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Figure 1. Equivalent of an Induction Cooking System
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Figure 2. Block Diagram of an Inductor Cooker

FEMROBEA X

FHEMET, ERFEICLVERENET ST 0
T ATY, BEHEFEICLY BN CTIERNERS
. (Figure 3l R T X 5 1) EBOIEFIIC L -~ TY =
—IVEANERR SN, £ 7 TA NI H D EREM
BOr 27 VAL THLBBEENER SN E T
[1], FEFHEEIT, (—MI)IRO a4 L2
HLTEBY, Zoadf Loz EEKEOAZRAC)E
WOmNET, FHTHACOEEEIT. A1 v FD
BRAA v F U TEEBICESS LD THY , BH
AL F L LTIGBTZMEHLET, AL vF o

R BN, aAfNDA L HE 0B R L IE
ATV OV A RE/NSLLTHIENTE, 2=
v hOa A NEHNTEET, FEMEL, *m
DOIERNZE SN TWET, VAT ALK TEX b
VATIEMRITTE, LRMANEIGE S B S 2 @mﬁi

NTWBERR D = A L, 2ANTZED FEIZAY L
9 (Figure 4 & Figure 52 2 ), 7 7 A /XU NOEK
E RSO Z FFOAMIC L » TEANAERK S,
ZOEPUT N T AT, 2% O B KR O A BT
WHYS L £,

Coil
, Current

Figure 3. Scheme of an Induction Cooking

http://onsemi.com



AND9166/D

Load Load

Figure 4. Scheme of the Equivalent Transformer for an Induction Heating System
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Figure 9. Power Losses in a Conventional SMPS Converter
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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 20. Quasi-Resonant Inverter Waveforms.
Upper Graph: Red-waveform is the Current into the Coil L,, 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 23. Vj, 220 Vac - 1200 W Power and Phase for a Resonant Half-Bridge Inverter
for a Cooking Application
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Figure 24. V;, 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 ps/div

qv TELEDVME LECROY

1 B 0 e B A
f”"ﬂ Ve

\J

P1ireq(C2) P21req(C1) P3max(C2) P4:pkpk(C3) P5pkpk(C4) [ PToee Pa---
MienioieE,  asecki 320V 15 my.

v )
- e (Timebase 5035 Trager i oc1
znomw
omAotisel

Figure 25. Vj, 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 us/div
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Figure 26. Vj, 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 ps/div
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Figure 27. Vj, 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 ps/div
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Figure 28. Vj, 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 us/div
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Figure 29. Vj, 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 us/div
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Figure 30. Vj, 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. Vj, 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 ps/div
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Figure 32. Vj, 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 us/div
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