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POLARI ZI NG PHOTOLI THOGRAPHY SYSTEM TECHNI CAL FI ELD
The present invention relates to the field of

phot ol i t hography, and nore specifically polarizing
phot ol i t hography systens. 5 BACKGROUND ART Mbdern
consuner el ectronics, such as cellular phones, digital
caneras, and nusic players, are packing nore

i nt egr at AOGARIZING PHOT Gl THOGRAPHNYKS Yi§ T BN si cal
space. with the expectations for decreasing cost.
Nuner ous technol ogi es have been devel oped to neet
these requirenents. One cornerstone for consuner

el ectronics to conti TEEHPIOALIIEEAD on into 10
everyday life is the on going size reduction of the

egrated circu r.af ed rcujt .

dﬂ\? i Bishe HiveRiRp ﬁ%fﬁﬁﬁ‘ e O ah?m%ﬁlpg@ghw IpefeSheetically
ologles while controlling cost.
pomnﬁ%%?%ﬁ@?eas%%?%ﬁ%ﬁﬁof the integrated circuits

presents a nyriad of challenges with existing tools
and equi pnents pushed beyond their Iimts. Nunerous
new approaches att eR)&CKéR%-B}HBrART he integrat ed
circuit size reduction 15 but require enornous capital
iMudksh rmniunierrelenmmnms,emdhew edjlul g nEtonss, tdigltaéh;ameras, and music

i ncreasing cost proven way contr.ol uce _
players, gk p# H%gomegeem&‘ér%f Airesisspiony! etfis 78 Dhca tse%ﬂeswh the
expect&tﬁfnstf&ed&?é’é{s g%‘aﬁko NOher\RAE ggﬁ%rhagg %L:J:r{a&‘&%ﬁ)p%& 't(?‘ Ineet these

'everagi ng existing tools equi pnents.
requlremﬁnmol (91;16 tdoelelrs’wlmg et ednsinrer uelectsimes mtay:ootlm;e lpeohferatlon into

everydiEhRGE e it i RRREn o B Prr it iedis, ore

m@mnﬁég&ﬂed %ﬁb\ﬁl@'d@géﬂoﬁ%ﬁf %@nﬁﬁﬁfak:ﬁllnngoédrﬁﬂl@fﬁtléso fnust balance
annrt|2|ngneX|st|n I nvest nents whil e providing

develonmgfne@{ tashnalogige whilp qootrelingrdost. Hehei dﬂcef@smgesdze of the integrated

Thi.s hno Q uses [
01rcu1ts ‘?ng% % rr]nyfnatdh%fgérh F]r;lges \)ﬁ}ﬁ %x1s Wf‘ equfpéﬁ?ng%ﬂv%ed beyond
their llﬁlﬂ@ ON@hSrogOnEw apstoheieg eSempith @ﬁppziaﬁdhb eig@ated @FBLiNsizER@uction
such challenge 1s a high or extreme 215 nunerica

but reqyiier tmrlaowcapmb iiesinent {ofouMpYSR. nePh @qgipmentsf thereby increasing
integrated circuits is so small that the |ight used

EOsL to transfer patterns froma stencil, or
et wovéhagy aphityolr aidi retiece dost ishte wafae rmudheﬁb@stmg equipments and
h
tools fog t{lé felir:]\g gécg%ﬁ)qlgg ygé%ﬁbg%e? @gﬂfqngésl g);ll " gf:rtagliguegifstemlg ?ools and
ke M lpdt
equip s rd(;ﬁg ﬂBt_]z_if)Bfr tl?eaidﬁ%gﬁeg ?#Flﬁ? rslgrgrgl:i]aﬁ[ rtﬁg Hd ﬂe@lﬂ%dasql@htly and not

offering hatgoVity tooapgegshiyelyehiink ﬁletlh'agralt@\mrcages eX| sting
nufacturin tec nlqu? whi | e pr.ovi i.nt egr at ed
ST ARSI, dof BRI e TR riockoriitle SRINHOR rdft Atcrizing  existing
investrAl@RBREEle hRyvIiSW sﬁfﬁdiéh% RBYEvityN €S 8RSHINIh e laldS BY&its. This
costs and inprove efficiencies,
technology uses water and is called immersion 11th0graphy While immersion lithography
conquers some challenges, other challenges remain. One such challenge is a high or extreme
numerical aperture in immersion lithography. The size of integrated circuits is so small that
the light used to transfer patterns from a stencil, or photolithography reticle, to the wafer
behaves differently. In order to use existing light source in a lithography system or control

incremental investment for a light source, other solutions are required.
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it is nore and nore critical that answers be found to

these problens. 5 Solutions to these problens have

been | ong sought but prior devel opnents have not

taught or suggested any sol utions and, thus, solutions

t Thodes ecqt ofill anmainavier |aophotelithdechphy hrosde gkitl leeerages existing

the.art. DI SCLOSURE OF, THE | NVENTIL ON The present
manufagiviing [eERPIERS VRIS ProVIBRG PSS AG SHOHE! PEhEgiUphip meet the new

marketf &nhnld§ BR3EE BY RIeOWelidtteasih® el & s&E oSty BRA Frﬁfn%ve efficiencies,

~Yenning polarization structures on the reticle
it is meyglasd muwre critiqadithat aisivers e foond to thpsetpreblamson t he

reti.cle substrate on, a side  opposi the.pol arj zati 0
SIS R TR R R bR BE SBiehf S e Hgf RS drave not

taught @k REEgeRtdCAlySsoliitiond Gintl] st 1@Eon B! tA&e RbbletbIBe long eluded
ment 1 oned or obvious fromthe above. The aspects w |

those sdlegi themsar ent to those skilled in the art froma
reading of the follow ng detail ed description when
taken with 15 reference to the acconpanyi ng draw ngs.

BR EF DESCRI PTHEV (5o TRE GRANGR/ SO |5 2

cross-sectional 1sonetric view a polari zing

otolithography reticle. system.n,an enpbodi pent, of .y
PG s ORTE AR i Botad3h Bb PR rtsT B! providing
a reticleQUBdtiaZd, BemPRE bolatiLRRar seRbdardsedd Bk @ettS sk, dldGtching circuit
20 FIG 3 is a cross-sectional isonetric view of a

patterng gp & tefiplg spbibtat o1t heide apirapite shd palarizaggs steyatiras.an
! . : . o E
P BNl 10 S P15 1 5 pac o

those theifitictleé @ Yysvésusoffort!tie 3bo¥d. GThe dspedds il IBe&RE tabpatamt to those
i ew of the polarizin hot ol i t hogr aphy reticle system
skilled?/i:q ge %g{%qrgs;@agi:nghqggm%a@élpwli@g Flgt@ﬁlg(b)(/ipgcrigtion whe)rll taken with

feren®b B SELH VicByngf. the pol arizing
e erenpﬁotoei tﬁ%ﬂl‘g@ggﬁ& reti g%e systemin a resist pattern

phase; FIG 7 is a cross-sectional view of the

pol ari zi ng photolithography reticle systemin a

pol ari zer f GRABEF IDFHPHIRIEONFPIGTHE DBAWEBYG@Ss- sect i onal

new of the polarizing photolithography reticle system
iRiGal i8Q cepwosdctiond) iphaseicofiew ¢ff apppaizenRt pmdlehbghphy reticle
FIG 9 ia a crﬁsils-sect i.onal view of the polarizing

systemgp 3 SMbPABRFNABhiRe PESPRY BV ighem in a reverse mask

misei FL el BSOS BB i

rédeBsB 7 emissteqiiansleisompti@sepw of a polarizing photolithography reticle
system in an alternative embodiment of the present invention;

FIG. 4 is a top view of the polarizing photolithography reticle system of FIG.3;

FIG. 5 is a cross-sectional view of the polarizing photolithography reticle system in a
photomask blank phase;

FIG. 6 is a cross-sectional view of the polarizing photolithography reticle system in a
resist pattern phase;

FIG. 7 is a cross-sectional view of the polarizing photolithography reticle system in a
polarizer formation phase;

FIG. 8 is a cross-sectional view of the polarizing photolithography reticle system in a

deposition phase of a transparent material;
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5 FIG | | is a cross-sectional view of the polarizing

phot ol i t hography reticle systemin a formation phase

of the first circuit patterns; FIG 12 is a

cross-sectional view of the polarizing

pFi6t. Ol is ahogpssspttionakbticw «f tby polerizing phatolitlogmphptdétiote system in a

hot omask bl ank phase; FIG 13 is a cross-sectional

revers€ ﬁsf”he pol ari zi ng photolithography reticle system

| G, 10@s 2Brodd E&'ﬁlﬁﬁ‘ﬁl'\/‘(&ﬂ Bﬁﬁlle?)‘blaﬁéirfgeﬂh@t&ﬂﬁﬁ?aphg|r9hclélélystem ina

IS a cross-sectional view of the polarizin
reversprﬂstsbpattmgh@phy reticle syst emin an et ch phase;

sect ew of ri ZI

Sk 4 hErs PR RPEE pelitie BholhBoath sfidowspem in-
fonna@dhﬂtawshmmirstloamrt atﬂé?nsF'G, 16 is a cross-sectional

vi ew of the polari 2| ng photol I thography reticle system

i Ga 12 ppp grosgeectivaekyiryl of deppaletizioa nhpedithogrply rgfle gystem in

w of the polarizin

= alteﬁhaglﬁlg?ﬁ?tﬁ%%%%gﬁﬁk PM%S:ECI e syst e?n in a pgl arizes

NElGEN B ad apla@asacdtvanl vibwpitake polatiging PBolositidgraphy reticle system in

cross-sectional view of the polarizing
an altegpabive resish SaEApMYaset i cl e systemin 20 an alternative

depOgh Gd QR REISS O‘ﬁtﬂ @e&zﬂ?ﬂﬁﬁ g{)lﬁﬂ%m ik StoifloerdphPretide Ssstem in

a Cross.sectional View o I ng
an etclpplotse] i t hogr aphy reticle systemin an alternative

r rse mask ph FIG .20 is a. crgss-secti i ew
O NS S SRg bt T (r o RaBing meta SRS teinls ftem in a
removallphabd &f fMedtla¥BmERVSyese resi st pattern phase; 25 FIG
Ebl s a cross-sectional view of the polarizing

P 6L éﬁ it h@@ssapﬁwonzdtvuw ef &y polamizing phatolighageanhatretide system in a

01amfor P%p% S e glfsthe first circuit pattern patterns;
P %—ef@ fl 3OPEY& % ect i onal view of the pol ari zi ng

L. 0F iid HOYkaptiossl SA&NT the pakeRdaho® 1 Mhdglaphi reticle system in a
enbodi nent of the ﬁresent |r11)\@/ent|on and éli*a‘glh 23 4

polarizep gyagarigl planaivgiian ahdseow chart of a systemin an

TR R st r R ERRHS:7 RobLARR o Ppgrbnl Bl e n

an altegtexsioe dppdsition piumﬂtharspaenﬁmaxeﬂat ails are given to
prow e a thorough . understandi ng of toi i nventi on.

feddrs alchSWSthloﬁél YpHdhe pt)lﬁa%mgrpéwt thosFaphy Teig)e pystem in
o alteﬂ{aﬁ% k&%&e%ésﬁ%ﬂﬁ%et hese specific details. In order to

avol d obscurin € present i nvention, 3 sone

vidd. 2@ nowerassseations], v1ey3tfehe palafizigg mbtodiths),gr@hg reticle system in

pracess st eps are n di scl osed in
an alternafive reverse resist pattern p ase,

FIG. 21 is a cross-sectional view of the polarizing photolithography reticle system in
an alternative formation phase of the first circuit pattern patterns;

FIG. 22 is a cross-sectional view of the polarizing photolithography system in
accordance with an embodiment of the present invention; and

FIG. 23 therein is shown a flow chart of a system in an embodiment of the present

invention.
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detail. Likew se, the drawi ngs show ng enbodi nents of
t he apparatus/device are sem - diagrammatic and not to
scale and, particularly, sonme of the dinensions are
for the clarity of presentation and are shown greatly
exagger BEST MODB&OR @AMRRY INCCOU TTRHE EIAIVEENIDICNEr s ar e
10 used in all the drawing FIGs. to relate to the sane
aheRe IS wid¥ ERcripiRl Bullbiotid HlcRificaltpadiafe it en B fovide a thorough
di scl osed and descri bed having sone featUres in
underst@dﬁ'@nOf li@rlnb;’ﬁlémnt yHQWGVGTeatsé’llbfoel pperent Hiat ¢le invention may be
practlclgg %{ B{ hege sS‘él?ﬁcC?&R 'i ?hF rd%p t(} h}gorlg 2 Scusffnm tile Bresergt invention,
ures one ano PHrare
some d'eBthbbﬁdcﬁMuitbl, $yiskedn rcslﬁiﬁ?glﬁﬂﬁf(ﬁlsﬂ HAE padss H&ps Taf-Er Abt disclosed in
"horizontal" as used herein is defined as parall el
detail. ¢| epents on the surface of 15 the reticle. The term
Iﬁﬁé&nsg a{qe Hlecl(v% Elfbaaﬂ?g Hirﬂ YRR ?;Hllaﬂfs/cfeglcg heﬁe semi-
hori zontal as j ust e sane ane or
diagragparasit laed npi mmeale'ﬁadnfm,rtmm:{rty QSmé @Iﬁ the dlﬁienmeﬁs aré e tthlanty of
"hottopt, "to ide" (as,in dewa her "
presentafigp ap a{j:ps&gpp n gregt Rage #ad nhﬂwg awmgd%l@s dg]h € {pmpers are
used he§lﬂ’etﬁ5 drQwhie FIGE.T ZPnlidle R FNE sarhBeelbAEMS." Qﬂso where multiple
I ndi cates direct contact between elenents. The
embodiraents ‘apsr dls@gmdr@td descritgdchavargesome frafuekes dmposm,tfpo plarity and

f teri hot ar esi st atter 'n. .. ex r
case ofyBRe AescPRpR g, coatrastisrB Ml P RHaR DA K festyrgs one t
anothePBAIE bidkharRy be BEREHBERHItE likdSefbRA M@ferkR. fOrm ng a

descri bed structure. Referrin g nowto FIG 1, therein

i Bhedhmnnherizontd’sassesed ihered isi d e5 para|lghwlenends on the surface of
a [ b h I [ N .
e reBL2E L BNAKGH' OB5RR N B SRRISUEIARY Al o s
defined rcmeuhta | s@filel p‘alalhhS efl at guriltd yflaet urrerrnsntsaglﬁ ak ednti ‘fatbuiré’$ “below”,
. (not sho in a polarizi nggﬁhotol i t hography syste .,
bottomndow Pl @adez@)s ifts .Swlgwall pol Behei ndopro: oPHReh@gP‘é‘i?hl ad “under”,
| y t n &, ol n

are degﬁ gﬁfh Eégg?cz pt ytﬁrg]el%’é‘:ngzpntgp Isatﬁé'mqgggeritnhrmglg q 1%&%&5 8irect contact
betweeneahemmduct or vvaf er 2212 (FI G 22). The polarizing

PR B B s qtsel hesihmsEidgh drkostin Al RReaH, orghoipresist
pattemﬁlgooéx?ﬁélﬁ@ r d§elHmidd &@ﬂng g@aﬁihgc%&/oﬁ k8ot B material or

ortentation of the polarizing phétolithography reticle
photorss;&ttaemqmed pl foming ¢ descplddativzere.si de 104 t ovar d an
um natio 2202 LG 22) and t r cui
ety dncf- T aEah: bowrer 1erGrsr el ot giew of a
polarlz@ﬂgrﬁ itblithbS@pHP GeticNCsyet@s 100 i tan CnioditheR A BE Peesd@Binvention.
suc patterns for ‘active circuits, passive
The present ume@tlon teusedl o @wnu@ﬁwn@rmwatsd cisavies @ohghovery 1@@ polarlzmg

photoliERRER " Wafiat 2pOTERS: 23 Srink; 4 D1, blor b e iShecton

systemf witB tpattedng anl theeolarizing photolithography reticle system 100 imaged onto a

semiconductor wafer 2212 (FIG. 22). The polarizing photolithography reticle system 100
includes a reticle substrate 102, such as quartz or silicon, with a polarizer side 104 and a
circuit side 106. An orientation of the polarizing photolithography reticle system 100 places
the polarizer side 104 toward an illumination source 2202 (FIG. 22) and the circuit side 106

toward the semiconductor wafer 2212.
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spaces 112, first inter-line spaces 114, and first

line interconnects 116 in any nunber of 5

predeterm ned patterns. The first circuit lines 110,

the first intra-line spaces 112, and the first

| Theetirduitngds j@6 eaclhdes ﬁmowudﬁtmmmﬂhmﬂospmkhhmgmnmnmmﬁraanw

of the predetermned circuits (. shown
CIrCuts RAgRYe EFRUEIS HETTERRPY F3Fksa 08 fhéggws fnke ﬁﬂgs@ pRioghe wafer. The
first cgr%:ﬁlf: #h&erﬁ?ﬁ@@ aaLMAL MEraELEESSontal NGrsV 8Ibhif FneP ? [6 ' ﬁﬁ? intra-line

e circuit pattern (not shown) nay be |nage by
spacesr btZatfirstgintdrdinepsplaegsi kl‘hgm@ Hosfoling hagreapimetsr k6 o1 eny number of

e P T b ) B g B 4 e e

inter-line! $pacdsi N4 ipAsBEE RN B6 i Sontdl SpFEYNP 0@ h e réidrin@Rd Sikcuits (not
the predeterm ned circuits or shielding for vertical

shownp b g igreged ptoribe Wﬂ’ée@ @tr@‘r figrrelche mt¢g;r@rret1 SirgHhmaprgctiangprocess.
bﬁ‘??ﬁéﬁn&g 5@61?)2% gg{ c1r frfitte%n rq ? ng§ %re g%%eléédzby.r%tatlng the

polarifing @hotbllﬂiblgtatphblll’@ﬁsle ]s@@teﬁﬂ(ﬂO(D ve° fdrFIS}i utiliti@g a different polarizing
i nterconnects 116 may_ be a%nurrber of material s,

photolilegraplyy tehFlsnerSiom GI9K GRPP DS dirshiine itgiconmestsTHE may provide

portlol%o(l)fatﬁé iaerdet%ﬂgﬁe&%%c 1%&?@1?@1&&1? £S5t vé}ﬁl:ef’}r lofttis Q)E the ]igredetermlned
st ruct res such as wre Fines, WIre

circuitsvilrag ngtylhdve Béxmn 1ina|gsdl optol the wafdrian mmaglng Gteprudizinglof the integrated

i ncl araIIeI ical fi 1
CIrcultHBQﬂuLﬁl 18 RTOFCSHi %‘T’ﬁt ClHHG n‘fl.szlzlv(\iI %Pdf the iFStm@énWWGCtS 116
may bé—gﬁly nlﬁﬂper%f frlarté{alé’vkﬁ&l asTHAREe 312@1101{{?1%1 f)és’é§ natdrfa€S 120
be any nunber of nmaterials, such as chrom um or
cTheomlamen) agked! (fainehidas ﬁrsmeotdmat,lort bteudtines fl 1 §yi suels ag X@re lines,

wire %eghd%%ikg&%ﬂogﬁéﬁ&égz 1oalfg$1€§1fr?sdplegmglgﬁ}d]e Cp)arallel vertical first

wires XCBwvitR gacﬁmdvﬁhgfam At irel thRREABMEDL a fifDHMite\QidIRL BS, laadl a@frst wire
ni fi cant | ectivity index, can produce the sane

shape ﬂégaﬂli dirptowires flaBtmay Pigearhi pembesi psaterplsarsuch as chromium or
chromﬁlﬁl{ %g{lﬂ r%?t!elqg tF‘Bli’thélh ?lilef kfp Rp%sr% Jillffé?e%t Jef]ﬁ%oalgnelﬁt can be of
| rs Cl T Ccui p rns 1 are perpendl cul ar

metalst @ fidiemElalsSt Fpobaiplatd quarsd (diglketries ghalig, whkra@bihet tra@sparent
first wwres 120 are separated from each other by

coating mmal¢riahiof ¢1gifacans reflegtiviy Ff}tho@"’fnaWu%%/ theessmst mlwﬁon effect.
The ﬁfﬁ‘ v&gtl'_és IZb%? 'eff(ﬂcﬁglu{o gl (tp‘ ci Hes'Q 0I s’ﬁﬁg?natt I?}?e first circuit
rst circui atterns 108 fromthe pol ari zi ng
patterqsﬁ@Baire pérpgmdip.ﬂyr toethe ¢ire pelesizationl @ticonto! t&)evheedierthe first wires
wavel.ength of the il | um nation t he ertie
120 arSFGRaﬁaée fiomy eaﬁewébqr?atfﬁ IVEE PbReen 28 fgiléhq%ﬂ%@ S§Stem utilizes an
illumiddiBAGbuich G(n@togls}ﬁar“hﬂ ab '1&Qg@tﬂe' ﬁfs? Rir¥uit ?§tté’fﬁ§ IlO@?rohh the 2polarlzlng
amount of transm Ssion. The illum nation source
photolémgrsplafrretltlle LSirbterat l(l@mmgmm‘ga&n ‘Bleewtvalengfh ef tlilea}mrnmatlon and
d. ..The ion may have . )
the praeries 05 Bl tral nefirtoridh Sgrarb) D tasfe (e Bk pizgion eficiency
as welPdsaR€ a@buRQfafah@aiskion. i n the same plane as a first
| ength plane 130 of the first wires 120 but
p“éhepéhldmmnoar squgeer RE0Zppaite apfillupdnatiendeavirghan electric field and a
I v ri
magneklc gﬁsiﬁv g?l% él?\%napﬁé?rﬂn%? hg? § F%ﬁ%é\n@%&?{%Q%Pél%ggeoeflécmg (TE) with
a plan@of péladadtionin it @Al [Mne Rer PENTngth #lind 03X Htthe first wires 120 but

perpendicular to the plane of incidence. The illumination may also have a polarization that is
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first length plane 130 but parallel to the plane of

i nci dence. The TE polarized |ight induces electric

current in the vertical directionin the first wres

120 resulting in the forward transmtted radiation to
transvdyge magnadic fpdd§EMYVntith thl @lahk.of p61ah|2a11(ﬂ1eilnta planepapehdicular to the

re ults in reduc i ntensity. e first wire width 124

first lepgt \P 1tgﬁibﬂt %@f&%g\e n4e Oﬁ’sﬁ“il flent wave causes
nagl TOI RI&i4e 1@}& ‘?A(Fa%&sr él@ctﬁk‘rcﬁlﬁréht innth% VOl dof Atk on in %he first
direction in the first wres 120 resulting in nost

wires {2 rGSIVltrradmatheoﬁmrwardb‘eausmwrradu@Wn Bhiee it of phaseewith the TE

t.hi ckness 1 2 aI nmount tric,,.
incidefy GO0 T Halp e T eRerATd (P YR At g2 T3 T thinguch tha
the TM\endidi@t fviat/é Eadéibd’ BedlibivlK RERS elkéiicl digreBEBaShoriZdBtal direction in the

vertical electric O current increases in the first

first wigps B reswtingisumnest od then Mopdiatin todwi teanpoitednt eESI ty
f
N e

generatddclﬁ&la?@ﬁﬁst wiires 120.fAS tht ﬂMtrvﬁﬁe th2dknegsiRtih@t@ases) the vertical electric
negligible loss in the "1'Mradiation transm ssion.
currentrigTqERGson AEstsWirpe 139 gesalting rpats SErRéiation iipsiyireduction.
Conve%@ RO h@rﬂr&%lg@ﬁf%géscl'ﬁ'm&e g@h&illzlr fa1 BREGL 'cﬁﬂ%ﬂﬁt%ghglbly
uct ures ron-verti ca ewa decrease t
1ncreastes anﬂlmfsﬂl\mresWIZO heuwdtinglib nﬂ'glmg’lbkefléssoh thtriI‘Mh'edlatlon transmission.

i zati o {I ci.enc nded edges d . :
3@1 ot St Sherr HAecHER EYpack e CHESTTRSRS A4 80 G- cpyeficiency of
the firdt PORGLaHRCHRRASS 1SS Mohlvagidal GOt GAIRA R eal R YaRemission without
Rounded edges w Il also shit the peak transm ssion to
much eﬁﬁ@ttoerthm@ohﬂneatgnhsfﬁciﬁney fR(lnsKled\nedgess(lmdeEGlammﬁon efficiency
ansni ssi on

and g BobiriSiof i Bract BFrS rore BORoP e Gy B aEeRetpyed odses

will alfy eMicas Eéﬁk aphdngisdion s kitick Rttvelefigthdl DR ¥irst WARSHAPEND6 with
to the 20 illumnation with negligible reflections.

verticapgidewalls may balance tmsrp@@eg ang pelarigatiogy eéﬁggmm& ate 102
'ﬁle r%h&%l?s?r d‘éso 51{ 6@F %Pﬁ"le | e{ a? 1s]} ltyr} ang%arf:nt to the
i's und e re es u

illumiraeof “atlﬂ@gﬁgﬂilﬁ fﬂﬂeaﬂlorisr Féloilllﬁlbtgamﬂéspur@&ey\&hé reticle Su"o?strate 102 is
al so under stood that the reticie surface need not

shown 35 g1l b epntigioysanaterizle Althqugh itigamgerstord tiat ﬁlmeflclg.sa@t@te 102
I r e
may n9t5b9 Qx?éslg g%dt: ér%{lreb‘? n%)nh e()drﬁo ta@éxgi | gt’ng 2{1%& gﬂ&jer%tggd that the reticle
surfac@&iedtﬂonbuplaﬁm’aﬁt tan tpelather K& B4 druhe cir&Ref ﬁde il g omieth t Kurther, it
; FI 2, .therein shovvnatopvewof t.he | ari zi
is also Bﬂ%ré}r)?@ Hisgrasn §uhsgeﬁeavaev %%qtéﬂké@@ Savpiec Lefatinps s{%&me or
a fluidvi ew depicts the first circuit patterns 108 on the
circuit side 106 shown in FIG | with the first
gaiferring andwn tet Fldet dr etherkir8 ionshdven apoﬂoar vesr ofi dee polarizing

provo IS S DG S o By RS IAL G st

108 onf the Strchif §ide 106 RBoWwR 36 €3G 11 4vithethwarREt Jondizhiis:S btrednires! 118 on the
lilies 110 are shown as four different space

polarizgy s8¢ 806 dheiayt carowisSneset Ogise pgtmendmdalftprﬂs@ fifshwirgs [2he
Ot &%Scn]c?li?t s@ehi)(yq; the ?st Sh'lt&gilﬁ Iﬂpzﬁ’: @nSi{ aeéxge%ﬁﬁ]e it Qircuit lines

ance of |rs circul
110 are shown as four different space dimensions for a desired design. The first intra-line

spaces 112, shown as a single instance, segment one instance of the first circuit lines 110.

The first line interconnects 116, also shown as a single instance, may serve as part of the
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The first line interconnects 116, al so shown as a

single instance, nmay serve as part of the 6

predeterm ned circuits to be i maged onto the wafer or

as a shielding structure to protect vertical portions
predetedmihé ciptregeioearimagbdconte Uhd svafdradr oy shizldind eeicture to protect

[ the wafer. The properties of the first

. L. maged onto
verticgl ipP’g’L?Pf Ogéﬁp%gena}e@d iCHRBEY tgaﬁ IF?ié}i‘*E’ﬁt%eﬁ% pagsged ogfo the wafer.
I T regi
{ TAOPRIGRAILL, o T e BSculd Bitorh [0 P RIGrl) BEMEELs of the
lithognaply systemv,uTlleeﬁBntcuotﬁlt fines 11Q hogr phyireyit tvedth 202 that balance the

reductg)i\x}\é (lreag reﬁlté:reltg rf’gjt h%u lhgmt Er g?lﬂég%r} nﬁg ? 3, ?%V% lnletﬁ%rated circuit
technolégdyatdidk a§ B ad @Boid cfeating shothbd Ifiﬂ'érlzu%é’ti’tﬁ:ﬂlr@ Bf theScifcf side 106.

distance between the centers of irst circuit
A first pinest nq@d A wcbatdistancshstwernhthe eentbrsral) theefigt eewt lines 110

the l1l] mnatlo wa
adjacch] el olnehidfio Bl Bk St T i GhER e, Ao, e
first cﬂ@ﬁlﬁ%éﬂé(h eoﬂ ith gt n6t beW torRaint @ane akasks kfle riRstUtitdutdpatterns 108
fromvariations of the predetermned circuits,

The
resultipg figm yaripioph pétheapradetesninadscirpits. Tho Ak dine ente@pénects 116 that
i i
comeli 18, P8l SRR LTGRO TR B 105
1nefﬁci@npd51hﬁzemol arizer side 104, one of the npbst |rrportant

properties of the first polarization structures 118
i @n fhe pojarger %}6? 504 pe¢ Ofgtahe. Tt ppoTANL progettics g thyraigpolarization
structu]'gsOHSTlQect isf 5dla ﬁ)@hé@ ok ef 't}ﬂ:dﬁrstlénrgg) $20 SrHe st polarizer period
di stance between the centers of adjacent instances o%
206 ist the distaste bitween TR0 centers ddt &ljaviente snstaneesndhitheufirst wires 120 and
nation veI en h arj zation

determipds [Tt (gt iy o Sy bp  pveleat fhe RS) Blef Siiod sietes 18 can

polanzérﬁ% spddific tﬁffraéte@ @k&e&l TR fikepbRAz&GRHoa0ddsSuldiehe first wire
first wire spaces 128 between adjacent instances of

spacest B8 Wetwean agdjgcest 11121@n@©§ okghe figss wirgls f120fas tvredl dsj lradft ofyfihe dirst wire

t rst wpres,.120 t hat acent .
width SEb Bkt int Rl b e ¥y Ehnc Bt lethuSoh AF Rl 128 place
the firdtiwisds 120 cBseldQach O8RF rdsOltiRaeM aR idiedasé®settitdl REEctritaBfurrent and
increased vertical electrical current _and further

further eedueing gha RE rediatiominiensel- Paerepung the st wvér&swﬁ&l fi b of the first
wires fid afen tésethw'"[% ﬁﬁm]d%qe fanfi hl‘la'crgdsEss{he ™, ridia tﬁaensHmMon resulting

tenu es the ess and 1 ncreases
in an mamaﬁl efﬁcﬁan@nﬁmthsﬂm pobsiahtiorn Pecreasiag tha ﬁlrslaz&eaispaces 128 or
ef fici y.for e T™M poI ari zati creasin
decreaping dhe it Wire p*aééoswm combingsien egg?thgigt?%seﬁ ithes rswcrl%ﬂzer period
706. Width 124 or conbination of both decreases the first
pol ari zer period 25 206. Along with the first wire
shimog svith2Be dimst Wihtesﬁaicc‘S128/\1iurdethwifni$thviiéw,idth He4, the performance of

e Gl SRR SoRlet Iy F Aot AU bR SHELAL 85b LRt e

illumidaioh NRaveldnlthMRALd Gfhg \éfad'feﬂhé &K olﬁﬁkeraper[(ﬂng(% Qfss tthh half the
first pol arizer peri od 206 | ess than hal f the

illumingtion nivaeel ¢ngth, V\meﬁ@h graigrizatien fstmlsmrqsoﬂw ifeagtiopnas a zero order
polanze{'. ogtal'lr(ar?gs’e olfjtﬁe RS po hadiZe Serlaodzﬁ%obe?ween half to twice the illumination

wavelength, the first polarization structures 118 function in a transition region with both
polarization and diffraction properties. With some materials, the first polarization structures

118 in the transition region may have inverse polarization property. For a range of the first
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30 polarizer. For a range of the first polarizer
peri od 206 between half to twice the illum nation
wavel ength, the first polarization structures 11.8
function in a transition region with both
polarizp:o Ipanbd 20'6 cgreaerdthen ftiviaecthi diupimpien twayslenifiht Ithes irse polarization
n structures 118 in

erl the fir olar atl
structygsel 18,14 ﬁgimna?fe rf%rgff‘ v%fy?‘ﬁ%ﬁ"g%“%%r i zation
pW@bﬁQﬁé Hrst aﬁngerrpﬁﬁgg 2@6 léslé‘ %aB'Haﬁtth@Hhﬁ{thtﬁﬁl \Pﬂe'lé?lgth the first

6 greater than'twice the illum nation wavel ength
polamtahen fstlrusturqsoll B itmasmgnmaptrity eif uthe singidgntf T tradintiom ragd largely

providh Tl byl b2 SR VG S BRTEATh Bt ad  s
plane bt ﬂ)dlﬁﬂlzﬂlﬁbh PhRraVeVe| B8 Gikdt cirlchi€ 1ihbd $10 o Gﬂeacﬁfoﬁﬁtshdbnl 06 resulting in
structures 118 transmit majority of the incident TM
an imprevgidaitiagn comnst. élibgengproves conigast aBeviairs pat efr the ghaléanges utilizing
M. 1 m ssion fromthe polarizer side
hgthbimﬁersm%qltﬁ?gég I;:“'I arization parallel to the first

CT'd ¢Hidvel the qaaliltﬂz Qm@ge bhehediotigomthl Sdrlensl&Gthe @sédetdrehed wircuits
an i nproved i mage contrast. The inproved cont r ast

on theamféw ithe palagiziag ghotolithesemby rettedesysian 1109 may benpsgA v 2 dipole
s RSP OB ED 510 s DOt o
the preﬂeteﬂ’:mmed cittOitonn tthe wabdfrethe foleeizpgy pidtalithggraphy reticle system 100

hot ol, i (hogr ret cle s 100 e used Wt
may b@r%@ﬁw P Sk Bilarng pif'oto Bihsgr hpscsér‘{f? B¥RLer o showh) may
be useBGDF BS a1 B@lit fides (BOSLRNN) tieh Hl%r(flﬂ)(ﬂélllhﬁﬁirnﬁh&pﬁl #K-Dipole
the predetermned circuits on the wafer, the

p0s1t1qnol ari zing photolit hogr aphy reticle syst em 100 may be

ted 90 er.ent Iar Z|n hoto i.t hogr.a

SPGB Aot RS S8 RORGR pRHER Y of 2
polariii@% bhéslithebiaphy Fetldld %fste(nﬁ‘ abo Sﬂﬂ @ﬂmtel\ﬁ'aiﬂ?e tRBodlRat 6f the present

umnation in a X- ole 15 position. Ref errlﬁg now

inventiop. [Sigilar3ta fHeer ephnmgsmmhthomm refistq pptiem | Qometiliic 1, the
polan%\ﬁhﬁtogﬁlogfagh?rrjeﬁ+1§ %y&% ! !I)(?rtéﬁ qg&ﬁ%p{]%et{c% sﬁlgs%ia?‘ey 865 lfi‘avmg a

polanziefl ye309and i diﬂchﬁrsldbCBOBhEh@ Ollraﬁﬂ deleﬂgO@hﬂIudbs b @@ rcxobiy patterns
tiicle system 100 of FIG 1, ?olar

308, “ﬁﬁEﬁ% [the ﬁ@@ FUPHY PitarnE pes %dgrﬁaew ﬂlﬂerqns@sfq gt pigguitcliges 310,
first 1r§féqﬁ{er%ta§elsjg %‘%W galﬁi At RRLALIZ ag% Glfat é&%vd\@rig aly number of

Ci r cui circurt sid
predetéintisaed Qatterns. tT}p:apblanm 518@804whduéemﬁtsln@olamnom|stru¢tu1tes 318,

where et B e o o B Bl S SN Bl st §5bith each
havind d fifst whrBt@Ekds§28 ﬁefﬁgbswl\(r@%dtﬁ ROMLh I 'arﬁr§trW1r@ kﬂgﬁg B2ef
predet erm ned pat terns. The polarizes sid

i Incl sdgar chnstsmctq@oltarchezmlarmn§phql@hthogsphﬁetlcle\metﬁm 1r00 of FIG.

th i rst riz |on tru 18 incl ude rall.
1, the pdfvi PP Rlst Y a2 REtA o U batems
350 onMhE @irbilt KOS adPebcod pblasLatidh sBudvhfts 35834 thépsladzer side 304 in
first wire shape 326. In a simlar construction to the

an origaddtipn; arthegomsh de did fitsb giretphpatieatsi 3ﬂ8earsiytbt: dirstImderptien gructures
318, reépgctéﬂlglgp ?h@géccz)n(ﬁ] glr&h }5: en%sh%%% %a%ﬂe‘f Ivgrtl%){lssleggﬂdgggzult lines

UgEs secdna & et
354, second intra-line spaces (not shown), and second 1nter-11ne spaces 356 in any number of

predetermined patterns. The second polarization structures 352 include parallel horizontal

second wires 358 with each having a second wire thickness 360, a second wire width 362,
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350 on the circuit side 306 and second pol ari zati on
structures 352 on the polarizer side 304 in an
orientation orthogonal to the first circuit patterns
308 and the first polarization structures 30 318,

and a k&opéactite/Hape 3bHeSs@ndndire spaxs Bopatpaatas adBlent nudtardes of the
paral ]l el vertical second circuit lines 354, second

second Wi¢s33% ne spaces (not shown), and second inter-line

386wl Mo aPhG NUMIREreR is PEHRURE &F Thp edicRAtJFERRS -polarizing
The segond pol ari zation structures 352 i nclude
photoliplargiphel retide systerh 300 of #6G3d Sunilaly, BE8Btonividw degbis iz firsgcircuit
a ond wire. thi.ckness . a.second wW.re width,362, . .
patters§ PR nechb FotiebNdie o T9an  REEORG! Mipetlelud ot sia
306 shofRamates ﬁﬁér@@rm&ulégn@t BBGRS SfladH€on SEGEMELSVY II8EisavaRSthe first

Referring now to Fli 4 therein is shown a top view of

wires 3eorptiegolarizagsidp R4 ohisehbgseqsng citsvit ppikergy 38@ Ar3ug thefsecond

. . FlG =1 .Simlard he top..Vi deni f . ‘
cireit i 304 15 Vbt et 45 O U RS0 38 shelfp 1 RS, 3 1 depicted
perpendicilar Ro &hdicbad pbiatizaionestiudiuiren3 2nhdvivg: thersetidrid wireke358 on the

306 shown in FI endicular to tile first

. ) G 3 per '
polarizgppigei 3P4t The Pelariget %%ég% 250 Haslndrg & Aest pplagizer RgriodsA06 for the
. Zar-gi e second
ﬁmtw%%?%U| Hgg?gg#ﬂ§&§§§7§§%ﬁﬁggﬁ gébéggggg'circuit l'ines
JGdhilian ta theefitsi palarieatiomndtatctioes B8, tthe sedond uwviress3 Heof3GE second

.shown in FI is depicte er pendi . to the
polan@e%ﬁfau%wa%%ﬁﬂ%r@s? ?R{ttg? 808 @.eﬂwﬁl-(@&lat Fay P& deiidhan half
the illﬂgihglgﬁm?@%vﬁgnétﬂ SeskPiOines pEek o?'ﬂl%régﬁon J;Elﬁicﬂozgﬂa%agﬁ[el to the

304 also includes a first polarizer perio
second @rcuitimes 834.st wi res 320 and a. second period 470 for

t second Wi res 358.. Si.m | ar the.first

o TORFahn (i e ol e cysmy 39, the i
circuitipafes8 308 ¢ inpagge@bhgﬁﬂlb Wh &L dsURE U6 @Son8a HoRde o thah@eetermined

~ _for the second period 470 that may be | ess than half

circuits Her j 4 |stapi iratthe ninfegvasede mifchit r e fa¢tagng roracyss.afengirently, the
. .pol arj,zation vertica I tg.t o
it A B 58 9 e e BT By P e bReaBBAARY circuie
utilizifph ¢ie0 kddoh@ Wi@pi ypatetrisCB§0 slysihgthdamet step fafrhe integrated circuit

circuit patterns 308 is inaged onto the wafer as the
manufpEpiing npPrressor 19 oRECAlT e GHSERANING nrdhogenslc poromsgof  the
pede SRS 6 pORARE LR AGHplphy R Sl 0y b v o
or a diffiatent pdieriziag photblithogaphy oaiclexysteimommst dfowtenay be used to form the

. predetermined circuits 20 utiljzing the sec circuit.
verticd) et RS AB0 UV gt RRTEL o IS PR o Bt &G horizontal
circuitQine§ Widt shoRMURAREMSHIRE BB S&Dnd ERCEE 8AEL3 AN However, to improve

correspondi ng orthogonal portions of the

the impgedetiesnomts wifes uhe polatinieg pbbtiithxigraphy reticle system 300 may be

TR
exposti¥ SuBihd &%s-@dh@ﬂﬂold’@bt 8wt 08 atrthldraNiidadon Vit Eh&a).
sSNo

circuit lines (not wn) cor(espondiq? to the first
chimslar to Herprepa@tios ahéhet st Rispuit patteans 108, the second circuit patterns

350 impact different aspects of the lithography system. The second circuit lines 354 each has
a second circuit width 472 that balance the reduction ratio requirement of the lithography
system for a given integrated circuit technology node as well as avoid creating another

polarizing structure on the circuit side 306. Similarly, a second circuit period 474 is the
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25 circuit lines (not shown.) corresponding to the

second circuit lines 354. However, to inprove the

i mage contrast on the wafer, the polarizing

phot ol i t hography reticle system 300 may be
distandd betweencthe deritérs af dodebendecipaiilines 3 541adjacat ﬁbi ¢aoh éther. In order to

illumnation (nat shog?) ,. or |§ a S|qﬁ posure,
avoid §£F@Hn%§netih8’é§°1§{légr?}b eeCI((f%tt side, SRR rSeg F]éf.lllt period 474 is
greatef {hlaH ‘Ehff"ﬂ]ié PR on SPRWRh oth S, e st:&bn(ihﬁ'rc 1t PRASA h?@m‘&;f not be

R
first circurt patter 108, the secon ircu
a conw tvaluesacr@@ tIBS feconp aotuitiphtense A50 a&phmgsfr«nh thé ewanatlons of the
t.hogr a ste e second circ i nes 354 each

predetiygod <GB cthE FEind Hiedi RO HTIeHRAioh Shade thdom et or are
betwedP heCidcOid LabUiP 1ihed gkl GPRIM nPdketthE skédndOQrAR atteﬁiéssmn the

for a given integrated circuit technol ogy node as wel
CerUltawieai%lshownefaFIGlg? amiotfigient pelamzdrzi ng structure on the

c .de 306. Si con clrcu
2 PR grersen B B e RRERCHRRLEE sl Rhd e second
polan@ﬁ@ﬁﬁiﬂru@ﬂu[“é‘sUMZ bien@spidied Bdparpeidicul® BRACHeAttd€Each! dther on the
order to avoid creating another polarizer on the

polarizer sidgi304splihwugnd, is ﬂlnéer§f@eé wept dha Bist polpdzation sipgtures 318 and the
f vel
scson PSR EIRIAL AR et KD AFLONIR L0 e h00 1is i
underst@lduthataitic dsduckd elesgivondrent ircthetfirpadires 820 3nDtheegudrid Wwies 358
fromthe éf?rl ations of the 5 pregeterm ned cjrcuits.

causes RANSEARHEf§o rfedGanpiedcAn sdes ey B¢ 2Ry shigikor separate the first
olané%%ﬂ%ﬁ"&&u&E 38 BomhlifE \é\&:%ﬂd E)Bﬁn%%ﬁﬁ)ﬂrb@ugﬂu&cﬁf lines 354
nmake the second circuit patterns 350 on the
cRefcmrlg sivddo F06. Shthoweid is $Ho@n 8 carssiseatiohnlciviemt of the polarizing

zer,. For illustratiyve pur es, . the first
ohotol o b Hetioh ptbtnc (G 6% B BHIP BRER b puring s phase, o wire
layer 302! QichZRtdhRInSbr 4 6hidhRSha38P mafefial @Pb&ft&ﬂorﬁﬁle polarizer side 104 of

perpend| cul ar and next to each other on the 10

the refile gpbsteste éO%ieTlafOﬂuclmessn cﬁglm wirei leyernd¥r st sioular h@tthet lhigst wire

a on st r e and. t c
tickngss 22, S07 Bl BB TP LURSGE LT Wb ST Erennedpoer S04 i
applie®bn figx#irt tiyeasID. Ahb&fire l|a§/eﬂ F2all®0seres de b Hoadiflg IRt fdriBe resist
i nduced electric current in the first wires 320 and

layer 50fdo beatarhedwyeadhargiclesybgeate H2- ant ennae ef f ect .
lﬁﬁqﬁﬁét&tigﬁzh sEH RS vﬁl%ylag& ﬂﬁp IS%@WB Seb 'sﬁg% &J{nti uous layer,
t " rem

separ at e rst’ polar i zat1on st ruct ures
althouglhe isesiersdoqaiahatrit zat |nonbcs tas wetlUTlee ®h2 laykb50efmey be B@atified with

now to F shown a_cross-sectional view

5 therein j
differegf nyrpler gﬁé’ﬁszqfﬁ@neﬁﬁé’t ?ﬂr?rttl‘?%?é‘frﬁ’ﬂﬂﬁy reticle system
IIQ&eIlrﬁ‘llgandw e (F*TGSK tfi’ér@i'ﬁklspﬁﬁ% a Pk Q&tl"oﬁhlsw@@aéptheapolanzmg

wre [layer 2, such as chrone or a chrone-based
photoliteegrapha/ I;etlcls systatne H0®m nlresigtopadteirz phassi Derid®4hisfphateh¢he resist

e 55 SRR bt TG ST R Blrhl o e

on thefrédigtliayRpl84 c8@hing Recthdel GHY i€ forhlBe FHAWMArd §hakt 2815hoﬁ'n in FIG.
resist layer 504 is 20 applied on the wire | ayer

2 and TRKist giripe 60@Vetrwe§mzheate§@sss%66&?e@ fpsmathe G iwige wadtbrl 214 @rf the first
wires H@S’}{o 1%th82 3y e’lrhe w1 tﬁ f Ele rgéetssae% rg‘?)g 24 the %vrf(ﬁh o%tthecrleglst strips

604 conform to the requirements of the predetermined first polarizer period 206 for the first

wire spaces 128 shown in FIG. 2 and the first wire width 124 shown in FIG. 2, respectively.

10
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For illustrative purposes, the wire [ayer 502 is shown

as a single contiguous layer, although it is

understood that it may not be, as well. The wire |ayer

502 may be stratified with different nunber of |ayers

oRefsaumg @w do FiGr erbernmt wrshaiva. a Eﬁ)sReéoﬂabnaﬂngewcxvf ’(he polarlzmg

therein is own oss-sectional view o
photolfhaphyi HCIEHatER TORSYP By ZPolc RO pRtsen PRIES hs dese, the
wire lz[y%ﬁ 561 iPALh&I S pdbiagthe Rl gibbithte 1002PRe efchBigMRSERS creates the
I"ayer 504 is patterned in any nunber of processes

first wirggpaces 194 betwaen dedirstovires- Hé)aﬂmmﬁgéh@ﬁtst polarizagiontshrgctures 118.
The reflstrslg¥er Véoﬁ é‘ﬁ‘ggﬂg&g ésugﬁrgg\xr]e | %?gﬁ irs éoltgﬁa;tgggt%{;tures 118 with
the retild supstrfi0 40D glcWeRRed. NEhe TR GOSTE $haDO 226 1 {HRr it wigesl 120Ske shown

wire wdth 124 of the first 30 wires 120 shown in FI G
with Vg“flcqiﬁéiﬁwaﬂﬁ h of the recesses 602 and the width of the

S 0. t

pr edr%{11 grﬁr(r)lr“ﬁ g(g FtI érgttﬁeg%{nar :g%léglnp%ng?g% S{[g&rig‘?'hoff ﬁhfg pot1 arizing

photolithsgashyaesde 3 fera HOWMin alﬂleﬁbs@lorﬁplﬁlﬁéi of herahdpasdnt wiake@ial 802. This
wdth 124 sho in FIG 2, respectlvelg 10 Referriag_ )
phase {ioptiogalEring thiehates ﬂilstrgwmnw@mk YectFibaaSAH ewsios, is
dep051féfd JRE 1R cﬁ{iﬁiek Ridie 10BNRIOLL HHQ o‘i’zﬂ‘l% Eﬂr&ét@re@ﬁg %Qultmg in a
in a arizer formation phase. rlng hase,

tranSpa;rbm mwemzd lhyey 804 50Re trsnsptmchedlarmpb}swﬁg8Qmprotetets thb @olarizer side

subs te 102. . The etchin process creates the rst.
104 dghec kst oo tinin, PTG PRARFE S AGERED. 300 SRR Hgaring. The
transpdrB@ rhhteshl §00! ﬁ‘if:luﬁ@tah? rhuﬁibrei"' of 5f®%ﬂi]e§85ucﬁ afElTﬁ)tw@lSira?ﬁsparency or
| ayer 504 shown in is renoved and the first
rwghgbhﬂaﬁwzhﬁﬂ@mostructures 118 mnth the reticle
eaned irst wre sha

SRS RPl ST PR bR iR RS R of 6 Rlariving

photolBhalexlyl 8ticlBelQémi 190 iAW el OrsE hfask $hhdee DRirilgithis PRAW) pcessing
cross-sectional view of the polarizing

occurs gHhe ICIrEEb gila P RY- Aétnicélté’a%@tlémrf@@ sushasbpyne o1 eirome-based
matenﬁh?ssc%a d &b%le%&&?hl b '@ﬁev%?s% resr Eﬂ I e%f{gaaiwﬁh & on the

rin ransp ar e
chcuu&@ﬂﬁn$g©h9@5 BOG or 8|02 |s deposi ted over the

g@Fﬁilzer side 104 and the flrst pol ari zati on
strptdee RurBeseastlie CcIpgt paftean layen R rsbawn R @eingg contiguous

layer, zh?h\bﬁ%h RQ¢ undd&obd a3e R%f}nﬁot%t ?éf' bedl. Tl%yﬁfcuﬁgg tteﬁiqtclf&tQZ may

ol arizer side 104 °during turther processing
be stragfiegpith g1ffeamt nuser of lap¢re gf senexcloradiffeneint ma‘anah‘sact ur ng.

trans eri al 02 i ncl ude an f .
iR ALl DRt saiormL e Srdiphel Vitggof e polarizing
photolﬁlﬂ%ré;ﬂl&%ﬁ’cl@ @?ét&ﬁ' 1008h ! £V EQ8 reslze :pﬁ térh '}ﬁhafbo ‘Elﬁ'ﬁlg Fthi$ phdse, the
herein is shown a cross-secti onal vi ew of

reverseptﬂsat layeng04 phestisttiedhognaptwnbeetof @rce:esges,t szmh mmltma daser or e-

V n ase rocess
bean. TR a6y TR RUBRE v ahiiE DGO R Fica RERRLI2 to form e
first intedyRE sPREs 194GRoRE i FIONME, Qi Gkl RRadmbapects IMatdbvalin FIG. 1,
is coated on the reticle substrate 102. A reverse

and regiegs gtithont die Gou dirguig Jiier dd Oothopigein FIG. 1 or without the first line
interconnects 116 shown in FIG. 1. The remaining portions of the reverse resist layer 904

between the reverse recesses 1002 provide patterns for the first circuit lines 110 shown in

FIG. 1 and the first line interconnects 116 shown in FIG. 1. The dimensions of the first inter-

11
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20 circuit pattern layer 902. For illustrative
pur poses, the circuit pattern layer 902 is shown as a
single contiguous |ayer, although it is understood
that it may not he, as well, The circuit pattern |ayer
line spe2 1M ghowaeinSEIGAt i dnd &gk fidst birdlif l{ires end vl FIGK. 1103y fhs to the

of sane or different materials. Referring nowto FIG

requiremenisfth¢ Prefletemmingehfiest eretpesvd 2085w el G- t he
ﬁ&lf%hé |13 tozﬁle hqt fﬁlefe‘ilh %g% al ﬁ}sk g!ﬁ:&loﬁéﬁs%gﬁ c;fot(i)le '];ﬁtlarizing
a reverse resist pattern phase. rin e
photolitleygeardhy Ireasllesstystlemyh(vo 804 fbﬁnqmmt pirasedf ithe &y clmuﬂoepattelhs 108.
ocess such as wi | aser. or_e- bea
Duﬂnéééf BRe.ghe FHE @%}mi B PLgs Plabest ewamsgh? siticle substrate 102.
The etbIBHE rp?@ceﬁ@ %1%5&:@5&(;@9& én‘?:uftol‘iﬂ@stlh@ arld the UirkNHRE idtbRBnnects 116
spaces shown in FIG e first intra-line
showngpddes 21 j[be ghowse rasisFlager 994 Shmdn nedi IGnéO\/w réroonedt 4l the first

ClI'Cllltp?t:i%‘%lS f(?%\gﬂ%g‘le rﬁ Fé‘é‘#ﬁf Eeth@ynﬂ%agﬂ}ﬁ% | nolr:I VC\_:II‘L t Tougl'htehe

ReAERE HOWPR FI®NS Obrdh@ SRV §erdseSédtonhlayielw HOthe fpolarlzmg
bet ween the reverse recesses 1002 provi

de patterns
photohtth%rmhwgt:tl@e ystan 100 Hean q!mn%we\nhotiomasli:b@ﬁ phasgdThig glternative
phase i i§; s{rﬁ’ﬁar tb W %I‘P)"t %an%fkt ﬂ‘ﬁ:‘l %h e goﬁngcler%ldell 04 (pfethe reticle

I mensi ons |n?e

substras QR isncdakdd with aidattdeBmbitr Biyerci 2204 Istch hm eﬁroﬁﬂzoorSJSIﬁrWﬁe based
in FIG | conformto the requirenents

[
materigly Barettrchimsidaysrrlgel allpwnite rsséﬁt. laypr 404 &Sh'éﬁ/\ilpnhﬁd pre, the reticle
substrafe 12?)%“&6%%%5‘@%& nﬁlafé hyd therein is shown a
cross-sectional view o e pol ari zi ng
plootilbstriitiog paqpb;es; tei atlachmyrstleyor 1QA0 i slowWroasmatsingle contiguous
has

ayer. a8, Ris wirniepech rivsat Per ey BFe sipshmentiskfigg20 mey be

stratifi€XRAR dTerih %ufn%%f &f 1‘§¥§r§' BeLdndd & d]iﬁ”grent-rtﬁﬁteﬁﬁlﬁ hi ng
process creates the first circuit lines 110 and the

fRafgting inos ionFKr.ddntherirs isld®wnshovass-sectiohd, vigw ofhide polarizing

photolliREERRS Fivle Shotefy Bl 1 o AOEPG b Sineopibar Gy T dliomative
phase iS 4hBil4rab eneclRdisepLteth FRAGGS FRET 6 Mgk MADHARe, Fth@resﬂs{? layer 1204
therein is shown a cross-sectional view of the

is pattqsotdain anyrpmbxy of meraskies.nvigh apwith eldsen & sheanentliopatiem on the

resist I%E;r "ilbéf é&@{u{mé’ 1%394@% P%f%st% fﬁll'ﬂ?o i {1 E&E\g?es i(g(‘)l %lggjél ng ?ﬂgl iGX nd resist

strips 13()4 "BI@avq@ﬁ ltiee tez€Ses B3(Iietoilf&4n efird Wize E@tclw I 206. Tl sl aistons of the
is coated with an attachnent H?fyer 1220, such as
recesseg rﬂr38%ean6rthe Arigheot s agsistaitiag il ap4 confores iy thecterpinements of the

predetérﬁlYl’f’erd %&gpe?llj%?‘gﬁmﬂ)ﬁez%eﬁfo% %\a%[@é Aed4nd %éggvtvi?éabg!‘u EShown in

over t bstrate 1 nd on t ment
FIG.llaag/ﬁreth]ZdZwﬁre shacekdB06,Irbypsttivady.ve pur poses, the

achnent 220 is.shown as a single contiguo
ng éﬁ%@ﬁﬁ}% 1%‘ figremq Fethordod °¥°ﬁé‘tse‘it$’nﬁla\}le}’(o?fg%€ polarizing
photohﬂﬁ)gﬂﬂh& rotidI€ s @tdn@ ¢ DR An LY Bhast2BAnARWREph L rtﬁE 'af(té&)?nent layer

different number of layers of same or different
1220 1$mtobpq1 ab gyell as portions of the reticle substrate 1202 to create reticle substrate
recesses 1402. The etching process creates the third wire spaces 1306 between the reticle
substrate recesses 1402. The resist layer 1204 shown in FIG. 13 is removed and the polarizer

side 104 with the attachment layer 1220, etched, is cleaned.
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Referring nowto FIG 13 therein is shown a

cross-sectional view of the polarizing

photol i t hography reticle system 100 in an alternative
resist pattern phase. This alternative 20 phase is
SRefetrang Mvw td €16 e ﬁterq)?mﬁ:t elmwmhas@s@kctﬁir@ vigw lthenmplarizing

hase,. the resi 1 i ed in }
photoliiali e ie sgenddb 3t aofrget ey of pORUFHRiTlayd 20, During
this phid€ tB@ta&%}ﬁhéﬁf' 1dyRe 125@Shén IRYRE. 12 AreaRVe@ir&Rilting in the reticle
recesses 13 to formthe first wires 120 shown in

substrgte @ith2etieiel Sll@tratstreceswﬁ ilg82 e pedarieeside hed.r ecesses

02 to f 1306.

Reer BBt B Hio Hilee RENRR & BPssondp LTI LE PR oz
photol#BOasNfepiclBsyisent 60 rig GlbslafRd Sawfial B€podfion phase. During this
predeterm ned first polarizer period 206 shown in FIG
phase,2a tgre tapier 16425 sugh peshnopne gheemenbased anaterigings deposited on the
polan%.gP é{ﬁ“ 1?4r hd HACHS rétisc%@ Suﬁsﬁ%l%er%&sge%l 13/402R?I)ﬁe{lﬁ1lst?§1\fé% Hles, the

ferern s shown a Cross-sectiona ew of

wire 1@k 4602 isnghowphsstaodihgle egnégivys lefter,cdlthosyts ittasuidéstood ﬂmt it may
etch phase. During this phase achnment | ayer
not beggrauell & heciFrady e CAB P S,Sfarlﬁ%wghgifftf TR| gtheg pElayers of same
difrStehshh@ligis1202 to create reticle substrate 30 recesses
of 1% %he etching process creates the third wire
slpefcﬁmglm% tdy € Gekh thehan neshcmne a gobsectail verest 8s polarizing

photolitg%gglgfh%ﬂéleefygtteﬁbi(gi/ en;% pola g;%g%\l\%ggl&?lgllﬁa%z'q on Ipﬁase During this
phase,ahé 3GRMBNr 168Y %ﬁov&@%@FI@t RGembSed hifPPlaRarizbd exposing the reticle
eerrlngtnowto IG 15 therein is shown a

substrate d292 sied ttho rediclevsubgtrate reerssgsol AR fihquigwnh the materials of the wire

L

numbetdf pesuEedes, Juall @ cfbB2f? bWl hecldrizal bolisH GCMB]TUNﬁAd polarization
resulting in the reticle substrate with ret

structugei 67kt fraeekyih thaomieipl vhehpistisle woptrap dé()?.t @8 thesthird wire
spacesFi%fO%r“ ng nowto FIG 16 therein is shown a
cross-sectional view of the polarizing
pRefealrigt hogtapig. retleedin is yisdvermaldOssisecidombivaaw p€the polarizing

terial de 05|t|on hase. ring this phase, awre
photolfﬁg@ﬁp%ww S etes| Chite Grereionierpssln Mebe ot ransparent

materiaf] Qﬁp‘Pﬁfsg)ggsqu stali®ar t& ﬁleacfebéﬁflor?bﬁa%e %@ﬁleac%sﬁdréﬁt%ét%l 802 of

reticle substrate recesses 1402. For illustrative
FIG. 8ptrh;sqﬁms;e, 1stopeona1\4 Ibmm@t;lm phb6€ 2hé¢ gasspanent msteaiak]§0gl such as SOG

or Slq(%g{;t 6:? }/ ﬁ'}gquigﬂe? léll%ﬁelo\%‘ apa tﬁlg@ atﬁ_lg:%g)%%@res 1718. The

transp%ﬁtairnhﬂcehﬁldl 8@2tﬂ?ot@btfsft Rﬁ(ﬂﬁnﬂ# RRr10afd q{lﬁh& fré&gﬁng,%[uppmg,
ferent materials. errln now to herein

and lnt@r@hd)\mcmt oraosictisiog dhealthivd ewauﬁatmestp@nms #7ghave the third

wire s ctegﬁﬁgfi r@%aﬁlﬁ' yv%lré?e Its%a%le%tgg%s Egr%%%gtge tni;]eﬁelj?ﬁ oh% tfle retltche substrate

1202. Whe €irktayeé sgLe2 13 edvih m FIG 2 A&d tie sreemd/ez@keaspdces 366 shown in
pl anari zed exposi nrg the reticle 15 substrate 1202 and

FIG. 4t qeanprise pEthe tenpnarend peatoret 892 skowimipX G- Bl ed with the

nﬁéi%fﬁn%' oW fto tﬁ@. 1@ terein is shown a cross-sectional view of the polarizing

photolithography reticle system 100 in an alternative reverse mask phase. This phase is
similar to the reverse mask phase of FIG. 9. During this phase, processing occurs on the

circuit side 106. A circuit pattern layer 1902, such as chrome or chrome based material, is

13



10

15

20

25

30

| ayer 1602 forming third wires 1702. The renoval and
pl anari zation process may be any nunber of processes,
such as etch or chem cal nechanical polish (C':sill").
Third pol arization structures 1718 are fornmed with
coatedtdre theateticleadubsttaté H@02.eAi ehverss udssdt riagee 1DRPAs appliddeon the circuit
t re spaces 1306. 20 Referring nowto FIG 18
pattern lg¥etdi®2i s shown a cross-sectional view of the
Relaingi v (PR 010 HRRM 3P Mo wWiEh IcPdsS-sSHRheMitQ0ot Mhedfdlarizing
alternative deposition phase of a transparent
photolitengsaphe retido ZyStEﬁhl 190phas eltematvaridvarse resist pettere pbadet iThis phase

. ._.phas ofthetr are of.. FIG 8. This .

s simBR 8 Bl bE rHAPLBIRTY TH LS JHabenng N PPt farBirs resist

layer 1BUekilterh8@3n a8y Glundber %%ro&rsséI §RR, asl Wit @PRSdrt &de-beam. The
over the polari zer side 104 and third pol arization

patternsqry thetravesss revisglayarhidO2sonteimsgpearenecepaese?10g] to f@ppthe first inter-

line spgcge%tleiggs?%\érﬁ o E% alr 'tﬁéa ﬁrs%' rgFa-ljﬁ? Sé)qg{selggcsrh?gvé?r? F1G. 1, and regions

withoutgidt fc@Ghiulihedgl 10Hh6whhm FII}prlaﬁtsZHﬁé @er&innhbett lll[GShoWrilﬁl FIG. 1.
have the third wre spaces 1306. The third wr
The rexgrae easist Boer EMprPYdes hettosms for it first cirqdt lines {14p ghown in FIG. 1

o RSV gl The 0 PCERIAZR ST, i

spacesddAphbwe m)iFIGhle ahd aimsﬁnat arta-livet spaceal 1 18G03ws hoWhGi h conforms to

oS e PR S St QB R 18,370 2

M&ﬂngtWE@Piu T 1etHefdi® 18 YRIvah 1P sisBetfalfe®r SiafHeVIﬁ)larlzmg
reverse mask phase. This phase is simlar to the

photoliteogsadey reaslc plstese 160 il 2@ algernduvei fogmetiirs phasase, the first circuit
on t cir.cui

patterr O8RS R MBS ouE forBiofi hastlsf g R stiph ftirhs 108 of

FIG. 1rrat1mm@| thid Phasb3tieOait@ek PittdriQayeLtiood &s ssﬂ&féarea(ﬁassmg the reticle
202.: reverse resist layer 1904 is ap ﬁ|le on th

substraé¢ @02 The stchénen prosyes: crrgwg.thﬁé‘frétr pirgvg Hews 1Y Ang tthﬁrst line
Qi 0) Ck 0S8+ ona t
1ntercotnﬁj§<%§ lgﬁn%o% ﬁ?v %OEE% %ﬁ&etrée P ‘[é>%¥" l?te)?'n sjillggni in gInG' 20 is
removétl #1et thaffirst @irtely pateeeny B8 with firtrtedla suﬂsas& 120D s qMvase.
IS SI mlar to the reverse resist pattern phase of FIG
1Befening pgw thiFAC phradBeretmis shaya asmplldsdichemgye pf thyopplarizing
r t f S chy.as t
st E" SR, 00 TUREL ) BESGRS RO NP gl i
photolithq@aphiéaGystmntmmsradlauam de dieced sem2Me 2illumihaiom tduece 2202

irst. i.nter- e spac 14 sho FI G, 1,
throug@.arg?lavﬁpg ghpf%@%%@asreﬂis SYRISTn WS%(L flrrdea lgns %%?fe onto a coated

semicdn@8ti8PSatepbbput first circuit lines 110 shown in FIG
1 or first line interconnects 116 shown in FIG 1. 10

ThHe peal@d sempaesiledtor wé&r A4 inphwies de phptatesist dayef 62210 on the

. the 10 shown i.n Fl 1 nd.t he
SemIC%HP%tPr FobAs e URHERRL e MRS sk e Sompltea.
Pﬁlaﬁﬁﬁlgoﬁhdt&ﬁhf)grﬁﬁﬁy irBi 26 's:ystel‘ﬁ 23pReRIudel 42 SIPWRansparent

|n FI G and the first intra-line spaces 112 shown in
substratg 22144 of grinaemna sueh as fused silica or quartz, with polarization structures 2215

and circuit patterns 2216.
The present system is applicable to any wavelength of radiation and the
modifications for other wavelengths would be obvious to those skilled in the art based on the

description of the present invention provided herein.
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the requirenments of the predetermned first circuit

period 204 showmn in FIG 2. Referring nowto FIG 21
therein is shown a cross-sectional view of the

pol ari zing 15 photolithography :reticle system 100 in
ahhe| tlemuadtione sbarcrat226h ptmhleesoflig}ine 221 8,stwlich cthet polarizing

tterns 8. Thi e IS Si the fornati
photol iRSArGA el systete 228 e it ¥ Sa Rarebrosgh g patedred ] 2220 o be
focuseBWyi the 1drRi 2200 BAIE selebred Gidas Wi thePsHok st Ast! 1@&’&@21@ 92 rép?oduce the
et ched exposing the reticle substrate 1202. '
patternegfdhe nglarpmg phefolithearapBy rdvisle sypism B0eui t || nes 110
st | erconnect s 116 hown F,
%ﬂege}rdgzl er s(év rtgslh:gkts %éayr/ﬁel? “Ivoa clﬁown | nﬁ?-’f’G h;ﬁg ?fl 4 Z‘Uﬂammg

photolites@usty, @nebnt R80F ifsiSfabitdtiig 4 ppRkiRIENSholSlBhYrhphyt Reicle system
reticle substrate 1202 are cleaned. Referring nowto

2204 iy embodimeat af thej RresdwRAVeaten mplher $38kes 2Rrangledes fproviding a
reticle tsEﬁstﬂ?é i%rd 51'099 23 @i] %8}11'11% %%%rﬁgp&f stﬁ)@?&rgﬂg ?l%oreﬂéle NWbstrate in a

e present | nvent’i on ari zi
block @BO4;0hid kehmgptitaitsysteems 2208e remle a;hbﬂfhte onda rsafet egbosite the

fromthe il]|um naﬁ%o source 2202 through a
polarizgHpn, struqtyes W plgr }F%gr aphy reticle system 2204 and a

| 1eRSs #RR 8RN Qe AhGORE ?ijesegt(in%?ﬁbﬁ NAYGE Hﬁm@ﬁ)ﬁ? ﬁsp%gtg 8.

The coated sem conductor wafer 2208 i ncl udes
phbeobesi discdvayedr thaed Polanizingemaseblaglo celu bt onarsuﬁd@strcétmth fine

wire A Bt nd R RIS 5 DGR sBH g t produc
the de§ifdd pblBrisNiDhE0Y a?eoépﬁlﬂ&ﬁﬁ&ﬂ 88 daall dlﬁaﬁe lithesrapas gﬂDL) It has been

substrate 2214, of a material suc fused 'silica or
shownghatrPRL oan grﬁaﬁb ulmrﬁ:a@athqmwtmmmﬂmrgce& 18nd@es dvith the use of

polarlz%d rlf%lllllt %1?6}1(11[ g trz\a/\sla can eng rrg\?e%ml“ Y egér Hrgegss, énargm can be
obtalnéﬂ)dl fications for ot her wavel engt hs vvoul d be obvi ous
to those skilled in the art based on the descriptiaon
ofnather aspess exthatithe Ene Wéliﬁ’ peHIokPesed ihgenezata e required TE or

™ pdt)lh%ﬁﬂgoﬁa%htﬁ Mhotf? l‘Ho %t% § r\%gtlfv%? ﬁ)oll {1 rg%grﬁ% 2% ihe reticle

aril zi ng O ra e SYyS
substrae| Singllembysuad: Illhnmnhtl'm’m(:kghbaacma\teﬂewmledellf-lpgfahzé’dZH@hﬁ wing this

be focused by the | ens 2206 on .to seLectEd reas of
inventipfe Sﬂﬂbtaar EropSpugdiyRstc 2051 BT AR« R SxbeRe can be

perfonﬁéd tuBﬁ 1Reh VA Z g rg@[b?f‘z%éﬁ T e %151@ L&of high NA

z Referring now to FIG™ 23 therein is shown a
systemafl ow chart of a polarizi ng phot ol i t hogr aphy system

2300, f f ab n hot ol i.{.hogr aphy ..
AAETe Ry i (it 3 T en bR hEnprOI iR PRt of the

111um1daﬂi'i§ MohOgdurcEie n8RH MR G d %‘I‘N hudes 1rpfn%/1b1‘§icﬁ‘191tﬁo graphy systems.
retrcle substrate in a blo 2302; formn

The fingowie imesk oo thesmashcsunfaee albows fs inemental capiel insesempnt 2ad re-use
of pro?éerf £x Jésf’%gé) %guland gEog E]alclth Claémclgl;rjl ﬁgp "fltdt g]{r%lgt ?echnctlogy nodes. These
incremental investments may provide sufficient longevity to 35nm node.

Yet another aspect is that the present invention mitigates the polarization effects of the
circuit patterns on the circuit side of the reticle substrate resulting improved reticle modeling
and yields. This also results in improved integrated circuits yield leading to reduced cost.

Thus, it has been discovered that the polarizing photolithography reticle of the present

invention furnish important and heretofore unknown and unavailable solutions, capabilities,

15



10

10 polarization structures in a block 2306. It has
been di scovered that the present invention thus has
nuner ous aspects. It has been discovered that a
pol ari zi ng mask bl ank can be manufactured with fine
and fuw':ticelahwhcte fortdeeelopmpace iofegtdmi oeslids ohosbgenodes twidle making
one and r.esist coatin rodgﬁy t he. deshred

the re SR O S, SoHBenh ANY e PORIIEY AT B oponary changes
The reklhlhﬁg ?fo@@ﬁ}és érm&nﬁﬁbltatlbﬁa@ %ﬁ&gﬂé‘o%@d‘”&o&tﬂ#&c@@— ubi@dhplicated,

reatly increase the resolution and process w ndows

hlghlymﬁrsawet and: ¢féective aaf bepuipkanicntad by ghptmg keowmgghnologies, and are

ra ved. Thus gre t pr.oces
s G0 AR (Pl RS R i P il BB R TR e Pvices
M&hile G indlenUse beérod @eABERIneoh i@ cli@fiWith @Gpd&Efie best bbde, it is
pol arization with both horizontal and vertica
to be we&?tp%thaé ey Atsratives, gRodifieatioas; ade varitioss st rhgt apparent to
SHr I C ch t
those scﬂl];?%ir fl‘?lztg% : gﬁfgh'ask ﬁ{gg %}ﬁlteggirﬁﬁvc%g rlﬁ)glr(])ﬁ /bc%éle(gn A 1|P i ﬁllténded to
embracer ol sudua trupblee rasdidoationgr and Vatiatiosd lh@ﬂfallSjvﬂmh&he scope of the

posur an be performed using hi NA with
mcludﬁﬁplavw a{\fldﬁatrqﬁgw fuih éﬁ&@n%rrﬁwwmﬁ hEEcapafing dgpings are to
be intetpretelTh anIREHEH @a?ﬁ%hlhﬁm‘ﬁ?%& dhe_present invention
I's providing po Yarlzatlon 0 % 25 illumnating
light source is needed with the high NA used in
i mersion |ithography systens. The fine wire nesh on
the mask surface allows for increnental capital
i nvestnment and re-use of proven existing equipnment to
achi eve new integrated circuit technol ogy nodes. These
increnental investnents nay provide sufficient
| ongevity to 35nm node. Yet another aspect is that the
present invention mtigates the polarization effects
of the 30 circuit patterns on the circuit side of the
reticle substrate resulting inproved reticle nodeling
and yields. This also results in inproved integrated
circuits yield leading to reduced cost. Thus, it has
been di scovered that the polarizing photolithography
reticle of the present invention furnish inportant
and heretof ore unknown and unavail abl e sol uti ons,
capabilities, 15 and functional aspects for
devel opi ng new integrated circuits technol ogy nodes
whil e nmaking the re-using proven existing equi pnents
and increnentally invest in evolutionary changes. The
resulting processes and configurations are.
strai ghtforward, cost-effective, unconplicated,
highly versatile and effective, can be inplenented by
adapti ng known technol ogies, and are 5 thus readily
suited for efficiently and econom cally manufacturing
integrated circuit devices. Wile the invention has
been described in conjunction with a specific best
node, it is
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to be understood that many alternatives,

nodi fi cations, and variations will be apparent to

those skilled in the art in |ight of the aforegoing

description. Accordingly, it is intended to enbrace
THE INIVIEM’DI@NGJUMM@ iSses, nodifications, and variations

t atf Wi t hi Eﬂl} cope of the 10|nc|uded cl ai ns.

Rinsitias Pholsh oG ot SN ¢ he
a?,@ofmpgrwfeﬁglecgﬁggua&gs are to be interpreted in an
lustrative and non-limting sense, 16 THE | NVENTI ON
doanivEpolsization grystires ostharetadlegubshiateodrid: hogr aphy

S LN rovidin
FATNARTROR bR porPefbi R BB aHLA on the retice
substr aibet;rataaﬂ a3idRloppbAIE thé pEldtitatidatstrastifes.
perpendi cul ar to the polarization structures, on the
reticlehe SyaRet hALIBINAR i@ i1 QMRASN tf(ﬁ'nﬁl'i’g?tﬂé(ﬂo@zfriz%ﬁ&ﬂ Suctures
structures. 2. The systemas clainmed in claim1l
on theyilsieleisnbitataiengptisecfopoingrizes inom petpenditwlareerientationhie the circuit
reticle substrate conprise formng wires in a
per pendi cul ar orientation to the circui t patterns.
hes temas clained jn_clai rein formng
tl%?e poﬁ%ﬁ 5 Gntermeinee | Giveiode RedvTe e nolpsleen Shuctures
on the ¢QTEN ubSirfte %mnﬁﬁsé’\fohﬁ TheRAk dafdld & &RRBRENer. 4. The
systemas clained in clgalml wherein formng the
ppl ari i #ygﬂ:n‘f‘ﬁsr YGINAER 18 | %ette?ﬁ #’(ﬁjm“?n HI%;{ aq}zgtion structures
conprise fformng wres spaced | ess an of "an
on thei teliclei substrade compmﬁ éongitidy wifss SpacEddesythtien ladf of an il@nination
in.claiml wherein etching the circuit patterns
rise etching circuit lines parallel to each
other. 6. A polarizing photolithography system
conpr | Sistystept alaimeg nclas il syhereinstohig:the RiBRHiFRpttgs comprise
cuit side; coating a wire
etcmn?‘%&{lﬂ %ﬁe%lp%}aﬁg tl%;érg?}g%tﬁé{u de; 20 coati ng a resist |ayer
on the recesses. in t he resi st

| ayer; é’to C Zm yp?lmoé?h(ﬁrﬁg %Eﬂ%\?‘& CEP S Seach ot her from

tfrevidirgea ﬂeﬂyle lsulbilaWe R ideEpdl SEAS SRIS and 6 @athiNgde
circuit pattern |ayer on the circuit side; coatlng a

rOgERg @ Wiedpyar opalyepolesizer Hdeci rcuit pattern laver ;
f%)‘#él?é gggngg,t [EUE SR RREE5ES I N the reverse resist

forming recesses in the resist layer;

patterns

wavel

etching first wires parallel to each other from the wire layer between the recesses;
coating a circuit pattern layer on the circuit side;

coating a reverse resist layer on the circuit pattern layer ;

forming reverse recesses in the reverse resist layer; and

etching first circuit patterns in a perpendicular orientation to the first wires from the

circuit pattern layer between the reverse recesses.

7. The system as claimed in claim 6 further comprising:
forming second wires parallel to each other on the polarizer side perpendicular to the
first wires; and

forming second circuit patterns perpendicular to the first circuit patterns.
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etching first circuit patterns in a perpendicul ar
orientation to the first wires fromthe circuit

pattern | ayer between the reverse recesses. 7. The
systemas clainmed in claim®6 further conprising:

f&r m nthe eystem and d@mepanalldiel 6twheeaia etcHife theofirst B&cuit patterns

ol ari zer .si de perpendicular to the 30 first wres: )
comprl3g o fiigt 3188 ot onpesis forpshieldingsvesteah awvgiens) & Pregetermined

circuith Raddd’olthEWvhfedi t patterns. 17 8. The system as
claimed in claim®6 wherein etching the first circuit

pait t er g %fs?éﬂ? fab nfngﬁ T Q:gatu;l' 4 %Jlrtl{[eir Q‘Sm?ﬁ%lﬁ% %‘f&rﬁggc 5% orientation
for shielding vertical portions of predetefm ne
havingcthe pulatigeri sidegodranintht fltumiahigsn sodrce e tikyStaainsade tovaidae wafer.

in claim6 thither conprising placing an orientation

Si(havi Tige siierfolsadlhiagdd & eiRirh W\@lirthel RBnpikihBl foahin@Nthird wires

source and the circuit side toward the wafer. 10. The
paralled foseachoslier @ dieelirle pubstraleerxposed on ey pderiast Fideng

formng third wires parallel to each other in the

riti cl & poliveingnhetditimarhysystemecopyiriaimnigzer si de. 11. A

pol arj zi hot ol i t hography system conprising: a
r%F%ﬁeéuE%ﬁgPrate; 10 pol ari zation structures on the

r@ilareAagios vipsdriat 6n tiaNdtidle kebstatepadd er ns, per pendi cul ar
to the polarization structures, on the reticle

seifsgtpatterng perpendicylar ¢p fgiolasizatien golcaies: anitlmreticle substrate on

structgggﬁgp&%re §§%¥%%8§%9§w§&%£ned inclaim1ll

wher ei n pol ari ructures on the reticle

supstrate c rise.wres.in rpendi cul.ar .

o ent DR RRAD R Bt fpthimy t BERRET thecpoilzngpg seyapgpon the
reticle 38bstlagd dBRhrisB witeBiinth pdrpdhBE@hoddheatidaltd tHeZRlch® Patterns.

structures on the reticle substrate conprise wres

Py al | Bhe §R1BRAGHCIAINGS in dfim TS IRYE G0 argaﬁi)ﬁngft}héetﬂres on the

claim1l wherein the polarization structures on
reticle sebstratescomyiyist mates pewiipltosechwthess spaced | ess than a
hal f of an illum nation wavel ength. 15. The system as
cl4ai nmethd systehaagrelhimasthier gaim 1 hevhetei thet pgd@ida@omStructures on the
.. conprise 20 circuit |lines parallel to each other. 16.
reticle gpstralreGomarise Wireaspasad iis daiaairt srdlwnmatiomwaydengih.o
substrate has a polarizes side and a circuit side; a
widre | H}t‘epys@ﬁm taseclpignedr jnz elairgj lde wherein the circuit patterns comprise

circuit lines parallel to each other.

16. The system as claimed in claim 11 wherein:

the reticle substrate has a polarizer side and a circuit side;

a wire layer on the polarizer side;

first wires parallel to each other from the wire layer;

a circuit pattern layer on the circuit side; and

the circuit patterns include first circuit patterns in a perpendicular orientation to the

first wires from the circuit pattern layer.

17. The system as claimed in claim 16 further comprising:
second wires parallel to each other on the polarizer side perpendicular to the first
wires; and

second circuit patterns perpendicular to the first circuit patterns.
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first wwres parallel to each other fromthe wire

layer; 25 a circuit pattern layer on the circuit

side; and the circuit patterns include first circuit
patterns in a perpendicular orientation to the first

W& es Thosystdne ag clagugd inpdaitre ¢ whasear thelfirfherasytgtagamasomprise

first liﬁéﬁxlé?q?(g}ﬂe?ts cf"(lérgslgﬂélcigg &?{t%aleé%ﬁgrgsg({fé}sr%c{}%@nz?e gcri]r%u}/tms {rr?zisged on the
wafer.perpendi cular to the first 30 wires; and second
circuit patterns perpendicular to the first circuit
PRY.t er fife systdn & iBe YP LRI A% GkBETEInikit &1 Bid@ation having
wherein the first circuit patterns conprise first
the polariper sidet tewanhthe diwnihatiorsdviusdedind ghevarauitcade tpwntd the svatsd:.
predetermned circuits imaged on the wafer. 19. The
s}t enTlas systean ae dlaimed Ira¢laind @ 6 flurthdredongeising thirdgvieds parallel to
rientation having 5 the polarizer side toward the
cach oflief {TnhRASH U SLDSHHE £XBRTAT PR ERIILATAT i8R do t ovard ¢ ho
wafer. 20. The systemas clained in claim216 further
conprising third wires parallel to each other in the
reticle substrate exposed on the polarizer side. 10 19
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