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Analysis of ZVS and NON-ZVS Switching Frequencies for a Duty Cycle Control Resonant Inverter with

MOSFET Drain-Source Capacitance for the Load of High-Frequency Induction Heating
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Abstract

This paper presents the analysis of zero wvoltage switching
(ZVS) frequency and nonzero voltage switching (NON-ZVS) frequency
for a duty cycle control resonant inverter with MOSFET drain-source
capacitance for the load of high-frequency induction heating. A variety
of modes of circuit operation both under the operating regions of ZVS
and NON-ZVS are first analyzed in details. Various voltage and current
equations of these modes of circuit operation are then obtained and used
for caleulation of the waveforms in various parts of the proposed circuit

using MATLAB program. The calculated results can lead to the

»

consideration of critical switching frequency which is used to determine
ZVS and NON-ZVS operating frequencies. The proposed theoretical
results are also verified by experimental ones, using a prototype test set

rated at 3 kW in the laboratory.

Keywords : induction heating, resonant inverter, ZVS, NON-ZVS
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ABSTRACT
This paper presents an analysis of a duty cycle control resonant inverter for the load of high-
frequency induction heating. A variety of modes of circuit operation during duty cycle control are
analyzed as a first step. Then, the output voltage and current equations of these modes of circuit
operation are obtained and used for calculation of the output voltage and current waveforms using
MATLAB program. These waveforms will be analyzed by Fourier analysis which can lead further to the
calculation of output power B, of the inverter. The proposed theoretical results are also verified by

experimental ones, using a prototype test set rated at 3 kW in the laboratory.
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Abstract

This paper presents a detailed analysis of
circuit operation under the operating regions of
zero voltage switching (ZVS) and nonzero
voltage switching (NON-ZVS) in a full-bridge
duty cycle control series resonant MOSFET
inverter with a load of high-frequency induction
heating. A variety of modes of circuit operation
both under the operating regions of ZVS and
NON-ZVS are first analyzed in details. The output
voltage and current equations of each of these
modes of circuit operation are then obtained and
used for calculation of the waveforms of the
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proposed circuit by using MATLAB program. In
this research, the two operating regions of ZVS
and NON-ZVS are divided by a certain
borderline of critical zero voltage switching
(critical ZVS). The calculation results of the
waveforms under critical ZVS can lead to the
consideration of various circuit parameters under
critical ZVS condition that are used to determine
ZVS or NON-ZVS operating regions. The
proposed theoretical results are also verified by
experimental ones, using a prototype test set

rated at 3 kW in the laboratory.
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operating temperature 400°C
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