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% 3.13 71 AZgE 11y

SIS B RS R B R R & # T4 #
A 50+ 50 45+ j1
C, 8.0 pF 8.4 pF
C, 51.8 pF 51.8 pF

Lgq 956.0 nH 944.7 nH
Ls, 8.8 nH 8.6 nH

Lg3 17.9 nH 17.5 nH
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Abstract

Design and Control of
Class E Inverter with

Mode—Switched
Impedance Compression Network

Jimin Park
Electrical and Computer Engineering
The Graduate School

Seoul National University

Since the remote resonant power conversion system has an
electrically long transmission line, reflected waves due to parasitic
components of the transmission line reduce the efficiency of the
system and cause over voltage or over current, causing damage to
the system. In particular, since the critical length of a system
operating at a high frequency of MHz or higher becomes shorter, it
is essential to design a system in consideration of the critical length
affected by the reflected wave.

In this paper, a methodology for designing impedance transformation
networks, which is a key component of remote resonant power
conversion system, is proposed. An impedance compression network
using mode switches overcome the limitations of impedance matching
networks whose matching performance decreases according to the
load impedance variations.
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First, based on the T—model network with three network impedance
variables, a mathematical analysis technique is derived that ensures
good matching performance by varying only one network impedance
variable.

Second, a design method for a discrete tuning impedance
compression network using mode switches is proposed. The load is
grouped to ensure improved matching performance by analyzing the
variation of the load impedance, and optimization techniques for the
structure and operation of the system is proposed.

The proposed structure and operation are verified with the plasma
operating system to prove the matching performance of the mode—
switched 1impedance compression network. Therefore, the
effectiveness and the strength of the proposed method is verified

with simulation and scaled—down experiment.

Keywords : impedance transformation, impedance matching,
impedance compression, Class E, resonant power conversion system,
zero voltage switching
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