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Design process
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Simplified Block Diagram



4

Jeffrey Hwang
Champion Microelectronic 黃新年PFC + Stand By

CM6807

PFC Control:

Leading Edge Modulation
with Input Current

Shaping Technique

(ICST)

PFC Control: ICST
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•ICST is based on the following equations:

in

in
e I

VR = (1)

inl II = (2)

•Equation 2 means: average boost inductor current   
equals to input current.

•Assume that input instantaneous power is about to
equal to the output instantaneous power.

doutlin IVIV ×≈×∴

•For steady state and for the each phase angle, boost 
converter DC equation at continuous conduction   
mode is:

)1(
1

dV
V

in

out
−= (4)

(3)

PFC Control: ICST
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•Rearrange above equations, (1), (2),(3), and (4) in term of Vout and d, 
boost converter duty cycle and we can get average boost diode current 
equation (5):

e

out
d R

VdI ×−=
2)1(

•Also, the average diode current can be expressed as:

dttI
T

I offT

d
sw

d ⋅= ∫ )(1
0 (6)

(5)

PFC Control: ICST
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•If the value of the boost inductor is large enough, we can assume

dd ItI ~)(

•It means during each cycle or we can say during the sampling, 
the diode current is a constant.
•Therefore, equation (6) becomes:

)1(' dIdIT
tII dd

sw

offd
d −×=×=

×
=

(7)

Id is constant during each switching period, 1/67.5khz.

PFC Control: ICST
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•Using this simple equation (8), we implement the 
PFC control section of the PFC-PWM controller, 
CM6805/6 & CM6903
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PFC Control: ICST
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Review Leading Edge Modulation & Average Current Mode PFC Control

PFC Control: ICST



10

Jeffrey Hwang
Champion Microelectronic 黃新年PFC + Stand By

CM6807

PFC Control: ICST
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PFC Control: ICST



21

Jeffrey Hwang
Champion Microelectronic 黃新年PFC + Stand By

CM6807

PFC Current Mode Leading Edge Modulation:
When Duty Cycle is less than 50%, it needs the slope compensation.

Vos goes up <-----> Ramp Slope goes up

PFC Control: ICST
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TIME

IAC TIME

ISENSEOUT

TIME

ISENSEOUT+IAC

IAC enhances the THD during light load and high line( )ftSinB π2×=

( )ftSinA π2×=

( )ftSinBA π2)( ×+=

PFC Control: ICST
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CM6807IAC, Pin 2: StartUp and PFC Slope Comp
VCC, Pin 8  For fast start up applications

Vcc Fast Start Up
Icc start up typical~100uA

PFC Current Loop
Slope Compensation

CM6807 IAC have the Switch 
to switch to VCC During start up

PFC Control: ICST



24

Jeffrey Hwang
Champion Microelectronic 黃新年PFC + Stand By

CM6807

IAC, Pin 2: StartUp and PFC Slope Comp
VCC, Pin 8

PFC Current Loop
Slope Compensation

CM6807

PFC Control: ICST
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Usually, the pole of Isense filter ~ 1/6 of the switching
frequency, and it is  fsw/6 = 1/(2 × π × Rfilter×Cfilter)

If  Rfilter =1K Ω, Cfilter =14.15nF.

Isense, Pin 3
2 purposes to add Isense filter:
• Protect IC during inrush current
• Using smaller inductor and still having good THD

PFC Control: ICST
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For CM6807,
ΔVEAO~ 6V - 0.7V = 5.3V 

Veao (pin4) and Vfb (pin5) PFC Control: ICST
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Easy to meet UL1950

Veao (pin4) and Vfb (pin5) PFC Control: ICST
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GND (pin1)

The entire components
Related with V+I (pin 6)

have the highest priority
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V+I, (pin 6) and PWMtrifault, (pin 7)
For FlyBack Converter 
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V+I, (pin 6) and PWMtrifault, (pin 7) 
for Forward Converter
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CM6807
PFC + Stand By

For 85+
LCD TV or Desk Top


