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Basic PFC Topologies 
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Conventional Boost PFC 
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Conventional Boost PFC 
 

UF Boost Diode 

PFC Switch 

PFC Inductor 
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+ + 

+ + 

Switch open Switch closed 

Conventional Boost PFC 
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Conventional Boost PFC 
 

+ Cheap 
low EMI 

High conduction losses due to 3 semiconductors 
 

- 
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Bridgeless Boost PFC 
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Bridgeless Boost PFC 
 

PFC Switches 

PFC Inductor 

UF Diodes 
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Switch open Switch closed 

Bridgeless Boost PFC 
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+ Reduced conduction 
losses 

High EMI 
Decoupled GND between output ground and AC source 
Needs UF diodes (ringing) 
 

- 

Bridgeless Boost PFC 
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Bridgeless Boost PFC 
with two DC/DC circuits 
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Bridgeless Boost PFC with two DC/DC circuits 
 

PFC Switches 

UF Boost Diodes 

PFC Inductors 
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Bridgeless Boost PFC with two DC/DC circuits 
 

Switch open Switch closed 
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+ Low EMI High component count 
Expensive 
 

- 

Bridgeless Boost PFC with two DC/DC circuits 
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Bridgeless 
Totem Pole PFC 
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Bridgeless Totem Pole PFC 
 

Diodes 

PFC Inductor 

PFC Switches 
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Bridgeless Totem Pole PFC 
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+ Low component count 
Low EMI 
High efficiency 

Only possible with GaN or SiC - 

Bridgeless Totem Pole PFC 
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PFC Topologies 
Comparison 
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PFC TOPOLOGIES COMPARISON 

Conventional 
Boost PFC 

Bridgeless 
Boost PFC 

Bridgeless Boost PFC with 
two DC/DC circuits 

Bridgeless 
Totem Pole PFC 

PFC-Topology PFC Inductor PFC Switch Ultrafast Boost Diode 

Conventional Boost PFC 1x 1x 1x 

Bridgeless Boost PFC 1x 2x 2x 

Bridgeless Boost PFC with two DC/DC circuits 2x 2x 2x 

Bridgeless Totem Pole PFC 1x 2x - 

+ Low EMI 

High component count 
Expensive 

+ Reduced conduction losses 

High EMI 
Decoupled GND between output 
ground and AC source 
Needs UF diodes (ringing) 

+ Cheap 
Low EMI 

High conduction losses  
due to 3 semiconductors 
 

+ Low component count 
Low EMI 
High efficiency 

Only possible with GaN 
or SiC  
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Boost PFC 
Loss calculation 
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Switches used for Boost PFC loss calculation 
 

SI SiC GaN Value 

Si Mos IPW65R045C7 Sic Cascode UJC06505K Gan Transistor GS66508T 

Switch 01 Switch 02 Switch 03   

        

RDS On 0,045 0,045 0,0615 mOhm 

CISS 4340 2107 260 pF 

Crss 75 5,7 2 pF 

RG 1,8 1,1 1,5 Ohm 

Vg  12 12 6 V 

Vth 3,5 5 1,3 V 

Vpl 5,4 7 3 V 

Eoss 11,7 7,5 7 µJ 

Qg 93 58 5,8 nC 

http://www.infineon.com/dgdl/Infineon-IPW65R045C7-DS-v02_01-en.pdf?fileId=db3a30433e78ea82013e7901c1200031
praesentations_dateien/UJC06505K.pdf
praesentations_dateien/UJC06505K.pdf
praesentations_dateien/UJC06505K.pdf
praesentations_dateien/UJC06505K.pdf
praesentations_dateien/GS66508T_DS_Rev_170321.pdf
praesentations_dateien/GS66508T_DS_Rev_170321.pdf
praesentations_dateien/GS66508T_DS_Rev_170321.pdf
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Boost PFC loss calculation 
 

Start calculator 

ECOMAL_Boost_PFC_Calculator.xlsx
ECOMAL_Boost_PFC_Calculator.xlsx
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Totem Pole PFC 
Loss calculation 
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Switches used for Totem Pole PFC loss calculation 
 

SI SiC GaN Value 

IPW65R110CFD Sic Cascode UJC06505K Gan Transistor GS66508T 

      

Switch 01 Switch 02 Switch 03   

      

RDS On 0,099 0,045 0,0615 mOhm 

CISS 3240 2107 260 pF 

Crss 17 5,7 2 pF 

RG 1,3 1,1 1,5 Ohm 

Vg  12 12 6 V 

Vth 4 5 1,3 V 

Vpl 6,4 7 3 V 

Eoss 9 7,5 7 µJ 

Qg 118 58 5,8 nC 

Qrr Body diode 800 145 0 nC 

Vf Body Diode 0,9 1,7 0,5 V 

http://www.infineon.com/dgdl/Infineon-IPX65R110CFD-DS-v02_06-en.pdf?fileId=db3a30433004641301306abd8e2041b1
praesentations_dateien/UJC06505K.pdf
praesentations_dateien/UJC06505K.pdf
praesentations_dateien/UJC06505K.pdf
praesentations_dateien/UJC06505K.pdf
praesentations_dateien/GS66508T_DS_Rev_170321.pdf
praesentations_dateien/GS66508T_DS_Rev_170321.pdf
praesentations_dateien/GS66508T_DS_Rev_170321.pdf
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Bridgeless Totem Pole PFC loss calculation 
 

Start calculator 

ECOMAL_Totem_Pole_PFC_Calculator.xlsx
ECOMAL_Totem_Pole_PFC_Calculator.xlsx
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Conclusion 
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Conclusion: Totem Pole PFC with GaN and SiC 

Latest generation Wide Band Gap (WBG) transistor technology make a truly bridgeless 
Power Factor Correction (PFC) topology a viable option.  

 

Available WBG transistors (SiC and GaN) offer the needed low RDS(ON) and low charges. 
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