TITI F OF THE INVENTION METHOD OF FORMING A PATTERN USING A POLARIZED RETICLE
IN CONJUNCTION WITH POLARIZED LIGHT CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application is a divisional of Singapore Application No. 200603081-1 with filing date 18
November 2004. BACKGROUND OF THE INVENTION [0002] Field of the Invention: The present
invention relates to the design of reticles used in photolithographic processing of substrates such as
semiconductor wafers. More specifically, the present invention relates to reticles having a layer of a

polarized material and methods of expQsj t%% ticl ' arized light to produce a high
resolution image on a photoresist. ?C%%%] aﬁ@?{}@&%ﬁé iconductor devices including

mtegrat_ed circuitry, sucﬂ Reg aﬁiﬁ) ﬁ%i Rrgg I Breds or even billions
of circuit patterns on a Si i ﬂ H DW%LF{&I r Ef? 1S Substrate using
) . RET. . ) |
photolithography in combination with various other processes. In order to increase the number of

memory cells on semiconductor memory devices for a given surface area, it is important to accurately

control the optical feSO'““”&;E{d@%iE@éﬁEﬁEﬁ@&ﬁS ﬁgwﬁpmﬁm%&?w,\lmese images are used
to define structural features on a semiconductor substrate to fabricate the integrated circuitry of such
semiconductor Wmﬁbrdej@,mication is a divisional of Singapore Applion No. 200603081-1 with

filing date 18 November 2004.

BACKGROUND OF THE INVENTION

[0002] Field of the Invention: The present invention tedato the design of reticles used
in photolithographic processing of substrates sisckemiconductor wafers. More specifically, the
present invention relates to reticles having arlaja polarized material and methods of exposing
the reticle using polarized light to produce a higolution image on a photoresist.

[0003] State of the Art: Semiconductor devices includitiggrated circuitry, such as
memory dice, are mass produced by fabricating fagsdor even billions of circuit patterns on a
single semiconductor wafer or other bulk semicotatugubstrate using photolithography in
combination with various other processes. In ora@ncrease the number of memory cells on
semiconductor memory devices for a given surfagea, aris important to accurately control the
optical resolution of the images produced duringtplithography. These images are used to define
structural features on a semiconductor substrdtbtaate the integrated circuitry of such
semiconductor memory devices.

[0004] Photolithography is a process in which a pattedelmeated in a layer of material,
such as a photoresist, sensitive to photons, efes;tor ions. In photolithography, an object
containing a pattern (e.g., reticle or mask) isomgal to incident light. The image from the retmle
mask is projected onto a photoresist that covesyaconductor wafer or other substrate. The
photolithographic process typically involves expgsand developing the photoresist multiple times
with deposition, etch, and/or implant steps in leetw At a given step, the photoresist is seldgtive
exposed to photons, electrons, or ions, then dpedlto remove one of either the exposed or
unexposed portions of photoresist, depending orth@h@ positive or negative photoresist is

employed. A complex device typically requires npldt exposure and development steps.



[0004] Photolithography is a process in which a pattern is delineated in a layer of material, such as a
photoresist, sensitive to photons, electrons, or ions. In photolithography, an object containing a pattern
(e.g., reticle or mask) is exposed to incident light. The image from the reticle or mask is projected onto
a photoresist that covers a semiconductor wafer or other substrate. The photolithographic process
typically involves exposing and developing the photoresist multiple times with deposition, etch, and/or
implant steps in between. At a given step, the photoresist is selectively exposed to photons, electrons,
or ions, then developed to remove one of either the exposed or upexpagsed portions of photoresist,
depending on HIHbr 4 HIBAVE B BEGR AT A R Eg BT RE AIOHe AL BRYERLAry
requires tnanliietei e pasatterarh daticproentssiefisa e sikiana] i§ et at e thist psedemiNhate

conventiong) photolitiagranf v methodk e.opfisaliv ansisaing e paltern enadgiclo ramask o a
photoresis? Ral 15 Coated on A SUBSAE. Thede MOTcHS re contac pgin ing, prcX{iPn%/ printing, and

projectioprimtingirig tiGumestlenrsieityionget itytegiptitiop e fyesystenty RafdrtingetoffipGotolahography

hown. SELTaRa oGP B SR o RN R RO, LR R
illuminatieysiennke0i0d yeep ihdntiatiampenmatentlidmsyseeniah e ivaiaonsriy ee hidbioa lamp, a
laser, a ligBH{ikRly AGRYORIR FRNLRMSSSURRS P tS B AR R RIEXRIFIRG SYSTEMLS AL Nt Ghi Hiter

illumination source 104 irradiates reticle 106 having the desired pattern to be projected onto

photoresktHain? PSRRI 18RS IECWhikhtAAGPRATESIOMPIERIG: dr HauassAn/PYHRdRS

focuses fhgdmrgadirme IREalng HEEkRiaeiRidet Brdiat At opie) fHGdpcdrialopeprijeabRstrate
112 s subseg%%na[ybprocessed as by etching to form the desired structures and photoresist 110 is

then rem80& 50T A HGIHAR S SRAPIR RE AL BRRER BBt A9SHP R D' e R agR rom
sem:cor?ebtmﬁrx_il?/mQa pﬁm@r@b@tqiﬁ(?ograbt%résﬁt:?m@!zﬁfmy ERYSITads Mtae??ln@géq?mbof the
reticle have their largest process windows under qifferent illumination c itions. IS proplem Is
PP B Bl O e o BB S i B such as
around on the ¢ode6jof anedjaifprdbthienviavitle ngihuhde dighhsemorg dsddatbelessniddygicabreticle

tt f reticle 20 ' ion 204 and. i | region 202 as shown in EIG. 2A.
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dimensions and the peripheral region may conta erent pattern having a smaller or larger

dimensididgbespneRalirite wavielanognabine el useenpelestdyrierireticle paoer pf
conventiggialPbatolAgrRRr i REFIRNBF PRUAM AAENR GERY DRSSl TElisloAre exposed

to the illumination source at the same time. However, the optimal illumination conditions for the array

region afdGhéBdlisHaias Yoy afe shlgatiaureBEt Sy oinssmh Ay SheBRisHaldedisB#Herein

should bggHid eespRshiei RrBKIe Ngristrbo ARy ARG o i seapiRciaprligientezeticle and the
total intensities of the light in those angles. A r_eIativeI%; tri htly spaced pattern characteristic of the array

region tyﬁﬁ‘élﬁ’yzr%nmég qiﬁﬂ‘iﬁﬁtﬂ?ﬁ%‘% T i) S I Y Tay g%ﬁ'%iﬁgﬁﬁ%{ﬁ Grite(
relativelynspapaetipatie dirnbasasis isiictoé theripheral ne@62 may contain a different pattern having a

smaller or larger dimension, possibly a differesttiqdic pattern, or even a nonperiodic pattern.
[0007] In conventional photolithography, the peripherdtgra and the array pattern of
the reticle are exposed to the illumination soatce same time. However, the optimal
illumination conditions for the array region ane teripheral region are not identical. The term
“‘illumination condition” as used herein should &larstood to include the distribution of angles of
light used to irradiate the reticle and the tatédmsities of the light in those angles. A relglijv
tightly spaced pattern characteristic of the areayon typically requires illumination by a circula

annulus of light at a fairly steep incident anglerelatively sparse pattern characteristic of the
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peripheral region typically has its optimal illumination conditions when using a single plane wave of
incident light. Thus, each region of the reticle has particular illumination conditions such as depth of
focus, dose and angle of incident light, among others, which have different optimal values for the array
and the peripheral region. Therefore, if the illumination conditions are optimized for the array region,
the illumination conditions for the peripheral region are suboptimal and vice versa. U.S. Patent
5,245,470 to Keum attempts to overcome some of the problems with producing patterns using
photolithography. 0008]. A possible solution to this problem is to use more than one reticle, as is
Common AR EiE A AL TRLAIHRE RN DRSS A RBE e B vave
Howevenftheidsatdigtiualteis;| eacufégioriromtsvaetibbin eficidacikanFissiont curditidres agdhiasal cost of
manufactyri r.buying a second reticle. Second, the use of more. than one reticle decregses the
orocess HHOLL L B e R o e e B S B e R RS T SRR,
times netwdbitatimgyrandlibeapienpbietaérppoilithogrelidtyesiistomalidnrconbéiuse artrmptientheth fone
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order to Impro quality of patterns transferre resists’using photolithography, a nee

exists fotasiRglenthcléd pAdthiaeimptiiesyetetn QUREBIETE O& kBl RsasoMishap rPrURHTIE ALy

distinct %ﬁg@g@@ﬁé&ﬁ%@t illumination conditions opt_imal fc_)r ea_ch respective region. BRIEF
SUMMARY THE INVENTION [0010] The present invention, in a number of embodiments,

includes polariZ8808ticlR Pasitie §8!sHoRIALRT RIGRIE PRESTBIHAR SU0ENORS et AR syFaPH) YY¥tems
utilizing xaeivRMeiheesttalidesornagniastDess inftHei e PatanieeHdtisiesdadr@drenaratigmed

image on a photoresist. By using the polarized reticles of the present invention, a single reticle having
a pluralityS5; P FegisHES YR Mg Bl 5TiRB uhdeh JARAS MaiaAdaReh3h Gftions for each
particulapggieactimegiesaphin deisym dayidie. usechirdapBetolithogr amiicope earigdare taferianton of

semiconductor devices, liquid crystal digplay elements, thin-film magnetic heads, reticles, and for many
other apBETEn L IREBHS P AP TR StARsis SRR RLENG Tor lop 2efand el g g

present ivestietessitatang eccediticke havinth ep eastitaph Jesyestaha Polatjzhd usatefialogsedisatosed. The
polarized reticle includes at least one first patterned region at least partially surrounded by at least one
second 65@%%'8?58%%%% rc%E%rﬁ§owlPﬁaé}/r%@ﬁ]%?rrgtr\g%&r}%bv eﬁer?&gé iereon. A polarized material
may be dispos¢A0o9kr #dearstirghoitardsirtieifivsoyattbenguplity frieahshicanrsielceario phadtuesists

material i ratl -pari ; e reg [zation
ireation ST o L T, S Sl
polarizatRPesieetieaionsef fidatiels havealisingiaras soepaifferaatilegioativMmetnodiiengabricating
the pola%ﬁﬂ]%ﬁtf’geeggmﬁgm }g}jﬁﬂ{jon are also disclosed. [0012] In another aspect of the

present invention, a photolithography system is disclosed. The photolithography system includes an
illumination controller operably coupled to an illumination source. An illumination source such as, for

example, a laser may be used togsaciade imeARPe BHZEdigNt ENTRYRble half-wave polarizer may be
disposed between a polarized reticle of the present invention and the illumination source. The movable

half-wave polani?8ts pdSRioRerahiM R AORBUREF RS BRI MRt ROIREE AL FiffiEFrom the
illuminatigiethodecef wizenithadighy fremdkeilbamnrliastghboceaishyasgaeniaratighnig such polarized

reticles, and methods of using the polarized esitb produce a patterned image on a photoresist.
By using the polarized reticles of the presentmtio®, a single reticle having a plurality of
patterned regions may be exposed to light und@napt illumination conditions for each
particular region. The present invention may leuia photolithographic processing for
fabrication of semiconductor devices, liquid crysliaplay elements, thin-film magnetic heads,
reticles, and for many other applications that iregaccurate photolithographic imaging.

[0011] In one aspect of the present invention, a polanegde having at least one layer

of a polarized material is disclosed. The polarizgicle includes at least one first patternedbreg



[0013] In another aspect of the present invention, a method of exposing a reticle to light is disclosed. A
substrate having a photoresist is provided. A polarized reticle of the present invention is disposed
between an illumination source and the substrate, wherein the polarized reticle includes at least one
first patterned region at least partially surrounded by at least one second patterned region, a top side,
and a backside. The top side of the polarized reticle may be exposed using linear polarized light from
the illumination source. The linear polarized light may be filtered by the polarized reticle from exiting

either the first patterned region or ese?ond atterned region of the backside of the polarjzed reticle.
After onc HEAShRA I SHER RE LA BA5H A SERILEE SRR RS0 PS50 N B EH IRIEh of the
reticle mpytsirhselgdientitirrentposgeblblitzing dreripbhmsigisgd ostidlegcolatie gates pottionasftina faisables

each respeglive IPalan o i Rolarized felils o b cxppsedunden el cespegtive ppimaldlupipation
conditions. Thus, a single reticle' may be used to expose multiple patterns using optmal illumination
conditiorssfondgriitesspd ctig®pafiden polarifadad diregitthe giblariaep atatefith @ miherfiish patierstdd of
exposin icle 1o light.js. di i ist di i ided.
A polar T e L B R e nen 0 St
photorespati@inee regissiraMetinnds ofitidicalint:tha petkretitie @idheaigagnitinvastion @ &lgsatterned
region at$gagjpartially surrounded by at least one second patterned region. The reticle may be
irradiated with linear polarized light from the illumination source. A region of the pattern may be

selectively projée9ddl JABNPIEYIRIBRSSRE e BrBeRii AR IaN < b REYinkse poia ARALORSH:
radlatect o h1EIHITHANG B RS N G HErFHANASh P RASERR) e el ees followed
other re

by selectively projecting the gion of the pattern onto the photoresist. [0015] These features,

avantad MR SRHEGR o AR SRR SHISE: RO B AR B Pl S PSR R e ar

craings. BRIEE DESCRIPTION OF THE SEVERAL VIEWS OF Tt DRANNGS 100161 Inthe.
rawings. { | . ol 1IN the

craving RN SRGET RETHER R EL e aERLLA B DB AP AIE Yo PR SO et

inventiorarf0@brfiglGdlidlatéeaties potarirationatisd qiidabelitiobg fegrh ey SkeminatiofGHLBE & Ihe2Xhie a
plan viev“ﬁt?[%iﬁ%l ﬁFJi%lﬁa"é%%ds‘é‘u‘éES %eégliézsoerad%%o“{gfabrication industry including array and
peripherafregions.

[0013] In another aspect of the present invention, a ndetfiexposing a reticle to light is
disclosed. A substrate having a photoresist igiged. A polarized reticle of the present inventio
is disposed between an illumination source andubstrate, wherein the polarized reticle includes
at least one first patterned region at least plgrsarrounded by at least one second patterned
region, a top side, and a backside. The top giteeqolarized reticle may be exposed using linear
polarized light from the illumination source. Tiveear polarized light may be filtered by the
polarized reticle from exiting either the first fgahed region or the second patterned region of the
backside of the polarized reticle. After one ragnbthe reticle is exposed producing a pattern on
the photoresist, the other region of the reticlgy subsequently be exposed. Utilizing the polarized
reticles of the present invention enables eacteotise region of the polarized reticle to be expose
under their respective optimal illumination cormtis. Thus, a single reticle may be used to expose
multiple patterns using optimal illumination comalits for each respective pattern.

[0014] In yet another aspect of the invention, a methaekpbsing a reticle to light is
disclosed. A substrate having a photoresist dexptisereon is provided. A polarized reticle of the
present invention is disposed between an illunonagoburce and the photoresist on the substrate.

The reticle includes a pattern thereon havingagtlene first patterned region at least partially
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[0019] FIG. 2B is an enlarged plan view of a portion of the reticle shown in FIG. 2A. [0020] FIG. 3A
illustrates a plan view of the top surface of a polarized reticle according to the present invention.
[0021] FIG. 3B is an enlarged plan view of a portion of the polarized reticle shown in FIG. 3A. [0022]
FIG. 3C illustrates a sectional view of a polarized reticle of the present invention. [0023] FIG. 4
illustrates an exemplary exposing system used in conjunction with the polarized reticle of the present
invention. DETAILED DESCRIPTION OF THE INVENTION [0024] The present invention, in a

number of embodiments, includes polarized reticles, methods of manufacturing the polarized reticles,
oot TS B AL A0E SEE oRalEaF DL R O LR LT NSRS o rotelos
to produgelarpaitidighinhage thailloraindtonsediioeh éghenasfshim g arfesnbatiptes séleetiwegendjestedtion
may be used in photolithographic processing for fabrication of semico tor devices, ligujd crystal
edgoraliitine LEev i Sa R I MG RS S R B b

accurateilphotwditiograyicie magdhen b almesthy myenatoty magty agdosestéplanderbpsatantively

step-and- roiecti ingi imi S. [0025] Referring to FIGs. 3A-3C,
an exerﬁ%ﬁ%%%ﬁa%e%@gﬁg%@%gﬁﬁ%%ﬁgggﬁ%ﬁ%nc gE'BOO contains a reticle 301 having a
pattern defined[f¥dfonT Resicfeatoesnay\rnfagesdno alteinasinalsTifeRsegeatin'wriion mikeate
glass. FapyicatiamotreUe!SIARH Wﬂ%ﬁé’ﬁr@#@ﬁ}%ﬂc%ﬁﬂélﬂﬁéﬁﬁi@%ﬁﬁ%ﬁdﬁfBE@iF@&Qf&@é’r iGR ARG to

photolithography processing used in the semiconductor fabrication industry. [0026] As illustrated in
FIG. 3A, ipSamXraRei B dbeRey BBASSYIPESEaWNESolurality of peripheral regions 302 and a plurality
of array regions 304. Each array region 304 is generally surrounded by the peripheral region 302. The

array region 304 contains a pattern different than §%pattern of the %Cigpheral region 302. The pattern
contained within tf%%ﬁ%ﬂ%%ﬁﬁ'%ma%ﬁr@ M@ﬁ&v\é'%%% r SRR e sizes, be a

pattern having godiféprent prrigdigigsWwiath, ithatdteiatescamrataipeibieidhindhe prsipbsraldegion
302. The é)attern contai{bed. within array region 304 may also be a nonperiodic pattern that is different

than thef LRI OSLHES AR peripheral region 302. The dimensions of the polarized reticle
300 may exhibifadit7endi@s olosirate tcareticlehtiseal phtitelisergamygteator fabrication industry, such

b T T LT L e T
dimensionguspprmdiditeg\array and peripheral regions.
[0019] FIG. 2B is an enlarged plan view of a portion & taticle shown in FIG. 2A.
[0020] FIG. 3Aillustrates a plan view of the top surfate polarized reticle according to
the present invention.
[0021] FIG. 3B is an enlarged plan view of a portion & folarized reticle shown in
FIG. 3A.
[0022] FIG. 3C illustrates a sectional view of a polarizeticle of the present invention.
[0023] FIG. 4 illustrates an exemplary exposing systend useonjunction with the

polarized reticle of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
[0024] The present invention, in a number of embodimamtiijdes polarized reticles,
methods of manufacturing the polarized reticlestglithography systems utilizing such polarized
reticles, and methods of using the polarized esitb produce a pattern image that may be used in
the processing of substrates. The present inventay be used in photolithographic processing for

fabrication of semiconductor devices, liquid crigiaplay elements, thin-film magnetic heads,



1/2 (Li) inches by 1 (L2) inches with the array region 304 generally surrounded by the peripheral region
302. However, the above mentioned dimensions and pattern are merely illustrative and are not meant
to limit the present invention. The present invention embraces any polarized reticle comprised of at
least one first patterned region at least partially surrounded by at least one second patterned region,
wherein the first patterned region includes a pattern different from the pattern of the second patterned
region. [0027] Again referring to FIGs. 3B and 3C, a polarized material 308 is disposed over the

peripheral region 302 to selectiyely coat the perjpheral region 302 on reticle 301. A polarized material
5701s CHCPHRER BB b Ry e GRS A e PRRECOL B Ay A S0 BR800 Thus,
the polanizesemstemstid0graycethplppistepeshthedpiat pdBichayare spechugbctomplietaly, covehtre
peripheral rcﬁgiron 3t0‘r2n and the array region 304. The polarization directions of the polarized material

308 and The pol%ﬁz%d Thaterial 310 are respectively represented by the lines 312 and 314 on FIGs. 3B
and 3C. The pdRiz&dtioRefaatiptodiithe PAlS(zeth mstenaa8L00 iztbiedQUtls Ehew 1P okbFred 3B, is

it . p ¥ _ ;
1. 35, T e e e e RS R Bt Aot
310 are seeiat sHthaspizoyamaiorrdibapiitatsncel satele 3Ad peanhewifariesrsizgs and
the polarized. [Rg&hiReaI g RchRiIfrRcS KBRS &%ﬂ@%ﬁ?&c@é@iﬁ&ﬂ@é&%@ RifSTRRGEYe

polarization directions oriented generally orthogonal to ea er. If the polarization directions of the
polarizedafa¢aHan 3@k the polarized material 310 are properly selected, the respective materials

may act as filte[@@eﬂta% inndittengroricadirtigndnzé isrénearsongaszesipra sirecHpasRG &y
orthogonal to the polarization direction of the respective materials. As alluded to above, this filtering

phenom@SERTEAFRAIRES P ThaNSRRILERIN KR TRELM rS LN TROGNBRAHB LG Nght that
hgs ag ?&ﬁtdgﬁtﬁd wpeker mﬁfpﬁa@ntdgrombzhm?lisg@ %maczibrnanﬁﬁqé?ﬁﬁteamﬂmﬁmhaa not
absorb light, to an preci e amaunt en. the electric field vector of the light Is rallel to the
NN 5 e T o o Il AN e
polarizatexaxcipéstivay g el yr ganallet fodtuecsiprszditardinacingaadifietarizpdrivaitityab808tivill be
filtered b larized material 310, Furthermore, line jzed light. havin olarization direction
omeraln B B S R e R R R e A
polarizedepae 3Q4308y Klatebials toaperiydiscpatedféwifierpoldnae theprittih30Btantegovithirethe

orze y Hateiels toarera ) ldhao thenaeitianane il
B ample O L e Bl Tt S R O e o R morganic

material SQUERCASIOFERtickesTfed dalktiesennconslustr fatsiRinsbistasishdrshRoRy @XBttplI SrineheSBK 7
(borosiligite ghassiAualigefraes Melesf 'QB,ﬁéquﬂmﬁ%ﬂl?%ﬁ%'%i&f@m%ﬁoﬂfmtﬂ%

materials for polarized material 308 and polarized material 310 further include organic materialS such

as, for eREmpRIOrMAEbClEGBiAn drsinTh@ ey edereay v HimenrRiagR ARIFAXImeRRAny lidine

fluoride, gnd hiqrétesysial ROMRIRIS wiiRRESIR &Y Fagiak e Greridls d0fiae ) elkesdapéand Oriel

mStrumernetSi'thS?OSZ? eﬁ(gvr\pee/lgrr}/ ttqgaégg%srﬁgﬁgcr)ggdr gilr%%lég&%rgé{trg?g%{ye merely illustrative and are
not meant to limit the present invention. The pneésnvention embraces any polarized reticle
comprised of at least one first patterned regidaast partially surrounded by at least one second
patterned region, wherein the first patterned regicludes a pattern different from the pattern of
the second patterned region.

[0027] Again referring to FIGs. 3B and 3C, a polarizederiat 308 is disposed over the
peripheral region 302 to selectively coat the peipl region 302 on reticle 301. A polarized
material 310 is disposed over the array regiont8&¢lectively coat the array region 304 on
reticle 301. Thus, the polarized material 308 thiecpolarized material 310 may respectively

completely cover the peripheral region 302 andath@y region 304. The polarization directions of

6



98 percent of incident light having a polarization direction generally orthogonal to the polarization
direction of the polarized material. [0029] The films of polarized material 308 and polarized material
310 may be formed on reticle 301 by various deposition techniques. Chemical vapor deposition (CVD),
physical vapor deposition (PVD), and atomic layer deposition (ALD) are suitable for depositing the
films in the particular defined areas that form the peripheral region 302 and the array region 304 of
polarized reticle 300. The application of the polarized materials in the peripheral region 302 and the
array re n 4 ma ed maskln h|n technl ues common
photolith Lgﬂé é% ﬁat BFE: gﬁ?pﬁ?ﬁﬁiﬁe@%aterial
308 and Iiheq@la!rmaﬂ mawnﬂletoaamalsc bd Ia@pbmmwmierﬁmthe rktﬂﬂnmpmateeabeaﬂpns by
manual a]pr atéan %prefor d f| h% aborve tth %eéirrrga%n%lﬁ? thelr
respectlve po Arization direct: ons orlente i e 8e3|re¥i frect |on e ma app |cat$on 0F {he
polarizedri@atgdialSOshamad thie lnela3i@cnth8ddad 3 FIGHER, bfsaesimomrmattmeda&nﬂmnfdm
performi t nt of the
rming i yader s %6%%%%@%}88 d&%?g&?@%%ﬁg Wgh gér“éﬁ B th&: 36 Eéegﬁéﬁ% 4l

polarize materlals on reticle iims of the poI 308 and

the polaftwacaririalesrd piagraldo® eclarargrimsicBRidad thgpelarizad mater@éﬁg&mamﬁj@émﬂdns
are mongglacy iRy RISl G H&@&"ﬁth%%ﬁ?&%&ﬁﬁzm%td?r@%fﬁfﬁ@%ﬁ’eﬁ% gél?e?ze@l

[0030] Referring to FIG. 4, an exemplary photolithography system 400 using the polarized reticle’300

of the pr@é@ﬁgﬁﬂ/@ﬁﬂcﬁ@%‘ iftRQFatl d¢IRARAZAHA 8IRfthe Potesiz e @@Fﬁﬂﬂ\aﬁ% BpaEned to
illu m'nat'}%]W@%l&%lm@@@tﬁ@tm@dw5@@a&§%égm\@%amm@ ﬁ‘@{‘a@@ HECR&A4JIEbRErG 1aser

capable of producing linear olarlzed light. lllumination source 104 may also include, for example, a

minor, a |'£ﬁﬂ5‘9a%‘s'ad'§tlfﬁhm¥é§ Qﬁ&f&%@fﬂ&&%@ﬁ&ﬁ%%f@%'?ﬁ’é@ﬁﬂ"ﬂ bioy the plEi@Rerein is
BOt reStfm’&%dtthVtﬁlbil@ P@pewml edmsllndydﬂ@mdﬁwg Qﬁlgﬂﬁltéﬂm@ pﬁgt@yr@n@mb @aztnmah ,flaser
eams, Q f-wave polari at| n plate 404 is sized an to be jnserted in the
ety D R AT RN S RS0 LR e B RS T A0 Biin eI Rage
polarizat[mpﬁatecdm malydqaoaahaﬂawademiamlmmmmaws‘mme@émmnabsanbdrgﬁamﬂmad by Melles
Griot. For exam Iarlzat 10 fthe e r larize ht 402 | Ianzed in the
vertical diFeticH ion erggnvdﬁléau ar?o 158%16)% arizer Eﬁ dsap d%lquf évi/eeppgl ar%?etl 8ndp ate 404),
the half- Wawcpo‘raﬁteaalsn plate 404 oriented with its fast or slow optical axis forty-five degrees to the

vertical d|rectlo[}g%ﬂjé;]altg[l)J Cmﬁ%p%@gzmqé)& ?y(g%ﬁ ion, %Hpﬁg{'npg % g@ﬁh&gﬁ r%ggotﬁy gpﬂﬁ%ﬂ 9egrees upon

passing thereth -wave polarization plates ma er mserted n the pathway of

linear poR#iakiel I@mqw@ﬁdﬁgquﬂb'@@mﬂbﬁquw Afewilbleg fiesest idlaniageve polarization
plate 40411'&%%&1'%‘16’e#ﬂ@]@ﬁ%@@oﬁ%ﬁ?%@rﬁ@jWa%dﬁﬁ%ﬁ%adl?&ﬁldﬁgﬁaﬂ@?aﬁi?‘ﬁapéﬁé?d toa

specific angrlé relative to the polarization direction of the Tinear polarized light 402 to change the

polarizatiorireRiasRas o aEpGion &5 deeirplarosd male310 will be filtered by the polarized

material 308. Materials that may be used for thlamzed material 308 and polarized material 310
are selected for filtering ultraviolet wavelengthht used in photolithography systems. Examples
of suitable materials for polarized material 308 pnlarized material 310 include inorganic
materials such as, for example, calcite, mica,tquatardation plates, dichroic sheet polarizers,
BK7 (borosilicate glass available from Melles Gyiaind UV-grade fused silica. Examples of
suitable materials for polarized material 308 anldgzed material 310 further include organic
materials such as, for example, ferroelectric pelg{in bulk form and as a Langmuir-Blodgett
film), polyvinylidine fluoride, and liquid crystglolymers. Suppliers of the above materials include
Melles Griot and Oriel instruments. These exenypaaterials absorb or block approximately

98 percent of incident light having a polarizatérection generally orthogonal to the polarization

direction of the polarized material.



[0031] When half-wave polarization plate 404 is configured to be in the pathway of linear polarized
light 402, it causes approximately a ninety degree rotation in the polarization direction of linear
polarized light 402. Polarized reticle 300, defining a pattern to be projected onto photoresist 110,
receives linear polarized light 402 directly from illumination source 104 or from half-wave polarization
plate 404 to produce reticle pattern image 406 representative of a selected portion of the pattern of
polarized reticle 300. Optionally, polarized reticle 300 may be secured to a hard or soft pellicle to

protect polarize icle_300 from contaminants. Hard pellicles include, for example, glass or polymer
Pors 003 aPAe TR, RS o e e aies ol Al eeleromtimay SA Y il R pe e
image 406étice3@bleyivadowtidepdsifioR tejduiiqndensibéBvapy Hepisitiexai@pe),aohsdicziongens or a
combinatjon of.len d/or,mirrors for focusing.reti ttern image 406 anto the spurface, of
ootore R BB B AR e GEROER ATAR SRS AR e PHREERE | (o
to ten tinpesti@daictefinetthecpatienhfoire the petpimegiontiide 300 foe pragctgivoPiotpgeatizadstrate

112. Projegii ' ' | ' [ 408.
10032 FILEteH Gatere I BE UL s Pae s A 1 PPNCE R PSR S

Substrateedipn PR aabsepsidoriadiosisabaaskn g @t agdsiplocss RABMesohgle|thpstaiadium
arsenide, pRIYSIiG r&s@@iH%@E@ﬁHQ&?ﬁﬂtWﬁﬁ%Mhﬁgﬁ?i?ﬂ@ Lor SHRRHRIRA SRR Freilicon on

insulator (SOT) substrate as exemplified by a silicon on glass (SOG) or silicon on sapphire (SOS)
substrat®ParFednairral P mayRiscipsagrliad ndRAGicRdngiALRSRAGNERTAIREs PP RHFhg
reticles, gppibafbREsIPHERHASHAIRIRbEHO A0SR MRRFoRICEN MASIAE REXAHRY tisklaspadslEhin

film magnetic heads. Substrate 112 having photoresist 110 disposed thereon may be supported and

held in pBelABRRYRLIGEHRGRUReL AR drehEEENRBt JASRFRLAPRIGA RN L G:PBIEB Rt olled
by, a steppgeiartedawi thapbrewad tridier@l 310 ekt Ad i anibpe tateneehioidide périttning it
operation of photolithography system 400.used in conjunction with polarized reticle 300 will. be more
Rl uncB58 NERHAN a8 HURLP 105 RAURSE TR Gh LR B ER 6 DO EePR R Slarized
light 402matesmipotaretiett Rt hohesdesiemdivetyopisafines ohthadpelatianderatealy 3e8 aliel tbehe
polarization_direction.of.th larized material 308 or t olarized material 310, Linear polgrized light
205 1s a0 B e R o B Sl R S A R 1 one
of the pdiitrigedamacedat@osubartlaygsifirit euiafoumeechi@mid Thdscevar thengulastesteohalitection of
linear po}g{iiagdg' ht 402 is generally parallel to the polarization direction of one of the polarized
materials on reficle 301, the light is transmitted through it Conversely, when the polarization direction

of linear polariZé§3nt Refersing HeFAFy Sriio§uRRING I BIsBRlthedianiFreatitAtoiTne Bethe polarized
materials, o fistiglfedid 306 HptHd HIRIRARRHIRETAERNRTHHARIDBIRSHSe Phal e

illumination conditions of the linear polarized light 402 such as the dose, the depth of focus, incidence

angle, afRMEPHAREY CRYRIBRO ML REERRisAEL fbP4{BTIeHBa kreapRMeszakIBhIARRd reticle 300

being exmesffation source 104 may be a laser capableadyring linear polarized light. lllumination
source 104 may also include, for example, a miademp, a laser, a light filter, and/or a condense
lens system. The term “light” as used herein ty@stricted to visible light, but may also include
any form of radiation energy such as photons, lasems, or X-rays. Half-wave polarization
plate 404 is sized and configured to be insertékdrpathway of linear polarized light 402 using a
removable or rotatable chuck (not shown). Half-evpelarization plate 404 may be a half-wave
polarization plate formed from mica manufacturedvglles Griot. For example, if the polarization
direction of the linear polarized light 402 is patad in the vertical direction (i.e., perpendicula
the polarized reticle 300 and half-wave polarizaptate 404), the half-wave polarization plate 404
oriented with its fast or slow optical axis foriyd degrees to the vertical direction will altee th

polarization direction of linear polarized light2lBy ninety degrees upon passing therethrough.



[0035] For example, linear polarized light 402 having a polarization direction generally orthogonal to
the polarization direction of polarized material 308 is irradiated upon polarized reticle 300. Linear
polarized light 402 is transmitted through the polarized material 310 and, thus, through array region
304 of polarized reticle 300. The light is not transmitted to a substantial extent through polarized
material 308. The reticle pattern image 406 of the array region 304 may then be projected by
projection lens 108 to irradiate photoresist 110 with a projected pattern image 408. A pattern

representatiye of the pattern defined within the array region 304 of polarized reticle 300 is formed on
ootoroo{TAEA AR ] ARG R A5t S CSEAREN CHaPE G 552 G 0Bk Pro,
the half-whaegedtanxatidraptatelidéiomslyyhenagwiehiadde bathwayeopdieriinten phiwrized hglyt262 or
rotated tg the required ition .if the half-wave_ polarization plate 404 is, already.in the pathway of the
inear oI HRSt Ol e A e L A dR AR R LR e
404, the 1etdéiviedd dhedpe atizationt Hsasioin g fl idnet lip @eilaree d\ight X im atelpgaribey/mdanzeo T hus, now
the polarm%%?,ggp@g@& qu%l%qaq@gr@ﬂzed light 402 is generally orthogonal to the polarization

direction of polarized materia generally parallel to the polarization direction of the polarized

material 308. Tm.%,llinéé/rhpt_alaaﬁgmw@mmggzgti@amwﬂﬁéggmm|'@rth@d3afiam1aot3l®89ahd, _
thus, throgly PElIRhRI b HRA 3% %Br%ﬁrﬂﬁ%lﬁﬁgi%ﬁé@na%eTﬂ&éim il$ Rt JEIsraR iR arpPstantial

extent through polarized material 310. The reticlé patterrimage 406 of the peripheral region 302 may
then be PREBCRAUPHFSHH IR RS20899 ﬁ%&ﬁ‘a&?ﬁﬁ\ﬂ?@r@ﬁﬁ@ﬁb@\/hﬁ RrpieftRI Sattern image

408. A pgHetoreeRiesay Ribeak iiecRrHBIAYded Tem MRt o MRRRFRLKOKINRA2 ol ReltAed reticle
300 is formed on photoresist 110. The above description of the operation of photolithography system

400 is mBAIRYaNCRARHBUAN BlAIS S I REOHRB AEVERIHER| e NG R esaieRNeRER FSIRRIRY by
insertionpyriotabipmhe pdtechatifwalkei patakzialiopaoistientlly, eoldridesrteRnNBpd g ROsRuIRE e array
e L BB L oA R
embodinexatap$ingilasky ootiudyreentibeiments of the invention may be devised which do not depart from
P R T e e e
descri ptiomagel mnmmso@ermmtmmmd s ciotismsb1hR: imayehé ofor wmlesemmim \P@Iﬁ?ﬁ:l@lfall
laimed R o s s S B R SaaERs e Bl 1 aE S G THE CurdCF bl

photoresist 110 on substrate 112. Typical semiactod fabrication photolithography involves a

four to ten times reduction of the pattern sizgpolarized reticle 300 for projection onto a target

substrate 112. Projection lens 108 projects eggiattern image 406 to produce a projected pattern

image 408.

[0033] Projected pattern image 408 may then be irrad@ténl photoresist 110 on

substrate 112. Substrate 112 may be a semicomdwidistrate such as single crystal silicon, single

crystal gallium arsenide, polysilicon, indium phbgje, a layered bulk semiconductor substrate

(such as a silicon on insulator (SOI) substratexasplified by a silicon on glass (SOG) or silicon

on sapphire (SOS) substrate), a glass (for exaspdia-lime glass, borosilicate glass, or quartz)

useful for forming reticles, or any other suitaflaterial such as those used in forming liquid edyst

displays and thin film magnetic heads. Substragelhving photoresist 110 disposed thereon may

be supported and held in position on a holdingaesuch as a chuck (not shown) which may be

part of, or controlled by, a stepper (not showskm@own in the art.



providing a substrate having a photoresist disposed thereon; disposing a reticle comprising at least
one first patterned region at least partially surrounded by at least one second patterned region
between an illumination source and the photoresist on the substrate; irradiating the reticle with linear
polarized light from the illumination source; and selectively filtering the linear polarized light with the
reticle to prevent the linear polarized light from exiting either the at least one first patterned region or
the at least one second patterned region of the reticle while the linear polarized light exits the other

patterned regio xpose the photoresist on a portion of the substrate aligned therewith. 2. Th
rethnod accordb cLARAT WLFE A EaRe IR Bl GRS RGP UBAHOS RN I AR s
selectingrifmetijueati polaitiz gd kgiat & oati ¢lee300mit digone Solly eantie fstoeda. plolaiizaiconodingolien102
generally orthoggnal to a polarizati irection of a polarized material covering the.at lea first
pattorme Mo T R b R B aH £SO e B TR AR et e
second satertieyrpglerized. il laadivesttio gerwediy gatioltimpb) avizatioin dietetitmety thiespivigrinedinear
polarized_light: r i i jzati (recti f ' Eiﬁﬁg [
approxi%%eﬁl%qﬁggtgggr%?é@sﬁ . @%esj[ﬁgﬁgb%%%w%ggg{%?@%#‘E@rgégrgr_!%rismj) iﬁgfgﬂ#gda
half-wavé piseatigerdsaerakyarbatonahtaite selaiaasieetien iceaditihernplirsdinatRsif e oon of

the lineajolafizebighbterial SE0MFAD AFERIHBD MHR I e HHBE I RAPPERINSLE TR 1RgA RS
half-wave polarizer from between the illumination source and the reticle to alter the polarization
direction@sn®ially,Barasldp28e Relarization directiorooie of the polarized materials on reticle 301, the

light is transmitted through it. Conversely, wtika polarization direction of linear polarized

light 402 is generally orthogonal to the polariaatdirection of one of the polarized materials on
reticle 301, the light is filtered and does noh&mit through to reticle 301. The illumination
conditions of the linear polarized light 402 sushtee dose, the depth of focus, incidence angle,
among other variables may be optimized for thaqadatr region of the polarized reticle 300 being
exposed.

[0035] For example, linear polarized light 402 having Eppation direction generally
orthogonal to the polarization direction of poladzmaterial 308 is irradiated upon polarized
reticle 300. Linear polarized light 402 is trantted through the polarized material 310 and, thus,
through array region 304 of polarized reticle 30De light is not transmitted to a substantial ekte
through polarized material 308. The reticle patterage 406 of the array region 304 may then be
projected by projection lens 108 to irradiate phesst 110 with a projected pattern image 408. A
pattern representative of the pattern defined withe array region 304 of polarized reticle 300 is
formed on photoresist 110.

[0036] Following formation of the pattern of array reg@®®4 on photoresist 110, the
half-wave polarization plate 404 may be moved enghthway of the linear polarized light 402 or
rotated to the required position if the half-waeéapization plate 404 is already in the pathway of
the linear polarized light 402. Upon linear paed light 402 passing through half-wave
polarization plate 404, the polarization directadrthe exiting light is altered by approximately
ninety degrees. Thus, now the polarization dioectif the linear polarized light 402 is generally
orthogonal to the polarization direction of poladzmaterial 310 and generally parallel to the

polarization direction of the polarized materiaB30rhen, linear polarized light 402 is transmitted

10



6. The method according to claim 3, further comprising rotating a half-wave polarizer disposed
between the illumination source and the reticle to alter the polarization direction of the linear polarized
light by approximately ninety degrees. 7. The method according to claim 1, further comprising
selecting the illumination source from an illumination source selected from the group consisting of a
laser, a mirror, a lamp, a light filter, and a condenser lens system. 8. A method of exposing a reticle to
light, comprising: providing a substrate having a photoresist disposed thereon; disposing a reticle
comprising a pattern including at least gne first patterned region at least partially surrounded by at
fonst ondl LGB F KA IR BLaL B i BB RS £ P SO RAEE TR i 300
substratdHer ighatingdheaesicieedtio linsarpataiar egiighighiqyol thie edimmeiteriai8 $0U Tke agitikelectively

projecting_ejther. the at least. gne first patterned re or the at least gne secon tter region of
the patter IR oEsA08 T r bR B S e B R R S A TR

comprisiiitpeitae my et ekisizhtio withraquiojeofet @ dthaap @ dldsiz Addajtarbyegupsertatate 9f tivespattern

degrees'defined within the peripheral region 302 of poladzeticle 300 is formed on photoresist 110. The
above description of the operation of photolithpgsasystem 400 is merely an example.
Alternatively, the peripheral region 302 may becased first, followed by insertion or rotation of
the half-wave polarization plate 404, and subsetiyuttre exposing of the array region 304.

[0037] Although the foregoing description contains margcsjrs, these are not to be
construed as limiting the scope of the presentitie, but merely as providing certain exemplary
embodiments. Similarly, other embodiments of tivention may be devised which do not depart
from the spirit or scope of the present inventidhe scope of the invention is, therefore, indidate
and limited only by the appended claims and tlegiall equivalents, rather than by the foregoing
description. All additions, deletions, and modifions to the invention, as disclosed herein, which

fall within the meaning and scope of the claimseareompassed by the present invention.
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10. The method according to claim 9, further comprising altering the polarization direction of the linear
polarized light by inserting a half-wave polarizer between the illumination source and the reticle. 11.
The method according to claim 9, further comprising altering the polarization direction of the linear
polarized light by removing a half-wave polarizer from between the illumination source and the reticle.
12. The method according to claim 9, further comprising altering the polarization direction of the linear
polarized light by rotating a half-wave polarizer disposed between the illumination source and the
reticle. 13 The method according to claim 9, further comprising selectively projecting the other of the
at least a/rxfgqr?[ﬂﬁ't?é?ﬁéﬁ region and the at least one second patterned region of the pattern onto the
photoresist. 14. The method according to claim 8, further comprising selecting the illumination source
from an illymin%ioneﬁ%gc% selected from tpaetgriowg %onmsisting of a laser, a mirror, a lamp, a light filter,

and a condenseér lens sys e%p‘i%‘f‘%arr{%% $64'9 'gxpoé)lném%sreticle to light, comprising: irradiating a

retiple witihordiag p@ubz&dtﬁwayhh@a@iimmmpdpgmMem including at least one first patterned
o ST O B oot Al ERR ATy CarSsRLOBYsen o
least one second patterned region between annldion source and the photoresist on the
substrate;
irradiating the reticle with linear polarized liglhom the illumination source; and
selectively filtering the linear polarized lighttvithe reticle to prevent the linear polarizedtigh
from exiting either the at least one first patéermegion or the at least one second patterned
region of the reticle while the linear polarizeght exits the other patterned region to expose

the photoresist on a portion of the substrateatigherewith.

2. The method according to claim 1, wherein seleltifiltering the linear polarized light
further comprises selecting the linear polarizghtlirom the illumination source to have a
polarization direction generally orthogonal to dgpi@ation direction of a polarized material
covering the at least one first patterned regiato ardifferent polarization direction of a polaiik

material covering the at least one second patteagdn.

3. The method according to claim 1, wherein seleltifiltering the linear polarized light
further comprises altering a polarization directidnthe linear polarized light by approximately

ninety degrees.

4. The method according to claim 3, further compgisnserting a half-wave polarizer
between the illumination source and the reticlelter the polarization direction of the linear

polarized light.

5. The method according to claim 4, further comipgisemoving the half-wave polarizer from
between the illumination source and the reticlalter the polarization direction of the linear
polarized light.

12



selectively projecting one of the at least one first patterned region and the at least one second
patterned region from the reticle onto the photoresist. 16. A method of exposing a reticle to light,
comprising: irradiating a reticle comprising a pattern including at least one first patterned region at
least partially surrounded by at least one second patterned region with linear polarized light; and
selectively filtering the linear polarized light with the reticle to prevent the linear polarized light from
exiting either the at least one first patterned region or the at least one second patterned region while

the linear polarized light exits the other patterned region tqQ expose the photoresist on a portion of the
Substiat® aligne N EHETERHL SGEP 4R 1HGRUT de LA RO AL e R petasec
comprisibgtvgaitéhe iinchidingattrast tral padestield tagion  caryatisasdiissing thedirdarcomprising

a pattern 'r]%lrlr'zde'a% gehr} 8{;3}5 6?&.%?&9 a rpe%{,l%%%lersgglon. 18. A method of exposing a reticle to

light, corﬁBrlsmg.
7. The method according to claim 1, further conpgiselecting the illumination source from
an illumination source selected from the group isting of a laser, a mirror, a lamp, a light filter

and a condenser lens system.

8. A method of exposing a reticle to light, comimgs

providing a substrate having a photoresist disptss@on;

disposing a reticle comprising a pattern includihteast one first patterned region at least pigrtia
surrounded by at least one second patterned rbgimreen an illumination source and the
photoresist on the substrate;

irradiating the reticle with linear polarized liglhom the illumination source; and

selectively projecting either the at least ond pistterned region or the at least one secondrpeatte

region of the pattern from the reticle onto thetphesist.

9. The method according to claim 8, further compgisltering a polarization direction of the
linear polarized light by approximately ninety degg.

10. The method according to claim 9, further cosipg altering the polarization direction of
the linear polarized light by inserting a half-waaarizer between the illumination source and the
reticle.

11. The method according to claim 9, further compg altering the polarization direction of

the linear polarized light by removing a half-waaarizer from between the illumination source
and the reticle.
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irradiating a reticle including at least one patterned region at least partially surrounding at least one
other patterned region with linear polarized light from an illumination source; projecting the at least one
patterned region onto a photoresist; altering a polarization direction of the linear polarized light; and
projecting the least one other patterned region onto the photoresist. 19. The method according to
claim 18, wherein altering a polarization direction of the linear polarized light comprises altering the
polarization direction of the linear polarized light by approximately ninety degrees. 20. The method

according_to claim 18, wherein altering comprises rotating .a polarization plate disposed between the
At soul 5 APEHIRE AR 10 F B S MR AL S D PR SRS D heoprisas
one of ingerlingaa polaiizaditghp laye ctating abaify pdalidr alispopéat d berame thniduhinztaticowagrce

and the reti&lﬁl.e 22ti '|'he method according to claim 18, wherein projecting the at least one patterned
A :

region oo the 6ﬁo?oeresist comprises selectively polarizing the linear polarized light in a direction

parallel to a polarization direction of a polarized material disposed on the at least one patterned region.
13. The method according to claim 9, further cosipg selectively projecting the other of the
at least one first patterned region and the at gassecond patterned region of the pattern tieto t

photoresist.

14. The method according to claim 8, further cosipg selecting the illumination source from
an illumination source selected from the group isting of a laser, a mirror, a lamp, a light filter

and a condenser lens system.

15. A method of exposing a reticle to light, corajmy:

irradiating a reticle with linear polarized lighite reticle comprising a pattern including at |esas
first patterned region at least partially surraesh@ly at least one second patterned region
and disposed between an illumination source gittoresist disposed on a substrate; and

selectively projecting one of the at least oné pedterned region and the at least one second

patterned region from the reticle onto the phaiste

16. A method of exposing a reticle to light, corajmy:

irradiating a reticle comprising a pattern incluglat least one first patterned region at leastgbisirt
surrounded by at least one second patterned regfibinear polarized light; and

selectively filtering the linear polarized lighttvithe reticle to prevent the linear polarizedtigh
from exiting either the at least one first patéermegion or the at least one second patterned
region while the linear polarized light exits titber patterned region to expose the

photoresist on a portion of the substrate alighedewith.

17. The method according to claim 16, wherein disgpa reticle comprising a pattern
including at least two patterned regions compiigsosing a reticle comprising a pattern including

an array region and a peripheral region.
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23. The method according to claim 18, wherein projecting the at least one other patterned
region onto the photoresist comprises selectively polarizing the linear polarized light in a
direction parallel to a polarization direction of a polarized material disposed on the at least one
other patterned region. 24. The method according to claim 18, further comprising focusing
one of the at least one first patterned region and the at least one other patterned region onto

the photoresist with a projection lens.
18. A method of exposing a reticle to light, comprising:

irradiating a reticle including at least one patterned region at least partially surrounding at least one
other patterned region with linear polarized light from an illumination source;

projecting the at least one patterned region onto a photoresist;

altering a polarization direction of the linear polarized light; and

projecting the least one other patterned region onto the photoresist.

19.  The method according to claim 18, wherein altering a polarization direction of the linear
polarized light comprises altering the polarization direction of the linear polarized light by

approximately ninety degrees.

20.  The method according to claim 18, wherein altering comprises rotating a polarization plate

disposed between the illumination source and the reticle.

21.  The method according to claim 18, wherein altering comprises one of inserting a

polarization plate and removing a polarization plate between the illumination source and the reticle.

22.  The method according to claim 18, wherein projecting the at least one patterned region onto
the photoresist comprises selectively polarizing the linear polarized light in a direction parallel to a

polarization direction of a polarized material disposed on the at least one patterned region.

23.  The method according to claim 18, wherein projecting the at least one other patterned region
onto the photoresist comprises selectively polarizing the linear polarized light in a direction parallel

to a polarization direction of a polarized material disposed on the at least one other patterned region.
24, The method according to claim 18, further comprising focusing one of the at least one first

patterned region and the at least one other patterned region onto the photoresist with a projection

lens.
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