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Characteristics of New PWM High Frequency Inverter Applied to Induction Heating
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Abstract - In this paper, the operation principle of a bi-directional switch type resonant AC link snubber circuit was
described, together with the practical design procedure, which employs in the proposed power module bridge package
type resonant AC link snubber. The novel prototype of power module bridge package type resonant AC link
snubber—assisted voltage type sinewave soft switching PWM inverter using IGBT power module was demonstrated
herein. It was verified that both the auxiliary power switches in this resonant AC link snubber circuit and the main
power switches commutate under the condition of soft switching commutation principle. In addition, the power losses of
the new soft switching inverter treated here were analyzed by implementing the experimental data of the IGBT and
diode v-1 characteristics in addition to switching power loss characteristics into our original computer simulation software
developed by the authors. Then, the voltage type sinewave soft switching PWM inverter was high efficiency than that of
hard switching PWM inverter, along with performance operation waveforms. In the future, the comparative feasibility
study of power module bridge type resonant AC link snubber and its related soft switching inverter in addition to the
other types resonant snubber assisted soft switching inverter should be done from a practical point of view.

Key Words : Induction heating, Soft switching, Zero current soft switching, Bridge package type resonant AC link
snubber, Bi-directional bwitch type resonant AC link snubber
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Table 1 Specifications and parameters used in the circuit
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Classification Parameters
DC power supply voltage(E) 140[V]
Operating frequency(f) 20.0[kHz]
Work coil(L;) 31.0[uH]
Reactor electron coupling coefficient(k) 0.632
Load time constant(t) 8.1[us]
Lossless snubber capacitor(Cy, Cy, Cs, Cg) 100[nF]
Resonance capacitor for power factor
compensation(pC) ’ 29uF]

Fig. 301 hehdl szt 45
of elsin 29 A = CER 79l
22912 (8,~ S el °‘7m1h Agkol AF AW gomm AC
200VIANAE e WAl IGBTe] A5t A7l £A7} A
1A ol e E3 A9 GBTE A8¢ 5 stk

(S 2 SH)E VY HAE, QEE Y I(S; 2 SHE Al
Hmam AAse A oF olEgenA A Aog
T 5 Ak F, AFAE el A 180[°17HA] &K o=
MaNgonA A¢d E-ned 48 T4 Avde 2
AL 014 F} S Ag AN P A A
o 2714 AEH5H o2 wsA|Y —’F T/} Fig. 4(a = 9%

2t
A4S IASCEMD B S w2l Elol™ i}EO]T/}. EE?}, -‘?4%‘
AZE PWM AlCE 2t " dAE oW s a4
IA Y AZE Ao 293 gEgEely AEE IC( Micro
Linear A ML4828CP)E A}&-3}%1

T

Vesi Vesi| |
Ves: Vesa) |

Ve s3 Ve s
Ve s Ve sal | ‘ :

Ty $=90 T T
(@) ¢=00°] (b) $=90[°]

a8 4 ?14 PWM A 59 Eto|gl AHE
Fig. 4 Timing chart of phase PWM signal

Fig. 5= 71& 324 ¢=0[°1¢ (Fig. 5(a)st ¢=120[°]
(Fig. 5(b)¥ we] 2914 Agtat A7) 3PS ek Aol
th Fig. 5(a)= 0=0[°]d we] ~9AS:e Agat A7 o9
ol AWk Bl-2A] AA ZVS & ZCS W-2& AdT + 3l

=, s AxE 2913 F2% stk W2, Fig. 5<b)°ﬂ*1
= 29 ASgell i A SGo] dokdlE AHlel A AR ~91A
2 g-2353 g7 Wit = ~9gAHI, 4= SH, <9
2539 AF7F ol Q=8 TESA e7] Wi st= 293
Ha gle Aol sty L3k E Aol Aed ulel 3
= 294 dEHx ga2ga 3@ 5 gl

Fig. 62 914k ¢=0[°], ¢=120[°12 wje] z} Fo] A3 3}

T Jtdol MEEE ME2 PWM &0t QltEel §4

Trans. KIEE. Vol. 67P, No. 2, JUN., 2018

e YERd Zolth Fig. 6914 & 4 %] Fig. 59 A&
dold sty Ag AXsE AL FAT 5 Utk
150 . . 100 150 - . . - 40
100 ‘ r .
F — 50
L S0k ] Lo+
= oL [ = 20 -
S0 [ ‘ 17 50 -
b - -50
-100 |
130 57 793 o7 705 100 05 o 73 7"
time[sec] time[sec]
(@ (b)

a8 5 7|& 3 2olAMel A&
Fig. 5 Switch voltage and current waveform in general circuit
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Classification Parameters
DC power supply voltage(E) 140[V]
Operating frequency (f) 20.0[kHz]
Work coil(Li) 31.0[uH]
Reactor electron coupling coefficient(k) 0.632
Load time constant(t) 8.1[usl]
Lossless snubber capacitor(Cy, Cs, Cs, Cg) 100[nF]
Auxiliary inductance(L.) 22.0[uH]
Resonance capacitor for power factor
compensation(pC) ’ 29uF]
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