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An Improvement Parallel to the Efficiency of Boost Converter
for Power Factor Correction
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Abstract: A new technique for improving the efficiency of single-phase high-frequency
boost converter is proposed. This converter includes an additional low-frequency boost
converter which is connected to the main high-frequency switching device in parallel. The
additional converter is controlled at lower frequency. Most of the current flows in the low-
frequency switch and so, high-frequency switching loss is ‘greatly reduced accordingly.
Both switching device are controlled by a simple method; each controller consists of a
one-shot multivibrator, a comparator and an AND gate. The converter works cooperatively
in high efficiency and acts as if it were a conventional high-frequency boost converter
with one switching device. The proposed method is verified by simulation. This paper
describes the converter configuration and design, and discusses the steady-state
performance concerning the switching loss reduction and efficiency improvement.
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Fig. 1 Single-phase boost converter
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Fig. 2 The additional boost converter
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Fig. 3 Current reference and reactor current
waveforms
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Fig. 4 Block diagram of the controller
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Table 1 Prarameters of the simulation

‘  Iems r
AC-side voltage( V) 120V, 60Hz
DC-side(output) voltage( V) 240V

Maximum switching-frequency of
switch S( famax ) 200kHz

lswﬁt“c?ug‘]a ?V}lmt::xh_lr:%—frequency of 15kHz
Inductance of the reactor( L) 1mH
Inductance of the reactor( L,) 3mH
Off-state time( Toy) 35 pus
Off-state time( Toy., ) 47 us

Load R

C = 2400uf
Ve

Fig. 5 Configuration of the proposed boost
converter

{c) Current in reactor L( ;) and L,(i;_,)
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(d) Current in device S(igy) and S,(isw—.)
Fig. 7 Simulation waveforms of the converter
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Efficiency vs switching frequency
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Fig. 8 Efficiency vs_switching frequency
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