| NTEGRATED CI RCUI T SYSTEM W TH ASSI ST FEATURE

TECHNI CAL FI ELD [0001] The present invention rel ates
generally to integrated circuit and nore particularly
to a systemfor integrated circuits with assi st
features. BACKGROUND ART [0002] Integrated circuits
have becone ubiquitous in many portable electronic
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voi ce recorders, etc. as we as 1 n many | arger

el ectronic systens, such as cars, planes, industria
control systens, etc. Across all applications t here

continues to be deﬁ@ﬁ@nﬁ@ﬂUh?ﬂ%ﬁjng the size and
i ncreasi ng performance of t evi ces. [0003]

l- - roni ucts benefi
10001] TI}{% @%@g%ﬁ[ﬂ%\fge%bhl’ﬁ ‘?«{1&% enerd iy 0 1 oy eﬁi cireyit an(ii mOé% P%rpgldlarly to a
syﬂmnf@ﬁnmgh&ﬂaﬂbpﬁgwhhhanbammgede5|gned into ever-smaller
physi cal space. These denmands are often very visible
with the many consuner el ectronic products including
but not |imted t rso abl e devices, such as
ceIIuIar phones, d?@??&ﬁ“@gﬁﬁﬁgéi and rnusic players.
[0 Thus, there is a constant drive within the
[0002] hgeaﬁlf% RlcRibsdiave Haq%terlibl%tqueaueénsspe@lfaglectmui prgducts, such
as cell pliidﬁt%e gttgiélg li':@ln' gtlﬁzlls rvgice de életry etca%g v&eﬂra%qgl?ipéﬁg lgif%er electronic

systems, nmh)asyczdg\plmes,, uldmjumlhxemtrpkgfsteiﬁh;t stedrAamesd sl Eplﬂlidad(nlﬂy there
her. qual it )
contime g G5 P et THGe Gt Poiir € oBbUF et Ko BBt b hgegices
[0003] Vi@kdlighiielectO0QT: oam&ngﬁmqﬁna@éfs%% ﬁ%eﬂtér%%nﬁrberfmmance in
continual inprovenent in the manufacture of
integrated «igcaid ndiiest ghilg elgqu@@giemgnegi intp rfazrq:gp@a]dﬁrs phwscalveiphceas These
[ nyf Lt e rated ci rcu It
demandsal QI PR VRRSCHER o mnl) ERBPLEF St ohar Y Bt g o
limited toefeeons pmtaibltedmmsf acdhusie c@fulart fieoneQ neNENdasn@4s, and music
A typical transistor also |owers the overall cost per
Pla¥els- transi stor as well as the cost of integrated circuit
[0004] TH’@SV GRS id HeOROH ik o gmt%‘i?l[het é@rﬂé&tﬁﬁi%? mc{uQ‘Qf REizes as
the paraneters that would be useful to monitor an
well as @@nﬁﬁ@ﬂﬂ@he,otuﬁmhulaﬂdnhemghmnsoasmmgh&ﬁaSHQMeKkawes e.g.,

R R —
for smalldemlﬂﬁasquﬁﬁw ddenpiepail el &ftroRi QN EdeB that E¥rate SXGEREIBLI he
mum w dt hs of polysilicon or poly gate |lines for

[0005] T’ﬁ@éﬁ aiic%ﬁi@ﬁa dhaye niceirdu @pntim@i dogffugarent rlantbi: smongagraye of
semiconda@lof %%Qg&d el tgg}l%lSF({lé tdsC\Q!:i Sé' [%in.{fo CtP %f mf%eﬁ circuit

sem condu¢t’ of’ device ’havin suc trans
devices id®rpdratingduel nahastoed. rﬁdkﬂitmﬁirﬂel\yl, eeihcigcertRissitahé efanu@ture of
do the. sem conductor critica
the components of a typical transistor also lowers the overall cost per transistor as well as the
cost of integrated circuit devices incorporating such transistors.
[0006] Among the parameters that would be useful to monitor and control are critical
dimensions as well as overlay errors in photolithography. Critical dimensions are the
smallest feature sizes that particular processing devices may be capable of producing. For

example, the nminimum widths of polysilicon or poly gate lines for metal-oxide




di mensions for transistors, interconnect, or other

features. The sem conductor critical dinmensions have

beconme so snall that even very small offsets can

represent a significant percentage of the

sem conductor features resulting in a potentially

ich@d e r ) erlay errars,includin I i.gnment
Smnmandgﬁgcgggégﬁkgﬁgg%?&¥hé?g gg%%@%ﬁ%d%t%?e#%%f%rg hensjgp for a
semicoinBictasleviod hatihg syplhara@xposyures, the critica
i.mensi.ons can .al so_be affecting by overlay errors. .

l“"“"gé‘ﬁ t %élﬁﬁ%réfegdaﬁuﬁgdeeﬁﬁ?mb@@@%éw}i@; spro fhiel samigendugier critical
dimer@R8E B ARBSIsCA] M ERRMGED Tt OneARBLGXL MBRL VoA Elgﬁ%r critical
~a msalignnent or focus error can cause uni ntended or
dimengioss ihage bé@ateuse small 0BG veMilety pinell edtfsosurad repieBent a significant

ustom ze i.llumpation is one of the cyrrent
per Ce‘ﬁ%%eo(fqﬁ?ﬁ %eﬁm%rﬁﬁlﬁ{g?é %?‘?EH_?S fesWiting e POtﬁE'é’iH_L% layggLripre are
[0008PLR6EE, dritrt RRIRHMEM B 28 (dche c S QM8 semiconductor features.
I'llum nation. However, w th doubl e exposure, the
In theetisd g9 nhdisple saposyivst divaerkicak gosenseons san ddof be Fffecting by overlay
| ' i st features.intersect, ar
erors), $BEPLARE, AIPRL BoLDE SRR ahETuFNonaniled e el e reqneed o
approsimzelpthatthendas shstligieadiir@ fRys abbeGhnt BRsdTRektdmRAKE NG missing
yield. [0010] Despite the advantages of recent
featur¢feyv el opments in integrated circuit fabrication there

[0009] Bndti2e rgx%p@é”r@ glsfhge BudiQhizk n}PﬁIRIYJTld?Q}H manyfack l'ﬁ'l!% NQirrent resolution
control, integrated circuit performncé, pho omasK
enhangdngdndl, te@dmajvient égeiat échtwot raaiflageideindthe] 804&itdtiobhus tha customized

. .need ill remjn or an integrated circuit systemto i
i JAOVRST oy b “@BB]Fr%IPOS‘H?’ B rareet lfisF WGt phefemaglegxposure is
hatf. TRC|uMBlid@, RASARBEIS: fdafurdd ﬁl\f\érﬁgct,teg@ ptififeli %Q%'r@gs&qﬂm% wafer.

for inproved density of integrated circuits an
Reducywrthe sige af thy aposttiadie retedffacoticonpkedalong yield. i s

j ' riti | hat answers. be found .to.these ..
0010f DEEEME Tl o6 FiedioTe PRM RS b e Ray 8B Euion there
1s a coramyirgoukglit fob Utnpprigy ntevekcaping ndositrbRvifteBited tiddiGNper®rmance,
sol utions and, thus, solutions to these

t ed
Phof@f%%%%ﬁ%ﬁ:mﬂgg Sfalf EPigédd: t hose skilled in the art.
[001 l]qﬁg;%%tmeﬂéﬁlslfm/m&@h[:@ gﬂ-?ﬂét %ﬁap{oeﬁg{l?itde ]jrggiiolyscé control

i nvention provides a substTate; r a mal n
of manfheigring procsssenomcluding ghptomeaskon lassdve tof filbatunreasioygedemand for
str.ate: mai.n feature using a.second

- the,su formng th -
mproj 3 aSPT LT et LA A8 € PRUPRE riEpE st e produs, it is
increadifE@f ciiQbal Ohat bhgvdrb b8 FoundRo eHc@S prabied | on feature, over

he substrate; and formng an integrated circuit

2 the 3
[0012)n3r)piepsttn dhesaiseblame haye heanhlongapweltt dait prier devedopsengs have not
taught or suggested any solutions and, thus, solutions to these problems have long eluded

those skilled in the art.

DISCLOSURE OF THE INVENTION

[0013] The present invention provides a substrate; forming a main feature using a first non-
cross-junction assist feature over the substrate; forming the main feature using a second non-

cross-junclion assist feature, adjacent a location of the first non-cross-junction feature, over
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100141 Certain enbodi nents of the invention have ot her
aspects in addition to or in place of those nentioned
above. The aspects will beconme apparent to those
skilled in the art froma reading of the follow ng
detail ed description when taken with reference to the

the substrtgoah any i{GRrAgE . CIBRIt BRYIDESBRISPINIEK WithTHE main feature

thereovePRAWNGS [0015] FIG 1 is a top plan view of an
integrated circuit systemin an enbodi nent of the

[0014] CGorteimemibadimens dDhe 1H@AL6A hidGther dspeds ir0pddilian td/d)ref\tv ]ﬂ.ﬁce of

the integrated circuit systemin a first nmask p
those mepiFaed MHee 15 agpesf il GRmEGPaeR tpuhote RO Rt from o

ding FaLE £RloQfind HGail it RIEH R WHichG
s mask plgageg [%10181 Flfg(ti 4 1s g'k%”o‘gmgfegﬁ‘]eé‘%e% tg? a&Lo‘hﬁ;anymg

drawings. nt egrated circuit system in a second nmask phase;

10019] FIG 5 is a top view of a second illum nation
source of the integrated circuit systemin the second
mask phasesr LRGN bF ik gy ew of the
first photonask over the second pho ormsk of the

o013 R E18 UL 0l B 0Bk A
present imkentidact uring the integrated circuit systemin an
odi ment of _the_ present invention. BEST MODE FOR
[0016] FEARRYFR D eyT viEREDT the/ Exprad p@@agaystpnemfa)ﬁtsbmasagphase
[0017) F ﬁ?@og'% L§e@lo dfFétCirllluHﬁr(fiat%%)ﬂ S%H{ o‘f‘ltﬁé’] 1c int girgtgd c11tcu1t § gystem in

enab ose S ed in
the ﬁrstmfna‘k@lhﬁseon. It is to be underst ood that ot her
t based on the present

di nent | .__evid
oo1s] P20, TENban RN (?fﬁg(?n‘g%%tgﬁglrwb%yétggl Ingy scppichmaicehase
[0019] FEhangaSopBidw 18 FBSR MLiRekbn %‘&B@é bi g ufu%%%tdh@rcﬁﬁ ‘gpﬁem in

of the present invention. [0023] In the follow n
the SBCOH&@@,@}qpbﬁeon nunmerous specific details are given to

[0020] FI@(IO%V daetoﬁ ;{l&&g[ewgpth%nt?r%{ glttcgo?tﬁsg?weﬁ dhs ﬁ%c&# Iepghltq%gfi;k of the

:ntegratemelcpmtagttbmedxam t hout these specific details. In order

avoi scurjng the pr esent i nvention, SOone
f0021) FIEG 7 @ Caﬁrf&ﬂft%w sayeﬂtféfﬁuéo%ﬁttﬁr@tfpamaan@muawa the integrated

circuit syRE@GE AR e%b@&’i%qeﬂf §f t‘ﬂ@biegérﬁ%\%ﬁﬁgn' n detail. Likew se,
the draw ngs show ng enbodi nents of the systemare

sem -di agrammatic and not to scale and, particularly,
sonme qQf the dinensions are for the clarity of

pr esentiat i WPDBEPRaE ARSOMG GrEaTHE RREGEI ed i n t he
drawi ng FIGS. 100241 Where nultiple enbodi nents are
[0022] Tlehi wObosednEndidess aicllestribadwi ngfisionkictAhtownebleithose skilled in

the art to make and use the invention. It is to be understood that other embodiments would be
evident based on the present disclosure, and that system, process, or mechanical changes may
be made without departing from the scope of the present invention.

[0023]) In the following description, numerous specific details are given to provide a
thorough understanding of the invention. However, it will be apparent that the invention may
be practiced without these specific details. [n order to avoid obscuring the present invention,
some well-known circuits, system configurations, and process steps are not disclosed in

detail. Likewise, the drawings showing embodiments of the system are semi-diagrammatic

[US]




common, for clarity and ease of illustration,

description, and conprehension thereof, simlar and

i ke features one to another will ordinarily be

described wth like reference nunerals. The

enbodi nents may be nunbered first enbodi nent, second

e tive

o ORISR 460135 BT EL BRI B i gt prscnaion
and arsisgowh grang exaigeptadindee diaiviig BiiGsons for the present

I nvention, [00251 For expository purposes, the term

10024} Noere st iarle egbodiaepthaicedipelpsed i drseribed, hayhaseme features in
rall | f
conn 38 ks8] DR DN aNE el L ARER ol b DU Dot st
and likeff@inget ona tdian@bnd aill pﬂfmnjﬂibettleamtted \Izinle llh@rrbfZEHﬁE@|numerals
ust defined. Terns “on", "

a
The emg%c{hgwnts m% t GRR erefié"gﬂt em@da@ent( gézop@] em@p@gwﬁr |et(} as a matter
f desch RULAHRA are WRRRfendod BY flve: ariNGher 19T icanca"
o et N T K espect 10 T RE ot St 4P BT dnar 6ysBLS povid
hmltaﬂ’thE toethmptentit iagerumed her ei n means and refers to

rect contact anong el engnts. e tehg{ prQcessi

100236 E5 Sin S dripdivol ﬂé%m’de‘%‘%o{]‘ia PasoRSeoiceh 4t dclined-as a planc
palallfﬂatbt GENHIA% oLXRAPRYS & the‘Z#E\f&hlf(’)ff%r"?é:!;tal'dlm’?‘stsCcyfI fi’sgor]@llltgﬁcm NGhe term
nd/ or renoval of the material or trimmng as require
vert1¢?d1” reffeyp fri mglractdmsmmebéau@t tate lhosizoMhleastjest rdleﬁse;dsﬂém&qs such as

. as used.herei,n ns, and .refe g o0 the. nethod. a Lo,
on 0V§p’pa€§ Vs o q%%ent {?ﬁtlflons ﬁkﬁ”ag} }Hg]?ﬁf lower”,

uppeW t‘(ﬁweﬁ’h%nﬁioiﬂﬂ(ﬁ%’t aremémb@ k\nthtrﬁﬁ)ebﬂbﬁhé 150%@&1 Ia9@27]
Ref errlng nowto FIG 1, therein is shown a ?op pl an

[0026], Uhgptepr © an Fl&ﬂsl@éﬁl&teeldmm&:ﬂndtlefesytgtdemll@mtat:haranng elements. The

£ resen I nvent.ion rate
term Cﬂmgeg%l sy S t&esr%s '}E%Q n 1nc g?sa ]g/os thoa 88 élgae’[félrlg{cﬁ,i H%téegrplgtge §xposure,
deve]dphﬂeﬁ:;qldtcm% afleahlz, hawbﬂgerﬁ@vdl RifeB¢ afa@dialiof Gbinining as required in
substrate 104. The integrated circuit substrate 104
formingng Idgeaded SUPHPEgr Ahedrer rusiem” diseused derl inpgnirapd refers to the
metholl ThE 96 ?He%g Sl S Wr tthefz}g%elﬁf fet@Sh BULBRSnce with the context in which
sem condu Pors he main integrat ed circu
the terfregtigedes 108 such as netal, polysilicon, dopant
] ant s l.a,sem conduct ors .can, be formed over
0027} RBrF RSt Thr ) HFeE Toetat & 150 HamrHe oy Pitisered cireuts
systen€ 10C Wh tin Gndol e N (RY ptebént MR dhtioA! ecan@Erfdd eMdit system 100
features 108 can provide connectivity for ~electrical
prefergbldy ancdudss as egraied ircait yiakirs 02 Tovng rnAnteerated diveniysuldirate 104.
r0 u fu a,s nd . .
e ROBLEOHRALORL A0 ARG R 2055 e mai
1ntegreﬂk‘[bmmtdbamﬁzfséﬂﬁmﬂﬂ1 amsbhucﬂ:lfnﬁﬂctt@m lines. The first
I mage of non-cross junction assist features 110 and
[0028]) hee weoomi-drated eirafit fratwrey Hifssychsmiadal, pdlysilicon, dopant-implants,

or via semiconductors can be formed over the integrated circuit substrate 104, The integrated
circujt die 106 having the main integrated circuit features 108 can provide connectivity for
electrical levels or electrical signals,

[0029] A first image of non-cross-junction assist features 110 and a second image of non-
cross-junction assist features 112 are shown for reference with phantom lines. The first

image of non-cross-junction assist features 110 and the second image of non-cross-junction




assi st features 112 are not printed on the integrated
circuit substrate 104 and can be fornmed in a shape of
an L having substantially no overlap and substantially
elimnating cross junctions. [0030] The
_cross-junctions can be fornmed wherein an assi st
assist feplggasurl@ acy o geinticinot the intedrated eircais sitstrafed@d whe ce@Be formed in
f rLeai on f upintended resist such as .resi st . )
a shape 81.9 Pk pevingRibsnialy Ao deriapany sﬂelg%%fﬁmﬁé%mmthgf%?wW@ctwns-
[0030) Ty oelackidBadaurRsfemed Wwieeih nhegtal 8dnkt LRkds another of the
. .Substrate 104. The unintended features can result I
assist feglire s fgm fogiongred wiinterded; gsislgsurhes reistcpillarsdi &hd 06intended
e [ . - r_opens. [003 Formi ng the
resist col el ifoding bREAAE] RaBlhe ORGP e mitdRie PG fBatilE 190, The
unintendeddedtives secmnd! iri defges of fallof-C1RE StddNed cROIIBES1 196 due in part
io sh tfeatures 112 al so provides inproved placenment of the
O SHOTS iR Pt egrated circuit features 108. For exanpl e,
[0031] Fdﬁi%ﬁ?; WRI Brsh Qm §%‘f%nfc?§§sﬂ{1§<§io§10£ss@t BESLres fl.ci?uﬁchdwthtehsecond
) no offset as well as a defocus of negative fifteen
image o RErcERsiBnasion sasaist faaturés 102 bsonprovited3dprdved hilscehean of the
e ] Vi h [.ntegrated, circuit system 100
main in§AGRAAEERT s 107, L SUE ufre oty be HiStinatsegtes for a bes
focus withefoebifselds mvelatak ng dedti 6N deehtHe i feBSHaTdr@fl bl An@lcron (-
0.15 cleaning as well as substantially elininates the neeé
ASum)g o reduci ng sizes of the assist-features thereby
| RS 1M ' cirnewit yield. .. . .
100321 4 05 Mo POrod U, ALl SGLR, S0 1B Uil cinarcs
resist piljsir dormdtions dferdblyelinriteigatréstendeddiitives oy SHEMADQIdaRing as well
zwsubmgifﬁt Faskmpﬁgse. The integrated circuit system 100 .
SHAEEF YRGS o TRgd dorredyging pizgeftiBrassist forestherepy pmproving
phomnn@@ﬁmjm&@@ﬁangﬂmggggg_junction assi st features 204, and
in features 206. The first portion of

[0033] Rebring @w- jouhléi i2othewds isshovant upe plap0vicana thhentpiated circuit

system BT B5s pEE cBAL, PEhd BLETSRQERbub T ucn Bl FeRily rersdes o

first photeramp20 Bt finat goriiah ,of SMEhcraS-Aneuad hkist "BARFdsab04, dind main
i ycarbonate material, a pyrex material, a calcium

features Wguo ?edfg‘sk RABOR by Cieat-BIE AN assigt papnes?nand) the riagrefcatures

206 can Bfoehit@bvdrMIFSHPh A maQ 2@NY other simlar type of
material that is" transparent to light. The first

[0034] Thp dtrgnehokornoR BRncanobaremef! of 4 rramppane ntatdral educhlas a quartz
the firs

material,pl oo?\'%reruarlgwa%hgelﬂrgnﬂzg?t%lyg{]exirﬁ%tgr?eﬁf %tﬁ? gil%ggggtprli%q;ﬁ ) .tub.2) material,
a magnesiupsflogid mh@#aP{MEFGub D), (;109?325&@9§irﬁi'ld'r5t§p€g)'f]t¢r}ée?%ézgfthat is

non- ¢cross-j uncti on assist features 204 can

transparcgt oty d e riplantiossak iR s foungbeten trehparent ngsdrish allowing
e L U T A R p—
104 of FIGTaSi ), tantalumsilicon nitride (TaSi N),

{0035} The first portion of non-cross-junction assist features 204 can be formed of opague
materials such as tungsten (W), tungsten silicide (WS1), tungsten silicon nitride (WSIN),
tungsten alloys, tantalum (Ta), tantalum silicide (TaSi), tantalum silicon nitride (TaSiN),
tantalum alloys, titanium (Ti), titanium alloys, molybdenum (Mo), molybdenum silicide

(MoSi), molybdenum alloys, gold (Au), chrome (Cr), or combination thereof. |
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tantalumalloys, titanium (Ti), titanium all oys,

nol ybdenum (Me), nol ybdenum silicide (MSi),

nol ybdenum al | oys, gold (Au), chronme (Cr), or

conbi nation thereof. 5 - ---- ---- ----- 10036] For

exanple, the first portion of non-cross-junction

[ . : [ I

e o P PG TEC TR S TR P p be ommed
as a hemepophskapzoalifont thaypraoy dehtaies Pideoter ahe tfivet photsinask 202 for

. phot.omask, 2 ove e int ated circuit substrate
impro QR IR & B M ah etk BRI Pt HOE e IER g 04 of
FIG. 11 OThé R6t SIRAGHARS200EAL be RIGAQITRS bher Fatu® BhBPh R masks, or
thereof for connegp|V|té%pf the integrated circuit die
combingigngherppidor ity o lyieln of theeintqgrated posul de 106 of FIG. 1.
n-eross-.junetion assist features 204 can.be in a
0037 RS ERSTRA BF borbPro Rrd oL FRRb oSl R e on Sifigiogne first
image f @ahtii-€fosd-hthcbn FisGist feathrbd 13 0dbf fRGENtwWEh ZE d$GEER- size scale.
. . Simlarly, the main features 206 can be in a shape of
Similaglpethgapain feptwey dGepnche v thapeaf theawain d8egrofed girgiit features 108
i i {.Z e T LIS ortion of .
o rct bt 8 LR Lol el ol kR PR e s
204 arfdetiteumem Ratiraanidear be Meanad withtthe ddiféter €8 s&ilZ @ver the first
sc 55 over the first photomask 202. [0038] Referring
phomlﬁfﬁ% & FIG 3, therein is shown a top view of a first
i ] ' u . | d -Gl rcuij.t
03 AT THAPD AORSSrtes byt Bl 0L 9558, B s 302
of the irtdgrated arionsyseur £@ B0Re fisstiatusiaphasel ThbtirgdliwBat&Nsource 302

referably inclyde a lens 304 for transm.tting . .
such aj § fight o g v Rdncipg @Sqnaéﬁa fer Ty igg B ppiagon over the
integraldMciffuitFhuGstrake 100f |P¢@.Sl.3%le l‘l&ﬁ A4Sl NS Hﬁﬁd@%%Eﬁl%?%O() for

..306 for providing customillum nation over th
providingtcagipar ‘ymeationioversthb sttegiated tOduit $0OBAE 1The fir st

il um i on_source can pr.qvi de exposure of a
W"”%%t @Fﬂ?f‘lﬁmi‘t}% Sols it CRGRELS GYBIEhE! 7 A gresiskgnot shown)
formedcb¥ettthé iedstet af@uit QdbstiEP PRUT BxPYsutd By kid St fllumination source
illum nation source 302 can provide portions of the

302 capgp e spgions ek thst elitoregstresisioni] to Tamprde b Prangshsuab ag a wash
ions. of .the positi.ve type
can reﬂgﬁ\g&?%xyggéhsl%&gﬁ%s?%ﬁég g%ggvg ﬁgjte é)%})tz)re:ﬂst tt}(l)e\ll'% e%clpﬁsémg a rgglon over

XpOos| gi on

the intephegr ar@dt cibsouict 1L bs tatdrefed@4desoformichesvet @A Uhtegrated circuit
bst foByed over the integrated circuit substrate 104.

substrlyfia] For exanple in a clear field mask, the first

[0040] FRPLATRS K 703 cqéar':ilieg’d ’gﬁé}g‘l‘(,aghegﬁgﬁmhgit%ééﬂi At Lf!%l@.f 2 %QE block

- ‘main features 206 o rst portion
illumination of s majr_featteoP06 af §1G12 edhther Bst PBhiocafoffdG-cr@ss-junction

st R T R b Sh B b B bl e
first pHSgdrn;}’eil'ﬂé E@g}c@ﬂﬂ pRvideNBuMBafioh 8AH RSN 20RuD0d Bt fhk k84t portion of
non-cross-junction assist features 204.

[0041] For illustrative purposes, the first illumination source 302 is shown having two of the
apertures 306 in the lens 304 with a shape of a circle although it is understood the apertures
and lens may be of a different shape, position, or size.

[0042] Referring now to FIG. 4, therein is shown a top plan view of the integrated circuit

system 100 in a second mask phase. The integrated circuit system 100 preferably includes a

6
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non- cross-junction assist features 204. [0041] For
illustrative purposes, the first illum nation source
302 is shown having two of the apertures 306 in the
|l ens 304 with a shape of a circle although it is
understood the apertures and |lens may be of a

second pHptofrasleAD2, led pmibn iobmpn-orossiaetiol 0942 TeRarceno4,nad main

is shown.a to an Vi MIOf
reatures I herieiond polith ourSnvroncid 2 BeTRterell Sabe main
features Jﬂﬁcah&fe&"@xﬁﬁdd&ﬂ/eﬁ tHeGuédnd ?fﬁﬁc@rﬁﬁsllQQZ preferably i nCl udes
econd phot omask 402, a second portion of
[0043] The ﬁcceﬂégv&o'jom@élf F8h cas B¢ Sarnped af @rteﬂslsmmt regieriataiueh as a quartz
f h ion
material, a I1 né%ﬁ}lzgéllﬁoiggﬁgq?zﬁgﬁél acal %orrle g%ﬁ%]é % perlal
a macrneﬁlomrrﬁdomiﬁematdmel MQBmdb.thIrOdme&héiOﬁmllaBQﬁﬁd off hﬁtena] that is
secoqd Fhotonask can be forned of a transparent
transparcip i el Ehfc AeoRad PhgipIpask 4¢racan ifarmeds op gl (FaRsPRtSAR meaterial
Howing MBh@ka8bn 18 Y BfoliB Afel !
allowin CaF saubn 2% Iir%at er?lzla ea@rggré(ﬁ g?thﬁa%i{nﬁtorl gcqrr%{ eﬂ}e lqtegmed
cireuit st N@ﬁﬁé@%OQ IG.dr any ot her S|n1lar type of materia
transparent to l.i he second ph
[0044] Thﬁ)%ecggi p?rélp Pod DBR-CLOSE Wg}flzgﬁg -g%qrg; g(g canalyq %@,ﬁnﬁ% of opaque
materialsi $ucHEsN@hi@Eh (W) PASSsERTAUGE 18IS 8GREEH PRI PTRSK1A
rlSang oierlghe anggrgieds C|rcE|tlsubstrgte f%ﬁ %%m P&S@Q
tungsten plloyggantplurh €Ty e sanilupositividn (EaSlhoiﬁnf@hms 5341}0@m ctiirgle (TaSiN),
tantalum aﬁﬁ)hsc'tatsfaﬁﬁw éflé L‘i?ﬁu%@tr!l&i%g S,Ilglﬁ ybds num ggfltzj cylﬁdtenum s1ﬁ01de
(MoSi), tholybddnem aalldys Cohd (A eleeme\\BH N corﬁwmgﬁinanerabﬁ oys,
tantalum (Ta), .tantalum silicide (TaSi), tantal um
0045] Fayy pxragtle-nihe ricgrnd IP‘éIQON) of nqagfoat-iwRrEen essist feattiepsi4fih can be

formed a$ a—'vl):rgilcﬁ I sIhQ%H Bcgég’ilh de yab en%@nggm&eme 5 Jl Aﬁl?o%@mﬁsk 402 for

improved @ignmeor ofobabeavat ipbototriask e0f ove{r@ﬁ)@ﬂfﬁl]tegmed exanpsubstritha 04 of
on_assi st features

cond tion of ro unct
FIG. 1. }ig5Sean® ghotopsth dg? geb e ple%dcféa Otéﬁa%étua?ff Qi pIg REasks, or

combmatfﬁiﬂ tRert@BloHEEedPt00@ e (& r5es eRdiPhoYy 0gBskI402 for
roved alignment of the second photomask 402 over

I np
[0646] Ththsecpad positian @d nclmmﬁsﬁLustllnbstassasttd”ezﬂtﬁ)u&s @04 chil B ila sAdye of the

second “g%g%oor}dnoﬁgcgésndsﬂc 101loal’gsjst %ﬁ‘b’feﬁ 1lzg(ﬂreﬁﬁe e"g‘tflpf? glltrfggétusrlze Scale.

SimilarlycOBmegH ifssitiiys 066 t4ebd it Lg1pt 801 rhsilitictiad k8 uRfedih®s 108
046]. The second portion of non-cross-junction

of FIG. 1a§"é‘i[h ther@ifegresizacwaleanThe skeond pehtige oéfnmh@osss;en@m assist
features 40'1&591@ tﬁé rrﬂﬁl{] fe%&ﬁ??@@éjg { E)f? For%%al %h {h%%lt ﬁereg{ lee s%a;eeover the

erent Size sca
smmndphmnmaﬁeﬁﬁures 406 can be in a shape of the nain
t egrat ed CIrCUIt features 108 of FIG 1 with the
10047 RefPrirdgiy 1ok 56 s thara isTevaecOnd i Pt k opcanfl illumination source

502 of thPBMle&hR8 iU IR 1884 fle second mask phase. The second illumination

source 502 such as a light source can preferably include a lens 504 for transmitting
illumination over the integrated circuit substrate 104 of FIG. 1. The lens 504 can also include
apertures 506 for providing custom illumination over the integrated circuit substrate 104.

[0048] The second illumination source 502 can provide exposure of a photoresist (not shown)

formed over the integrated circuit substrate 104. Exposure by the second illumination source

7




features 404 and the main features 406 can be forned

with the different size scale over the second

phot omask 402. [0047] Referring nowto FIG 5, therein

is shown a top view of a second illumnation source

502 of the integrated circuit system 100 in the second

h rce. b02 su

502 E R FGR fricrl 5 BEERI8 sl WAL WS Rerp S S pRAG SR a5 2 wash
can refrrmveteﬁcpmmpb‘r‘tmmg of'ithd Ihmtn&ttyp&’lp]ﬁmefesish&lei ol egpadifda region over

circuit supstrate 104 of FIG_ 1. The |lens 504 can al so
the intgezatgd é:xrcgl‘sesfupafaé% 19460% SFhefJ AeRIPIgF rf@”ﬁ%loﬁ?ﬁ the tegrated circuit
substrafel14@1 nation over the integrated circuit substrate

104. [0048] The second illum nation source 502 can
0049bFolvagten]:dx po surlear ofeld npdsby dueeseb(md pinabmsasiond) of oG e dan block

o G RS e S B5ed  BIRHES D

assist BirkON of riche éﬁﬁ%l@cﬂ@ﬁl‘uﬁﬁnaﬁ%‘ﬁ' %&]?é"ﬁatf\)‘élyr MRVRH: idd mask, the
process such as a wash can renove exposed portions of

second! tpofeoHisk 408 W@Oﬁﬁ@ﬂkﬁm@ma@@n ohdhe pyiexpogeng0a and the second
pomoﬁ%gh&(‘ ? unc aés{&‘t? 'Eurés [Lircuit substrate 104 or
t orne over he integrated circuit

[0050F Hbﬁil]héﬁraivk%rpdsgﬂliﬂd sdoond eixamphigod soudceC®@alks shb®h thaving two of
t he. second phot omask 402 of FIG 4 can bl ock

mask
the aperptsti 34 iMoreolent REY it af dapués gnde gfthmgh itaisapglerstood the
u assi st
apertu?ée}g!tnﬁ ?ggrh?]-a Oéfi aO(ﬂé\Qlf Rpggl %§§1k0h ‘?}r‘s‘lijim nati on.
[OOSI]ARB&I‘M& norelty F1G.ro, ahateinks Sheida mgsilan vhey oSthe ditet photomask 202

over tﬁe‘e n%é#o&%%a%@gt(ﬁléo%{g&%ﬁ%e ggnql)?ﬁasgr:sltggxf 1060 ’H"l tll];a t prfdotomask 202
and (ROB=ch@holowek i @0 asshalerhatiy dﬁpll@@“md[\@cﬂﬁgb FO an exposure
illTustrative purposes, the secon | um nati oh source

PTOCG$C)’>21C11 &s Shiglm oh altion gustaoiesH i 1t!men'élper tRir@sg 806 irs phhwmask 202
over hg cé %4 g&%ﬂaag{ %B@p u&f‘ate% Q rltc n?noa o%qg q}}gtf p%rnon of non-cross-

ures a en§’na
Junctmh ﬁsfs&st éemturﬁsha@%e ancDﬂ&l det@nl p@tiosioZ ﬁon{c%@lﬂncﬁ@ﬁ QEdidt MPatures 404
novv{a EIG. 6, therein is shown a top plan view of the
b

in ashapg g SEBRHEROFOPNCiRAST t he second photonask 402 of
[ooszyﬁﬁ‘e e gﬂhﬁineglf S GHEL Ju%b!éérﬁﬁsﬂsp@eat&gsezf)& }Bé“&k@ﬁﬂﬂ%mon of
02 an a

1d the second photonask 4 can pre er
non- Cla)pfpjline‘don nehise i fdatates A0/ ¢am hfnﬁenmdsluﬂvelg pmkrstmsslljs mo ho\&siap and

substa]n &g»i e% o%lfitglg,%?(grﬁssgﬁlgghoog’]\?e%Sﬁlﬁéflegtélg g%ﬂg%&sgﬁgﬁg Cffn %ave Cross-
junctiodsl 1ti§ﬁtf[&t:i%$1dﬁ@§1btrd:d)ﬂirﬂ§hg31 shiRdf fekitsites AT QRe @frst portion of non-
non-cross- junction assist features 204 and the second

cross-Rgeki oroppsist foagbmesctYsaudjthe sedond pasvingt nbegrefsdandtion assipt features
404, @ shape of an L without cross junctions. [0052] The

first portion of non-cross-junction assist features
[0053PTHe &l pohensEonnerearhh@ivnafssist features 204 can be formed by standard

optical or e-beam patterning techniques over the first photomask 202. Similarly, the second
portion of non-cross-junction assist features 404 can be formed by standard optical or e-beam
patterning techniques over the second photomask 402 respectively

[0054] For illustrative purposes, the first photomask 202 is shown over the second

" photomask 402 although it is understood that the first photomask 202 and the second

photomask 402 may be used separately or individually.




non- cross-junction assist features 404 can be forned

havi ng substantially no overlap and substantially

elimnating cross junctions. Assist features with

Cross-junctions can have cross- junctions identified

and renoved form ng L-shaped features having the first
[0055] Refetrin@mo®f toIG: 7CtheRdT isWAGHH QMRS St off zﬁxaihférg?ai%cggﬁcu%ng/stem

the second 80ntion of non-cross-junction ass
700 for mpanuiaciyingy 4. 1nEeEsd) ciffug fystest 10 aorendfodidentcofass present

: ol UNGL. Ssi eat ures..204 can bhe.for standard .
inveniol ik PR LG ek TR BIERiTRg RO i 8oTonke 0% g ringh main
feature pliog ersk nA02rosSijomdtian | asist RanseRBEH (hdQtbkaR &f 4 blgck 704;

formi on-crﬁgs-'unction assi st features 404 can be forne
ormng]gp paig faalp SHE g sgconst NAL-FFOFMUNBAPN @151 Frghure cldiricenteslocation

of the YKot HBsSBEANG RIQLO 02, 0:8sRegt] Yg! 054} For.
_ il[us;réfﬁve purposeé?ﬁﬁ gﬁ}%ﬁgﬁggﬁggbéggﬁ'%%2épéfbnnmgan
Integrategliyeyghit byeng thesubsmendith flohdmiskud 0R=redvicn augbldck 708

first pgotonask 202 and the second

- tood, that th
10056] I%%?%‘%a‘gﬁa%oaz%}%?}“ He RiQiige Qb enhad b appdteliyicia bytoarated
circuit sBitdn 085 In BetRbsdiRGnEMhd eEén@‘_inv%nt_i&D &l gé.r %{T’%‘}%g?‘ﬁ%’ﬁ

flﬁy/chart of an integrated circuit syste
Lraley it s intpeiated ¢irppBgnbaiatt- ci rcuit system 100 in an

Zenpod] ent. ~invention..The system 7Q0 )
rertane il SR REPERIL: el Ring NSt Ror BTt gesi
a lealiure ovieeditesnbstusd.ng a first non-cross-junction

ﬁaﬁsist.feﬁlure Qver the substrate in a block 704,
°f o OGSt HE AR AN PEatodr @raydi fegfuee g mdsecond non-cross-junction

NORatGfe) S8kt GlbORATTIBE il AL Fss H a | ocation
of the first non-c?bss-juﬁéi?gﬁccggig#@?ﬁg%gweﬁﬁ%%’Ovathe

subbttFte in a block 706; and forming an integrated

ci E | the. substrate with the main feature

* hioﬁ‘g%é e%}??ﬁﬁ "“8‘15]8%{ ‘”%§. haviigsi§s Miegiadagisrit fapgate with the
symstieinttgraed eircale fdahige tRfdAd and apparatus of the

0057 Tlnte rated circuit system 100, in an enbodi ment of

t0057] Thys, tibbashepn disaovsnzd Wl thedniggiatedrasditassteml hethed add apparatus

of the pré2EAhEHIREN FniAt; et _substrate, 2. 0Ssi n
EER A S0P SR o PO

capabilitigy nawed cfgsctjcmnbtaism_tsas sib¢ refid@bdinRoaMess tRE SIMBShHAbRs are

S o EXPOST he main integrated circuit feature using
st1a1bhtfogw%1§)éocr(]) t %gerélg?,oggcqntm%lqegﬂ%l at\FFatilc dospein sensitive, and
effective | o¢ladan e i@fpléh@itdd b hddie KOS -doHROhLAD f,eaLLT i
.assist, over the sﬁbgﬁﬁqgeF 4. Egﬁhbngpgé ?%@%3?%?%3’“ﬁ
ﬂmnmnK@iF@&W%ddn@;WﬁmwwgomW@dmmﬁagkated circuit substrate

[0058] Witk ind il?lgentmﬁi Has ibre]éneggsgrtil?e% i%ic{)gj%ingtigne\%gtﬁ raespgcqgcr: %gsrt] mode, it is
to be understood that many alternatives, 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, which fall within the scope of the
included claims. Al 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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10057] Thus, it has been discovered that the

integrated circuit system nmet hod and apparatus of the

present invention furnish inportant and heretofore

unknown and unavail abl e solutions, capabilities, and

functional aspects. The resulting processes and

configurations are straj Q? ward, cost-effective,

unconplicated, highly versatile, accurate, sensitive,
“&mt%@ﬂmn8§&?0tive’ and can be inplenented by adapting

nown conponents for ready, efficient, and econom ca

c@nufa turing, quLication, and utilization. [00581

i | e tHEESTEEALTEN! MR EFRPEYEST i bed i n conj uncti on

Wb hideheSPeSLTrdts, best node, it is to be understood

that many alternatives, nodifications, and variations

viorhinge: mppatcanre plognet huighe a dicstl toaderpss-juheticar assishidaiughover the

of the goi ng description. Accordingly, it is

inten&gg&%%& enbrace all such alternatives,

nethinigCat | aAIs, feaftgle GEEhal WoRSa s¥dbnahndtlosulnbiith Lhst feature,

scope of the included clains. Al matters

hi t herddgcshiea dsetipy of FehBrsenAn-6Fossigwion deatire, over the substrate;

acconpgnyi ng drawings are to be interpreted in an

illustrative and non-limting sense. 9 CLAIMS What is

cloainmgchniistegrhted Alrchin hegin g tletsubktiatel Wi tha (s traim feature thereover.

conprising: providing a substrate; 5 formng a main

feat urkhealsi gaadani difindf i Saimon- GhLE%S - LRGN BESINgt a first

feature over the substrate; formng the main feature
9110*01%45?%%%% Raig fsumsiandribniiet pescjosmainchan assi fgature.

feature, adjacent a location of the first

non- crBis sysiare tdsonlafreedt i eclaioy ér further sybyrisinge formang a second
photonx:lv\”da%% :}]191{/1% [Pl‘%ar%ginl f@ét?]%ra%%qi e Sehgd hftm'g%\éérﬂ%cgfgl}g ?%lfjm? ietéﬂ{uarte.e

I'n featuré thereover.

¢l ai inclaiml.further. c risi forming a first .

Phot oS REUT RGeSt SpE R T FES Ay e T P Sl with the
first nd¥OGro G RBSHINURETT RRNAS fichidet 8R4I 2 BgiolNGvep VRt 8MBSe through a

claimed in claiml further conprising formng a second

first photpaskask having the main feature and the second
non-cross-junction assist feature. 15 4. The system as
A ai meldei ysehaishelpingdeingilaint brvhiergn fveninaite feat fgpiere with the

weond A S RS E L ANLS3RH oL Py toven
a secomal pHottgrsdskphot omask
6. An integrated circuit system comprising:
providing an integrated circuit substrate;
forming a main integrated circuit feature using a first image of non-cross-junction
assist features over the integrated circuit substrate;
forming the main integrated circuit feature using a second image of non-cross-
Jjunction features, adjacent a Jocation of the first image of non-cross-junction
assist features, over the integrated circuit substrate; and
forming an integrated circuit die having the integrated circuit substrate with the main

integrated circuit feature thereover.

10
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5. The systema s7 clained in claiml wherein form ng

the main feature with the second non-cross-junction

assi st feature includes exposing a region over the

substrate through 20 a second photomask. 6. An

integrated circuit system conprising: providing an

7i nt eghat edtedi rUclibetdbshr abes ¢ ofurth&g cBmiFBkiRg forming a first

integrated circuit feature using a first inage of
photoma%ﬁhr@p@ggg P@yﬂisr@-l}tg]ﬁ:tloggg A dirstpeRiqi fignopy@psstiyaction assist features

and a sedoflll Z)thﬁvtng)g nBhlcfdd ? r?lt’igﬁtags%t @oatirs.f Or M ng the main

I nt egrat Clrcul ature using a second i mge of
ghon- g4,0s stelmur&lg tdl%ﬂlﬁ:&eﬁt HLRS 6 qgﬁ?e%e%m@léng)é%)ﬁl%ﬁg z{ second
the first image of non-cross-junc SSi'st
photomatle @linrigsing O @roskfjendtioh egff atsecbrell pedtiioh SUbsi-t@kejunatich assist
form.ng an in%g%{ated circuit die having the
fémumS?%{%EFgP@aoeu BOR-ErosuBYCtion &Sy {3 We main integrated-
CIrCUIt feature thereover. 10 7. The system as cl ai ned
9% n clTdE syHem s chimed diplaim inghersinnfonging e e feature includes

customlz%gg?ﬁ(}ﬂ?tsﬁ 1&&&09%5&% Fef RS Tt aé‘ﬂﬁgﬁ' u?fsu%t a'ter tchtr%ugé] a first

tion of non-cross-junction Ssi st teatures

photomaslecond portion of non-cross-junction assist features.

8. The systemas clainmed in claim6 further conprising

16.0r nilhg spstec@rthimdd P OlabiESWhatinnonatigngie M (f<§3$me includes

junction of a second portion of non-cross-junctio

customlz.ggs Asseconds Hlumination, aoué{cq OV &l t}ﬁoglltqgéq{e%folrcult substrate through a
second pROBHGEEOSS- junction assist features. 9. The system as

claimed in claimé6 mhermrwfornlngtrm mai n feature

nclggﬁﬁmgate Hhﬁ'gggﬁ E@?&n ] lum nation source over

circ rate through a first
aph@ﬂmﬂﬂsk 10 10. The systemas claimed in claim®6

wherein fo in feature | nclude custom zi ng
aénaé’ég??ﬁ Ci a ‘B‘EﬁﬁgWHF fg{?ts%‘E%Ssd\‘}%?“"c“h%sﬁshfeé@‘%?‘é% the substrate
Ci rcyhd a%H@ﬁl‘drrﬁbtnecrt)ﬁtjgﬂﬁtbnaassﬁlefé‘ﬁﬁl@le Bhat lﬁ@@ﬁlﬁﬂaﬂe]adyﬁﬁnt the
|nte%rated circuit systemconprising: a substrate; 15

tmeaﬁUﬁéﬁamﬁgn§@HMﬁﬁmda first non-cross- Junctlon

ag%]’ﬁé%gteﬁ % EIH{ ﬁé%\!l \é%e]{he Su t[i?i_téfVVl I ﬁf}reénam g?atltlrﬁgherecbve{ rate

SS-
dj acent the st on r.os tion feature; an
? J q[‘%e system as c[alme in claim ?ljflflnlﬁer comprsing a Tirst pq"notomask
having the main feature and the first non-cross-junction assist feature.

13. The system as claimed in claim 11 further comprising a second photomask

having the main feature and the second non-cross-junction assist feature.

14. The system as claimed in claim 11 wherein the main feature aligned with the

first non-cross-junction assist feature includes an exposed region over the substrate.

15. The system as claimed in claim 11 wherein the main feature aligned with the

second non-cross-junction assist feature includes an exposed region over the substrate.

11
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an integrated circuit having the substrate with the
mai n feature thereover. 12. The systemas clained in
claim 1l further conprising a first photomask 20
having the main feature and the first
non- cross-junction assist feature. 13. The system as
i me [ rth o] .SI ng a second
Loto %igy%n%ybl%%hédjm da%’f@a‘?ﬁgr e%and t he second
ndfa: mbﬂmegsmnoﬁuegﬂatealssﬂcan stlgatir e. 14. The system as
claimed in claiml 1 wherein the nmain _feature aligned
wierngiRdeatyners # mgp Itpgasdjclirgit fofira aignad wihe dird 1mage of non-

i ncl udgg,sa n%mfé&?st 2GR0 0 e ﬁ]ﬁ‘%ﬁé@ﬁﬁ&ﬁ%ﬁbs@aﬁe 1R4 a sccond
The systemas clainmed in claiml ereint
f eat ur engdel gﬁm@hwotmwlheon a&cﬂrfdammn-m;ansﬁ fhe it mnage of non-

assi st feature i c udes a osed, r. over t
Subst 1 ST T R G S S e B S 1

WhRrigieBrated R uUD 8L FAbSaled cBBuit DOl AloaHe ﬁitég@&‘t’e@i circuit substrate

substrate; the main feature is a main i nt egrated

ci r cui withehe mein iatcgeptediciviviieaiufi thgeoverage of non-

cross-junction assist features over the integrated

clt.cui theubsttmate chnded 18 edand 16 5uithergeomofrising a first photomask

NnoN- cr 0sSs-j unct i og si st feat res adjsacent the fjr
&

elimir}lzn_}% & FP5% C'[I%I}. 8 {ﬁ] olessiont f’ LOR-CEOSS-IINCHIOR |agsist %eatsutres and a

second PS@IGhH AF B6n-CHdse HirlctisH RSh i fla@ire@nd the integrated
circuit is an integrated circuit die having the

i 1§ egr ghed, Lih Gl daSHRSh! @hity ]Wfﬁnhérh%ngﬁ | Q%&%agp%%mask
circuit feat ure thereover. 17. The syst cI al ne
eliminahng hairpssy@ndtumt ¢fer seonp pogtiamgofandri-erets- phcxicmmlet febBures and a

i m nati _ ti f f t t f
first il Bek R URAEIBRT At FBac ur o5 and a - second.

portion, of non-cross unction si st features. 18.
ﬂ% EP% Y HEMCSaf 6‘1«4 H efaaﬁn% 6? THISE CRBPIE ST 18T nigugpination

sources(ﬁfé%ﬁzm& 'E'E%Sﬁﬁte R IERAE A8t A SRRl aURSE PR sk @

second portion of "non-cross-junction “assi st features

apgl a i Eggtelﬂ Q% tc'lzﬁﬂ)egfm REOALCI O -hJCI #l(i)g]n%ag %leg‘og[)g iHumination

feat ures. e system as cl al ne nc
sourcd anstanereconp Elwsmmgrzaed‘ ¢iresit subdtuang thadiighbmm sesourg@tomask.

custom zed over the integrated circuit substrate

through a first photomask 20. The systemas clained in

claim 16 further conprising a second illum nation

source custom zed over the integrated circuit

substrate through a second photomask. 12
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