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Abstract 

This paper presents the development of a testbench for 

studying the equivalent circuit parameters of inductive loads in 

household induction cooktop systems, based on a Class-E direct AC-AC 

resonant converter. This approach reduces the complexity inherent in 

conventional power conversion systems. Typically, equivalent 

inductance and resistance parameters are measured using an LCR meter 

under small-signal excitation, which often leads to inaccuracies when 

operating at high power levels. This study proposes a parameter 

identification method under actual operating conditions, leveraging Zero-

voltage switching (ZVS) and Zero-voltage-derivative switching (ZVDS) 

conditions in conjunction with a parallel load network at one-quarter of 

the maximum rated power. The proposed methodology provides a more 

systematic analysis and a more accurate representation of the electrical 

load characteristics compared to traditional methods. Experimental 

results confirm that the parameters derived from this approach align more 

closely with the prototype's performance than those obtained from 

standard measurement tools. 

 

Keywords Zero-voltage switching, Zero-voltage-derivative switching, 

Induction heating, Domestic cooker Class-E converter 

 

1.  

Induction heating) 

law of electromagnetic 

induction) High-frequency 



 

       

18   

18th Conference of Electrical Engineering Network 2026 EENET 2026  

 

7 29 2569  

alternating current) 

Eddy current) 

Ferromagnetic)

 

 

Single-switch) Half-bridge) 

kHz 

Leq)

Req) 

Operating point) 

Cr)

LCR meter) 

Small-signal excitation) 

Induction load

Non-linear) 

 

Class-E direct AC-AC resonant converter) 

DC-

link) 

ZVDS) 

Parallel-resonant load network) 

 

 
 

 1  

 

2.  

1). Small-

signal characterization) Lp) 

Rp

 

2). 

Class-E direct AC-AC 

resonant converter) 

Large-signal

ZVDS 

 

3). 1 2

Parallel-resonant load network)  

4). 
Prototype) 

 

 

 1.  

  

  

  

  

Sp  

Sn  



 

       

18   

18th Conference of Electrical Engineering Network 2026 EENET 2026  

 

7 29 2569  

2.1  

1 

Class-E direct AC-AC resonant 
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EMI filter) 

2

5] 

LCR meter) FLUKE PM6306 

Test signal) 1 V 

Small-signal) YOKOGAWA

DL2024 Current probe) 701932 30 

A 100 MHz Differential probe) 

700924 1,400 V 100 MHz

LeCroy AP032 1,400 V 15 MHz 
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