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Research on Parameter Design of CLLLC Resonant DC Converter
XU Jinghui, WANG Yue, LI Kai
(School of Electrical Engineering, Xi'an Jiaotong University , Xi'an 710049, Shaanxi, China)

Abstract: CLLLC resonant DC converter has many advantages, such as bidirectional power transmission,
high voltage level conversion efficiency, high consistency of forward and reverse operation characteristics, and is
widely used in DC charging piles of electric vehicles. However, due to the large number of resonant elements and
the complexity of process analysis, the current research on the selection of resonant circuit parameters lacks a clear
and detailed design method. Based on the fundamental wave equivalent method , the influence of each parameter
on the operation characteristics of the converter and the conditions of soft-switching implementation were modeled
and analyzed firstly, then two methods of parameter design with detailed steps and simple principles were
proposed. The waveform of PSIM simulation shows that the second method is more efficient. Based on the second
set of parameters with the best efficiency, an experimental prototype with 150 W, 80 V input and 20~75 V output
was built. The prototype verifies that the proposed parameter design method can naturally realize soft switching and
wide range output.

Key words: CLLLC resonant DC converter; fundamental equivalence method;soft switching; parameter design

Bifi 5 J2 [] B H BE 7% % (vehicle to grid, V2G)
MR HR AR Ry A O FL B 110 DR ) 24 o 5 7R XL
[a] DC/DC 2% # %% (isolated bidirectional DC-DC
converter, IBDC) A3 2] 1) Y &Y, CLLLC
TR I g i PR HC T AR A% i ABOR
IE R I B AT R i B — BOF 0L, O I AR KB
P4 — b LLC I PR =X B AR e dn i £, 900 I AE
LBV U A AR

Xt F CLLLC W Pk sU L AL ey , KR 20 13
TII7 1k 22 B G278 T 4 78 LU n IR D99 24 1) oo
Jo7 PR Bk Q L Jah 4 Ha JR 0 R H SRR Y LU (B R AT

BN 502 (1995—), 2, i+, Email : xjhooo@stu.xjtu.edu.cn

IOIR = R NOE o T Rr i U N [ (£
WAZTTH JE 1 2 RV A BESR D, SCRR[418E T
— L (R 5 O AT A D
T P A I T DGR R T T W (P 3
ta KA IS IR S E . SCHR[S 1B 5 SE X s [a] PN Jily
il LU AN AR A5 3 T i R R JER R R A B AR T
T STHR[6)AR 8 19 28 05 /Ny A FL R N 25 e K
i LR BRI DL TAETE ZVS X 38 4 BR 1 4%
P A3 T QEA RS, SCER[7142 X CLLLC
IR X B AR e 2R AT REAS R IR AT RR A
AT TS e I 26 2 BOG) L I FL R 344 25 AR R 3

13



wAEF 2021F £51K F 144

HFEE,E CLLLC 3R B iR T # B A5 T A

PAAE I RZ W, 12 7 2 DA IR RS i S 0%
T SOk 415 248 3 5 S (U BT Z RS
FEAR I AR AR

AR S0 T I A AR R CLLLC B 4R 28 i
AR AR AT TR B S HORE T, % B 3 SE R R AR
5 10 1 25 D) R 6 S BRI — 2 TR
o FETF T g A S T i T B
BSR4 TR 1 150 WY SE 80 -, 5
65 2% B T 4 1 A S B0nT i I 3 25 Y L L
[ MRS G

1 CLLLC##HRXARTHBEARR
R ERE

1.1 CLLLCiEiRAERTHRI[AINEW
CLLLC ¥R E i A s o F Fhas # an & 1
v

K1 CLLLCIRA B R A AR 1941 a4
Fig.1 Topology of CLLLC resonant DC converter
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Fig.2 Fundamental equivalent circuit of CLLLC

resonant DC converter
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Duty cycle curves of gain with different

k and Q under phase shift control
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Fig.4 Curves of gain duty cycle varying with k and Q under
variable frequency modulation
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Fig.5 CLLLC resonant DC converter parameter design flow chart
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Tab.1  Two sets of parameters based on two

parametric design methods
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1 7 0.10 7.17 0.353 2.8 0.904 50.0
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