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A study on the Efficiency characteristics of the CRM PFC using GaN FET
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ABSTRACT

Recently, one of the switching rectifiers, Power Factor
Correction Circuit is often applied in rectification stage to
get high efficient conversion of AC DC SMPS However, it
becomes important to select optimal semiconductor switch as
well as to design optimal rectifier for achieving higher
power conversion. We performed experiments  with
MOSFET, SiC and GaN FET that are widely used in 600
W Interleaved CRM PFC and include the data in this report.
The results are presented for discrete semiconductor and
integrated implementations of interleaved CRM PFC
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Fig. 1 Basic circuit for interleaved CRM PFC
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Fig. 2 Waveform for interleaved CRM PFC
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Table 1 Specifications of converter
Parameter Value Unit
Input Voltage Range 90~240 Vrms
Output Voltage 400 Vdc
Maximum Load Current 15 A
Maximum Output Power 600 w
Switching Frequency 80-200 kHz
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Table 2 Specifications of converter
Parameter Unit MOSFET SiC GaN
Package TO-247 TO-247 TO-247
Model name FQA24N60 SCT2080KE | RFIS3006F
Maximum voltage \ 600 1200 650
Maximum DC current A 23.5 40 30
On-Resistance mQ 240 80 45
Output capacitance pF 550 95 50
Gata charge total nC 145 106 15.7
Reverse recovery charge 1C 6.2 0.044 0.037
Reverse recovery time ns 470 31 12
98 928
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Fig. 3 Power conversion efficiency characteristics
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Fig. 4 Steady state characteristics at 90V
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