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ML4832

Electronic Dimming Ballast Controller

GENERAL DESCRIPTION

The M 14832 isa com pkte solution fora dinm ablkfion-
dimm abl, high pow erfactor, high efficiency electronic
ballast. The BLM O SM 14832 contains controllers for
“boost” type pow er factorconection asw ellas fora
dimm ing ballast.

The pow er factorcircutuses the avermge current sensng
m ethod w ih a galn m odulatorand overwolage protection .
This system producesa pow er factorofbetierthan 0.99

w ith low hputcunentTHD at> 95% efficiency. Special
care hasbeen taken in the design ofthe M 14832 to
ncrease sysem noise mm uniy by using a high am pliude
oscillatoy, and a currentfed m ultplier. An overvotage
protection com pamtor nhibis the PFC section in the
eventofa lam p outorlam p ailire conditon .

The ballast section provies forprogmm m abl sartng
scenariosw ih programm able preheatand lam p outof-
socket Intermpttin es.The T controls lam p outputthmough
frequency m odulation using lam p cunent feedback.

FEATURES

| Com plete pow erfactorconection and dinm ing
ballastcontrolin one T

| Tow distortdon, high efficiency conthuousboost,
average cunentsensing PFC section

| Progmam m ablk sartscenario ormpid ornsant
start lam ps

| Lam p cunent feedback fordim m ing control

| Variabl frequency din m ing and starting

| Progmm m ablk restart for lam p outcondibon to
rduce ballastheating

| O vertem perature shutdow n mplcesextemal
heat sensor orsafety

| PFC overvoltage com pamtorelim natesoutput

“mnaw ay” due to load rem oval

| Large oscillatoram pliude and gain m odulator
In provesnoise Inm uniy
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ML4832

PIN CONFIGURATION

18-Pin DIP (P18) 18-Pin SOIC (518)
eaoutT |1/  1s[ ] eavove evout [T ]1 18 T 1 eavove
IAOUT [] 2 17 [ ] Vrer 1aout [ ]2 17 1] veer
Isine [ 3 16| | Vce Isine 1|3 16 1] vec
A+ [] 4 15 [ ] PEC OUT A+ [ |4 15[ 1] pecout
LAMP BB [ 5 14 [ ] outa LAMPEB [ |5 u[ T Joura
LB OUT [ 6 13[] ours LFBOUT [ |6 [ [ Jours
Rser (] 7 12| _] PGND Rser (1|7 12 T 1paND
R/Cr [ 8 11 ] GND Rr/er (1] s T 1cNp
INTERRUPT [_| 9 10 [] Rw/Cx INTERRUPT [_T_|9 tof T ] rxscx
TOP VIEW TOP VIEW
PIN DESCRIPTION
PIN# NAME FUNCTION PIN#  NAME FUNCTION
1 EA OUT PFC eroram plifieroutputand 9 N TERRUPT Thputused forlam p-outdetection
com pensation node and resart. A volage greaterthan
7 5 volsresetsthe chip and
2 BROUT O utputand com pensation node ofthe causesa restartaflera
PFC avemrmge curenttmansconductance progmmm abk hterwal
am plifier
10 Rx Ly Setsthe tin Ing orthe preheat,
3 Lye PFC gain m odulator nput din m ;g lockout, and intermpt
4 R+ N on-inverting inputofthe PFC average 11 GND G ound
currenttransconductance am plifier
and peak current sense pointofthe 12 PGND Pow erground forthe T
PFC cycl by cycle cunent Iim it
com pamtor 13 CUTB BallastM O SFET drive output
5 IAM P FB hvertng nputofan eroram plifier 14 CUTA BallastM O SFET drive output
used t sense @nd regulate) lam p axc
current. A Iso the Inputnode or 15 PFC OUT Pow erFactorM O SFET drive
dinm ing control. output
6 IFBOUT O utput from the lam p currenterror 16 Vee Positive supply forthe T
transconductance am plifierused for
lam p curent bop com pensation 17 Vepp Buflered outputforthe 7 5V
volage mference
7 Rapr Extemal resistorw hich setsoscillator
Fy ax, and Ry £x charying curnent 18 EA-OVP Thvertng inputto PFC eror
am plifierand O VP com pamtor
8 R LCr O scillatortim ing com ponents hput
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ML4832

ABSOLUTE MAXIMUM RATINGS

Absolute m axin um mtngs ar those valnesbeyond which
the device could be pem anently dam aged .Abso lute
maxim um mbtngsare stress mtingsonly and finctonal
device operation isnotin plied.

Supply CUnEnt (Fe) coovvreieiee e 60m A
O utputCurent, Source orSink OUTA,0UTB,PEC
ouT)

D 250m A
O utputEnenmy apacitive load percycle) ............... 15mJ
GainM odulator iy TNPUL cevniee v 10mA
Analog MPuts ..ocovvviiiii 03V toVee 2V
B+ hputVolage .ooviviiiiiii -3V t© 2V
M axin um Forced Volage

EAOUT, IEBOUT) cioviiiiiiiiiineieneeeeneens 03Vt 7.7V
M axin um Fomrxed Cunent

EAOUT, ROUT,IFBOUT) ciceiiveriieniieneeenenes +20m A

M axin um Forced Volage

B OUT) it -03V it 75V
Jinction Tem PeIATIATE «.vivviviiei et 150°C
Storage Tem permture Range .......coveeeeeneeneee —65°C © 150<C
Lead Tem perature Goldering 10 sec.) covvvevveveenenneen. 260°C
Therm alResistance 03)

PIASHEPD TP ieeiiiiiiiiiiiin ettt e 70°C W
Plastdc SO T i 100°C v

OPERATING CONDITIONS

Tem permture Range
MIA832C oot 0°C t 85°C

ELECTRICAL CHARACTERISTICS

Unkssothew Ise specjfled, RSET =22 1k£2, RT =15 8kW ICT =1 .SHF,C Vcc): 1“.F, %]NE = 2OOM‘AIVCC =12 5V,

T, = O pemrating Tem permture Range Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS

PFC CURRENT SENSE AMPLIFIER
Sm all Signal Transconductance 40 90 120 Lo
O utputLow Lyg=0mA, Vg oyr = 0V,

Vat+ =-03V,Ry=0o0 02 04 v
O utputH igh LEyg=15mA, 6.3 6.8 v

Vea-pove = Vs = OV, Ry =00
Source Cunent LEyg=15mA, -0.05 -0.15 -0.25 mA

Vea—ove = Vs =0V,

Vaour =6V, Ty= 25
Sk Cunent Eng=0mA,Vy ouyr=0.3V,

Vat+ =06V

Veaour = OV, Vea—pve = 5V,

Ty= 25<C 0.03 0.07 016 mA
PFC VOLTAGE FEEDBACK AMPLIFIER/LAMP CURRENT AMPLIFIER
hputBias Cunent -03 -10 HA
Sm all Signal Transconductance 30 55 90 no
hputVolage Range -03 5.0 v
0 utputLow Viamp e = Vea—pyp = 3V, Ry = oo 02 0.4 v
Outputngh VLAMPFB=VEA*/OVP=ZVVRL=°° 7.1 75 78 v
Source Cunent Viamprs = Vea-pve = 0V, -0.06 -0.15 -0.30 mA

Veaour =Vwsour =7V,

TJ= 25
Sink Curnent Viamp s = Vea-pvp = 5V, 0.06 012 028 mA

Veaour=Vwpour = 0.3V,

TJ= 25

- - -
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ML4832

ELECTRICAL CHARACTERISTICS continued)

PARAMETER CONDITIONS MIN TYP MAX UNITS
GAIN MODULATOR
O utputVolage Vyy1) Eng=100UA,Vgs gyt = 3V 85 mV
Eng=300UA,Vgy oy = 3V 260 mvV
Eng=100UA, Vg gy = 6V 200 mvV
Eng = 300UA,Vgy gy = 6V 600 mvV
O utputVolage Lim i Lyg=15mA, Vg pyp =0V 09 1 11 v
O flsetVolage Ene=OUA, Vea pyp = OV 15 mv
Lyng= 1504A, Vg pyp = 3V 15 mvV
Ly hputVolage Lyg = 200uA 08 14 18 v
PFC CURRENT — LIMIT COMPARATOR
CurnentLin i Threshold -0.85 -1.0 -115 v
Propagation D elay 100mV s=p and 100m V overdrive 100 ns
OSCILLATOR
hidalAccumcy Tp =25C 72 76 80 kH z
Volage s@ability Vecyg —40V <Vee <Veeg — 05V 1 %
Tem pernture Sabiliy 2 %
TommlVaration Line, tem perture 69 83 kH z
Ram p Valkey to Peak 25 v
Cr Chargihg Cunent Viamprs = 3V, Vrrer = 2.5V,
Vexcx = 0.9V Preheat -90 -113 -130 HA
Viamprs = 3V, Vrrer = 2.5V,
RXLX = Open -180 -230 -260 YA
Cr D ischarge Cunent Verper =2 5V 40 55 70 mA
O utputD rdve D eadtim e 0.64 0.91 130 Us
REFERENCE SECTION
O utputVolage Tp =25°C, L =1mA 74 75 76 v
Line r=gulation Veecyg —40V < Ve <Veeg —05V 8 25 mv
Load r=gulation ImA<EH <5mA 2 15 mv
Tem perature sability 04 %
TotmlVaration Line, load, tem p 7.35 765 v
O utputN oise Volage 10Hz t© 10kH z 50 UV
Long Tem Stability Ty=125°C, 1000 hrs 5 mv
PREHEAT AND INTERRUPT TIMER (Rx = 680K, Cx = 4.7pF)
hitalPrheatPeriod 038 s
SubsequentPreheatPeriod 0.7 s
StartPeriod 12 s
htermptPeriod 5.7 s
Pin 10 Charying Cunent -24 -28 -33 HA
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ELECTRICAL CHARACTERISTICS continued)

PARAMETER CONDITIONS MIN TYP MAX UNITS
PREHEAT AND INTERRUPT TIMER (Rx = 680KQ, Cx = 4.7pF) conTnU ED
Pin 10 O pen CircuitVolage Vee < Sartup threshold 0.4 0.7 10 v
Pin 10 M axin um Volage 70 73 7.7 v
hputBias Curent Vexex = 12V 0.1 HA
Prheatlow erThreshold 105 122 136 v
PrheatU pper Threshold 4.4 4.77 515 v
htemiptRecovery Threshold 105 1.22 1.36 v
StartPeriod End Threshold 6.05 6.6 735 v
INTERRUPT INPUT
htermpt Theshold 715 74 765 v
hputBias Curent 0.1
Rgpr Volage 2.4 25 2.6 v
OVP COMPARATOR
O VP Thmrshold 2 .65 275 285 v
H ysteresis 020 025 027 v
Pmwpagation D elay 14 Us
OUTPUTS
O utputVolage Low Lur=20mA 0.1 02 v
byr=200mAa 10 20 v
O utputVolage H igh Lyur=-20mA Vee —02 [Vee —01 v
Lyr=-200mA Vee =20 [ Vee =10 v
O utputvVolage Iow in UVIO Lur=10mA,Vee 8V 0.2 v
O utputRiseFallTime Cy, = 1000pF 20 ns
UNDER-VOLTAGE LOCKOUT AND BIAS CIRCUITS
T shuntVolage Veeyg) Lc=15mA 142 150 158 v
Startup Cunent Vee = Sartup threshold -0 .2V 0.34 048 mA
O pemting Cunent Vee =125V, Vp, =0V, 55 8.0 mA
Vea-ove = Viamprs = 2.3V,
A OUT = open
Ry = 16 2k, Rger = 22 1k
Vee =125V,Cp,=0
Startup Threshold Vee =12 [Veez =10 Vee —0 38 v
Shutdow n Threshold Vee =55 [Veez =50 Vee =45 v
Shutdow n Tem permture (3 120 °C
Hyseresis Ty 30 °C

Note 1: Lin isare guaranteed by 100% testing, sam pling orconelation w ith w orstcase test conditons.
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FUNCTIONAL DESCRIPTION

OVERVIEW

The M 14832 consists ofan avermge currentcontrolled
continuousboostpow erfactor frontend secton w ih a
flexdbl ballhstcontrolsecton . Startup and lam p-out ety
tin ing are controlled by the selection ofextemaltim ng
com ponents, allow Ing orcontrwlofa w ide varety of
different Jam p types.The ballast section controlsthe lam p
pow erusing frequency m odulation €M )w ih additional
program m ability provided to ad jisttheVCO fiequency
mange . This allow s forthe T t be used w ih a variety of
diferentoutputnetw orks.

POWER FACTOR SECTION

The M L4832 pow er factorsection is an average current
sensing boostm ode PFC controlcircuitw hich is
archiectimlly sin ilarto thatfound in the M 14821 .For
detailed hfom ation on thiscontrolarchirctur, plkase
referto Application Note 16 and the M 14821 data sheet.

GAIN MODULATOR

The M 14832 gain m odulatorprovideshigh inm uniy t©
the distubances caused by high pow er sw iching . The
rectified Ihe nputsihe w ave is converted to a cunentvia
a series esistor. T thisw ay, sn allam ounts ofground noise
produce an insignificanteffecton the mference to the

PW M com pamtor.

The outputofthe gain m odulatorappears on the positive
term halofthe B am plifierto fom the mfrnce forthe
curenternoram plifier. Please referto Figure 1.

_ [IsiNex(vEA-07V)]
C 34mA

VML

where: Lyg isthe curnenti the dropping resiston
VEA isthe outputofthe ermoram plifier Pin 1).

The outputofthe gain m odulatoris Iim ied to 1 .0V.

E Rser LFB OUT E
VARIABLE
e FRE%LSJENCY |-| |-| 7 | 2.5V
X/UX
D"’ PREHEAT » ©@ LAMP EB
TIMER _ I 5 |
INTERRUPT
Vcc / 2
UNDER-VOLTAGE
AND THERMAL \_| VREF
VREF SHUTDOWN
E GND
1A OUT - AN RT/Cr
[2] a
7k R
L—M/v— - \ PFC OUT
— -VmuL+ © >_ >° > DS
A+ = [ 2 Q
| 4 I W'A'AZ +
7k PWM (PEC)
OUTA
> o> @
) (il
v + )
N OUTB
ISINE GAIN — IT 3 |
MODULATORS [« Q 1
EA OUT I
1 P GND
[ -
EA —/OVP _g'
m 2,75V +
2.5V ove

Figure 1. ML4832 Block Diagram
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FUNCTIONAL DESCRIPTION continued)

AVERAGE CURRENT AND OUTPUT VOLTAGE
REGULATION

The PW M r=gulatorin the PFC controlsecton w fllactto
offset the positive volage caused by the m uldp leroutput
by producing an offsetting negative voltage on the cunent
sense wsisorat A+ .A cyckeby-cyck curnrent I itis
Inclided to protectthe M O SFET from high speed current
tansients.W hen the volage at A+ goesnegative by m ore
than 1V, the PW M cyck istem hated.

Form ore infom ation on com pensating the average
curnentand boostvolage erroram plifier loops, see
M L4821 data sheet.

OVERVOLTAGE PROTECTION AND INHIBIT

The O VP ph s=westo protectthe pow ercircuit from
being sub®cted to excessive volages ifthe load should
change suddenly (amp r=m oval).A divider from the high
volage D C bus sets the O VP trip vel W hen the volage
on EA—0O VP exceeds?2 75V, the PFC transistorsare
Inhibied.The ballast section w illcontinue to opemte.

TRANSCONDUCTANCE AMPLIFIERS

The PFC volage feedback, PFC curnentsense, and the
Ioop cunentam plifiers are all in plem ented asopemtional
transconductance am plifiers. They ar designed to have
ow sn allsignal omw ard transconductance such thata
large value of bad rwesistor R1) and a bw valie ceram ic
capacior K1UF) can be used rAC coupling €1) In the
frequency com pensation netw ork .The com pensation

netw ork shown I Figur 2 w ill introduce a zer and a
polk at:

c__ 1 ]
£ 2mRC, P 2rRGC, @

Figure 3 show sthe outputconfigumtion orthe opemtional
transconductance am plifiers.

A D C path to ground orV - atthe outputofthe
transconductance am plifiersw ill ntroduce an offseteror.

B

2.5V |—] &

2

4
(@] I_

9]
-

Figure 2. Compensation Network

CURRENT
MIRROR

IN ouT

b Jio-smvm

IN ouT

CURRENT
MIRROR

Figure 3. Output Configuration

0 1 » VN Differential

-, k_ Linear Slope Region

Figure 4. Transconductance Amplifier Characteristics
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FUNCTIONAL DESCRIPTION continued)

The m agninde ofthe offset voltage thatw illappearat
the hputisgiven byVgog = Iohgm .Foran Io oflm A and a
gm of0 .05 um hosthe nputrefered offsetw illbe 20m V.
CapaciorCl asshown In Figure 2 isused t blck the

D C curnentto m inin ize the adverse effectofofisets.

Skw mte enhancem entis ncowomted hto allofthe
operationaltransconductance am plifiers n the M 14832
This In proves the rcovery ofthe circuit n esponse to
pow erup and transientconditons.The response to hrge
signalsw illbe som ew hatnon-linearas the
transconductance am plifiers change from theirlow t©
high transconductance m ode .This is ilhistated in

Figure 4.

BALLAST OUTPUT SECTION

The T contmwolsoutputpow ert the lam psvia frequency
m odulation w ih non-overlapping conduction .This

m eans thatboth ballhstoutputdriversw illbe bw durhg
the discharging tn e ty g ofthe oscillatorcapaciorCy.

OSCILLATOR

TheVCO frequency mnges are controlled by the output
ofthe IFB am plifier. A s lam p cunentdecrases, IFB

O U T rises In volage, causing the C¢ charyhg curnentto
decrase, therby causihg the oscillator fiequency to
decrease . Since the ballast outputnetw ork attenuates
high frequencies, the pow erto the lam p w illbe
ncreased.

The oscillator fiequency isdeterm ned by the ollow ing
equations:

fo_
ol — 8)
ton Hpis

Vrer +len Ry — Vi
Vrer +lon Ry = Viy

tang =R7CrIn

The oscillator’sm nin um fiequency issetwhen kpy = 0
wher:

e
¢ 7 051xR1C ©
™7

Thisassum esthattepyg >> B -
W hen IFBOUT ishigh, kg = 0 and them Inim um
frequency occurs. The charging cunentvaries according ©
tw o controlinputs to the oscillator:

1. The outputofthe preheattim er

2. Thevolage atIFBOUT
T prheatcondition, charging curent is fixed at

25
6)
Regr

lCHG(PREHEAT)

Lk IVREF

IcHG GD<_ CONTROL

L — >
1.25/3.75 —
Cr

5.5mA ~

CLOCK

Cr

V1L =1.25V

Figure 5. Oscillator Block Diagram and Timing
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FUNCTIONAL DESCRIPTION continued)

T minnhg m ode, chaxying curentdecrases asthe Vo g
rises from OV to Vo ofthe TAM P FB am plifier. The
highest frequency w illbe attained when k¢ ishighest,
which isattained when IFBO U T isat0Vv:

5

lCHG(O) R
SET

H ighest lam p pow ey, and low estoutput fiequency are

atained when IFB O U T isat Ism axin um oufputvolage

Von)-

T thisconditon, them InIn um opemting frequency ofthe
ballastissetper 6) above.

Forthe T to be used effectively in dinm ing ballastsw ih
higherQ outputnetw orksa largerC; value and ow erRy
valie can be used, o yield a an aller fiequency excursion
overthe controlmange Vigg o y7).The discharge curentis
setto 5 5mA Assum hgthat) g >> Lk

tpisvecoy =600x Cy 8)

I1C BIAS, UNDER-VOLTAGE LOCKOUT AND THERMAL
SHUTDOWN

The € inclidesa shuntregulatorw hich w ill Iim tthe
volage atVe¢ t© 15V Vecey). The T should be fed w ih

a curent Im ied soure, typically derived from the ballast
transfom erauxiliary w inding. W henVq isbelow

Veeyg — 11V, the € daw s lessthan 0 48m A ofquiescent
currentand the outputsare off. This allow sthe T to start
using a “bled rsistor” from the rectified AC Ine.

To help r=duce ballastcost, the M 14832 lncludesa

tem perature sensorw hich w illinhbitballast opermtion if
the T's jinction tem pemmture exceeds 120°C . T oxderto
use this sensorin lieu ofan extermal sensor, care should be
taken w hen placing the T to ensur that it is sensing

tem perature atthe physically appropriate ponhtin the
ballast. The M 14832 s die tem peratire can be estim ated

w ih the lbw ing equation :

TJETAXPDX65°C/W o)
STARTING, RE-START, PREHEAT AND INTERRUPT

The lam p starting scenario in plem ented In the M L4832
isdesigned to m axin ize lam p life and m hin ize ballast
heating during lam p outcondidons.

The circuitin Figure 7 contwols the lam p starting scenarios:
Filam entprheatand lam p out ntermpt. Cy ischamed

w ih a cunentofLgpp 4 and discharged through Ry . The
volage atCy ishithlized o 0 7V ¥Vgg) atpow erup.The
tm e orCy to rise to 4 8V isthe filam entprheattine.

D uring thattim e, the oscillatorchaxging curent (kg ) is

2 5Rgpr .Thisw illproduce a high frequency for filam ent
prheat, butw illnotproduce sufficientvolage to ignie
the lamp.

Aflercathode heating, the Inverter frequency dropst

Fy y causing a high volage t© appearto gnie the lamp.
TFthe volage doesnotdrop w hen the lam p is supposed ©
have nied, the lam p voltage feedback com ing into pin 9
rses to above Vggp, the Cy charghg curent is shutoffand
the Inverter is nhbied untilCy isdischarged by Ry to the
1 2V threshold . Shuttng offthe inverterin thism anner
prvents the nverter from genemting excessive heatw hen

T Vg VCCZ 7 ———— 45 —-——-
VoN[—f—f— """\ /" "—""""""——————"""°X\—

I I

I I
VoFf [f———————/~——~ STty -

I I

I I

I I

I I

I I
' t =

T Icc | |
5.5MA [F-——————————- -

0.34mA

t —»

Figure 6. Typical VCC and ICC Waveforms when

the ML4832 is Started with a Bleed Resistor from

the Rectified AC Line and Bootstrapped from an
Auxiliary Winding.

|
|
Rx/Cx
m |7
HEAT
1.2/4.8 |—
+

6.8

|

| _

|

|

|

|

|

! DIMMING
l AT > 1ockour
| 1.2/6.8 |-

|

|

|

INHIBIT

Figure 7. Lamp Preheat and Interrupt Timers
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FUNCTIONAL DESCRIPTION continued)

the lam p Ailsto strike orisoutofsocket. Typically this A summ ary ofthe opemting frequencies In the various
th e Is setto be fairly Jong by chooshg a large valie opemting m odes is show n below .
OfRX .
OPERATING MODE OPERATING FREQUENCY
IFB O U T is Ignored by the oscillhtoruntilCy waches 6 8V Q
threshold . The Jam psar therfore driven to mllpow erand FMAX)©®FM IN)]
then dimm ed.The Cx phn isclam ped to about7 5V. Prheat 2
D Inm Ing
Lock-out FMIN)
DMMING
CONTROL FMIN)TO FM AX)

Rx/Cx

HEAT

|

DIMMING :
LOCKOUT |
|

|

|

|

INT

INHIBIT

Figure 8. Lamp Starting and Restart Timing
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TYPICAL APPLICATIONS
Figures 9 and 10 show ballast schem atics, both non- been m odified forM 14832 com patiility. The value
dinm ing and dinm ;ng.These are pow erfactorconected changes and com ponentadditionsm ade forM L4832
60W ballstsdesigned to opemte tw o series connected com patbility w ere fordifferentam plifier com pensation,
F32T8 fliorescent lam ps.Both Schem atics, Figures 9 and bootstrap bias and protection and do noteflect the valdity
10, ar= ofprevibusly published M L4831 circuits thathave ofthe cirruidescription, opermtional inform ation or
equations.
TO CONVERT FROM AN EXISTING NON-DIMMING TO CONVERT FROM AN EXISTING DIMMING ML4831
ML4831 TOTHE M1L4832: TO THE ML4832;
Resistors Resistors
Change: R4 o  51kQ,1/, W ,5% camon filn Change: R4 ©  51kQ,1/4W,5% caton filn
R6,R7 © 866kQ,1/,W,1% ,memalfilm R6,R11to 866kQ,1/,W,1% ,metalfiln
R7 o 75k, 1/, W ,5% ,caton filn R7 o 75kQ, 14 W , 5% ,caton filn
R18 o 470Q,1/4 W ,5% ,cartbon filn R18 o 470Q,1/4, W ,5% , catbon filn
R13 o 576kQ,14W,1% ,mealfim R13 o 576kQ,14W,1% ,me@alfim
R14 o  499kQ,1/, W ,5% ,caton film R14 o 499kQ,1/4 W ,5% ,caton filn
Add: R24 75kQ,1/4, W ,5% ,caron film R26 © 200kQ,1/, W ,5% , catbon film
R22 51Q,1/4W ,5% , catbon filn Add: R32 75k€2, 14 W ,5% , catbon filn
R23 100Q,1/4W ,5% , catbon filn R30 51Q,1/4W ,5% , catbon film
Dekt: R9 R31 100Q,1/4,W ,5% , catbon filn
Capacitors Dekte: R9
Change: C5 o  10nF, 63V,10% ceram ic Capacitors
c7 © 180pF, 100V, 5% ceram ic Change: Cb5 © 10nF, 63V, 10% cermm
cl1 © 1nF, 100V, 10% cemm ko c7 © 180pF, 100V, 5% cermm ic
Cc12 © 100nF, 100V, 10% cemm i C25 © 1nF, 100V, 10% cemmm ic
C18 © 100uF, 16V, 20% elctrolytic Cc12 © 100nF,100V,10% cermm ic
Cc20 © 100UF, 25V, 20% electrolytic Cc24 © 100uF, 16V,20% electoltic
Add: c23 33nF, 50V, 20% cermm ic Cc20 © 100uF, 25V,20% electroltic
Magnetics Add: c27 33nF, 50V, 20% ceram ic
Change: T1 © TSD 882 C26 100nF,100V,10% ceram ic
Diodes
Delkte: D10,D13
Magnetics
Change: Tl © TSD 882
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PHYSICAL DIMENSIONS inches tn illin eters)

Package: P18
18-Pin PDIP

0.890 - 0.910

18

. . — ) —— [— [

(22.60 - 23.12)

>P1N1 1D

f T

0.240 - 0.260 0.295 - 0.325
(6.09 - 6.61) (7.49 - 8.26)

e |
oL L

0.045 MIN |
(L14MIN) = == 0.050 - 0.065 0.100 BSC
(4 PLACES) (1.27 - 1.65) (2.54 BSO
| 0.015 MIN
0170 MAX .38 MIN)
@32 MAX) l
T 0.016 - 0.022 SEATING PLANE . 0.008 - 0.012
0.125 MIN 040-056) 0°-15°—s L (0.20- 0.31)
(3.18 MIN)
Package: S18
18-Pin SOIC
0.449 - 0463
(11.40 - 11.76)
HAFEARAAR
0.291-0.301 0.398 - 0.412
(7.39-7.65) (10.11-1047)
o PIN1ID
O
JBE Y
0.024-0.034 __| |<_ 0.050 BSC
©.61 - 0.86) (1.27 BSC)
(4 PLACES) 0.095 - 0.107
2.41-2.72)
-8 iz

- % l
74 B |

] e
0.012 - 0.020

0.090 - 0.094
Soa 5 20 0.30 - 0.51)

(2.28 - 2.39)

SEATING PLANE  0:005 - 0.013
©.13 - 0.33)

l \
ey e

5 0.009 - 0.013
(0.56 - 1.07) (022 - 0.33)

H‘gL Micro Linear
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ORDERING INFORMATION

PART NUMBER TEMPERATURE RANGE PACKAGE
M 14832CP 0°%C o 85°C Molded PDP £18)
M 14832CS 0% to 85°C SO £18)

©M icw Linear1999 . M Micro Linear is a =gistered tadem ark ofM icw Linear Comporation. Allothertadem arks are the pmperty of their mepective ow ners.

Pmducts described hersin m ay be coversd by one orm ore ofthe Hllow 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; 5,754,012;5,757,174; 5,767,653; 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. 2092 Concoure D rive
O ther patents are pending.

San ®se,CA 95131

M icm Linearreservesthe right to m ake changes to any producthermrsin to in pmve mliability, fincton ordesign.M icm Lineardoes notassum e any

Tiability arisihg out ofthe application oruse ofany pmduct descrived hersin, nettherdoes itconvey any licenss under is patent right northe rights of Tel: 408 /4 335200
others. The circults contained In this data sheetar offered as possble applications only .M icm Linearm akesno w arranties or mpresentations as o
w hetherthe filustated circuits infringe any intellectual property rights of others, and w fllacceptno msponsibility or lability oruse ofany application Fax:408 /4 320295

herein. The custom erisumed to consultw ith appropriate legalcounselbebre deciding on a particular application.
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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




