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Optimal Design of Half-bridge LLC Resonant Converter
Considering Parasitic Capacitance

YANG Yugang, SUN Binbin, YAN Xiaoheng
(Faculty of Electrical and Control Engineering, Liaoning Technical University, Huludao 125105, China)

Abstract: An isolation-type converter with a transformer is prone to be affected by parasitic capacitance, thus
reducing the stability of system operation. In this paper, an equivalent circuit model containing transformer parasitic
parameters is set up for an LLC resonant converter, and the formula for voltage gain is derived. From the comparison of
voltage gain curve with and without parasitic parameters, the influence of parasitic inductance on the selection of
inductance ratio and quality factor is analyzed. The effect of parasitic capacitance is considered in the design of
parameters, the condition of realizing ZVS for a switching tube is analyzed, and the calculation method for inductance
ratio and the range of quality factor are derived. The inductance ratio and quality factor are optimized, thus optimizing

various resonance parameters. An experimental prototype was set up, which verified the correctness and feasibility of the

optimization method.

Keywords: LLC resonant converter; parasitic capacitance; ZVS; optimal design

PR HL R AR o 728 i 5 v T A R T 56
IR A A B R LLC IR AL 4 i RE 8 1 B 1 2K
U2 R P 52 B — 0 S A 9 2 R s A

%5 B #8:2017-02-24 ; 1& B H 85 :2018-08-24

BE&WE  HE AR AR H (UI510128) ;1074
FORT 90w AL AT Y B B 56 E (LZ2015045) 5107 T
ﬁﬁﬁﬁ?’%/xﬁh*ﬁ?ﬁi*lﬂ%ﬁﬁﬂ Bk 4 B 1 it H
(20160070T)

Project Supported by National Natural Science Foundation of
China(U1510128); Fundamental Research Program of Liaoning
Province Education Department Key Lab (LZ2015045); the Six-
th Batch of Production Technology Innovation Research Foun-
dation of Liaoning Technical University (201600707T)

T RS 1 R R T R IR, B R i BRE DN K
DI S Y | e QL
LLC & 4R 22 4 5 (19 B 5% 1 050, 2 SR rp AE X A8
Hedn SRV RE AL o SCHR (4150 T4 9 £L 0 3
N 22015 T A DX BT[] PR 3 41 b J P L 45 T D e U
HL P 5 SCRR[S | 1128 B 2 2 400k, LR i 9 L Ha 3

e /ME N FRSE 2601, i B AR AE /O H ARG (B 3
A 75 JEL T A5 P AR FL AN A 4 A 4 B2 TR SCRR[ 6]

FHHE B8 43 M e 4 S B IR H R IR A A X, R
JEAEVE R IR S X AR e 2R AT 04T
AR SCHE I A TR T AR ) FE A I X LLC i R AR



58 H b

2 Eire JHS 82 ]

Hods S B AT Ak it . FIH Matlab X A 2%
JEF A 2O T8 A A 2RO AL SR i i 2k, o0 A
A A FL AN T2 R SR L A S5 DR BRI A SR
VASEBUIT KA ZVS O Hw , %5 I8 3 A L AR 2
DUACTBETT A 2 LG A it 5 PR, 345 B AR S 1

1 FESHENERFZZSHTH

Al

FAr a0 LLC IR A e g L g 4 M A 1 s
K L L, A RS L, iR AR C iR A

TESEBRIE I, A2 e e 2 22 6] 77 75 6] i, 58
N FB LA B SE4LFI PCB AR [A] 23 AR 37 AR L 2T, X
K o8 28 e 8% TAE ARSI PR RS2, BB A AR LA
R PR 72 A S OB B AR AN AN 2 IR B
AR g A A LR

B 1 F#H LLC IEIRTHaZE A
Fig.1 Topology of circuit in half-bridge LLC

resonant converter
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Fig.3 Voltage gain curves of constant k and varying Q
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Tab.1 Design specifications of LLC resonant converter
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