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Design and Analysis of Power Conversion System for GaN-HEMT
Based Anyplace Induction Cooktop
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Department of Electrical and Computer Engineering, Sungkyunkwan University

ABSTRACT
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Fig. 1 Configuration of integrated working coil and inverter.
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Table 1 System parameters
Parameters Value [Unit]
DC-Link Voltage, V¢ Link 311 [V]
The number of turns of working coil 15 [Turn]
Max1mum_ Input.Power . 12 [kW]
per each working coil, Puu/coil
Maximum System Input Power, Py 3.2 [kW]
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Table 2 Characteristics of Power Semiconductor devices

Component Si SiC GaN
Band Gap [eV] 1.12 | 3.26 3.39
Electric Field [10°V/cm] | 023 | 25 3.7
Electron Mobility _ 800/170
[cm?/V-sec] 1400 | 950 0
Electron Saturation
Velocity [10%m/sec] 10 2 2
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Fig. 2 Vessel with working coil for resonant network design.
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Fig. 3 Simulation waveform according to frequency ranges.
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Table 3 Power semiconductor devices for trade-off analysis
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Component Si-MOSFET | SJ-MOSFET | GaN-HEMT
Module IXTKIZNGDXZ | IPLAOROOCED? | LMG3410R070
Vs rated [V] 650 650 600
Ip raea [A 102 40 40
R [mC2] 30 43 70
@, nCl 33 23 26
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Fig. 4 Total System efficiency according to output power .
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Fig. 5 Power dissipations according to frequency ranges.
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