Chamgion Nicroglectronic

Champion
PFC-PWM Combo

Key Features
In all combo

+ CMOS028

80+ CM6800/A




Chaleectronic + CM6802A

80+ CM6800/A
Low Cost CM6805A/B
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Chaleectronic + CM6302%

80+ CM6800/A

Reduce the 450V

Boost Capacitor



Chaleectronic + CM6802A

Reduce the 450V

80+ CM6800/A

BOOSt Capacrtor Low.cost CMG6805A/B

A Cascade Boost-Buck Power Converter
Without Synchronous Switching




Cham Wlectronic CM6802

Reduce the 450V 80+ GMB800/A
Boost Capacitor

Leading Edge Modulation PFC
+

Trailing Edge Modulation PWM

 to reduce the 450V Boost Capacitor value by 20%
« Bandwidth increases

* Higher Efficiency (Free 0.5% Efficiency Gain)
» Better reliability




Chaleectronic + CM6802A

80+ GMB800/A
Reduce the 450V
Boost Capacitor

Leading Edge Modulation PFC and Trailing Edge
Modulation PWM for PFC Output Ripple Reduction

= GND

nchronous Switching Cascade Power Converter



Chaleectronic
Reduce the 450V e —
BOOSt Capacrtor Low.cost CMG6805A/B
The CMG68XX vs "Other" Combo Controllers
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Conventional Combos use Trailing/ The CM68XX uses Trailing Edge

Trailing Edge Modulation Scheme. PWM and Leading Edge PFC fo
Optimum PFC to PWM Inductor
Charge Transfer.




Chaleectronic + CM6802A
80+ CM6800/A
Reduce the 450V
BOOSt Capacrtor Low.cost CMG6805A/B

PWM Gate

PFC Gate
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Boost Stage with a Constant Cascade Power Stage with
Current Loss Synchronous Switching




Chaleectronic + CM6802A

80+ CM6800/A

Reduce the 450V

Boost Capacitor

CM68XX vs. ML4819 EXPERIMENTAL RESULTS
lest Conditions: V| = 220VAC, P\ = 75W,
fPFC = BOKHZ, CPFC = 5OMF, LPFC =1.5mH

CM68XX TEST RESULTS ML4819 TEST RESULTS
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Cham Wlectronic + CM6802

Speed up

the PFC Voltage Loop 3X




Cham Wlectronic + CM6802

Error Amplifier

Transconductance Amp, GM
VS.
erational Amp, OP

Speed up the PFC Voltage Loop 3X




Cham Wlectronic ++ CIVI6802A

80+ CM6800/A

Transconductance Amp, GM

VS Low cost CMG6805A/B

Operational Amp, OP

Output
Transconductance Amp, GM Z,, ~ High

_ Output
Operational Amp, OP

Speed up the PFC Voltage Loop 3X

Ly ~ Low




Chaleectronic + CM63024

80+ CM6800/A

2 Main Purposes of the

Error Amp

1. Force V,=V_and it means Vg = 2.5V
2. Compensation: It needs the R, and C,

Speed up the PFC Voltage Loop 3X




ChampionNicroglectronic
omeros OP Integrator

80+ CM6800/A
Low Cost CM6805A/B
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The Miller Effect slows down the V;, node.
Also, PFC Voltage Loop is very slow.
The consequence: V., becomes very slow.

Speed up the PFC Voltage Loop 3X




Champl/o-w_r}electronic GM Integ rator 80

For G M Low Cost CM6805A/B

there is no local feedback.
There is only one outer loo
and

there is no inner loop.

V4, Is a much faster node.
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Chaleectronic + CM6802A
80+ CM6800/A
GM,, (mho)

lyeao (UA) [l toncost CMEBOSA/B
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Speed up the PFC Voltage Loop 3X Y AV,g
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Speed up the PFC Voltage Loop 3X

i+ CMO6302A

o]0 DO/A

Low Cost CM 6805A/B

Easy to meet UL1950



Cham Wlectronic + CM6802
80+ CMB800/A

CM6802A/B

+

AZ\VS-Like Controller

without any extra ZVS circuit




80++
CM6802A/B

Efficiency
goes up

1.5% to 2%
higher!

(CM6802A/B vs. CM6800A)




Cham

lon Microglectronic

80++

Efficiency vs. AC Input

S Light Load
? 84.00 50% Load
% 82.00 —a— Full Load

Y

130 180 230
AC Input [VAC]




Chamgion Nicroglectronic

To reduce
Switching
Loss!

Efficiency

100%
50%

fsw ® C b i b i
Dominated b ow

Switching Loss

80+ CMB800/A
Low Cost CM6805A/B

Increase Vin
To reduce
Current!

t o e
duction

o, Output Power




Champl/cw_rylectronic

180++ C1/650
O + + 80+ @GME800/A

Low Cost CM 68 () 5A/B

ac/Load Eff
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75.00%

65.00%

60.00%

90vac 100Vac 115Vac I




Champgion Nicroglectronic £+ CNMOS02A

CM6802A 20+ CMBE800/A
Low Cost CM6805A/B
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Cham pl/cWIectronic E CM6801

80++
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Cham pl(cWIectronic

80++
CM6802A/B

Hold-Up Time
goes up

3MS to bmS

longer!




Chamgion Nicroglectronic

fict (PINT)

pfc (pin12)

(pinll)

pwm

frampZ (pin8)
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Champgion Nicroglectronic

80+ GNMIBBO0/A

Low Cost

Run
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Chamgion Nicroglectronic

the Hold-Up time
Bulk 450V Cap
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CM6802B Timing Diagram



Chamgion Nicroglectronic

PFC soft start 230VAC (@ full load (220W)
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Chaleectronic
PFC Soft Start @ Vin

380V to 304V function (light load improve efficiency, full load keep hold up time)
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Chaleectronic
PFC Soft Start @ Vin =

230Vac (@ light load
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Champ(on

icroglectronic

8 O + + 80+/@M6800/A

Ch%&%%@ge
R >5 Mega Ohm
No Load Consumption

Drops

~ 289MmW

@ Vin = 264 Vac




Chamgion Nicroglectronic

Low Cost
PC Power

Passive to Active PFC m6805A/B and CM6806

* PFEC + Dual Switch Forward

sfixed switching frequency (55Khz, 67.5Khz and 90Khz)
s CM6805A/B: 10 pin SOIC
« CM6806: 10 pin SOIC




Chamgion Nicroglectronic

Low Cost CM 6805A/B

CMG6805A/B

CM6806

Passive PFC to Active PFC is not for 80+/EPA
CM6805 family could drive BOM 20% lower than 6800A 80+

$ 10 pin SOIC PFC/PWM combo allows Less external components (about 14 components less)
$ PFC + Dual Switch Forward - PWM Mosfet can be 500V

$ Leading Edge PFC/Trailing Edge PWM -> 450V Bulk Cap can be reduced

$ Digitized PWM maximum duty, 50% -> 450V Bulk Cap can be further reduced

$ CM6805 specialized feature with Powder Iron PFC core

$ Single Range Power reduces PFC Mosfet vs. 80+/EPA

$ Passive PFC has the higher cost in shipping

* PFCtrifault and PWMtrifault >UL1950 (Passive PFC cannot meet it)

* No load consumption spec. cannot be met by Passive PFC; Easy for CM6805 family
» Smooth On/Off which single PFC with single PWM is difficult

$ As results, the BOM cost is lower than Passive PFC



Chamgion Nicroglectronic

VI, (pin 6) and PWMtrifault, (pin 7) Low.cost CMBS0O5A/B

CM6805A/B & CM6BOg
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