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the condition for Unity PFC 
and preventing DCM

Abstract

A new rectifier topology with a unity power factor, introducing 

a new current mode, is presented. 

• No need for a current control loop (inherent)

• It is mathematically proven that the input impedance 

behaves as a constant resistor.

• Inherent soft switching occurs during the entire line cycle.
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Topology and Switching Waveforms

A Rectifier with Inherent Unity Power Factor
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Interval no. j

The first elements form a system of 4 
equations. Solving the 4 unknowns: 

 (1 ) / 2(1 )= − −t T   

 (1 ) / 2(1 )= − −t T   
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(condition for preventing zero-crossing distortion) 

k is the coupling factor
fs is the switching frequency

(condition for Unity PF and preventing DCM)

(condition for preventing CCM)

Operational Conditions

1)

2)

3)

All conditions are met and IRCM holds 

during the entire mains cycle:
Conditions 1 and 3 are met, but condition 2 is 

met only around zero:

a) the rectified output voltage (100/div), b) the mains 

voltage (green) and the input current (red)

Experimental Results

fs  = 100 kHz

M/L2 = 2.4

VC= 200V,

Pout = 65W

PF > 0.99

THD < 3%

Efficiency = 92%

Pin = 70W , M/L2 = 4, VC = 270V, 

calculated THD = 0% 

Pin = 70W, M/L2 = 2.4, VC = 170V, 

calculated THD = 2.6% 

Switching waveforms during IRCM: a) the 

gate to source voltage of switches S1 (green) 

and S2 (red), b) drain to source voltage of 

switch S2 (100/div), c) current of L1 (i1), d) 

current of L2 (i2)

Switching waveforms during DCM: a) the gate 

to source voltage of switches S1 (green) and 

S2 (red), b) drain to source voltage of switch 

S2, c) current of L1 (i1), d) current of L2 (i2)
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