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Efficiency Improvement Study of LLC Converter for Low Voltage Output
Using Burst Mode and Phase

Sungjun Oh, Jongwon Choi
Dept. Electrical and Electronic Engineering Hannam University

ABSTRACT
B ErMe Afst ARG Al E-B3A LLC
9 AvEe 38 ZAS dda] dd A¥s S
Atk LLC 38 ZAHEs AdY F9ex afol
= & 7 otk ol ZAIE sty Sl fidAel,
[o]+51783o], SFZHEA AlojE ARGl A
99 7F Aes MAsks WekE AlAsIY o] Al 7HA
o% FEAQ FEHE BES] S8
W EAEIE vl 24 Aa Al Ale] W
A Zahe vt 7P sol ARGl &l

T

=)
rE

[o
offt
:cl){:l
X
o
=
)

o

1. M E

H A'iAlgel] WA A7)Ake) Bg £57 S7hE A
Ut 53] kst AbgAr 2710 HA ol wheha] A8 A7
HE g Y AAASL BEEe 400V 182 1382 800VE
vl 5 28AY HAE ARt Stk S A|AH|
EAN e AaEe o #grt Fesht 2-ngix
LLC 32 #AWEHE =EE B3 Zero Voltage
Switching(ZVS) 7} 7Fesithe oz 34 HHEZ dE
AREEL 9tk a8y LLC 3% AMEHE A¥s AdS
A &8s U Ao EAFo] A} ulehA o] et
FAE s $lEl HAEA 9L 9 ko] WS AMShE
Wl 9AkEe]  wHwiow X HEIX]  AoE
ARSI g LLC 318 AvEHE A93 Fies
WAzt A ol5 FAel et 9 A& Alojek= Pulse
frequency modulation(PFM) W& ARE-317] o] ~93
Fulrez 913 MOSFET?] on loss®} off loss, conduction
loss7} 12}

B =FollME LA A5
A8t ofi o] &AW
3l vln Al

2.LLC 3¢ #HH
2.1 E-H8X LLC 3¥¥ 7IHE]
I8 1(ax EF-HIX LLC IXE  7WHH
S7Fs| 2ot a9 2(b)+= FHA 2E&
Bdlo)a, Futg oo tgh 542 v} A

A7 Ao 7T E ) A

SN
T =A==
oA 915 2A Axs AL

V,(s jwLy,||R
o R g
t jwL, +ja)_Cr+ijm”Req

A)E fr,olol WE Tz Fead, Ao
Ak o5 M)A 4 (2) 9 Rt

O
+
My 45 MH_:_ | DixX =X D,
tank
LYYV
"® 1 NI
{—
Mgk M, 4% Dix % D4
O
(a)
,,,,,,,,,,,,,,,
Lr

a3 1. LLC 38" ZHHE St (a)E-23X] LLC 32
ZAE, (b)FHA 22
Fig. 1 (a)LLC full bridge resonance converter circuit, (b)FHA
equivalent model circuit
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B Methodl: Full bridge with phase shift.
B Method2: Full bridge with phase shift and burst control.
B Method3: Half bridge with burst control.
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Table 1 Parameters for LLC resonant converter
Parameter Value Unit
Resonant inductance (L) 20.4 [1H]
Resonant capacitor (C,) 57.8 [nF]
Magnetic inductance (L,,) 123.1 [nH]
Turn ratio (n) 1.4 Turn
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