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Analysis of Switch losses in Resonant Half-Bridge Converters for Induction Cooker
applications
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ABSTRACT
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# U5 (High Power Density)& B48hH= Zlo|th. o];ﬂ%
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g1 k. AT 29H AR AREHE Siv]Eke] MOSFET
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B =R 94'015@573 2oAs @83 Half Bridge
Resonant Converter %% 7} o194 i(Inductlon Cooker)
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E 1. degaxt yzsy ool
Material Property Si SiC-4H | GaN
Band Gap (e V) 1.12 | 3.26 35
Critical Field (10°V/cm) 03 |3 3
Electron Mobility (cm?/ Vsec) 1400 | 900 1250
Electron Saturation Velocity (10°cm/sec) | 10 27 27
Thermal Conductivity (Watts/cm?K) 15 | 49 1.3

AC-DC Rectifier DC-AC Converter

8 1. Resonant half-bridge converter for induction cookers
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2.2.1 =& &4 (Conduction Loss)
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PC(FET) = IDrms‘ RDS(Un)D (1)

P C(IGBT) — VCEmImugD @)

P Conduction Loss Ip,s ¢ Drain Current Rms Value

Rpgon) - =912 HFAZ Vegeat - Collector-Emitter Saturation Voltage

D : Duty Iy + Collector Current Average Value
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® 3. Theoretical results
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PFET(on/qff) =X VDS>< ID(Un/Uff) X t(r/f) X fsw (3)
2

1
PIGBT(mL/off) =5 X ‘/(/'E>< IC(OH/Off) X t(r/f) X fsw (4)
2

Prr = VDS>< er X fsw (5)

sz Jofy) - Switching On/Off Loss
ty/p - Rise time, Fall time [ Switching frequency

Ton/osy) - Switch on/off Current

P, : Reverse Recovery loss Q,, * Reverse Recovery Charge
e o= #4358 £48 7ds =AHIY A6 2ok
P,

(on/off) = E‘(OTI/Off) ><fs"u' ©)
Elon/osp - Turn on/off energy Loss

23 &4 BN AT

HAE SE AREE AxkEAE S IGBT®F GaN FET,
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E 2. Device parameters for loss analysis
Parameter THWAONG5 RS GS66516 T SCT3030AL
Ver ! Vs 311V 311V 311V
Rpgion) 25mQ 30mQ
Versat 116V
Dy ! oy 19.854 19.924 19.924
Doy Toany 18.374 18.444 18.434
Tt/ sy 20.76A 20.854 20.854
tf 13ns 22ns 2Tns
Q. 3.80uC 0 130n.C
B, 182.8uJ 15.18uJ 124.4u]
C 1uF 1uF 1uF
L, 55ull 55uH 55uH
Fow 21.46kHz 21.46kHz 21.46kHz
D 0.5 0.5 0.5
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THWAON65R5|  (GS66516T SCT3030AL

Conduction Loss 21.31W 9.92W 11.90W

Switching Loss 7.846 W 0.652W 5.339W

29.156 W 10.572W 17.239W
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8 2. PSIM schematic for thermal analysis
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32 3. PSIM thermal module results
E 4. PSIM simulation results
THWAONG65R5|  (GS66516T SCT3030AL
Conduction Loss 20.28 W 10.18W 11.40W
Switching Loss 7.753W 0.633W 5175 W
28.033 W 10.813W 16.575 W
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