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ML4803

8-Pin PFC and PWM Controller Combo

GENERAL DESCRIPTION

The M 14803 isa spacesaving controller orpow er actor
corrected, sw frhed m ode pow er supplies thatofers very

low startup and opemting curents.

Pow erFactorCornection PFC)offersthe use ofam alken
Jow ercostbulk capaciors, mduces pow er Iine loading
and stresson the sw ixhing FETs, and resuls in a pow er

supply filly com pliantto EC 100032 specifications.The

M L4803 inclides ciruis orthe in plem entation ofa
¥ading edge, average cunent Yooost’ type PFC and a

trailing edge, PW M .

The M 14803-1'sPFC and PW M opemrate atthe sam e
frequency, 67kH z. The PFC frequency ofthe M 148032 is

autom atically sstathalfthatofthe 134kH z PW M . This

higher frequency allow s the userto design w ih an aller
PW M com ponentsw hilke m aintaining the optin um
operating firequency forthe PFC .An overwolage

com pamtorshutsdow n the PFC section in the eventofa

sudden decrase In oad .The PFC secton also includes
peak current lin iHng forenhanced system mlabilihy.

FEATURES

B Thtemally synchronized PFC and PW M 1n one 8pin T

B Patented one-pi volage error am plifierw ith advanced
hputcurentshaphg technique

B Peak oravemge current, contihuousboost, ading
edge PFC (mputCurnent Shaphg Technolbgy)

B H igh efficiency trailing-edge currentm ode PW M

B Ilow supply cunents; sartup: 150UA typ ., operating:
2mA typ.

B Synchrmonized kading and tailing edge m ondulation

B Reduces rppl curent in the storage capacior
betw een the PFC and PW M sections

B O vewolage, UVLO , and brow noutprotection

B PFC V--OVP w ih PFC Sof Start
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ML4803

PIN CONFIGURATION

ML4803
8-Pin PDIP (P08)
8-Pin SOIC (508)

PFCOUT 11 | 1 8 |11 PWM OUT
GND 177 | 2 7 |11 Ve
Isense 1 | 3 6 (13 Ipymit
VEAO 11 | 4 5 (113 Vpc
TOP VIEW
PIN DESCRIPTION
PIN NAME FUNCTION PIN NAME FUNCTION
1 PFC OUT  PFC driveroutput 5 Vpe PW M volage feedback Input
2 GND G round 6 TM T PW M curnentlm icom parmtorinput
3 Ly op Curentsense putto the PFC cunent 7 Vee Positive supply fn ay rquir an
Iin itcom pamtor extemal shunt requlator)
4 VEAO PFC one-pin enoram plifierinput 8 PWM OUT PW M driveroutput
0 [} -
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ML4803

ABSOLUTE MAXIMUM RATINGS

Absolute m axin um mtings are those valuesbeyond w hich Jdincton Tem peratilr® ..o 150«
the device could be pem anently dam aged . Absolute Stormge Tem peratire Range .......cooevieninnts —65°C t© 150°C
m axin um mtngs are stess ratings only and fiinctonal Lead Tem pemtur Goldering, 10 s2c) «vvivviiienienienns 260
device operation isnotim plied. Them alResisance O3)
|21 o I 110°C M4
T Cument BVEIAGE) «cvvevivirieeeiiiie e 40m A PIASHC SO T ot e 160°C W
Ve MAX it 18 3V
Volage .ooovviiiiii SV o 1V
Gotge on aay O herpin | GND U6 5 wve s0sv  OPERATING CONDITIONS
Peak PFC O U T Current, Source orSink .....ocoovviviiininnn. 1A
Peak PW M O UT Cunent, Source orSink ..........coeeeennnn. 1A Tem permture Range
PFC OUT,PWM OUT Enexryy PerCycle .....c.c.ooentnn 15uJ M LA803CX K ieririiiiiiinier e 0°C t© 70°C
MLA803IK X teeiiiiiiieie e -40°C to 85°C

ELECTRICAL CHARACTERISTICS

U nkss othemw ise specified, Voo = 15V, Tx = O pemting Tem pemture Range Note 1)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX [ UNITS

ONE-PIN ERROR AMPLIFIER

VEAO O utputCunent Tp =25, Vgpo = 6V 335 350 365 HA

Line Requlation 10V < Vg < 15V, Vapg = 6V 01 03 LA
Vcc OVP COMPARATOR

Thmreshold Volage Tp =0 © 70 | 155 | 16.0 | 165 | v
PFC Iy iyt COMPARATOR

Threshold Volage 0.9 -1 -1.15 v

Delay to O utput 150 300 ns
DC Iyymirt COMPARATOR

Threshold Volage 14 15 16 v

Delay to O utput 150 300 ns
OSCILLATOR

hidalAccumcy Ta = 25°C 62 67 74 kH z

Volage Stability 10V < Vge < 15V 1 %

Tem pernture Sability 2 %

TowmlVariation O verLine and Tem p 60 67 745 kH z

Dead Tine PFC Onlky 0.3 045 0.65 Us
PFC

M inimum DutyCyck Veao > 70V ,Egnsg= 0.2V 0 %

M aximum DutyCyclk Veao < 4 0V, Epyse = 0V 90 95 %

O utputlow Inpedance 8 15 Q

O utputLow Volage Hyr=-100mA 0.8 15 v

byr=-10mA, Ve =8V 0.7 15 v
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ML4803

ELECTRICAL CHARACTERISTICS continued)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
PFC Continued)
O utputH igh In pedance 8 15 Q
O utputH igh Voltage Hyr=100mA,Vce =15V 135 142 v
RisefFallTin e Cy = 1000pF 50 ns
PWM
D uty Cyck Range TA = 0<C to 70<C, M 148032 043 047 0-50 %
TA = 0<C to 70<C, M 14803-1 0495 0-50 %
O utputlow Inpedance 8 15 Q
O utputLow Volage Hyr=-100mA 0.8 15 v
Lur=-10mA,Vec =8V 0.7 15 v
O utputH igh In pedance 8 15 Q
O utputH igh Voltage Luyr=100mA,Vee =15V 135 142 v
RisefFallTin e Cy = 1000pF 50 ns
SUPPLY
Vee Clamp Volage Veey) kc =10mA 16.7 175 183 v
Startup Cunent Vee =11V,C1=0 0.2 0.4 mA
O pemting Cunent Vee =15V,C,=0 25 4 mA
U ndewolage Lockout Threshold 115 12 125 v
U nderwolage LockoutH ysteresis 2.4 2.9 34 v

Note 1: Lin is are guamnteed by 100% testing, sam pling, or conelation w ith w orst case test conditons.
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ML4803

FUNCTIONAL DESCRIPTION

The M L4803 consists ofan avermge cunentm ode boost
Pow erFactorConector PEFC) frontend follow ed by a
synchronized Pulse W dth M odulation PW M ) contoller. &
isdistinguished fiom earliercom bo controlersby is low
pin count, hnovative nputcurentshaping technique, and
very low smartup and opemting curents.The PW M section
isdedicated t peak currentm ode operation . Fuses
conventionaltmiling-edge m odulation, w hilke the PEC uses
kading-edge m odulation .This patented ILeadng Edge/
Trailing Edge {ETE)m odulation technigue helpsto

m Ihin ize ripple currentin the PFC D C busscapacior

The M 14803 isoffered in tw o versions.The M L4803-1
operatesboth PFC and PW M sections at 67kH z, w hik the
M L48032 operatesthe PW M section attw ice the
frequency (L 34kH z) ofthe PFC .This allow sthe use of

an allerPW M m agnetics and output fiter com ponents,
while m nim izhhg sw irhing osses In the PFC sage.

T addidon to pow er factor correction, severalprotection
features have been builk nto the M 14803 .These nclude
soft start, redundant PFC overwvolage protecton, peak
current lim iing, duty cyck lin i, and undervolage
Iockout UVIO ).See Figur 12 fora typicalapplication .

DETAILED PIN DESCRIPTIONS

VEao

Thispin provides the feedback path which forces the PFC
outputto requlate atthe progmmm ed valie . Econnects to
progmm m ng resisors ted © the PFC outputvolage and
is shunted by the feedback com pensation netw ork.

ISENSE

Thispin testo a esistororcunent sense transfom er

w hich sensesthe PFC nputcunent. This signal should be
negative w ih respectto the T ground . E intemally feeds
the pulse-by-pulse cunent Iim icom parmtorand the
cunent sense feedback signal The Ty ¢ trp velis-1V.
The Lpy gr Bedback is mtemally m ulbiplied by a gain of
furand com pared againstthe ntemal programm ed ram p
to setthe PFC duty cycle.The intersection ofthe boost
Inductorcurentdow nsbpe w ih the ntemal

program m ing ram p detem nesthe boostofftm e.

Vbc

Thispin istypically tied to the feedback opto—collector.
is tied to the intemal 5V refernce through a 26kQ resistor
and to GND thmwugh a 40kQ resistor.

Lomir

Thispin istled to the prim ary side PW M curentsense
mesistorortransfom er. Eprovides the mtemalpulseby
pulsecurent Iim T orthe PW M stage fhich occursat

1 .5V) and the peak cunentm ode feedback path forthe
curentm ode controlofthe PW M stage.The curentmam p

is offset ntemally by 1 2V and then com pared againstthe
opto feedback volage to setthe PW M duty cyclk.

PFC OUT and PWM OUT

PFC OUT and PW M OUT ar the high-currentpow er
drivers capablk ofdirectly driving the gate ofa pow er

M O SFET w ith peak curentsup to £1A . Both outputs are
actively held Jow when V¢ isbelbw the UVIO threshold
evel.

Vce

Ve Isthe pow er nputconnection to the € .The V¢ star=
up curentis 150UA .The no-bbad k- cunentis2m A Ve
quiescentcunentw ill hclide both the T biasing curents
and the PFC and PW M outputcurents. G iven the
opemting frequency and the M O SFET gate charge Q g),
average PFC and PW M outputcurnents can be calculated
as Lyt = Q g xF.The average m agnetizing curnent
requird orany gate drive transfom ersm ustalso be
hchided.TheVi pin isalso assum ed to be proportonal
t© the PEC outputvolage. htemally i is tied to the
VO VP com pamtor (16 2V ) providing redundanthigh-
Foeed overvolage protecton O VP) ofthe PFC stage.
Vee also ties mtemally © the UVIO circuiny, enabling
the T at12V and disabling itat 9.1V.V-- mustbe
bypassed w ih a high quality ceram ic bypass capacior
placed asclose aspossbk to the T .

G ood bypasshg is cridcalto the properopermation ofthe
M 14803.

Ve Istypically produced by an additonalw inding off
the boost inductor or PFC Choke, providing a voltage that
Isproportonalto the PFC outputvolage. Sice the
VecOVP max volage is 16 2V, an Intemal shunt Iim is
Ve overvolage o an acceptablk valie. An extemal
clam p, such as shown In Figur 1, isdesirabk butnot
necessary.

Voo Ishhtemally clamped to 167V m nmum , 18 .3V
m axin um . This lin is the m axim um V- thatcan be
applied to the € whik albw ing aVcc which ishigh

Vcc

1N4148

1N4148

1N5246B

GND

Figure 1. Optional V¢ Clamp
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FUNCTIONAL DESCRIPTION continued)

enough t trip the V-0 VP.The m ax cunentthrough this
zener is 10m A . Extemal series resisance is required In
orderto lim itthe curentthrough this Zenerin the case
wher the V- volage exceeds the zenerclamp kevel

GND

GND isthe mtum pohtforall circuis associated w ith
thispart. Note: a highquality, bow im pedance ground is
critical to the proper operation ofthe T .H gh frequency
grounding techniques should be used.

POWER FACTOR CORRECTION

Pow er factorconection m akes a nonlinear load look ke a
resistve boad t© the AC line.Fora resistor, the curent
dmaw n from the Ine is n phase w ih, and proportonalto,
the line voltage.This isdefined as a uniy pow er factor is
ne).A comm on chssofnonlinear load isthe inputofa
m ostpow ersupplies, w hich use a bridge rectifierand
capaciive input filter £d from the lhe.Peak-charging
effect, which occurs on the hput filter capacior h such a
supply, causes briefhigh-am pliude pulsesofcurentto
fow from the pow erlne, rmtherthan a shusoidalcurnent
in phase w ih the line volage. Such a supply pre=sentsa
pow er factorto the line of kess than one @notherw ay ©
state this is that it causes significant current ham onics t©
appear at its nput). Fthe hputcunentdrawn by such a
supply brany othernonlinear bad) can bem ade to

llow the nputvolage in insantaneous am plitide, i

w i1l appear resistive to the AC lhne and a uniy power
factor w ill be achieved.

To hod the nputcunentdmw ofa device dmaw Ing pow er
from the AC line in phase w ih, and proporttonalto, the

Inputvolage, a way m ustbe found t preventthatdevice
from bading the lne exceptin proporton tw the
Insantaneous lne volage. The PFC section ofthe

M 14803 uses aboostm ode D C-D C converterto

accom plish this. The nputto the converteristhe fillw ave
rectified AC Iine volage. N o filtering is applied ollow hg
the bridge rectifier; so the nputvolage to the boost
converer ranges, attw ice Iine frequency, fiom zero vols
to the peak valie ofthe AC hputand back to zero.By
foreing the boost converterto m eettw o sin ultaneous
conditions, itispossble to ensure thatthe cunentthatthe
convererdrmaw s from the pow er Ine m atches the
Instantaneous line volage . O ne ofthese conditons isthat
the outputvolage ofthe boostconverterm ustbe set
higherthan the peak valie ofthe line volage .A

comm only used value is385VD C, to albw fora high Ine
o0f270VACzy g.The othercondibon isthatthe curnentthat
the converterisalbw ed to draw from the lne atany given
hstantm ustbe proportionalto the line volage.

Since the boostconvertertopology in the M 14803 PFC is
ofthe curentavermghg type, no slope com pensation is
equird.

LEADING/TRAILING MODULATION

ConventionalPulse W dth M odulation PW M )technigues
em ploy trailing edge m odulation in w hich the sw ikch w i1l
tim ON right affer the trailing edge ofthe system clck.
The enoram plifier output vo tage isthen com pared w ith
the m odulating ram p . W hen the m odulating ram p r=aches
the levelofthe error am plifier outputvolage, the sw ich
w illbe tumed O FF.W hen the sw itch isO N, the inductor

iy swW2 12 13
Pl
e T
—_VIN
DC swi RL [
<
L <
c1 9
RAMP
) A
VEAO
REF U3 I
e
1 1 1 I=
| | | |
DFF I I (TIME |
| | | |
RAMP >—C_R oH VSWIT [ [ [
0sC Ut —Ipu2 A ! ! :
CLK e |
|
U1 CLK |
|
|
I‘
TIME

Figure 2. Typical Trailing Edge Control Scheme.
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ML4803

LEADING/TRAILING MODULATION ¢ontinued)

currentw ill ram p up . The effective duty cyclk ofthe
trailing edge m odulation isdetemm ned during the O N

t e ofthe sw Ixh . Figure 2 show s a typical trailing edge
controlschem e.

T the case of lradhg edge m odulation, the sw ich is
tumed O FF rightatthe leadhg edge ofthe system clock.
W hen the m odulatihg ram p raches the kvelofthe ervor
am plifieroutputvolage, the sw irch w illbe tumed ON .
The effective duty—cycle ofthe kading edge m odulation is
detem ined during the O FF tim e ofthe sw irh .Figure 3
show sa kading edge controlschem e.

O ne ofthe advantages ofthis controltechnigue isthatit
requirsonly one system clock.Swich 1 €W 1) tumsO FF
and Sw ich 2 €W 2)tumsON atthe sam e nsantto

m Inin ize the m om entary “no-load” period, thus low ering
ripplk voltage genemted by the sw frhing action .W ih
such synchronized sw iching, the rpple volage ofthe first
stage is reduced . Calculation and evaliation have show n
thatthe 120H z com ponentofthe PFC 'soutput rippk
volage can be reduced by asm uch as30% using this

m ethod, substantally reducing dissipation in the high-
volage PFC capacior.

progmmm ng resistor. The nom halvolage atthe VEAO
ph is5V.The VEAO volage range is4 to 6V.Fora

11 3M Q resisorchain t© the boostoutputvolage and 5V
steady state at the VEAC , the boost output volage w ould
be 400V.

PROGRAMMING RESISTOR VALUE

Equation 1 calcultesthe requird program m ing resistor
valie.

~ Vhoost = Veao _ 400V —50V
35uA

=113MQ

Rp )

IPGM

PFC VOLTAGE LOOP COMPENSATION

The volage-bop bandw dth m ustbe setto kessthan

120H z to Im itthe am ountofline currentham onic
distortion . A typical crossover fiequency is 30H z.
Equation 1, for sin pliciy, assum es that the pole capacior
dom hates the eror am plifiergan atthe loop uniy-gain
frequency. Equation 2 places a polk atthe crossover
frequency, providing 45 degres ofphase m arxgin .
Equation 3 places a zer one decade priorto the polk.
Bode plts show Ing the overallgain and phase ar show n
I Figures 5 and 6 .Figure 4 displaysa sin plified m odelof
the volage op.

TYPICAL APPLICATIONS Ceomp = Pin
Rpx Vgoost X AVEAO X Cyr X (2x 7 x ) @)
ONE PIN ERROR AMP 300W
Ccomp=
The M 14803 utilizes a one pin volage erroram plifier n 113MQ X 400V X 0.5V x 220pF X (2 X 7t X 30Hz)?
the PFC section WEAO ). The enoram plifieris h wality a
curnent sink w hich orces 35UA through the output C —16nF
comp = 10N
L1 sw2 12 13
’I > — >
. A ¢|4
—VIN
Toc Swi Skt
. -
c
RAMP
A
VEAO
U3 I
REF ¥ VEAO T e
| | ITIME !
DEE I I I I
N MP _ vswi | l l l
RAMP R Q- A I I I I
oscl ., ut —1D Uz I
D Qpq |
Ui CLK !
I
I
TIME

Figure 3. Typical Leading Edge Control Scheme.
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TYPICAL APPLICATIONS continued)

1

R =
COMP 2anfXCCOMP 6)
R = ! =330kQ
COMP ™ 628 x 30Hz x 16nF
1
CZERO = f
2><1c><ﬁ><RCOMP @)
C = ! =0.16uF
ZERO T g AHz X 330k

INTERNAL VOLTAGE RAMP

The ntemalmam p cunent sourxce is progmamm ed by w ay of
the VEAO pin volage.Figure 7 displays the intemal ram p
currentvs. the VEAO volage.This curent source is used

to devebp the mhtemalrmam p by charging the mtemal
30pF +12/10% capacior. See Figures 10 and 11 .The
frequency ofthe mtemalprogram m g ram p isset
Intemally to 67kH z.

PFC CURRENT SENSE FILTERING

T DCM , the inputcurentw ave shaping technijque used
by the M 14803 coul cause the nputcurentto min aw ay.
h orderforthistechnique to be abk to operate properly
underD CM , the program m ing ram p m ustm eetthe boost
Inductorcurentdow n-slope at zer am ps.Assum ing the
progrmmm Ing mm p is zero under Iight bad, the O FF-tin e
w illbe tem nated once the inductorcurrent reaches zero .
Subsequently the PFC gate drive is nitated, elim lhating
the necessary dead tin e needed forthe DCM m ode.This
foreesthe outputto min aw ay untilthe Ve O VP shuts

dow n the PFC .This simation is corrected by adding an

60

3 TTTIIM L1111
~4 N = Power Stage
‘s. \\ === Overall Gain
40 N .'H<- = = = Compensation}
K Network Gai
~ N etwork Gain
y N
s Ny
< »
Vo 20 3
I
= ~§ \\~
z > ™
< z 0 - ™
S 11.3MQ = [ \
b 5 *L J \‘
ML4803 lout VEAO ML4803 M N
> ’ _20 1.
L < RLOAD . s
T T 6670 & 1. )
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AVEAO |+ °> VEAO N Ay L
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s . 0.1 1 10 100 1000
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Figure 4. Voltage Control Loop Figure 5. Voltage Loop Gain
0 —r——rr 50
»n — Power Stage |
™\ === Overall FE @ _55°C
\. ' = = = Compensation \
..\ JHHIE =4 | INetwork 40 |-TYP @ _55°C
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Figure 6. Voltage Loop Phase Figure 7. Internal Ramp Current vs. VEao
0 [} -
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TYPICAL APPLICATIONS continued)

offset volage to the curent sense signal, w hich orces the
duty cyck t zero at light bads. This offset prevents the
PFC from operating in the DCM and forcespulseskipping
from CCM to no-duty, avoiding DM C operation . Extermal
filtering to the current sense signalhelpsto an ooth out
the sense signal, expandhg the operating range slightly
nto the DCM mnge, butthis should be done carefilly, as
this filtering also reduces the bandw idth ofthe signal
feeding the pulsebypulse cunent Iim i signal Figure 9
displays a typical circult for adding offset to Iy gp at
Tight loads.

PFC Start-Up and Soft Start

D urhg steady state operation VEAO draw s 35UA .Ats@art
up the Intemalcurentm inmorw hich sinksthis curentis
defeated untilVq rmaches12V.This ores the PFC enor
volage to Vi atthe tin e thatthe T isenabled.W ih
¥ading edge m odulation V- on the VEAO pi fores
zero duty on the PEC output. W hen selecting extemal
com pensation com ponentsand V¢ supply circuisVEAO
m ustnotbe prevented from maching 6V priorto Ve
reachihg 12V in the tum-on sequence.Thisw illguamntee
that the PFC stage w illenter softstart. O nce V. maches
12V the 35UA VEAO curentshk isenabled.VEAO

com pensation com ponents are then discharged by way of
the 35UA cunentsink untilthe steady state opemting point
isreached. See Figure 8.

PFC SOFT RECOVERY FOLLOWING V¢ OVP

The M 14803 assum es thatVq isgenermated fiom a source
that isproportonal to the PFC outputvolage.O nce that
source reaches 16 2V the intemalcunent sink tied to the
VEAO pin isdisabld jistas In the sofftsarttum-on
sequence. O nce disabld, the VEAO ph chamgesH GH
by w ay ofthe extemalcom ponents until the PFC duty
cyck goes to zero, disabling the PFC .The V- O VP msets
once the VCC dischamyesbelw 16 2V, enabling the

VEAO curentsink and discharging the VEAO

com pensation com ponentsuntilthe seady sate operating
pointis rrached. kshoul be noted that, as shown in
Figure 8, once the VEAO pin exceeds 6 5V, the ntemal
am p is defeated . Because ofthis, an external Zener can
be hstalked to rrduce the m axin um volage to which the
VEAO pInm ay rse n a shutdow n condition . C lam ping
the VEAO pi extemally to 7 4V w il reduce the tm e
rquird orthe VEAO pih to mcoverto is steady sate
valie.

UVLO

O nceVec raches 12V both the PFC and PW M ar
enabld.The UVIO thmeshold is9 1V providing 2 9V of
hysteresis.

GENERATING V¢

An htemalclam p lin Isoverwolage © Ve .Thisclam p
cicuirensuresthattheVe O VP circuiry ofthe M 14803

w 11l fiinction properly overtwlerance and tem pemtire

w hik protecting the part from volage transients.This
circuitallow sthe M 14803 to deliver 15V nom halgate
drive atPW M OUT and PFC O U T, sufficientto drive low -
costIGBTs.

L is in porantto Im it the curentthrwugh the Zenerto
avoid ovetheatihg ordestroying it. This can be done w ih
a shgk ®wsistor n seriesw ih the Ve pin, rumed to a
bias supply oftypically 14V to 18V. The rmsisorvalie

m ustbe chosen to m eet the operating cunent requirm ent
ofthe M 14803 iself @ Om A m ax) plus the cunent
requird by the tw o gate driveroutputs.

VccOVP

Ve isassum ed to be a voltage proportonalto the PEC
outputvolage, typically a bootsttap w inding offthe boost

Ve — tov/div.
0
VEAO -\m 10V/div.
0
VouTt !' 10v/div.
0
V -
\% [ di
BOOST 200V/div.
0
200ms/Div.

Figure 8. PFC Soft Start

€23 R29 R28 R4
0.01pF 20kQ 20kQ ke
1 " AAA AAA AAA
| h d yvyy yyy yyy
PEC
GATE R19
ards oo Lioko 3 ®
_{1uF >3 200150
T 3 IsEnsE Y 3w
L C5
0.0082pF
o | T
Vce
RTN

Figure 9. Ispnsg Offset for Light Load Conditions
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TYPICAL APPLICATIONS continued)

Inductor.The V- O VP com pamtorsensesw hen this
volage exceeds 16V, and temm inates the PFC outputdrive
w hile disabling the VEAO cunentsink.O nce the VEAO
curnent sink is disabled, the VEAO volage w ill charge
unabated, except ora dibde clam p t© V¢, ducing the
PFC pulse w idth . O nce the V- milhasdecrased to
below 16 2V the VEAO sink w illbe enabld, discharging
extemalVEAO com pensation com ponents until the steady
sate voltage is rrached. G Fren that 15V on V¢
corresoondst 400V on the PFC output, 16V onVec
corresoondsto an OVP kevelof426V.

COMPONENTREDUCTION

Com ponents associated w ith theVgpy 5 and Ly spisofa
typical PFC controller such asthe M 14824 have been

elim inated .The PFC pow er lim and bandw idth doesvary
w ih line volage.D oubk the pow ercan be delivered fiom
a 220V AC lneversusa 110V AC Iine.Since thisisa
com bihation PFC PW M , the pow erto the Joad is lin ied
by the PW M stage.

el DRIVE bl ...
i OUTPUT |

Figure 10. Typical Peak Current Mode Waveforms

Vouyrt = 400V

>
> RP

AAA
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Rcomp

CZERO

+—

1
1
1
1
1
1
1
Me! GATE !
OUTPUT
.
COMP :
1.¢ P 1
=T 30pF 1
1
—_— 5V 1
b3 U — !
[ T I
1
1
1
_ 1
1
1
1
1
-4 1
1
V1 SENSE 1
1

Figure 11. ML4803 PFC Control
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1027
JT-—_l_ c19 TH1 L2 CR1 84, 600V
4,7nF T~y .
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NE 250VAC 100 1000pH
LINE 154 250v A
O AV . @
J1-1 4 R |
R24 L 0.47pF b1 AN Ik_
470k0S 250VAC
A2 60
osWS = 600V 3 —
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R2 C1 e
1012 C L3 ! i I 0.01pF
b 20 g == p
4,7nF 36Q 450V
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L 10023 T Tov
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T 3 < ‘ L l 0.01pF
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€29 0.01pF 12v
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% CR2 CR2 c J2-1
L rR27 30A 30A, 60V ; 3F LR
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R13 0.1pF 3w 22009
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3 10Q L R26 L1 25pH 122
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< = 1pF p 4T
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S1o0 1o $CR15 R6 1.2k
T H AN
R28 : " c1a
s M2 g 4.7pF
Ssemo 37 _ML4B03 ckio R3 360 | Q3 1I;ig T
PFC PWM A [ :
oo vee [ 8 L A [
R4 1kQ 6 R11 1500 2 1 c17
A M Yy o1pf < RI5
. M ISENSE  TLimT W N 2 00010
A CR12 5 R32 1000 29.
P e W C13 1nF
R25 —=cs c1o Lrwo T
90kQ 8.2nF b 220F P 1::0759
= 2 3w
7.0V —-=cC15 c28 ol CRa R17 3.3kQ
0.015pF Co 1pF 1 |crn o c ) |
-015p c27 'S >3 R20 3 C12 0.1pF
8 1pF < 5100 1 .1pF [ R18 1kQ
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Figure 12. Typical Application Circuit. Universal Input 240W 12V DC Output
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PHYSICAL DIMENSIONS inches tn illin eters)

Package: P08

8-Pin PDIP
0.365 - 0.385
9.27 -9.77)
0.055 - 0.065
(1.39 - 1.65)
R
8
0.240 - 0.260 0.299 - 0.335
)P'N Hib (6.09 - 6.60)  (7.59 - 8.50)

1
0.020 MIN J
051 MIN) - -
(4 PLACES) 0.100 BSC
2,54 BSQ)
| 0.015 MIN
(o 38 MIN)
0.170 MAX
4.32 MAX) l
— e
o 01 6- o 020 . 0.008 - 0,012
0125 MIN  (040- 0.51) 0°-15 (0.20 - 0.31)
(3-18 MIN) SEATING PLANE
Package: S08
8-Pin SOIC
0.189 - 0.199
_y 0189-0199
(4.80 - 5.06)

HE R

T

0.148- 0158 0.228 - 0.244
TNV 5767201 679+ 620

|

|
0.017 - 0.027 0.050 BSC
el o e
(0.43 - 0.69) (1.27 BSO
(4 PLACES)
0.059 - 0.069
(149 - 1.75)

l 0°-8°
D | Y e—
I Tz I Voort ko

0.055 - 0061 —_— 0.004 - 0.010 —_— 0.006 - 0.010

(140155 (0.30 - 0.51) 010 026 (0.38 - 0.89) ©0.15-0.26)

SEATING PLANE
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ORDERING INFORMATION

PART NUMBER PFC/PWM FREQUENCY | TEMPERATURE RANGE PACKAGE
M 1L4803CP-1 67kHz /67kH z 0% o 70°C 8Pin PD P £O08)
M 1L4803Cs-1 67kH z /67kH z 0% o 70°C 8-Pin SO L £08)
M L4803P-1 67kH z /67kH z —40°C © 85°C 8P PD P PO8)
M 14803151 67kH z /67kH z —40°C t© 85°C 8-Pin SO IC §08)
M 1L4803CP-2 67kH z /134kH z 0% o 70°C 8Pin PD P £O8)
M 1L4803Cs2 67kH z /134kH z 0% o 70°C 8-Pin SO IC 08)
M L4803P-2 67kH z /134kH z —40°C © 85°C 8P PD P PO8)
M 14803152 67kH z /134kH z —40°C t© 85°C 8-Pin SO IC §08)

©M ico Linear 1999 . Micro Linear isa r=gister=d tradem ark ofM icro LinearC orporation .A Llothertraden arksar the pmperty o ftheirmspective ow ners.

Prmductsdescribed herinm ay be coversd by one orm ore ofthe ©lbw Ing U S.patents:4,897,611;4,964,026;5,027,116;5,281,862;5,283,483;5,418,502;
5,508,570;5,510,727;5,523,940;5,546,017;5,559,470;5,565,761;5,592,128;5,594,376;5,652,479; 5,661 ,427;5,663,874;5,672,959;5,689,167;5,714,897;
5,717,798;5,742,151;5,747,977;5,154,012;5,157,174;5,167,653;5,777,514;5,793,168;5,798,635;5,804,950;5,808,455;5,811,999;5,818,207;5,818 ,669;
5,825,165;5,825,223;5,838,723;5 844,378;5,844,941 .Bpan:2,598,946;2,619,299;2,704,176;2,821,714 .0 therpatentsare pending.

M icw Linearreservesthe rightto m ake changesto any producthersh to In prove mrliability, finction ordesign.M iom Lineardoesnotassum e any liabiliy
arising outofthe application oruse ofany pmductdescribed heren, neitherdoes iftconvey any Iicenss underispatentrightnorthe rights ofothers. The cicuis
contained in thisdata sheetare offered as possiblk applicationsonly.M Xomw Linearm akesno w arantiesormpesentationsasto w hetherthe illistated cicuits
infringe any Ntellectual pmwperty rightso fothers, and w illacceptno responsibility orliability foruss ofany application hersin. The custom erisumged o consulk
w ith appmpriate kgalcounsslbefors deciding on a particularapplication .

2092 Concourse D rive
San bs=,CA 95131
Tel: 408) 4335200
Fax: 408)432-0295

wWww m icrolnearcom
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QgL Micro Linear

To receive a price quote or to request a
product sample, call or send e-mail to your
local representative.

When sending e-mail, be sure to include the
Micro Linear part number and whether you
want a price quote or a sample in the subject
line.

(i.e. subject: Sample request - ML part#xxxx)

Click here to find your local representative




