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PRELIM INARY

ML4835

Compact Fluorescent Electronic Dimming
Ballast Controller

GENERAL DESCRIPTION

The M 14835 isa com plkte solution oradinm abk ora |

FEATURES

non-dinm ablk, high pow er factoy, high efficiency

ekctronic ballast especially tailored fora com pact |
fiiorescent lam p CFL). The B¥CM O SM 14835 contains

controllers or “boost” type pow erfactor correction as

wellas fora dinm ing ballastw ith end-of-lam p life |
detection .
The PFC circuisusesa new , sin pk PFC topolgy which |

requirsonly one bop orcom pensation. T additbon,

PFC and ballast

this PFC can be used w ih eitherpeak-oravermge-current

m ode. This system producesa pow er actorofbetierthan |

0.99 w ith bw InputcurentTHD .

The ballast controller section provides orprogamm abk

Pow erdetect brend-oflam p-life detection

Tow distortion , high efficiency continuousboost, peak
oraverage curnent sensing PFC section

Ieading-and trailing-edge synchronization betw een

O ne t one fiequency opemtion betw een PFC and
ballast

Programm ablk sart scenaric ormpid/Msant sart lam ps

B Triplke frequency controlnetw ok ordmm ing or

saring sequence w ih hdividualadjistabl prheatand

lam p outofsocket htermipttin es. The M 14835 provides |
a shutdow n forboth PFC and ballast controllers in the

event ofend-oflife forthe CFL.

sarting to handl varous lam p sizes

Program m abl restart forJam p outconditon to reduce
ballast heating.

B htemalovertem pemture shutdow n

B PEC overwvolage com pamtorelin inates output
“mnaw ay” due to oad r=m oval

B Iow sarup cunent; < 0 .55mA
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ML4835

PIN CONFIGURATION

ML4835

20-Pin SOIC (520)
20-Pin DIP (P20)

PvFB/OVP OO [ 1O 20 [F REF
PEAO O | 2 19 (O Vce
PIFB O] | 3 18|10 PFC OUT
PIFBO OIT] | 4 17 |0 OUT A
LAMP FB OIT] | 5 16|10 OUT B
LEAO O] | 6 15|FH0 PGND
RSETDI 7 14 (MO AGND
Rt2 o |8 13 (O CRAMP
Ry/Cy I |9 12|10 PWDET
INTERRUPT I [10 11|A0 Rx/Cx
PIN DESCRIPTION
PIN NAME FUNCTION PIN NAME FUNCTION
1 PVFBLO VP Thverting inputto the PFC error 10 N TERRUPT hputused forlam p-outdetection and
am plifierand O VP com parator hput. restart. A volage lessthan 1V will
resetthe € and cause a restartaflera
2 PEAO PFC ermoram plifieroutputand programm abk hterval
com pensation node
11 Ry Lx Sets the timn Ing orprheatand
3 PEB Senses the nductkrcunent and peak htermipt.
current sense pointofthe PFC cyclk
by cycle current lim it 12 PW DET Lam p oufputpow erdetection
4 PEBO O utputofthe curnent sense am plifier. 13 CraMp htegrated volage ofthe error
Placihg a capaciorito ground w il am plifierout
average the nductorcunent.
14 AGND Analog ground
5 IAMP EB Thvertng nputofthe lam p error
am plifiey used t© sense and regulte 15 PGND Pow ergmound.
lam p arc current. A Iso the inputnode
fordimm abl control. 16 CUTB BallastM O SFET driver output
6 LEAO O utputofthe lam p curentermor 17 OUTA BallastM O SFET driver output
transconductance am plifierused for
lam p curnent loop com pensation 18 PFCOUT Pow erfactorM O SFET drveroutput
7 Rgpr Extemal resistorw hich SETS oscillator 19 Vee Positive supply volage
FM AXrs and RX/CX chargjng curent
20 REF Buffered output forthe 7 5V mference
8 Ry O scillator tin ing com ponentto set
sart frequency
9 RrLCq O scillator tim iIng com ponents
0 [} -
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ML4835

ABSOLUTE MAXIMUM RATINGS

Absolute m axin um mtings are those valuesbeyond w hich
the device could be pem anently dam aged. Absolite

m axim um rmtngs ar stess ratings only and functonal
device opemrmtion isnotin plied.

SUPPly CUTTENE (B) oo 65m A
O utputCurent, Source orSink

QUTA,OUTB,PEC OUT)DC .iiiiiiriiiiiriniinenne. 250m A
PEB MputVolage ...ccovcvviviiniiieeen, -3V o 2V
M axin um Forced Volage

PEAO ; TEAO ) iriiiiiiii e -03Vto 7.7V
M axin um Forced Current

PEAO |, TEAO ) ittt e T20mA

Jnction Tem PeTAtITR ..ottt eeneeneenee 150
Storage Tem peratire Range ......ocovevveenenneee —65<C to 150
Lead Tem pemtur Goldering, 10 s2c) «vvivviiienienienns 260
Them alResisance O3)

M IAB35CP ittt e aneas 65T MW
M LA B35C Sttt e 80 W

OPERATING CONDITIONS

Tem peratl’e RANGE ..oivvvvviviiininiieeecenenns 0°C o 70°C

ELECTRICAL CHARACTERISTICS

Unkssothemw ise q)eijed,VCC :VCCZ -0 5V, RSET =11 8k£2, RT =15 4k£2, RT2 =67 5k£2, CT =1 5nF,

Tp = O perating Tem peratire Range Note 1)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
LAMP CURRENT AMPLIFIER (LAMP FB, LEAO)
hputBiasCunent 0.3 1.0 HA
Sm all Signal Transconductance 35 75 105 Lo
hputBiasVolage 03 5.0 v
O utputLow IAMP FB = 3V,Rp, =0 02 0.4 v
O utputH igh IAMP FB = 2V,R;, = o 71 75 v
Source Cunent IAMPFB = 0V, IEAO =6V -120 220 320 HA
Sink Cunent IAMPFB = 5V,IEAO =03V 120 220 320 UA
PFC VOLTAGE FEEDBACK AMPLIFIER ( PEAO, PVFB/OVP)
hputBiasCunent 0.3 1.0 HA
Sm all Signal Transconductance 35 75 105 Lo
hputBiasVolage 03 5.0 v
O utputLow PVEB = 3V,Ry =00 0.2 04 Y%
O utputH igh PVFB = 2V,Ry = 6.5 6.8 71 v
Source Cunent PVFB = 0V, PEAQ = 6V -120 220 320 HA
Sink Cunent PVFB = 5V,PEAOC = 0.3V 120 220 320 UA
PFC CURRENT-LIMIT COMPARATOR (PIFB)
Curnentiim it Threshold 0.9 -1.05 -1.15 v
Pmwpagation D elay 100mV Step and 100m V O verdrive 100 ns
PFC OVP COMPARATOR
OVP Threshod 2 .65 2.75 285 v
H ysteresis 0.20 0.25 0.30 v
Pmwpagation D elay 14 Us

8L Micro Linear 3



ML4835

ELECTRICAL CHARACTERISTICS contnued)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
OSCILLATOR
hidalAccumcy Fy ) Ty = 25<C 38 40 42 kHz
Volage stability v w) Veeg — 4V < Vee <Veeyz — 05V 1 %
Tem pernture Sabillty Ey ) 2 %
TomlVaraton &y ) Line, Tem perature 365 435 kHz
hidalAccurmcy START) Tp = 25< 465 48 5 505 kH z
Volage Sability START) 1 %
Tem parmture Swbilty START) 2 %
TowmlVaration ETART) Line, Tem peratire 45 52 kHz
Ram p Valky to Peak 25 v
Cr Charmging Curent Volage atIAM P FB = 3V, 199 212 225 WA
Volage atRpLp =2 5V
Volage atRy Ly = 0.9V Prheat)
Volage atIAM P FB = 3V, 396 424 454 HA
Volage atRpLp = 2 5V
Volage atRy Ly = O PEN
Cr D ischarmge Cunent Vyrer = 2 5V 4.0 55 7.0 mA
O utputD rive D eadtim e Cp=1.5nF 0.7 us
REFERENCE BUFFER
O utputVolage Tp =25, =0mA 7.4 75 7.6 v
Line Regulation Veeg — 4V < Ve < Veeg — 05V 10 25 mv
Load Regulation ImA<E <10mA 2 15 mV
Tem pernture Sability 04 %
TotmlVaration Line, Ioad, Tem peratur 7 .35 7 .65 v
Long Tem Stabily T3125<, 1000 hrs 5 mv
ShortC ircuitCurent 40 mA
Rgpr Voltage 24 25 2.6 v
4 @ Micro Linear



ML4835

ELECTRICAL CHARACTERISTICS contnued)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

PREHEAT AND INTERRUPT TIMER (Ry = 346kQ, Cyx = 10pF)

hibdalPreheatPeriod 0.86 s
Subsequenct Preheat Period 0.72 s
htermptPeriod 5.9 s
Ry Ly Chaming Cunent 50 54 58 I
Ry Ly O pen CircuirvVolage 0.4 0.7 1.0 v
Rx Ly M axinum Volage 72 75 78 v
Prheat Low er Thieshold 16 1.75 19 v
Prheat Upper Threshold 45 4.75 5.0 v
StartPeriod End Theshold 6.4 6.75 71 v
htermptD isabk Threshold 11 125 14 v
H ysteresis 0.15 020 0.35 v
hputBiasCunent 1 HA
POWER SHUTDOWN
Pow er Shutdow n Voltage 0.95 1 1.05 v

OUTPUTS (OUT A, OUT B, PFC OUT)

O utputVolage Low Lur=20mA 0.1 0.2 v

Hhur=200mA 10 20 v
O utputVolage H igh Lyur= 20mA Vee0.2 | Vee0.1 v
O utputVolage H igh Lygr= 200mA Vee=2.0 [ Vee1.0 v
OutputVolage Iow N UVLO Lur=10mA, Vee < Ve START 0.2 v
OutputRise and FallTim e CL=1000pF 50 ns

UNDER VOLTAGE LOCKOUT AND BIAS CIRCUITS

T shuntVolage Vcey) rc=15mA 14 145 153 v
startup Threshold Ve srart) Veez 1 5(Veeg1.0|Veez 05 v
Hystersis 3 35 4 v
Startup Cunent Vee grart —0 2V 350 550 HA
htermuptCunent Vec—0.5V), N TERRUPT = OV 500 750 WA
O pemting Cunent Vee—05V) 55 80 mA
Shutdow n Tem pemtur 130 <
Hystersis 30 <

Note 1: Lim is are guaranteed by 100% testing, sam plhng, or correlation w ith w orst case test conditons.
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ML4835

FUNCTIONAL DESCRIPTION

The M L4835 consists ofpeak oravermge curent ¢ End-ofiam p life detection to detect EO L and shutoff

controlled continuousboostpow er factor frontend section lam ps; See End O fLife Section.

w ih a flexible ballast control secton . Startup and lam p-

out retry tin ing are controlled by the selection ofextemal ¢ Them alshutdow n ortem peratir sensing extrem es;

tim Ing com ponents, allow ng orcontrolofa w de varety See T Bias, UnderVolage Lockoutand Them al

ofdifferent lam p types. The ballst section controls the Shutdow n Section.

lam p pow erusing frequency m odulation M )w ih

additonal program m ability provided to adjistthe VCO e Relm ping starting w ith anti-flash orprogramm abk

frequency range . This allow s forthe € to beused wih a restart for lam p out conditonsw hile m inin izhg

varety ofdifferent output netw orks. Figure 1 depicts a “flashing” when pow ering from fillpow erto dimm ng

detailed block diagram ofM L4835. levels; See Starting, Re-Start, Preheat and htermipt
Section

The M 14835 provides severml safety featires. See the
corresoondng sections form ore details:

! REF REF_OK i
- I\ THERMAL SHUTDOWN OUTA
TEMP !
‘ 130°C/100°C outs !
D
PGND
Q RH
1
1Q S 1
i 1
1
' 1
: 1
' 1.25V/1V '
. INTERRUPT i
; I 10
' 1
. B 1
' [ - 41Q R 1
' 1
' 1
' l_f Rx/Cx 1
' 1
' Q 6.75V/1.25V |
' 1
. T i
' 6 1
. RT, 1
. CIKT 2
. [2] 8]
. | I | —T\ "
' ” u 1
' l_/ 1
' 1
' 1
' 1
' 1
Q ' 1
' 1
B ' CIK . 5]
al : 1 | !
' 1
. OSCILLATOR
PFC CONTROLLER
Vol l
Vol
L
Vol
| I |

Figure 1. Detailed Block Diagram
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ML4835

FUNCTIONAL DESCRIPTION (continued)

The M 14835 mmplkm entsa trple fiequency operation POWER FACTOR SECTION

schem e :program m able three-frequency sequence forpre-

heat, igniton, and dinm ing, thatextends lam p life, The M 14835 pow er factor secton is a peak oravermge
sim plifies Jam p netw ork design, and starts lam ps atany curnent sensing boostm ode PFC controlcircuitin w hich
dimm ing kevelw ithout flashng. This addresses the need only volage loop com pensation isneeded. Eissinplkr
forahighQ netw ork orsaring ssquence and ow Q than a conventional average current controlm ethod. &
netw ok oropermtion, m inin Izihg pamsitic lossesand consists ofa volage ervor am plifiey, a curnent sense

In proving overall pow erefficiency. The valies forthe am plifier o com pensation isneeded), an htegrtory a
pre-heat, start, operation, and rmestart can be program m ed com parator, and a logic controlblck. T the boost

or :=lkcted Figur 2). topolgy, pow er actor correction is achieved by sensing

the outputvolage and the curent flow Ing though the
cunent sense rwsistor. D uty cyck controlis achived by
com paring the htegmated volage signalofthe ernor

am plifier and the volage across Rgpy gr - The duty cycle
controltim Ing is shown In Figur 3.

PREHEAT l
SET TIME VALUES

FOR PREHEAT, —y»| ML4835
START AND OPERATION,
AND RESTART A

START OPERATION
|

Figure 2. Three Frequency Design Model
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e l} - INVERTER NETWORK i
L |
-* sSwi1

LAMP

AA
vy
z
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vy

=

=

RSENSE LAMP

PVFB/OVP

RAMP
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Figure 3. ML4835 PFC Controller Section
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ML4835

FUNCTIONAL DESCRIPTION (continued)

Settingm Inim um hputvolage Proutputregulation can
be achi¥ved by selecting Cramp as olbw s orpeak
currentm ode:

PEA

(e}
Canase = 2B (0D ys- A !

[%,[M] Q,D,TS}BXRSE”SE L)

Vi 2L
And foraverage curnrentm ode:

PEAO 1

c =———HBK L0 _DyTs— A
RAMP 20K { s t} ‘Ep vV,
TTour | TOUT |- D)Ts|8X Rygy e da)
Vi 2L

W here Atisthe dead tm e.

OVERVOLTAGE PROTECTION AND INHIBIT

The O VP pi serves to protectthe pow er circu it from
being subgcted to excessive volages ifthe Ioad should
change suddenly (am p rem oval). A dvider fiom the high
volage D C bus sets the O VP trp vel W hen the volage
on PVFBO VP exceeds 2 75V, the PFC tmansistorar
Inhiited . The ballast section w ill continue © opemte.

TRANSCONDUCTANCEAMPLIFIERS

The PFC volage feedback am plifier is In plem ented as an
operational transconductance am plifier k is designed to
have low sn allsignal forw ard transconductance such that
a lamge valie of bad rsistor R1) and a ow value

ceram & capacior K1UF) can be used forAC coupling

POWER DETECT

POWER LEVEL }
TRIP POINT

ML4835

POWER SHUTOFF f

Figure 4. Simplified Model of ML4835 EOL Functionality

S
2,5V |—/ %
1

Cc2

t——H

Figure 5. Compensation Network

CURRENT
MIRROR

IN ouT

gmVIN

v ¢ Jio=gmv
Q- gmVIN 8

IN ouT

CURRENT
MIRROR

Figure 6. Output Configuration

0 ‘\ » VN DIFFERENTIAL

7 \__ LINEAR SLOPE REGION

Figure 7. Transconductance Amplifier Characteristics
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ML4835

REF
DURING PREHEAT
. _ 25V
CHG = RSET
Ry, Ry lenc AFTER PREHEAT
< S LEA_ENB = HI
< < ] _ _5V 7.5V
CHG = RSET ~ 8K+25%
LEA_ENB = LOW
: _ 5V 1FAO
CHG = RSET ~ 8K+25%
Ryy Ry/Cy
9} . +
L o Jid
3.75/1.25V |—{-
=G C)q
Y 5.5mA
0.625
v )= NOTE 1: Rgey SHOULD BE SELECTED SUCH THAT AFTER PREHEAT WITH LEA_ENB "HI",
SET 7.5V
| lcpc MUST BE < 0.
L "
Ry/Cx Icc 1S A UNI-DIRECTIONAL SOURCE CURRENT ONLY.

4.75/1.25V

CLOCK

V1H = 3.75V

Cr

V1L =1.25V

Figure 8. Oscillator Block Diagram and Timing

TVCC Vel - it ==
VON) f———————————~ —f—————————— "

| |

| |
V(OFF) F——————— ————IL ——————————————— :——-

| |

| |

| |

| |

| |
I t o

T Icc | |
5.5mA [F-——————————= -

0.34mA

t —»

Figure 9. Typical V¢c and 1cc Waveforms when the ML4835 is Started with a Bleed Resistor from
the Rectified AC Line and Bootstrapped from an Auxiliary Winding,.
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ML4835

FUNCTIONAL DESCRIPTION (continued)

€1) in the fiequency com pensation netw ork.The
com pensation netw ork shown In Figure 5 w il introduce a
zero and a pol at:

! - 1
2T R.C, 2T R,C,

5
Figur 4 show sthe outputconfiguration orthe
operational transconductance am plifiers.

A D C path to ground orV . atthe outputofthe
transconductance am plifiersw il introduce an offsetenor.
The m agniide ofthe offset voltage thatw ill appear at the
nputisgiven by Vo g = Iogm .Foran io of YA and a gm
of0 05 UW the Inputrefened offsetw illbe 20m V.
CapaciorCl asshown in Figure 5 isused to block the

DC curentt m nin ize the adverse effect of offsets.

Skw mte enhancem ent is ncowomted nto allofthe
operational transconductance am plifiers In the M 14835
This In proves the ecovery ofthe circuilt in response ©
pow erup and transientcondibons.The response to large
signals w illbe som ew hatnon-lIhearas the
transconductance am plifiers change from their ow to
high ttansconductance m ode, as ilustrated In Figure 7.

END OF LAMP LIFE

Atthe end ofa lam p’s life when the em issive m aterial is
depleted, the arc cunent is rectified and high volage
occurs across the lam p nearthe depleted cathode . The
ballast acts as a constant curent source so pow eris
disspated nearthe deplkted cathode w hich can lead to
archg and bub cracking. Com pact fliorescent lam ps are
m ore prone to cracking or shattering because theiram all
diam eter can’t dissppate asm uch heat as the lager linear
lam ps. Com pact fliorescents also presentm ore ofa
safety hazard since they ar usually used in dow nlighthng
system sw thout reflector covers.

EOL and the ML4835

The M 14835 uses a cicuitthatcratesa D C volage
representative ofthe pow ersupplied to the lam psthrough
the Inverter. Thisvolage isused by the M 14835 to Jatch
offthe ballastw hen itexceeds an htemalthreshold. An
extemal resistor can be used as the “EO L latch resistor” to
st the pow er veltrip point, as shown In by R9 in Figure
12. See M icr LinearM 14835 U serG uide and
applications notes form ore details. Figure 4 illistatesa
sin plified m odelofM 14835 EO L functionality.

BALLAST OUTPUT SECTION

The T controlsoutputpow ert the lam psvi frequency
m odulation w ith non-overlbppihg conduction .Thism eans
thatboth ballast outputdrivers w illbe low during the
discharging tim e ) g ofthe oscillator capaciorCr.

OSCILLATOR

TheVCO frequency mnges are controlled by the output
ofthe IFB am plifier Rgpr). As lam p curnentdecreases,
IFB O UT falls n volage, causing the Cq charying cunent
© increase, therby causing the oscilhtor fiequency to
hcrease. Shee the ballast output netw ork attenuates high
frequencies, the pow erto the lam p w illbe decrased .The
oscillator frequency is detemm Ined by the folbw ing
equations:

1
Fose = B)
tore T o
and
Viegr T Eug XRp = Vo
tng =R.Cop h[ @)
Vegr t e XRp = Vg

The oscillator'sm nin um frequency is setwhen kyg =0
wher:

1
E] =
YN T 051XR.C, ©)
The oscillator's start fiequency can be expressed by:
- _ 1
T 051X (Ry[Res) X C4 6a)

Both equations assum e thattepg >> § -

W hen IFB OUT ishigh, ky¢ = 0 and them nin um
frequency occurs. The charying cunent varies according
© tw o controlinputs © the oscillhtor:

1. The outputofthe prheattim er

2. The volage atIFB O UT (lam p feedback am plifier
outpub)

T prheat condibon, charyhg current is fixed at

25
Lnc prearaT) :Ri ©)
SET

T minning m ode, chaxying curentdecreases as the
volage rises from 0V Vg atthe IAM P FB am plifier.

The charging cunentbehavior can be expressed as:

5V LEAO

e T T gkt 05e ")

The highest fiequency is attained when k¢ ishighest,
which is attained when volage atIFB OUT isat0Vv:

5
Lhcoy=7—— @)

R SET

10 8L Micro Linear



ML4835

FUNCTIONAL DESCRIPTION (continued)

H ighest lam p pow er, and ow estoutput frequency are
attained w hen volage atIFB O U T is at Ism axin um
outputvolage Vgoy)-

T this conditon, the m inin um operating frequency ofthe
ballast is set perequation 5 above.

Forthe T to be used efectirely in dimm ing ballasts w ih
higherQ outputnetw orksa largerCt valie and low erRyq
valie can be used, to yieHd a an aller fiequency excursion
over the controlmnge folage atLFB O U T).The
dischame currentissetto 5 5m A .

Assum ng that g >> &
tsyeo) =600XCy ©)

IC BIAS, UNDER-VOLTAGE LOCKOUT AND
THERMALSHUTDOWN

The € hclidesa shuntclm p which w il Iin itthe
volage atVec ®© 15V Vecey).The T should be f£d w ih
a current lm ied source, typically derived from the
ballast ttansform erauxiliary w nding. W hen V. isbelow
Veey — 1.1V, the © draw s ssthan 0 .55m A ofquiescent
currentand the outputs are off. Thisallow sthe T to sart
using a ‘bled msistor” fiom the rectified AC line.

To help =duce ballast cost, the M 14835 lnclides a

tem peratiure sensorw hich w ill inhibirballast operation if
the T''s Junction tem pemture exceeds 130°C . Th oxderto
use this sensorin Ikru ofan extemal sensor, care should
be taken w hen placing the € to ensure that it is sensing

The circuitin Figure 10 controls the lam p sartng
scenarios: Filam ent preheatand lam p out ntermupt. Cy is
chamged w 1h a cunentof §; gpr)/4 and discharmyed through
Ry .The volage atCy is initialized w0 0.7V {¥gp) atpow er
up.The tine rCy to rse t© 4 .75V is the filam entpreheat
tm e. D urhg that tim e, the oscilhtor chargying curnent
Gug) 82 5Rgpr - Thisw illproduce a high frequency or
filam ent preheat, butw illnot produce sufficient volage

© Ignie the lam p orcause significantglow cunent.

Afler cathode heating, the hverter frequency drops to
Famapt caushg a high volage to appearto ignie the

lam p. ¥ lam p current isnotdetected w hen the lam p is
supposed t© have ignied, the Cy charghg curentis shut
offand the inverter is inhIbited untilCy is dischamged by
Ry to the 1 25V threshold. Shutting offthe hverter in this
m anner prevents the hverter from generatihg excessive
heatw hen the lam p failsto strke oris out of socket.
Typically thistim e is setto be fairly long by choosing a
large valie ofRy .

IFB O U T is nored by the oscillatoruntil N TERRU PT is
above 1 25V The Cy pin is clam ped to about7 5V.

Care should also be t@aken notto tum on theVCCZ clam p
50 asnotto disspate excessive pow er In the T .Thisw il
cause the tem p sensorto becom e active ata low er

am bient tem permture.

A summ ary ofthe opemating frequencies n the various
operating m odes is show n below .

OPERATING MODE OPERATING FREQUENCY

tem permture atthe physically appropriate point in the A¥) to FM N
. . FMAX) M )]
ballast. The M 14835's di tem peratire can be estin ated Prheat 5
w ith the ©llow ing equation:
Affer
o F GTART)
T,=T, + P, +65°C /W) o) Prheat
D Inm Ing
STARTING, RE-START, PREHEAT AND INTERRUPT Contol FUN) © FUAX)
The lam p stardng scenario in plem ented in the M L4835
is designed to m axim ize lam p life and m inin ize ballast
heating during lam p outconditons.
0.625 T
Rser ‘D
ER)(/CX
1
cx-L > HEAT

b3 ]— 1.25/4.75 |—

1

1

0

: Rx ::
1

1

1

1

1

E INTERRUPT
1

1.0/1.25 |

1.25/6.75 |

:):>>—> LEA_ENB OR
DIMMING LOCKOUT

S Q> INHIBIT

V VY

Figure 10. Lamp Preheat and Interrupt Timers
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ML4835

TYPICAL APPLICATIONS

The M 14835 can be used fora variety of lam p types:

T4 orcom pact fluorescent lam ps
EC T8 (lnear lam ps)

T5 linear lam ps

T12 linearlam ps

The M 14835 can also be used ordinm ing applications.
Forexam pl, 201 dinm ing can be achieved ushg the

M 14835 w ih extermaldinm g unis. The applications
schem atics shown In Fgures 12, 13, and 14 ar exam ples
ofthe varioususesofthe M 14835.

DIMMING LOCKOUT

7.5

6,75 — TN

|
|

Rx/Cx 4.75 ————:— ———————————————————————
|

125 ———-Lf—— g

HEAT

LEA_ENB OR

INTERRUPT

INHIBIT

Figure11. Lamp Starting and Restart Timing
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Figure13. Ballast for Architectural Downlighting Applications
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PHYSICAL DIMENSIONS inches f illin eters)

Package: $20
20-Pin SOIC

0.498 - 0.512
(12.65 - 13.00)

BERAAEBEAAAE

0.291 - 0.301 0.398 - 0.412
(7.39 -7.65) (10.11 - 10.47)

O/—PINIID
tBEHHEBEEED

0.024-003¢ | |__
(0.61 - 0.86)
(4 PLACES)

L

0.050 BSC
(1.27 BSO

0.095 - 0.107
(2.41-2.72)

% % l 0°l8° J/\/
—| |

A i . -y
I o f f r
0.012 - 0.020 0.022 - 0.042

0.090 - 0.094

\
N\t
“f

0.007 - 0.015

0.005 - 0.013 LA s
2.28.-2.39) 030-0.51)  SEATING PLANE 013033 0.56 - 1.07) ©0.18-0.38)
Package: P20
20-Pin PDIP
1.010 - 1.035
(25.65 - 26.29)
20
0.240 - 0.260 0.295 - 0.325
)P'N 11D (6.09- 6.61) (7.49 - 8.26)
ITI —d —d —d —J —d —d —d l

sosory | | L T
(152 MIN) = == 0.055 - 0.065 0.100 BSC

(4 PLACES) (1.40 - 1.65) (2.54 BSO

| 0.015 MIN
0170 (0.38 MIN)
(4.32 MAX) l ’_L
I el -
0.016 - 0.022 SEATING PLANE . 0.008 - 0.012
% (040 - 0.56) 0°-15 ©0:20-0.31)
3.18
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PHYSICAL DIMENSIONS inches f illin eters)

ORDERING INFORMATION

PART NUMBER TEMPERATURE RANGE PACKAGE
M L4835CP 0°C o 70°C 20PIn D P P20)
M L4835CS 0°C o 70°C 20PIn SO 620)

©M icm Linear1998 . MMicro Linear isa registered tradem ark ofM icm LinearCorporation. Allothertradem arksare the property 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 .Apan:2,598,946;
2,619,299;2,704,176. O therpatentsame pending.

M icw Linearreservesthe rightto m ake changesto any producthersin to in prove mliabilty, finction ordesign .M mw Lineardoesnotassum e any liabiliy
arising outofthe application oruse ofany pmductdescrived heren, neitherdoes tconvey any licenss underis patentrightnorthe rights ofothers. The circuds
contained in thisdata sheetare offered aspossiblk applicationsonly .M icmw Linearm akesno w ananties ormprressntationsasto w hetherthe illstated cicuis
infringe any Ntellectual pmperty rightsofothers, and w illacceptno responsioility orlability oruss o fany application hersin. The custom erisumed o consult
w ith appmpriate kgalcounsslbefors deciding on a particularapplication.

2092 ConcourseD rive
San bs=, CA 95131
Tel: @08)433-5200
Fax: @08)432-0295

wWWw m icrolinearcom
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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




