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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 lllustration 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 11. Samples of the Topologies Presented in Literature in the Last Decades
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Figure 14. Impedance Module and Phase of the Equivalent Half-Bridge Resonant Circuit
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Figure 15. Output Power vs. Switching Frequency for Maximum Load and Minimum Load

XTI PSR A, A B = AR AR
RTIEIRAR TR A TR AR . X =
PRSI RE B s f < Freslf IR PEGLER . > Fires
I PR RN = fre N IO ZE BB S BR . 53355
B 15, AR NIN IR B A IR M e vk e, BTt
RE 72 U RRIX, (AN AE T RV L Y AR A BB 4K
AGUREE, KRN, MTHEEARX, FHE=
Tl e 2 FEHGE I BRI A 5 0 AR SR T
KA IR A E BRI R s it A S A
T HEL R By L R

LRI LIFEIRFE

FEATTH, KRR RN #A S P ) A SR P
P16 42 7~ 24 % 46 28 AE BT W IR AT S5 T AR I,
IHAL &5 75 SR S VIR I (14 F e i 2 el (L
WAOPTE) . TN IR B E U T BT (L T2
T, DL I i s A8 Bl W AR R 2% AF T AR R
PIASTF SR TR AR A5 5 (8 B G B Ty, 2L
T BIUIE o X A0 AR A RE NS ST E L BRAF T
I DA

http://onsemi.com

9



AND9166/D

WRNEFEGR T I, MWAFFRMET =, e
ANFRIEZ . 4P FAETH R T TER e H
PUXFRELR o LT R T JF AT 3 0 1k 15 41 40 %6 2% A4
Ty AR TAERIE . IEHEERIERA LRI LA
TUANEI R I : to—t1s ti—tos to—tafllta—ts. EI18FRMAIAZ
FATFR PR . SRS ST 2
D1-T1-Do-To. ibFAMVEKE — Fto—ty (BIL17).
toF T2 B, WIRT W I, Dyit 2 #lia ik A& SR
A, TSR . XN T RE5E X FiE.
TFR) 5% T4 R0 1) AR T [R] BeF BK7 F £14) B 1) BB R S B X B[]
toZ B, ToRII AR, (E2 R R I E17H R 5

Dy, i i, MRS A IR, TFIRRATL,
THE R AR B AR IGBT, T HANE S
VS IR M A R AT RSN . IR, 25 1F R
FEONE, TOWTITI, BRI 5 e A AT e
IR XA E VIR R R FXE, 2w,
TFRTIBIF, (HAZRRRR G, X5k 5H8Ez
AR ES, SUESNERITHFE. WANEFES
BORONE, T B A RN TR A L T, BT R AR
18, FETH R . to-taMta—ty A1 1 55 2 1 A0 1) B8 91 A0
[, ME—AF RAETToMDA T LAEIRES

Va |

ILoad

ty

VGate T1

to {3 ta

VGate T2

Ot0 1

t, 3 t4

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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Equivalent Half-Bridge Resonant Circuit
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Figure 20. Quasi-Resonant Inverter Waveforms.
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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. Vi, 220 Vac - 1200 W Power and Phase for a Resonant Half-Bridge Inverter
for a Cooking Application

K24, K25, [E26. K27, K28H1E200 fE R T A
[ FF AR S5 A N ISR AR I AR 23 9 IR AR B0,
A1 2% 7t #E45 kHz (1,200 W) — 24.7 kHz (2,450 W)

Z ). FLIR T T IR BE AT () A T AR A . Ak
BT TF R, VN2 P F) HL I YRk T ol i 1) 1 5% 98¢
(B 15FT7R) .

http://onsemi.com

16



AND9166/D

t IELEDVNE LECROY

_\ﬂﬁh‘ﬁmi

eeeeee Piireq(C2) F2ireq(C1) Fancy PePIPK(C3) PIpkPKC4) e PTae [
784my 51284

umEtiE s

v v
M o Fimebase 0.0 s|(Trigger_04 ¢
znam

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
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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
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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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