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Analysis and Trajectory Control of LCC Resonant Converter
for High Frequency Applications
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ABSTRACT: The series-parallel resonant converter is known
to have combined merits of the series resonant converter and
parallel resonant converter. However, it has a three—element
LCC structure with multi-resonant modes, which makes it
difficult to analyze and control. In order to study the converter
performance under continuous current mode, this paper
demonstrated the operation principle of this converter, drew the
state track diagram, and derived the trajectory equations.
Finally, a simple and effective trajectory control method was
given. The experimental result shows that the analysis and
design method of the state-plane is effective. Trajectory control
system has excellent transient performance and can achieve the

new steady state in minimum time.

KEY WORDS: series parallel resonant; continuous current
mode; state-plane analysis; trajectory equations; trajectory
control (TC)
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iLr Ly iLr L iLr

Uin G Uin Ue Uin L Ue
e T 1 ¢ T [« 1]

(a) to—t Bt (b) tr—t B (c) tr—t3 IV Bt

i L, i L i L

LJin Cpl LJin Uel ‘I:Uin Uel
e T0Hg T0e T

(d) ts—ta B () ta—ts B () ts—te B

B3 LCCIEHREEEA 6 MIERATS
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