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(A Study on Characteristic Analysis of Single—Stage High Frequency Resonant inverter
Link Type DC-DC Converter)
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Abstract

This paper presents a novel single-stage high frequency resonant inverter link type DC-DC converter using
zero voltage switching with high power—factor. The proposed topology is integrated half-bridge boost rectifier
as power factor corrector(PFC) and half-bridge high frequency resonant converter into a single-stage. The
input stage of the half-bridge boost rectifier works in discontinuous conduction mode(DCM) with constant duty
cycle and variable switching frequency. So that a boost converter makes the line current follow naturally the
sinusoidal line voltage waveform. Simulation results have demonstrated the feasibility of the proposed high
frequency resonant converter. Characteristics values based on characteristics analysis through circuit analysis is
given as basis data in design procedure. Also, experimental results are presented to verify theoretical
discussion. This proposed inverter will be able to be practically used as a power supply in various fields as
induction heating applications, fluorescent lamp and DC-DC converter etc.
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Reference Normalized
values values
Voltage E=E4 v (z)=vdt)/E;s
Current I=E/ 7 i*(2)=i(t)/I,
Power P&=E, - I P'(2)=P(t)/Ps
Impedance | Z,=2V L/C, A=R/Z;
Inductance L=L ao=Lo/Ls
bo=Co/C
Capacitance C=C bs=C/Cs
b=C/Cq
Frequency | f,=1/2ny L.C, u=fo/f
z=t/Ts
i TQ:J Sty )
Time =15 dz=dt/Ts
Remark) f«. : Operating frequency of
converter
f : Resonant frequency of
converter
T. : Operating period of converter
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Table 2. Circuit parameters
P Ciread
Circuit Rating ircuit Rating
Parameter Parameter
Input DC Link
Voltage 110[V] Capacitor 22[uF]
(Vin) (C1, C2)
ZVS
tchi
S‘g;s_cmg IRF740 | Capacitor | 187[pF]
ice
~ (Csi1, Cs2)
Input React Filter
nput FACtOn soomH] | Capacitor | 2200[uF]
(Ly)
(Co)
Resonant ' 'Load
2.6lmH 15[Q
Reactor(l) [E} Resistor [Q]
Resonant Resonant
.6(nF 45{kH:
Capacitor(C) 56(nF] Frequency(fr) licHz]
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