0.088 0.144
2 5.52e-06 0.192 0.150 0.247
3| 4.22e-06 0.146 0.197 0.324
4| 3.34e-06 0.115 0.233 0.385
5| 2.70e-06 0.093 0.263 0.433
6] 2.24e-06 0.077 0.287 0.472
7 1.88e-06 0.065 0.306 0.505
8 1.60e-06 0.055 0.323 0.533
9 1.38e-06 0.047 0.338 0.556
10 1.20e-06 0.041 0.350 0.577
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Table 3.2 Computer spreadsheet of stress dbtained for differ-

Ha (EHEY 24(Viel Z2)

ent values of n. {In case of output vadtage 24(V])

n |0.75XLIH) [ V,(V) | ValV) |L. mex(A)|ls, wsx(A)
1| 7.50e-06 222 222 3.6 7.4
2| 5.52e-06 246 123 2.7 8.0
3| 4.22¢-06 270 90 24 8.5
4| 3.34e-06 294 73 2.2 9.0
5| 2.70e-06 318 64 2.1 9.5
6| 2.24e-06 342 57 2.0 10.0
7| 1.88e-06 366 52 19 10.4
8| 1.60e-06 390 49 1.9 10.9
9| 1.38¢-06 414 46 1.8 114
10| 1.20e-06 438 44 1.8 11.7
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Nomenclature

Re : Effective resistance of Flyback Converter input port

{P) : Average power consumed by Re

P(t) : Instantaneous power consumed by Re

V:. m : Input A. C voltage RMS of Flyback Converter

Vi(t) : Instantaneous input voltage of Flyback Converter
V.(t) : Instantaneous output voltage of Flyback Converter
1(t) : Instantaneous input current of Flyback Converter

(t) : Instantaneous output current of Flyback Converter
Re(D) : Control of the Re value or Re value by control of duty
ratio

irx : Peak D. C magnetizing current of Flyback Converter by
Loss Free Resistor Model

Vix : Peak D. C magnetizing voltage of Flyback Converter by
Loss Free Resistor Model

V,(t) : Instantaneous D. C magnetizing voltage of Flyback
Converter by Loss Free Resistor Model

D : Duty ratio of switching components

T, : Switching period

ip> : Converter average input current

ta - Conduction time of switching component

(ig) : Converter average output current

V: : Averege output voliage of Flyback Converter by Loss
Free Resistor Model

D.T, : The length of the output diode conduction interval

R : Pure resistance for load or voltage regulator/de—dc con-
verter for load

AV : Peak output voltage ripple

RO - BRRMBES



