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Start-up Control of LLC Resonant Inverter for Microwave Oven Application

Kyelyong Kang'!, Heung-Geun KimT, and Honnyong Cha’

Abstract

One of the most critical part for magnetron driving in microwave oven is start-up control. For this,

switching frequency of resonant inverter should be carefully controlled in order to supply sufficient power to

the filament of the magnetron and to prevent rectifier diode from destruction caused by the excessive voltage

across them. This paper proposes a novel start-up control strategy for LLC resonant inverter for microwave

oven considering the non-oscillation mode time and the magnetron voltage during the start-up process. The

validity of the proposed method is verified through the experiment with 1,200W microwave oven using LLC

resonant inverter.
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Fig. 4. Proposed start-up process of the microwave oven.
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Fig. 7. Waveforms of the magnetron voltage and the input
current during the transient of magnetron mode change.
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Fig. 8 Photographs of experimental set-up.

TABLE 1

PARAMETERS OF SIMULATION AND EXPERIMENT

Parameter Symbol | Unit Value
Maximum power P W] Max. 1840
Input voltage v [Vims] | 180 ~ 280
Input frequency f [Hz] 30 ~ 80
Magnetron voltage v, kV] 34 ~44
Load (Oscillation Mode) Rom kQ] 13
Load (Non Oscillation Mode) Ryom kQ] 380
Filament resistor Ry Q] 0.075
Np:Ns:N1 turn [turn] 24:300:1
Primary leakage inductance Lyp [MH] 16.5
Secondary leakage inductance - [MH] 30
Magnetizing inductance [MH] 125
Filament coil inductance Ly [MH] 1.9
Resonant capacitor Ci1, Cpa [WF] 0.27
High voltage capacitor Co1, Co2 | [nFI 8.2
DC capacitor Ce [MF] 33

AA7E EE D Qrka Bekstel wHl HE Aoz W

g3l W3 AlFo| = vlaUERES A W)
Eorgstez He dxx Wil A &7 Alojrf
7bse e &8 X H(00W)OoE PFM dF Aol&

FAAN F B FY AFA200W)7H] 05% Et 7F
&ato] G4k Fibel] E=EahA gk

4.4 8

Aol A" U}JLﬂ_E_%S_

:/_Lﬂ‘i% 2M28601M, =3 T34+ 245[GHz], HdiE

22 1200W, =7 AHAA <] oﬂit A2 4.15[kV]e]
i 12 A Agd AA Baselth

Fig. 8& AzRIA 758 A% FAolty. A3 &
2= LGAARE] 1200W AW E S Az JIAE o=z
AL, mPIHER Ags 437 984 Tektronix
AFe] P6015(20kVde) 3171 9F EEE% AFE-3 }MJ% H
= AR 9 dguE AF 3_
TektronixA}2] TCPOOBO(BOA) A7 ZEHE }’Q“O} =

=8 9 98 =42 Yokogawarl9 WTBlOHC i
AAE A&

AbE "AE Ao|71E zk= LLC #3113 HH e
nfo]| A2 X 2 A= ReneassAte] 16bit mte]3 RL78&

LGHZM AHEE v}



The Transactions of the Korean Institute of Power Electronics, Vol. 22, No.

Fig. 9. Waveforms of the magnetron voltage and the input
current during the start-up process.
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according to the input voltage.
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