LNTEGRATED Cl RCUI T SYSTEM W TH SUB- GEOMETRY REMOVAL AND METHOD OF
MANUFACTURE THEREOF CROSS- REFERENCE TO RELATED APPLI CATI ON [ 0001] This
application clains the benefit of U S. Provisional Patent Application
serial nunmber 61/073,362 filed June 16, 2008, and the subject matter
thereof is inconorated herein by reference thereto. TECHNI CAL FI ELD 100021
The present invention relates generally to an integrated circuit system
and nore paiNTEGRAAED CIREDIT SYSTENMSHITH SUB-GEQYMEIRY REMGVAY) AND
sub-geonetries and singularities from photonask data and the integrated

circuits produced ther eMOTHOPAGKGRANIF ARTURIWPBERFOEOr ated circuits find

application in many of today's consuner el ectronics, such as cell phones,

vi deo caneras, portable nusic players, printers, conputers, etc. Integrated
circuits may include a conbination of active devices, passive devices and

t heir interconnecti onGROFSMEHERENEE Tt RELATEDUARPIfI@AMIONt i on typical |y
requires a mnul titudephot omasks, wherein each phot omask defines a specific

desi gi | qued1]t s @g)_uimﬁmacmafstﬂ'helﬂe_ﬁéﬁtpwmssanom%m{lm}t& 1i8&i1§ncs%ﬂa ina
series of shapes indicating the regions that are to be processed by the

parti cul AmPshaaE: 102 fHed Sinepl 6 RORS. andtheshiegnatisr Hestof 1sThevrpaathd hareinon of
all of t L he phot omask set, when processed in order, forns the
circuitr?ﬁgfﬁﬁﬁgéFﬁﬁgérated circuit product. 100051 Cenerally, an
integrated circuit |layout consists of two categories of data: design |ayers
designed by a | ayout designer) and non-design |layers (layers generated with
Bool ean al gorithns and typicalIyTEGHbU@&Léungndry), These design and
non-desi gn | ayers can be formed by Bool ean algorithns rarmng fromthe
sinple t gOQOﬂé dberprdserdtigukntighirclates aeneraliuia en spegratell ricait Rgstem, and more

particularly to an integrated circuit system for removing sub-geometries and singularities

from photomask data and the integrated circuits produced therefrom.

BACKGROUND ART

[0003] Integrated circuits find application in many of today’s consumer electronics, such as
cell phones, video cameras, portable music players, printers, computers, etc. Integrated
circuits may include a combination of active devices, passive devices and their
interconnections.

[0004] Integrated circuit fabrication typically requires a multitude of photomasks, wherein
each photomask defines a specific design level that serves a particular purpose. The
photomask may contain a series of shapes indicating the regions that are to be processed by
the particular manufacturing step that uses the photomask. The combination of all of the
shapes in the photomask set, when processed in order, forms the circuitry of the integrated
circuit product.

[0005] Generally, an integrated circuit layout consists of two categories of data: design
layers (designed by a layout designer) and non-design layers (layers generated with Boolean
algorithms and typically done by a foundry). These design and non-design layers can be
formed by Boolean algorithms ranging from the simple to the complicated, which can require

special sizing.



[ 0006] Unfortunately, conplicated Bool ean al gorithnms can produce
singularities and sub-geonetry features, such as slit arid slot features,
within the mask | evel data. The singularities and sub-geonetries represent
uni ntentional features that have a size that is below the m ninumfeature

size of t i n rated. circuit technol ogy. . exanpl.e of this. may,6 be an
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them an r [ ) t Qn0bt.ai,n resultant djnension that es not
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unexpect etbseseqiian asid whioevdnC &ad 0o Uinandigcriitignpebbldnal 16@s HaRRgLeld) and
operati ng el eg‘{ roni c device. [0008] However, a sinple sizing rule does not
wor k f or T{ir$aet §95t5t ur es and some sub-geonetries and singul arities may
remain, 0] ' 868k tof RedBBSH- Mol t r I he
pattern ggod/_ ]or_ t he sub- ge_one%?{gtsﬂ}lge({‘a?%ge%g@gnaaqtﬁ%zajr?gtstkm?nlgf)égcb&ietoh% t ool
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or chane & RERNE URABIEBER, RO Ry ALED, SAMEIEERI I, ohuifa
devi ce pessibantainoension] A& es Ahusypaat detad wifotrharcentiths sfhogeoantriestaégadted

circuit systemw th sub-geonetry renoval . .In view of the continuing trend
to incr e&gcireisg‘]é u&?’ﬂ’@ftf’gr??(?a@éﬁ’feqﬁ’ 1ce5, copldl bgfarmet it san 3‘imflaﬁes?‘“i PREFBAGI ngl y
critical elcb@énieadswes.s be found to these problens. In view of the
ever-increasi ng conmercial_ conpetitive pressures, along with grow ng
consuner l@?ﬁbc?‘a’evﬁ‘o‘ﬁs a aHEPkendzigg s dae myt opplrion allt stesturesy ande sava gitul
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greater ur cy to the critical n SSi for finding.answerg to these
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solutions_to iheEe pr obl ,eg@ have | ong el uded those skilled in the art.
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vi ew of thaee falsddcn@heient s of a photolithography systemused to pattern an
integrated circuit systemin accordance with an enbodi nent of the present

i nvention,
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100151 FIG 2 is plan view of a unit cell ind e wth an enbodi nent of the
present invention. 100161 FIG 3 is a pictorial representation section of a
reticie data having a sub-geonetry. 100171 FIG 4 is a viewof a reticle
data enploying the unit cell to renove the sub-geonetry in accordance with

an enbodi ment of the prese J o) 0181 FI 5is aview of a
reticle data after nergi ng%és{aﬂ&g{}i{gl(ﬂpgbm%ﬁ@%ccor dance with an
enbodi ment _of the present invention. 10019] FIG 6 is a view of a reticle
dat a enpll8¢1Hg The yiesentcigvention pievidesoameeshas ehmanufasirs difrasnintegratedneirquitesent

i nventi onystd Q0% 730G forfnil ik oyuigh R X Y, P& s _
renoval (r)gP, Stt hea{szlﬂjugf ggeofrqré?l??e%n%% ad%i ﬁégtg% %n??s u?ﬁ@%@’t%esql?gg?% i)f’e&{:lgt a, in
accor danceempination itheesol ol threensticlo fdatah epplyieg erunit eplie atpiath, cell| @02 ddmbth&on8 i s a

vi ew of i vi-ng a singul arity. formed between two .Qr re of
the rect erllégrg(##a@ g%ng%é@ t\%l tsﬁl?'geoartn Fet glce I Sén%’;%'f% R itF %’é@d&%ﬁﬂé@“%f%ﬁm& ¢
enbodi menttidé dithyenp faseaing anvawgiated.cirlb@0238h thd feticl® ditg. a view of a reticle

data i ncl udjng pat chi.ng cell and/or nethod between two or nore of the
rect angul lﬁ&ﬁhgﬁs@rﬂﬁf@ H‘?‘%n%oq Provider an fegratpd cCuYsicRoRpTiingTretigle data

embodi Mmengn #hHhbBMait: easﬁﬂbt%ejoﬁl‘éﬁ'?t L%ﬁmgu[aﬁ%?dr_ﬂ&lbiﬁ&iéinsth@reéﬁ Sﬁ’e&éd thpgticle
data after merging the patch cell as newta in accordance W th an enbodi ment
of the pretidndatymusitdeBmn patdogdly or Franbinatiangheredf] fonrenivaing tiof subreeemetrpl ar y
process f | | t i l.ari i.n e tch.cell ta t e
reticle é@i £ %ﬁg?ﬁg aglgghred%ﬁ%:bzﬁa\?\nigp ﬁﬁ{ar%(;%%g%cfﬁgrgerﬁcgeoég%’h%%p@e ge atqd S on.

fabricated from the reticle data.

[0013] Certain embodiments of the invention have other steps or elements in addition to or

in place of those mentioned above. The steps or element will become apparent to those

skilled in the art from a reading of the following detailed description when taken with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is an isometric view of the basic elements of a photolithography system used
to pattern an integrated circuit system in accordance with an embodiment of the present
invention.

[0015] FIG. 2 is a plan view of a unit cell in accordance with an embodiment of the present
invention.

[0016] FIG. 3 is a pictorial representation section of a reticle data having a sub-geometry.
[0017] FIG. 4 is a view of a reticle data employing the unit cell to remove the sub-geometry
in accordance with an embodiment of the present invention.

[0018] FIG. 5 is a view of a reticle data after merging a unit cell as new data in accordance
with an embodiment of the present invention.

[0019] FIG. 6 is a view of a reticle data employing a unit cell in accordance with an
embodiment of the present invention.

[0020] FIG. 7 is a flow chart of an exemplary process for removal of the sub-geometries by
adding a unit cell to the reticle data, in accordance with an embodiment of the present

invention.



100251 FIG 1 2 is a flowchart of a nethod of manufacture of an integrated
circuit systemin an enbodi nent of the present invention. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON [ 0026] The fol |l owi ng enbodi nents are descri bed
in sufficient detail to enable those skilled in the art to make and use the

inventio S$~t ©.be .underst.o at. ot her enbodi ments woul d be evi dent
based on r"? Rief] p r@gegfs IR f’g% lég%ﬁﬁgaf"ﬁgla Sg‘ﬁé}ﬁ@m t%BP%{;l&‘é’?e“dWo REERE® C al
changes mnay réangatie sWapeh euthitl@pefidle RYstérh G dcbRd 8RO PRIt hn BBOBHRAEBE the

i nvention. %00,274 In the follow ng description, nunerous specific details
are gi verRiFB 'AVE¥S8PRough understandi ng of the invention. However, it will
be appar qob24d]h &Gt 9es h Regnb é)fbti'gﬁ)/dapaeingﬁleﬁl%'ag&gchm%g@lu AR GEERPEE LenC
details. In order to avoid obscuring the present i"hvention, sone Wer T - known
ci rcui t s,tweyert aore @hftheuedatiguls shaped witlio es setgd e pgstem ennakodase! Wik ni N
detail. ]eg%ﬁﬂnéﬁ?gfﬂé%}/@s nvsérrlltg)gvi ng enbodi nents of the systemare

sem -di agrammti ¢ and no b scare and, particularly, sone of the

di mensi or{8028] e FIGr 10 lie acliew idfya Afiicler &€ afiat noigimNtheaFchs B BXAGERr At ed in
t he draw n% Fl Gs. .%i m'Ig%rb&y, alflt ough the views in the drawi ngs for ease of
descri pt iP5 GEIGE P A cabgdinisnhet the PISFeNEHVER%Ns, this depiction in the

FI Gs, is[eodhjtracy1f ara ibe lekempaReS t Rl AV -

oper at ed [i n zlm orientati on@%ﬁstgggg]e&%er [ nﬁéts%/f; reﬂggl%%ﬁg%%'%{gg%%ybo?’

di scl oseddding t%f‘e%@h prdlto thatdtialy sysiem ih eatondasse wohraprembiodimart af theyprasant ease
of illustrabligh description, and conprehension thereof, simlar and |ike
features one to another will ordinarily be described with simlar reference
nuner al s.[002500303. 1Rois adboposiattof ¥ npthodas esnufabird & am infegiatcdeitat Systsn msed
herein is_defined Sftﬁ Ia%?glg[arallel to the plane or surface of the

sem conddBEBPOdEaf© %8‘5? &0 i ts orientation. The term "vertical"
refers to a direction perpendicular to the horizontal as just defined.
Terms, such as "above", "below', "bottoni, "top", "side" (as in

"sidewal | "), "hi gherBEST MORE FOR QpRBYING'QVEIMTHE eNMENTIGer ", are defi ned
Wi th respect to the horizontal plane, as shown in the figures. The term

"on" nearg2ohathé fetosvingertibddanénts HRIdREHbANRITE QITRIRIaE to RMRdhodthGillda! N
" processi, ngl"e as used herein includes deposition of material or photoresist,

pa: ter n: iyt é‘gg? an¢esrehe prverton. Bitiel hegindersioadithing Pthah@ﬂmdimmlwauldof t he
mat eri al pgr, : c re.
belevid &E&ﬁbxﬂhe%ﬁe&éﬁ%&%ﬁfhe, bk faf @ﬁ%&lﬁ %g%%?sé (rgf}m %&a§}05p&$%¥s t he

100321 Referring now to . ereinis rc view
basi ¢ el amiednase vathohioteptriting figmethbiycopy of pident iisedtioro pattern an

i nt t ‘ i . 2 d it h nbodi t of .th
L eor S A Bhe HIEAA MR R BRI R R R AR b

present invention. ne

phot ol i t Hegowshhindeyahding dDthedeRntiés Howenel, atwillbe 3ppirei@ tHdd4he BWHRoA nad
ovi ding radi ati on beans

Argon Fl yorid rF) excinmer | aser |ight source r . )

106 havi H‘@ PR %‘Q‘V’é‘#g’f ﬁ“’?ﬁ spegiic fiefily I ogdsg to a‘[oefbsgﬁ]cumpg:@ﬁmslérln\mss)n,s uch
as a foceshagvdieaowsy&t@ms, Rk B&FIMabRE Ma%ietdsont cgnver ge
the radi ati on beans 106 on gﬁr eticl eg\ﬂsylstém 1%56 ‘Is'he e?ﬁ'?‘?%P?@&%?%%l 10 may

be a gr odﬁta’éf phot omasks, such as fused silica blanks of anorphous quartz,

havi ng ajgg3s -al | r h_as_chr.om um deposited on
one surf g%:dgmc:f ?ﬁiﬁg@g ﬁl?&@ﬂgg%gﬁ@? s ? %ﬁlﬁgg&?cnrll %hsgmé'gé?&ﬁi ltca?fﬁ PaYer may
be the cesd and, gediveiarlycsminapb theatisendi@tsedte bit the pddrite roflipagseatidnngldare

manuf act gﬁoivprgeﬁ"ggecrgt%ﬁ i 1-theep drl;glrngaﬂd.s.néing{a?lgf,e gthcoiuéﬁ: %ﬂet Vi(evrx}so tin tsht]eodvr\g]v%ihgs for
ease of description generally show similar orientations, this depiction in the FIGs. is arbitrary
for the most part. Generally, the invention can be operated in any orientation.
[0029] Where multiple embodiments are disclosed and described, having some features in
common, for clarity and ease of illustration, description, and comprehension thereof, similar

and like features one to another will ordinarily be described with similar reference numerals.



100341 A set of projection optics 112, may collect the radiati on beans 106
that are passed through the reticle system 110 Wi ch now depicts the
pattern provided by the reticle system 110. This pattern may represent a
single pattern associated with the manufacturing step being performed on
the int eawi? d _circuit system 1%%. Many such iterative steps 30 into the
manuf act 3 5T EAPEsitory dymwasssdtheiteay | horggatels s vogl hqrgn 3sdefined meppiane 114,
such as 3aralicdtoQhd FAASE! AR ANRL AoniBhRLLRS PhrelBedifcdt 3P bllAGIACALE ¢ he
integrated circuit system 102 for exposure of Ssi ngg e | mage of a4 conponent
| ayer of '¢He Vefiahrgtatitaci disedtion (pamendihdanio. tha hptiontd es jist defiatedr iTatms 16,
such as Ef i pe « r A g paker b, - l.i.ed.on a, substrate
118. The%lslu gfr %I{Olggilggfr?a%’ E%th)hgém%go’n E(l(i:c[ g(lras waf g?g‘ﬁﬂt/?nd“ Th nt¥YT at ed
circuit IBfpeabpiadtad ‘tunderdome deflA3Gith Rspécnte e diodidortal Mtatie! asleHIwBM

refl ect tthefcont ?%%3 of . the ret'bculﬁ? sgatem 110 and be free of |ayer
si ngul ari be figbres, By SOnBIerTSSaat therg 19 qfestontasterpqng Slfentso0 may be
si ng, ul atjess1f r Uhe teha “presisial as 43R &yeilbﬁ{cnﬂeéiaepl%gﬁ% %@Bét%ﬂial%%‘;ng){o'kéaﬂt now to

FIG 2, therein is shown a_plan view of unit ce in accordance With an
enbodi me RALGRINEH EXROS WS e feValapiment, | dehing hdegsiingn apillowrghotahef the tmatelal 200

depi cts aLg6REHEA S e rh Gl 1 .0f i I'l 200, such as a conpl ex
geomatri? shapg. ° 1%%??8%5 orjrl&gn ?rdede%%g F{ﬁ%% rg the size and/or dinmensions of
the unit [@BR] ReBrrowmoetoiRlGuttthatiads lyovanm isomemec eicwrdshy 28R Rletneafs of
sections. of . exanpl in.one enbodi nent, a tab neasurenent 202 can
e of a FireaEOadREY SRR o iod SEE R hwsteartsd i avdemnal otseerance
measur enmevith aA@batithaat ¥Rt beSint BRAEGE TAB isorRBicGady eMme BakiOBchbgs dF gkance
bet ween ag@glgt n%ﬁg&)rretrl es (not shown) that forma sub-geonetry (not

shown). P 0 feremelisispisisiit radiationesquats 198a310k entmAreRo Zlupside g t o
satisfy @xdingl BWPIZGhIRAS Ol idl Uddthali | ' can be
resol ved }\jvhen patt%1 I nge’ ﬁe s%b%??gﬁy%?g,ﬂbgfhafgpéat&%l,v&\?\nﬁ§hOfﬁéeplrugtolrcl e
system 11®s. of FIG 1. However, it is to be understood that the size and/or
di mensi o sur nt. 202 he horizontal .neasurenent. 204, and
the vert :r@zg?f n}érz};%ﬂzrlégllrgreen Zg%ggagr? %gusﬁ%fefl? @@9% PARJECT Ve thg dadigipn beams

requi r eméfd sndtortvhrgetthe hriddtiogbemnd @06 bn thetitlabpaimat ¢ol Tieretilt sSit&hamm 102,

of FIG . The techgphoggﬁégﬁde ga be designated by the m ni num di mensi on
of a feallv e *ERPAPAY noe Q%//ﬂﬁ%l%gcas_ BHks g8 arpamhons quoe, Aeyings thim  or
S50 I ML, DAGAEH dpaqsofiBtal SR A .%hrohﬂﬁﬁ%b&si@@bg o%@gur?a%g P e IHH. H@g gngs

"Z" shaped because of two projections that exten rom opposite en
coners oPatierE Epmed|in droprsars metal laysr masdeshe cemplaaigedrheric shapes edsbciaod nay

be inver j . he sub-gepnetr et ween t he

odj acent " appaerh B 3561d o Rk brl GIDN G 1o B AEPARH et ShR

pi ct or i al008épr&senigirbjecticegtticon1Dfmay cwlebiethe raliddtion 38nk 206 Gt &e passed

sub- geongtr 2. .The pictarial. representation section of the reticle data
300 doni Bk e eibSBedt 10 Gioh FBY FRGCh abe BRI Vet bE et doay e o
second shBEp&hdatias @enepRieE a sitglehRitte@tdssdcRi@eiieie Tufal@Qfe gte% B&n
sub- geonetry uld cause a mask rules check (MRC) viol ation becalse

302 i
vi ol at esp%{fWH‘i? in{h; PEeeraieil ciraie sYstem r1 02h Masyashsh dtergiviensitioggo mdethe The
rel ati onﬁlghﬁagﬁﬂﬁmtﬁgﬁlmtm%@?g%@ third shape 308 has sufficient
I ona

spacing to not create an addit violation. [00431 The sub-geonetry
302 has HO03fldth s@poerdid, siches ght-y3tntaboe stoppibpplatfain, niwde Widmnsioons nmay

create an3hAlfatel i skt 162 95 &pdde LPEhakOWge SPYSSmionar i aStHhs Y
integrated circuit (not shown). A photoresist material 116, such as a super fine pattern
forming material, is applied on a substrate 118. The substrate 118 may be a semiconductor

wafer having an integrated circuit 120 fabricated thereon.



problem In order to correct the MRC violation additional geonetries may be
added to the reticle data 300, [0044] This exanple is intended to
denonstrate how the MRC violation nay occur in the generation of the
reticle data 300. It is understood that other configurations could cause
MRC vi ol gtions,and the present exanple is intended to_ show how any of the
currentl 36‘#3?"? g;ng%}ﬁiﬁrﬁte@rﬂm‘%HZwagbé%&w%W@ ﬂt?fe’clﬂ’ée Bistereht? dnd\bent i on.
[ 0045] Refeorofiligr BRBGLILAtIdS! Aad sttb-gbdiREAES The iXBAYRd Rirtilif Y Phaf bk &ldetlfgdat a
400 artploying the unit cell 205 to renove the sub-geonetry 302 in

accor dand®mhesubsiraie il 8 &y baing disedt he present invention. In some

enbodi menygy7t Rer: b Liest ;S BARE S pe 306
can be uge EOE{I ne}ﬁrggtat g‘g\?\ﬁgglfled'[}%eﬁlg{?@- bionetr%%%lgp%r&ela?sa Igo\ifc)g 1e?tawilflhi n a
coor di nataecasgaice WithsmambadingenCaf the prasentdovandomafite darstiewof die wnil @Y@00.

[ 0046] In_other enbodi.nents,,the unii cel] 200 can be generated fromthe
data of t %lcﬁsiar%efl&%ﬁzéfsggrgb%t ?ﬂmﬁf’@ Qtso(gc%lﬁ a%ﬁ&‘ﬁlé&%%‘?on?%‘?%h&?e'p he first
shape 3040638} tmheomecaibddmitape tkOGizBamdion dimMeiRiond Wt he Bt cdll Pbd @dn the, one
or nore variables, such as the wdth 310, of FIG_3, and the height 312, of
FIG 3, wWhistRAtedahy pacqet omip negesHiemealsc aT Sestingst By diapenicsmsplef 1t wef i r st
shape 304nRBdintdle @6 MsFHARE 89CaAM dehifed fildhd; b & ] The
reticle system 1];0 may e?rthgy one or mérf%e%)gedt %%%grll%g Sgéeiﬂlst z(ggarbog?eg%%n one
or i nur e vdtiletghborfizontl megasypyem@04L20dnahdt heegieglomdassivapet 306 cat depdnd abthee

exanmpl e t i of. the third shape 3 is in c | i anc i.th the MRC
bt Tt ol e B R Rliaceebilihits Pl tsb R BB LARS il Wedpd 506 ana
t he thir @oeS9hpin 308 embadimaits, ®eltdb RRBsurémend 202 naphded do tsatigfg a0hMEmbde

| VERC vi ql ati on. 0048! It i@gun_dere@t ood that whi|e the general

char act ef {808 18f¢ ' & “ﬂ"rﬁhﬁt Upit 5610 2PR i Proreednat whin patmingcthe aRbsyRige may
di ffer fangeAtGof, vithahsRkikleGitkn 1200 ra08! | athwelBE itSi ?oeerIndEﬂaf%ogm Ft gel |

200 may vary in the width 310; of FI'G 3, and the helght 312, o |§ 3, as
descri bedizaped/ar dingosions offike tghineape¢rher? 302,6hnhdrizoptat meassraveat 20 and the

sub- geo i Lthin the reticle data 400. 1t
is al son?%ﬁ%gqﬂ%gére Igltg %%28%? ﬁ%tlg g?ﬁgﬁrﬁég !I) %ﬁ%gt tﬁ%?gslgb%q%eﬁn ﬁnkscqfﬁlbeet%‘é logy

st ruct ur eodeoofithel imeprated civeit sgstym|189 eof FIG. 1 HEhd tadteglogy @dd€einag be tessarateam 102,
of FIG [, }#005“% Thde reticle data .408’6(:an reg](r?esen thﬁ_bori gi nal data

f or med bbytt SIIRyaTR ey of Adeatyie, wclidinedaihoolagy nades sithaeds s SOtRar e or
it may besgener s &d. by Bool ean conbi nations of the |ayout data, The Bool ean
conbi nati ons. of the | ayout data ma%/ e[tlje enerated by the nmanufacturing

C

1 oy
sof t war e [$MP] phoiograrbodanais thewi 1oen Refdsparibad) an 64 shaped tecasse dfher ei n
i's shown g, VikEWtRhs dndt Gl t ' ' I snew dat a
i n accor dan\ggﬁvﬁ t hS art e%eggglr&ngr??pgs?@tﬁ%ﬁ%&g@%&?ggg&éﬁgﬁ g%ﬁlgtrgi (I-:-tvx}%of t he
reticle dadesste@Dthdegiectrst tdle20@triay|te myetanvrlbbtaf treordee tagiengpve e suti-t cel |
200, of FJ 4 S_a . .new.sh 502 in accordance with an enbodi nrent of the
present ﬁ%ﬁeﬁwt&%yeefldg%%acﬁa%%Wt cel| 200 when plotted as part of the new

shape SOPoadd Referrig @w td81G.€3,1 1BbRinS 1S$heh 1l BictoRiaD ¥epsesbheti iU &P BBLI Y
the layout data | evel, the reticle system 110 |evel,

302, of HG t the .t he . : .
and/ or t F&° erﬁ%@gf%f@am@iar% 18e0BgEY 403- e pickriatrepresentatiqyossation of theeptileen
di scover @ata 808 csiBe tBIRONSY 0Nk BEWME b fiER hape 34 AHA b Bhkohf Shape e

generation of the reticle data 500 may prevent MRC violations an
t he manuP@cesgenpgtediiethy reficle fysteimtidgr at ed circuit system 102, of FIG 1.

[0042] The sub-geometry 302 would cause a mask rules check (MRC) violation because it
violates a minimum size requirement for the example technology node. The relationship of
the second shape 306 to a third shape 308 has sufficient spacing to not create an additional
MRC violation.

[0043] The sub-geometry 302 has a width 310 and a height 312. One or both of these

dimensions may create a shape in the reticle data 300 that could cause a manufacturing



[ 0054] Referring nowto FIG 6, therein is shown a view of a reticle data
600 enploying a unit cell in accordance with an enbodi nent of the present
invention. The view of the reticle data 600 depicts a first rectangle shape
602 adj acent to a second rectangle shape 604. [0055] The unit cell 200 is
pl aced between the first recta shape 6Q2. and t he second rectangl e shape
604. [oosﬂéﬁvﬁﬁa-c\tﬁl Srer feontdne R@{‘f é(rpg?t nswgm@n CBEOMERIES S oadfié‘ﬁfoa%l e
shape 604¢ticghtd Bgp. unit cell 200 can be forned over and/or within a nmedi um

606, such as a quartz or glass substrate having clear and opaque regions

r epr esentlP4] t Hiis: exapple|ip dendgd gpdemenstipte hoy e MR aidetrmomenagcut Fetheredi um
606 can r, I : oo O l.
and/ or t A ARt B o BE b 0 B g1k BB ) calls NAE
exanpl e, vaddidneane tsereskntdixempkess orgndetido showt have bty @0Be carentlg idéselvdeld i nt o
two secti o Siond first r@%gn 608 aqd a second region 610, based upon their
funct i onatq.gupns ey b pgso YMFSHTEN IPYRRUON st 1 egi on 608 can be used to
fill the [o@3] RefkdiCow BIFIGPACReRR] Vel WM Gie@lof ARER]Odatd 8D drhplSfing Bet angl e
shape 602 and_t he second rectangl e sha3%e 604, ther eb_E/ hel pi ng to renove the
sub- geondfijEH 29oto rgmops the ib-gegmsy IPRnsaseFAMCE itorn smhodimentel Bspl oyed
O i mpr O\gesbit€nl & kigh U e Umbolfn ) ARCVALs roﬁm%t Yhso 364hgnd)}ﬁ%rs'eﬁﬂﬁ' ng
region of the first rectangl e shape 602 and the second rectangle shape 604
is too sisbape, 306 cims barnged $¢ ondicatéranherd ¢hes yeit-gaomzhy feattileod egted ivitdh her ei n
can be us in a multitude of applications jncluding renmoving the
sub-georré: ?rf/h E?quf atsuﬁgf}s %)%first?spagl joggé%ﬁef}ﬁ{e‘? Ptl%layglet‘ct angl e shape 602 or
bet ween t[0®16pr Inrother ehbddivaerdts, thd umie célhp@) earshogmefattd faohal thchéats oLt dirst

rect angl e, sh 6Q4, regardl es f the function of the affected | ayer.
[ 0059] gRéP@Pfi%ﬁganﬁaw 5508 %apﬁoé’-r%%t@i% thegtiishegpe 404 Mshyhe 9560nd shangra06

exenpl ar ynHriacass baPf Ao linfiARY,dneQhr nhdt8 vadbi SCAIRLE HRSwRin 30digzg1@ 4ni t
cell tothé reticle data, in accordance with an enbodi nent of the present

i nvent i ond theeheighy il BIAFIG o, wineh eapchppdesiripinsd dyecslsuipiog thepiimensions obHsi ne

data 702. ] i ..manuf acturing | ayer

| ayout | r{gl&?ﬁ&%38%?3%2133@%0@8]5%@%?8%9@ P;%}ef rﬁ%t?%gyﬁgtlg% circuit system 102, of

FIG 1, §9043¢r The riticly sastBadllé amycperieay omnoranore pé theruniteel 2D@ petwteerdessor

| ayers. Since.the.Bogl ea eration roduce. the sub-ge try 302,. of

Fo 3 PEREbedirmenarone e hord abui S b abr it arobors i edifeck

di nensi offige #Hd $MPREPAs &l kodplidnde vahARRSMEC, tHie it HIMRE Wahion/ Rl béknor der

to identify the sub-geonetr 02. The coordinates of all of the shapes in
é %TWC%‘@y she

the conbidf€ctaabgivegy RN 0G arctiths tbird ghsae 40%.0he Bmis celhd@ werld ! at ed
in order a%él;édgggésbfvx-tﬁ R_@ka?élg&gﬂe”y 302. [0062] If one or nore of the

sub- geone Is identifie y the check dinensions 704, an insert unit
cel | 706 [0448] PBliacwderstdod thati sthile Hiee gereral cbhtact209ics of thd @it 261l TVereadjinsst ment

et gt arois by iy SBY U TR BAEA IR, bt i sy el

di mensi orsll 20& may vary in the width 310, of FIG. 3, and the height 312, of FIG. 3, as described

above.

[0049] The unit cell 200 can help to remove the sub-geometries 302 that may be unresolved
within the reticle data 400. It is also to be understood that the reticle data 400 may include
any structure formed on or over any layer of the integrated circuit system 102, of FIG. 1.
[0050] The reticle data 400 can represent the original data formed by the layout data level of
electronic design automaton software or it may be generated by Boolean combinations of the
layout data. The Boolean combinations of the layout data may be generated by the

manufacturing software for photomask generation.



[ 0063] A nerge data 708 may perform an additional Bool ean operation, such
as an "OR' operation to nerge the unit cell 200 into the new shape 502, of
FIG 5, created by the nmerge data 708. The resulting geonetry of the new
shape 502 may have the sub-geonetry 302 renoved, [0064] Referring nowto

FIG 8, in_sh i f edata 800 hayi i,ngul arity 802 foi med
petvoon 10510 ReBPEAy fth 3 BBt Bt b e i RO dritenso

accor danaamniticeh agnewe dadh Bebidante Wiile ap e@Badifehtrof &y prodent ihRentioh EThedfiew he
reticle d?ta 803 ﬂepi és two of the rect angul ar shapes 804 neeting at a
4o Adp

corner i Q&ede dRpity the 15H¢s tyster 140 atien mereing thopniheg)l Y, abflket ed

when t W 45 AaDRSw $Hapé B® mlkéddfcd dith a8 URLBERTent dF Re SOl fvARioAt as depi cted
in FIG 8. The singl gqﬁ)m nt of contact may include a slight overlap of the

r ect angull@528 hape ynsoall RErvdien nlbiéedcasopast sletheinew gfape 162 shd dormed\vaar thap does
not meet rétn: € smm gén%é? 'tl?ensut%i%e{)&%trg%%z, %pgl%? ]3 Iap t}%nla onl}go@d%{arﬁ%?etl’t %
S etl ner’at e

script, such das a series o ns g rom a scripting [anguage,
can be useitld systdet di0reves ahdver ticirgedrated tiycBiOYstomt M@ gotf RIGO1.or nore of the

rect angul hapes 804. .1 n sone_ enhodi nents,. the vertices of the,

rect anguI[€¢53ih§p§ass g??ﬂ g‘é??vﬁ’i?gﬁ@éﬂﬂleolqcﬂﬂﬁoﬁa&% %h e‘_“%‘hée%i?rqayﬁl%nigt thego2 i s
| ocat ed weddRatibna of OME diefidlee dsd S EEMmSH GlrerBt AVIRET histatRs CARN GnpRLE G¥stem
of a layout. [0067] It is understood that the rectangular shapes 804 nay

i ncl ude &wpuieigeg ek ¢fishe integraser Gicuisvistera§2.I08FKF- lof the integrated
circurt i%ﬁfnkm?dnﬁovﬂo 13, 6, ﬁ@f&i& gg%ﬁm \ﬁ&:&%ﬁggéﬂcf’er(%aﬁasgﬁp&g?lﬁgﬁg' S an

exanpl e The rect angul ar shapes can represen e ori dat a
f or med atnitlgell inngosotdaget et &vehbdimehtadtthopriesent esegivnaThonietvi afnhsefitiear e or

nbi ned ,i | tion b nuf acturin of t e d for
bt oo th PhEBR SRaR B B B TR 358 M SRS o BE ckrer g
now t o FI[E55D, Thdr@nieicell 280 3$1pMBedbitives tHe st Rkiabfle sd@leds@0shd e lsbshndg a

patch cel | QO%egﬁnd/ or nethod between two or nore of the rectangul ar shapes
804 wi t hi§rtansieshisRg @04syst em 110 in accordance with an en bodhnent of the

present JQUSRL! B ofThe it tFluR L c0Rl R A0 ARRLELS Pty ald B0Swy |

rectangul ar shapes 804 positioned to formthe singurarity 8
enmbodi merell 2@ easrbet feemetovepand/dewithih jagseditre 696 nxypoh as & gyarB0R, glasyoubstrate

created BapEEReRRlaiafle RubpSipliiby RLEHHERG 0. 1IERE P RN e

can be t éremeeiiam 606 cagepreegit 0 tayobiedanelerel] fhe rateltsastaml 140, sirages a804r the
However, .it is.to be under;to%q trat in other enbodi nents, each of the line
902 need HEF2ES SR FEMANE Y Gatl-al 1 el , each of the Iines 902 need only

connect @§057Pr BYSRY oXexRPIL, 20 18 ca82611iussife the&liPRAU 0 cas BERRSIA ot © an
ot her of the rectangul ar shape 804. 100701 By way of exanple, in one

enbodi neft0 sectigph duireirsgion 904 and asheoad regiph 2EY hasedsunoatkeit funptignalbity. 50
NANOMe! efsine LnAlifiEhs SHPARL RN 05 LAFLITAS W TR 0RO AR, Aegtdpahi STy 2
m ni mum di NeRston rui’e 1o ensure ?ha e bridge egi on doe noti Create an
addi t i onahe dWhRR® of teafiisbrectangle shape 602 and the second rectangle shape 604, thereby

helping to remove the sub-geometries 302, of FIG. 3.

[0058] The second region 610 can be employed to improve the resolution of the connection

region, when the overlapping region of the first rectangle shape 602 and the second rectangle

shape 604 is too short. It is understood that the system and method described herein can be

used in a multitude of applications including removing the sub-geometry 302 that may exist

adjacent the first rectangle shape 602 or between two or more of the first rectangle shape 602

and the second rectangle shape 604, regardless of the function of the affected layer.

[0059] Referring now to FIG. 7, therein is shown a flow chart of an exemplary process 700

for removal of the sub-geometries by adding a unit cell to the reticle data, in accordance with



[00711 Refeuing nowto FIG 10, therein is shown a view of a reticle data
1000 after nmerging the patch cell 902 as new data in accordance with an
enbodi ment of the present invention. The view of the reticle data 1000
depicts a new shape 1002 resulting froma Bool ean operation, such as an

"OR' of t rect an [.shapes 804 and.t he, pat cell 902, on reticle
syotem 120 PB TR ALPREAP TR sRh, SRERA R BE Bk SRRt S DD Bekifg t he
substr at e cbiBineaataF0&G 1, with the reticle system 110, of FIG 1. However,
it isto nger st ood tha he size and/ or dinmension of the nmeasurenent
904, of #&@"Tg?ﬁ%%ﬂ‘weﬁ e By PEHeemarHact g lgwr?%m NETRAEQ, VSR as
tile techngla@thdRegratéd@rdfSly88mI10beof RGN Ofy gé}ﬁm%gemb&% erafon on
singularity, of the intented Circuit system 102, of FIG 1. 00731 In sone
enbodi mens or Peredewubdesegidayess. Sitve the Breolgnoperatiohmay gwduecthe phi-geamstryher e
t he patc wi thin a coordi nate
system ?8%1?#%@232&%??%sﬁ%ﬁ&g%gﬁg?Hmmsgv%%lfﬂg%ﬁ%ﬁg a layout. LO0741

Ref er ri ng0Gtdyv Tbe Btk dimehsiohh @0emay parfahoavRC b alvot tharshapet ofithe ex@bipk ar y

process 110 or renmpoval .aof .the singularity 802, of FI by adding the
patch cel ta%8é In grderp ade %"thS Setﬁéeqngettgfygo& t@&‘f"@ﬂ‘ﬁaﬁi‘)f% OEFIGS}I‘?LP,“ i“hthg
accor dangemwink aamoehadbaRIRhtiRd ddaesePireS@Ndistaioss Rhlc@Bted Th 8rdet Md@ﬁ}ﬁgt of

t he exenplarﬁ process 1100 depicts an identify singularity 1102. [00751
The i denthsspbgepyeru?9%y 1102 may incl ude detecting the coordinates of the
vertices h ' ' 800 ' t wo
shapes. od{usa] gf FiRarrort O HeSub ey 96) B R ne b Ind Ak BiheriEps P

si ngul ar iah ynsgQ 2nit eelti 206 willpladermmd ratljust thatihcale2do, ARG, 2] Tg7alusThent ofhithert a
patch cell. 1 appl,y two.of.the, tines . th r.e r, b n the
two shapdt ﬁé‘g?%%%%{%@%@\dg 5[??“‘%%‘1%96 b BF@ of EBT%#? ﬁ‘éf%ﬁ?‘ﬁlﬁhtgglzl Oéédg'egﬁot he

si ngul ar itlieysuBQRom¥be302 identFRt GF tiedHeck imehsip®y 104, appl i ed a nerge data 1106
may be invoééed. 100771 The nerge data 1106 mag perfbnn a Bool ean operation
on all of 46HE Srages dp 1Randepsriana Aaadditonel Bepleay taertionr ugh appn { HB new
shape 10Qgeradn ! nq%rFéLﬁre unftlceft2bo @to HRENSNERES 500) of REG I £l b?/%ﬁmér%go: The
new shapes 1002 will be free of the singularity 802 throughout the reticle
dat a 100@ata1t9§78he resuling gremetryméxhe oredihypd SGUMdy hdee drensubegbomety 3§i zed,
ascertaiped, Jhdentified, observed, detected, uncovered] that by applying
the unit el 200, of FIG 2, and the patch cell 902, of FIG 9, in

conj unct i[@e4jvi Rbfetrhe grvore ANG. 8hthemln Btshatvagyvieal of Dfeticleedas4Bo@asvieg i es
302 and the 1si.nggw zsafri ties 802 may be rempved fromt h& retjcle system 110.
[00791 THEEUaTY §)2domRed Dy eRover WmerRdectenalar shapgs SPbyIBI T iiEle SYy¥eBm and
devi ce ofi10 id &chrd@sRnbitd Ry &AbdPRAWTMhSHeSnt IRMHANThARWNEHEL RfiQE @atinknown
and unavai |l abl e solutions, capabilities, and functional aspects for

pr oduci n§0? Aerdgiatveaioithe regiapgwgisthapes 8R4 mesinsatiseotnst indieganet joiningg yi el d and
reduced ' in_i OW
chart of ?@% tﬁggégé"&%ﬁ%? bifrah{r%gfb gg%%ﬁ%tgdo %ﬁ% aé%ﬁg?ﬁe%e{é?lﬁggt?\t%%%yégn in
art enbodismghet paddit 4 ldepipted s FiG.i Tdasingle. politef wedtha dnay2608ud g blighe sverfapr m ng

Conbi nat PDHCCREPBBHA SHATEAA0! aPTES oo U ook usbhy S gl i ¢

cell, a patsihisehldimé@sioa oEeiENRat i on t hereof for renoving the sub-geonetry,
the singularity, or the conbination thereof fromthe reticle data in a
bl ock 120W60hnM poysmbedimenty apciipl SBape @ eqrice ift inptrustipis geneatted f@myat a i n

a bl ock ing ﬁQl%géék, Ihend &sbhd QSIS ﬁﬁ%ing@faﬁ ??2’ bR EA oY mAEYE &S

product, and/ or systemis straightforward, cost-‘effective, unconplicated,
hi ghl y vesctagulaeshapes 8 briomeeembpdimdigs, the vertices of the rectangular shapes 804 can

be used to indicate where the singularity 802 is located within a coordinate system, such as a

Cartesian coordinate system, of a layout.
[0067] It is understood that the rectangular shapes 804 may include any structure formed on
or over any layer of the integrated circuit system 102, of FIG. 1, and that the rectangular



surprisingly and unobviously inplemented by adapting known technol ogi es,
and are thus readily suited for efficiently and econom cally nanufacturing
integrated circuit systenms fully conpatible with conventional manufacturing
nmet hods or processes and technol ogi es. 100821 Anot herdl npor t ant ?ﬁpect of

t he prese i ntion is.th Lt val uahly su ts and services the

hi st 8ri casllﬁgll%erS ?r(l)g R CERE ﬁgfycgb? §e,°t3§’gﬁ6 FW%@%?&T&W%HE ortedpab datrng

per f or marfogned AAB3]aydinedea Bel B fledtrond) dainCadSReRh Sofhvalh® BIBSRALN a
invention, consequently further the state of the technology to at |east the
next | eveto® f[ﬂec?g’&ljaﬁ%?&yea frBulesfyeng P aiadiswbly fleieling & infegetnd dresiti on
with a speabhileoRgsignpde, it is to be understood that many alternatives,
nmodi fi cations, and variations will be apparent to those skilled in the art
in |ight [8968] h&etrangnor ity FH@ s thqutin on shovacoviinefl areticle dat 900tiaclddidg o

enbrace I LV modi.fications, .and variations at, fall
within t 3*62?%%? 0Feh ol el DruliR ko R o ’Ee&ﬁgg%?r.tsb?éﬁ"isd‘%toar‘%“@%ﬁ forth
her ei n ometidiosystenn1t(hia Acodamp@witiigh dﬁl\%\ﬂhﬂ&_& oﬂfftllﬁ‘e ﬁ@sdgﬁimeﬁt{i‘ﬁﬁTﬁé t@iﬁw:j dJF ?n
illustratjve and non-limting sense. at is clained is: |I.A nethod o
manuf act ﬁfi‘eer%‘f’ cafpty %pédgﬁ’c"ésdg SR i e sydangmas shpes S0 grositioned fyforet thel e
dat a; detsg@hiang gp2sub-geonmetry, a singularity, or a conbination thereof in

the :reticle data; applying a unit cell, a patch cell, or a conbination
thereof 6% efbin ergbadiaensupter the scripigdentifies yhe singulasitn§0R, awo eyyidistant dnd
combi nat | Qﬁllrelhﬁf?s%f) lindsl ?E@h&gethg ?ﬁl!ascb&, %gltl Be c?‘era]lgedfl% \;E/ée%aetal:ﬁ] i rle&talr?&iaar't ed
circuit fromthe retiele data.

shapes 804, thereby forming what can be termed a “bridge region” between the rectangular

shapes 804. However, it is to be understood that in other embodiments, each of the line 902
need not be equidistant or parallel, each of the lines 902 need only connect or “bridge” a
portion of each of the rectangular shapes 804 to an other of the rectangular shape 804.

[0070] By way of example, in one embodiment, a measurement 904, such as a fixed
measurement, may be 50 nanometers. In other embodiments, the measurement 904 may need
to satisfy a minimum dimension rule to ensure that the bridged region does not create an
additional MRC violation.

[0071] Referring now to FIG. 10, therein is shown a view of a reticle data 1000 after
merging the patch cell 902 as new data in accordance with an embodiment of the present
invention. The view of the reticle data 1000 depicts a new shape 1002 resulting from a
Boolean operation, such as an “OR” of the rectangular shapes 804 and the patch cell 902, on
the reticle system 110.

[0072] The new shape 1002 can be resolved when patterning the substrate 118, of FIG. 1,
with the reticle system 110, of FIG. 1. However, it is to be understood that the size and/or
dimension of the measurement 904, of FIG. 9, can be modified to meet the design
requirements, such as the technology node, the design rule, and/or the dimensions of a
singularity, of the integrated circuit system 102, of FIG. 1.

[0073] In some embodiments, points on each of the line 902 can be used to indicate where
the patch cell 902 should subsequently be located within a coordinate system, such as a

Cartesian coordinate system, of a layout.
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2. The nmethod as clainmed in claim1 further conprising setting a wwdth and a
hei ght of the unit cell based on the sub-geoncietry size. 103. The nmethod as
claimed in claiml wherein applying the patch cell includes: bridging |ines
bet ween rectangul ar shapes; and intersecting, a measurenent fr(r)]mtheh |
singul ari the lines and e rectangul ar shapes. 4. The method as
cl ai ncd i[hyzﬂla' GTIHBYEI R Fﬁ@b”ﬁﬁ??‘ﬁd? lsﬁ‘&"‘? F\tafg’d‘i' Qiaétoofc%nr%‘mplapspmessm ng a
subst r at &;100 g@tremgvad oPthe iRt SUTRSEFIERR, Bha lﬂ% BepstE alisionf QEris 9% set
of projection optics on the photoresist .material; and providing a reticle
syst em f dhe fsHele s¥tem d 19198 FIG ek i pesorgignes, with an emba@limamief fhetphesentdrventiai.med i n

Shapes. marie AR A Adnbg RS A feb el e PERP R coraten

circuit d9&t5¢mlbengentifi siggularity 1102 may include detecting the coordinates of the vertices
of the shapes in the reticle data 800. When the vertices of two shapes coincide the singularity
802 is detected. The detection of the singularity 802 leads to an insert a patch cell 1104.
[0076] The insert a patch cell 1104 may apply two of the lines 902, that are parallel,
between the two shapes having the singularity 802, to form the patch cell 902 on the
singularity 802. When the patch cell is properly applied a merge data 1106 may be invoked.
[0077] The merge data 1106 may perform a Boolean operation on all of the shapes in the
reticle data 900 to form a series of the new shape 1002, of FIG. 10, for all of the shapes in the
reticle data 1000. The new shapes 1002 will be free of the singularity 802 throughout the
reticle data 1000.
[0078] It has been unexpectedly [found, determined, recognized, ascertained, identified,
observed, detected, uncovered] that by applying the unit cell 200, of FIG. 2, and the patch
cell 902, of FIG. 9, in conjunction with the grow and shrink strategy, all of the sub-
geometries 302 and the singularities 802 may be removed from the reticle system 110.
[0079] Thus, it has been discovered that the integrated circuit system and device of the
present invention furnishes important and heretofore unknown and unavailable solutions,
capabilities, and functional aspects for producing integrated circuit systems having a better
manufacturing yield and reduced cost.
[0080] Referring now to FIG. 12, therein is shown a flow chart of a method 1200 of
manufacture of an integrated circuit system in an embodiment of the present invention. The
method 1200 includes: forming reticle data in a block 1202; detecting a sub-geometry, a
singularity, or a combination thereof in the reticle data in a block 1204; applying a unit cell, a
patch cell, or a combination thereof for removing the sub-geometry, the singularity, or the
combination thereof from the reticle data in a block 1206; and fabricating an integrated
circuit from the reticle data in a block 1208.
[0081] The resulting method, process, apparatus, device, product, and/or system is
straightforward, cost-effective, uncomplicated, highly versatile and effective, can be

surprisingly and unobviously implemented by adapting known technologies, and are thus
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formng reticle data having a first shape and a second shape; detecting a
sub-geonetry. a singularity, or a conbination thereof in the reticle data
i ncluding locating vertices of the first shape and the second shape;

applying a unit cell, a patch cell, or a conbination thereof for renoving

t he sub-ge try:, the.singularit or.the ¢ i.nation thereof fro he

ot ol'o QRN s T FerelR ety Hpa A s Rogt Y

oper at i oRo@patitlewith bsﬁveﬁmﬁemaﬁdmcr@ﬁ%%ahsmﬂ@mcmes Al tech@Blokies.t he pat ch

cell, or the conbination thereof; and 30fabricati n% an integrated circuit
#

from t hedO@B a AnAEy ERRAtaRoHIPPT PTtthe Preast Speplan inthatyé vakvaklysapragts@nd cui t .
7. The matheds age Chigd | (=] fr r g (Sl tlng; Ldt,h and
a hei ght of t?le Snil?tbggcﬁl tr%}:lds:eog g@gﬁ?{% (ESOEE gsglg@gf?drn% gfk%ez&lt’ n%: udi ﬁ%&‘%

provi di ngedomedscereasur enent having a fixed val ue. 8. The method as

| ai med i i ' Lyi h cel | .incl udes: ' 5pri dgj
i mes. et a7 B sATTHE) SuBRs St RBlF o o Ra Breaf®,

each ot hetate gk feclir®tapgesd atigast the eRdeenent fromthe singularity, the lines
and the rectangul ar. shapes including formng a bridge region between_ the
rect angull %@h%@@.me inventiondhas peen ¢AEETHRSY 18 OYPRGHR FVithR snesitis bsstipdeeitn

fabri cat i BdienderitRar Rt ehnG! dltetatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations that fall within the scope of the
included claims. All matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.
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What is claimed is:

1. A method of manufacture of an integrated circuit comprising:

forming reticle pattern having at least a first shape and a second shape for fabricating
an integrated circuit from the reticle pattern;

detecting a sub-geometry, a singularity, or a combination thereof in the reticle pattern
between the first shape and the second shape;

applying a unit cell, a patch cell, or a combination thereof to the reticle pattern for
removing the sub-geometry, the singularity, or the combination thereof from
the reticle pattern including forming a new shape by performing a Boolean
operation on the first shape, the second shape, the unit cell, the patch cell, or
the combination thereof; and

fabricating the integrated circuit from the reticle pattern having at least the first shape,

the second shape, and including the new shapes on the integrated circuit.

2. The method as claimed in claim 1 further comprising setting a width and a

height of the unit cell based on the sub-geometry size.

3. The method as claimed in claim 1 wherein applying the patch cell includes:
bridging lines between rectangular shapes; and

intersecting, a measurement from the singularity, the lines and the rectangular shapes.

4. The method as claimed in claim 1 wherein fabricating the integrated circuit
includes:

providing a substrate;

coating a photoresist material on the substrate;

focusing a set of projection optics on the photoresist material; and

providing a reticle system for projecting the reticle pattern.
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5. The method as claimed in claim 1 wherein detecting the singularity includes
locating two rectangular shapes meeting at a corner.

6. A method of manufacture of an integrated circuit system comprising:

forming reticle data having a first shape and a second shape;

detecting a sub-geometry, a singularity, or a combination thereof in the reticle data
including locating vertices of the first shape and the second shape;

applying a unit cell, a patch cell, or a combination thereof for removing the sub-
geometry, the singularity, or the combination thereof from the reticle data
including forming a new shape by performing a Boolean operation on the first
shape, the second shape, the unit cell, the patch cell, or the combination
thereof; and

fabricating an integrated circuit from the reticle data including forming the new
shapes on the integrated circuit.

7. The method as claimed in claim 6 further comprising setting a width and a
height of the unit cell based on the sub-geometry size including providing a tab measurement

having a fixed value.

8. The method as claimed in claim 6 wherein applying the patch cell includes:

bridging lines between rectangular shapes including forming the lines parallel to each
other; and

intersecting, a measurement from the singularity, the lines and the rectangular shapes

including forming a bridge region between the rectangular shapes.

9. The method as claimed in claim 6 wherein fabricating the integrated circuit
includes:

providing a substrate including providing a stepper for mounting the substrate;

coating a photoresist material on the substrate including applying a super fine pattern

forming material,
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focusing a set of projection optics on the photoresist material including converging
radiation beams; and
providing a reticle system for projecting the reticle data for forming the integrated

circuit layer by layer.

10.  The method as claimed in claim 6 wherein detecting the singularity includes

locating two rectangular shapes meeting at a corner including failing a mask rules check.
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