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A ZV-7ZCT Boost Converter using an Auxiliary Resonant Circuit

Doo-Yong Jung', Jun-Gu Kim', Dong-Kyun Ryu', In-Beom Song2,

Yong—Chae Jungs, and Chung-Yuen Won

.

Abstract - This paper proposes a soft switching boost converter with an auxiliary resonant circuit. The
auxiliary resonant circuit is added to a general boost converter and that is composed of one switch, one diode,
one inductor and two capacitors. The resonant network helps the main switch to operate with a zero voltage
switching(ZVS) and auxiliary switch also operates under the zero voltage and zero current conditions. The soft
switching range is extended by the auxiliary switch and it is possible to control the proposed converter with a
pulse width modulation(PWM). The ZVS and ZCS techniques make switching losses decreased and efficiency of
the system improved. A theoretical analysis is verified through the simulation and experiment.

Keywords: soft switching method, zero voltage switching(ZVS), zero current switching(ZCS), auxiliary resonant

circuit, resonant converter
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Fig. 1 A proposed soft switching boost converter
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Table 1 Parameters of the simulation

Parameters Symbol Value Unit
Input Voltage Vin 200 A%
Output Voltage Vout 400 \%
Switching Frequency fs 30 kHz
Rated Power Pout 1 kW
Main Inductor Lm 600 nH
Resonant Inductor L. 10 nH
Snubber Capacitor Cs 20 nF
Resonant Capacitor Ce 100 nF

W =25 f, (40)
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Fig. 4 Input/output voltage and key waveforms
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Fig. 5 Key waveforms of the main switch
Vsa 1(Sa)*10  The auxiliary switch voltage(Vs,) & current(ls, x 10)
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Fig. 6 Key waveforms of the auxiliary switch
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Table 2 Switching devices used in proposed converter

Voltage / Current

Parameters Value Rated

Main Switch IXSX40N60BD1 600[V] / 40[A]
Auxiliary Switch IXSX40N60BD1 600[V] / 40[A]

Output Diode F40U60DN 600[V] / 40[A]
Auxiliary Diode F40U60DN 600LV] / 40[A]
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Fig. 7 Input voltage, output voltage and main inductor
current waveforms
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Fig. 9 Main switch voltage and current waveform(100% load)
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Hg. 10 Auxiliary voltage and current waveform(100% load)
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Table 3 Efficiency of the proposed converter

Output Input Output

IE(;Z]d Current Power Power Efﬁ[cozncy
[A] [W] [W]
10 0.55 109.89 100 90.1
20 1.07 213.90 200 935
30 1.59 31847 300 .2
40 211 422.39 400 9.7
50 2.62 52577 500 9.1
60 3.15 629.59 600 95.3
70 3.66 73375 700 95.4
80 4.18 836.82 800 95.6
90 470 940.43 900 95.7
100 517 1033.05 1000 96.8
100
95 _?.:_._-_-A:I’;._
& b
g 7 /*"""
% 85 r’/ —&— Conventional
80 —=—Proposed
75
TP FFE S LS @“Q
Output Power [W]

Fig. 11 Efficiency comparison between proposed converter
and conventional hard switching converter
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