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AC-DC power factor compensation converter for dual output
Young Jae Kim' - Jong-Su Kim® - Bum-Dong Jeong® - Dong-Uk Sin* - Jae-Jung Hur'

AFFEl, LED 2%, LED TV, AlE7| 53 & 7MdA%ES DA
P& ALgEhY 7€ FEEE FFe ACH Yol B mRo M 2o o EE DC HjAAAE] HgE o]F &
2 AC-DC PFC AWE S AAgt) 3903 DC skl ¥ v fde) a7to] wal #oke o]F £ PFC AW H
= Al FaEe ¥ HES AFES AAEAL ZRIIF 5 JEAA AeHEs Bt 7 /9 DC Y
Al 2dske #AFE Aol A gk tlAY Aol el FHEATE ARME AWEIY] EEZA9 AF g H o]
22 Bao] AAE] 9o, PSIM AZEY oS A&5te] FEAS Felsit)
FA|of: PFC(HERA), 4 Hs7], Zdwgtr], DC uid

Abstract: The advantages of direct current (DC) systems are being re-examined by researchers. Modern consumer equipment
such as computers, LED lights, and home appliances (for example, LED televisions and washing machines) require DC supply
for their operation. However, the conventional utility supply is in the form of alternating current (AC). Hence, in this paper, a
dual output AC-DC power factor compensation (PFC) converter is proposed as a prospective option for the emerging DC dis-
tribution systems. To comply with the need for a vast range of DC loads and standard distribution levels, the proposed dual
output PFC rectifier was accordingly designed for providing simultaneous boost and buck outputs. Additionally, it was ensured
that the designed rectifier could operate at a high power factor. An appropriate digital control technique was applied for close
loop control to simultaneously regulate the two DC outputs. The topology, operating principles, and theoretical analysis of the
proposed converter are presented. By using PSIM software, the validation of the converter has been verified.
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Figure 1: Function of the proposed dual output AC-DC con-

verter

Figure 2: Circuit schematic of dual output PFC rectifier
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Figure 3: Constituent converters of dual output PFC rectifier

(a) boost PFC

switches connected in series and (b) synchronous buck con-

stage with the active replaced by two
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Table 1: Switching cycle intervals for different combination
switch states

Ss‘l:tt::l Interval Mode

Sy S, Boost PFC Buck

1 1 I L, charging L,discharging
1 0 I L,discharging L,charging
0 1 I L, discharging L,discharging
0 0 v L,discharging L,discharging
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Figure 5: Closed loop control scheme of dual output PFC

converter
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Figure 6: The PSIM schematic diagram of the PFC con-
verter for Dual DC output
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Table 2: Parameters of the PFC converter for Dual DC output

Parameters/Components Specifications
Boost inductor, Z, 13.6 mH
Buck inductor, L, 4 mH
Boost capacitor, C,; 4 mF
Buck capacitor, C,, 2 mF

Loads, R, 100 2
Loads, R, 80 {2
Switching Frequency 50 kHz

32 AlEdiolE 2t
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Lo
> 12
[\ )
S
=
i
)
of
(=)
i
P
-3
R

Figure 82> F-2E
o ks 250[\/]:% Lk

o 1o
olo
o
Jm g
o,
=)
B

(98]
2
S

Hu

rE

L=
>

o ozl
o o

i
o
=
o
(o3
£ =
A
JE
2
S
°
B HE
oo X2
oz &
M
00 22
fol 2
U.?(_'. N
)
é mg
4y o
yo M
o

[ o
[
SO
L=
)
()
=
=
e
o B
ofy
o
i
e
=
A
N

ES
S
e
o
<)
Q

|

[CR
2L

o ot

_°|l’,
Rloox
T o o ;

0 off
s
tlo
it

it e ofo

5
%9,

447



A - AEF - %

300
20 J
200

150

100

03 04 05 06 07 08
Time (5)

(a) Boost Voltage

\ . NN
20 V
10
0
03 04 05 06 07 0.8
Time (5)
(b) Buck Voltage
75\5
50
2%
N \AJ‘H\A AMAAAAAAARAAARAAAAAAR
YV vy VYV VY VY YV VYV YV VYV Y Y
25

Time (5)

(c) AC Input Current
Figure 8: Simulation results of the proposed dual output
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Figure 11: Simulation results of the proposed dual output

converter for decreasing of load command during operation
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