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ABSTRACT: A totem-pole bridgeless power factor correction
(PFC) circuit topology with zero-voltage switching (ZVS) and
zero-current switching (ZCS) for continuous conduction mode
(CCM) was proposed. Based on the traditional totem-pole
bridgeless PFC circuit, the auxiliary resonant branch was added
to realize ZVS conduction of the main switches (MOSFETS).
At the same time, the auxiliary resonant branch could
effectively suppress the di/dt of the current flowing through the
MOSFET body diodes, which made the MOSFETs turn off
with ZCS. It greatly alleviated the reverse recovery problem of
MOSFET body diodes. The auxiliary resonant branch operated
in the discontinuous conduction mode. All the auxiliary
switches of the converter turned on with ZCS, and all switches
of the converter worked in soft switching state. The topology
overcame the reverse recovery of MOSFET body diodes in
traditional silicon-based totem-pole bridgeless PFC and the
limitation that it only works in the discontinuous conduction
mode (DCM) or boundary conduction mode (BCM). It
widened the working range, and had higher efficiency and
power density than the traditional totem-pole bridgeless PFC
circuit. Finally, a prototype of AC/DC bridgeless PFC was
constructed to verify the feasibility and effectiveness of the
topology.

KEY WORDS: totem-pole bridgeless PFC converter;
zero-voltage switching; zero-current switching; continuous
conduction mode (CCM); auxiliary resonant branch
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With the wide application of power electronic
technology in industry, power factor correction (PFC)
has become particularly important in modern high-
quality rectifier systems. Compared with other bridgeless
topologies, totem-pole bridgeless PFC has lower
common-mode noise and higher device utilization,
which makes it very valuable for engineering application.
However, most silicon-based MOSFET have poor body
diode reverse recovery performance, which makes the
totem-pole bridgeless PFC converter only work in DCM
or BCM mode. Although the development of new
devices in recent years can solve this problem, there are
still shortcomings. For example, the current GaN
MOSFET converters are mostly used in low-power
applications, and the high-power GaN devices have the
problems of few products and high price, which limits its
further application.

A totem-pole bridgeless power factor correction
(PFC) circuit topology with zero-voltage switching (ZVS)
and zero-current switching (ZCS) for CCM is proposed
in this paper. The totem-pole bridgeless PFC for CCM
mode and its control block diagram are shown in Fig. 1.
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Fig. 1 Totem-pole bridgeless PFC for CCM mode and
its control block diagram
The topology has the following characteristics:
1) Based on the traditional totem-pole bridgeless
PFC circuit, the auxiliary resonant branch is added to
realize ZVS conduction of the main switches

S28

(MOSFETs);

2) The auxiliary resonant branch can effectively
suppress the di/dt of the current flowing through the
MOSFET body diodes, which makes the MOSFET turn
off with ZCS;

3) The auxiliary resonant branch operates in the
discontinuous conduction mode. All the auxiliary
switches of the converter turn on with ZCS, and all
switches of the converter work in soft switching state.

Finally, an experimental prototype with output
power of 1000W is built to verify the feasibility and
effectiveness of the topology. The experimental results
show that ZVS and ZCS of the main switches are
realized. The reverse recovery problem for MOSFET
body diodes is greatly alleviated, the working range of
totem-pole bridgeless PFC of silicon-based MOSFET is
expanded. Based on the data measured in the experiment,
the peak efficiency of the proposed converter is 96.3%
when the input voltage is 220V. Compared with the
traditional totem-pole bridgeless PFC converter, the
efficiency is improved by 1.7~2%, which shows the
switching losses of each switches in the converter are
effectively reduced.

Fig. 2 shows the waveforms of v;,, V, boost
inductor current i, and resonant inductor current i, with
the input voltage equal to 220 V and full load. It can be
seen from Fig. 2 that i_ follows the waveform of input
voltage vi, well, and the two have the same phase, so the
purpose of power factor correction is achieved.
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