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The present invention relates to the field of
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light used to transfer patterns froma stencil, or

phot ol i t hography reticle, to the wafer behaves
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circuits size features to neet the new
One promising technology offers a partial solution for amortizing existing

cost.

investments while providing sufficient longevity to shrink the integrated circuits. This
technology uses water and is called immersion lithography. 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.




mar ket demands. In view of the ever-increasing need to
save costs and inprove efficiencies, it is nore and
nore critical that answers be found to these probl ens.
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ﬂﬂé}sé is a top view of the polarizing photolithography reticle system of FIG. 1;

FIG. 3 is a cross-sectional isometric view of a polarizing photolithography reticle
system in an alternative embodiment of the present invention;

FI1G. 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;




FIG 10 is a cross-sectional view of the polarizing

phot ol i t hography reticle systemin a reverse resist

pattern phase; FIG 11 is a cross-sectional view of

the pol arizing photolithography reticle systemin a
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d ition phase of a transparent material; FIG 19 is
an etc}zl:lgi(%:)&%%’ss,-secti onal view of the polarizing
phi@s. akii hegeaphyiohgtiel ef Siggorimzing pharldhdeesphatretide system in a
reverse mask phase; FIG 20 is a cross-sectional view
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FIG. 20 is a cross-sectional view of the polarizing photolithography reticle system in
an alternative reverse resist pattern phase;
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.




under st andi ng of the invention. However, it will be
apparent that the invention nay be practiced w thout
these specific details. In order to avoid obscuring
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system with patterns on the polarizing 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 wafter 2212.




The circuit side 106 includes first circuit patterns

108, such as patterns for active circuits, passive
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Referring now to FIG. 7 therein is shown a cross-sectional view of the polarizing

photolithography reticle system 100 in a polarizer formation phase. During this phase, the

wire layer 502 is etched exposing the reticle substrate 102. The etching process creates the
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Referring now to FIG. 11 therein is shown a cross-sectional view of the polarizing

photolithography reticle system 100 in a formation phase of the first circuit patterns 108.
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phot ol i t hography reticle system 100 in a reverse mask
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er of layers of sane or c? erent materials.

Reffaring mjp\mtva 1@ 1Rl @ereliDist shomai m c;@ssmmnaiaview of the polarizing
photoiﬁ&%l@?%&%? g%:iﬁﬁ Ilgqv}nge}cnegige&rgﬁlgﬁ]% 1'6@1{2]1%!( blapk phase This alternative
phase #s83hitdr PAd SHdRoPRRIBankIMHabOGF FI S5, ARED6Iarik-iiidd BMES1SEe reticle

resi st layer 904 is patterned in any nunber of
substrapr 023 sesqatgupithas stiachmant! lager 12ﬂ0 guclbaaphrofgeor chrome based

ot OB PR Eub Lol T U B R oy e i

substra®® BOBSani kA tBOhiRnik{ar 1220t he first intra-line
spaces 112 shown in FIG |, and regions w thout the

fHorf stustiatizaipvrpopave dieltBelynowraya 122%1s shasyn of e iside eqnsiguous
rst, Li.ne e C
layer, ar[ %,lmt H%u der %)%dl:] tglgtnlft S} %%10?'%(\% ea’rg ngc\{\fprei‘éps{: Acﬁncllt iaéng 4} 220 may be
str auﬁb@tvvtﬁ@ﬁfféraa Ifuamr SElat @€ s SR &Qﬁﬂ“c&homaﬂﬁalpat terns f or
the first circuit lines 110 shown in FIG | and. t
fReferinginee fhf B conherts 15138 Wehdwossricqtioap! \1iewwfefhe “polarizing
i.0 :
photoifi’lﬁd&%&%‘y r%ﬁcl% ygt:%% ;(?({ g‘n{ allcl: :}?tgiglla’%xl/% ?f%é S%?f}%ﬁ g#]ag’e Sﬂﬁmltematlvc
phase fslsimildr toahd assint patdringhaseedFlGeaeDtsnOfhid prese, the 1csist layer 1204

predeterm ned first ci rcw{l per.iod 204 shown
is pattgne(hgf B 1HY bey il recepiess, sueh as vty afases & %E e pattel n on the

resist Eﬁ%&sﬁiﬁ @ﬁﬁth:‘ﬂ@ ceMbeYs @ftotf&% RR! B4 %ir891 20 shown in FIG. 2 and resist
phot ol i t

ography reticle system 100 in a formation
strips kﬂ@dﬂmtmcmttheiefcmssi | ¥i2rtodptm patd eraspdes.306L T hE)tsﬂmnﬂgnons of the

t p r.cui t. pat.ter ayer 902 i.s etch
recessegxl)@&g zﬁ‘gi &‘ﬁeW‘Bg} pt hé: IS5 "ftng égq_%fgnf%nmsrﬁoeﬂg:t @leﬁanents of the
predet&{rgi‘?&ﬁﬁls@ LeRties pdRdf 2065dhoGin MUFLG. 11 ﬂﬁsthé-mstaﬂi@'cst &) shown in

first line interconnects 116 shown in FIG

FIG. Iragd grestbird egicstpatesyiépo,gespestiiahn in FIG 10 i s. renoved
the fir ircit_. atterns 108 with the re
et B IS el MRS s Rt b el &Y s otarizing
photoEItﬁ@g'rﬂilﬂz refcle aIOQ [O8S e@B PhhRNBluriM @k Phast NBe attachment layer
polari zing phot ol |thography reticle system 100 in an

1220 ialetehed i well phovginas lof Bhaniiodh sekstrateh] 202300t gegatrpyae substrate

cosBPRR, TP Ry R RS Bl BcPIIOE Bhl  t

substreﬂé@%e;ﬁs&s COF. Q‘ﬂle\t\&sﬁéﬁ 12@/@1( arddadhmenn Hiay e 131422@\!6(5 aechth@polarizer
chrome or chrome based nmaterial. The attachnent |ayer
side 10dywigh e aspshmeis laves { 240, pighed indeamedo be applied over

}@a%g{rﬁ% 2‘%46\& to %%’SltSr Bt ?soam%hda Qo REct AL AGRIELY the polarizing

photolithography reticle system 100 in a removal phase of the attachment layer 1220. During
this phase, the attachment layer 1220 shown in FIG. 11 is removed resulting in the reticle

substrate with reticle substrate recesses 1402 on the polarizer side 104.
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For illustrative purposes, the attachnent |ayer 1220
is shown as a single contiguous Ilayer, although it is
understood that it may not be, as well. The attachment
Iayer 1220 may be stratified with different nunber of
f%{rég r%;f ?(ﬂgl@ rl@lﬁcﬁe‘? ?@Ehoq;ﬂ% ?oggészsg%t?%glﬁgﬁewgf fﬁ%‘(’)}%olarizing
photoltth@;rﬂﬂiydfehziengfsteph OD@ | 111teh pgnapdrymatetihlcti@osiyioh gritadd Mg this
an alternatiyve reS|st pattern phase his alternatiyve
phase, fhaaie lagers| Gl ghcl s chiSme &Y §%"% Pf’e‘%ﬁg el b5r deppgited on the
poiarlz%r sﬂa‘érl'()ﬂgmﬁrﬂ!% tﬂ@?@tﬁ}le Etkb%%rﬁt%srb@éssésabél@ﬁ Iigxoi‘f]iustla?lve purposes, the
I'n any nber of processes, such as wt
wire 151}@8 @60Dis sxhobfeama ﬁhgcmanm@roms dayet, pdthongsitss uh@yﬁoodlﬂﬂmt may

ok B RS A0 ST B A8 s o same

or dlffg‘%ﬁﬁﬁ%%gsoz to formthird wire spaces 1306. The
mensions of the recesses 1302 and the width of the
rRefesingstaw ps FIGOW dwerdinnnshavn eheossegelianeheistsolothet rdarizing

A S R b
phase, tthé WiireVl’a)Ve@ 13P2GRSwA 361G BSRashbv&l and Refeized BEpadaw the reticle
14 therein is shown a cross-sectional view of the

Substrgellém 2hgghe mﬁ@tmwb@h@igrlawwr HOR cliltedsyuh dipg motprials efnthe wire
layer E@ofd%gﬂlzf fhhllauw 0 Itﬂlk)]% STI% %%fqvaf Qﬁed g%@ﬁﬁ% pr!x?e%‘? may be any

numb&WISkdatRs 1R0R at etchre@athemiat h&bl@:ﬁdﬁb@bﬁﬁt (&'SMP)&‘ Gﬁﬁﬂ@ﬁ)ianzation
140 The et chi ng pr ocess creates th

structispab e argdermrst wetbrihe materiad jo€ e rf’élal&s%wb%ftﬂée 1&g e thind wire
1402. The resist layer 1204 shown in FIG 13 is
renoved and the polarizer side 104 with the

aRéiaﬂ”hi@;Bllrth tayed. 12 &G eintichibdyn hscrodsemntaohal Refeor tlwgpolariﬂngj

wto FIG 15 therein.is s?q wn A Cross..sec i onal
photolﬁhoglﬁ%hyp&t&}q FYHEM PHbibiant HEGMARRyIPpiEr & ’&%Pérﬁ igparent
r f

matert PE@)Z ?H@@Esquggrgfé? t g{%:c% ?g%ﬁ&nggt%@fz 35 gﬁrégf%g ol rt] g\ll\a/l%exllarl] 802 of
FIG. 8th“ns ph]asa s onpenmleldumlefgthut phage,ithe trhisprehi whierials ki3t sushas SOG

wWith reti Ies strate r 02 o ariz
or sich; tatepgiednsy RiRa i % 04 e i gSPrer B EhkRo 8. The
transp&rehfl 1915@1@19%02%@ ccﬁé't§é’\’f1&f111}é7%1&q|@rdu¥1|n§§further processing, shipping,
phot ol i t hography retic 1ystem100|n a polari zer
and imegreed ahcmemufacbmmgh%ét iBLpplatzathinsstryshegsel 718 dveethe third

wire GG daB&: s PR WG sPit o ey P She ARGl T ifptg substace
1202. '@k fEhew sy l@ﬁzﬁo&sﬂt{ 28 KRSRS S 514D 2nd BRrschbddusire 3pdoée 366 shown in
ur poses, wire layer 1602 is shown as a single
FIG. mnl@a@ﬁﬂleltwé@alelalwwérS02 shaven Wridér 8t ood that it
gﬁxfe{rin*gi 0 Vt\llo ?ﬁdg?é ftheerleeln {5 \r%&rr\gn aaéfgs-s]egt(i)&lamrewp §f the %olarizing

photoihbEr@p@ntetiohd eydt@hs100RRT e raltBgatiow 1&\&rsl€| faaskl phisbeaisnphase is

IS shown a cross-sectional view of the polarizing
similar to the reverse mask phase of FIG. 9. During this phase, processing occurs on the

spaces

circuit side 106. A circuit pattern layer 1902, such as chrome or chrome based material, is
coated on the reticle substrate 1202. A reverse resist layer 1904 is applied on the circuit
pattern layer 1902,

Referring now to FIG. 20 therein is shown a cross-sectional view of the polarizing

photolithography reticle system 100 in an alternative reverse resist pattern phase. This phase
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phot ol i t hography reticle system 100 in a polari zer
mat eri al planarization phase. During this phase, the
wire layer 1602 shown in FIG 16 is renoved and
pl anari zed exposing the reticle substrate 1202 and
eti e 0 h
is snmieu o 1 C%!:l% %#Esebﬁﬁélg prh?sce(?‘fsiﬁ[ 63§ %u&{gg’, lﬁgpﬁﬁste th‘é'}@vcrse resist

mat eri a Wre rd w

layer 190Q2s p’éhane@rm\aay mmd)eploﬁrp&lfdemkl s:mhmso\eﬁls& ]l?(ny (bee hmm The
nunber of processes, such as etch or chem ¢
pattemn@b}lj]gﬁp%eﬁe 58S l§ﬁe1(]@|%)contfrmsr1@veb§ﬂ TSFGSSEst %O&g to form the first inter-
a t I t
in sy P ARG 4 0.9y STy (il et i rson
withouRéir e mrrcunghmvw 110@1151\/65111 ]EK}tlhta}rﬁmhllmesmelnmmeas [16 shown in FIG. 1.
Cross- se g vi ew of the

ol.ar
The refios 619 oG MO PELEC Py DB feLet FHeuings 4P slgyyin FIC. 1
and th@ eff?ﬁsﬁr{e' ﬁfércfmﬂ@&s qf s anbwARS RAGENt Thé@ﬁﬁfnsﬁlns %@% fildiier-line
phase I's simlar to the deposition phase of
spacest rldrbpanenti@at end alhe 8oL indifa-lire| sBaces. 1 1T-r8|119tha§éGa k conforms to

i onal Dur i hase, ..t he ar ent eri al
the reqgiggmeng gh roqecdianingd EPREtu bl SE HR S0 E e
H@éf@zrrh zz'rq{ovﬁ kfle1d 04 aRebit N 5ihvRoh @FdsgabitRMas HeUCh U@ Spolarizing
1718 transparent material 1802 protects the

photolﬁbcbgaapl%retlgied@fsm l80rinrg fligrndive foroeéasphgge of the first circuit

pr g RS R S S R UL b TR s 105 o

FIG. M. MeurRages pAaQ0 thel biecdithpattbrivildyer S9ages 1deb @@amg Ske reticle
t he naterlaF of the reticle substrate 1202. The first

substraf rl@03pAbe stclpm SFoRFs Fisates dhe Jirgneirquiteliaesc bHY apd the first line
mterco%’i)lgc(:“tgsilg%q O%OVPPFK? Zthé;c ve?s%nw'sfsis:?zé‘%t thE%es aown m FIG. 20 is

trans aren terial Rown i1
removadwnd t(he Ehﬁcnﬂ:ﬁt phered 108 sitls hewatide suterstedE02 ertad:an\id ew

of the polarizing.  photoljthography cle s
| Refiiiag perradiGe 3 cheidl s Hekn dradali #L%%lewﬂé Pl potarizing

photol?h%‘h%ﬁc LQu&OE T2V S&ifRS lheP hﬁ%%n?f ifleiod: TuUr ﬂh@g polarizing

ase, processing occurs on circuit sid
photolilt@«ﬁg,ra;#himslyetamt 2mt1ladmt1b1ayerd1ﬂ39t©f2 ﬁsmciheaélunhmabwa grurce 2202
one base terial coate

throush pBo g 85 PPOB T R e i Shel SSRER Paerrh adins & Bpptp dyconted

sennmﬁﬁu&ﬁ?w%ﬁ£9§®$ pattern [ayer 1902. Referring nowto
20 therein i s shown a cross-sectional view of the

pﬁﬂlEaICDa;’fﬁdlg:emmoﬂmtDit modrrapHip retidet e phetoemist dayer 22dA on the

senic G SEP IR Y2 3k P31 2 aB RSB ER e A e BbeS fomptte.
Fite pbQuizidr pRdolithbsraphiasicld REsteQVer®e if@sdeSta lHgdY Bhinsparent
1904 is patterned in any nunber of processes, such as

substravtp tZkMa dfaseptetal scheafsed idica pagvasiza vo pdhaizaye sectures 2215
and cik a%nm??fﬁ51904 contains reverse recesses 2002 to
! ggfﬁﬁ A 'rst inter- line spaces 114 shown in FIG 1,

t NEhe igr&deni Ndyktaml iineapphiages blanghaanclenyth| & rldlaﬁdjld and the
regions wthout first circuit Itnes 110 shown in FIG
modificaignstipy athen wanelgngihs eans be p8vieustostheiskilledpn die art based on the

description of the present invention provided herein.

The illumination source 2202 produces light 2218, which the polarizing
photolithography reticle system 2204 selectively allows through as patterned light 2220 to be
focused by the lens 2206 on to selected areas of the photoresist layer 2210 to reproduce the
pattern of the polarizing photolithography reticle system 2204,
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The reverse resist |ayer 1904 provides patterns for
the first circuit lines 110 showmn in FIG | and the
first line interconnects 116 shown in FIG 1. The
di mensions of the first inter-line spaces 114 shown
"__If[‘bé@ug‘g ho@ng, t PRy fiar Sthcﬂeﬂlt ra- kg Szpaﬁ(?\§ J:H'Eg‘t SHOWN doarizing
conforns to the requirenents of
photoliphiedgiher syistreed 2300 &ir Gbricating pepiaedmzqﬁlommhwglaphyFrleGoie system

2204 18rq95§1€1§%(ﬁ{n]2g%gqo \tlt\ielt [g\%SFe:.BI? ne\fzeétlérgle; | Qﬁylﬁ‘gms B?(\M] irftludes providing a
reticle @H&Itx‘ét &@QB@PQYDZ %1‘11@1'11? pokseanl Qfichtedtn alctRfifdklierate in a
formati on phase of the first circuit patterns 108.
block Th04 phlasiehing diawitl patters dhehé oethdde isobstibrase dBidehepposite the
circuit patt 108 of FIG 11. During this
po““”ﬁh@%gn“PHSS%V? ﬁfﬁgﬁtern | ayer 1902 is etched

GXRASIRE dtsh@vdréﬁ fhel ®c pbddbstihAnBod 208 had hemeloahhdpgcts.
process creates the first circuit lines 110 and the

fIf hes begmdiscavgtedrthainm detasizinpematkoank garFpgmanutapfged with fine
wire rrgaﬁ%%%l g %ueﬁac tof Y &l f,lg'ggqc%sﬁgtheoglrﬁi?ﬁn%g sﬁs? c%)fltﬁ{éo\/oegmduce

Ci rcui erns ere
the deSikdiShslatigatibd Gdr &{eea;iﬂ!ﬁaﬂ’mﬂ of B&ile(hpd)lﬁglth@lfa;ﬁ}@ EED]EJ) 22 has been
therein is showm a sinplified schematic of th

showngbatdpPrical eregHp i eash élger EpHbeos it BRPS) o‘on%%’f%q@ﬂt“ﬁrél the use of
t i iz
polariBIRER: (:ERE e east dph 18 BRlBYASE [ et progess margin can be
obtainéd.om the il lum nation source 2202 through a
pol ari zi ng phot ol i t.hogr.aph ret'cle system 2204 and
| &prh %%Bﬁ%mtgataﬁ‘%g&? e TBEw ‘f58 t%?‘@Fat%gﬁseq‘*F’r?é TE or
Sgm,C f | r&si 1
™ pﬁfé@%@%’z%oﬁ&?ﬁ?&éﬁ%@éﬁﬁdﬁ%‘?@ DER0T QR0 G coicle
substrate.l $ingleraxpnume nidwnsmamiegznabedclue‘reduwttb Smlffr@nlaﬁ@wblliehte@mg, this

The pol ari zin hot ol,i t hogr a reticl.
inventiflo| G ar TP OAEEFEME il are TS BL TP e ESTy o RER e can be
perforfiedl 8fs{! high QDA aith YoM alibd SBLhOEnIEMBEhEt With fhe use of high NA

pol ari zation structures 2215 and circuit patterns

systen216. The present systemis appllcable to any
SR GRS Erigt RE! The reBar bRl o rRBUE SRy Plgop ot the
illumifdBgdght RASQs @Bedcdvitifl@R i gPNiAORe8fin I@eRli@S@Nbgraphy systems.
i nvention provided herein. The illum nation source

The ﬁQQ@’Qrep’msb wadhe miaghsuriee glloy ifcgﬁnerﬁ@erpj@l eapital wgestment and re-use
of ptogff:x]? te%sh 1 % atS L& talf:lt%g\?eh ‘?él tﬁ%%g 5%8% £ ?%:Ih}{(%f)%% d}gdc&f These

increntiyitdl hﬁxckt&ftﬁtsZﬁ@ﬁar@ﬁdb @uﬁ'&ie&ttc@x@e\aty&a$ Safn 1tolde
photoresi st |ayer 22 10 to reproduce th ttern of
i aneihsF PSPF?FQS Hubthsiar ?%%E;‘P&?}Hgﬁmr”é‘t“b%t%t w@ Ao fects of the

c1rcu1ti}%tt§(%f rthé]glr . Il(g(??lig Jhg‘r pife o% E%IS ?%§u g@@??o@dfrla@é’f’e modeling
and vitlde. "]f}ﬁbaiis@aetsullngmampﬂhad |1tzth1gte|dh:ﬂ‘tmt5| )tibidgeﬂptg/toneiucedi gost.
S’¥I§Ltls?irphas been discovered that the polarizing photolithography reticle of the present
invention furnish important and heretofore unknown and unavailable solutions, capabilities,
and functional aspects for developing new integrated circuits technology nodes while making

the re-using proven existing equipments and incrementally invest in evolutionary changes.

The resulting processes and configurations are straightforward, cost-effective, uncomplicated,
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2204 in an enbodi nent of the present invention. The
system 2300 includes providing a reticle substrate in
a bl ock 2302; form ng polarization structures on the
reticle substrate in a block 2304; and etching
highly Qf%lrsﬁtlill'etaneaetffe@{l%s bk hﬁﬁ%ﬁkhf&h% gﬁr{gait(rﬁ)vﬁpte%hr?dl s and are
opposite polarizattfon structur In a block
thus rehdilyhasteth émmfﬂcmntdwmcb@onmatcaﬂh eapnisenng imvgntel on cmh dsviccs
has., nunmer ous. aspe h been di scovered t
SRR g e SR P P a AR IP o Pedits PR mode it s
to be Hﬁcfe?st&ﬁﬁhla@'ih&?ealﬁiﬂa&@&e il B8 oAR S dORPREDAE wAIP b%hz@)palent to
chrome and resist coating, to produce the desired
those qkdledrmzthc grinflight phheadpleieag |d@$$r®f101dué¥00@idptgije it is intended to

embrac, Aoy REES oo B80T R pP Bl dBhacoe of the

includ@Uiaihst A B @attesesed FortPRraihi g adowh glhthe atcb@npﬂ@@ﬁc drawings are to
contrast can be inproved. Thus greater process margin

be integpyptetén ap Puairpee. andmentieritiag pese. is that the fine wire
mesh coul d be used to generate the required TE or TM
pol ari zation with both horizontal and vertica
pol ari zation structures on the reticle substrate.

Singl e exposure illum nation can be achieved with
self-polarized light using this invention, such as
cross-quadrupol e or annular illum nation. Single

exposure can be perfornmed using high NAwth

pol ari zation Iight enhancenent with the use of high NA
system Another aspect is that the present invention
is providing polarization of the illumnating |ight
source is needed with the high NA used in imrersion
l'i thography systenms. The fine wire nmesh on the mask
surface allows for increnental capital investnent and
re-use of proven existing equi pment to achi eve new
integrated circuit technol ogy nodes. These
increnmental investnents may provide sufficient

| ongevity to 35nm node. Yet another aspect is that the
present invention mtigates the polarization effects
of the 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, and functional aspects for devel oping
new i ntegrated circuits technol ogy nodes while making
the re-using proven existing equipnments and
increnmental ly invest in evolutionary changes. The
resulting processes and configurations are
straightforward, cost-effective, unconplicated, 15
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highly versatile and effective, can be inplenented by
adapting known technol ogies, and are thus readily
suited for efficiently and econom cally manufacturing
integrated circuit devices. Wile the invention has
' i onjunction wth a specific best
THEIﬁﬁ%@fﬁgﬁ$?%gﬁggﬁﬂg$understood that many alternatives,
nodi f i &@bionsig ;ﬂnncblwtmgrzaﬁwcmsiewdompbiemgppar ent to
those. skilled in the art in |light of the aforegoing
d@%‘ﬁ?‘]@te} ISHOIC AR ngly, it is intended to enbrace
atotmﬁlg%ml/taﬁ&matﬂcﬁess omelréﬁ&@tdb@ﬁae aﬂd variations
that fall hin the scope of i ncl uded cl ai ns.
Adtthingcirevis patierng ont the hetiaé mub&trageh owmt bide opposite the polarization
acconp$%¥* %;dramﬁngs are to be interpreted in an
illust and non-limting sense. 16 THE I NVENTI ON
CLAI pol ari zin hot ol. i ra stem
o Dhd Sistens ab R 54T, Pt b Do ol AR structures
on thepf@tlélfz'sé%tta@@c&%ﬁﬁ’s%tf%ﬁﬁfn Q»ff‘wéshi% & gt tpEﬂl(ﬁClﬁh’tb&Iiér@ét%n @®Nfle circuit
etching circult patterns on the reticle substrate on a
patterrsi de opposite the polarization structures. 2. The
systemas clainmed in claiml| wherein formng the
p3:)| ar i Ziad $y@tens by dainudes clam t héeredt t@imngioglotatzetion structures
nprise formng res in a per endic | ar orientation
on thet* %tl%elbétr?fe &Ptnprlﬁf’a BHgVIres pat%t@ E § clained in
claiml wherein form ng the oIarlzatlon structures
oh t heTlﬂfewStqné aseﬂaquaﬂézifémrrg mihgeeit Gringthginodagization structures
on the> lie'tl e ﬁ%lb\s;\%ﬁe %81%91;;95 FO?PH]H er-gls]% S%ALE t%ﬁn %l l?ﬂlfr?fj a1|1 illumination
clarm erern rormng  he po arrzation stru
wavel@igtii.he reticle substrate conprise formng wres spaced
| ess than a half of an illumnation wavelength. 5.
Toe syshefssn & ahiiRd ih Blabh divhdcinRRhRIgNheLiedi Nt comprise
circuit patterns conprise etching circuit lines
etchingairenit lenestpgradlakle coethether. 6. A pol ari zi ng
phot ol i t hography system conprising: providing a
reticla mlttn'schrgaﬁmdtiahdgn@ha spstbmrdomis'stg,de and a
circuit side; oat a wre ¥er on the pal.arizer

P u&oﬂaﬁhﬁ'& syt *agf”}ga%qla%ﬁl i ! pSIPYL EFCS

f&ﬁﬂhgguh&ﬁ%§&%§th@p&@ﬁmﬁ§ﬁk5t | ayer; etching first
wres parallel to each other fromthe wire |ayer

betaliegn redid lavsc es thesyire layer;
forming recesses in the resist layer;
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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coating a circuit pattern layer on the circuit side;

coating a reverse resist layer on the circuit pattern

| ayer ; formng reverse recesses in the reverse

resist layer; and etching first circuit patterns in a

Rer penﬁfecgs@n Q¢ I.eithad PR R ¢ Beldif StehMy 88 ASOBYLSCpatterns

circuit pattern layer between the reversé recesses. 7.
comprikb dosyiag dirstaling ligereohdcts Girashmiding wetthat podiops icsi prgdetermined
. . formng second wires parallel to each other on the
W“”“%%W%??%%FW%W “perpendicular to the first wires; and

formng second circuit patterns perpendicular to the )

94 r st ﬁmf‘éf@mﬂ pathbpedin clpm g fm‘@@r §YaPEHI G Blasing $re@rientation

havingi tﬂ%%élgrii%rgid\éﬁ?g&gﬂ el ﬁlﬂ‘}iﬁgioﬁlg‘éuxfcie LRl g Jil%H%t Lid@ A S MRe wafer.
conmpri se t or

la
ormng firs I ne interconnects

i el di,ng vertical, .paort.ions. of Ppr deternrneg Clrcuit: .
aged brovkat il iRl AL SEPLRRE fofihf e, wire

paralleBtof dath B¥er HOMP kétil@ibph@6 kXghsad o tHeggdl @tzeOgide. havi ng
the polarizer side toward the illum nation source and

tihe CiAﬁHfaHz%ig%Oio@ingap%?%yé’t@ﬁ%bmprﬂﬂ?: The system as
claimed in claim®6 furthefr conprising formng third
vd reasle spieatratd; el to each other in the reticle substrate

exposed on the polarizer side. 11.. A polarizing

S BR T HeBRy oL Pl e e SHBFIe A & reticl e

SRS hak@ns BPHREE kR Gl dACE JidESpRBitd the pbREi&L @ structures,
substrate; and circuit patterns on the reticle

spbst r’ﬁjr'eesg@f&nfi‘%ébi_%ﬁnéapiﬁ%ﬂﬁne 11 heeRrel ﬁ{ei}%@e{riz‘aﬁon strucltures on the

structure e systemas clained’in claiml

reticle whisstreiervotripeisp olims iizapérpendtulucirienesionto theeircwiepattdogs.
substrate conprise wires in a perpendicul ar
oIr3i. ent’Bifel GBtelrDad bleintddr Gudldimpal twhers thkSolalhretiay sthemras on the

. claimed in claim1ll wherein the polarization

reticle gubstiateuoawrish Witse Pasadel tecaclsfBt rat e conprise wires
parallel to each other. 14. The systemas clainmed in
cldai mThe syteat af elatprs ipotlein Zhtvhereistheuolaiizagoppirydhges on the

reticle rﬁﬁ%#fﬁ%&(}iﬁ%@%% F&ﬁ%gﬁg ﬁé QI I[e's? ﬁlawiarh%ﬁ' (ﬁ” %ﬁi@gmiﬁﬁ%@&%@m&n&th

on wavel engt St em-as

cl] ai inclaimll wherein.t CL I cui atterns :

chpr O Sefedt irtidarpsrin 161 SbeClhie Bl Piiggns comprise
circuit 1€ SHSNEM fchGlgdrmed in claim | | wherein: the ,

reticle substrate has a polarizer side and a circuit

Side; 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.

I8




a wre layer on the polarizer side; first wires

parallel to each other fromthe wire layer; a circuit

pattern |layer on the circuit side; and the circuit

patterns include first circuit patterns in a

PR’ Penglcik@m & él@iﬂ{e@tlh‘%ﬂhiﬁlol ¢ Wherefnl thetrir (ﬁl%ﬁltfﬁaﬂéﬂaﬁ Remprise

circuit pattern | ayer. . The systemas clained in
first lired iafemgoh@edts far hhrelcbmgrmlitlsair@mcs@@é ptedatoraineg airanitseimaged on the
each other on the pol arizer side perpendicular to the
‘first wres; and second circuit patterns
per pen |cular to the t, circuit patterns 18 18, .
THe sySteehiske &1 qitHe imeleih SR STHRr S e Pifdgtion having
the 901%15&%L F@Extdecfl@ﬁhﬁgﬂﬁfdn%%urcfc lah& Ehel diRgit 's%%@&lﬁﬁﬁ@@vﬁfer

ding vertical portlons of predeterm ned
cuif

A ot $YOBAE b tCin ABPLS ther OB RAAE IR A S ras paralle t
each oth@¥imge iletlctd‘selbﬁtodtaex;iﬁéd s the pobiraedsiddie il unmi nation

source and the circuit side toward the wafer. 20. The

systemas clained in claim16 further conprising third

wires parallel to each other in the reticle substrate

exposed on the polarizer side. 19

wafer

19




