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Efficiency
goes up

1.5% to 2%
higher!

(CM6802A/B vs. CM6800A)
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Hold-Up Time
goes up

3MS to bmS

longer!



Digitized PWM Maximum Duty Cycle, Dmax
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Bulk 450V Cap

P T i ———— -

chl 2.00V 10.0 V

5 Sep 2006
10.00 % 15:48:05

CM6802B Timing Diagram

12



Chamgion Nicroglectronic

Hold up time
OOVAC AC-turn off (@ 0% load boost voltage = 350V
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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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AC On and Off

AC turn on-off-on
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Vin = 90Vac

AC power cycling (sofi current)
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Vin = 230Vac

230VAC turn on 500ms turn off 1[I[Ims at 10% Load 100% Load
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Vin = 90Vac

YOVAC turn on 500ms turn off 10ms at 10%LOAD SOVAC turn on 500ms turn off 10ms at 100%LOAD
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Vin = 230Vac
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R >5 Mega Ohm
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Drops

~ 289MmW

@ Vin = 264 Vac
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Design
High Performance

Power Supply
with

CM6802A/B
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CM6802A/B
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Cham?"/o-'W'eC”O”iC Review the basic PFC

leao, GMi forces

DBOOST

This is the reason that the PFC voltage loop

* PEC 380V tRaki _ _ _ ~ Vref (7.5V)
ASNIRnEs \/rms pin bandwidth is slow and below 30 hz. 28




ChamW'eC”O”iC Review the basic PFC
Why need 1/(Vrms x Vrms)
N
Gain Modulator ??

lac = (Vin — 1.4V) [ Rac

With 1/(Vrms x Vrms):

Pin = lin x Vin
— Pin = (Imul x Rmul / Rpfcsense) x Vin
— Pin = lac x (Veao-0.7) x constantl x Vin / (Vrms x Vrms)

Without 1/(Vrms x Vrms):

Pin = lin x Vin
— Pin = (Imul x Rmul / Rpfcsense) x Vin

— Pin = lac x (Veao-0.7) x constantl x Vin
— Pin = lac x (Veao-0.7) x constantl x Vin
— Pin = [(Vin - 1.4) / Rac] x (Veao-0.7) x constantl x Vin
— Pin ~ Vin x Vin x (Veao-0.7) x constant2

— Pin = lac x (Veao-0.7) x constantl x Vin / (Vrms x Vrms)

— Pin = [(Vin - 1.4) / Rac] x (Veao-0.7) x constantl x Vin / (Vrms X Vrms)
— Pin ~ Vin x Vin x (Veao-0.7) x constant2 / (Vrms x Vrms)

— Pin ~ (Veao-0.7) x constant3

Power depends on Veao and Vin x Vin;
Therefore,
both power and bandwidth are not constant.

Power depends on ;
Therefore,
both power and bandwidth are

AS
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Vrms (pin 4) ==
Gain and Imu /s

Gain goes
up to ~5.0

Imul

iynamic Soft PFCRAMP

OSCILLATOR

| Gain Modulator is dgsi paves || wren

| the constant an stant banad widtn

At ful n= C

Let Vmu S7V, s pin 4 =1.125V, Veao =4V,
We got lac = 2364uA and Rac = 4.73 Mega Ohm

N |
| R |

A

R

R

| W

J i

Imul ~ 1.19 x Ia'c- X (Veao;0.7) /7(Vrrhs pih 4 x Vrms pin 4)
lac ~ Imul x (Vrms pin 4 x Vrms pin 4) / (1.19 x (Veao -0.7))

o (Wmul/7.77K) x (Vrms pin 4 x Vrms pin 4) / (1.19 x (Veao -0.7))
GAIN (A B s | SENEE*»Z"' 53} TAC
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To Improve THD, Vrms (pin 4dx<s
Poles are slower

FIGURE: DESIGN 2 Pole Filter for VRMS pin (Pin 4) | s |
1SENSE
-~ PIN 3 =—Imul

Rth[S ]_ iynamic Soft PFCRAMP
2.18MEG
OSCILLATOR,

RTCT
RVEMS2
2.18MEG

VFB
PIN 15

Gain Modula

IC=10V | High Frequency Pole at 5Hz

BRVEMS3 RVEEF1

980,.9K QVRMSCLAMP 10.6K

-

Low Frequency Fole|AT 2Hz

o 1C=1.125V ?RMﬁ_@ RVREFZ

47K

MS1
ENF

CVEMSZ
— 1.203UF




Chaleectronic _
Vrms (pin 4)’s
AC Brown Out

For CM6802A/B, Vrms resistors’ value can be greater than 5 Mega Ohm.
For Vin = 85Vac, Vrms (pin 4) ~ 1.125V

With 100mV p-p, peak to peak ripple, it on at 90.0Vac, and off at 81.2Vac
With 200mV p-p, peak to peak ripple, it on at 86.9Vac, and off at 83.1Vac

Vrms

1.150V
1.125V |-
1.100V




Chammlectronic —
Vrms (pin 4)’s
AC Brown Out

Keep
VRMS AC ripprevaNecseipfSSditba Bsasawny

| | | |
i | i |
| | | |
| | | |
| |
| | |
| | |
I I I
| | |
R TE GEETE 8_5_Va . 1 _____ _ N R il __________________
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|
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| |

Vitnimal Thput

Vrms

1.125V |-
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Veao

4.0V ~

The average pe
needs to be <~
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BIA6BOPAAB

For CM6800, Rac ~ 1 Mega Ohm
For CM6802A/B, Rac can be between 4 Mega Ohm to 6 Mega Ohm

Rac functions:

1. sense AC input current, IAC current which is the input current of
AGC

2. It helps to start up CM6802A/B

3. Dynamic Soft PFC Input

4.




ChamW'eC”O”iC Review the basic PFC

leao, GMi forces

Rac Value goes up, AVeao goes up ... max Power and BW Go down
Rac Value goes down, AVeao goes down ... max Power and BW Go up
Rsensepfc goes up, AVeao goes up ... max Power and BW Go down
Rsensepfc goes down, AVeao goes down ... max Power and BW Go up
Both Rac and Rsensepfc is AVeao

Rsensepfc already has been defined 0.6V = lin (average peak @ min Vin) x
Rsensepfc

Rac = (Vin — 1.4V) / lac and AVeao = Veao — 0.7V
To design Rac: @ Vin = Minimal Vin with full load
1. Design AVeao which usually is between to 5V - 0.7V = 4.3V
2. lac =(Vin-1.4V)/Rac
3. lac ~Imul x (Vrms pin 4 x Vrms pin 4) / (1.19 x (Veao -0.7))
~(Vmul / 7.77K) x (Vrms pin 4 x Vrms pin 4) / (1.19 x (Veao -0.7))
=(0.57V /[ 7.77K) x (1.125V x 1.125V) / (1.19 x (4V -0.7V))
= 23.6427uA

Therefore, Rac = (Vin - 1.4V) / lac = (80V x 1.414 - 1.4V) | 23.6427uA =

* PFC 380V to 304V function can be disable by keeping SS (pin 5) below ~ Vref (7.5V)
* Full Input Power: It is the input Power at Full




Chamgion Nicroglectronic

Rac ~ 46 MeggD0hmido M/

Vmul (max) = mul (max) x Rmul ~
0.8V

Design Rpfcsensw at full load &
minimal input

so lin x Rpfcsense -= Imul x Rmul
~ 0.6V @ VEAO ~ 4.tV is the
proper design target

VFE
PIN 15

TAC — >
- A
VEMS
FPIN 4 Maie Madilatea

ISENSE
PIN 3

oV

Full Load.to'No,Load
Dynhamic,Veao AVeao = 3.3

SCILLATOR




Champfon\groiectronic A SCLEEC,

Minimal Capacitor Value Design
for
PFC 380V to 304V and Hold Up Time Design

DC to DC PWM brown out threshold (VINOK) high at Vfb is 2.365V which represents 359V.
DC to DC PWM brown out threshold (VINOK) low at Vfb is 1.5V which represents 228V.

(380V x 380V - 228V x 228V) _ (92.416 E3) _ 5 2857 = 1/0.437
(304V x 304V - 228V x 228V) (40.432 E3)

PWM Duty Cycle 30%
228V.

Duty Cycle 50%

constant
PFC goes back to 380V is 43.7%
the efficiency at 50% load is higher OK to wait until 50% load for PFC goes back to 380V

* PFC 380V to 304V function can be disable by keeping SS (pin 5) below ~ Vref (7.5V)




Champfon\groiectronic A SCLEEC,

Adjust Rac value to
Design Veao Voltage, AVeao = Veao — 0.7V

When IS < ~ low line 142Vac and Veao is <~ 1.75V,
PFC drops to 304V.
When IS > ~ high line 178Vac or Veao is >~ 2.5V,

PFC 304V raise to
oV

Increase Rac, Power goes down and AVeao goes up.
Reduce Rac, Power goes up and A Veao goes down.

5V

Since the Gain Modulator keep PFC power andgs
we can assume Veao is pretty linear with ing

Tirts-is-tire-Designed

.Thls [Site Veao Voltage , A Ve 10
designed % of Full ull Loa

Input Power goes N

Let Veao is 2.5V when it is 43.7% input powe 0
ey back tc 380% 100% —

Then at full input power, Veao is (2.5V - 0.7V) /(&
Let Veao is 2.5V when it is 50% input power.
Then at full input power, Veao is (2.5V - 0.7V

Therefore, the formula is !

* PFC 380V to 304V function can be disable by kaanina O foin Y bala, 2 eaf £7 Fa 0
* Full Input Power: It is the input Power at Full




ChamW'eC”O”iC Review the basic PFC

Adjust Rac value to
Design Veao Voltage, AVeao = Veao — 0.7V

The Voltage Loop Gain (S)
=(AVout/ AVeao) x (AVfb/ AVout) x (AVeao/ AVTh)

~ (Pin x 2.5V x GMv x Zcv)/(380V x 380V x AVeao x S x Cdc)

Zeoy: Compensation Net Work for the Voltage Loop

Transconductance of VEAO typical ~ 72 mho

PN Average PFC Input Power

Vouroe: PFC Boost Output Voltage; typical designed value is 380V.
; PFC Boost Output Capacitor

AVeao: The maximum value is 6V-0.7V=5.3V

2.5V: ltisthe input reference of the GMv.

* PFC 380V to 304V function can be disable by kaanina O foin Y bala, 2 eaf £7 Fa 0
* Full Input Power: It is the input Power at Full
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QO4+4

CM6802A/B

1

2.

Change all high V 1
Resistors > 5 Mega Ohm

SO0 s0 Veao average < 4.5V

T opic
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Chammlemm_ T
Saving.

1. Efficiency Goes up ~ 1.5% to 2% m

2. Electrical Stress on the Power Device Reduced m

3. Hold-Up time goes up 3mS to 5mS

4. EMI filter is easy

5. Monotonic Output Is easy

6. No Load Consumption Drops ~ 0.3 W

Total Saving areater than US$ 0.60
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Chamgion Nicroglectronic

CM6802A/B

Better Efficiency, Ease Design,
Lower BOM Cost

There are more goodies for you to find out

More features and
benefits!
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