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a process in Ich a pattern is delineated in a |ayer
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material, such as a photoresist, sensitive to photons, electrons, or ions. In
25  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
30  photons, electrons, or ions, then developed to remove one of either the exposed or
unexposed portions of photoresist, depending on whether a positive or negative
photoresist is employed. A complex device typically requires multiple exposure and
development steps.
There are three predominant conventional photolithography methods of optically

35  transferring a pattern on a reticle or mask to a photoresist that is coated on a substrate.



photoresi st is enployed. A conplex device typically
requires multiple exposure and devel opnent steps.
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illumination conditions for the array region and the peripheral region are not identical.
The term “illumination condition” as used herein should be understood to include the
distribution of angles of light used to irradiate the reticle and the total intensities of the
light in those angles. A relatively tightly spaced pattern characteristic of the array region
typically requires illumination by a circular annulus of light at a fairly steep incident angle.
A relatively sparse pattern characteristic of the 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
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25  illumination conditions for each particular region. The present invention may be used in

photolithographic processing for fabrication of semiconductor devices, liquid crystal
display elements, thin-film magnetic heads, reticles, and for many other applications that
require accurate photolithographic imaging.

In one aspect of the present invention, a polarized reticle having at least one layer

30 of apolarized material is disclosed. The polarized reticle includes at least one first

patterned region at least partially surrounded by at least one second patterned region, each
region having different patterns defined thereon. A polarized material may be disposed

over at least a portion of the first patterned region of the reticle and a polarized material
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In yet another aspect of the invention, a method of exposing a reticle to light is
disclosed. A substrate having a photoresist disposed thereon is provided. A polarized
reticle of the present invention is disposed between an illumination source and the

30  photoresist on the substrate. The reticle includes a pattern thereon having at least one first
patterned region at least partially 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 projected onto the photoresist. The polarization direction
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The present invention, in a number of embodiments, includes polarized reticles,

methods of manufacturing the polarized reticles, phofolitho graphy systems utilizing such
polarized reticles, and methods of using the polarized reticles to produce a pattern image
that may be used in the processing of substrates. The present invention may be used in
photolithographic processing for fabrication of semiconductor devices, liquid crystal
display elements, thin-film magnetic heads, reticles, and for many other applications that
require accurate photolithographic imaging. The present invention may employ
step-and-repeat or step-and-scan type projection printing, or other similar systems.
Referring to FIGs. 3A-3C, an exemplary polarized reticle 300 is shown. Polarized

reticle 300 contains a reticle 301 having a pattern defined thereon. Reticle 301 may be



FIG 2Ais a plan view of a typical reticle used in
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Again referring to FIGs. 3B and 3C, a polarized material 308 is disposed over the

peripheral region 302 to selectively coat the peripheral region 302 on reticle 301. A

25  polarized material 310 is disposed over the array region 304 to selectively coat the array
region 304 on reticle 301. Thus, the polarized material 308 and the polarized material 310
may respectively completely cover the peripheral region 302 and the array region 304.
The polarization directions of the polarized material 308 and the polarized material 310
are respectively represented by the lines 312 and 314 on FIGs. 3B and 3C. The

30  polarization direction of the polarized material 310, illustrated with lines 314 in FIG. 3B,
is represented by the dots in the array region 304 shown in FIG. 3C. As shown by
lines 312 and 314 on FIG. 3B, the respective polarization directions of the polarized

material 308 and the polarized material 310 are selected so that they are generally
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formed Tromthe sane material, but disposed with t

he
25 1 edpsudeiNallas Siript apdiPriglinstruments. These exemplary materials absorb or block
approximately 98 percent of incident light having a polarization direction generally

orthogonal to the polarization direction of the polarized material.
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
30  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 apd the array
region 304 of polarized reticle 300. The application of the polarized materials in the
peripheral region 302 and the array region 304 may be performed using masking and



directions oriented generally orthogonal to each

other. If the polarization directions of the polarized
woabt@rased17308 and the pol arized gmaterial 310 aPeT/US2004/038899

properly selected, the respective materials may act as

filters suitable for filtering out radiation that is

Iinearly polarized in a direction generally orthogona
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Langnui r - Bl odget , polyvinylidine fluoride, and
| i ghotdos; lay&ﬂmhmp,oi Wfsays HSifpive pplerizdtionplatedhefie sized and configured
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apRRRK (A& sBbWn d)gaiﬂﬁ%%olﬁzatlmpld@m4 Inh:gtHe a%‘lfﬂ-xﬁﬁle@)olanzatlon
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pobkutd feanebfiomimise manwlagitred iy Mellea Grips oF precamplg) if twlanzatlon
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t egigdHRAdiIcHRLR théholhaRa retieP3 amd@alf(v@wé@bolanhatmn@dte 404), the

25  half-wave polarization plate 404 oriented with its fast or slow optical axis forty-five

degrees to the vertical direction will alter the polarization direction of linear polarized
light 402 by ninety degrees upon passing therethrough. Such half-wave polarization
plates may be either inserted in the pathway of linear polarized light to change its
polarization direction by ninety degrees or the half-wave polarization plate 404 may also
30 bein a fixed positioned in the pathway of linear polarized light 402 and rotated to a
specific angle relative to the polarization direction of the linear polarized light 402 to

change the polarization direction of linear polarized light 402.



vapor deposition (PVD), and atom c | ayer deposition

(ALD) are suitable for depositing the filnms in the
woaodasiosediar defined areas that _.Harm t he peri phecalus2004/038899

region 302 and the array regi on 304 of polarized

reticle 300. The application of the polarized

materials in the peripheral region 302 and the array

regi on_304 rfor rre .
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agwiasized retitledoadour amntnphats riézn‘d pelficleh énchieafor exagnple, glass or
materlal on reticle 301 in the desired regions. The
f {ROREN e pol ari zed material 308 and the pol arized
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| dymps466 frem potesizet reticle 00 aP1oj qgumaleg@ H9%way hpdot sremple, a

te)r(rgﬁtﬁ:fug{l ;ip%g ﬂg'{? %ﬁ?rp o I ¢ cg A%S%R ef %Blts%f foghstu#ereﬁae pattern

PahAkL 468loit6 Eﬂe@u@fa&ocﬁ‘ pbtotdiBt prmmbstraw eI, | Tmpma‘is semiconductor
ilTustrated. Illum nation controller 102 may
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i nclude, for exanple, a mrror,

| | ght fProjested patiendmage 40§ rerHaen by léli%gP Efy‘élnm oidES AL fon
u%%llrat% Usdilies o4 Hla Be Q%mfc&?c{) Wolof Eﬁﬁtrﬁt‘% sMétPAdfyle crystal

mayasomcueany rm of radiation
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Hal f - wave pol arl zati on
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40g,] dlg‘%ﬁfs' 2@0sthafe 11PehavRistphe@kestdt 1 BEdibsvRed lheﬁ:on may be supported
perp icular to the polarized reticle 300 and

25 hahfd ikin pesitianionatiobtingllerics sugfus,2 dhiyek (nof shown) which may be part

of, or controlled by, a stepper (not shown), as known in the art.

Again with reference to FIG. 4, the operation of photolithography system 400 used
in conjunction with polarized reticle 300 will be more fully understood. Ilumination
controller 102 initiates illumination source 104 to produce linear polarized light 402.

30  Linear polarized light 402 is selectively polarized in a direction generally parallel to the
polarization direction of the polarized material 308 or the polarized material 310. Linear
polarized light 402 is also selectively polarized in a direction generally orthogonal to the

polarization direction of one of the polarized material 308 or the polarized material 310.
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direction of l|inear polarized |ight 402 by ninety

degrees upon passing therethrough. Such hal f-wave

pol ari zati on plates maybe either inserted in the
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protect polarized ret rom cont am nants.

petrhhsplita] toracubdmtiaf entera ftaopgtepolayizad matriap308y ridre reticle pattern
fibers. Again with reference to FIG 4, .a pr.oj.ecgti

| e HEAEF 06 b B Fao SHTBREEAbS BIRjeeiefg roigion gin 108 to
pokayy ligl : b86 bhtRtn 12038 4688 A¥eRGeprbQntative of
exgr?rgpd]iaglgﬂ%\&(rﬁg%ﬁcl?iogﬁ@ﬂ aelﬁsﬁgtr% E231 corrbli%%gt ion _orBfMFeng%s e
an theqrattern defmes! within tlecansiy megiored (oo feopaizedreticier?f és 9oBed on
ontﬁ the syrface of photoresist O on substrate 12.

Ty Bhgiesisletdconduct or fabricati on photol i t hogr aphy

i nvol vegofovial forkfitibe B thb BBtferh 6HAifdyirefloRB04 B pRAbleSIEN 10, the
size on polarirzed reticle 300 for projection onto a

t ahglétwasebslarization plate 4Hohachd mavdddn sheradivyays)fdleq inear polarized

reticle pattern i e 406 tq. pr.edu a _proj .

R L s A

t hgReda§ in mE@dthatag@f eHetideitiRl0izes gt 402.0Upsw itk pblarided light 402

Substrate 2 may be a sem conductor substrate such, as .

si negismedipugubal WryeRarizetipyplatetOf stha polgeration direction of the exiting

ar . i i i i sihi d . .
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i Ngid latepolabizkd lightloR iagemendly exkogonil tb ¢tk gayarization direction of
polarized material 310 and generally parallel to the polarization direction of the polarized
material 308. Then, linear polarized light 402 is transmitted through the polarized
material 308 and, thus, through peripheral region 302 of polarized reticle 300. The light is
not transmitted to a substantial extent through polarized material 310. The reticle pattern
image 406 of the peripheral region 302 may then be projected by projection lens 108 to
irradiate photoresist 110 with a projected pattern image 408. A pattern representative of
the pattern defined within the peripheral region 302 of polarized reticle 300 is formed on
photoresist 110. The above description of the operation of photolithography system 400 is

merely an example. Alternatively, the peripheral region 302 may be exposed first,



silicon on glass (SOG or silicon on sapphire (SOS)
substrate), a glass (for exanple, soda-line glass,
woaoigisbiicat e gl ass, or quartz)-useful for for FCDES2004/038899
reticles, or any other suitable material such as those
used in formng liquid crystal displays and thin film
magneti c heads. Substrate 2 having photoresist 110
di m%%{f B& ﬂﬁ@lgigﬂ op?o\fatl%% o HRARIHL \%be l&e Q@@ 'ahﬂ Qﬁbsequently
on a ho ng device such as a chuc
methe epgsaig ofdlie arciy regioh 804.1 ed by, a stepper (not
shown), kno in the art ain wth re
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pol zed ht 402, Lin zed 402
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p aﬁﬁ'leﬁtfdn i, @hdrb@red ﬁidﬁ{ateﬁ%ﬂ Bhitl bBSHyAhe &ipehdl claims and their legal
pol ari zed ‘material 308 or the pol arized material_ 310.
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10 ﬂats@ipbafﬂﬁ@&nﬁg aﬁelaﬁccﬂﬂpaaﬁddzgfdhmﬁm mlvelaﬂo& Thus, when
the polarization direction of Iinear polarized Ilght

402 is generally parallel to the polarization
direction of one of the polarized materials on reticle
301, the light is transmtted through it. Conversely,
when the polarization direction of |inear polarized
l'ight 402 is generally orthogonal to the polarization
direction of one of the polarized materials on reticle
301, the light is filtered and does not transmt
through to reticle 301. The illum nation conditions of
the linear polarized light 402 such as the dose, the
depth of focus, incidence angle, anong other variables
may be optimzed for the particular region of the

pol ari zed reticle 300 bei ng exposed. For exanpl e,

| i near pol arized Iight 402 having a pol arization
direction generally orthogonal to the polarization
direction of polarized material 308 is irradiated upon
pol ari zed reticle 300. Linear polarized |ight 402 is
transmtted through the polarized nmaterial 310 and,
thus, through array region 304 of polarized reticle
300. The light is not transmtted to a substantia
extent through polarized material 308. The reticle
pattern i nage 406 of the array region 304 nay then be
projected by projection lens 108 to irradi ate
photoresist 110 with a proj ected pattern i mge 408. A
pattern representative of



the pattern defined within the array regi on 304 of
pol arized reticle 300 is forned on photoresist 110.
weéeabdsmaang formation of the pati®ynh of array regrws200438899
on photoresist 110, the hal f-wave pol arization plate
404 may be noved in the pathway of the |inear
pol ari zed |light 402 or rotated to the required
position if the half-wave pol@riggii on plate 404 is
already in the pathway of the linear polarized Iight
40Wh iedhesar pol ari zed |ight 402 passing through
hal f -wave pol ari zation plate 404, the polarization
direction of the exiting light is altered by
approxi pat el W d&ﬂﬂﬁkangﬁgﬂﬁﬁﬁﬁmﬁgus now t he
pol ari zation rection of the l[inear polarized |ight
5 402 rétislgopludial Iayle@ﬂt ph@@xshmttemdu‘morp@iﬂ@ast paatiglbrsurrounded by at least
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substan exten arized material 310. The
10 r etipolagizg@hmbierial havibge séddnd pblatibeiopeliepiver grhemaltg balogdaal to the first
may then be projected by proj ectlon lens 1

to
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I mage 4 entative of the pattern
defi nedg%%r% Q%EIEBQQF?%C%?M regi on 302 of polarized
reticle 300 is forned on photoresist 10. The above

descri ption eratiop of phatol.

System o0 i Shap Brgras R P el RS s o puratiy of
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insertion or ation of the half-wave pol ari zati on

pl atgond04, and subsequently the exp05|ng of the array

regi on 304. Although the foregoing description

contains many specifics, these are not to be construed

as |im&ing tie pseARK eficlt BECIHLES Sitterdin MR 1eQtonb kst patterned

merely as providing certain exenpl ary enbodi ment s.

Si mgicny is yn aeywegioarrbe dicras nast ave seqerd pafiesrrd regionisa preipheral
20deV|sed whi ch do not depart fromthe spirit or scope

& present invention. The scope of the invention
|s t herefore, indicated and limted only by the
appended clainms and their equi val ents, rather

than by % he flBe eglariayl 1géade pf %@mb% whereptherolwized material disposed
del,
o7 REP AR08 BP0, b G2k el s WL 0 gon norgni

scapeeriaf. t he cl ai ns are enconpassed by the present
i nventi on. CLAI M5

25
5. The polarized reticle of claim 4, wherein the polarized material is an
organic polymer selected from the group consisting of a ferroelectric polymer,
polyvinylidine fluoride, and a liquid crystal polymer.
30 6. The polarized reticle of claim 4, wherein the polarized material is an

inorganic material selected from the group consisting of calcite, mica, quartz, and silica.



What is clainmed is: . A polarized reticle conprising:
areticle including at | east one first patterned
woegsmioar | east partially surrouhded by at | eReT/USnm4/038899
second patterned region, the at |east one first
patterned region and the at | east one second patterned
regi on each having different patterns defined thereon;
a pol arizzed rgk %Blaﬁkecﬂ%ﬁél@ gf Aaihd 8 ShnhdPQh Ad n}@iﬂZ@@ material disposed
direction disposed over at [|east a portion of the at
| easér theat 1bast s porien vEtha eday megionris axf ongheic pelyinsk et ammdrgamc
pol ari zed material having a second pol ari zati on
di PEan general ly orthogonal to the first
pol ari zation direction di sposed over at |east a
portion of the at |east one second patterned region of
5the reti®le. The ptrhaZ@dlemlﬁ péclaine?,i wln@elmthecméanzﬁg material is an
wherein the reti udes a raI t
o S ot Spiik poPinaERln R dhE oL i I pRlymer
?o@hﬂyﬁdﬁk flaoeds esdadqpatstngslymegi on. . The
arized reticle of claim, wherein the at |east one
first patterned region is an array reglon and the at
| east o seGq) L1
regi on. @Zel The % %%% E?lginﬁ”? @J}%ﬁ@!fngfeﬁlal s an
10t hénqredrac nardalsaleeted ﬁiorrdﬂhs gﬂﬁ@d:oﬁﬂiﬁmgtolﬁ ealallte hees tuatz, and silica.
portion of the peripheral region is an organic pol ymer
or an inorganic naterial. . The polarized reticle of
cl ai m 4,jgwhergjn, %a'ﬂ%ecﬁ%ﬁél@ of 8dinTBGhdr@h tﬁéeﬁﬁe Q&Qﬁt‘fgeg at least one
pol ymer selecte romthe group consisting of
f erof qedrerodrraigtaspol yner, pol yvi nyl i di ne quorlde, and a
liquid crystal polymer. 6. The polarized reticle of
claim4, wherein the polarized naterial is an
151 nor ganiyq matEialarised a8 1 f:lﬁfﬂm’) t\pﬁer&ﬁ%cﬁﬁﬁ%!i ﬁia'té?ﬁls are
of calcite, mca, quartz, and silica.?7. The polarized
r etprgfbenatfilglsai m 3, wherein t he pol ari zed materi al
di sposed over the at |east a portion of the array
region is an organic polyner or an inorganic nmaterial.
The pabari z@f poRtiz6d Rti6lE o€ bidini ¥, widiéh GlebréiBAned films are

pol ari zed material is an
Langmuir-Blodgett films.

20

13.  The polarized reticle of claim 1, wherein the polarized material disposed
over the at least a portion of the at least one first patterned region is an organic polymer or

an inorganic material.

25 14.  The polarized reticle of claim 13, wherein the polarized material is an
organic polymer selected from the group consisting of a ferroelectric polymer,

polyvinylidine fluoride, and a liquid crystal polymer.

15.  The polarized reticle of claim 13, wherein the polarized material is an

30  inorganic material selected from the group consisting of calcite, mica, quartz, and silica.



organi c polynmer selected fromthe group consisting of
a ferroelectric polyner, polyvinylidine fluoride, and
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claim7, wherein the polarized material is an

inorganic material selected fromthe group consisting

of calcite, mca, quartz, and silica. 10. The
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claim, wherein the polarized material disposed over

the at [Bast The paatizedmetizie ¢fvdaint 16, shsteingthe pblarizsd material is an

L L R e R L
gﬁgﬁ&wﬁyﬁ&ﬁe ﬂﬁ’&ﬁfei AR Rk EEhygthl Josyradt, Or gani ¢ pol ymer

eCted fromthe group conSisting of a ferroelectric
pol ynmer, polyvinylidine fluoride, and a |iquid crystal

polymer. . T lari.zed.reticle of .claj rein. . 1:
the pol &fi z eg Eﬁﬁ&%ﬁeglretﬂe %éwd?lﬂ]o]r()g g’r%llercemn@? g?lf\égg ddfthdlerial s an
selRedad hiemlshected fUR tORSUS bordihtial ot elldiel Bicali@itz, and silica.
quartz, and silica.. The polarized reticle of claim,
wherein the polarized material disposed over the at

| east a.lg.ort AL gl];riéer&%e 1e Lﬁéfacihl POher& T B2 .O%E&Fﬁlgt%ﬁ Is are
region is an orBanlc pol'ymer or d&n I norganic fateriar
17prefdrmmep@iiati zed reticle of claim 16, wherein the
poFarized material is an organic polyner selected from
the group consisting of a ferroelectric polyner,

pol yvi nyhi di |de. i U q

The polari Jaarp afiedigicIftkif 1M BT HE LR fRRIMRS ar
poLatigraweBisigett fidhs.i S an i norgani c material sel ected
fromthe group consisting of calcite, mca, quartz,

and silica. . The polarized reticle of claim, wherein

‘the pol 8fi zeqywaBbEfikdd r8ti@E 6f RGBT £WREkiA tHeTBticle comprises at least one
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of quartz or a glass.

22. A photolithography system comprising:
an illumination controller operably coupled to an illumination source configured to
irradiate linear polarized light; and
a movable half-wave polarizer disposed between a polarized reticle and the illumination
source, the polarized reticle comprising:

a reticle including at least one first patterned region at least partially surrounded by
at least one second patterned region, the at least one first patterned region
and the at least one second patterned region each having different patterns
defined thereon;

a polarized material having a first polarization direction disposed over at least a

portion of the at least one first patterned region of the reticle; and



20. The polarized reticle of claim, wherein the
prefornmed filns are Langnuir-Bl odgett filnms. . The

woabavoserd reticle of claim, wherein the reti eC®/US2004/038899
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conprises at | east one ofquartz glass. 22. A
phot ol i t hography system conprising: an illum nation
controll er operably coupled to an illum nation source

configured to irradiate |linear l.ari ze i ;

novabl épﬁgf‘?@%@tsn%&a‘élpg 28?°°8f1§’§ LB \‘/?éﬁeoglt%eneﬂﬁg(ﬁhogonal o
pol ari zed refd Gk oRRafidiRditectihIdiBEist@Bve atlfeat 2 potten of the at least
pol arized reticle conprising: a reticle including at

| east one f ionssecpad pasiernsd re@en offhatetickast partially
surrounded by at |east one second patterned region,

the at least one first patterned region and the at

| east one Smlﬁﬁotﬁﬁmb%zfaﬂ@dsys&gi eftlamct?, wheieinghe movable half-wave
different patterns defined thereon; a polarized

mpplarizeris datehlg a first polarization direction

di sposed over at |least a portion of the at |east one

first patterned region of the reticle; and_ _ a

pol ari 2ad netRphalolitheyiaply systecofdaipnl 2 mhegir e movable half-wave
direction generally orthogonal to the first

pdolarizetHs Famev@b¥ect i on di sposed over at |east a

portionof the at |east one second patterned regi on of

the reticle. 2 . The photolithography systemof claim
22, whexsei n Thegphowlitolgephypbystanaotclpiol 22, ifadrer pgmprising a projection

rotatabl e, 24. The photolithqgraphy .syste | :
D FersApEN el 8 et SR HAE AD UTA  Sap h SOIM AR reticle
renovable. 2 . The photolithography system of claim
22, further conprising a proj ection |lens |ocated to )
recei ve26 he Thaygatolifeizzaphy systern gfelaigndsivwhsrein thspghiriggbmaterials
pol ari zed reticle. 26. The photolithography system of
cl %4y f Qrefgiﬂlé‘?dpetilﬂﬂ“st he pol ari zed nmaterials are each
preformed filns. 27. The photolithography system of
claim22, wherein the reticle includes_a . .
27. The photolithography system of claim 22, wherein the reticle includes a
plurality of the at least one first patterned region and a plurality of the at least one second

patterned region.

28.  The photolithography system of claim 22, wherein the at least one first
patterned region is an array region and the at least one second patterned region is a

peripheral region.

29.  The photolithography system of claim 28, wherein the polarized material
disposed over the at least a portion‘ of the peripheral region is an organic polymer or an

inorganic material.

30. The photolithography system of claim 29, wherein the polarized material is
an organic polymer selected from the group consisting of a ferroelectric polymer,

polyvinylidine fluoride, and a liquid crystal polymer.



plurality of the at |east one first patterned region
and a pluralityof the at | east one second patterned

woegsms0312 . The photolithographyg system of cl acmuR2004/038899
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wherein the at |east one first patterned region is an
array region and the at |east one second patterned
regionis a peripheral region. 29. The photolithography

system cl ai : in.the arized. material, . .
di spose gi ‘ove ?hghéoqgltltﬁ?% é@bﬁs Stﬁlalrcﬁfés)a%fzgt W]éerﬁléﬁl%cg?%ﬁed material is
I egh ot @nitiaegd selectebiyiREOs ot coRREHRDT GaldiR! Sdadduartz, and
30...The photolithography system of claim 29, wherein

t hdiligtl ari zed material is an organic pol yner sel ected
fromthe group consisting of a ferroelectric polyner,

pol yvinylidine fluoride, and a Iiquid crystal

pol yner 32. Th&hphinitelithé draghyagktymsof sta@i28f whdrainiheShlarized material
wherein.the pol arized naterial is an i norganic

e diSheeq OXTRRHIITESF AR (F By TSEIRaiSH figass polymer or an
Cajnpldafic MAi6] quartz, and silica. 32. The

phot ol i t hography system of cl aim 28, wherein the

pol ari zed material disposed over the at |east a

portion,of t rr regi.on i s an organi c._pol ymer or L.
an inor E}gxni c?ﬁ%\?%fiiﬁ?‘ﬁbf?gf by Sff‘ﬁ@n;ﬂzl 6{%83 PERBRTElp e Ryjtzsfmaterial is
Of arCor@hniit BelymeP &l &kl i (HRUG ZRdistife §ifd BlrodlSct@polymer,
organic polyner selected fromthe group consisti n% g?j

a Padyyiogldies Hiaidsoindrdiquidwistalipelsmati ne f1 uori de, and

a liquid crystal polynmer. 34. The photolithography

systemof claim 32, wherein the polarized material is

an i norg@ni cThepliolaho g Gyeemiof et B, WERR the polarized material is
consjsting of calcite, mca, quartz, and silica. 35.

ThE! PGB splesedkien din soureensivinsof aateée ahicatdertz, and
regiﬁ%]e conprises at |east one of quartz or a gl ass.
36 e photolithography system of claim 28, wherein
the polarized materials are each prefornmed filnms. 37.

The phof ol i t hography system of claim 36, wherein the
pr ef (F))r fi Ih%plg)?@%hogryaphy system of claim 28, wherein the reticle comprises at

least one of quartz or a glass.

36.  The photolithography system of claim 28, wherein the polarized materials

are each preformed films.

37.  The photolithography system of claim 36, wherein the preformed films are
Langmuir-Blodgett films.

38.  The photolithography system of claim 22, wherein the polarized material
disposed over the at least a portion of the first patterned region is an organic polymer or an

inorganic material.

39.  The photolithography system of claim 38, wherein the polarized material is
an organic polymer selected from the group consisting of a ferroelectric polymer,

polyvinylidine fluoride, and a liquid crystal polymer.



Langmnui r- Bl odgett filns. 3 . The photolithography
system of claim 22, wherein the polarized materi al

wdizeposexd7over the at | east a portdion of the fPCEUS2004/038899
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patterned region is an organic polyner or an inorganic
material. 39. The photolithography system of claim 38,
wherein the polarized material is an organic pol yner

sel ecteg,fro .St : | o1
ol yrer 0 por gt PR 1SicBln g1y o8, VAGHAT R g materialis
pohryiiergadid. matérénl pdiedted frérh dgy @plyy cangitirgro Odalaite ainiva 3@iartz, and
wherein the polarized material is an inorganic

ne#ilfd-al sel ected fromthe group consisting of

calcite, mca, quartz, and silica. 41. The

phot ol i t hography system of claim 22, wherein the

pol ari zétl mafThe pladtolithegrasiydystemrofichém 20, Whesin tize polarized material

PP YT NG ROt B pefprd Haerg gofion & i polymer or
Phod flotdiRAnARMY. System of claim 41, wherein the

polariZed material is an organic polyner selected from

the group consisting of a ferroelectric polyner,

pol yvi nyli di f ride, .and a liquid crystal polyner. -
3 Thetbnot on prUgkLBRe e ER SRt AT o P erd My material i
pOh@Bﬁ%ﬁi@ pORLRE kdlbctdShiran tnagbg@emgisﬂﬁg 614 Rlrosledtee bemer,
fromthe group consisting of calcite, mca, quartz,
angolyvinybdine fluoridehandphatved FyBeRAYAY- syst em of cl ai m

22, wherein the reticle conprises at |east one of

quartz or a glass. 4 . The photolithography system of

clai m 383. Vm%@bhbtbﬁtﬁo%ﬁbl@f dygteth dfel#midd| ¥hat® thapdlarized material is
preformed filnms. 46. The photolithography system of

cl ap fongnicpaeadl seleried Bpwithe Soup £onsiking pecalcite, mica, quartz, and

La ﬁg%n r-Bl odgett filnms. 47. A nethod of exposing a

retficl’'e to light conprising: providing a substrate

havi ng a photoresi st disposed thereon; disposing a

reticle conprising at least one first patterned regjon .
at le asl44ngtTihgph«%o]i‘rﬁmgra&1y system ofJ claslm , wilerelrﬁ tge reticle comprises at

least one of quartz or a glass.

45.  The photolithography system of claim 38, wherein the polarized materials

are each preformed films.

46.  The photolithography system of claim 45, wherein the preformed films are
Langmuir-Blodgett films.

47. A method of exposing a reticle to light comprising:

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 to prevent the linear polarized light from

exiting either the at least one first patterned region or the at least one second



surrounded by at | east one second patterned region

between an illum nati on source and the photoresist on
woOherspatmtrate; irradiating the-neticle wth | POBAIS2004/038899
pol ari zed light fromthe illum nation source; and

selectively filtering the linear polarized light to

prevent the linear polarized light fromexiting either

the at | ok nedi :

| cast ol SusOREI o Ble 6L BRI IPEed B3t thg other

t he | i neaiteped regiondol expoghtheghbtosestshen @ ptution phitheenbetdte aligned
regi on H@ expose the photoresist on a portion of the
subst r at'®”8Yi"Yyned therewith. 48. The nethod accordi ng

to claim47, wherein the selectively filtering

conprises sel ecting the linear polarized |ight from
Sthe il | ¥ natlihemeilendaseondingtia viaim 4powlaréin she sslectively filtering

580 SO S LDRREI o DR e o e

| egdlariafonf dirfesfiorpghbRlN 8EhsRARIAD a@olati@atnifet@drBsta polarized
pol ari zation direction of a polarized materi al

coveisii covrEng the 4 legst op dirs palbmaedragion op i diffgientpoladzation
They; ' : A ' .
%111@?&(5‘13& ﬁ%?fdﬁ%gd ﬂgtgehgloc%%@@z %ﬁ 1}9%? {Slﬁégs@g&{hepattemed region.

sel ect terin
10pol ari zation direction of the linear polarized |ight

by approxi mately ni nety degrees, 50. The method. )

accor di ﬁfé - t 0 e Rsthospccordingrie flawp hhrwiereiy therrsleetyehy filiering

halchmpaye aROY d SdthriAARENERELibh BF thk it B Bt i

ang ?ﬁg'retiéﬁé %% al ter ?ﬁgbggfg%ygg¥%g%hg?%%§#%gﬁp%?xnnmdy

t heuretyndegreepol ari zed light. . The nethod according to

clai m 50, further conprising renoving the half-wave

pol ari zer from between the illum nation source and the
1sreticle spo altgindi Rebrdfsda tlah 48] iRk cBMpAking Herti

| i near polarized Iight._5§g_Thg met’hod égcopc%ﬂ% tglnga

cl dpkywrye pplarizardetveeonthe iimination savireeang theareficlodvalter the polarization

polari.zer .di spased, bet the illum nation source and
e ffiar BBRabup e

t he C ol ari zation direction of the

| inear polarized |light by approxinmately ninety

degrees.5 . A nethod of exposing a reticle to |ight

conpri sidhg: phewictiadgceordingde elame Sfiitiry camptising reswiving the

di 3 . di sposing.a reticle co I Si

200 RIS ROREAR hondb PRS00 1 uif sSSP 1B e Rio afer e
at pbRéaisitiopalitebtitnl of tiflincatipsiadebYight | east one second
patterned regi on between an

52.  The method according to claim 49, further comprising rotating a half-wave
polarizer disposed between the illumination source and the reticle to alter the polarization

25  direction of the linear polarized light by approximately ninety degrees.



illum nation source and the photoresist on the
substrate; irradiating the reticle with |inear

woab@risead |ight fromthe illurlfati on source; PamaiS2004/038899
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sel ectively projecting either the at | east one first
patterned region or the at |east one second patterned
region of the pattern onto the photoresist. 54. The

met hod 53¢ c orgdiatholl @f exgsifigadetidleifol lphe canphsingi ng
altering a polarization direction of the |inear

p oreviding g sehsirite baying gphetoresist dsposed HSESPdegr ees. 55.
TR RS0 0L A S ion
pol ar i zachdlly girrotnded by etrltasn gneasehaici‘pa(wamed pegiar hereeen an

bet ween_the i.llum nati.on ource angd t ticle. 56.
The netIH‘&Hln&E%W‘%‘Fgmfiéhﬁbﬂ QPHPS Onﬂ??r ﬁ%‘fa?etorrprl si ng

1{1%1“1&}% dﬂx? iR lﬁ?etaf ok a%%ﬁﬂ B ®e ﬂlﬁlﬁlﬂahﬂﬁ%urce and

ari z t by renD -wave pol arizer from
b atlvetbrely proj actnhgmtheathecanleasj @ne ﬁrsamﬁenhaé rﬁgom of te ablpast one second
The net hod a cordl to, claim urther conpri si ng
alteri r@ﬁ?% Ba@ﬂi’rq & PR |pB?1tOBe\SISFhe | i near

pol arized light by rotating a half-wave polarizer
di sposed between the illum nation source and the
reticl é4.58. Tmélmeth@d tesdrdirgiorctimg 3t Bribprdompsaingralitpes

&r@{ﬁzsﬁﬁ fﬁ'fc i%:égt}é{: hﬁ?‘?@ 801@121 cfl%%t %S@%ﬂﬁ{ateﬁ’}e as%w d8&rees.

second patterned regi on of the pattern onto the
photoresist.59. A nethod of fabricating a polarized

reticl e orrpThesm?i@Od prcovding tqglamSdy fupther qomprisieadtering the
|
y a?%.l ecﬁ a Bﬁﬁ“ ?’%‘&E %ofaﬁ%(ﬂ by lll%éﬁlh% gﬁﬁff'v@ivle Yolarizer

e seco pattern regi on,
thﬁt@éeﬂtﬁ@ﬁhm@ﬁﬁoﬁlsmﬁbemﬁimefdmelé. regi on and the at
| east one second patterned regi on each having
different patterns defined thereon; applying a
pol ari zed mapgri, ?ﬂho«lf Qé’doﬁﬂn fdle[u?ﬁﬂ?ﬁirﬁﬁ@f @Eﬂr%ﬁlg altering the
di rection on at |on of "the at l|'east” one
f i paldrifatidn ditsveidn o dmeamfpotahee&l@ht by esmaiag apgif-yiangpalarizer from
pol ari zed paterial havin cond pol ari zati on
di pedwesnghe g@ﬁéﬁ“’é’lopﬁo\gf"? Hrgbtg‘ﬁéff%cf 0 the first
o pol arization direction on at |east a portion of the at
Ieast one second patterned region of the reticle. 60.
The net §ibd a’Ehedeﬂm@; acoordihgitornl&, 54 firthiegonamising aterigg the

P rpolgrgzrglugg dlrec%on of the linear polarized light by rotating a half-wave polarizer

disposed between the illumination source and the reticle.

58.  The method according to claim 54, further comprising selectively
projecting the other of the at least one first patterned region and the at least one second

patterned region of the pattern onto the photoresist.



pol ari zed materials prior to application to the
reticle. 6 . The nmethod according to claim60, further

woangroseiing formng the polarizegymaterial s t oPO®US2004/038899
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Langrnuir-Bl odgett films. 62. The method according to
claim 60, further conprising selecting the polarized
materials to be filnms. 63. The nethod according to

claimb59,_ wherei h lyin he pol.arized .naterials
conpris %g ‘de p“o%’ieﬁ@ﬁ Q? ﬁ%@gﬂ%ﬂgé‘%"i@é”&#ﬁ% iAFST5HE he
I etk liding 8 feticlNRivinglah RestRa6 G baterhed regish M 18« piNRérounded by
the depositing is effected by chem cal vapor _
deposi t iableastghg sdcend pafiepsd reigio dha 4t denst ane fastpaiternpdipgion and the
deposit 1PRast one second patterned region each having different patterns defined thereon;

applying a polatized material having a first polarization direction on at least a portion of

| the at least one first patterned region of the reticle; and
applying a polarized material having a second polarization direction generally orthogonal
to the first polarization direction on at least a portion of the at least one second

patterned region of the reticle.

60.  The method according to claim 59, further comprising preforming the

polarized materials prior to application to the reticle.

61.  The method according to claim 60, further comprising forming the
polarized materials to be Langmuir-Blodgett films.

62.  The method according to claim 60, further comprising selecting the

polarized materials to be films.

63.  The method according to claim 59, wherein the applying the polarized

materials comprises depositing the polarized materials on the reticle.

64.  The method according to claim 63, wherein the depositing is effected by

chemical vapor deposition, physical vapor deposition, or atomic layer deposition.



