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present invention relates generally to integrated
circuits, and nore particularly to an integrated
circuit systemenploying nultiple exposure dunmy
patterning technol ogy. BACKGROUND ART [ 00021
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large blocking layer on the other mask or by using dummy patterns on both masks.

Unfortunately, the allocation of a dummy pattern on a single mask with a large blocking layer
employed on the other mask will cause the mask transmission intensity to be different for
each mask. This unequal mask pattern density distribution will result in different exposure
doses and a different contribution to the final photoresist critical dimension (CD) by each

mask, thereby affecting the desired density of the dummy fill pattern formed on the wafer.
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therein; and exposing the photoresist material to the energy source through a second mask to
transform the second substrate feature into another one of the first substrate feature therein.

[0009] Certain embodiments of the invention have other aspects in addition to or in place of
those mentioned above. The aspects will become apparent to those skilled in the art from a
reading of the following detailed description when taken with reference to the accompanying

drawings.



[0010] FIG 1 is a top view of a portion of an

integrated circuit systemin accordance with an

enbodi ment of the present invention; [00111 FIG 2 is

atop viewof a first mask in accordance with an

enbodi nent of the present invention;, [0012] FIG 3 is

a top vi ewBRIEY @Egawwomf@&m AYESW t h an

enbodi ment of the present invention; [0013] FIG 4 is
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enbod of t

I men e present invention; [0015] FIG 6 1Is
inventi@a;t op vi ew of the structure of FIG 4 after exposing
integrated circuit system.to a -first. mask; ,10016

00121 Ffte, 555 FsB st b avenrd SeSR b g Sordetce iR sPulEReTt of the
present Wehiign embodi ment of the present invention; [0017]

FIG 8 is a top viewof the structure of FIG 6 after
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mask. 100181 FI.G 9 j to i ew of .a portion of an
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_ ‘a top viewof a first mask in accordance with an
mventig@ibodi ment of the present invention;

[0015] FIG. 6 is a top view of the structure of FIG. 4 after exposing an integrated circuit
system to a first mask;

[0016] FIG. 7 is a top view of a second mask in accordance with an embodiment of the
present invention;

[0017] FIG. 8 is a top view of the structure of FIG. 6 after exposing an integrated circuit
system to a second mask;

[0018] FIG. 9 is a top view of a portion of an integrated circuit system in accordance with
another embodiment of the present invention;

[0019] FIG. 10 is a top view of a first mask in accordance with an embodiment of the present
invention;

[0020] FIG. 11 is a top view of a second mask in accordance with an embodiment of the
present invention;

[0021] FIG. 12 is a cross sectional view of an integrated circuit system in an initial stage of
manufacture in accordance with an embodiment of the present invention;

[0022] FIG. 13 is the structure of FIG. 12 after exposure to a first mask;

[0023] FIG. 14 is the structure of FIG. 13 after exposure to a second mask;

[0024] FIG. 15 is the structure of FIG. 14 after further processing;

[0025] FIG. 16 is the structure of FIG. 15 after etching a dielectric material;

[0026] FIG. 17 is a top view of a portion of an integrated circuit system in accordance with
another embodiment of the present invention;

[0027] FIG. 18 is a top view of a first mask in accordance with an embodiment of the present

invention,;



[0020] FIG 11 is a top view of a second mask in
accordance with an enbodi nent of the present

i nvention; 100211 FIG 12 is a cross sectional view of
an integrated circuit systemin an initial stage of
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[0034]t FI&5. 568 @Mbp W¥WESE A BBition of an integrated circuit system in accordance with
another embodiment of the present invention;

[0035] FIG. 26 is a top view of a first mask in accordance with an embodiment of the present
invention;

[0036] FIG. 27 is a top view of a second mask in accordance with an embodiment of the
present invention;

[0037] FIG. 28 is a cross sectional view of an integrated circuit system in an initial stage of
manufacture in accordance with an embodiment of the present invention;

[0038] FIG. 29 is the structure of FIG. 28 after exposure to a first mask;

[0039] FIG. 30 is the structure of FIG. 29 after exposure to a second mask;

[0040] FIG. 31 is the structure of FIG. 30 after further processing;

[0041] FIG. 32 is the structure of FIG. 31 after etching a dielectric material;

[0042] FIG. 33 is a flow chart of an integrated circuit system for an integrated circuit system,

in accordance with an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0043] The following embodiments are described in sufficient detail to enable those 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 process or mechanical changes may be made
without departing from the scope of the present invention.

[0044] 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. In order to avoid obscuring the present invention,
some well-known circuits, system configurations, and process steps are not disclosed in

detail.



[00291 FIG 20 is a cross sectional view of an
integrated circuit systemin an initial stage of
manuf acture in accordance with an enbodi ment of the
present i nvention; 100301 FIG 21 is the structure of
FIG 20 after exposure to a first mask; 100311 FIG 22
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[0047] The term “processing” as used herein includes deposition of material or photoresist,
patterning, exposure, development, etching, cleaning, and/or removal of the material or
photoresist as required in forming a described structure.

[0048] The term “on” is used herein to mean there is direct contact among elements.

[0049] The terms "example" or “exemplary” are used herein to mean serving as an instance
or illustration. Any aspect or embodiment described herein as an "example" or as
“exemplary” is not necessarily to be construed as preferred or advantageous over other
aspects or designs.

[0050] The terms “first” and “second” as used herein are for purposes of differentiation
between elements only and are not to be construed as limiting the scope of the present
invention.

[0051] As will be evident from context, the term “integrated circuit system” is defined to
mean the system of manufacturing an integrated circuit in accordance with the present
invention and the system of the integrated circuit manufactured by using the system of
manufacturing of the present invention.

[0052] Generally, the following embodiments relate to the formation of a patterned wafer
with a uniform pattern density dummy structure within an integrated circuit system. The
uniform pattern density dummy structure can be formed by a multiple exposure
photolithography process, wherein the dummy structure pattern density on each reticle or
mask (these terms are used interchangeably in this application) is substantially evenly split
between all of the masks. By splitting the dummy structure pattern density substantially

evenly among the masks, a substantially similar exposure dose and mask registration can be
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[0055] Generally, and by way of example, the mask image patterns of the present
embodiment, FIGs. 1-8, can be provided by projecting energy through a first mask having a
first radiation transmitting pattern, and then projecting energy through a second mask having
a second radiation transmitting pattern, wherein the second mask is configured by forming a
second mask feature of the second mask where a first mask feature of the first mask was
located and a first mask feature of the second mask where a second mask feature of the first
mask was located.

[0056] Referring now to FIG. 1 therein is shown a top view of a portion of an integrated

circuit system 100 in accordance with an embodiment of the present invention. In an aspect



[0047] The term "processing"” as used herein includes
deposition of material or photoresist, patterning,
exposure, devel opnment, etching, cleaning, and/or
renoval of the material or photoresist as required in
formng a described structure. [0048] 'The term "on"

of the pl@sm ethblodineint, the peetaam oh theeintegraied eiceuit systeae tl Oarﬁgn@ted may

represeEl & Gregltgfi eﬁtx%rpelgbcah% (ﬁ&gge ﬁar gmgrliyl gtﬁl(é)({tlérﬁc ggrqpatlony B9r\§ay of
examplbI thy Slufndly QRictNYa3SREGEe OTunEb0 dedspidugesy Ethbﬁﬂ'e that helps to
herein as an "exanple" or as "exenplary" is no
ameliorgieclosdiagiang digingpe ec'rt%rirlfaéd ugeveHr EMgitie CTEPS fhe' topography of a
substra@dv‘%ﬁl%aﬂ%ge%? e?ﬁ/b%gnﬁé s ac %96? Ghe uﬁgoﬂrg f’deeﬂﬁltyagig%?i%l stth&ure by
employiny paskesvidf alehiokf aibetahiidtyi eqm\tmnn@emereldemm ®. ggrthy dfffmience in

are not to be uonstrued as limting the sc

th

pattern GPREYIENYG7) SRASKDFAD TRORTIM SO 4eF0 Qg Y €53 Sffest)

[0057] Wflﬁ&@ aptpfr&?at&?t)f‘t Hdit €GT18d ﬁgth%'ahcﬂﬁhtt the YtE&Hed icruit system 100
0 nean he syst em of nmanufacturi g an

can be part ey htgd whictecthatt mayinalnde oden steuaied) sutteagucsse dcvices passive

ilan and the sysiem of .the integrated, circui
devices i st i BITBIF 081 1 B EHE S5y S OB RGP A LR, PR B of the
1ntegratte5 Q:lﬂéﬁi@%?ﬁém' 1@‘06&15' B prep PP 2l ofe NBTeadd ¥ subdt@itd 0dd, WMidD could
nbodi nents relate to the formati on of a. patterned
then bw\eﬁperatw inito andivideiadron ipaltiply seraieprducior dasampliss ot otlatee stage of
within an integrated circuit. system The uniform
Attern density dummy structure can be forned by a
[0058] fme'ilht%ﬁteﬂkﬂﬁﬁw ERt@RQDOkY firRed apdty oRIRGARER theibetidle 102. By
structure pattern density on each reticle or
way ofne@mpé% éuhserawsl(a’reamgedudwer spiaiegditstipe ippternalssuch as, Si,
[i n sphst af nl pl b
sic, B8} MSIGETHE, UBEIPiL S, 4B, 3P 05 9T, Bdpoun
semicoddiﬁﬁcbr‘s,yas&tdﬁshﬁﬁllb@{-bg{-nfsuﬁntﬂrycoaﬁgmgtlbﬂms madHionally, the substrate

substantially sim|l e ure dose an
102 mapeliesinelags dppeandhdonshias lgaratlﬂamr@aﬁ%ucmfk igysgfions, and one or
more cPstalo@@hGaRbhY %ecé)nfk bl Q@léﬁfal,ngml lﬁgr&%%lgnga%%nmay be

ensity on ea slbst an equal Iy,
strategicaliye atploged &v eptiineoaenia dnblulitst mthinl mi Eﬂétmd aFEgndesives. In an

fset robl associ ated w t
aspect S drEtrae SBITEID QY AEPLAE (e HBH PARE A ese aggine from
about ohe Suhdtbd pMioN ﬁmﬁﬂm&b Mot sdvidfal Bahdi8d Hnéi@i% ifbYex@fpRS S
he topography of a wafer, or nore speci |caII an
[0059] |Imtae@}hat spediafche preeyrstteemhoduacntb&le stupsirasg)il @%tmay also include an
fati E rol Ied Bo reduce i ] nﬁ%eof | oadi ng and
msuald? Heh g s HlE HYCpOf a§0{n i £¥st ood that the
[0060] HIWet, tBe %ﬂﬁiﬁﬁl’e%ﬂé\ﬁdede(@Sthe kuBstratday?2 ee useeh Bé tcbnstrued as
any conventional [itho rap process, as well as any
limiting, adh e samppsitiog papigyu b?f@&e mayncluds By Nateda) tﬂniﬁenratlon or
thlcknegyt&w%%%%ly S&{’ 0l GiESH ey %Hz%ie@ﬁleofo thdf‘ 8f ly hﬁ'&@ Héurée pass1ve
optic proxi mty correction, serifs, ase-s
dev1ceﬁ&ﬁ&%onﬂe@ﬁomﬁnﬂuﬁ1m3h&1m&r it isto be under st ood
hat the pattern res nt ed on each of the masks

fabnca

[0061] oﬂqplyotgrgﬁlﬁt Pptegal, %qnée QMsT elhoq.,gy sph%}'altﬁj EOZ by spin coating
|
o 5 B, LT A B 55 i

any tymndrﬁ)mer@ntemsttﬂvatﬁlmo khdwasan eeghdise rtomeenbsmt; a positevedbne resist or a

 first sk an second 0.be under d,...
chemlc?‘]l}élamgﬁg (lf] g fa Op, £X %Ig%s tlpﬁegmolr%? torpg Lgl;i 36@8 additional
layers, SN RY:E5HRAda tdpAIntORBc R RS, @Hard @@k R9ér, and/or a bottom anti-

necessarily precede that of another,

v



[00541 FIGs. 1-8, which follow, depict by way of
exanple and not by limtation, an exenplary process
flow for the formation of an integrated circuit system
and they are not to be construed as limting. It is to

reﬂecm sadas sha0sk dhglbydl R eihdhéd the UevaopigittdfaR@bhotoresist material
ocesses t hat are vveII known within the art and not

104. p@a(pedt inde b Hndargtgogthat Bgephetorgsatt maierial ¢84 anbhesvylsirate 102
can be ar‘l:j %) rle{:)tn%o%?ac!rln?gféeﬁgtgng‘gsﬁagﬂie Srrrrgeanb%gé ];ﬂétgr@&lﬁgsia)grﬁ between the

photoﬁﬁsmaﬂéﬁdl e sise stbthael 1 02)epelt sl angndul divetiyer Sﬁa)ﬁ&tabllic layer.
of the clainmed subject matter. For exanple, the

rit
(006285 W@%&?Wbé@%rﬁ& éfsesplwﬁefeslﬁémswl B gan Peﬁéeose%léo an energy
sourcec’ts&i%r ash Efc raﬁﬁgbﬁ' % madkSRith ﬁ%ﬂsp??enpgﬁ rééio s. The
sUi tabl e of Wlt out departing fromt ope ot
light Italmng) tesegit the nmesparain redi@B58] thEensk akpoges tlmdlnbgrlymg plodtoresist
le,.the ma k |na e tterns of.the_present
layer G dbRcding v Y POPHEE B GRSk ppigns of the

photm%ﬁ@tr ¥ teFiIr @4%han éltﬁér ‘b%&orﬁ@%‘iuﬁl@‘éi‘ Rolableith 8 kubsaghdt H&RIoper.
transmtting pattern, and then projecting ener

[00631 hr @uegiveet @éh@pmsmsmbh@meng the ﬁmmstmcmhl@g can be patterned

o o RRFIL PP g REBEL T B AR TRl g o

of the TRGQNYstRAS keahte 86 & JubktahtidiBsiedtRallygieedfind klﬁipf:dl I $¥pically, the
mask was | ocated and a first mask feature of th

e
size of hediat yrsikatairatiare 4 06 aenscy Tioas ROGUE apeIf D rmcrqmeelf forabput twenty

(20) n{Iﬁréiﬁgﬂ%? Ivéélﬁglﬂfsedgoutjt%g 0t E&{ tﬁ?éé 15!1% %1'1 Ratdre size. In some

embodmieﬂtgr diceflrscisnlodtiiate &yuaire mo& Ghay mdmieoat uhaIfORn \hig}h pamnern density
ment_ qf the sen ention an aspec .
structfi QST AR &P e UORERES oF Hi Mot tYtSHsEHE TR gPutywitin a

reglonc' rcuit system 100 depicted nmay represent a region
strategically designated for dummy structure .
[0064F Eibis ite &t ivaders@yd weat thé paxanmireduceh by domiyst substitaufegture 106 is

.1 ncl ude i formdensity du structure that
repres A ¥k SHEPTEY KO PHat G SOl SRTAG D TudF g ese of
discusHid8V&Rh Q€A firsERbRehO Sandrb €04 Méﬁdﬁﬂ&’aréﬁte@bﬁ tHegbtteat“d”” or the

The present enbodi nents achi eve the uniformdensity

letter ‘intey pytnoges afrdistinguiship avhiciyotthe kisst wilstratg) fagsgre 1006 is sized up in
the m%lﬂ %%{t&%tthﬁl rgdu% h\éadlt%gltateﬁ%ﬁltcﬁg rsl}/sq&lq%bé.yFéreeXQmﬁlé I&?e 1ntegrated

erence |n ern en nmasks ca

01rcu1ﬁc $’}@fﬁrﬁlDO(DchaIZ ee d'onhﬂ:)l Byotvad @&ﬁardfdz sk Bxpgsarecsaps) wl{eﬂ:ﬁ)@ ?He mask
' be appreciated by those skllleglnth
|

t
patter@ﬂh%r@ e@%?eﬂ?lm @@%&a&@ terreRating paenot g hﬂﬁetrafaafga%qe 106 on
the suBsttAE QQﬁ e&%@étethhhé}fheme hifse Sﬁ’t%?ra@t ﬂ%ﬁﬁreﬂ@(y GlHERSTA S HC the first

as activ i ces, passive devices, and their
substratetfeato@ni{®cmadad “Br\/thae beer enlatged onttbe maskm deldgicmely, it is to be

i R SR S L SRS S L0, e

more §0OHE thatien be separated into individual or multiple
sem conduct or assenblies at a | ater stage of
[0065} E@r pmt 03] dlscqs@@as Ihérh@nalnd@gxa%t@dp@sm Lﬁmbosiyecrénwnlbdocus its

d1sclo§lbge u&on t?lg?}%s? edf ? t]i)(gm % Sf?r}e {esmigge ?rg?s%) f‘n%a mater}/al 104) for
purpo%mfeﬁﬁ@uctl ng material, such as,

[0066] Referring now to FIG. 2, therein is shown a top view of a first mask 200 in

accordance with an embodiment of the present invention. Generally, the first mask 200



Ste, SiGe, Si/SiG, SiCGC G, GAs, InAs, InP, other
111/ 11 orconpound sem conductors, as well as
silicon-on-insulator configurations.Additionally, the
substrate 102 trta.y also include doped and undoped

configurations, strained configurations, and_one or
includegrigrstcragiatian tepsraiiing pasiven delinpd byl gipsnatedgosnfigigo first mask

> 0 I
feature 2{1;% I]aél)(/ie% E%gﬁ%%a%%%%aéurygrogmggﬁﬁ%%ﬂﬁ %{/uglg# %ﬁéc%& allp_)é:f, wh(a'eln the
second Cﬂﬂ'sld Eatitnge 82041 Rarncaapec blaekinghpatpneseht ag rdspeht nefhthe present

e substrate 102 nay possess a thi kne ging from
embodigtiglthe g Markir @y MY 3 depSHBHREL P <1658 Tilb MESK afire he data

polarit WS b F46E Sidoilhy Do *?ﬁ%ﬁ%uﬁlit%%%”ﬂ%% %&ﬁ‘“’%ﬁ‘fem
204 mdynepredent arcas vath dtrowme ahdyperl¢ar acgren D6 intayl rpeesent @n agea without
conmbi nation thereof. 100601 However, the exanples
chromeyr gy ded for the substrate 102 are not to be construed
[0067] & isi Whdeh ﬂoﬁpglet$§:l&ﬁf@% bz&tfé'ﬂn oh thd&rstuRSkr AJ0eis MdBstantially
may i nclude any material, configuration, or thickness
1dentlcalttatthepm1t§rm toringd &y dhefiest substratelfyatemalMem thi sulfstnateat(02p hoth of

F1. 1 e 0 5 T BORERUE 5 GBS RTE OB s b

enlarged04p &aRisbEmbadimest, eeefirsd kutikfratchRatitd $06 ataekeldOwith the RitRr “A”
coal i ng equi prrent for example. It is to be

represenisawhese dbel firsiamaskhisayRo20? és farmedene ficalirst wsig0 and the first
substrate Peatﬂﬁjee %t}]aéﬂe%ewﬁfx tﬁé”?eﬁtg%’ “ﬁe ?@r&{eﬁ% \Lfléerg]ﬂées s&:gn@"ﬁla@k feature
204 is fbhlﬁw 6ﬂtﬂeyﬁr§m1hskf209d r eS| st for exanpl e Furt her nor e,

IS to_be understood. that addltlgnal a%/ﬁ sucg

[0068] @eﬁﬁiaﬂﬁf thegizegy thinsgeondmagk fgapue 28 incthdp gy areadicn length
[STARY/

multlplk)é'e?lytgr rrvrg %@e Qttr dé)%se ﬁﬁt[aénxgg@ftﬁg 'r%gel(\)/ﬁe ﬁ%%ﬁ:gryty tﬁ? eRat ﬂe@ﬂ)n%ﬁ between

each opihetfosemasdt feamrelZl Il 64 aspdbr efdthe present erab(tdnmbm the area of the

under st ood at e photore i St terial 104
second S Teatae 149 (aHhoRe At T, DSBS St GTPRAL. CREpae andlor
preciseCAInBRNODL IR iidPMEsH FafirY 00D REItHiR YA 2PeaD@IURE Myt the second mask

photoresi st material 104 and the substrate 102, such
featurea04an I nsothat aspect af) e mcs&atlt resthediment) theegrea [0@01@«2 seqagd mask

ol B8 RS I8 2 B RS BB R Pt

mask féage@pbon, through a mask W|th transparent and opaque

regions. The light passing through the transparent
[0069] ﬂa@fmgn@ﬂk fepfurendKyRisplbsRasseses artes that ﬁgﬂubﬁ@tt@tlwﬂ%%l to the

s st
e of Y B AERERCITORBRd U ACLEALEA T NPt i e s
of the f@bed hitkk I&dure 204 eiByhehy bé exdaepisothalatea otfrthé fis< | sk efedtore 202
a_  subsequent devel oper, 31l .in_an as t of t@{i
may inghudgett SEHARIFHERAICDE Ae Oﬁhsg‘tgéﬂ)éﬁ beye Rk thelw they geaplypatterned
g f
sl 05 P3| B SFRALEO A Aot T s, e
first mmdbatureemif mtm inchidesin aseanaatrIangesffaan abeut bD6 (l)ssquare micrometer

RN AT A e e
202 is hhOMnABe W t}fér}ﬁeéeaﬁlgr@xﬁfr%[@%tﬁﬁ th#y ARRIAE ahYRRdaYth&2&its the design

mcrorreters I s about tentotvventytlrres Iarger
specificdtimns af ﬂl&umtegrewdwrreuttsyseemll% sone errbod| ments, the

t ate feature 106 may jncl ude i £.orm hi.gh
[0070] %ot?l%l 33‘@%@?‘{fyd1§?‘}vﬁ{§fiet}ye9\m’é?y nt 1nve oL t%?t Y %ug mg {8 Second
mask fédtiRy208fsuti@af the Hrst kg tfeaue 2oe aﬁayr & rE0gbly %aﬁt@fléﬂ?ﬁ}ithin an area
within a region. [00641 It is to be understood that

the pattern produced by the first substrate feature
106 is representative of a%onbi ned exposure of two or
nore separate maski ng steps. For ease of discussion
each of the first substrate feature 106 is either
demarcated by the letter "A" or the letter "B" for
pU|poses of dlstlngU|sh|ng mhlch of the flrst

D

(D—<



10066] Referring nowto FIG 2, therein is shown a top
view of a first mask 200 i n accordance with an
enbodi ment of the present invention. Cenerally, the
first mask 200 includes a first radiation
definell 'Bg'?ﬁ@lécBh@ﬂlaEl@Fetaﬁﬁ'@ 2688 Qﬁbs&gfeﬁtr Hatsehafate mask exposure that
urin first mask feature 202 and a second sk
a mucl Mgexmomﬂlagmdsmb@mmommhdnyfomge]@b wptorn, dens1ty pattern of

wher ej he s n k feature 204 can act as a
theﬁr%ls%%aﬂgfe ?E@oogﬂgjn aspect of the present

[00711eARRSIgHERE firdtheaskifEftreMSland Ok SRYndDMadle safirded4 afe @picted as
clear field mask wherein the data pol arlqﬁ/ i s dark.

squarepigrshapg, §t isntodui wnskrstoodhybatf the dirstrimask feettira@ asbthgrigeond mask
featur(% %?40I?Tlg§ g%gldé%ﬁ é:élslﬁﬁnéﬁteorzrgédgl%& &e%l%%gﬁlggéa% ?rcgglﬁgxy,mgg@ctangular,
orapdlwshkedtsha;ier ome. | 0067] As is evident fromthe

i scl osure, the@gattern on the first mask 200 is

1007215%6@% naw ity FlGenttBeping s Se@pateR Ve Of metpepyd mpagk 300 in
S S

ssor BT g Ap i k) S corbahie 00

includée atsecond 1rddiatrem Itmnislmtttrfg pdﬁtterri de¢fired b'yBéiltdmwelb eenfiguring the first

s 4T 058 ok Do TR 0 S SO0 S o

whereN@kSsebbiRi frlakls ttediBe kzohe@awce ad Q2bloskih@ PARENOMr sBfie of the first
first mask 200 and the first substrate feature 106

substrate f¢aderevii0phof R | le ferared 18" previppe smwgreemér an psnecielctbaresent
eat ure far onthefl .
emvodBit AL FRK SR BT8R s L8 SPRESR Bhrin e dua
polaritgQddarRy PleﬂﬂilsJéiﬁb(ﬁlﬁMerﬁ[ ©@ firdt.nGask feLingt202 midl thepet@d hysk feature
wi dt h) that does not exceed the region defined, by the
204 may gepreseRiitens WwillsCclsemaead theadenr segioh d0¢ max renygseRt an area without
chrombeature 202. In an aspect of the present enbodinent,
the area of the second nmask feature 204 includes an
[0073]aAeas dvideint frenmtht slischstice, thema’abmbinethe acoond atask éﬁ@l Ilsmubstanhally

et g QofepiTnBey b S b iire L0 on Beggetat, 02, Both of

FIG. 12BlhethaPSREGT 1 ik QbRERS ?e'ﬁur@ ‘T@G’Qiaﬂ&ﬁtwuﬂ i€ 1&t82A8Mhas been
f he second mask feature 204 may range from about 1.2

enlarged. mPsr thos ambothn@nt i the irdt subsirate feature HE6 angkebithhie letter “B”

repres%%%v{lv%atilglff § rB%s fgg 1ée82(£7mls ?@Q%Eﬂerség Sk f (?Ota%ijr{cﬁthe first

substr@€ Yedturk 0l Ooh@arke® i tht héter “MStreprebsity ahefeftnatswoﬁd 1Bk feature
marked with the letter "A', but that is | ess than the

204 is soreedom thegecond syaek sk, feature 204 By way of

[0074]?%%%%@ tﬁ@sqzea&etﬁe géco}lﬁ] 'Iana%ﬁ Fe%&rg% %&H‘ﬁ ﬁquzabggi% €. - length

an area approxi nma
multipbied bywidta) that d@eblrmt Bmeb@the&églbﬁﬂeﬁmﬁdl h},nthe icheat re(gfonaZO6 between

hot QI i t hogr.aphy par at us. n aspect of the
each OE e Bt e SeTHER02: 1R en erpest { OhASorF el ERROBgSny e area of the
second RfabH ¢6n@0 Z@Elelﬂ bt e%ri:) 20985 fif QALA0AM 1RNGed bF tRAHAS Substrate

m cronmeter to a out ur - hundred~(400) square
featureri @fr matked msth thiolegeeTA”. theanaﬁwaaspf:cttotﬁ ﬁlefprcxnt emisddiment, the area

featyre IS t limte tothe rece in mpl e
of the SRy ACH A AOA SHPRE TRGebER | PR 1By B firger than
the arcaREEhd figBnh@NRatfe 4026 i ntegrated circuit system 100.

[09701 Notably, it has been discovered by the present

[0075] By evieoras @mplgytheo first ngaakh écatse ot meayk powsessupe e that is
substaﬁtlzg['y equ]lglt ot ee #;2'1 58 tthe 1rs°t subs?ra eufregture%d}gé/rkgf with ltljlealglté(r “B”, but

10



defined by the second mask feature 204 during a
subsequent and separate mask exposure that a nuch
| arger process latitude nay be enpl oyed when forn ng
the uniformdensity pattern of the first substrate
feature 106, of FIG 1. 100711 Al though the first mask
that is ﬂesatthare tig0areandf thtemcsrebmdk rfeathref 2t ule @@0aspagteof the present

t ed as u be under st ood
embodifEl, Tzt of S AR Tk Ore2Fogek s isc b Aph ey ot or
slightlyf 884w 8r 2o WBihe| RELBIGEpARYNAU Edsb]utiBEARmAr of Qicﬁ)hbﬂoﬂﬂ@graphy
desi p, such as a circular, a rectangul ar,

apparatpsal yn gindéigr mepé of p@om}ertteeenéaorim@lt,nm firgt r-qaét fepture 202 may

incude i oG T oo Bt 8 i ERRP (TR AP nbarea 400)

square M@ Retedd). iSpaesmtiey aspdieos ﬁﬁqﬁ‘dsdﬁasfnba&lﬁlentj chaides of the first
second radiation transmtting pattern d

mask fegtyrer203trany insite; uieh ghat Rermpifs st, gepepta g%a@eﬁuéat% 6pd/gn grecise
I

sl 3GE950 RRELER 62408 SUUSH S0k} by oL o

204. act as a blocking pattern for sone of the first

bstrate feat 106, of FIG 1, f d
v SESaLL 3R 00, o, St b P it
mask fSEFEPH4 Qﬁﬁlkthgtqt e HRY nﬁ@k ABREL Q@? Hla?%e Qel?ib?}aﬁatﬂcel‘&kidmﬂﬁﬁ Kn area

erein a polarity is dark. Per th
definedeybibid iseemnt] mdsk dedtime 04 iasikg ﬁeabswqeerﬂ enad afmﬂf atthelasle@mmure that

o e bR SR SR P U DB B o

the firsEboiRe O E€I b AT HIS. evi dent from the disclosure, the
pattern on the second mask 300 is substantia

|
[0077] |Ad§m1g1m tie finst mask fratreRd? fuegt th@dseegndt Raskf feptgie %@/fb@’@ dgpisted as

e. 10 e.su f505l
sauare 35 S "8t B uhOGpOUT T4 PAE L rasl PEihuiag it e goond mask
feature04 ke iMklile hiecureliihedr or Acctitiasardesign entlangedircuar a tdutagular,
enmbodi nent, the first substrate feature 106 marked
or aPOlM'ftlﬁeQ #Wept.etter "B" represents where the first nmask
0
oo SRISHHE L S LT IR, R, IO Sy
circuit E@jgne $ edirsaninéiad stapeoteanufoctoesk at@adance V\Qtfhlhnl esntfodmmd of the

e R Bt b C0IA] OBy B8 ELE8 BT e
photorésist (?H&Ugal Myt | tThL- el tdh ¥ Bchhtdobatd deesi B erﬁxwﬁe&’eﬂiché‘d may

regi on defined by the clear region 206 between each of
represenhe rdgiorstherasia dréfrmrdengQ2dunimy atrueisysds to lsf formed.

sent enbodi nt he. area of t e S8 .
100791 RSl 5% 9 dd e dhaRma R oPat PR T oo DERAR: ffek 200 in
accordﬁ{c%awfﬂ{ ah Qﬁlbt)ﬂfn%nt selsd E@E&t fisahtbe T06 ﬂl‘&fﬂﬁﬁﬂc 2900 thcludes the
he letter "A". anot her aspect of the present

first m@ktfgaiuweam theﬁeC@déaansffeath@ 204 cowdtheglerr ¥egipn A06. dpan aspect of

e RSB b TSGR By e

mask 20'@5(/1202& éxefpiRrceldnd produsts i Sikageepdttefreasdaiommlinfd6ses s
ea that is substantially equal to the area of

[0080] R afewing st toK1&3. o Hrceme 15 gt Vet KNI (0 (R Er<BHte Of FI8% afer
sposy i MLl 52 0BETRHER S L pi0e5 M oo
the int€yrited cirewit systdne 100 Eﬁaménetg}&soﬁlrdesthramgh lthef fat mask 200 tlnmgpiposed

|ncI n area a nate or, sli htI
portiongef \lﬁ‘/etﬂli’@tqr@“ftéﬂfﬂgg gﬂs&%ﬂm‘in ‘B’rﬁl %/d &" péocesses well
knownAR LA L0 n%;tg téﬂm%%lﬁ‘t ‘Fﬁe it&rAeQthedit %%fé@&tlo@ﬁo&' h€cludes the

present e nt, the first mask feature 202 nay

i nclude an area that ranges from about one (1) square
m croneter to about four-huypdred (400) square
mcronmeters. In yet another aspect of the present
enbodi ment, the area of the first mask feature 202 nay
include an area that permts fast, repeatable,

accurate and/or preC|se allgnnent of the first nask

o~~~



100771 Al though the first mask feature 202 and the
second nmask feature 204 are depicted as square in
shape, it is to be understood that the first nask
feature 202 and the second mask feature 204 may

substratd) %m&ee RRY subltkate 'féaﬁﬁ@'io@ﬁncf £6dcbhd AB3Eardl@2HBN 6068 UG at dsast one
a circular, a rectangular, or a poly-sided shape. [ NM

embodizenésr e dgstriobtiets FeRiere 106 dsk e feqosd sHRSAte feapiss®)0 are séparated
form eﬁap thln % uYtler/Mé 8$>Rﬁ)né BF fe ﬂl‘b?tpaté: h6% Wikic c}g)r{ll%t (fe[ﬁhé(ﬁ g}é 'rt]ﬁb clear

I'nitial stage manuf acture i n accor ce Wt
region éﬁb @d ithree st mraskt MY, prbseIGi hvédnisitohe ulidastpert Ggt de diist substrate
C-UI - 0 I
feature 6 tl% rfoerir:’nles t %ifsg T anli%&% el.%&'] S k&l)?n aoﬁi ﬁ}e#ggonar&gbmlee feature
600 is fdmm_e@bﬁthedemndmslt featnsd Hih d{(IHGdépl cted may represent a

r on where ni f.orm densi t structure i.s to
00811, 58tk Y 4 701 e €bing puer Pt sccand arDp i pSrdance
with af REMOditnchO Bf HeeWesht frventfon! STheRSén2RAsk BOMRERAEANG Sirst mask

wi th an enbodi nent of the present i nvention. The

featurerd02ytho ssopd maslieatured4r sdghe Agariegient(f dt seobe W?’@rslto‘)d that the

secondsiﬁé‘sﬁqgatﬁfﬁéw BP@E WEBnd Qsk Sitds ?&ﬁe@ beaihd GYf éﬁBstl?agf,ﬁfeathfé 106, of
an aspect of present enbodi nent, the int eglhgte

FIG. 6¢candathe firss psle fnam@20?o¢f th ggcoud magk @k)pasle@etl avithireth japeg defined
ug.c d

oy 0TS0 AR U5 O EUE S0 SREPRIE LB,

integrakdd@irc@if syskean &0 of EIG hﬁowrexaoiedpo thiegweondl ntakle 3@ via@h enagy source
of FlI 4 after exposi nt egrated circuit system

and pr‘l‘%‘ﬁesttg‘ %ef’fn?eé’t‘ srrg te@%ﬁ%ﬂgf ‘FIG 5. After exposing

[0082]tﬂrﬂ]ﬁeﬂrﬂﬂ% G@ﬁatofeHG;ISE (ﬂwr(tn S/ ﬁto@mhail.ﬂiﬁ whé)w&ig tenshgyurs Oﬂflﬁi 6 after
t hr oy t irst mask 200, the_ expose 0 0 .

exposipi b PHGREFOS TSN HHFBr VA1 T8A0RA TS0 Javel ﬁ@a A exposing the

integra®ddr diRAR dyst@¥ 1P F 88 SBSGgYVSdulrc K heMBh itk §dendBibskatd, ARt remaining
repeated herein. The integrated circuit system 100 now

portiorsypé thecphgtorgsist matepak Y04tnewiqrpose [san bq deyelog rsgipped by processes

well kiGA H Be 328 'HGt 1 §a¢&ﬂ[{%elﬁ U%E ﬁrﬁ@% b6 akdHiCsyBeR: lObrho@vt includes
east one e I’TB first %St rate teature

the sulgstratet 9@ apd cthrnﬂrss sibstrate feanfre d0 rvdleﬁﬁm thepr farsis orbsira &dture 106 has

replacedq%S%ecgl C(P su%j bt¥1r brb e rf@gé} & glé € ?ﬁéersg?oedt é[lrjlﬁrt}ée attem created

by eacR 06tlﬁfﬁr§th&b§tﬂafeﬁ%atﬁf&$ﬂ06 206kpdired by a’i{e d6hﬂ§1neﬂ exlb(tsulresofttlme ﬂilet mask

erstqod that, th i r strate feature 106 is
200, 0#@& g f5e0ndimp 3hér§’§hé¥)ur e 202, of FIG 5, and
[0083]t G&w&ﬂl@oﬂ‘l@ piddbsttifivhrd Bat disCoRR the HyQphkidg e itdage pattern to be
second mask feature 204, of FIG 5, [0081] Referring
producgé@n ity infegrated cifcyi rséfitﬁnéﬂ%\%toaprc?ﬁ TR FFRGFalY W@@é@éﬁ@h mask
may pSRSX a3 gudlD aﬁ&ﬁQfeHét?C A Wbidhe®R b§TRAM AR the RHic dérﬂ@d circuit system

present 1 nvention he second mask 300 1 nclu
100 with regnalnpasiertf dertsiiy eng3Re the peesewicomhpdiragk che areduee zaomlform and

d I gi,0 e
repeatiC itk (BB (L EF aofa gl spipl QiSR! B0PRGEL AR vertica
masks) tatnedl owera driferrh IdbsﬂltyQJab&h rvathin f @hotasessifidbmaefialF| Blditionally,
6, and t first sk fe ture f the se
by forin Xich 4 FirBer ko il 4 <8 BGH SHFtn Al By oh EnEeligR achicves
similaStaBst &@E@aﬁ%oﬁﬁ& A/, %&@ﬁlﬁu@érrdﬂ@ahﬁ of glib patteasplagineaf ark hﬁatchmg to
pr.esent odi pent, the intezrated circuit system
the prs‘rwtm égyeg iFarthsmgese Py Bert B &5 81t 5BYR re%?fs %?%&reaﬁnlargemem
techm@fé(ﬂfgﬂe SRHE EmBAEMB O 81 ﬁxth? b RERGE pRALEAI I 188 integrated circuit
depicted in FIG 8. 100821 Referring nom;to FIG 8§,
system; Hifrienet affsctehbupligamenpofifievandfthe mcwnm £y wrigfonsjagyocigted with
Xposing the integrated circuit system 100 to
m“mn%ﬁéggggond mask 300, of FIG 7, After exposing the
integrated circuit system 160 to an energy source
t hrough the second mask 300, the remaining portions of
the photoresist material 104 now exposed can be
devel oped and stri pped by processes well known in the
art and not repeated herein, The integrated circuit
systen1100 nom1|ncludes t he substrate 102 and t he

o~ o~




[0084] FLGs. 9-16, which follow, depict by way of
exanple and not by limtation, an exenplary process
flow for the formation of the integated circuit system
100 and they are not to be construed as limting. It

0 be understood that a pl ural ity of conventi onal

t
[0084] BI@% ess@sWhitht fodloav, vitapict Kyo ey whit eamale eng ot Jbyy ligytation, an
exemplﬁ}gfp;gg{ileg? ﬂlalw er rfh? ﬁﬁ'éiamn? g?lget %g &I‘zﬁ%]d O §§ten9 480 and they are
not to bodiohstamti zQ;anlt&[g:JI tli on®, banadastoodithati a)rpd;urahly tfe coradational

to_the belowdescrlbe process wtho departing from
processethak pig el bknasy pithirpihe apandngt ﬁeé’aatg%ﬁ Ay RTEgede gg follow
FIGs. 93¥@W§reo{/é}e Pg! QVpd ‘ﬁﬁ&‘érétgg&i iRt %’nﬁsmﬁaﬂichﬁ&lsug&’dlﬁgﬁﬁ and/or
wer, or ot her steps. Additionally, steps may he
om1551qme miayrbmniadmtoathy bslsuvxt adscebal preceswivtithout depepiingt frerg the saepe or

y e scope of. the nt inven 085 ner a
oL 5500 S e TR Py b IEL it
more, RWeS e otRELQE)ITE deﬁﬂ)'ﬁallpﬁ JRVInEE Be DerPHAEE &t biY saifable order
energy source through first mask having a first
without deghariing drpm t@ﬁsmemf'thgplf@a@m arvientiethd t hen proj ecting an
sQur ce throu h_a secopd vin e
[0085] :aa% ‘%ﬁy oA r Znstit t n%xaméj %eﬁln ﬁ%ﬁ%r%ﬁ © aet?egzsc g)? Sﬁi‘ © [present
embodifRSK cA£Bé bf(ﬁnd’d&‘lby pifojdetifss an %naxl’g? sodce hHﬁ)uQIe arfirstem@stebaving a
fromeach. of the masks, [00861 Referring nowto FIG
first radjatiof: frapsmitte ZsprRItRA, And dhery PEUSEINE Anpaictofpusse theeugh a second
I i
mask hh\mﬁg % s@éo?lg r&dd{it%ﬂ t{rarﬁ%{ﬁ{tﬁgp&@%g e\ﬁ?&?ﬁ\c}gﬁ ?&{&gﬁd Maglb gire]lture 204, of
FIGs. mkiéichasﬁeehhﬁn@w@]sfecm earl‘mfdhesmlakks the portion of the

egrated circuit system 100 de i cted
[0086] .R@&?raﬁg 8oV e e d) hgreifL s HoHPet PoYlem?f% Pt dhe intBgrated
circuit %%I?éﬁ qgf) QR ccdfYan) Xmﬁ{ AR b0 dihiént %‘f’fﬁ@’{)ﬁ:‘ééﬂi‘ Gh¥tnBon. In an

y Include a un| ormdensity dunmy structure that
aspect bthepresenaembodimane tlheamhtlng oditiae nhrt@ntc@ cieffiesystenal (180 depicted

ey oIS 50 L DRSS RO iRl Brron. By vy o

exampl@ nﬂht: QAuAmyF e Rsnir¥ nshMM¥ut hUGtfdFe deisiS atneiy BeudtBekEat helps to
al nost substantially equi val ent pattern density

amehm(atie @admgrveldddlslﬂeg effeets idue patuneyen dragiiies icivss icetopagrgriay of a

substra Zp (;lr ?re {5 om a%ﬁ%\tﬁrﬂg%ez{cﬂle(lo)tlhé ? ?)1% et (lijén al‘\gf ({umnay t%ru{:ture by

emploﬁﬁ?rrﬂaﬂlsaﬂlﬂﬁbﬂﬁbsﬁ buistiintialhy 8§ i6valdh attan dedsipalelg. othealifference in
| arger whol e that may include other structures, such

pattern ggnsytheluecaayisks san fsage from apeyt %,f‘é% (0)4mabaus éive (5) percent).
[ el r

0087 RGPS b MBS e gl AR RS 000 s o or

larger Whole hikat phapaichdeatthaeutiuns, sxrchtdseacﬁudndtwa&tse pdBRe devices, and
Wi ch coul d then be separated i ntg ndi vi dual or

their inigIPRISFEIse YILERYEE flof '8 SSHBFTsied dhatPneafrepow ofghe dptegrated
circuit Egﬁt%rh ?1?2 d&gvbe% &Qﬁﬁkd TPéné Wirﬁg&ﬂ}f‘edsﬁkﬁé‘té' 1102 S‘Xfﬁfcﬁ r@o%lﬁpthen be

or Within the substrate 102 %/
separatedijnto fndévidugd loemuf tiyde scxmsmchtct;)r ammbhys atradhigd stagfan abrication.

[0088] gl%;cn Condyeét 811: %grgl@gés rﬁlﬂd gvérl, m;_l, or \ylﬁlgpﬁﬁ\wbstrate 102. By

way OPE)@aﬁfﬁl’@ URE s8ieiafO DO 6a9T ificludé allsémRSnducting material, such as, Si,
| i eon-on-i nsul ator confi ur atl ons. Addi ti onal

|
SiC, %Gb,s tSi/81 e, 1§£G¢&y Gt sgapncllitie BdpeethamdIIiidep éﬁ VI Compound

SemiCOﬁgl?Cféorg,lrJ {f?\%g a§ Flllgé{l gfll osl}lléé"t(? édrg%u&ilfﬁgs é\?ﬂg gl?%otfle substrate
102 maylddeinenidedbpéd abundopbd ebhﬂ@tiatfﬂﬁs strained configurations, and one or

13



strategically enployed to optimze carrier nobility
w thin nFET and pFET devices. In an aspect of the
present enbodi ment, the substrate 102 may possess a
t hi ckness rangi ng from about one hundred (100)
more &%@@ﬂ%ﬁ@ﬁtﬁtﬁr@ @kout<19everpi o) l&ﬁ%ﬁélmﬁbﬁ&ﬁatufr@)" which may be
exanpl e. 100891 However’, the exanpl es Erow ded for the
strategieablyt mleyqb@ @mémﬁ@tcarwr m@mwmwlthn@@F $ andriHThdeders. In an
t bst.r 102
aspect, 13pf BRER SRRy fing, 16, S35 AbZ e ca s e BishRa dgne trom

about amlhlﬁideai (10Cphdnymefadbloadotievéar mtiteﬂnm@fona,cmr weample.
i ces, passive devices, interconnections and dummy

l0089kHPwerm ée &a@u@mpm&defi Her ﬁbeegléﬁtraté NP8 RERE to {Reconstrued as
i

il Y95 L1l D 98 Bl o, o

th1cknessntkmaphysmﬂ§'randl decthafllyber&alblepahdz dometion nif active devices, passive

d eatlng r%)l/ gf the first substrate feature 106
e‘“ce\ﬁn PETCPMIFSODE A EHEMYPIUGIHESei n each one of the first

[0090}3P'é}sth5 Bfe@elft %ﬁlthfli?ne]i@Qhé GicReRRIAREAAI0Y, éu@ﬁ Q§ hﬁ:@hhé’ a nitride, or
si zed shaped. Typically, the size of the first
varlouswtﬂzﬂrr\mlbkmw love ki@ehiginy dielngsc fopmtand panieriabs ehas bpen patterned

onet er onet.ers, ch.is.
into a FhSen0E by BOORIRH b YoatifE hof Wi A iy oo Rytfein cac
one ofSthé Grstlsibsacd fé@tﬁlrélﬁ(ﬂfﬁtsuBitaﬁtﬁﬂy RdenS et 3/ sﬁ’i@%ﬂrﬁﬁﬁﬁed thgically,
first substrate feature 106 nmay inclu

the sizgj fkhe frst substrgiensature Kiormay mr@e\ﬁrﬁ)@r ahayt aneklé r@lrcrcrlmt@retp about

f
twent {207 Gomlele, i 15 (o5 V) Mt ERE feoture size,
In anctliee Aepdct @f nhepresitnt ethboyimdme, therfatt sibkisite &aeart 4a6 Ltna‘:y include a
06, |s re sentative of a conhi ned exposure

umfor%hl@h &ﬁ@snﬁm%rw@ﬁ@m g%.x 3 PAIUET A% eg ﬁ??t Substrate
featur@?(%‘ls%rrﬁé?l%lftﬁlﬁ%treéb‘ﬁ’.St rate feature 106 is either

demarcated by the fetter "A" or the letter "B" for
[0091]pliripds bs voflerdiosd itheg uhes hattegn winddvleed by thvefirst isulsstrate feature 106 is

%ﬁbst rate f egt u(i: 106 is. produced bé t he SE

RIS %tk‘fenéft L PUPRINCEEFPOSYTE ) 180 QrHBOTEFRYPIS R
discus§a! @ioh bOtheTatt JBstfHE rREhrbY06 mltﬁmwmw@ XRRS YAC or the
st eEF wherei n the masks glatter ns are essentially

[

letter TR ipganosesoot distingapbing wibich f ther firsbsubstaae featue 106 is produced

by R G R PO R LT UL Pt Qe frmes
by tw®kepahite friakls bxgbist st ewhaatnuuhe mSks pArckchre BsseﬁtMlyhdermcal to
renoved, Additionally, is to be understood th

the reppating paigese of B, ﬁrﬁfo%ubﬁtéﬁa f«mﬁe 1RgoRithn Bibglkaed it ee%a} thy either

the firlf &D&te @ %uﬁ%o@fnh &f‘“&f of h‘% RS EDstratd BAate ?3 ?%zfrk&g“B” has
AOW t0 F erein is shown a top view o

been rémpsdd. nAdditid@0, itns ecourdizrtedihitiotiam featipes|inve rdquofng multiple

t he ﬁlr esent jnvention. er a%f!'? the first mask 1000
eXPOSYIG FRRYEPTES G PLPne L FRoFe © mtting pattern

[00920REfRED Rywap FaG! EIY) ﬁferélﬁ‘% khéwh an®p Kné»@%? Yhe& figfZmask 1000 in
substanti al | equa spaced apart. In an aspect of
accordah@e pmths@ncm the prasent inventioras Gen@aldy, rthy fises mask 1000

1nclud8§)71 §F§t :fi;t on thaéxgplt%( %Pﬁteﬁ? gaf Ibeg,\é\b,g &P%gﬁyto?ﬁﬁg’gﬁ(mask feature 202

substah@aly}ERaBP2patRY JpeRr 6 &Mt asPect ITARe Piebdi? léhmbébfn%ﬁ@ th8dirst mask
opaque region 1002 may represent an area with

an
1000 paay dreedespiiieng3ys aglarks fighdi raéskt whetsin theedag peladtiiseclearnePer this
pattern on the first mask 1000 is substantially
identical to the pattern farned by the first substrate
feature 106 within the dielectric material 900, both
of FIG 9, except that eachyqof the first substrate
feature 106 nmarked with the letter "B" has been
removed, fromthe first nmask 1000. Per this
enbodi nent, the first substrate feature 106 narked
with the letter "A" represents where the first mask
feature 202 |s forrred on the flrst mask 1000 and t he

o~ o~

%.ms For ease of



[0095] Although the first mask feature 202 is depicted

as square in shape, it is to be understood that the

first mask feature 202 may i nclude any curvilinear or

rectilinear design, such as a circular, a rectangul ar,

or a poly-sided shape. [0096] Referring nowto FIG
embodifirtent, tieefiest maslsfegtuon02amp pepressnt of arga welbowidhnask aridl @gopaque

reoi 1'(&;accor dangﬁ w th aﬂl el}r{rbodi ment of the present

CEION T nventy BRISEEARAEM Y, " TH& Second. mask 11 00 incl udes

[0093] AsSSeoRent! R6th ahd ARcloE@BSe thatte @adht gt Mefkd 1080 ibYuBdtantially
array of the first nmask feature 202 substantially

identicad 4o Hi9 patisiraloariehpathe firshsubstrats peasre 3o tvﬁ@lirp thediglgctric material

t n ' -85S
500, b BEEIT ko B R RSt RGP, RROGAMRE e e
“B” haP®ted Rinsoveditamh men tirst toekf 1008t Weaskis fegetlodingen? e Ifayt substrate
represent an area W thout chronic ng t he opaque ,
feature rleg istikeromsh theyletiepre sSERtesaHs dhgis i fret skl ﬁ%@turf 363 7§ formed
on the Afrst igﬁl‘(" l%ﬁtaf%lr fHe h{%t esugétlsﬁé Hhfe: 1661%1 [ 65 gR Lher «B~
second mask 1100 1s substantially identical to the
represepiatat snntuf-otontedfolayied bg afsubsdquenthsbceating ftep{(ive. e- thO 6paque region

t bstrate 102, th_of FI , h h
1002 of flg Frt2eskloor - SetsdRuniter woyghe R Rk a0od s he S wdhe first
mask 2?(’5\"0f 2Q. Pe{Pept ARFMEEDcdHamh ki TRatiRCA My MBSK 2;'-11&8%3@? fmoved.

his enbodi ment, the first substrate feature 1 o
[0094] fenmaly,wibeHirshmakletfeature B2 pegsessse At regh@iee lemgth frnwlgiplied by

) k feature 202 .i s .fornmed.on e cond _nas 10 nd
wiat) (8o P itialed eQhPRPE PRt P RER R o Rl afion e
letter “AA" B Rag D€ RkSmples theUtielbethp vt bkl fatufy 2N mbl ifclude an area

t he opaque region 1002 on the second nmask 1100).

approxigrasels cRtaposhghilynaovet orebeewoihg tehialy proompd respdutianmit of a
. |
provr 83 SR THE o e e o SRGEREat IR ol s

202 mdyd098de e Beh ahdt Yandeb €roin asdut IPeS iqubeahitt@ndB2 tp abswsKOsquare
an area (i.e., length nultiplied by w.dth

: that i :
micromgtgsst BRWEReT (heagriad! the tirstanask dgatuge 208ds ppt? léffut@f{it%filF Ffeseding
r r ' t I : om Bveci fihe
examplb bl TR B9t ! R (8 Klin FpenifRaltRy o7 the integrated
circuit systnudl@d.an area approxi mately at, or slightly above or
00951 BP0 PP R A Y SRR ot o i 5 o bo
understBb& HER thee RO Hia 08 Matur P62 fhdySinc s kind eakillRaOPrddBNnear design,
include an area that ranges from about 0.5 square
such asra @rouhnetarestangulah ous pdlgesidagishree. mi cr onet ers.  However ,

area of t fi.r nmask feature 202 is not |imt .
10096 13 BoBioat Ry L AhPB el CPatrd Angrou dadsk 100 i
accorddnldd bwifhdrt mbABmERSHHhe gﬂé%@ﬁtfihﬁéﬁtioﬁﬂ Gedkrallpethe Rk agidahadt 1100
circuit system 100. 10099] Al though the first nask

includep geeensl RORtPR trgppnigiteopaiers defied tyransHeayeo! the firg npask feature
202 sul?sg%qlﬁggg regl:iﬁc/fﬁfgs trageﬁ aﬂa?t‘.e lfnI Y 55@%??% tﬁg E{re%rﬁ 0 gﬂgéﬁt, the second

I"near or r sSuc
mask 1¢00 edalyade,degeribed aaaglatlaficldanask vitdryin sheddada pblagsy. is clear. Per this

embodiment, the first mask feature 202 may represent an area without chrome and the opaque

region 1002 may represent an area with chrome.

[0097] As is evident from the disclosure, the pattern on the second mask 1100 is substantially
identical to the pattern formed by the first substrate feature 106 on the substrate 102, both of
FIG. 9, except that each of the first substrate feature 106 marked with the letter “A” has been
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101001 Retelling nowto FIG 12 therein is shown a
cross sectional view of the integrated circuit system
100 in an initial stage of manufacture in accordance
wi th an enbodi nent of the present invention. The
remov'eﬂ‘tfﬁ)% ﬂ{ee&c&ﬂ Rkt 150G P8 ﬁﬁ)@ eI'nB&llh'l@ﬁts tﬁehﬁ‘rs§ b'lh)%ﬁrﬁt@tt%ature 106
2, the dielectric material 900, a hard mask materi al
markedmmh shec fettas “Bi’ Irepresentd whendethe et mhgk fﬂamr@ 2@3gjistformed on the

second b e e B Pafre LRk FARE e S ropresens o

structlh‘B ?f@hdﬁs@eﬂaﬁhéd/(l QUMIRE Sauetdsicn 1092t thesdeoridBdsk 1100). Stated
01] Per the present enbodi ment, the photoresi st

anothem'@s ﬂ%ﬂ segoud aupk HEOG i the game ap ﬂ@ﬁ sespnd maskhaPy afddfd. 3, except
t, f |

that tFRbGRk Bhost FMEY02RITKIELS B GAURIRIL | 1O CXaP ©

[0098]LGéneralyy, | the I fltstemasky fdayipe 202 pmmfsgsﬁ sensi t(i.ve ldngthmmultiplied by

width)otrlgtgs gﬁlés?qnglg ? tﬁ!}ugﬁfg %‘e%é%ie(%lég? gfst sﬁgalatfgl)fgﬂ%eglr&% marl%edc' with the
letter ‘FB"“ ﬁ? way 5 Edanile, Afe YR %‘ﬁﬁé’ﬂf’st&ﬁ@f( faRgE DHORRy include an area
suc as a priner, top anti-reflective
apprommatquq @I, anslightly sabow¢ too rbemw ithe aéliabbit pwﬂwamsa]gtlm)hmlt of a
o ed to ephance t heftgevel opment

photo S FaFaRC GGt ol o <neth o105 BRI R S o feature

202 mahencMide arl 4182 HAPEALES 6t dMLED.53uakd hicdmekes RXEMELA00 square
to an energy source, such as actinic radiation,

micrompteiu gﬂiowe\rmsthe afenlof ﬁh%ﬁ@b%@lﬁfeam@ 20 e lipndtgr g ghe preceding
[ r t p

cxannf o, AV oBR3E 80 LBL AUERAT o LRNSPREERAR 8, A0 st

cxrcundg@@mdlomg upon the photoresist |ayer conpositi on t he

exposed portions of the photor sist material, [
10099k AtReweh, theo st dorshbfeaties 20Asis] diprcied &5 aautip g H% M is to be
]
iS4 0B AR B0k 20 BB g B ol e
such adiastrcaay neccpguldr e aysdy-efded sippsi t i ve tone r eS| st

|.e..- the o SISt mat erial 104) for pur
0100 Refiring hs BATORLE BEFingE Bt o e seqtpnaf Hahoph fiegtegated
c1rcu115§§@ﬁéﬁ1 dven oh M GAILE eQ)ff nﬁh@facﬂu@e A dcBbrd R AFH £h érﬂb&h%ent of the
firrst mask 1000, o 10. It is to be understood
present mastentiore  The mteg:m@(mf@a:tswstgmgnﬁ) inglfidgs|tis; subgtratgfl 0 Hie dielectric

ot 5 5 00080 SPAPRER 3Pl APt matr

104. dEHERHEEbE b Wht AnfehRtddetit@iit sydtem ROD debictedefiag diep®idnt a region
the photoresist material. 104, of FIG 12, has been

whereing s Edmedrasiedensy suctureds &nle Brmedyi ng t he hard mask
o101 B b AR U R LR e BB Gyr or o

the hab® magirmaggiab y2(ox lgcqms esating| dquigmoanty fonesxtaheplar It istrdbérotnderstood

repeat ed herei Referrin owto FIG. 1
that ﬂ%%%l}oé‘i’rﬁmﬁtsmgfﬁﬂan q4h’é‘a¥ t“]r“dﬂ LAY Bﬁ’g Iﬂl}énir:gye?ﬁ‘%?ve %lm such as a
negatlgé 991%&” F&ist,Oa ggﬁtﬁ@ ¢S IRE |6r L18Qmiedi tyFAIﬁiahfileh reBRY, ﬁ)f"eﬁample
mbodi nent’,” another |ayer of the phoforesist natéri al
Furthm)a ih&s bb eladerstepcbﬁnat edditiengdss,anch devaiiopeda tep anti-taflective

et chi of , t har d sk material 12 n G, 15. |t
coutng, BB LT SUETRAE'S ROFTS POt FEEPGT e oigghince the
develé}fméﬁ't 6% thé bhotefesishRategiaprsl, mask 1100 corresponds to the
first substrate feature 106, of FIG 9, denmarcated

[0102)iAstis web knewn ét theprt, thepphoresieifrastenial d Oh son be exnased tosan energy

t her,ei n

sourcg, Sl lhas aérgi?lb c%g};é?}ﬂ%’qﬁm%%ﬁ%hﬁl nﬁfl é\!: #&‘a{e}lflﬁ.{%{ Bﬁz{ac#ua re OI&S The
rraterl al 1200 has been etched to forma second opening
1500 within the hard mask ngterial 1200 adjacent the
first opening 1.300. After formng the second. opening
1500, the photoresist material 104, of FIG 14, can be
renoved. It is to be understood that the second
openi ng 1500 corresponds with the first nmask feature
202 of the second mask, both of FIG 11. [0107]

— e~ .



101081 Cenerally, it is to be understood that by
splitting the image pattern to he produced on the
integrated circuit system 100 onto two or nore
separate masks that each nask may possess an equal
pattern density. Mre specifically, it has been

light pad§isg dvenguthbyransmerent esegions ofi the exask espashatheruadenlying pheteresist

ond .mask feature, 204 FRi s.
ayer o SERRTE Spor PP ey il he b @TpRAHs of the
photoreﬁﬁﬁﬂﬁaﬂ%ﬂlgpl, 04Qfan Eltker bkdomé Batiblelve ifseRblet tb Tagulmqkerﬁ dtteddper.

each mask is of equal pattern densit
[0103] R@rt: 6esgi AgIdiscussion; thademeinder phdhg rpr@@ma@@bp%ﬁnﬁ%hwﬂ focus its
Lt 2 SI t

d1sclos$i‘¥5&§)g>g| tﬁgﬁgogoméxff}eﬁgﬁtggen P(ﬁl %Elgte %ag]unl ¥ C}fmﬁ)lfésudst Mfterial 104) for
purposds%ﬁehha}bl e exposure dose (e.g. --- a simlar mask

ansm ssion_for both horizontal and vert] &al n%sks)z

12 after eXposure to

[0104] Bﬁ%?rn% PO R F Y -al i tRerein s phaveihg sipethHie Pl ]
the ﬁrs%ﬁ’&ﬁﬁ%@ i{(ﬂ;l\(fmltﬁﬁtltgl% 't(gla% u@f@ét&b@ﬁﬁ{ ¥ fir@¥nds@ rt'gﬂtlﬁ}g 288CHY FIG.

attern density,
10, of the éise mhasknivodicomedpoadshioey ﬁst spenihgil 30tasikd uheg‘lrs:t substrade feature

106, of %?gc%ﬁj@h{h e(gﬁegls\%sgjgllgj ﬁﬁel%téeotr“@v’? ?H]?f%gtpgqu at : ﬁ}e)photoresmt material

104, ofFFIGI her ﬁg%rt?een RYpELRIRME WIvEIBdS AERES, zﬂﬁ‘ﬁ&}iné BRI M@ 9K material
FI Gs. % from each of the first mask 1000, of

1200 toFbeG:tcm to efmmn thq:eﬁrswnmgn@@la Yt etabingrthe, phetoresish enaterial 104

nal e patte roduged on .t h d circuit
can be iR P e Boh el BpPeB it fay Beigimeni CERAYE, and the
[0105] RRREANE hanto BIGVHY, itdréians sRe&O teat@etund $tFIE. Ilgramﬂéxposure to

of fset. 101091 FI Gs. 17-24, which fol | ow, depi ct
the secopd mgsk dxapfeflghd lnoE’erbtynq ¢RbedimERin anqherel)gg‘;fp(pfaqhy photores1st
I 0 | t

o555 ok B, D8 T Wl DS LB e oy
material 1200 inJG. 5. itds twb&m@rsﬂ@rdsmanﬂe il tmaak |ﬁéaurraI202,wf@IIG 11, of

conventlonal processes that are well ithin the
the secapd maply 1 Hf} corggsagndsdoribs ﬂ,sufaﬁtﬁtﬁafeé%ﬂ%@r(mé}ﬁ gwdemarcated
w1ththgleﬁ%r“l§’7 24. Moreover, it is to be understood that
nodi fi cati ons, add| tions, and/or om ssions may be
[0106] m&mhg) rmbvetobEICbV\lfdethmmrbfsdslmmn&ssstwtum of Fdep Mtaﬂng further

S e.or s t .of the cl.
processfig ¢ Bt Do BRUEMe 4 R RItAioaeua | B0 Hsgegiehpdo form o
second'di‘)%lﬂgew@@ Nithih Qﬂ@hard%a@ R@ferial €260 a(ﬂg&hf tRN@dst ¥pening 1300.
steps may be perforned in any suitable order w thout
After faepagtthe ge<fomd mptenmgskﬁ@pe thef phderepistemeierial Wdermfi [J6. 14, can be

removelili”ééxg %%Ee e%étl) qthlaﬂtgl 5¥c0§1 X lp%‘élrr,}gggﬂ%’ m%or{esﬁgrhds @ﬁhhe first mask

feature P02 VI BRGeldhdRhAkebdth BGFER. 1@ner gy source thr ough a
first mask havi ng6a first radiation transmtti

[0107] Mqr@'ng] nowrigl Ke ho.ghereiscis |Sh@W&r‘ihf‘eﬁ§%C&Ve §b4H¢: e1 5t @#qslf@qhmg the

st BRI M) AREn RGP HL 08, SO B0 e o
substra® &adms 10basithi@ethe rdetosted fhﬁtﬁﬁhleﬁ@(h d{ftdrhaching leach of the first
101111 Referrln now to FIG 17 therein shown a t
sobstrapy GEH 106, OIS Mt LRl fan BReBled by PRSIl dnown

within tH3 aCCOr dance W|th anot her enbodi nent of the present
Invention. In an aspect of the present enbodi ment, the
[0108] p}mbnaﬁy, ibis tolte undesgrodttba tyi splittirtg thy smegn mﬂdbrheq!redhced on

epresent, a ion strategicall esi
the intgiliy SERGOOLEE | UbPRBaI AT TR BRITE: St figmask may
possesIATBYya$ tﬂaﬂ&htﬂeﬂsﬁ@y Md6 |spelgfigal ) htf RAsB e SdchYer8d! B Mthe present
structure that helps to aneliorate |oading and di shing

effects due to uneven densities across the topography
of a substrate. The present enbodi nents achi eve the
uni form density dummy structure by enpl oyi ng masks

wi th al nost substantially equivalent pattern density
(e.g., the difference in pattern density between masks
can range from about zero (0) to about five (5)



10112] However, it is to be understood that the
integrated circuit system 100 can be part of a |arger
whol e that may include other structures, such as
active devices, passive devices, and their

1nvent’01rbt BAGRRABSRE RO SecoMPHEY Raturd 204, DFFEGES HRGLTEILPOSN of the first
that one or nmore of the integrated circuit System 100

mask @0, beFI§y.d Pasmstitha seaond nnaSkré 1% of FéG slb ghat dteere&rb@ng mask pattern
be ,separ nto i ndi

for ol P el G L BATE B e chnor et St a g cirui

systerh 400 W@tﬁfeg@zﬂ pattémibaéltyﬂlﬁeslds Nthe Grb@tntod Gkt cﬁﬂ/gﬁoﬂﬂée]@&uform
is fornmed over, or wwthin the substrate 10

and repggtable @Rae éosq Eﬁag suBstmgpempgp trﬁm}mismn Lfrareb%h;borlzontal and

vertic Ug} gﬁdg}%&%ﬂl @ﬁﬁ a‘[lmf(fl'l'ﬂAEpaﬂ?}a %&Ll gm%lto@%ils'lwe material.

Additioaaipo wnd faeting @aciu of ahs maks weith aﬂSequal pattern den31ty, the present
i licon-on-insulator configurations. Addi ti onal
embodiinsay ?@ﬂeaeaeénlﬁégn%ﬂksragﬁswr% -Ghofie deuser em%ﬁé%e of % pattern
placert @t fak OHY: ﬁ:hin%r}% thé fe@idﬁ@qa}feé’ﬁff?lgﬂ{eﬂhb&nﬁy ROV iRD Bhe cond mask
nore crystal” orientations 00>, <110>, and/o
feature:204,>fdilGen? and én&Qm aabli ﬁthwe@rstbma@ct 1G00e gf EI{E | l)ﬁ) and the second

0 t timze carrier tFET and
maskc SR S4B i3 R AR Sl RSt sidulsb el et 9/ em 100
is nott BBected Y r AleBmERR oFBY RIS ARS SorRolMafik OB Yai &6k NAsddiEA with
about one hundred (100) nanoneters to about several

alignmpgheffesd mi crons, for exanple. 191141 However, the
[0109@%%%) Llﬁ? d4p ;g\’lylf:l? %gltlgv?r déﬁ"(g ?)ﬁ ch‘agfo(?rfb gyéa%?plﬁ% %518 ﬂl)?tbgi Hmki)t‘eition, an

exemsapSiro@ke 1d G 2orthe foﬁ@hﬁkﬁiﬁoﬁfh}é 1ﬁﬁgﬁtdda¢1rcuﬁcslyﬁﬂe@ur(m ar@lnthey are
or thickness that i/sn cally and e%(gctrl ca] Iy enabl e
not tor hig CPBYLRYE |ac§nhIB¥tm50t tvis 19ebs saderstped dhajer plwgilte of Conventional
t
proce§s?§e @éﬁ%@ gﬁgl lgﬂw% \Q{ﬂﬁjigqg?'ﬁ?f élg{l El?ﬁlte atqur hér?& g%y p‘?éceﬁ@@r follow
FIGs. aﬁ 2 i N@,recnzennt is tebe andarstpod tisat obdngr modikicatiomeadditomesk and/or

. or hi kdl mat eri al s, has .been
omissi3as Havhhednide 6 1he PURB R rPo ATarSp i EPFUAE Fom the scope or
spirit §M‘P1§tc[a%§18d Eﬁﬁédﬂ @tk 6 P Eﬁnﬁ)lél Nhé BEIBWARBSA M privesd Blad include

each one of first substrate feature 106 is
more, sfg'{vstt, @ntqtlaarlsyeHSd efdditandlly, siepednaynte pirdprowd Myqiycalitajle order

ze of he fir subst ate feature 106 ranges
witho gt pBiBE B e Socpk O GRRA LA B BE 01t ¢ vent v (30)
[0110]"GehQ ey, eﬁrﬁl whivel bf cxb@yle, tthE thesk WeBty patteids dRRIFE present
than a main feature size. In sone enbodi nents, the
embodimest; cag Aesprexided o R RICELNEDE! RSy ﬁm}rﬁmtéu@lgbna first mask faving a
r
frst ARG Gy PR e lp L A RTRET Sl o S0 sgh B dogen o second
mask vl #sezond gidoation [t hsiiiing patleﬁl Mhetten thedecwidonabktflatre 204, of
he ttern produced b he first substrate feature
FIGS dgahqsgﬁ?’é &?f\%‘ %‘FLQ?%%?S 2d exposure of two or
ﬁrﬁ%oﬁd»@wﬁ@si“l @retd Wi topaAEw U adlcGiS 8T @8R integrated
HHJIFRE he first subgtrgf%K#eatu OGaSg el t her B
c1rcu11d$ymnn 80 oycotdascd with emothar embodltnent vethe gresel’ infention. In an

aspecfifi B P oot olR oMol B8 4% {if shishil Syt 100 depicted

may r8f&denng r?ﬁ&pﬁrat@éall@iﬂ &ed thalunitheeir@ii@d fEbdGHbi. By way of
system 100 can be for by two separate mask exposure

exampe.dpe dumperseiupturhaayirikelepaenifrmsdaasisy dgmeytstaFiuge that helps to
t

amehésrgt%gl%)r ar?% #eaisﬁrglg %%&Z:?soérl]&g ogﬁgeu gﬁ '&ex?{mésl%é&s il toa)ography of a
that either the first substrate feature 106 rrarked "A
or the first substrate featyre 106 marked "B" has been
removed. Additionally, it is to be understood that
ot her features, not requiring nultiple exposure may be
present on one or nore of the masks.



191171 Referring nowto FIG 18, therein is shown a

top view of the first mask 1000 in accordance wth an

enbodi ment of the present invention. Cenerally, the

first mask 1000 includes a first radiation

transmtting pattern defined by an array of the first
substrateas Kl heepiesamé @0 dSub8s awhicnt |the etquannyde@plasc gdgmapastructure by

ool B SR B PR BT L e
pattern (dBgsi€Hetv Rl radskt Yar ﬁng@ frikm BBt Ak Q) esrbiagdi ARALS) pbh:%nt)

first mask feature 20 represent an area wt
[0112] Hpwesiver, dnid te he uedesyipod dgt nzt@srafﬁéymrceﬁ SESERALL OQﬁalaPeaaﬂ ofa
h , i
s YRS A e B S S 500 AR ot dvies, e
their inS¢tb&in@cidra] | Moreded itcialto be unkerspati tthatrodeair meckeyf thréntegrated
first substrate feature 106 wit he di el ectr
circuit gyttep 180 @ode HepHeGRt pReGHmEzon Es@&@%ftr%tﬁ 4P ’e‘é{]&‘ﬁh Gpuidiflen be
al fabrieati
B
[0113] g dnkiegmatetd, cittchig sfdterstl 08 ursbftxrmad evéreat urevillon thﬂasrubsichte 102. By

ith the letter ts where the first
way off S oS Eoteo e RGN R FY SEIFALRCH OB AT pgh 55, Si
sic, diGESkigubst sat&,f eRt usgad O Adr k@d yméh itihe detli/o1 cddipound
represents a structure to be formed by a subsequent
semicopdetessisngels be plhcon-en -insuiste] @mﬁgrl@gpmq 20@diienalise the substrate

02 o R343R0 LGP OBl Y O Bt e o

more 8y Rrichhdbnd g, &eermﬁ» rea s> f graivdi €1 12640ric@tatioh€y, which may be
has been removed. 10119-1 Generally, the first mask

strategically amployes tp epEmirseeamgr mekikity witkin n¥iEhgnd phEIt dgyigeed In an

o ST PEATIDERIE FRIE, 8 s
about oné hunMd \EY0) BEn@A&SMR ke abdu eevakdd dundret dcions, Sor exasiple.

ture 202 may_ include, an ea approximtely at, or
[0114] &iqvgqr@wha@es@@pw PBRYI6HW fcﬁet%Peﬁ“P%Fﬂt? Ifatdre Akl bé Ohistrued as

! F}Hétéﬁélu& filolirati
i SRS b G B RL 0 K00 SK A UBRERL o, o
thlcknefse ahatrphy2io@lyreyd iefectricdy anatdee the framatiom g€ sictiveodwatnsypassive

5 square mcropeters to about 400 square

deVlcesirﬂI&tFr&ﬁ’é‘te@P%nS é}qgvér‘sg?y YL S}-ea of the first mask

[0115] fP%ﬂﬂérI?re?egg efn%oéﬁﬁ{en{ landi186trik Qndthial OBCQRK NG aBX%RANR| & Sitride, or
and may include any area that suits the design

vanousptécr fvield dmowmslovtk phbighrk ég:rlwtled C@tStamtr matwéﬂt &as bem patterned

it o A9480R b D g Rl BRI S BB A cact
one of ke Hist §[¥b§ffat€ gadtitce 08G2 sﬁ&tﬁnhﬂlq?ﬂ' Ldéﬁtl@dlly s@‘Zd:ﬂ\alnH ishRgRE. dypically,
rectilinear desi g such as a circular, a rectangul ar,

the sizgrofghp dirst- sibgfeate &. 1060engas Remepbquh gnAdI Fcrpmgier to about

twenty](%O)altct:tcorrggltﬁlés'é%/hlS O‘Mbgutf_r%ﬁ) g)vtvgéﬂtt}p 1?1te?ﬁ ré&‘r‘tg%g% 1&?&‘?&(&]&91% size.

In somenatfbddi@ents Cieefirgl bybstrhith efestaeo hob Iﬂf&ﬁ/klnﬁﬂlﬁa ai mdfousielsigh pattern
second radiation transmtting fpﬁttern efined b

densityaruiuTe W IHEN 14 16 ORHSRET FEERY U clhe BTSSR ragfip 00 is formed

y spaced apart. In an aspect of the present
Wlthmgqrrg%gﬂk'rrent, the second nmask 1100 may be described as a

[0116]dl &ato Bé ehdbrstask thah @reepattettheradatal pyltiar fitsy sulsstrdtwr feature 106 is
Per. t hi.s enmhodi nent , thg first. mask featu & gy ¢
represgnigiive oL ft COMPIATSARFYTH O AV8AE TBHE SFWéatc?lf{%aé Hrgesgrpa 20635¢ ©
discusdi&Y, eﬁ&péietﬁg st 30bsHaRAeutd 1008 is CRh&Nd efnardddddi2AdihB3etted “A” or the
evident fromthe disclosure, the pattern on the second
mask 1100 is substantially identical to the pattern
formed by the first substrape feature 106 on the
substrate 102, both of PIG 17, except that each of
the first substrate feature 106 narked with the letter
"A" has been renoved fromthe second mask 1100. Per
t hi s enbodi nent, the first substrate feature 106

T et




present invention. The integrated circuit system 100
i ncl udes the substrate 102, the dielectric materia
900, the hard nask material 1200 such as silicon
nitride, and the photoresist material 104. The portion
letter B~ ‘fd’f%tﬁ]{iﬁs@Q bAHREn&IdHEAY Whit Dfere ARO selRRhet &6 is produced

represent a region wherein a uniformdensity du

my
by thesqep@r@tetm@skirg &t@Sb dof eawrmﬂe thc)mwatrﬂé rzlr@thbsxﬁteésé(?ﬁ can be formed
by tw§ n‘gprag%t?%%irs]k te%}g Pehsgé {gxrgltng sk%gﬁ%}:@%‘ < elssne%tézg ﬁglﬂlcal to

the refsfting peiém off dhie ﬁDSﬁmHs&atelféatﬂnﬁ 106 oaghél mtstrsﬁeqo)d é;d?rapt that either
t he photaoresist material 104 may include any

the ﬁréh%}bgtyatg depdirei 8 marked “4U60R theghrgt ﬁ@gﬁ@tpr%atvrsd@%r%m ,B” has
been I%Inlagéd tA%i&itlBRaﬁf;r ftq§ tobe Qﬁc}] ?st&&@tﬂh@&héryfe%ﬁ?@ & u1r1 Og multiple

resi st or ex isto ers
expostieatayelekoprescahnar oﬂleagranere oftichmasksa prinmer, a top
reflectiv ting,. and or a bpott.o
01178 Befertify p PVICE A (A BEVRApoByHEM e R Hificwatn k00 in
accordh¥e I\Aﬁiﬂ”ﬁf‘ﬁm%dﬂﬂ%ﬁt B ﬁfeoﬁl%%nﬁ inVERGGT. | Wend@fly, 48 ]fﬁ'Zﬂ m&s‘-k 1000
is well known in the art, the photoresist naterial
includgsip firgs éa@&tpmsteamsmdtlag] pettam gyﬁ@dmwen argyeh tlagﬁlz;t:mmk fcature 202
r at | on t hr h_a Wi th ans ar.ent p
substap B2 ki, e s Mgt B PR o B G st mask
1000 HRgi kNsesofibddgs FRMdar GRD sRSk tWirdin dies Ha/thriﬁalﬁhsbt@ﬂ@ﬂd SPer this
| ayer and dependi ng ugon t he photoresist |ayer

embodiieplodhe s maskefeatlipod& M repispt ¢ arere Withothseag jaggd the clear
[ sol uble or insoluble to
rego%é}a}eg %tglfe}\% c}%(te}ir%!ht Pﬁ%@g? For ease of discussion,

[01181 A is evrder[tcfm’m oic dikdopire ke pates odithe fikst wildsk 1008 s substantially

ldentlseq'l %élth%sp%frt%@ufgﬂa? Pet st ariale 'aﬁ%éi 0% s, S@?ﬂi%@h& e

900, b%h%ﬂ 116, 120L28% tﬁﬁfeﬁa{ bﬂ“tﬁe ﬁ?éwsa&tﬂe%ataée 166%5&13@“»1@ the letter
hown the structure of after exposure to t

“B” hﬁs bstn reasived 000 thef ﬁlﬁt ®a5118000 t Pees thip etmbodintet, sth@ﬁdst substrate

featurg 108 plaiediob b s TREH 05 Fhittentso hore the Bist @il Gfoag 202 is formed

on thé gabtUrRsK Q600 aihd AhG. fide REbt@tce tbawiré N Obh@aHeHt ®fth "the letter “B”
Per this enbodi nent, the photoresist material 104, of

represpiSa POCIURRE b &rmed frse dubspeieatpecesg, steth e bythe clear region
206 of, BN Aa L fq]o%ﬁ?r E{a?efasan%{h& tl«%y,pt'ﬂg‘f‘%{t‘?ﬁésﬁﬁoﬁﬁﬁse{hﬁ Whimd W the first
exposed o e sour ce’an ra

mask B@(Ij lof FEG.€Y, ieﬁéepﬂﬂl@ﬂthé @ed@ﬁd eiask &shturdR 04 rof GFIIGm ,@s béed removed.
terial 1200, the photoresist materia

[0119} %n?sgl?x etherrx'}’trstdm% feafre 208 rosssissestan; #ea Has-o | %&kmuﬂlphed by
r t I
i 6 20y ARSIt B DGR i
letter mat’ eByavaP oD cx&hﬁplaa}le Ret ef thefjrsh ovask deafbre, 202 2nayt imehldb fan area
homn th ture f FI ter ex sure

approXifnately i if e o> athe, 2l Biarach Fpg Aimit of a

photoﬁﬂﬁ@éﬂﬁﬁﬁ b ?'cftuSOf Int heapbat &T tBS bdkerdTRhfyoldAhent! %e s RBRMeature
ep05|te and exposed to allow a portion of the

202 mﬁomiu@smsarear&xaéranabs from abovt 0.8 3qese ntiemgetdietopziionedd) square

mlcro{%ﬁ%rs ?\68\%% . Ele ﬁgfgg?qéﬁ H‘%ﬁﬁlagli ? gYutge? miﬁort] Alég{eg(%% ggavprecedlng
examplBatind Ay intitile MBS kardL tati it (he, dd@fgnﬂf;@mﬂbgmmﬁf of thB&integrated
second nmask 1100 correspond.s to the rst substrate

circuif sepy W0106, of FIG 17, demarcated with the letter
"B". [01311 Referring nom1to FIG 23, therein is shown
the structure of FIG 22 after further processing. Per
thi s enbodi nent, the portion of the photoresist
materi al 104 exposed to thegeneny source has been
renoved, thereby |eaving the portion of the
phot oresi st material 104 now representing the pattern
produced by the second mask 1100, of FIG 19, to
remain intact over the dielectric material 900.



[0.132] Rfirring nowto FIG 24, therein is shown the

structure of FIG 23 after etching the dielectric

mat erial 900, of FIG 23, The hard nmask material 1200,

of FIG 21, and the photostat material 104, of FIG
can be used to formthe first substrate feature

[0120] fd@lough tihen frstompskn Seatire | 2Bt s Bonieiedrasatauetsoin ARqpey 1t is to be
underst08§ ma@%? ﬁ%bﬁiagkc'gpaﬁﬂ@%b A r1£1§l:ﬁ§%’5 ?%}Vfl{;{éﬁrl%}i{egtgﬁf;demgn,
such asraﬁﬁfb\amﬂ, dxyectrangdaseespmlfsideldrshm within the art. [0133]

ally, 0 _be . und stood that by spli .
[0121] t&f?éemﬂ&@ewptatﬁlér " A0 BB B St S VEHeo e Sgioat gk 1100 in
accord cE: Q}H{ht C!ﬁé’rﬁf)&g}nlﬁ)tooﬂﬂ& gretsm 1Q€;en'9i9f1e GBIt e ¥B&HA mask 1100

may possess an equal pattern density.
1ncludeh/tar$cm’pbnadi‘ahomItﬂalyrs,mlltttng’[mwmeéeﬁr@d dycnearey Qf)lh‘t fiest mask feature

rese n ntors t hat renovin secon
202 subgsinai ot e dat noneett e BESAT SRR leny, thg pecond
mask lm kna QQ*Qies&fbeE laGa cjér fieRidnidrewBaciante s okti®Pis dafk. Per this
that the resulting mask pattern for each nmask
embodxrmend;,f the cﬁrsﬂ mpsit faature dOAINAY reprgsenl e ArgRyWitlyghrome and the clear
2 éaa i ati Sg {an in Wetgo&t CI rcuit system 100 with
region @ g’lyﬁ?ﬁr? PR ERS T “the present enbodi nent
[0122] @aﬁs R etCRord twulidmsm@m ﬁa@tﬁﬂﬂdxﬂthb@ec&mﬁ@ﬁaske 10@ esubstantially
a simlar mask transm ssjion for both hor| zopq;akoth of

identicgre ybpaticsn ormad ley)the st swlstrpterigatical oni
FIG. 1?" L. t%apg%hoc?fetpﬁ 'fitrétvs% ETdalre 1’6@%{1&9@ Q\thbhe B¥ter “A” has
of g each o errassvvlt an equa tern
been reiﬂ(n&ddtfqu ttiesqpoed antk éﬂ]lm)dPaeihis anhodimest thenfitshisubstgtk feature
registration (e. the r grror | ue
106 mighed Bith e bt Sh T e PORT e 5o R PRl A2 Tdfapsd on the
R | e aliter €A
ond AU it AFRHUBTIR WBERAL P9 bR 0 SR
structu’f'd ﬁeviosslyafndne;dw(a es edbadleansdgidn 209 oofth¢gpegond gmask Hd 00) Stated
i nal e uced on.t he d i
anothet YR e FOOIT bt | QPR SuiteraRt Tty A8 LHH0: feercert
that th&%@&dfintaﬁmeaﬁ;% Y@, bAFI©@IS hassRairahgdedd t h al i gnment
of fset. [0134] FlGs. 25-32, which fol low, depict by
[0123]\/@@116@1}’9%@1&5@ negrsh ﬁqmlreb?m PAPSCERCE BN ERR Y ﬁ‘yﬂg@r wekipdied by
r et tion
width) §§‘fgtlse?ﬁ%f88p ;ghl deqtuﬁlgt)(/) tg? ared o?(}% (gte é@gﬁs%?%ag%eqbg Chrked with the

letter “1B”M B Mghy dftexiatapte) tiesizh oLt ﬁl@dnfablafeaalra 202 anhayt mohxﬂe an area
conventi onal r ocesses that are well known. wt
approxitRatelyr at, A Pligby rbpwapedelost Sienrelishly B%ﬁ?@&ﬂ‘ereé?luﬁ%fll liggit of 2
5% r ' 8@ Ofe @ mask featu
P hOtOI@ao%apr@dﬁpﬁ e #ybolﬁ%\ée({s d%t?fé}?lesbgsggieg{bg gnrﬁ SSi o%s nany}asbeea e
202 mapiielide ahhecdbhiotangssiesth kabduqcﬁ @sqmse mimbnmtersj@pahout #QP square

fromthe scope or Iri ect .
micromgPF e HONS . St B VS UBRcausE I B TBUGE do fagpreceding
example@ca{rfddﬁagqg&udé VA reaoﬁlaloglhf‘sr thet @dﬁ%\ éﬂé@iffchﬁ’&@' dfYthe integrated

e perfornmed in any suitable order w thout
circuitdggpemtliofg from t he scope of the present invention.

or20 R4 SRS RL e A 202 AR SRRl i 5 o b

understo@Vthﬁecﬁe I3 st R 42k SBAtLFD BNmMEY e B eSary (ﬁl@vﬂlhédiﬂd)@ hedtilinear design,
first mask having a first radiation transmtting

such apatireylsr, aaﬁmlaﬂgh]@n %ﬂﬂo&ﬁldﬁbsme energy source through

s REERR R 0 BB P AL B3R e

circuitdy&tedl 130 ilas nﬁt@zﬂ Rtaige Gﬁﬁﬁduﬂal’:mfe @®arbordfindeheatimaséabodiment of the

101361 Referring nowto FIG 25 therein is shown a top
view of a portion of die integrated circuit system 100

i n accordance wi th another 2énbodi nent of the present
invention. in an aspect of the present enbodi nent, the
portion of the integated circuit system 100 depicted

may represent a region strategically designated for

dunmy structure fabrication. By way of exanple, the




101391 However, the exanples provided, for the

substrate 102 are not to be construed as |imting and
the conposition of the substrate 102 may i ncl ude any
mateiial, configuration, or thickness that physically

preserﬁrhﬁjveﬁh@ﬁt Thé BltdgratedaiRbieSsyset o mBlLi&NheEuREhieVI®2, the dielectric
devi ces, passive devices, i nterconnection.s and du

materig} 90fb o b 20 H@!Lel‘labizQOn%le st S pheteessist material
104. 'Igllre %v gt?(%ngéutgth%ﬁﬁ %At@(i fl? ngt’ S §tg %:Fe%rpl%ﬁfegr%aenéla L8l 8;’1 whereln

a unifeenéémity dumher staktire Ras bbﬁﬁfheﬂat terned into a
ng array of the first substrate feature 106

repeati
l0126w?1ht%ﬁ RiFNeRLPTRPRAEMENt yhe phaioretipt BaleHaloY @ Renforpeq ger or on
t
the hagcll‘?lzglf g{r.]':lgerfsaﬁ g%(gf by gldc):a;t r%%hﬁﬁ@ns Iqtz)l‘e é%#n%ﬁ itlfl?ttés %fe understood
that t@uﬂﬂmttmaﬂet nettialr E04166y rladgm afiyr typeaifmnbrgymn(lm)/e film, such as a

oneter to abhout hmMy 2 m cr one
negatif JOY Fisiibe b PPRENT yore HSt PegRlenitaly ATHE! 45 b Xample
Furthe?] #8s td Be 20081868 @ctt MBAkSnall1REerd, | 1Sk a$4 n‘ié%t § tbiS Bhtiltflective
106 nay i nclude a uni form hig pattern densit

coatingy rapdfotr @ iR mtareﬂﬁglm coatingermaiy rhey egfplqu:é t4 reshance the
devel‘ipg‘ﬁlhﬁﬁ’? pLgtO%esm 1061 5, einted within a region.

e unaerstood that the pattern
[0127pAedigel khywh ietHel ats theSgHosdrésidt endt&adl U0E cdd)Be kBposed to an energy
representatlve of a_conbi ned exposure of two or nore
source gpdY 3t ectivirstarisgon,t thypsigh popaskawish spnsyparcat ard epaquegegions. The
light pggsntlé] ﬁir&'l%ls(%e %ﬁﬁ%ﬁfe% ?%f}(ﬁﬁk}frtg? ﬁ}gﬁ( Efp stt!i]lg gler y1ng photoresist

cate ett

layer mud Fiqmﬂmgf u;d]nsthler;glot(frésmgaydm @Impmfsmbh,etlfel dS)prsed portions of the
ature 106 is arate

substr at. uced
photorgaisianaly ikﬁgwsvh% am%golﬁ’tﬁ% of Hﬁ‘?@é\’lﬁﬂ‘éa 8 SF%‘tﬁnf developer.

[0128F¥&t @5961910 dfseissiRa, gy mﬁalaa/ert YO 12ePREGH: CrBimENPRAH Eeus its
steps, wherein the masks patterns are essentially

disclojute mppu dhe tuse tofiet pespieet fong rpsistt @en - dhe phetofdsiss tmaterial 104) for
osubfgfate feature 106 on the substrate 102, except
PUrPOseR 8t “8H'ther the first substrate feature 106 marked "A"

[0129PRefeltend hdve to BIRSAIL eefrih Bdhda A Srubhirk @8 FIE® 20 aBerkBbsure to
renove Addltlonally, it is to be understood that

the firgitrpask 108Qt QfrFIS. Tholt iy toch wniderstand that ghefiesk mesy featwigg0hef FIG.
k

1, oGRSk AOTPE RSS! o I TSR A 1. 17

demartated withathl le‘t@f)GAr’ n Paﬁ g eabodimant, hhcaphcﬂmeg@h metetialof 04, of FIG.

t he present ﬁPtlon Cenerally, the first mask 1000
20, hasBeedqeposed g (deyelapesh i heroby AFRAYIRE i the DoEHQns, of the photoresist
matenglei(béf‘%??ogé(d th@reﬁé%y%t)uttcp ndl 'a[l§$v1r%£9t§5 hgl%axtn%kem%%a]f 1200 to be
subst tla equalTy spaced apar I'n an aspect
etchedt hé figr esahmtg éwblnmid meask , mategal- iZOOSttherrphcktofe@@Omm@‘labdM can be
described as k field sk erein the data
removgS It 4 9Tufte i e il DSt il rOPEDTPL e g ate
produéeaqiytth@ﬁ%@&aalayoaoe ﬁftm 804r tROdRILRIcMh At t9oghr omre and
t he "opaque region may represent an area With

[0130]cR¢%m31g o IGA§21 gle@m teshowh tharstruseurdio§ EIGsr affertemposure to

the se kB o, ¥ A1 T R it By RO 0Bl st hogorsi

materibe 804/h&s B&A dobbdied ahll@xpbsel a6 tallow dPdreibh t}&ognot&@ﬁlbl material
of FIG 25, except that each. of the first substrate
104 nqve gprisentingstherpptiesr Pieidased: hiethe seqoad masigd 19t s@ap intact over the
fdogm f [
dwlﬁC“fﬁer%/t?l?%lt%?u&é{’SE’tgﬁs 1PlaRDl bt SF gk RFR0% NG, 19, of
represents where the -first mask feature 202 is
forned on the first mask 1690 and the first substrate
feature 106 marked with the letter "B" represents a
structure to be fornmed by a subsequent processing step
(i.e. - the opaque region 1002 on the first nask
1000). Stated another way, the first mask 1000 is the
same as the first mask 200, of FIG 2, except that the



[ 01451 Although the first mask feature 202 is depicted
as square in shape, it is to be understood that the
first mask feature 202 may i nclude any curvilinear or
rectilinear design, such as a circular, a rectangul ar,
or a poly-sided shape. 101461 Referring now to Fla 27,
the secarivemeskn] 109 whwswonds toheirsisubtrath éeasiae A6, ealelic. 170demaicated
'thth-af?gor‘ ce with an enbodi ment of the present
With !q §V&nt'T on. General |y, the second mask 1100 incl udes a
[0131] Refoieh hawi Bt FIgN 13 ARG int i shgwhaht etractdef oNEUG Y2 after further
array of the -first mask feature 202 substanti all

processingu alf ar yhis gathedinegmarthe ppmioawfdlappkatorspist lﬁéteﬁﬁleé%‘n%x%osed to the
! .
B T T O

now refitedentihg sheqritedi prodiced bipehd sdacshd masik 110 at Hi@ 120 B remain intact

represent an area W thout chrome and the opaque region
over the diglecirigynate?ld98nt an area with chrone. 101471 As is

' & HigGL ERu8E B PIG.INRe) RS CRAhg th
[0132] %gegﬁ%g%&?@:gﬁb%‘?éﬁ%%lgﬁ%&mﬁeﬁlt%l sglgl to the pattern S
dielectrico nmstiabp00 hef FiGsP3.sUbst hatl enfskatmatesiall 080& roft Ri&s. 21, and the

substr at 2, h_of FI 25, except, that each o
phowreSp ety Wit Floe2Pestui Bkt Retoniioh TRE Iolegre 106
within/frbm thadicReEN haeRyedof p«sﬂ’fertf&ﬁqiﬁ§ﬁ@rfﬁsm§&raléfé@mr€e06, the hard

this enbodinent, the first subsirate feature 106

mask matetia dl 200t dndt the photaresist” Bateriald @4k san deviisarozed hy progesses well
Kn matzlk fhgature 202 is formed on the second mask 1100 and
own st he &t s ihstrate feature 106 marked with the |etter
[0133] RnerfaBP) i€ K00 1dhdelstoda kit &yRpENIngUBE imdgrpieem(to.be.preduced on
~ the opaque region 1002 on the second mask 1100).
the int@grafedircaibGysem Wy ontohiavas e GUC aRAAte 1108sks sthitheach sk may

a . 3, .
poss 25, W SEEQPIRGY W08 Lyl S BER R By prscr
inventorOfhdBlen{caingy thk sycontl eask ifediire RAd ko ff @ L2 end B 2Arprodedssitthe first
an area (i.e., length multiplie idth) that.is
mask 180 SR L g dtprarortontshel 0Pest TR dibushie the Fesalipganask gattem
I it t " " D . o S
forcoch SRS P RUTBIEA S, NEr FRgLRY FatiBr O JRpgred cru
systemil00 Iviitheeqaual patean dgpity xiasks, dleypragent embediimght ¢ap rapdince agmiform
bel the reliabl atterned resolution |im f,a.
and repsiDlR RIS bt STUS MG Tedupeuen Pt gl hirizontal and
verticaP rrﬁa?sﬁg)t R QHI "R o RRifhih SPathﬂﬁ kwitB@t W ®hd@derdBive material.
I nclude an area that ranges from about 0.5 square
Additigrialy.ohtfernsingoeagh oeft theomasiguwith an efealenadiesn dpwsiigy dpe present
the area of .the first mask featur i.S j.m
embodifii AR Ry SLsiiler (68 Erailon Gky e F3fiueirR alde & patiem
placembh@dre Drkitéting hﬁtlﬂggé\@i[)ussﬁ?@ﬂ).f IFagthéranse, dfy tehving thgrsadoad mask

circuit systeml1 01491 Al though the first nmask
featuref284t of BIG02 4nd X iont each ofshe o meask ] 08Rapfel1G- 18; and the second
u S t. ' .
sk 20 IS96S4 e Sl bRy LEBAEE SRR AR e 100
is not affetted Wyanlig@nére Céffseguhdrthe afoneorpivdnt - SDdeatisibapassociated with
) [0150] Referring nowto FIG 28 therein is shown a
alignmegptpdfselsect i onal view of the integrated circuit system

i kG . Of f ' ;
01303085 2537, B 8L 0 LA dopndenion, o
exemplant pocedsefibw iforcthie tfosyatoam{ DO integrated edrcui systerpst0aand they are

02, the dielectric teriial 900 a t he photoresi st .
o B L S0 o 9RE B BIOTRL G 8o
processt¥ §l]£1aQ Myl Q211 A8BIVA R thi e drE PEERGNEpdatddSiirain, WA g%cﬁdéior follow

uniformdensity dunmmy stricture is to be forned.
101511 Per the present enbodi nent, the photoresist
material 104 can be forned2d®ver or on the dielectric
material 900 by spin coating equi pnent, for exanple.
it is to be understood that the photoresist nmateria
104 may include any type of energy sensitive film
such as a negative tone resist, a positive tone resi st



101531 For ease of discussion, the remainder of the
present enbodi ment will focus its disclosure upon the
use of a positive tone resist (i.e. - the photoresist
material 104) for purposes of clarity. 101541
FIGs. B8f3er r Migedi@ it & fo 62 uRbrstb&€ iRk Mdn§ HE@MBatioRS, additions, and/or
structure of 1G 28 after exposure fo the first mask
omissipoPoay dfe rmdg tozle b¢1@w| @sqrd)ed@rmd%wﬁh@ﬁdiephang tiiegn the scope or
spirit (iflo%St %agrl}asfz Eubegct l'r'ﬁ ter ﬁ()r? Ile éd& S 0 atdeeg rleoe rg'ceisg%%y include

more, @éwérl Gr ofiwer WBFAa&ﬁdnaMyt btebb endyebd pérforﬁned 1Hednyt duiitable order
enbodi ment, a portian (denmarcated by dashed Iines) of
withoytepastiag GPuking scapaé thedreseplineiobeen exposed to an

[0135]2%@15&3’1 a}S o%d: %XO\?\‘;}? b ae'i(aIB fet 'tﬁ@ Ahskd hﬁaéw 3)5851?@' 5‘% the present

epr esen e pattern produced
emboditnentf ¢anstie prasided (b@Q)rOJBytm@iyn afergx soqptethréupd porst lnmsk dhving a

e. photoresi st nateri 104 exposed to the ene
firs B P Eing REHETy ] S8 TPIRERRE FhSRGELSPUEe AL} 4 second
mask ﬂ% %@ﬁ@rﬂatfoh@raﬁkrﬁﬁﬁng’@aﬁéﬂ{ Qe e R2donABYasR EERFR 204, of

soluble to a devel oper 1n a su sequent prOCGSSI ng
FIGs. 3tang3, e bee reRufved fiomgeasbwf the tRisks. 30, therein is

own.the str of .FI G, 29 after. exposure to.fhe
01365 ERpaiay 4 86 2 ieit 9%, £lop i B it & b gmcsrated
circuitt dyafend D@ frl s&brdaBsKwitRahother &8Bodiffentd1Ghe Zfesetf inb&Rion. In an
second mask 1100 corresponds to the first substrate

aspectfadghe peesagmbprinuerd;, the portipanefr tha drtagralied winchié sysem 00 depicted
t
Pl U S0P TR 8 0\ L 80 AT, B9 v o

exam;ﬂxe ehe empmsrex&ut:mraamag mﬁ:ﬁ@p asmiform, deasitly ﬂllrramWsmutﬁumthaf helps to
he phot ore |ls§g rlaé 104 now regresents Rg

amelloa%t?ﬂ%% 15 A IO ket O R SRS RSy i gorgeraphy of a

substrz?céamﬁl@ prédagt E%Balﬁ{én%f adHi&/ PPt Qﬁlmheﬂﬁpe&dﬁhymﬁcmre by

exposed to the energy source (i.e., the regions of
emplopingtnoasks |wslth ampgrsubstart 4y lequivdledt Wetrhéerislty ét.g. nth;kdlfference in

pnerl GESHR FeO2L B TE 35 ST 8 B, BSUSUREL ) R

[0137]PHE®EWr, # PRddBidbrstdold ehd? ied RiEsitad cﬁ’@iﬁteiyht@hl 16Acad AR Spart of a
not under go a devel opnent step 1 n between the first

larger ke thoDOIay dnclmepthopstrusiysess speh &t agbivanigvicere paestsndpvices, and

their I%?C%F%%C?g}lﬁ X%&Siv%r st ﬁim l;letor uc#t&’gif% { Wép%re ?t{ !lzleqantegrated

circuitt d}'lsttehﬁw(p et 86 propgredRront hinse entiadkueiite OBLwhich could then be
otoresist material 104 has been devel oped to fo
separa%ﬁldtﬂ@rleélvsdelalocaéwﬂﬁgle@ilwonthctqrsaweaf%@s a%@%ﬁasao ﬁaﬂcatwn

[0138]} ’ﬁfj% t %&%E& ghal us?r@égio ¥ 1§%8%é&§o’v'éf3%Be&e@%ﬁ?l'tygsﬁsg&gﬁ02. By

and or ne
way of keamplebilredibetxgod (02 enayf inchde fany semnmaudd@OnatefialFkdsh as, Si,

. 6, apag.the d k 1100 I 27 0157
SIC, §iver STSITonoNEED. R CA%. (RAT-ofaf-| Stheh JWY Al VI compound
semic&idubioks ra§ wall ﬁ's@woﬁ%nﬂﬁhﬁﬁtoﬂ:&fﬂgﬁﬁaﬂoh@ d'/ﬁdﬁﬁinﬁll éhe substrate

materi al 900. The photoresist nateri al
102 mag alsp $nalededaped end nnddmd fcpnﬁgurstums,t stmwdfceaﬁgmetlmﬁand one or

n.the.dielectr te tchl
more gl it Je 85t R Tebtr ande =) (e SRt R thay be
strategi@‘llzrdnﬂiloﬂéMtoC@ﬁmﬂﬁe E:ﬁﬁ@t\/ﬂ@bﬂﬁ OGEREET anelgFERN@Wices. In an
in the art 101581 Cenerally, it is to be
aspect fcfBe Presert opkadipentsheisubstiae 1 Bk mayegssopnf tthicknass prnging from
WO
sbout S5 SHUARE Ao difioBAb A E BLeratih bR HETHL 1: B
equal pattern density. Mre specifically, it has been
di scovered by th.c presentsynventors that renoving the
second mask feature 204, of FIGs. 2 and 3, from both
of the first mask 1000, of FIG 26, and the second
mask 1 1 00, of FIG 27, that the resulting nask
pattern for each mask is of equal pattern density.
Accord| ngly, by irradiating the integ.ated circuit

o~ o~



10161] Anot her aspect of the present invention is that
it reduces the occurrence of alignnent offset. 101621
Anot her aspect of the present invention is that by
enhancing the uniformdensity of a dumy structure,
the signal for end point detection during an etching
[0139] giovess thecammyleeggpdded fordise substrat§ 9% 3Fe Anbtchbe construed as

... as t of the present.inventjon is that the upiform .
imitin SR8 i St RgR gL o R BT T AP A Byl ¥ pgon. o
thicknds§ @h 21 sHykicgl1 P anE %ﬁ&tﬂdﬁll%féﬂab’[% kheRSibfich 35 av@ld d@ScdshPassive

~ wafer process etching. The present invention achieves
deviceg, liiptercopjastionsandybeEny SirechE@Rs. of t he masks possesses a
o . onsi : I o o
o140 PSRk BRHL SR pHRLEPoB N DF TS i, or

varioug ttheeiell kgas/nf loovk bathéshalndiddcis cdmtdne naheiakaies aegh paterned
) further tuning of the paraneters is requti red faor the .
into 2 wReRHE avEyIOTHRe HEst subsiats. fealbmeeld Wb prwiiona dletitppvhersin each

one of El{aete?ﬁpguﬂ YRR 108 ib Q@Jsta!n}jial@;eldgﬁtifa‘ia’lty(‘sqz%ﬁtaﬁd 3%%’@2]: afyically,

n
ern density so as to reduce ISo ed and
the sizetafuhe diret bstdaté ffeaterecH® dingest Gromoatdiuhgne [(D)L 66droivieter to about

ther inportant aspect of the present invention | :
twenty( A miqrom R Ta bYeHR ApTIED iveeey IFBoEresdli Sty fgfure size
In some’ &AbbdRheABIe! MGt S@Rbdte SR 160/ g BYBHEMBunifh high pattern
i ncreasi ng performance, [0166] Thesé and ot her

density strushirk evisgin ot $xDobr tanger pragenfithe divgraubgirate derdergUntip yormed
ithinfurti(r)ler the state of the technology to at least the
within 4 46§'%F-evel . 10167] Thus, it has been di scovered that

[0141]tI0 & 0"bE Bh@Ir&BoE ko€ Whd pAdst prodated B Y £8€BlbstiaMEREIUEN106 is
furni shes inmportant and heretofore unknown and

represapirdivaiaf abteantinedieinsnare A Apalsr ImerF sgparaia dnasking Stensal For ease of
discus%(ZrF, %gélf(()f tglg fidst %Pﬁ{t&gé‘rfegtgpez in(%ﬁ/ ia %gﬂdgg#%aé&?%’s %%??t{neg Ak~ or the

rFeven oadin

letter ‘B 0L pEIPSsand diafiicutingtwidds ofithe ikt aibgindté deatere d 06 is produced
cost-effective, unconplicated, hi

by the geragte mpgking iePbe P ﬁ@dnﬁgag%%fq%igttﬁmoacgg be formed
by twoé{e?m@ ﬁg%k)e/écé)r(])gﬁ}g ngeﬁg, WhRMSin R dakYs ﬁdt'ﬂehﬁdaré _@gsentiallgt i(eigntical to

I cl ent om cal 'y manufacturing integr
the repeatirgupdttepackthgdirstenbsgtese fdaQt68)6 Whitheesubkieate 102 nexicept that either

has been_.descrjbed in canjunction wth ecgi.fic pest._.,
the firishstiefe feature 18 R st o{sfdt%fﬂ rfgft F{ple FsableR 40P agked B has
been rdRN el GAdiGaR1lyaR ek ¥ad BldeRRDAWhAt otiR® feRRRE aldk rdgRiring multiple
those skilled in the art in Ilght of the aforegoing

exposuiesry ibppresant ohcwwratinmgt 9f thetmasks.i nt ended to enbrace
|. such alternatiye nodi fi cations, .and vari.at,ion .
014218 gteFing e IR 2B rectR b P naBP nRRedRE R B8k 1000 in
accordMde Wah ta@r Smbtidifefit &f GegreRht frvehtiorleGehérally, BBGMY indsk 1000
t he acconpanying drawings are to be interpreted in

an
includgs| g fixst radigtipa tegasmivaee patiern dquleg dyga array of the first mask feature 202
substantially equally spaced apart. In an aspect of the present embodiment, the first mask

1000 may be described as a dark field mask wherein the data polarity is clear. Per this
embodiment, the first mask feature 202 may represent an area without chrome and the opaque
region 1002 may represent an area with chrome.

[0143] As is evident from the disclosure, the pattern on the first mask 1000 is substantially
identical to the pattern formed by the first substrate feature 106 within the dielectric material
900, both of FIG. 25, except that each of the first substrate feature 106 marked with the letter

25



What is clainmed is: 1. A nethod of manufacture of an
integrated circuit system conprising: providing a
substrate with a photoresist material; exposing the
photoresi st material to an energy source through a

«B” hid b&dn AR ed FronddE Brst nfaSk 1@9‘@5%ﬁﬁﬁs Eﬁlﬁb&ihﬁmﬁﬁﬂe first substrate
second substrate feature therein, first su bstrate

featurd $04 maskedepidhr thedektdr “dvh represetschete Shﬂoféltst apek featrg 2@ is formed

on 8 Y wFERIBSY B BRI HERT SRR, e R 5 P o

repres&ttd g tstrattard ®acUofmédbp a 30¥echednt pRReRing 1€ filelr Sthe opaque region
substrate |I0Ofeature therein. 2. The nethod as cl ai ned

1002 grpthe figstrmask 4980k Tated wpesirmta: Hie foRonaveti08ts Fhgrsave 5 the first
mask %@é gﬁgﬁ'}]ﬁgfg %Xc éﬂfﬁ?&le%&oﬂﬁ%sﬁ? ttIrE "26& o'f‘ﬁé ?WHS B&%é'emoved

tern
[0144]Tfiene’1‘Elll)i‘] otle a"ﬁstcinask’nﬁaittura 200 apdsseiksesfrmr eneal (1 é.5d13qgtisnm@1phed by
phot or es

widih tat SR GATRLR ARG ﬁ{@?r??tr Qg Seiiseiertpae SR gwith he
letter %ig%ﬁg@ gf 9)24;?}8? gthefsm% dri tfé§ ﬁres?%gagk ggﬁ%? ZP%EE}H@ fhclude an area
approxiimaiaty 3t,whreslaghtly above or.below the reliably patterned resolution limit of a
photolithography apparatus. In an aspect of the present embodiment, the first mask feature
202 may include an area that ranges from about 0.5 square micrometers to about 400 square
micrometers. However, the area of the first mask feature 202 is not limited to the preceding
examples and may include any area that suits the design specifications of the integrated
circuit system 100.

[0145] Although the first mask feature 202 is depicted as square in shape, it is to be
understood that the first mask feature 202 may include any curvilinear or rectilinear design,
such as a circular, a rectangular, or a poly-sided shape.

[0146] Referring now to FIG. 27, therein is shown a top view of the second mask 1100 in
accordance with an embodiment of the present invention. Generally, the second mask 1100
includes a second radiation transmitting pattern defined by an array of the first mask feature
202 substantially equally spaced apart. In an aspect of the present embodiment, the second
mask 1100 may be described as a dark field mask wherein the data polarity is clear. Per this
embodiment, the first mask feature 202 may represent an area without chrome and the opaque
region 1002 may represent an area with chrome.

[0147] As is evident from the disclosure, the pattern on the second mask 1100 is substantially
identical to the pattern formed by the first substrate feature 106 on the substrate 102, both of
FIG. 25, except that each of the first substrate feature 106 marked with the letter “A” has
been removed from the second mask 1100. Per this embodiment, the first substrate feature
106 marked with the letter “B” represents where the first mask feature 202 is formed on the
second mask 1100 and the first substrate feature 106 marked with the letter “A” represents a

structure previously formed (i.e. — the opaque region 1002 on the second mask 1100). Stated
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exposi ng the photoresist material to an energy source
t hrough the second. nmask includes 20providing the
second mask with a repeating pattern of the first mask
feature and the second mask feature. 5. The nethod as
clained in claim4 further conprising: ali%ning t he
anotherf ways ttheveesiend ezaskirld 08 1is theesamecsribie AeeoRd wask 380, @nFI4t 3a except
define c tr re produced by
that the e Qe A e T R R o 2560
[0148] GRhé&vally, ofhe NxsUfrREl Yefuref 20@Npdsséseey ai @ekac(ies Ueigth sydtiplied by
) conprising; providing a supstrate coated wt .
width) ﬁﬁbﬁ@ﬂh@m&allm@litame agHoktha dirstsebRER fg?@gq £Q6a marked with the
«fAat ef. eray.: S0 r j '
vt % ) Fhy b8 e PRI X A0H' B8 iR eyl AR L h v
approxiniatdy avpsk slighatyuaievee@abaowdth rrehattlh aemehdesvhgion limit of a

SRS o BOEEnT QU e rond MRk DY TR
202 ma{y' hifeléllgldm Kreh Q%{t;i% Qffroh ?bd(dt 03t sqiBRkmMBsndtes 3 @Bo@0 square

I rst mas ature of the second mask where the )
micronegronHowaed, freatren ef thé firsiendsk featuneedR inaet linded todhe argeding

examp]gﬁ Eg% Idﬂa%/t h’g’f}@ghﬁg&%éﬁgt s%?tts etflé %lesitgl? ssgciﬁ}ga%rogé/ of W (i:rﬁegrated

c

circuit system 100.

[0149] Although the first mask feature 202 is depicted as square in shape, it is to be
understood that the first mask feature 202 may include any curvilinear or rectilinear design,
such as a circular, a rectangular, or a poly-sided shape.

[0150] Referring now to FIG. 28 therein is shown a cross sectional view of the integrated
circuit system 100 in an initial stage of manufacture in accordance with an embodiment of the
present invention. The integrated circuit system 100 includes the substrate 102, the dielectric
material 900 and the photoresist material 104. The portion of the integrated circuit system
100 depicted may represent a region wherein a uniform density dummy structure is to be
formed.

[0151] Per the present embodiment, the photoresist material 104 can be formed over or on
the dielectric material 900 by spin coating equipment, for example. It is to be understood that
the photoresist material 104 may include any type of energy sensitive film, such as a negative
tone resist, a positive tone resist or a chemically amplified resist, for example. Further, it is
to be understood that additional layers, such as a primer, a top anti-reflective coating, a hard
mask layer, and/or a bottom anti-reflective coating may be employed to enhance the
development of the photoresist material 104.

[0152] As is well known in the art, the photoresist material 104 can be exposed to an energy
source, such as actinic radiation, through a mask with transparent and opaque regions. The
light passing through the transparent regions of the mask exposes the underlying photoresist
layer and depending upon the photoresist layer composition, the exposed portions of the

photoresist material 104 can either become soluble or insoluble to a subsequent developer.
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7. The nmethod as clained in claim®6 wherein: exposing
the photoresist material to an energy source through
the second mask includes aligning the first mask

feature of the second mask within art area defined by

[0153]aF§re esRdos HQ&E%%‘B the "i‘&rﬁﬁlﬁderSOf m&epﬁ?&ﬁ Qdn RRlirfb@| Wﬁfj focus its
in claimé®6 ereln prOVI Ing t he substrate coated

disclosyire hlpphethphm of e petitiveatamei igbist iel udbe ppelovdsiht mepterial 104) for
urnol8 %g r1ﬁ%tone phot osensitive material. 9. The nethod
PUTPOSE] F dinclaim6 further conprising: configuring

[01541 Refeﬁiﬂgsﬂiovﬁ&ﬁkl@@ tHeein @€ o6k nRS kirwitlire o FI@ 2R hiter exposure to
attern density. 1010. The nethod as claimed in claim®6

the ﬁrﬁumskelroogoqfdﬂﬁs Phgt 1z Enbe wsterstepd:thes the fisst masks keafusa 204, of FIG.
26, ofﬂﬂ%t E‘IP&‘ @&ﬁﬁ'ﬂéod?ﬁhiép%ﬁ{lﬁ & tﬁ ﬂracé#gﬁ‘at@ ?e RB6,26¢ FYG. 25,

manut acture o
demareated withithe kytet ‘€. cRerphis em‘boﬂlmhnngi mrisarb@lematoated by dashed lines)

ofthe pSGFSiF TaiesBk bL g ReR ExPIGR o &4 P e sites, 410 Bt agption of the
photorB8 8 ¥teSAU0AG10W eIt Atk JaBEm PRSI0 BPtR lrbthsk 1000. By way
of example, the portion of the photoresist material 104 exposed to the energy source (i.e. - the
regions of the photoresist material 104 bounded by the first mask feature 202) may become
soluble to a developer in a subsequent processing step.

[0155] Referring now to FIG. 30, therein is shown the structure of FIG. 29 after exposure to
the second mask 1100, of FIG. 27. It is to be understood that the first mask feature 202, of
FIG. 27, of the second mask 1100 corresponds to the first substrate feature 106, of FIG. 25,
demarcated with the letter “B”. Per this embodiment, another portion (demarcated by dashed
lines) of the photoresist material 104 has been exposed to an energy source, and that portion
of the photoresist material 104 now represents the pattern produced by the second mask 1100.
By way of example, the portion of the photoresist material 104 exposed to the energy source
(i.e., the regions of the photoresist material 104 bounded by the first mask feature 202) may
become soluble to a developer in a subsequent processing step. In an aspect of the present
embodiment, the photoresist material 104 does not undergo a development step in between
the first mask 1000, of FIG. 26, exposure step and the second mask 1100 exposure step.
[0156] Referring now to FIG. 31, therein is shown the structure of FIG. 30 after further
processing. Per this embodiment, the photoresist material 104 has been developed to form a
photoresist opening 3100. It is to be understood that the photoresist opening 3100 is
representative of the first mask feature 202, of FIGs. 26 and 27, formed by the combined
exposure of the first mask 1000, of FIG. 26, and the second mask 1100, of FIG. 27.

[0157] Referring now to FIG. 32, therein is shown the structure of FIG. 31 after etching the
dielectric material 900. The photoresist material 104, of FIG. 31, is used to etch the first
substrate feature 106 within the dielectric material 900. After etching each of the first
substrate feature 106, the photoresist material 104 can be removed by processes well known

within the art.
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feature and a second nmask feature to forma first
substrate feature and a second substrate feature
therein, the first substrate feature separated from
the second substrate feature; configuring a second

mask by form ng the second mask feature of the second
[0158] ﬁcgkraimet & tohhe unldmtoorlrahai byesalitiing thé image rafterstto ipgproduced on

the im0t FHEDE yREMSLAUE aior i OF it BRDHPE o Y B sk may
possess\@b eJ#] phech ®Adty. RkROSpagfiddle, Rk Vs klfst:mfwéd?by dhe present
to the energ% source through t e second mask

inventory Basrestavinghiac §@z9@ﬁ emsla BRANE004T G IGRC2 B B f&‘?mtbﬁ@\"’f the first
mask 186](? e gglé} hf6 fah& ﬁI Qstkel 1%)?f %{51@! §7 Lhg L ultl?lg iI1na-£i€] Battern

as Clalne provi

for eacB whsk iabe equad lpadkérn glehiify dAqutdmgkyL oy ncrmhntmg t\‘mtulitegﬂamd circuit
hot oresi st material includes providj

systemtng @VIBWS]S%@F’{ depsitygrasks, she presest e h@%ﬂ]ﬁ{l o t I uce a uniform
and reﬁ?ﬂbf@gxédgu&l @68@(]' V‘Q%‘irﬁihﬁ‘ a0 XRASHRG o 1161 both horizontal and

otoresi st nater to the energy source through the
verticals enashs) sk Wikhchmhesa ahifgm npattdne  Withiat anpbitofamaitive ematerial.
Addltlcglég}s,ﬂgy %gl?lga? Eh%?llélgskan atflez% (g(%];all npe%itemy densety, the present
embodiment achieves similar mask registration (e.g., the residue error value of the pattern
placement are matching to the previous layer). Furthermore, by removing the second mask
feature 204, of FIGs. 2 and 3, from each of the first mask 1000, of FIG. 26, and the second
mask 1100, of FIG. 27, the final image pattern produced on the integrated circuit system 100
is not affected by alignment offset and the concomitant CD variations associated with
alignment offset.
[0159] Referring now to FIG. 33, therein is shown a flow chart of an integrated circuit
system 3300 for the integrated circuit system 100, in accordance with an embodiment of the
present invention. The integrated circuit system 3300 includes providing a substrate coated
with a photoresist material in a block 3302; exposing the photoresist material to an energy
source through a first mask to form a first substrate feature and a second substrate feature
therein in a block 3304; and exposing the photoresist material to the energy source through a
second mask to transform the second substrate feature into another one of the first substrate
feature therein in a block 3306.
[0160] It has been discovered that the present invention thus has numerous aspects. One
such aspect is that the present invention reduces the occurrence of loading and dishing by
forming a uniform density dummy structure via masks that transmit a substantially similar
exposure dose, due to their substantially equal pattern densities.
[0161] Another aspect of the present invention is that it reduces the occurrence of alignment
offset.
[0162] Another aspect of the present invention is that by enhancing the uniform density of a
dummy structure, the signal for end point detection during an etching process becomes easier

to detect.
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14. The nmethod as clained in claim 11l wherein:
exposi ng the photoresist nmaterial to th.e energy
source through the second mask forns a repeating array
of the first substrate feature. 15. The nethod as
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urther conpri
[0164] Another aspect of the present invention is that it helps to create a uniform pattern

density so as to reduce isolated and dense structure CD differences due to loading.

[0165] Yet another important aspect of the present invention is that it valuably supports and
services the historical trend of reducing costs, simplifying systems, and increasing
performance.

[0166] These and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level.

[0167] Thus, it has been discovered that the integrated circuit system of the present invention
furnishes important and heretofore unknown and unavailable solutions, capabilities, and
functional aspects for a uniform density dummy fill pattern that helps to prevent loading and
dishing. The resulting processes and configurations are straightforward, cost-effective,
uncomplicated, highly versatile and effective, can be implemented by adapting known
technologies, and are thus readily suited for efficiently and economically manufacturing
integrated circuit package devices.

[0168] While the invention has been described in conjunction with a specific best 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. All matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.
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configuring the first mask feature and the second mask
feature to include a curvilinear or rectilinear shape.
1519. The nethod as claimed in claimli further
conprising: configuring the size of the second nmask
feature to include an area that does not exceed the

What iv@ginedisdef i ned by a cl ear reOon between each of the

first mask feature. 20.The nmethod as clainmed in claim

11 further conprising: configuring the size of the

fli r st Amsthodl efunameadiare iofia imchgradeyl @rcei sysheat cangprising:

subs.antia}lx eqﬂal to the a eqﬁof the first substrate
strate with a photoresist material;

PEQY Ure? s n

exposing the photoresist material to an energy source through a first mask to form a first
substrate feature and a second substrate feature therein;, the first substrate feature
separated from the second substrate feature; and

exposing the photoresist material to the energy source through a second mask to
transform the second substrate feature into another one of the first substrate

feature therein.

2. The method as claimed in claim 1 wherein:
exposing the photoresist material to an energy source through the first mask and the

second mask forms a pattern for a dummy region.

3. The method as claimed in claim 1 wherein:
exposing the photoresist material to an energy source through the first mask includes
providing the first mask with a repeating pattern of a first mask feature and a

second mask feature.

4. The method as claimed in claim 3 wherein:
exposing the photoresist material to an energy source through the second mask includes
providing the second mask with a repeating pattern of the first mask feature and

the second mask feature.

5. The method as claimed in claim 4 further comprising:
aligning the first mask feature of the second mask within an area defined by the second

substrate feature produced by the second mask feature of the first mask.

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

providing a substrate coated with a photoresist material;

exposing the photoresist material to an energy source through a first mask with a first
mask feature and a second mask feature, the first mask feature separated from the
second mask feature;

configuring a second mask by forming the second mask feature of the second mask where
the first mask feature of the first mask was located and the first mask feature of
the second mask where the second mask feature of the first mask was located; and

exposing the photoresist material to an energy source through the second mask.
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7. The method as claimed in claim 6 wherein:
exposing the photoresist material to an energy source through the second mask
includes aligning the first mask feature of the second mask within an area

defined by a second substrate feature.

8. The method as claimed in claim 6 wherein:
providing the substrate coated with the photoresist material includes providing a

positive tone photosensitive material.

9. The method as claimed in claim 6 further comprising:

configuring the first mask and the second mask with an equal pattern density.

10. The method as claimed in claim 6 further comprising:
configuring the first mask feature and the second mask feature to include a data

polarity that is dark.

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

providing a substrate including a dummy region coated with a photoresist material;

exposing the photoresist material to an energy source through a first mask with a first
mask feature and a second mask feature to form a first substrate feature and a
second substrate feature therein, the first substrate feature separated from the
second substrate feature;

configuring a second mask by forming the second mask feature of the second mask
where the first mask feature of the first mask was located and the first mask
feature of the second mask where the second mask feature of the first mask
was located; and

exposing the photoresist material to the energy source through the second mask to
transform the second substrate feature into another one of the first substrate

feature therein.

12. The method as claimed in claim 11 wherein:
providing the substrate including the dummy region coated with the photoresist

material includes providing a positive tone photosensitive material.

13. The method as claimed in claim 11 wherein:
exposing the photoresist material to the energy source through the second mask
includes aligning the first mask feature of the second mask within an area
defined by the second substrate feature.
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14.  The method as claimed in claim 11 wherein:
exposing the photoresist material to the energy source through the second mask forms

a repeating array of the first substrate feature.

15.  The method as claimed in claim 11 further comprising:

configuring the first mask and the second mask with an equal pattern density.

16.  The method as claimed in claim 11 further comprising:
configuring the first mask feature to include an area that is less than the area of the

second mask feature.

17. The method as claimed in claim 11 further comprising:
configuring the first mask feature and the second mask feature to include a data

polarity that is dark.

18.  The method as claimed in claim 11 further comprising:
configuring the first mask feature and the second mask feature to include a curvilinear

or rectilinear shape.

19.  The method as claimed in claim 11 further comprising:
configuring the size of the second mask feature to include an area that does not
exceed the region defined by a clear region between each of the first mask

feature.

20. The method as claimed in claim 11 further comprising:
configuring the size of the first mask feature to include an area that is substantially

equal to the area of the first substrate feature.
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