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Figure 1. Equivalent of an Induction Cooking System
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Figure 2. Block Diagram of an Inductor Cooker
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Figure 3. Scheme of an Induction Cooking
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Figure 4. Scheme of the Equivalent Transformer for an Induction Heating System
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Figure 5. Inducted Current in the Pot Bottom Layer
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Figure 6. Graphical Illustration of Ampere’s Law and Lenz’s Law
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Figure 7. Current Density as a Function of Depth and Skin Effect and Eddy Current
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Figure 9. Power Losses in a Conventional SMPS Converter
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Figure 10. Switching Area
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Figure 11. Samples of the Topologies Presented in Literature in the Last Decades
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Figure 12. Equivalent Circuit for a Resonant
Half-Bridge for Cooking Application
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Figure 14. Impedance Module and Phase of the Equivalent Half-Bridge Resonant Circuit
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Figure 16. Resonant Half-Bridge Waveforms. 
Upper Graph: Load Current (Red) and Voltage at the Central Point A (Blue). 

Lower Graph: Gate Voltage for the Higher Side IGBT (Blue) and the Lower Side IGBT (Red).
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Figure 17. Resonant Half-Bridge Waveforms for a Switching Frequency > Resonant Frequency.
Upper Graph: Load Current (Red) and Voltage at the Central Point A (Blue). 

Lower Graph: Gate Voltage for the Higher Side IGBT (Blue) and the Lower Side IGBT (Red).
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Figure 19. Impedance Module and Phase of the
Equivalent Half-Bridge Resonant Circuit
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Figure 20. Quasi-Resonant Inverter Waveforms.
Upper Graph: Red-waveform is the Current into the Coil Lr, while the Purple-waveform is the

Voltage across the Power Devices (T1+D1).
Lower Graph: IGBT Fate voltage
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Figure 21. Flow Chart of a Generic Resonant Half-Bridge for Induction Cooking Control Algorithm
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Figure 22. Flow Chart of a Generic Quasi-Resonant for Induction Cooking Control Algorithm
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Figure 23. Vin 220 Vac − 1200 W Power and Phase for a Resonant Half-Bridge Inverter
for a Cooking Application
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Figure 24. Vin 220 Vac − 1200 W – 45 kHz Switching Frequency Operation for a Resonant Half-Bridge Inverter:
C1 Low Side IGBT Gate Voltage (10V/div) C2 Low side IGBT Collector Emitter Voltage (200 V/div) C3 High Side

IGBT Gate Voltage (10 V/div) C4 Coil-Load Current (20 A/div). Time 5 �s/div

Figure 25. Vin 220 Vac − 1500 W – 35 kHz operation for a Resonant Half-Bridge inverter: C1 Low Side IGBT
Gate Voltage (10 V/div) C2 Low side IGBT Collector Emitter Voltage (200 V/div) C3 High Side IGBT Gate

Voltage (10 V/div) C4 Coil-Load Current (20 A/div). Time 5 �s/div

Figure 26. Vin 220 Vac − 1800 W – 30 kHz Operation for a Resonant Half-Bridge Inverter: C1 Low Side IGBT
Gate Voltage (10 V/div) C2 Low side IGBT Collector Emitter Voltage (100 V/div) C3 High Side IGBT Gate

Voltage (10 V/div) C4 Coil-Load Current (20 A/div). Time 5 �s/div
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Figure 27. Vin 220 Vac − 2300 W – 27 kHz Operation for a Resonant Half-Bridge Inverter: C1 Low Side IGBT
Gate Voltage (10 V/div) C2 Low side IGBT Collector Emitter Voltage (100 V/div) C3 High Side IGBT Gate

Voltage (10 V/div) C4 Coil-Load Current (20 A/div). Time 5 �s/div

Figure 28. Vin 230 Vac − 2450 W – 24.7 kHz Operation for a Resonant Half-Bridge Inverter: C1 Low Side IGBT
Gate Voltage (10 V/div) C2 Low side IGBT Collector Emitter Voltage (100 V/div) C3 High Side IGBT Gate

Voltage (10 V/div) C4 Low Side IGBT Collector Emitter Current (20 A/div). Time 10 �s/div

Figure 29. Vin 230 Vac − 2450 W – 24.7 kHz Operation for a Resonant Half-Bridge Inverter: C1 Low Side IGBT
Gate Voltage (10 V/div) C2 Low side IGBT Collector Emitter Voltage (100 V/div) C3 High Side IGBT Gate

Voltage (10 V/div) C4 Low Side IGBT Collector Emitter Current (20 A/div). Time 5 �s/div
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Figure 30. Vin 220 Vac − 2100 W – 65 kHz operation for a Quasi-Resonant Inverter: C2 IGBT Collector Emitter
Voltage (200 V/div) C3 IGBT Gate Voltage (20 V/div) C4 IGBT Collector current (20 A/div). Time 1 ms/div

Figure 31. Vin 220 Vac − 2100 W – 65 kHz Operation for a Resonant Half-Bridge Inverter: C2 IGBT Collector
Emitter Voltage (200 V/div) C3 IGBT Gate Voltage (20 V/div) C4 IGBT Collector current (20 A/div). Time 2 �s/div

Figure 32. Vin 220 Vac − 2100 W – 65 kHz Operation for a Resonant Half-Bridge Inverter: C2 IGBT Collector
Emitter Voltage (200 V/div) C3 IGBT Gate Voltage (20 V/div) C4 IGBT Collector current (20 A/div). Time 10 �s/div
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���� (Induction Heating) IH

Y��7 (Alternating Current) AC

��}% (Magnetic Field Intensity) H

)�$% (Flux Density) B

�<! (Permeability) �

H��I�<! (Permeability in Free Space) �0

<
H<! (Relative Permeability) �r

�Z} (Electromotive Force) (EMF) e

�)� (Magnetic Flux) �

êY (Number of Turns) N

�7$% (Current Density) J

<:&��7$%

(Current Density at the Surface of the Conductor) JS

R��% (Skin Depth) �

�% (Depth) d

<:�+! (Resistivity of the Conductor) �

0;! (Angular Frequency) �

���������#! (Power Converted from

Electrical Energy to Thermal Energy) Q
•

<:* �+

(Equivalent Resistance of a Conductor) R

`�\rs (Zero Voltage Switching) ZVS

`�7rs (Zero Current Switching) ZCS

±e (Half-Bridge) HB

¹3·7O (Quasi-Resonant) QR

�5�ð0%��-+Æ (Impedance of the Circuit
from the Generator Point of View) Zseries

07O;! (Angular Resonant Frequency) �0

��0Y (Quality Factor) Q

7O;! (Resonant Frequency) fres

�7��\�I�<>

(Phase between the Current and the Voltage) �

�ñòë�Ë:[

(Insulated Gate Bipolar Transistor) IGBT

%Pó~P±<:ì(Metal-Oxide-Semiconductor) MOS

ë�CMË:[ì(Bipolar Junction Transistor) BJT

v)ì(Punch Through) PT

�v)ì(Non Punch Through) NPT

�ô���ì(Field Stop Technology) FS
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