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A Study on the High Frequency Resonant Inverter using
ZVS suitable for IH-Jar
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Abstract

This paper presents the high frequency resonant inverter using ZVS(Zero Voltage Switching) known as the soft
switching technology, which can reduce the turn-on and turn-off switching losses. Also, the analysis of the proposed
resonant inverter is described by adopting normalized parameters, and its operating characteristics are evaluated
according to the switching frequency and parameters. An example of 1.3[kW] IH-Jar design technique is presented based
on the characteristic values obtained from the theoretical analysis. To prove the validity of the theoretical analysis, the
experimental results using IGBT as the switching devices are additionally presented. In the future, it can be practically
used in various power systems such as induction heating cooking, IH-Jar etc.
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Fig. 1. Voltage fed high frequency resonant inverter using
ZVS suitable for IH-Jar.
2l 1. IH-Jaroll HEHsE ZVSE 0|
=7 olHE
& IH-Jarel A3t ZVSE
T QAwE e Fa2 FAS e 9
th 27 1A & 3ol ZVSE FEA A
A HE Low side =9 2](Sp)ell MEE AFHAH C
F AR €8 8 dex Ao s

=< -
0}01 A Fte] A e

a3 1

3}

o8 A%t

AL

o)
PR

2 2H(S,,
=Dy, D) Low side =91 A](Sy) et

5‘% A 7MY Cot A2d 2= 7

(871)

j.inst.Korean.electr.electron.eng.Vol.22,No.3 870 ~873,September 2018

Eo] ik w3, 942 L) Rahe] e
Lote]l 45wl of FAdgds g 31
E= o]t%Ei/\i /\]_g ], 9)\@,
2. 3Z 34
Ts
N O.5Ts 0.5T5
Vest
Ves2z
N
%

AT

M

ve

Ms

t6

Fig. 2. Switching signal pattern and theoretical waveforms
satisfying ZVS condition with an inductive load
(fsw>fr).
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Table 1. Operating Mode.
1L SEEE
ode Qeviees| g |'s, | Dy | Dy Remark

M1 off | off | off | off | Cs = Charging period
M2 off | off | on | off
M3 on | off | off | off
M4 off | off | off | off | Cs = Discharging period
Mb5 off | off | off | on
M6 off | on | off | off
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Fig. 3. Six equivalent circuits corresponding to M1 ~ M6.
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Table 2. Normalized parameters.
2. Msl mefole

v

Unit Values Normalized Values
Voltage E, u,(2)=v,)/E,
Current I, =E,)/Z i (2)=it)/1,
Time T, =1/fo z=t/T,,
Time constant n=L/7 7 =1/r,
Frequency £, =1/2n\/1,G w=f,lf
Impedance Z,=24/L,/C, MN=R/Z
Flux &, =L1 o =)/,
Power P, =E] P'(z)=P(t)/P,
Remarks
[fsw = Operating frequencyof inverter

= Operating period of inverter

su

L=L, G=C 1=L/R, a=C/C, A=4r/u(1—F)
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Fig. 4. Charging time of losses capacitor for ZVS.
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Fig. 5. Characteristic values of Pinx and Vcxmax.
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Fig. 6. Characteristic values of iswsmax and ics*max.
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Step 4 : Step 1 ~ Step3 2 ZH-¥, L,=95[uH],
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Fig. 7. Theoretical and experimental waveforms of isw(t) and
V).
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