| NTEGRATED Cl RCUI T SYSTEM EMPLOYI NG DI POLE MULTI PLE
EXPOSURE TECHNI CAL FI ELD [ 0001] The present invention
rel'ates generally to integrated circuits, and nore
particularly to an integrated circuit system
enpl oyi ng di pole multiple exposure. BACKGROUND ART
' m phot ol i t ho equi pnent i s based on
IN%%?@W&?%EF%WT%EW@% &BP%E MYULIIREEEXPPSURE
project and expose a reticle or mask pattern on a
phot oresi st-covered wafer. Photolithography is an
i nportant part of thevﬂg%ﬁ ation process, and
by sone estinmates ma gﬁﬂgpﬁ%‘ 0 Sixty percent of
wafer's fabrication ti Phot ol i t hqgr aphy as
r00dA] ¥ e orRen i el e OB NG ore faticularty to
an if®gratetl Ratuif dykieth en@ddiing BpdI@MMPlNxEEsurd, ange of
structures, such as vias, conductive |lines, and other
structures comonly present in integrated circuit
devi ces. Integrated gir at power many of
today' s consuner éé@%ghﬁggﬁgﬁg¥?hey can be found in
II one deo caneras Ie nmusi ¢ ayer
00 BT NBIET SRorglho G Htsanan iy bed| GoomiceCalhortiphy, whish uses
optlpd'm)t ﬁﬂcuiatwg pRYITY afd Qﬁﬁ%a a&ftid bSmasN pReERPHEI 'an&o(tjoreswt -covered

f %gg copsi.st of a %ht source transmtte
walgth % BRY i3 m§’59§i“l§rh’\a f Greavaten fabrigation pragess, aid by some
estuﬂatﬁs?lihby? EdhsuhB@p tdRkdy §ErdeM 0P %Qﬁgertkyfa&lfk%tlbﬁ ghk. 'Pﬁot{)hfmgraphy

gned to a wafer covered wth a light-sensitive
has BFFcS‘tV&‘Fi%‘é’ jused Wythesereeqndvgierindusiry tf@"rﬁlomhleqﬂeﬁfr}' Ydags to form a wide

ran%é@iftsﬁﬁ(ﬁuﬂe§ sh&iesy \;15839(%1%@&“@%'{'1@50 ah(lp 6thl %{u‘ta'e%l %hmon resent in

004] More specifically, ﬁ] cyg
integrated [raghih dayices. t éegfatgdneitduisn arst what [}m‘@t maes i 0:~ft todiza/yse ronsumer
elecggrng{ an%/ g{e%/t Jﬁﬁ Ofa)uf?d;ﬁt{ g%ll%h?rtes vf%gcgn cg ogras!’I fpﬁn‘tablel rplésd? tplayers
Commwewgmubm@@aWDmpmkﬂef|ned by opaque reglons whi ch are

chro and clear re whi ch ar
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s,are_enpl.oyed to ttain the fin
s T A at i C O R R G
pholrofesishlﬁy migﬁmelﬁt sy @érh, Gﬂl&ﬁeuh the Rhe ¢ thel 1¥ReRrad td fBphotoresist.
Ome ce an%_ g g% tion lens system The pattern
10004 g@‘iﬁ% i Pé?f?htb?ewé% RpEsEs €y bemih Withethprfanmagion of a
photoftkisClagerion drlt@Br thé @pUSATLe T 238RRLAIR IR ShBHUGRSS @ék A reticle

: i mge on the wafer. The focusing and reduction

or mﬁ%'%W‘ﬂil Astyeiiyiesiga phpatsy definedy gpadenwsgioss, N@ucthrme often formed of
chroﬂfeoJaﬁ‘(PUten régﬁﬂé %Hieh SR ol flmEe '8&}%11%3? Br}E osmoneg over the

| enses, filters, and/or mrrors. 3 ng
PhOtPWP']éfugﬂtqdh‘éafGt e@pmn@glyo neiltgfie tdtieles ot Imx«.isb paiterﬂf afm&kployed to
n ho oresi st |layer and dependi ng

a“mﬁﬁgﬁﬁsﬁm&mﬁéggre5|g}‘%%§§?r aonposi ti on, the exposed
[000§banhocns: affthé¢ heswmtrameesns placahbewtdhed lifirGoiRe 98 UPr6ection

I nsol ubl e
lens system e pattem produced by the light transmitted through the mask or reticle is then

focused to generate a reduced mask image on the wafer. The focusing and reduction of the
mask image pattern is typically done using the projection lens system, which contains one or

more lenses, filters, and/or mirrors. The light passing through the clear regions of the reticle
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a subsequent devel oper. This patterned photoresi st

| ayer is then used to renove or further process
exposed portions of underlying structural |ayers
within the wafer. The end result is a seniconductor

or MEkexp&RAHRANALA NN V\%Fﬂﬂg&g&eﬁ Hlanlt %ﬁentd%é UpBY %hleen ﬁ’roéeS‘St layer

desired pattern, efl
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proggq:de@g@rmrtms of uxtd&ﬂylhg gintctwoliages wathinwed Wafas, THe"bﬁd result is a

: ertu wi.t hin
sen B NP S S50 RlotResibn vy PRviins oy dose eaem, which
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rati [ ea he resol ution .
[00gky e{‘ﬁf"@&%?@%@ &f@}lgﬁenp gtafithography %epslﬂdsCmcpgé,lq;x thp weealength
andfcoladretice 81 Bl 1i@hMRLRE,) asQielll REHE ALMEIRP RUrRIEEs (NA) of the lens within
h %Ft hlth raphi c %glpnent nmust al so | nprove.
the RPYtAYeHP h%(StF’é‘s ofrtitheotiitisr! fmsnsipn epesteyptfi @ach new successive
te@@ted RIFEEE p&iRPitioR Yed i (A9 ayls
A T e M
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equipfRROh L Qﬁélxmh%vg hiﬁltﬁ&%ﬂ Qésofu%g{le W%o@lqﬁ%%g%ozl ?%\iqrrﬁ:gt can

I Mprovi ng the reso a SysS
be imgaravedi by esing hdengeyittha blfghét‘d@,&l,Slt uﬁfotﬂaeatelwsmeﬂm aRRRr because the
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dept‘ﬂgﬂ{btgc%uof ol%h'? IS%JICI‘SC? ProHo%szg ég Ff‘f{f‘e s%lagrgffék?)g@umgowquently,
imptaying\bd soltitdort ¢fex syetbmdiyencmgfg tRaNAfeduced eSdep SF6dus of the

litho
AT N G T e -
leadeto pdon eysasufeQFBelwitoinannd yeticlRRbH pdRADIBRE] Soper tdesr1]g11| of any

is called upaon to forma square contac
PhOS"H%ﬂg‘nE*éVq?ﬂ#rpé“ef‘&@Pﬁfﬁ@m%tmea%owamw iDEpisER ERsplytion and depth of
focuequi pnent expands into the sub-wavelength realm a
rcul ar. contact hole is frequently forned by the
(0063 kq CAmEonly,PhAelthegsanhes saiprmsat Henlled enondd ﬁngm@fsnem: carttact hole

ﬂonﬁ@@ﬁhaﬁ@feﬁﬁfe blugid ﬁ%’idﬂ(o%r ? é\hgmgﬁt' éx(lg)g S 1&5% Ovvzic’velength

t hese squar e ContaCt r Ccir ar Con aCtS
reaer,O:F glgcu&g renfacidwls i fCFQ@?@‘é(SfQIde']@' thersgnase (ﬁﬁﬂl&lt@ﬂUQ hethe corner-

roundfiigadifect healc rc%ﬁlef'orﬁﬂrtﬂgm{é)lge{e Ms t% crtrljtn’xcalocﬁgngnsecﬁxg of%these square

transmt the energy nee o fu
contagt diplsp @5 pisqularGonets helas Icqntmubsetoswuaaaﬁe ﬂe&iulrléx%&maroe the Square

t th t
feantl e B R BEE b BBy btC el B oeaieaap il expose te

photdngpsstt 0 (Iohsseqpb’rylsfl cld sqpd Standtd tage isFBOSHUoRYdeki®NSo permit the
the size up of these

“a“sm‘%s%fr“e ARt SRty b T ot Msiebotmrliss Uy Siege thgphysical
consagiaBrimpokat ibyTensharmticARing cla{:amlﬁtﬁas ade 5D€ ub Q¢ l?tﬂ:?é ch.Mre features

h E F for ‘Hggrated circuit design contilnues
a5 3 RuFolia apd, sl tze g rRseArEROdEARMRRve HBHO@Ity b the caehmology node

for uilb@&t@c’! tithRges Exh&’odﬁﬁ§es%g€créé§§ ﬁ)q{xee? 96[188[%% &fiapcenent

t echni ques, such as, hase s K Ena optica
(000}, 69<Yaﬁqu;Ph@6’#1F1@€tapbmhmddo dse ¢fwpting renlwacderimt teekutipues saoh as,
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their limts as the teehnol ogy node for integrated
circuit design continues to decrease. [0009] Thus, a
need still remains for a reliable integrated circuit
system and nethod of fabrication, wherein the
smallet Rgfuadsad tife tEéHﬁbfog? Y\§(§é9<59nﬁmls Iod gh?mﬁmﬁﬁlp GRe: f%%n oS als have
resol ution. vi ew of the ever-increasing ar
theip gty 'thP tﬁéhrmlwmri@ fr integratehgioniy dmmrenues to decrease
006D A%E4,8f OIS ri 'aS or Lyl Ly
[ (?r)}eanl Rgf ul p?bd%a%dgﬁg er%k%bqa%g%ate cfrﬁuétesysmm and method of
fabripafimsthescie the intdgmtédnciropitsiysteth yexhibitd btahcddhgitte@n@yditon. In
e hese probl e ver, the
view of ?‘f‘wngeﬁéfé‘é‘?rﬁ&‘ ReP s, e Bl I¢C " HTR5}GYe increasing consumer

expertdtions, eandi disiynistint opRirtugitied feromeeidghil RodUce A& iation in the
to the critical necessity

marPRRe S KPSt sl B s b o inshcoe epbezmy Moreover, the

everSatretdigiteell @ dale St rRbRISHIN MR R. TdePRPN %&H&Q{tw@ erssures
ad rior devel gtgcrrent s have not taught or suggested
addsBIeH £TBITE ULBFRFY 1 Higcriticd) nggepsify dhat anspisesdhs founsigp ehrese wrablems
00109 SgluEbaIBdhest: 8Khdv %\gﬁa
e NVENS! O F001 b E@’g‘?“e‘g‘é%?&ﬁgﬁﬂ“euﬁ e or Rplen&have not
taught, oo giegesel &y %,Ot,l‘itlongy?‘%(i dhysi plittisas 1he thepe Dmbthrmglaae long eluded
thosk kIFitd #BRKart NCl uding a first feature; exposing the
first nmask to a radiation source to forman imge of
the first feature on a photoreS|st material that is
larger than a structure to be formed, the photoresist
material being PHIGRPREPFIHEDMENFION hat i ncl udes
]]t+E integrated circuit system providing a second
00114 The Prs i dnyrgtian geavisies an dptegrpied carvigaisten inviidies prviding a
first MRSk iQIQling 4 ARt fRIE Rpodiddeint 'ﬁﬁe'inagi??d(a Fa%xafngxrl ';Q)\ﬁ‘?ehto form an

overl| ap region; and exposing second
image.fjthg fiishieatsigrane R@tq@ﬂfsﬁmwﬂﬂlﬁh@es lofget ﬁnen 8 etmmﬂe to be formed,

the f)lﬁﬁ(‘ir@ﬁﬁ Aterddd %egx:g &ﬁb\?‘eﬁ' a%%%gake[ Bxaé 5 u&es fhe. 1H{egra{ed circuit

than the struct or ne
systespselyidieg eseesind sk mwheinng Dsechaivieatoteh elignapihie k&ohdimask over

the ialdt bF e of those mentioned abov
© B o 20 O P B0 Sl e ST e e
radiagion Sﬁur@mtcafoune@dmmge of thiehecdnd| teawen@ #lepRotoRist material that is

r, n.taken with reference to the
largeg?%g%ﬁﬁw‘ﬁremg’ fmsds. BRI EF DESCRI PTI ON OF THE

[OOID@WdﬂG&nb@ﬁﬂl&}ts 5f ﬂﬁe uivehﬁon&ﬁvb S@BRAspéts Mi LRWthH td Gﬁn place of
those |tcone(lje§na b?‘?FI t hogr aphy system use

Wﬁ‘@é 59 8P ﬁct é‘sltf‘f/ o JPPHERP thnge |Sk1119(bédh@laﬁcf@m a
readMg b therfoleswaag demindd &Ecr%h@n Phé&sEkin w1't1{‘1\é?er1]edcg he a[:&%%&ymg

FIG 2 is atop view of the first aperture ate

drawines irst mask used by the photolithogr aphy system
of FIG 1, during a first exposure step, in accordance
with an enbodi nent to the present invention;

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is an isometric view of the basic elements of a photolithography system used to
image a structure by dipole illumination in accordance with an embodiment of the present

invention;



[00151 FIG 3 is a top view of the second aperture
pl ate and the second nask used by the

phot ol i t hography system. of FIG 1, during a second
exposure step, in accordance with an enbodinent to

[OOtIi!eFIfQT S5 QNh th VR bpﬁre R0 l;gértuﬁé E}aﬁe ahd i E usedgﬁvﬁs&{ by the

first aperture plate an
Phq{‘ﬂého%ilﬂbb’ oivbtemogf Bihyl, sdpsingm fict e@@lrelstepj uni a¢gordance with an
bdLiSE t%(&g ol N accordance with anot her
emen‘c‘;odn %tk%&ttﬁ&gﬁr esent invention; [00171 FIG 5 is
[00&5}t s \3| 1ew tg;i vteWeofstb@ sadndapenurer glatpl aatl ehasedoiidRiasie e by the

I itho stem of FI 1, .
e o B0 Bl o DL e ORh DG At epRance with an
embmluhbtmto ma‘pmdenmﬂénttoa t he present invention; [00181

6 ato V|e of the first aperture plate and
ORI AF frd By Enearssier Blafe prshihepfisst $3ask aied by the
phoodlithdgeaph¥ ,sysiﬂéiﬂi |dﬁ Q’I@ f, idudhg Eﬁﬂs‘i’%ﬁéﬁcﬁu&tsﬁ? il &cHUEREeIRARCHother

wi £ h anot her epbodi ment to the present invention;
embqseynent to-ihespresent wiventiogy vi ew of t he second aperture
L EHED @rlg att&ﬁvé@Qﬁnge §RSkd yp%?cqreb;}{attz I&gd the second mask l.ased by the

photolith ograpysgtem of uring a se
phoglishngmapby syepm, phF cbr@@ngea WOphd eamut@estemmboeutmrémce with
anoﬁfér%rﬂgocf%%%]ﬁleg& V&I @ionand [00201 FIG 8 is a flow
chart of an integrated cirtuit systemfor an
(001§t EGr $t sda ¢apr wigvt ofsshstﬁmq apemraapkater glanthe fifst Imaslh used by the

o R RRY s O AR PR 25 AR ot

emigdiroetit ietht presameingtesionj bed in sufficient detail to
00388 S0 L B et T 5 R e b e
phoeutitionpraphntsgstuUbLIFIR 1, eltiegnt sddas® exgiduleN@ed)li8 SRArdance with
gﬁsclg re, atgd t hat , system process or nmechani cal
ano & PIRE I FHRBLAddepar ti ng from the scope
[OON] HIGES rinEﬂ@@ chdrfyRRlihefratel QREZLsysRit RO aft At LN Gircuit system,
&1 tll?n nunmerous specific details are given to
in 35?06 g WHh ag ﬁ‘B‘PQS‘U@Wt afie pecsenh VERfioB t he i nventi on.
However, it will be apparent that the invention nay
be pr acti ced w thout these specific details. In order
to avoi d BBSTMODEFORE ARESRNG OUTVEHE INWENTIONE
wel | -known circuits, system configurations, and

[002] Oithe Sl i BPentadd Bn dh@l aréli 6428 86l s ficiestefe il to eddRABdse skilled in
Li kew se, .the draw ngs_show ng enbodi nents of

t he
the Gy 3 ke skt irigha Hble) b Sndereiorrbitat aer eatbedisnsats would be
evideat Bas€dbrbtht Yreseh@8Bc18urd B ﬂhtrgg&%ﬁlo&%cég SrnBlechddd8l cha ges may
clarity of presentation are shown exagger at ed
be m%ﬁietm@loatrd&mrh@g frorihe spondiof |thma¢s1eyt inveéips nul tiple.
[OOﬁrQQ th%fl(ﬁmngrd%scgllpﬁ&dr LS, f%g%gr hgalps Qlfaev iglr\]/gn 9% provide a

features in conmon ease
thorough understanding of the invention. However it will be apparent that the invention may

be practiced without these specific details. In order to avoid obscuring the present invention,
some well-known circuits, system configurations, and process steps are not disclosed in
detail.

[0023] Likewise, the drawings showing embodiments of the system are semi-diagrammatic

and not to scale and, particularly, some of the dimensions are for the clarity of presentation
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illustration, descript{on, and conprehensi on thereof,
simlar and |ike features one to another wll
ordinarily be described with |ike reference nunerals.
100241 The term "horizontal" as used herein is defined
and a® showh axsgepratedlil @k diAvihd) BIGO W&fﬁdn@ﬂy’llwhe&l Alli€iple'embodiments
(% t he sugstrate regardless of its
are §PF18?1 atibAescrbrd having sqms featues in opmyngn; doraclarity and ease of
illustthti@ desRApREY, Bﬁf‘éﬂnﬁiﬂ&ﬁﬁm&@ tﬂerh%f Q%ﬂla%%ﬂ& m(% ‘a{étd V\)%S(;ne to another

defined. Terms, such on"
will -o%qqnéyﬂ)e descr@;ﬁd withdikg éefer@qg qumeragl;q dewal [ ) . "hi g her

[0024] PREFerm “hHPRRII as .33 él?%éﬁ'g rein R me«Tj%gd eJlarif: eldto tfle conventlonal

wth respect to t I zonta
plane gf gitage efithe gubstratp,rrgwélsssng'its awemtshanh hlﬂiced:rm ‘I‘v{&ﬁicuﬂ’e'sfers to a

r_phot atterning,, .
e ok PO GRL B2 S D, “sove
“bel«px@’hﬁ‘baqtormf “topB, mdb’é(alsa:h “S)dlevpﬂwl, Ohlgﬁd:rSt“l@ﬁer” rpptr?, edvérn and
r |bed u be evi dent from
um%gh{g erggi of de rf'ﬁSpGC etE? g’l"é‘é"@r %Tﬁﬁ‘et s\het tsp Trgocessed” or

prod@émg’ eas tuSedrEhaﬂ:ut elilts tRpdsation B Wi addall lok %oéﬁx‘esmt patterning,
expas rafed cirgcuit in accordance with the present
P % oA ISRmgp o 88.s5eaning ard/emismontlefrthe etesial e photoresist as

requh‘ﬁhllkf doiin@d critel NGrubfige. SYSL e ok éWtﬂ:H{ %HJ bbitktOthe term
t he present invention. 100251 Cenerally t

‘“teﬁf%‘?do?‘fctuﬁoséﬁtslﬁhys dsfued ip aneapHbe pysiasenf nianv“@mm@m an integrated
circuitial 4d6%lafcet P lig pﬂeLén\%‘ 'W&ﬂ&dxp Bhd Y2 d%ggtel%naj gy 1H%§x%ted circuit

mul tiple exposure net IS evi to one
mambffi%ﬂ"i‘?é Py ugipg fhe systeng hémalrltfachmqgoifélel présemtiimeention | s

[002SPOBRAIY, the o&ﬂth%%?f&é%;aﬁ&é?r? orGRe lg}'é%%er}nvocfntlorg ]mcﬁlﬁlgs a dipole

W th orientations cul’ar t axe
1llungpaF§1@p éystemcgmmax equlgpleliepmisereanétbod. | Asdt edidaltad@na having

ordu_fahy silin & BRS [ﬂ)o{eelllgm natlt he )érr%olé\ }) %ggm%hgafe? tgng?r?sgﬁltlon of

| fRgi ng o res  Torne
pattefns with onemagohé Iaxpesdlpulmhﬂoalﬂe du&s 5f1ihs dipdles Al dr ¥x AHE18,00PEE axis

' ctio a di pole axis | ocated
locali? aIOIHSa tish Bher it ek i % BB REUTUFh SEREPd, FrRgIE T fptures
formeed albug @sedoad dizrektiah chlg athkiY stislivhRetié Sibstantidl@Q@bgonal to the

ta ed anot her, wa Ie illumnpation is a type of
first Jipqet ‘%%agd’ﬂ%HIr? #4 OS‘HG e efend direptiqngomptes Prgﬁtlceéri@agmg

of featsesl faated hlengcﬂfse@irécabnl | Tum nating a mask or reticle.
rcles are spaced evenly around an optica

[002§>§t§te f’“‘tt veyy's fligple iHpmingtien isia typ¢ obeff-anis éldunyientiancwthdrg two
circl@®fof L3Ry dré Q8dals |tl¥e soldcR 4G lhllnkrfémé]gmaglporcl%ﬁ?l@ r (ﬁ{é 88 circles are

enhanced dense |i ne reso uti on
spacedly $vspbyattPeN F opticak exigred tlsﬁpa‘xsm tandtaré sltlpae rqnentdd owettially or

oriz al € G 0 (& l
o Bt DI Ak 0 8 O L i S, B8 o v
orientaien pf linpe and spaves iat (srperpmgﬂcﬂﬂnb alye (iheﬁﬁhf\@df thé tworagidg

I e exposure
to027 RPkk Sk ey B BGh E’gepg%‘iﬁ?lgﬁ?%a g1y SFead T Dot iggention

may mk)yam Ondtivel s£ anapihee X RR&EMEDY %erﬁﬁﬁﬁ[ﬁg) A®Eo18 Mmﬂtl?l% C&Bgsure
rein the superposition_of i mages i ned

‘“h"b‘&}’et hEhenﬁ?k EXPISHIS f @é&fOWFé‘ breg firétdmgfthr arsk theeseegnd; grwosure is
perfotrAed a S¢¢08d matle whelRiIHE sWperddifioR of #eNnabRARRLLEY HBYnasks

S .
produces the desired structure on the target substrate. Uniquely, the present invention may
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enpl oy a nmethod wherein the i nage pattern of the
second nmask is aligned over and substantially
per pendi cular to the inage pattern produced by the
first mask to produce an overlap region that is
I ter 0 hg.
e el MU G A ROPAPH (Eofle Bk MR |+ Bigned over and
subﬁfavtseﬂlye;@ms@p'dalamha lm@gmwemm@@wﬁ@ byithe ffisst nmskeo produce an

oveHQ;S %Cﬁ?&rp ﬁﬁt st Hﬁgllege 2 e%ﬂ{;@ f 1an%}£ %e 1 tI{ﬁlﬁlgst e@'% %%bodggents that

folldwsaoﬁr qldsan:bekiem erms of| DBk pdsachand xposundexpdsafe, fifis ol understood
posur thod utilizes a ma t S
thaf Ryt i SERERAIE SFBS 0 e ot b e Peest dfnat e methed and

devﬁbeelSscﬁbedlﬂﬁ'eldJ pol es are substantially perpendicul ar

ooﬁ%ﬁ axes of tE fgfu?g)gresformed on each mask. |t is

[ Eﬁxmggéte?a ¢ $RPasEx pGYigd atilizes g gnask hat is imaged via

a di%bllé&lllﬂﬁﬁ&hﬁidt\oﬁo&%s tnihreintBE 8es o @tle ALY Me dstangsh endicular
eatable structure formations can be fornmed on the

to té‘hﬁ%@? Phihe featyres fopmedeqn carl el | s themneh theppiony effeative exposures
andOUE EugeRd¥Riah @ 'E}fél 1magés R @uéh‘f?agéffhgd LG MY UBS sB¥cture formations
utilizing a mask overlay technique that mtigates t ﬁ
canyhg dejrfeg on “@pﬁubﬁwe divh arssentrinyentioaghakies) ineovenddPever conventional
ric
R L S T
ozv@y@mbancm@@ltm@bdqu@ i mage a structure 136 by dipole
I | ordanevvltha enbodi pent of 'the
[OOhdr]e%%]ngé h(\g/)\g Ig] IEIIG ? rex\t}\ésy shown ag ésrorgiegw \{1%\%0%hgstlﬁfﬂgments ofa
pholsﬂﬁhqgeqphy rsgrlstende 1 (mn usd etoi rmga,gﬁ SalJ ehucmre al ?q bardipdi@rillafination in
Qlad Circul ar contact hole . for in a
ccof e Ry aiotar 8P Brart TuSiors BereneheRymns, e stucture
136adg intladakn ogabicNgich sm:h;uaﬁ: oaﬁta&\frﬁ)[é @ cifcBBt 0ohtZH Bole, formed

crib further in is formed by
in A B g The SHOSF 029 & efid o5 Addigpal dppriag Hfbten overlap
regioh 206, ufesdibad urthdSin FAS. BRVhERG I Rraked bl Ipkdeedsindtd Hotort A€ material
re 136 can be filled with a conductive

ruct
132n‘£&ff’é‘?d| ove Bespbiiaigd 38n As|aacxemplary ilnsteationthe strycgire 136 can be
filldABHNEL Bk BAtRE afdiaP@ p rdvﬂe%%?écﬁ*@aﬁh%‘?&hﬁecﬁ%ﬁ EQWeér?’l%yers of an

formed in or on the substrate 138

‘nteﬁ’fﬁ‘&ﬁdéfrFWhﬁ@IeﬁpW feyned éneriache sibbtade 3% radi ati on
Ofhob; 0 Ld aP
[OOﬁgWhQ%h%{gflghtogrgFl%d }é&}gp@& ﬁamﬁféa r%dlaagn %’u ¢ %Zgl L& on beam
104pgrearertyrepl@e 106, di fpsilth)oleaopemng]m& aasecomt d1p<zib openusg 1ID4 a dipole
I eni outer, measur ene

axigl ﬁ'Iﬁ Bﬁ g %U%ﬁ fer nlgr;iré"as a8 he?ﬂemf%é) ) %%?ﬁ‘&fg‘ﬁgrétdi 1%e Adlinole) opening
mnea rmasntemélﬁ 118, 4 ﬁmﬂetfsér 131%41. 2098 neSlaqRE o E@u&l’ll24121‘§opa’@lue region

maj or. axi. on | ens 130,

S 8, t he
126, Jp4%e S8 12 ppfecfons 55 13(hdhe pholgresipmatoriply 12 the integrated

mrcﬁl‘y S?@éﬁx 1134, ththauahleUgh Ui hdGubsiatk 3% @%’e?rﬁl[yattﬁe fask 122 is
the mask 122 is |l uninated by t

iAot by Ghe TbaRGa AR emisiediogm ez aisaioo A eubasemage of
the ddsk BNGs BRdjdPRARYhe ?ﬁogkﬁegﬁgrﬁtélﬁgl 2 wiidh) c%&thzfge QBlifite 138, to

t he photoresist mte coats
forng thsstrueturs 1368, to formthe structure 136. [00311 The

[00{) 1? @I*g@"réd?a[&oﬁ gbjl{rgee %éatyﬂg(%f%detn lee}rj\gr%y ggurgengr[)&ymggog vrvavelength in the

] ucil n a vvave
ultraviolet (UV) vacuum ultraviolet (VUV), deep ultraviolet (DUV), or extreme ultraviolet



ultraviolet (UY), vacuumultraviolet (VUW), deep
ultraviolet (DUV), or extrene ultraviolet 6 (EUWY)
range. However, the precedi ng exanples are not to be
construed as limting, and the radiation source 102
i acl f . rgy.. 1 hat n_b opagat ed
(Ul 18 e oI o EREIRE [e BE PRl GRRRRNE fna e
radiatiei suicasnl 02 ouayc mclid@ apy GorindefSertely thaecagybengoggsad s fu@les or

i ng .cross-linking or a pha change within the
s RETPUUBEEIGRTS) | B BBl SRR, SHODR L Al oy
proth@ng erdsfalgikmg cﬁprTﬁﬁ:l &{faﬂgea \hikt)lﬁﬂglﬂe pl{'w(ar&fﬂﬂtxﬂtérigh oRr. iggé/energy
system iS. exe i fi y the radi ation beam : i
tfa"[%‘&%?] R é?ijé‘?“coﬂrg)p“ﬁieatl@z fygusts fas, phetolithpgraply system 100 is
exemphfiéd byah@ladiafoObeath FACONd aperture plate, orients
%ﬂ energy produced by the radiation source 102 to ]
(0033 eépﬂ%ﬁ%ﬂ’léteilf’wﬁ?lh%ﬁai bt eiQue PipfROT agseand apetyst plpts, orients
the k@&gﬁﬁﬁuﬁ’é&a Dytthe sadBi¥ioh s&RSM 62 toNGrh *Ledi[i&lg fhiRRioR8AMe. The
104 through the first dipole opening 108 anof the
apegregiidie dPpgrliespdhiis iy tanemittine thei radiatorakean 104 tirgugbhthe first
ogKhablictos 6 sl Sl TRVt 08 9L s
bisestsisipfitatedinole ereningilfd bl thx swodd dipclaopérengleidcr i bed as
' . i Lan . that. i rallel to first . .
008100 EnRERDN At it A ) 5Bl s R 3 oo
- thatsuprstlbeh tol aficbtydireetiqne wHérein| ther firsodigectiaeis QutdtagliislBCerpidichiar to a
accordance.with the present invention, when the dipole .
s JCRRIRIE SR ALS BETRTL Y SRR, ! e B F
forthduiepapditet ol the fie dapdin SHs pRéto B MbHY sytein! 108l il dpiiBERY image
ttgatter ns, .such as t4he feature 124, with orientations
- PAUERSIgh A 419 %atiH@r e b iricntations spbstantially pegpepdiglpofe the first
diretiionS(i.e-— fobtheEd thdlscbhifl BREQMY. HoWeGdr! @B hpertdARINEN 06 b&tation
. aperture plate 106 orientation is not to be limted
15 gtoabe;é!?‘&érfaiadlﬂr%f‘d’é\ﬂ@é?ﬁe&ﬁ“@ﬁ Witht t§speetsiocthe fqapirg h24, and may

inclh@Pdnilofledk#tbn (R Grddfades aldBGled HBadt PattOh oﬁl%@stuibg%&té fat

roduces a desired inmage pattern on the substrate 138.
lﬂﬂfﬂé‘@aqblx\ﬁbeamey?nt tifeenfipre smploys wifeaxis dhnamtionyby fofthingxthe first
dind1d loW&; i 1 Nng: the first ' .0 8

e QPP 102 Andt] REPAT Sisklatorichlot 16 bR RS BREF LB Hor e
photplithogtaplsheystephi®0 o Biytfhmgjng bl firss vitobnoptoidg 188 addthakergnd dipole

. { Lpoke. . i,ng 108 and the second di e
oreliE 110 ¥ e GblRd Gip P s Radets B Sk IR misdidp an boatan
angbadthsa'tSiklmnwstto iakpersgn tHaeingwsdinaly gkitlgiﬁ the aftf rlic&{l(l)rtl@@&laﬁ radiation
. As i nown .t rson having ordi nary ski. in the
impf$e! the SRR e O ARty it b nctareings s of focus
for inagingude of a photolithography system by increasing

depth.of focus for imging, [0035] The first
(00351 55 5% i pontsa LORchd e Sesoigh dipalepaicaing afichry ba 96 various

shaedtiZeSardf oréAtati SHeS In SRBRGR0e willZBs s&?g oPthb PRkt ifBtion! e first
accordance with the scope of the present I nvention,

dipalgyepening 08 apd Prsi secangd liptolgyoppodizai@ mayeinglodoany gopetrisal design
' ' n .Lical sign

o QRS Hrling REH P (RN BE AR 6t AERLEenCT16 excocds

that 9ptha dipglepemng mpersucaswrement 118. exceeds

[0036] Furthermore, although the present invention depicts the dipole illumination effect

created by the aperture plate 106, it is to be understood that other means can be employed to

7



that of the dipole opening i nner neasurenent 118.

[ 0036] Furthernore, although the present invention
depicts the dipole illum nation effect created by the
aperture plate 106, it is to be understood that other

proﬁ’iﬁ:@rlﬁe aR3B1eQBuR LS Efect O For/ eﬁq'r?)‘fjé" %Efﬁ%g?\/edd 2k elenilents fould be

| um nati on effect. or exanple rac ve 0
emlépxeqéé%fcgmdmraolb ellunengiow&dctx mstéadmﬁﬂner@edurp@ﬂaee 106

00 A 35 0 S o BEL B DGR AU ORI s

conti¢nserugis 120e Thpeptdeneer dnatl20 A€fs toi doakekt&l’hn&/bf bdﬁﬁlﬁns‘e hige radiation

[of0) e 120. The, condenser | ens 120
RN E el G Spafls abRCLON T Piig (RO e eqtbae dgps 120 the
radiatierobegin 1104 és shppddt dnd dirpdted ehtd H6 maBy 1pAassi ng t hrough the

ense ns 120 th radi ati on beam 104 i s shaped
(0034} glqm RSk 1&2 gl thes e L2 suchy gsR Brst feadurgs R seeond feature,
whith Bl Ae@Spardie op @il bRl thd Spaghibl 6dpicS12®. FAY StexbRplat 1@u§ifat1@n the
second feature, which is a transparent opening,

featprge [ 36 mav dngludsi ®ricciagulapgesisn ex sppfimrafion) | Ims@qcatdarm with the
preJthemvérﬁ@B Whe mbfdt SARY1 28N HGEo BN ?&ﬁtﬁ‘@ g9 foqﬁéd S &icular to

configuration. In accordance wth present
the jdippdn axigr 12+ Heer rthij smbastiment 2Be ofamaaecms <b28 ishérhedintle second
diredizéh. 1 S for med perpendi cular to the dipole axis 112.

Per this enbodinent, the major axis 128 is forned in
{0031 dmsquebi the mteseet invention [« RBHf aUnétQQd? ijnﬁretmme phasp@emtsme of the

L, R Y DS M P R P S
ForteR@anpltr ancitnageoflB6 féam‘rﬁﬂm may &)hgeswgdomtrg tHad & diffe@ht from the

e he feature 124 0SSess .
T TENEINE U TR, T T -
of tﬂmefeﬁtmlfemed i be htegéiwlhhsltmﬁgt@fc&%m&bl gg E%mp fng thelté,ybsmeé 198.
an | the feature may be | ar
(004 3@%&8%@?%&?@5 &y i%fepfﬁifnb@%wﬁél&t ¢ SNEEs 56y Fughes a high
qualliyBquarf O} hdlé, chRbe RPABI R tRERVAFR 1 IV P l%&ﬁﬂghlar opening

§$ntors that the structure 136, such as a
as t{’fu furs, 124 g eeven fheatppef e steugiirpd36 &¥ BRd do bﬁ lltnhtéd to a square
conBbDBRIEAL B id 38 RYuldishRd 3th£teﬁ"1E ALk Ar 1963 nglcluﬁec‘ a&gghape or
feature 124. However, the shape of the s ucture
configurgfinn formageby fheiavedan o rategqqmnebetwmtmmago o€ a firgt mask 202,
d f d 5l
&ff ﬁ*ﬁ%ﬁg?@ 253 piiES, ahd RAHSHLL FodPRalPN0r LS further in
FIGp.nt.eY st i ok betdditonahexémpgy ibistatién,rth¢ smasire 108 may further
SC r in FIG. 2, 4 and 6, and an i nage of
lnclg&%s Jé}c():ﬁ coank Qfgﬁ descri bed further in FIGs. 3, 5
[00<amd1n Ppart,Abe stmcaddilBé eaabe GtmEp |b§lrp¢rfb1}n|uﬁ§ thedinma@lhg pré&ss in two
distS cturg %36 may fur h%gs i ncl $de a circular contact
‘ﬁ‘%ﬁ P51 DR FRPORITh 4pqn ¢ t gyask, 297 descriBed ikl Gs e, fandey with a

ﬁrstbyctﬂfgﬁfaﬁbpﬁnﬂ@ dnB ehenBgbdid eRPRERUPoh Ehets\é&)ndqhék '3023 tdescrlbed in
ste i st exgosure upon the first nmask

FIGg s 8 A 2dwiﬂha Rfcerd regtangulgrpering. Wherein thefsie?@ld rectangular opening
is oﬁ&ﬁéﬁﬁ%@t‘aﬂ[all?%[‘ﬂeﬁ&cﬁgxdtot {e rﬁr ré&&%ﬂgir SPEInd!" §ndtB o distinct

t he second mask 302, describ
imaging steps allow the image pattern of the second rectangular opening to be aligned over

and substantially perpendicular to the image pattern produced by the first exposure. As is



FIG. 3, 5and 7, wth a second rectangul ar openi ng,
wherein the second rectangul ar opening is oriented

substantially perpendicular to the first rectangul ar
openi ng. These two distinct imaging steps allow the

ewdeﬁmﬁré glgtgslsglroghrg Il ,Stgg’ §etc & d ? ct:aglg)r%p ar olg ﬁwglrsni?s(s Eehlgg where
the ﬁns’a:getaq@rlar epemqynmdga:ml thxysebdimi xfecta@lae»paﬁmg fnaghevdrkp. 8

o0 BY T8 g ST S LBBRL Rl 1S P By
perpeaditdmgtettangubp @Rpdtgrel ﬁ'&gﬁqu%rtﬂatt MEltIPRCHOEEsE Qe @A FYPREs can be

e overlap (0042] The resent i nventors
_lmpﬁ)ggg f@‘-’u{qﬂ’a ‘?ﬂglequg,p AP BSﬂVHj@d tnrﬁrtgy grurpgses of illustration, and are
not maaamaumd thyscopeéﬂﬁmhm&@rn ihpfdvam@ptsar exposure

technique that multiple process margin aspects can be
(0043} 5irsfy geraraterfaask srpaswieniiers el the phatelithegsenhyewstamr @0 yo adjust
h f&n R# RS Bpore,|
e 09 Sl ) AR 068 Gl LAIES
focusjagdigistmegiepappbitiey famsdch exposarer @I@nequwalh dipalet ihlemmatlon enhances
the zglglgkgg {)?f% 9%{)12%%@%%&5% #g@ FOI 1%1&1%9&1{4%& repgé Wit fn Dthe gléot%remst
matesiebdslibe en!@epgﬂat lergedt qmsmbladpmh tomﬁmus dapedoh |ekj§géu1fe0 rSecondly,

|ned Wt ol.e illum
size %ﬁ%@ th?e(fga%r? r1124 1asbno| ox%%clar n?edfcgg) flﬁﬁ‘% {Ibel ﬁt!iuﬁ%lbe, E%nvx tgg §'{bé'irﬁte 138.
SlzelﬁtO ist lon’gegelebd‘ea lfeeaisa riee fcadiravl 2Aikat tthenspihe ts@i@61eSI36 on the

s ot e 0 ok T R P S Bt

feauireaa ﬂm alsddark Sorﬂ!zibt)l Org@ly, BRAERE: diR 60h8dahRe $14 POlIESa high
he S%P rate 138. Size up is no | onger needed

exPo&&‘é?a‘a%té % feereberadeliverneoy syffigients dpsenof AR ek e GERAsE hel Bi®toresist

matéHal tiBe ﬁH&l%ﬁ R urded&ideSo e RdNird 30b8GEdIBaMd H@ed for optical
structure 136 desired (e.g. - using a rectangul ar

enhqngefpent éechjayesy o eémzal? ycormingtthe Teaire dP¢ largtrein|sigeghan the
com%hﬁ&apfsqlfaréeco]‘n%@tt Kié ngn%fall?rt&\-!d 488 psdhs %’venﬁép Peng{r little or no
| atitude, thereby delivefing a shf ?ICIent 0S
masl galfaggeniept @)ﬂ@@@erateﬁée prestive ewisequengea tof sinaller B2k openings, such
asdEﬁ&ﬁbﬁM1 &Eﬁﬁ% r size of the feature 124 reduces
nee or opti enhancenment techni ques. For
[004ékéﬁp$ evidgy ffoor thengsdldweref leeadinyr the T2HUatiomr opam i 0% ptozleced by the
nvient a uare contac
ohorb BBt v S0 SO0 S S R P Betriated 0 igpdtig oy partial
crossyisikng oh anmeting rphasteOcIﬁﬁ@ oDt ﬁhdtd’tésxsﬁ&ﬁét%hédemz located over the

nces mal | er mask open
subsf 3 8 Gl (4 G AEAGH PR I QbAoA gl Fabp frst
expdsiir@ Tiﬁtdcbﬁ sHOBE bl YE 6f BRLSH Buerdi® FRdiliak ioP Phdie @ﬁﬁn%@é;r{l to ninety

J by the photolltho raphy stem 100 f
perchr ?%‘VC )é% pessthickness eithe gh%@t@ﬁlgtmeqaé 1%2 e oerl the substrate 138.
TotaP @Fdsé-Bhking bP Phask | A%k dado {hegpzlﬁﬂ{rés'ls@l RO elﬁh%[1 96, exposure
t he photoresist materia ocat over
process b Rt glegired dgcaupwit iethg wpmbmatndteofrthd ifigstt inmask 202 irdegatpattern and
h 0} first
the 460 R 307 PhakShSh AR oA B Ao Cop e puf SRR R Rrtr
regianr 206 deseriteed efimgeer luthf(El i Aedopdingley the Becop@WRBe of ratliagon used to

ckness of e t or esi st terial 132 forned over
expo%{']e $ uct())n gﬁkeid%angBS possess enough energy to cross-link or phase change the



Total cross-linking or phase change of the photoresist
material 132 by a first exposure process is not
desired because it is the conbination of the first
mask 202 i mage pattern and the second mask 302 i mage
. s th ni n C s.the
remag@j(g% F&algltetrﬁ%lgttéxllog%%g gg ?he glggerrl SIST gxa enaf)ﬁ}? tlhfltgl‘s E?%\ iazby the overlap
lf@¢m2m&dingly, t he second dose of radlatlon used to

ShS SN 2 sh uld. sess
[00§E g?tégu 5 c:er Bregen?j 1rhvlen€§(}n g?]egs Crﬁ%m g%ag qglpmj:ement
techmlqad:st ér 8dot b appRe@tited that Dehep ARk Qﬁiléht erﬂﬁlb? rdpfital ledBancement
S eflned by the overlag regi on 206. [0045]
tec Pﬁoﬂ@% iy pFey ARDlenPitFe SBfngoREk pofellpdiygimasky, genvated

maski$ Qn@fopQ@ﬂl imBy RREBOE Maskd 8L BUFRyed by it ;ngslp?ZZ of the
appreciated that other masks, which enpl oy opti cal

presg{piSBEMent  t echni ques may be used. For exanpl e,
[0048] &8 eebde! él@xguémﬁg presénf filveftion€adiBes Wl@ltrgﬁ)@&{% ad mask 122,

masks, and optical proximty correction mas
it is gonls W@‘QK’E? thah’@e rask 1 222xpayinclufieanyplegise nsedito femt 4 glnbal or local

[mﬁ&QQﬂggmHMg&agrnnre al t hough the present invention is
described wth respect to the mask 122, it is to be

lﬂﬂﬂhdépsp@@mgtth@vglt e mas«lzzzzhmaﬁ:atmlheaia EAytrahemits ghe image
bm | ocal
padf 8 OBl o S PR Bl Y Pt B 234 ono e

phOtbmstr mldlleaall 1. bBﬁtmiﬂfQ{b HifRarsioh TcSusEdD ®yithagaturabd, ahé radlatlon
nation of t ue reglon 126 an
bearp 100 A obd¥5s, 5 BHGR0 8° tolrecl St Ranseiie vike giection
lamd&@ to di ffracti on caused by the feature 124, the
Oorgg%ation_ Zan1104 and its orders of diffraction are
(00485 Lbe pryachipt &us it mavatsiis ey coyentmabriesigse tibish reflieasts the

radidtidf. bebROAR) FrdethBRds®CLA20firdc8P ot By stiRC 1 vgle
convent i onal "desi gn, WhIChrfegIPeCtg the radga’?@%mu% the

projeclianens 439 regupesHies ¥ragr patem dopetbe mpslo 2 by hdacternftong quarter
(1/4)1&%{16 AR L8 th¥neef i€ cnﬁapﬁxﬁ&hélﬁpdébn?aﬂﬁs %&leﬂﬁg H(?(Esteéhnglogy

Eltternfromt e mask actor-o
1004ah5'fethe bly( wher) the radgation i A 04 passas ttu@ugle@e fedtee ¢24 o thelmask

122, qf ﬂ%ﬂ‘fx‘a&w gxﬁf%&iﬁtc@ E érgé g&& g o{h%ggndt F é)rl s§%t¥al fre[luenme; due

'Predi ct abl y, ati eam 1
to the hliiﬂ)lﬁgﬂ? qftthe hamvuwalth 2fthe Hedtire 1%5 Notaﬂ:l&Zthel;thbmon Iens 130 of

the p?%&felfxtglﬁ'\? ﬁgré %a leste %%)rtgrte E%ol%l é@ %i%r ﬁpgg)'{ﬂﬂ:é qu?ﬂ;cp' l!?gﬁ\&;%e the 1*

ordep ﬁpatihie&eqaerroms/ awglel tolf dﬁfra(tthﬁ i &ﬂhbﬂd&iuﬁ 24 theNaitgabliys of tlh@ feature
cti s 130.0 resent |nvent|on is ab

124. ?fé“% 3% eufe P% Ehograniy vstesp ?8‘5) grarimproye the deptheas fosve ;',atltude and

resoln@6ra s ehet lh&g& Produdddsy tiePmhdkal 20f b auRfitas R log tﬁg lst order
s reduced due to the |arger size of

fract
SPa“g‘e&?‘ﬁ’F’éCYI t g h-theoprojestien lenpd3ph é&hsmrwﬁ@gmdpmwl%ﬁxcw these
diffrdddd radts bIRERUEH e AEPLRP hr&%gltllge ?%( by qgﬁﬁ? % é)r%determmed

resol ution of the i mage produc
regiqnogiaggubstraigyl3%or e of the 1St order

[0050] At this point, the radiation beam 104 transmits the image of the mask 122 at the
appropriate critical dimension size for the integrated circuit system 134 (demarcated in
phantom outline). The image pattern produced by the mask 122 and transmitted by the

radiation beam 104 exposes the photoresist material 132 or other light sensitive film on the

10



spatial frequency through the projection | ens 130. The
projection lens 130 focuses these diffracted orders
of radiation that have passed through the mask 122
toward a predeternined region on the substrate 138.

this po di ati on be transm.ts
sub e %@éw& e oot tsbeigfojofsts %ﬁ?%?ﬁ%&? fregrysept (gfention
maylinchiisiang tgoezef desist, blvh dst RgatiEebneiresdl) 4 pssiﬁ¢eetashé3élst or a
patte

h%‘? rca dln E}gantomoutllne) The. i mage
chemucaly, iﬁ ©HY PRSIAmPY Bthepperssifditiony lePr% Rueh 25 2 primer, a
top ra’ilql-r@ﬂé(ﬁﬂe Reamg 14/ @ XD B8RS { 8- BNEHIE bRl HRY & &hployed to
132 or other Ii ght sensitive filmon the 710 substrate
enhgrpg the develgpment ghthg phetprssigioaptertipht 32-he phot or esi st
[005@@%& 'pé‘xlpoélcg of Qltmtryhe? citliEP ﬁgﬁxctk N @Hl%fg?@ vieWPoF ahqgéa%q?heaslﬁgstrate
resist, such as a ‘negative tone resi st
138p‘(§§1il thevlélomm,st matrieh 132oremeved; hdh substryteald| indlide the integrated
mrc{lﬁ%s% lfﬁlnd?%ﬂ%&ﬁrel grt hernore, additional |ayers,
such as a priner, anti-reflective coating
[0054] dXsois emidbtte oma lm\ng-archﬁ:irg(skull\Ae tigoat, |thmgmtaagt5atdde:1rcu1t system 134

e el ppnent
a0 B8 ol & RERed 550 PG SR hipicln ereby producing
semidondudtor, cldp<c iafid ligtedrade pietis pckapes aeigedd \ftdi‘xW a@fnvélldomponents
area of .t r}e sug%t)r ate 138 with the ghot or
Pas{iY P TRAneqB ket CAIPOngi S, TRTRAY CQmBOneREs F‘U » {fhpumerous
conﬁgiiragj’nafaﬁ@ arrftiglifiettd asSHS! BN, g thibe uﬁderréi&td"thﬁ tﬂ@’ﬁtegrated

0{" 521 As IS evident to one having ordi nar%/ skill in
circpih &Yk 134 fRyefsiiy wige Fnge ok s eanduayis ehippndaintesras cireu package

conﬁ bkl 1ﬁ\l3>ﬁ/1§§ Hfh%ﬁé&fes m&eﬁs%&eﬁdmfe&rﬂ%l contact techniques, and the
ot ol i t hogr ap ngystem 100, thereby produci ng

typ%@ﬁme@n%é@fé@gecm mHen |empé@/|eétsé@|ulé|qrxbu|bp liaitsdabpe she design
spe§ﬁ!:a%%h§&hﬁéﬁ@gﬁ@d'e‘i’r@m?ﬁ%?%%emS passive conmponents,

st acked conponents conmponents, and so forth,
(0033 Fyethermorss thesubrtiagu s maymerhaded mintalvgenebosd asa smycdnéuctor

sub&f%‘taéj (ﬁgwe\k% thg‘ s&b%%%g 15@%%(0% ttc? 89 éﬁnht%a tc; Bl%sel Q)(tar%%f qt ?n accordance

ciréuit syst COVErs a w
witlg émse@v:dafctheopreshﬁ 1pvemdn itht edisasted 38 magumdiqumk ageium on or in

‘ Whigﬁr)lgif téég ffr i Ca af:eon %er&ge%%mlougg tlhg‘r?fﬂdX ﬂém {é%oqﬂfe“ for the

subsﬂ'attep B8 patkbgesekorlli Gomatdetimies)p bmy@d silieanl hasdll Ycol@osites,

s e BT AU UDRCHED PHUSIT PG RLPHIGuS RS (organi

or ifdigid) abigicH @8 compatibRChbRaRy, MhdrbE ald fleAnRAYY Hitl fhe%rocess
;em nduct or _substrate; however, the substrate 13

confiftonsfhoseg frthe intgeratesl eirsult prstan dxh nMOEf'éPV"fI i inle bg I‘lﬂ@qﬁ%@d that
one Ok Idrd bXans ﬁx%@at&if cifclie sﬁ(e%?‘ 2L ca'nrb\éei)ti'éﬂa%’at g&?txrﬁy B teBlibitrate

138 may include any mediumon or in I ntegrate
138cvhigh peud thee b¢ sgppiatedtintd inddcidual oo mltip}e Setm@mbmﬂgr agfemblies at a
Iatef@ég%rdfﬂbnﬁlfbﬁen for the substrate 138 can be sel ected

fromceramcs, silicon, silicon based conposites,

(0054} rHhe oamehiming PgcesBtteps, akh ampdsmexpdaam bakd, dewiop, hard $hlkes 8evelop

. s_of vari s (orga or i ani c),
ol LIRS ARV 53R e R

[0055p FEGni2cald 3, whitth fdlloe:, @esi6esimilar configurations and elements as to that
shown in FIG. 1, and consequently, only the differences between the figures will be

described, to avoid redundancy. Furthermore, FIGs. 2 and 3 depict a sequence of steps;
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conditions chosen for the integrated circuit system
134. MNbreover, it is to be understood that one or
nore of the integrated circuit system 134 can be
prepared at one tine on the substrate 138, mhiph
howedbt, i 3@ uﬁ’@er§t§&iﬂﬁﬁttﬁéjor3&to‘? tﬂerkqié ¥ 'dgé“@tL:d %' F@l 3 LR $is without
sem conduct or assenbl | es at ter sta 0
momgly ndapieomay (meRdd ttrm@theewathquhgorpmmgs Mapover,sitickh to be
@080 Hat FXR ' L BaKSses 4evELQ
e nsp ect. & g%ﬁ%‘? %lr%gl’eoq%glétp%? nfifth ‘I%f Wﬁq‘ Fi aﬁ ‘{“H%plate
2004 0f Féﬁdznmd ae;p@mﬂemehmqﬂate 3[00065FIGF| ;Gsthe Znakdi 23, of FIG. 1,

gengﬂea&gn%sghgegw? Hﬁsﬁm?Sk fd%{)nv@_aﬁr(} 590 nré tg?li ggcigl Lgmaska’ﬂ)%, of FIG. 3; and

the fahse tRdeof FIf3. 1pgnyridalle deichibey he Gas fdarine®n of FIG. DI gldr@%cond
wi .l b cribed, to avoid redundancy. Furthernore,

featﬁeégd' (gpgﬁgf‘s depi ct a sequence of steps; 11 however,

[0056] A(Rhttoﬂall}e péﬂlﬂ@érﬁﬁd@lﬂﬁexﬁMFIGE‘ & B the Hrst b3Sk %23&8 the second
one

s?é@& dggéanl:l Gs. and is without noment an
ma a g tbﬁélS%sittﬁé”?ﬂw @%@f@pewm&@n@éthewmvé% of FIG.
1, siidh dsSn b Qore@egibSIRLS tn%tém;cuft Q?st&ﬁ’qgfi Wr @1 lat"ﬁwgf)gﬁem of the

of FIG 1, generically describes the first apert
firstofeafiiee 2030and the sqopul featurgy Aor formed @ndhfaﬁe&t tmaske 2 atce the second

masﬁ%Q &gpegﬂu@ly $nay 198u§@3§&) %lgzor gl%bﬂy%en dic ¢ gpﬁén%gl l"l¥1€ first

descri bes theé first mas
mask 08 gd hessec@@anaskf302|c@ bg desigrbd to Ipeinf edense erdP 4f thefstructure

136F‘J/1g;theév %ﬁﬂg% gﬁ: %é %eg%l’? re%ol?l?t ontlﬂr? L f tﬁlg tg?gtglat@'lgrr%)hglgyétem 100,

a secon ure
of HIQO GHor Agatnyilé, dlmepitchi of pxljacehih@lee ﬁf)tbld |srnmmﬁrs 186 mky famge Bom about

2703{215‘103? gqg g&o :ltlgsngg(l)(r{l er]s ?ﬁ%g;:’glgc X Cgro gxg éprx?aggtgeterztechnology
nodpat Heweveqf it tihao SHer bigiretiedl 86t a0f thE| fadiatich, scud& 1858 dtﬂFﬁ} 1,
incore re ion og %Pe |nte%rated circuit system 134

pktes, Snmgd B PORE SfVERRES | FUh e ariiemeoBUERiSIsL st the

phosdidopdplieaiune! (E)Qﬁa)f BendROfr O thdRiethbd Shd 8BS ROZib8NHerein and

Qn mask 302, respectively, may include a
enati’lf)gﬁiifs@/plﬁgrﬁiluﬁtﬂ’é‘rl y periodic configuration. The first

[ooqumlefe%%?g @R td 6. 98 aRRsh MBBKwRA%0f %ﬁ“b@f tﬂ@ﬁksg Qﬁé#lﬁ\}é)plate 200

rint a dense array of the structure
and 6%?155@%5%\&62@@ they ebntoltth@gramwystpmowo; bFIG o dtutieg a first

expcfbh{%t b, RS ARRYe St a%n'én]rl%&’x erﬁfto Ftiufgpre nt ie g@an?or tase of
t he pltch of adj acent ones Fhe ' ure 1
discpssipgethis patiierbofithe Pmssntancgmrelﬂys be mefa’wiutb ak20first exposure step
ters [ udi n the 0
rt?@%ﬁno g{e first nggke E%V\g&e lr‘iq*st ?p gﬁ&pnelgg?sdpg Cfirst dipole
opetihgt OSa&etsh@nd diokt 0mﬂ1ng QU0 aed the ﬂlpo&f axis 132. The dipole axis 112 of
LN oI} er ort vel engt hs, such as
the EREHIRTTES 2015 Og%éﬂteii ﬁf&flg arEst 336 o i Frghtprile sapventiop of
the ﬂr@d&nmyenti&m elid firsf difBlidn@n ARb Be doramsll Hay hER- aQ%%?i%th% Asis
her ei n and enabl e further pitch reduction. [0057

evidgpido, pps hay g sRAingy skidh in she arty ahen thejdipaltainl &2 i @penﬁmmng the

first @ireétida, dhk red a ¢ Pk 0 E1u’Q0an AFid86
202 used by |cr) lcaj)tao |t%%gr aphzyl/n syst1 em ri%%ﬁé{hfaplgﬁ@lmal for
imaging g pattergy paraﬂPlrtgtthe second direction, which is substantially orthogonal to the

first direction.
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exposure step, in acco;dance with an enbodi nent to the

present invention. For ease of discussion, this

portion of the process can generally be referred to as

a first exposure step perfornmed on the first mask
00 2rh TEI}& thisk 902 FRGS et |
[ ﬁﬁ ¥ openi ng 108, t gﬂgg%gﬁﬁng Q@éggﬁgﬁ%%l"ff%%hgffﬂw
ﬁrS‘t ﬁ‘%%fu’@l 296 liscorprted parpflel (T e Sd¢q@dldere‘amswnmﬁ cmf alsd tearefered to as a
Y-aRB Shriehta o d

oS R 10t 5 cRbhERLRT 2 P an R b5 Fiaecy p eatgp on the
substratee h18, oh FIG.hig thiat nsbndﬁtddemlbstmlanﬁpe@btﬁﬁcm to effecdipsid akd 112.

ax1 or.i entati.on. evident .to one h V|n

As 3 aﬁxemx‘a URpiFecion. tie N tfeatwﬁ e Y e S erenatby qReming
homwerem Bchoalt(D by lintied thi thistshelel @It iheMirst Retutd 264 may include any

ggrturﬁgglate 200 produces an illum nation node that
geomEtriGa CORRURtoN. i hpaing a pattern parallel to the
[oosyep e dstrdtttu%Ct%O df P ¢Nirhazed WASha tubsiatey 154 tshn%gx%E‘éHtedt By the
first directjon. 12 [0058] The first mask
OVGT‘?PcWea’&@&O? Hghigh &Séieplp@éﬂmp@nmoutmr&weﬂ@ rpa}oarzogxwls,wh is
the 3 if®fint hoﬁdrés?stt a8 B, %pﬂld g, Qéﬁrﬁngg ?%t@ljec}glﬁ xtegresents
e second direction, which can also be referre

the érea of theisubspicel3Bhat seceiver p dosemf energy Hiosa thetfosti axposure step and
o 2 RS st 1

ock §8 st er B R RO A ERET, St BngefgRR, B Suerap
reglpre IZ% FRIFeserita thetageat dfeowdilgobeintexdestidinl Retweehstha Iﬁrze xeRP 282 ymage

fea 204 may include a

and 'tﬂel slééc}n{i?tfaslpgm Egs%n{)edr ﬁc’lﬁher i H& %i iMage 'Ot to be limted

[00@(!) Tﬂlhmessxh.axpeemnd debﬁ?sfa Bg3 afr&;ﬁtoﬂ ige AEb4 femyrei 20@] HBRever, this
e RERIER ., SR A (BOS3 T S

presemphemalﬂi ethe Iyst nfi€k 20 @faly POsseQOABMudior oMHteCtitsd Bature 204 and
icted i outline. The overlap region 206,

they\,m%cthe ngnge{ﬁﬁﬁg %ﬂ? afiop asiiEsipsH Oy Shecdepien engibesti al 132,

 [0061§ REfeﬁmglnowd@meI B ghéraﬁ 1§§hb%ta%@vﬂ:§(iyf tt{eﬁ‘s%&ﬁ%&%ure bR 300
a of the substrate 138 that receives a dose of

and dheSesond sl DY upsd & tpiotioEsPBp syem 10Poph P 1, during a
seco CRBURXRBS I RcStifiRe vﬁl@x%re'rrﬁ%glrrfeﬂ{ Lhee pfegeéxlt: LFentiin, Ftor ease

Stated anot her mgé the overlap region 2 repres
of disgyssigpetiisgro  pencess rppe gereealiydre doternge émag h @ecbnd gkposure
e S
s 208 Aol bl 902 598 05 SN0 g
embgdigicat ncladSxthe st aljpadé opdnengf 1085 thef seaandr dip@6 dpedimy\e Ve and the
el LR 50 PP Rl SRR TgaS e tong
secopd @gedtioni Pussatntao the dvavéntios of BRSHes2BARinkEtioR; OﬁiS @&o‘bn@ Qitection
q ng edthe fkrst feature 204 and they nmay
can BT BE 88 1° B9 YeRn PP oA 4L UK Fotperiimsordieay gl in

the z&t,] gihiee elte. dli)(ﬂé) &dib 1Re{sdrlchiRg afbﬁ%/tlgegsee?%rﬁr dé?estlg({‘ glfe?ggoddzar[])erture
u

lat ﬂg) @5 vi ew of the secon
Pl 18 RELSHAhBERIEEon mede thayistopEmphior snaginmg patfstyparallel to the
first Gi¢edtRR) vHidkh is @ﬁbsF&galblort daPQ) the see&f (ﬂgcg&{) osure step,
in_accordance with an enbodi nent to the pr esent
(0062}, Vs secons. masky30@ dmgbudes the second feature 304, wherein the major axis 128 of
the second feature 304 is oriented parallel to the first direction, which can also be referred to

as an X-axis orientation. Pursuant to this embodiment, the second mask 302 images a pattern
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of discussion, this portion of the process can
generally be referred to as a second exposure step
performed on the second nmask 302. The second aperture
pl ate 300 of the present enbodinent includes t he

' 0 oIe nj, Ng. .
on tg_ﬂi %ﬂstr%é Qgéé%f QR;? ggaé 3(3' Sriei\&g su%?an enélxciugp ?01%[6 gfpole axis
112t e ag exomplary pihlstrancm featend Géxtirs 304 mGYI irﬂtil_dah @d¥angular opening;

ond directi,on. Pur uant to conventi o f the
howSF55 We Sl e e BB e i PF SEOPY T 0Bty Bidude any
geometfnealroedﬁgwatﬂﬁ a Y-axis orientation. As is evident to
in. the art, when the

o0 G e B bR 0 e by

oveflag RGlon0Iv6, Wﬁhﬁ@@@;ﬁl@te@ﬁ@ phidt&m d&ltlﬁfee ﬁ@o@lwm 8k is an
illum nation node t i S ogtlna for imaging

opeping iy the photoresish material HE2, of FIG. Wi feened b a mg:ﬁneu image of the
seconld F&dnaB BBy tHRhih RO ﬁrtspfeﬁtnf?e %@C&P’qudQ rection.

0062[ The second mask 302 1 ncl es the second feature
[00 ct\lthﬂmf tierabe yeeertheidinentsdepicididyofIGst hends® desaubeiiathe formation

of t%&tﬁreolr% %E‘E & apeaé'o actelLon{le %}hr% aﬁéﬁér o%lerglg Ctgelot(r)nretnes 1% 1sr}10t to

can also be re erre Fien
be dqopstexgdas limginghila aemwucmmth th¢ hepps @f diedpraseakin3@ion, it is to be

' 13 on the 138 of FIG 1.
und AR PSS 3P Dt DR SLHAL b roa i i
masH iopoiieg gewinstried 12. As an exenpl ary illustration, the

d fe tur 0 |nclud rect angul ar, openi ng;
00T FRGE SR ToBiclo o1BEY HPs S cd s TR fae that
sho s 4o FIGE, em g Sddeqientlyl, DalUER @ff¥ren@8 Y¥BYdeh Qﬁé ﬁgures will be
100631 The structure 136, of FIG 1,

ur at i on.
des?“n%ﬁ‘{;et Ryt  Erihermae; ElGse frasd ehdeict iy saapence of steps;
howevee| it RRlo b&GHdRRt0dd fhat YR dfferio® tHRIGRDE Gt bPR@RI P 5 i s 9 without

outline. The overlap region 206 is an opening In
momhh 125l (e saREeSPden ther girer Ffithmpteronsequergene ddsgover, it is to be

und&ktb&f‘!hﬁtghé BRrifBASe 9b6, totP £1G.5€ %%g]g;léacié%rg)eég % 6@% %f)erMPee plate

i mage of the first feature 20
200,59% RSl and [the sdsend apamtyerd Dhatend o, @éﬁl@t édttbyma‘skeszz af FIG. 1,

gen&l&gll}sdég@x%g 'tlg%isttlpgkfﬁg n%f‘l*[@in ,tand tfh??ecgrtldr r%%stk%‘i (;t?FqG § and

a square contact forne ar openi ng
the frewrei?4, @f FIGt 1 g:nnntallyaies@é)es dICSﬁlI'SUﬁﬂtLﬁS 204 mftHIGg4 hidl the

e h the scope of the present invention, it
samﬁ&%ﬁ&ﬂ%ﬁ& gﬁstood that the structure 136 may also

[006i6h Rbfsrdelgdlofwf ©rriat 4,Sthaﬁﬁﬂsfshﬁmd tbyy viesi GE3hélififsk @pRfike plate 200

sk openi e i es FIGS. 4 and 5, whic
and F gl PE e HEE e Aot vRS G ob P diaisa first
expds@retst@t in &deendBndenwittl &fothek e%bo@iﬁﬂm@ Wﬁl‘%%{'@s@ﬁtl Mven®Bh.Y The first
dlffgrences bet ween the figures w

apefﬁ%éf‘self‘ el indysles, thsi st dimrla @aenise 1%|ﬁterf@mﬁsircbpol¢:pmmg4l 10 and

th XifER! qthea ,
A B AN SR ey o

direqtioss 4 and 5 is without nonent and one nay precede

u ver
[OOGZEF%F?EI? 208M1hl§?t hﬁe apegst%ur e pI a'tn %%a 54 fre?f)ll%onfm& feature
400, ydncdy dap &k byendesmarilleb® thémafor msis 129 ef th ifiest [#aRir€204 (i.e. — that is

parallel to the second direction). The sub-resolution assist feature 400 is designed to improve

the process margin of the image formed by the first feature 204 on the substrate 138, of FIG.
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200, of FIG 4, and thé second aperture plate 300, of
FIG 5; the mask 122, of FIG 1, generically
describes the first mask 202, of FIG 4, and the
second mask 302, of FIG 5; and the feature 124, of

IG 1 e |y describes the first feature 204
‘ﬁ‘—"‘l“é thg qéfﬁ‘ig"c‘ %}’ assist g‘m‘fﬁ‘ 2 (rrectaypmlar g shapgandsis positioned

adjat &0 66 hn R&éeﬁbf thegirftofatufe $04Gn drded t'BQBE)hﬂ/e'tﬁe 5&9% (?f thQRmage
first aperture plate 2 and the fi

pmq‘f’ﬁ%{(’&@ﬁ ‘uséé%ﬁ“W 204 en Hreoubstiath bigr éﬁﬁwul%y@olelmm@@lst f.chture 400
is cH*chfaGterlg.ucaE‘?;I Bésghe@sdchltdt it a%é?x?(ﬁ Z‘)ﬁﬁt it tﬁ@ ublst2at8 r d ance

anot her enbodi ment to resen i nven The
10068} Maiquelyp dre; pregenp lembedipont |em®lqyd ghe stlerdsolngen dsspanlfeature 400
fornRRERI Nbn} 0a§51st§_sg& %ﬁf&ﬂ:}qgﬂ egq tfe 95}% rﬁfg(gbnél? ]li](grn(%apg[é since the

di pole axis 1 e axl s
optiegh @raxifniby pffeste o 06 first Gofuen @4 aml gl an ftier Sdture of its geometry,

[ | 87 nment, the first pas
Wi R e S cdrhE st Ralar TP 6 S ctaineiionparpins) dbpgesien
and ‘M@P@hen@ aﬁ theesubresehitied assistabdtede 400 dah @adil§] Bl cafilafed] 2fhis is in
arallel to

t )
due%f corﬁtpagtc t8n (rgrsnégnE e%ﬁ g%ﬁ() blasrxﬂétlhg(gao wpé:gldp\ml\feos‘qp istigated algorithms of
veryf le@ Ulaer Q) tb Accbamh@iagda tnfuliitiBE OF Qiffekdde cHHQSBRS sﬁ&[ 9 Qerifs,
cqu? %} ‘ilh e formed by the first feature 204 on th
requirg do ¢ Faghacppaagion gpstanpetwegn VRHOYYRAIEES| y, t he

[0069]Jburﬁ%&ﬂd>ﬂdt hepr@ss BbediBAtiMyLeiBy 'séﬁ&é‘rstt@ﬁ%f&% thh "Yata for a

% $nd i s _positioned adjacent”to an edge ©
Pa“fiﬂ? Fepted by @Sﬁfwurqﬁ% sl the sub-repelutian askiet foatater 406t orothe first

it bey, i 0
o e RS U0 0 L4155 R o
softwage cAn apRly eF iselt olcdesign odesi tondetersnind ift Hat numbedoéslgnpklze and
plac®hdnbf @8 s%l)%?eééluaoﬂ 55@1‘5@ edraf ({gl)oa(r)g 8 ]c';e Lgnbl E?ly %camg@s hg software

pr esent e I ment OyS e Su
may fpRly grset of dgsigrf nrastol datsmand: dinge mﬂje&tdesgmfsxze\&hdi glacement of the

sub- xreg‘cqlE’tkornea%mLt' [Iegtlxr% 4%6t a 1‘f-js|tI I lf I%E? fruie?%?eg?aggtta eﬂ% 8 Lfgtgs[%é:tory

optical proximty er
pattebasredhmwbSMe na& urDzepexfdmg epcglema&ésruyt, theV\maC forane ﬁtrslﬂ @nask 202

e first feafure 204 (e.g.
pancBE el 05 e el s biho e s cotien. sive and
placegngnt pEsid bubi-@Eol @AM Sdswf eakute e100P Quchaiha BBl parteREcreated on the
direct contrast to

SUbStéag?lM‘f’ﬁlgﬁé’lpt"ﬁ‘ﬁeﬂtfosrml““‘sgglt'l?étplﬁ'@’@%es whi ch invol ve

[0076janiticaph artgRekeR! GMAeR® d&ficts ‘éﬁ(r&f thbBGedRlBn ShE&: feattlgﬁ 400
form%fg g{godat e a nultitude of different corrections,

fprgt mask02; it dyingtdp bsxenstaiepas Hmitor. dinstcemdance with the
scopd 6t Mﬁ%ﬁes%ﬂrén%éam%tt LRE Bidst nLanQ@%%} ngéf: lhggcrieng :?':ﬁ‘xumber of, the sub-

present 1 nvention en‘p 0] ze't
resolgg)(naasqﬂgrfequreplgp,t \@lmnh Qmmt®cbnbgncbd1 eesblutiat off thatitst eallfdd 204 on

thes@ﬁgatghgg sub-resol ution assist feature 400 on the first
202, and estimate how that pattern will print on

[007H ﬁ@lef dvesip megdn 20Q . rephdsbntsi BB athuyturd 186, FOFIQNAT SfoRASH on the
n rules to determine if the

subst@a&ﬂo% and %tafééa;"f ((:l)g% og Haefsi?flg’& behwgen the figshmask 202 image and the
secorglunipask ee:q lof FI®IS, Bsdple StithiLAE Ph&toAQG RAt&iAGFERERRE Q. For

t he sof t war e
[007ﬁ %@mng now to l§ 5, therein is shown a top view of the second aperture plate 300
and the second mask 302 used by the photolithography system 100, of FIG. 1, during a
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may apply a set of design rules to determne if the
nunber, design, size and placenent of the

sub-resol ution assist feature 400 on the first nask
202 are acceptable to yield a satisfactory pattern on

secadaee ?84&?4 48 6n 4&%@&%&95&3&& Qﬁmoal&@m Q%%ﬁa! S;srﬁab%vg,%s‘ The

he first nas attern or
SCCMyapﬁéuradalajs 800 irchidgs the fbyt diple spemrg Wﬁe tllﬂj&"d)elrd, dipole opening

11088 hip L 68 207 B GERRERN AP ofile sRURLIRAR B €00 fy orieted

abﬁﬁusammﬁ&kmmhe 138 will be optimzed for resol ution

OB RR95S erh O3l L BRUAL e Y 5SS SHORL BN o i

featﬁ&réde whithtdag bé loﬁ&ItedTP&Kllei @2 thel rhajbSaxiO 128 & e second feature 304
strued%gs I| ting.. In accordance with the scope

Oe thatip @h@ﬁ FHEETHEM: . the first mask 202 may

[0074) Cﬂylgbd:@ll}'tmbhe NeiBhedon@font ﬁ§1s§ Yrurk €500 W kRBin@8 S8 shape and is

feature. 400, mhlch@ﬁgonntes enhanced resol uti on of the
positioped adjaeqnt fp @n 2dge ofrihe sesend fattre A0k imader tp dogye Heecontrast of

the wg o ;?erxIc%Q Ib9r1h2- QROEE RARSERDS oh e SbktiGE L1'§ﬁ o]fgfﬁga‘?g (The sub-

forméd on the substrate 138 and t
resofion] aaﬁjstcfpaturméleﬁ selopically drstaned puchibatfif dost notgriat 20 2he substrate
13gi mage and the second nmask 302, of FIG 5, inmge
within the photoresist material 132, of FIG 1. [0072]
[00T flimquehy thowrdsent Fanthodbnent taarpdzcbys the whmwnluaoﬁ Qiesisti EWure 400

econd rtur | at e nd econd
w8 L R L B Db 36 AR e e
optital mitnmm[tg eﬁecti bf the Gedwild dxdpas 302 asd l&@ed b tha(‘zﬁﬁfrd af i€ geometry,

th nbodj t of nventiqQn. The
wiidl ot G GBS (T BBPETE SO0 RPRAE (e 1 T fopreting), the

des@ﬂ&mi plgcd:{bﬂt oftthesubaedntio iafdt EcaOR€ MG edskY RRREAIChIRRA.
axi s 12 The di pole axis 112 of the second
W“gdé etrEops bt Favepianemes gmPlayoigvaresiocaatyze the data for a

patt&lnr&ﬁdtéd)ﬂy tHeORéchll RRTret J04SaRMAO ALERSutid N EssRE GARTe TBS bn the

302 now_ i ncludes the sub-resolution assist feature

secopdomaghPth ehessigaly hetitbar pattear Ivell prnt tdme theapesendhxpask 302.

ddlédh n
AP (RGRY RPN W ey Rl o i

sizetagg Péﬂtﬁﬁnﬂés’élthﬂ&ubrmesabgps pssfsé fatre 4D T¢ jascepbleariigu Iemmple the
flvieSh t.ot doe, _of the

softhfhe2RaP fpflih 13 RSl AIS R0 MU ir B Rl-BE0 R0 e anc

placeinenti Qfak}ﬁesqbrromrad ahs_,tst tftmurs @00 na tlﬁaeabcurden&kﬁlioa rard dv@eptable to

S By e DA BB or
secand tnask BOZX parmt drepostions tHetdo€ ma} 88 adjh&tey @ng Unbiy Gapkting thé" fumber,
esol ution assis

resent enbodi nen | oys the sub-
desifi 3 BB b b tiPlign A teteaaieto0) ghftufhat the pattern
created @i theesubbtidtd 1 38 iRithd op@ted R resoRitio 136’1'694 , since the
mozﬁnlcal prOX|n1ty effects of the second feature 304

Althgughthe present erphpdipentodepjcfsssiy ebhetsulrresolution assist feature 400

formed on the second mask 302, it is not to be construed as limiting. In accordance with the
scope of the present embodiment, the second mask 302 may include any number of the sub-
resolution assist feature 400, which promotes enhanced resolution of the second feature 304

on the substrate 138.
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whi ch are the sane for ‘each of the second feature 304
(e.g. - a.rectangul ar opening), the design and
pl acenent of the sub-resolution assist feature 400 can
easily be cal culated. [00761 Furthernore, the present
I ntion may. enpl oy software o analyze the data fo
(001} ﬁ&f*ﬁf&%ﬁ @?{%%ﬂr@d&sypr?mt SBbeiferio 4t NBg0% bnkiCshd and S,
depﬁ:tsbthé Q6tddbiubsn st FanfreAoyr8 ARHg Wkidthor BR Q%R}grs&aﬁﬁg entire
and estimate how that pattern will print on the

1@ﬂ%‘é88ﬁt? pRkeT foorped omdby fifshmapl Y02 epd ﬂeoa‘et:qndrreas@awzalppw first
featBreSRN4 A1 HEILGAA rfbﬂt@r% 309, Q@ﬁe%ﬁ@lﬂ Gt 1sf o ltbeu{q‘é@o%rd that the sub-
design, size and pl acenent resol ution
resojion gssigt featunect 02 eyaineluge ereptewhehat F:&) greaikmopless, thaighe pattern
forrﬁé?ifénvmé frrsYs Ia){d &e%ggon&)(‘nagl?%ﬂn rules to determne
he nunber, n, sitze and placenent of the
IOOM thp exvetlant mgipna%é sreprésem‘s uhe s¢0Quen! Ichef S¥Gond ferark on the

o, SBSRCRERL0 A8 of BRSPS 0 <

imag@andithesecarianmmit BMSkag%(iﬂthﬁl&mb @hdétorkistRdtériad N2, bhEIR of

e adjuste usti t he nu
ooffEXi8E CEHLT ek St el oo e S s 10
sho®s 9h FIG$.enb sl é&hs&iueﬁt%ﬁ; hnthade differeR@k tRfwten ARE &LBMs L be
t he substratg 138 w || be opt|n1zed for resolution

desgsirPho8 Yol KBurAn; t RutfigmemRe|Sise Sete Tetrindi antsqpence of steps;
howd @@ € isto Bk ¥ndkstddaans s Jr@ecr%lf %He' Qa? s B&prdtsd byf ﬁ@irs W £d*PR without
formed on the second nask it 1s not to be
MO AN N BaY | refeds rﬁ@e ofhgr afe@ewd gensequanaeh Mnseovegoipds to be
und@ktobd B1aPhe 353 FRRFIG! h%er?e%{égpﬂr%egaﬁ)lés %g?ﬁr ¥erture plate

i ncl ude any nunber oP the su reso I on assi
2005 e Flfy-e0, 4@@@ thevis¢cohd protnt ektepbared ddGr &s dﬂeunwban@f of BE&G. 1,

t ubs e 138, 1 07
geniéz'gc‘ri ﬂg?slt;rtgl?erg lfﬁee?r%ﬁéiaslﬁ?fbtz QteFIr%ege%ﬂqu%ec%nd ma @ 3[02S fSE(IG. 7; and
the |f¢anmgt124&tcéd? I6y ngékncﬂlyad'ﬂdcrﬁzes titke firsc fenturd 904 of FIG. 6, and the
ﬁm&#q?&sgg@y %gﬁ}%53|st feature 400 as a | ong assi st

‘Pravérses the entire  ength of the pattern
[0081) Retearimgndvh e FIG.S%, thersk is2ddwandop Rrws et drsiapdstuddplate 200

he fi.r nd the second feature 304,
and i BEEegP072 vl BhAhE afeieiiirapty 3y e of RS duigari a first
expdS@&aOsith i Acdsdansd with ahoth& éx%d[méht it Q{e%&eﬁrﬁ)ﬂv&ﬁﬁgt Mhe first
that. i s re g&m or | ess than the@gattern f or med

aperfy{g P’farer o fishdippls Opswing 40 fhessecaydipgle emnng@ and

the @YGIE AP 1 [2 IR gAE i€ DNETERY st dpErrit P00 S ddftedlong a first
FIG 1, fornmed on the substraté 138 and the area oF

d“eﬁverlap or intersection between the first mask 202, o

f
0 o R SRS by PR LS o
400 gnéya eandomgiriapgenfeot foowhe ﬁietrﬁﬁarures’aom duah acord peglphelhll egisn of the
eSS P PRSI b bt

be . widetstooé thateﬂxer tahéxdn :In&n@ﬁﬁind of elel deﬁnféymrd:loli hﬂynﬂfcﬁlde any

|Gs. 6 and 7 t i ot
configyign hs HIRBETSTE S opf gt TG O oSk (oG 20f oot example, the

randd@ir@h £sinddy o FthEFirst Geatite 204 tsh Mhdd¥AWensity from a regular string of the
first feature 204 with a minimum pitch to fully isolated ones of the first feature 204.
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moment and one nmay precede the other without

consequence. Moreover, it is to be wunderstood that

the aperture plate 106, of FIG 1, generically

describes the first aperture plate 200, of FIG 6,

and_ the second aperture plate 300, of FIG 7; the mask
[0083] JThe gpb-peseiutiqn ass'gbﬁéﬁurec |cgn Be gagiadararaligktofthe mejopaxk 128 of

the {?1%2 feaflire PO4Xi.c0.- upeh apﬁleﬁﬁc‘tﬁé‘%c&ﬁﬁéﬁre’ég& %iltﬂéﬁsore the present

and the feature 12 1, genericall
emhodingnt ingludessthe g\pleregqjutlorbefsmsq fegturg 40Q, fpjmpth@ argémgﬂdthat does not
excée%athé‘ 5&1&&& Ofot“lﬁ ’T_‘Irs(tamagk 2[)9()%} :}lhg?gt%% %lﬁt?on{:a!sg‘st feature
6, herein is shown Vi ew o aper
400[311?&{ #av200 the pafire ﬂl@lgﬂl thSthe Ip"&t&kn iOthed bg dhfbﬁrst f&ture 204 or 1t may
h Me rin
o ORSLAL OB 51 B ] G e
each of thheulpressletidn asnmemmmmooﬂm ihtladd anyd@epi tha€optin@ill¢ produces

e SRR 78 e ) 2 BB AL R M 250

perithiefpd bthaXitst mhdi22@ t he fl rst aperture plate 200 is
00 ﬁgﬁ@ted along a_first direction. (00821 Per this
[ i PYEHEP region £P¢ JeprhsgalR tb%)étrvﬁswe. 16 G e formed on the

subitalt- 138904 tHelabdd ASSEED of BRdritchon BNk frst ARRODD image and the
ar rangement for the first feature 204, such as in a

secqndmash &% of FIhi7o Hnage within the phoiqyest exatesial 32 of @@siem
[00§5¥4Qef<91f1né: Ad to]F IGI '? tﬂ&%ﬁ’lrlg aW'o{) ble tl&rs%é Ipertu € I;;I)']late 300

nbodi nent, it iIs e, ers t hat
and aﬂ‘“? sergedrarisk Gp2 tqq@i by rﬂSft plfo@cdttlmgeapBMym lloﬂcbﬁJHlé} alnyduring a
sec@?%&?&#%is{té&?{h % ﬂglffg?;gg{ﬁnﬁlrerogm?qggn&g ta e ﬁ{ecs)ent tirpventlon The
secmra@n@gmhﬁe 90 ingkudés ﬂlstﬁrﬁeimdlﬁ epcalt l(ﬂanthe aegad idipole opening

t I t f. the f t feat .
135S i SIS ' D Bl B4 S gncd
alorfgiarsstonfldaitetion. 204. 17 [ 0083] The sub-resol ution assi st

ture 40 an b orletedp al l el ot jor axis
[00%%@ his F‘Hg (ﬁﬁnf:%tt SEF 4ﬂ)22 nQy 1nc \{dﬁ%ut I@ﬁgﬁog}qo&asswt
feattire 400 ané aqamibnd hﬂi‘zﬁfgtaﬂn&[t)for fhusédoad T@ERe 30N€ IPEREMAkce with the
t i.ncludes the sub-resol ution assist feature

Presg ARG s 4 PSP A RS fomed by dlctscqieature 304

is cﬂ@ﬁédl bR biitingl eab N Bf thi: ivdt fRRK 28031 FRS 6, bl n‘é@&fe@fe@@(%t’)l’h‘?ound its
ub-resol ution assjst feature 400 may traverse th

mld%‘ﬂf“i Ry 1ogHpE Hedistiipiurg 204 ingtyfdegraescrayipdtity anifipaingt the n major axis
128 fo@ﬁ{e@e@or@%at@[re Jolt 1%3@@&1‘?%3@1 EWR R fod D& 1 Z%n gf‘ EI(? f6 of the

one of the first feature However it 1Is
first featere 20b0od t hat each of the sub resol ution aSSI st

[00§C7;f qgé' Elﬁ)-égﬁﬁm Elgltctle&gr% 40 Xan ente %%p&%?%ar%ér agcri]s 128 of

at tern o
. the sdqendsﬁebister 304e(i.£38 thaoﬁs paraBel fb, th\wlﬁfrsh ditectivn) e adiilgtraded, the sub-

resotoh Bt Sl P unh 8 opR et e o o frepand foare 304

Hovfe&éﬂ,’rBCk tbﬂ)etth&erstSbkbﬁlhf akkoflB8 sxﬂﬁﬁsdlﬁtﬁ)naa%ﬁﬁ fQrur@460 hdp include
er sect etvveen the first mask 202 i nage and
any iyl e o RS T gagh rern of fyageon ARk AU eihe substrate

138 FPiGresi st material 132, of FIG 1.
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[0085] Referring nowto FIG 7, therein is shown a top
view of the second aperture plate 300 and the second
mask 302 used by the photolithography system 100, of

FIG 1, during a second exposure step, in accordance

Wi th anot her enbodi nent to the present invention. The
[0088) s covaplen regien BPGitreprewatsi the Isineberet 16, fof TG, di ffarined on  the

subQﬁ?enl ﬁganll(me ar%g] 6f §ﬁ&ﬁg dy Qr}t&?écﬁorp 9&&5&9@ %%SQ o 2bDS ¢ FiG. 6,

di pol e axis axis 11 e second
imaggendithe @cmdan®k30@ lm&eomtlmnﬁle dhotaiewgnaerm t3 df FIG. 1

t hi
[00%3%21% (rﬁ%ll\}vg n0‘+ pogﬁ%] § ’neerglu & ?l}eso f?l gﬁhaéfsosfltagtemtgggtg{f ﬁ'lr%” Systom

800400 thangtegratedioiteuit systean iRNmNicedrddnct heths@Caitbdingat of e present

inv 0T Bt At as P o0 o Ty P bl fs

featfuedh dbiocB392; dx§o§ixﬁg3ﬂk st yask @F AfadREoR sdilcedb foiear infagt of the
90) around its

f tl‘I_Fature 204, of FIG 6, ni netél degr ees g

irst{aBET AP.2 Bletorstish Wﬁﬁ"?‘h@aﬁ‘ isr Biecr dbany estrogfirenionq Jormed, the

pho@eGise BSiteAhlNeN S folrBed WP Qkitsiratt Rt (RIVAEs ¥ lifte th@cﬁ)cfult system
t he second feature 304 is fornmed orthogonal %r

in apagek804;previding a sgpond|nmgsk gnclugding szecord; featprefia ath!nc&s 82@Aallgnxng
the 5308 haskN&es Hie- 1ﬁ1§§é31){uﬁlb Gkt Anst & fofif %& %ggrlzﬁ')org ﬁlﬂh PBlock 808;
oriented parallel "to the najor axis ¥he 'second
and feEpasinghewgond mask to theiradiation spuncaid fokmtap una@ q‘ﬂtlmstecond feature
[ soI
on (X R g kS B AR el of BRI R HTYT
[0090th &t kascsaul dee(aIGCﬂdethme prdslexvlvamtlon thus shat @ufierous aspects. One

that acho utian assis .
sl DHEE LAY B 150 Bl Sy RS OB B8y ot
a dipole dlunesativh mddﬁalgeresxﬂmttoaraﬁd dépth befeeconte PREKItBERAmDR system
ca |E’h substrate 138, of FIG 1. 18 [00881 The overl ap
n %'(j’i’pd?]v 06 represents the structure 136, of FIG 1,

[00S1p AL theD Bspbdteof thel PEdsértifvehBéh aNflat HEncMRS s&farddy/ ﬁ{aklaex osure
geen the first mask 202, of FIG 6,

section, bet
stepf, n%{bléﬁ 1EWS (e BRIGHAORERIY SEom; Wawbush th Fopug Har cach exposure,
therE8y0dnQiira %1@513&%[1% & elé?exp@guré: | @pagate foQQsSzgi}usﬁﬁér@ ckJaB8ity for
now to Fl , therein is shown fl ow chart of an
cacl nPRgTUE efomRYIRELI YItky diveln 1@@@“?‘6?“ t ¢nbianqes etheatabiity of the
hoolifheraph
PhopISH SYSATD L, SRR S8 Nk A E BRIl o
POSS@GQ)d‘m%Pfo@% forregoh eiipegpre first mask including a fi rst
[OOQ;Zgﬁlg{iL?ro%ng%uoql tBE Fre§%@’1m%§8@nslsr}gatt sl?f T 1 ? ‘ik‘,engat}lre 8 3 longer
need’eém fspne thfrstlactpi'mhe sibstratera$ies mﬁils nb Hmtgelt Seell@l gpedusé thaifeature

r t he hot or esj st mat er, al
that Forhlsl HE WAIcEct B 36 LTS iy Bfbioy e Tl b st yE delited o -
using Iairﬁ@ngﬁleﬂfeﬂmfe&bl fdrmSySu@stridurdobdifalar S@stury ovi ding a
mask | Iud| n% a second feature in a bl ock 806;
0053 AgRs

gasp‘ichg & PEENT iRYSRUQ3 that e larges gize of thefeatyre propides a

highheglosire QAR atheRYST dhiRerirR0h Whtfidler® RsOdF 8RRy tca@sépose the
exposi ng .t he "second nask to the radiation soufce

photpresist m#eHiakage of the second feature
[0094] Another aspect of the present invention is that the larger size of the feature reduces

the need for optical enhancement techniques.
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on the photoresist material that is |larger than the
structure to be fornmed in a block 810. [00901 It has
been di scovered that the present invention thus has
nunerous aspects One such aspect is that the present

Io s a dipole illumnation node. B
[""dé%ﬁ 'b“ ! ?ﬂ biwest 9t e RistenrRveRsaR 1st the 1t waleably supports and
servivasl tﬂepﬁlhtoﬁf:alf@&idls of reliii@n P RBLS)! ki s¥st M
be i mproved. [0091f Aﬁotﬁgg aspec?ﬁggﬁﬁﬁgwgresen thickCasing
PerfPIRABRS-i on is that it includes separate mask exposure

[00%@ §RSse M &Herajallﬁwl% atsae%tsomgl FdsOR q{l\?ﬁﬂ on §%&Ec§f&1{lﬂ? ﬁlrther the

ust the focus for each exposure, ere
statey ﬂh%@ﬁmpbéus>ﬂdﬁweaen@é%pebure Separate focus
00939 THss Qsure ed with
(0057 RS TR} bR bl e bl AR Moo PR Bl Gnion
furnshest ohpartangered hyretsvﬁzre amkb@wr ma:gemt\iaﬂatﬂé sulutxcotrse capabdlities) and

I nsuri.n est |bIe
o R o SRR 05 e o
mmhs ozfretshmlghtfeﬁ)eiﬂd Cowv-effédtios, uscotphitatéd, ZElgHQ Qbrsithe and
needed to formthe structure on

feat ur r
effe%“nvg Ca“ebet ‘Pﬁe e“%ﬂg"ey 3lgping 'ﬂl?wlnotﬁﬁ’@i?lmﬁ'ée dad afethys swdily suited
for effﬁxaémryemdEbtﬁfonﬁ@ﬂ?&lahﬁ\ﬁctﬁhﬁglﬁkgfaﬁedQﬁcﬁ1h&ac§éé%§fe(r@£@ i's
(mdgL ap h er than the structure desired g
[ R’ﬁ‘@ e4he ‘é‘é’ Hi9g hrsibeen dstcrped ingopigntion “s'iwaﬁipem £ pert mode, it is
to b@ run@d:rﬁt@&i &at $dahy! Qﬁt%&)ves [xgg(ﬁﬁlatléf?@tanﬁi aﬁzﬁﬁﬁ?t\mﬁfbetéﬁ&rem to
sent invention is that the larger size o
thos? é‘&%‘ﬁﬁ B e 9vily ightof thﬁ afleregnipe slascaiplion: | Acndelingliat ebiptended to
embiel f er osg the
B AL AR rh S g O T Ao B Pl B SRR BB of he
mch&e@ s-i M Aaitess hithertafere sehrthdregan og ISIZCBVKDfn theeaccompanying
t for enhancenent
dra‘{ng%haﬁ% %L}{ggg%g&ffddéggil wgr% (Pn' lml%m% PSRt as pect of
~ the present invention |s t hat |t vaIuany supports and
- services the historical trend of reducing costs,
sinplifying systens, and increasing performance.
[ 0096] These and ot her val uabl e aspects of the present
i nvention consequently further the state of the
technology to at |east the next level. [00971 Thus, it
has been di scovered that the integrated circuit system
of the present invention furnishes inportant and
her et of ore unknown and unavai |l abl e sol uti ons,
capabilities, and functional aspects for enhancing
el ectrical contact formations. The resulting processes
and configurations are straightforward,
cost-effective, unconplicated, highly versatile and
effective, can be inplenented by adapti ng known
technol ogies, and are thus readily suited for
efficiently and econom cal |l y manufacturing |ntegrated
circuit package devi ces.
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100981 Wi le the invention has been described in
conjunction with a specific best node, it is to be
understood that many alternatives, nodifications, and
variations wll be apparent to those skilled in the
art in light of the aforegoing description.
Accordingly, it is intended to enbrace all such

whalit elaiadddiiy-es, nodifications, and variations, which

faII wi thin the scope of the i ncl uded clalns Al
matlt er s %Wﬁé’iafeéfcﬁi;‘ét YEemfCGRPHSIASr ei n or shown in the

acﬁﬁmﬁﬂghrﬁ!ﬂstn%l@i%l'ﬁ&%g@rf@sttfé&uﬂ@ interpreted in an
illustrative and non-lrmting sense. 20 Wat is

c| #xpesing e figst magk forradjntianesgurst fform ag ymagernf the first feature on a
conpri S' ﬂgtoresg( rﬂ}ftkaﬁiell Iﬁﬁlt & lgﬂlgérsthawéhlc{u?&!o% Cfggné?l tHe pﬁBtoreswt

feature; exposi ng t to a radration

source tnaﬁtefriat peiag formegeowsf at dubstfdte diat fimdudgs ehemtegrated circuit
phot or egj material that is larger than a structure

to befo t he photoresist material being forned

ov groadisg Iasecmadl matkhiatiuding h setesd fehwrd; nt egr at ed cir c uit

ovi di.n second mas secon
o S e MR PR Bl 1 6 e PP meeon
t he flrahdnask to forman overlap region; and
expos h%e second, mask %@ the radi atjon source to
orskP g g&° pask tQ dhe radiation sQuieetoqigrm ag image of the second
phOt or egkafire Nl Bkl photok Bt nhaberlaf IR Nis UNBG {HAE RS rsh‘ﬁét&’t%eto be
to be formed. 15 2. The systemas clained in claim

wher ei n: °@3@603| ng the first mask to the radiation

source and exposing the second mask to the radiation
so@r ce ilREFRFEBasipmed ingrlaimd Wherdh: nask and the second

m C})&S‘?ﬂg @i BRdt ‘?ndsic ke NRidtRA sotkce IEeYSHE! %eas%c&{dathcﬁ@dto the

aim| further conprising: 20 configuring t
first faediation sHe tindudse capepirzethe diret meski al ﬂ@esecond mask to

rectangyi i ARGHAGS- 4. The systemas clained in
claim| turther conprising: configuring the first mask

ang t e 13ecOnth IRk irl AU WiiphGp! UL on assi st

feature. 5.° The system as clai me | wherein:
25 cexipeysingdhe firet feitwrs andrths lsecpod fdavire mdiditdearctamulac epenings.
causes a partial phase change in the photoresist

matter i alThaavtesx proddimgd inrrdaimd dforter vaisiriting: t he radi ati on

So%[)ﬁ:ﬁgunng the first mask and the second mask to include a sub-resolution assist

feature. -

5. The system as claimed in claim 1 wherein:

exposing the first mask to the radiation source causes a partial phase change in the
photoresist- material and exposing the second mask to the radiation source
causes a total phase change to an area of the photoresist material defined by

the overlap region.

6. An integrated circuit system comprising:
providing a first aperture plate including a first dipole opening and a second dipole
opening oriented in a first direction;

providing a first mask including a first feature oriented in a second direction;
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causes a total phase change to an area of the

phot oresi st material defined by the overlap region.

6. An integrated circuit system conprising: 30

providing a first aperture plate including a first

di pol e.openi.ng and a second di pole opening oriented

in eép?ﬁ‘?£ e &ﬁg BB 97 raRtRRn 9uFrg ta farmpasrimagesed thefirst fatyee on a
a first phedtddiemtedi MaePodssds SELRMRMy Haf & At frofrfla structure
exp05|ng)g$F first mask to a radiation source to torm

an i mag ofmed o1 3 wbstrasathat iaclydesdhe iptestatndeirwt system;
matévidihe ahatonR0Se : t is differ

fr cgfn all s%r uctour.ga% Is%rég’gdtﬁ?glgﬁnlg otﬁygwgagger %R%gl haél? the second
i ncl ude ginokreopering grientesdn giseoni diregtiohen  provi di ng a

se : r . e I n he first dipole .. .

oo aaes g TSRO LA Rl biSlo kS . o
second dirst diredtion beipg enbselntidlypegeadiogarrasie seaunll ddedtng

se t ariented i.n a first direction, the

fi %gglqg%%gésgﬁrogﬁnggf%‘@ergﬁkﬂ@f‘%en?éit%‘?{“ﬁ“ﬂ p¥di cul ar to

t hexpwognitie dedoad tiask to thel dagiaiciysdube 6 E6ANdn RefapONBion in the
of the fi nd exposing the séecond

the i t ;

magkI ?ggg?%%re?lgd?aé?q%%“dstgggg‘ée 'ﬁBSW amthsverstals. r egi on
in,th 0 t i st. materi al d to defi th

ot Puct uBe SRR e i ol Soupdviam e ol ai med

i nconfefuning thellsedoad feR! foShddekss GOBEJnta MGk tsNGirSRGPHm the
feature to possess a geonetry that is different from

the st FTRFET B Redompedios theegibdrate- he substrate. 8. The
system clainmed in claim6 further conprising: 15

cofifi gu?ﬁ%ﬁ'sfeﬁ‘easﬁ%‘@?d st Sfurthas somprisingl mask to

| NnebaffRriag BRTES Mdsk ANd RRLESLA ln?agg togin?lgg{ﬁ gérHsP Qltréflgz{t]t'em and a

9. The systemas clainmed in claim

conpri sFAEeME#fFR-guring the first mask and the second
magk to_jinclude a sub-resolution assist feature. 20
107- TheThSsypiem asslaimes ipsheim @ fotther qorepriving: ei n:

C OB MFih A Ghed ' k e mask to, . - .
i ncl uf%g o%t i cgﬁt fglr? Egtﬁ%dgﬂn%n%e@&?iegﬁ%l Eouglg&qif . S%ﬁ'nresomnon assist
i ntegr afea¥rei rcui t system conprising: a substrate
including the integrated circuit systemand a

st Fhct uFe ypism 4s slagmed in elaim avhere® and defined by a

gi g(glg%ﬁfaﬁ@% Afst ndsk ol tﬁg ALULE %Qs(ij( & gllcﬁgelz eopli&? ge%hgrfcement
techniques.

11. An integrated circuit system comprising:
a substrate including the integrated circuit system and a structure that is smaller than

and defined by a dipole image of a first feature and a dipole image of a second

feature.

12. The system as claimed in claim 11 wherein:

the structure is defined by an overlap region of the first feature and the second feature.

13. The system as claimed in claim 11 wherein:

the first feature and the second feature include rectangular openings.
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feature. 12. The systemas claimed in claim1 |
wherein: the structure is defined by an overlap region
of the first feature and the second feature. 13. The
systemas clainmed in claim 1l wherein: 30 the first
feat,ure.and the second. feature include rectangul ar
opgﬁi ngsi.%e S)f%enlﬂs. gafﬁlggjgv%“@ma % med in claiml |
whéhestructurdiacltiesuaiquidre conbdet oG rcalas BiRdce contact or a
circular contact. 15. The systemas clainmed in claim
11 Mher dhasystdaead didiggd ft mail rvhetdin:Syst em i ncl udes
seqbcopductor ch%&s. . 5 %g. The systemas clained in
cl APpAnfestategriiowst pystepiaclpdgs serpicoudyictor Fips-t syst em

i ngl.udes,integrated circuit packages. 17. The system
asﬁéi ai %SSYSWQ%%?WET dil Whefdis structure is part

of the EeBRGdaircal syRR BIGdes IflegrdiB@ citdll Al A8s. Cl al med in
claim1ll wherein: 10 the subs%rr ate includés a

pl ural i e Sfstdnh@s difeOmatAd 16 iWHerl: system 19. The
systemas claimed in claim1l wherein: the structure

i s RYCyFe 1y prraplrodanpratag pattez 0. The system as cl ai ned
in Iaiﬁ%19 wherein: the structure is in a core region

or & pedhphwstes ascaimerhinsfaimié Whetedtyr at ed ci r cui t
SY Sheibstraldindlddes a plurality of the integrated circuit system.

19. The system as claimed in claim 11 wherein:

the structure is part of a random pattern.

20. The system as claimed in claim 19 wherein:

the structure is in a core region or a peripheral region of the integrated circuit system.
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