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for nmodul ating inflammationt usi ng fl uoroqui nol ones. In
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o BER el R BRI RY tec g pleRe Rl EnBY Feucing he
S eVRp&ratidt distasoeWetveddn2BIEhb&Ehd fefifites Sn laRubsirafdf qflfédhsttaﬁ@e between
eye, and blurred and decreased vision. The body

i nridensicelininielen neighbering febuesss tieraidie in thﬁms@is@n a&) itgh” and is

for ocy] ,

EOSC%n o&hﬁﬁglﬁprgg%gpeﬁ%ﬁ R Cr?oh%g Eo ? Ee“?%hs%éﬁ%%t?v%leﬁ% 6111% ef%a)tures The pitch
ar ds abdut agiad b the sﬁirh@f 8 Wlﬁh@fftherféﬁﬁﬁelaﬁ& aiwidthrofatsp@RBEparating the

to elimpate the foreign pathogen throu
phd§¥ BS?tfg)é'P e nexghlering Eatulin VB e RiFToHET q%aedtup%,gea@re sizes and pitch,

celdighdduchGh }?%@és@& Ve bl RatiBeQens to synthesize and
rel’ease prolnflammtory cytoki nes such as IL-I b,
I L-3, I LASpn\Iehthnal pile}&;edﬂ'dtlén paocess, mbichnegls@simsetimes implemented as a

factor-a CSE ranul t e rQp . e

col é? g{ugt %ann é) gistla P;{ls%gﬁqj %ﬁ% ?g%ﬁ’n &’dgypénultlphcatmn 1s used
cheapu@chtCasPivR Rhtlres 1 a taf e %@térﬁ eage a%xlb%t@ %éf dabP@ Reature
further attract nmore i mune cells to the infected

S| tlermegdhiplaimaskngyich aea reé§pma§elabfmrb@ng thertprget syaserialn As illustrated in
t he ho aj. nst at.hogen., For .
o dTG IR St R 1R 1O ot B o RELIRAER okBlying the target

f Ormatafigl 28¢ chb! atDr&neés 100 typenlly fsmaahatdBAGK e um feature size
respectivel whi | e GMCSF prol ongs the survival of

t hesB)c Eipisfeatnees il A arcesspuated ffiont cach ofhsnkue fiysh spackel2. First features 10
pr f . It at tdy »
P P AN S M A 18 TSRy e
I L -rBatemiad 3MBPfokmed ovar tfine featirks 10 anbka@thaanel Yo ueittustrated in

a tants for .T and B | ytes, which_ are
act AL Sqﬂcsrdaetsﬂ%lé? r%@?%é”ﬁﬁ%@ firg FRACEY | ilgfming first
PatBagsy’. Aphetoweeri3d R nRBHBHiCLIY kERDPASSolm dewall
eségntial ?% cl ear pat hogens fﬁon%?he site 8 spacer sidewalls 36, as
i nfection, a prolonged or overactive inflammtory
response can be danmagi ng to the surrounding tissues.
For exanple, inflamrati on causes the bl ood vessel s at

the infected site to dilate to increase blood flowto
the S|te As a result these dllated vessels becone

AL + T I




O her adverse side effects of chronic adm nistration
of gl ucocorticoids include hypertension,
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effectiveness. Although it has not yet been possible

to ascertain the nost critical aspects of action of
w@awsiipo7ehr oni ¢ i nfl ammat ory di seases, there hBET/H82A8/064521

evidence that it is likely 4hat the inhibitory effects

of GCs on cytokine synthesis are of particul ar

i nportance. GCs inhibit the transcription, through the
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t hEeResHiPERL{he RATS .m%ffnaé HiereRpiycge Husngpie exeh deubling gipocess. As
be
by TP O, G AR B M s Wp e i ARBSSuticient 0
Th eulmtmielly fill ends M@rof tlkefoirtiakpases R20pr ovi de

pher TaC oL\l SOMRAUN, SATRASLLL 1%, (AR IELEE o e i o

ef haadie ré'glor@m REFARH-sphdts MR Meled WA, H‘h@%ﬁ&h W3 of the middle
i nvention provi des conposi tions and net hods
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S u%ﬁbs’trﬁfelé@mﬁg '\A%‘thé W3 ﬁ}}dw&/aatls% ﬁévtﬁé %alrr?e asp815&i?€exieﬁ{ from, the
t1's, panuveitis, ‘or secondary uveltrs. fn sti
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In anot her aspect, R2 is selected fromthe group

consi sting of unsubstituted am no group and am no
WQr@ans073ubstituted with one or two Cl-Cs (or PCT/US2008/064521

alternatively, G-C) alkylsgroups. In still another

aspect, R3 is selected fromthe group consisting of

hydrogen, C - C5 (or alternatively, C-C 3)
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al t er nati.vely, - cv.cl oal kyl. oups. Ln .
2 hor hor R 2K atsubRau G QR BREY AR R poltbn 6 the array of thira
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the present jnvention provides a nethod for treating, .
corfPhh $naR 1206 disppnding whetherdhe esist algrialds p RPEBYS tpist or a negative

an qeéigt,sthle %ng@ﬂﬁ?q&iddesagﬁﬂ%asﬁbﬁﬁﬁﬁﬂ URhige to thgpgsifgﬂ_tﬂaﬁg*n of third

conprises admnistering 1nto the subject an effective
anmount of a fluoroquinol one having Fornula I, EI, 111
IV, V, VI, VIl, or VIIl, or a salt thereof to treat,

control, reduce, or aneliorate such an infection and
its inflanmmatory sequel ae. In yet another aspect, such
an infection is caused by bacteria, viruses, fungi,
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may be associated with the presence of mcrobes at the
ocul ar surface. These m crobes nay not directly cause
W p@s1807@anage (i nfection) but can elicit an i PGHRU82008/064521
i mmune response by rel ease ©f cellular conmponents such
as endotoxin, cell wall materials, or nucleic acids.
M W Robboy et al., Eye & Contact Lens, Vol. 29, No. 3,
14(§ee(ug©@3() orj patgagt subsientedly s'gg@d@ thetriggatpcemegy of the desired pattern of

é & % {Elrég: efs% fcbgimgﬁ é}jﬂ"éﬁ% er%g}%e t hoq?%ent 8f resist materials are

al Ikawaﬁm e aftrlmtl nhérRor@ atedibt @EscABed f R eI HRFIRNWHie FIGS. 2A and
i nfl ammat ory sgguel ae in a sue%oect whi ch conposi tions

andBrilisedrscds ds f theitbifeatuesson havinge spealied BN’ shame eads 52 may
or 5y Eh L Bhed AR EOID R SIS ROTPLLE H 2, FRBlesarcon o

r eduhs&mtlaﬁy atfehd o122 o thdushsgaceORll. tByownsy 6ﬁraj'nd11m1tmg example,
inflgi1 tltg r |nfect|on and_ its inflammto
1|r

se§l BHecsadeex havg 2 cirgwier, drangilag “&s” qr@élzqr sla%pe

adver se S%'b%%t@é? Riay bk ForftiRl FoM DAl A0 BhpdiBiody

For exanple, a level of sai east an adverse Sl

ef fsenicondudtigtdeviet steettirn pmcbssmgtmldplﬁﬂtﬁ&ﬂefﬂcngalﬁetmhdﬂle relatlve to the
bi amar ker

st BV LB PG BT, Ay i Rirelagelectvely

| NGLINEISPHALLIHE Sndt@ial exhiSIZA RS ratel IR Bast aBUI2 tBnes ereater than that
andderi vatives thereof that participate in, or areg¥

pr od eratbergnateniah exprised inethe saae delschetustne sId%‘UiYnQIChra m&tmal has an
rargv thifte? 'f gtel asft %lheo%tt 10 B rﬂ%% grzeg rﬁx gl}alt] Bf; ¥ terf 3 f ?)ip%sed to the

s-are di'sc

an @hrhe étcﬁ%ﬂﬁﬁistry S@héimaterihleTslic bstedy 60 SRy %ISQ ®e %fchgﬂé at
is selected fromthe group consisting of glaucoma,

catupsiialln(issrne rae.on 2 slyiseray, ylta@ﬁh%\mawpleqﬂth@mm siewalls 70 if
(i I

hy gg raﬁﬁét?%g% gt\rég }e%hﬁ’i ud fl's ﬁlg%&étg)ggg(%ﬁ eﬁgld(}f the substrate 60. For instance,
c hohesbstirad $0 mlay baatsbrh&on@rmndumrate swehlag ¥ ebnvashtisail d1hcon

at least an se.side effect is determ ned at abo

on&URRHCa Pt & 1&5%%%@13{ PSSR UG 68 Used hercin,
to ’th@t@Hn ah @k @ﬁ&&@@t’ nlens Al 1ﬁicl§&gglsﬁfé5n waRrRRLhE Bn-nasulator (“SOr’)

enbodi nent, a |l evel of said | east an adverse
ef fselostrates, SdeloeformrsapptumkﬂjSl@S j)ésu‘ds.tga&saefmtemalsmatdnals of silicon on a base

t {
o Bty s Retdalis, <88 Pl Sritenere BB FiserTIR ST Bpsphnolosy
Of n‘ia@érﬁllﬁ%udh%@%ﬂlc&ﬂgéiﬂi‘aﬁhﬁﬁ gRhighi@hf &8um srseflE Al hitride, or
about 30 da after said conmposition is first
ad i phe Kieo and are present in, said subject.
Al terna t | n. adver.
side ef $u‘$§1’ % 6(313{12%{%) hn%i (k) %fl& ne ga%grhqe 15'xte rg%lte%e‘fleformed over the

nmoRemRoaducer salsstidtecn mfmkwilﬂﬁra@d Wﬁt@ﬁh&dlﬁ@ $naldrRl flay ficlude at least
adm ni stered to,.and are present in, said subject. In
an opmel %%b@ﬂed’é’ﬁ icaateg (| gﬁ@t )-8 cgibp@—,cmatppung material, such as a
e d
RSO L0 R B SRl e i prpte
s u ln}eﬂmial stlectivelysechabid raativeaq ﬂ&napyces ufatdrai, ench :tsaungsten aluminum,
produce an e U|vale ffect on, sa

b |
C AT POt GhBarth O omefaaRgre e ot prshinclude, but are
af hef 1iaRQUb, bR RRTBatEH AN S’ &islTRon Hﬁxﬁe' dilicdd g&gﬂﬁﬁde polysilicon,

aspect, said at |east a prior-art glucocortic
s epe@qr@l@inatmﬁihq@f,gﬂ@jglp argeined ¢atitid atrglrcﬂectlve coatings (“DARC”), or organic

nenol one,, .al cl onet aso est on
- R ARA SRR MR BIFAR B BN AT s dimiting
C hleotmaye € tihe S@MErated0ahE b @8 The infrPbEhR$RAGal, the substrate 60 may
cl ocortol one, cloprednol, corticosterone, corti sone,
cortivazol, deflazacort, desonide, desoxi netasone,
dexanethasone, diflorasone, di fl ucort ol one,
di fl uprednat e, enoxol one, fluazacort, fl ucl oronide,
fl umet hasone, flunisolide, fluocinolone acetonide,
qu00|non|de fluocortln butyl fluocortolone
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triplicate. Multiplex Lum nex Sanples were anal yzed

using multiplex bead technol ogy, which utilizes
WOoR@BaspR2r es as the solid support for i mMmunoaBEHYS20a8/064521

all ows the analysis of all Tytokinesfromeach sanple

(D. A Vignali, J. Inmmunol. Methods, Vol. 243, 243-255

(2000)). Sixteen cytokines were nmeasured according to

t hengheduihabulissebstrate, adCrmateiiados ABmaefikhforrB@l oner gfe bulk substrate,

medi 4m | es _were incubat with antjhody-c d. .
oot P A aEE el R I M AC e BE T LR imtermediare
f urtdieial i e 36 @6k dviyt ddneriohdl técABRiubE duddsibyTMBIPVD, or by
cyt oki ne anti bodies for 2 h at roomtenperature

f OlSPBVROEUBE i ncubati on with streptavidin-phycoerythrin

for 30 mA. . US| ' . .
200(tm (LuAE A PR A ARt 10 IRl cah of hird
vl fetfrepSo ai the Gehy. Hi)0Elis agroSetditionofFIGTeBetetgdine b-b. Spacer
Caljforpi Standar%%curVF% of known concentrations

a) . .
of SidewghnY (31%94?0%@%% VYR iough seaces [&HE wigthcWapdpeventh
fi CELdAR 380 | i -
BRSPS B L  ic e
porthickress of the kgacsit sdwhatld 76.uVbs thigknessiod dek spacey waatvills/70 may

t oki ne. t i .and.in inst th
Y soruaTafie ST auRts s e it T RS P G Spitgie 60. However,
St ARIRIInEd oY Spacaisi@NAMIO PO ndly Guoflédrtsh A SNBSS hOR R of these

to ensure that the concentration was in the'linear
porings nFafexamnplecspace sidgwpllyuTGumaxbe alpoit #2 nmuthiski praducing lines in the

O e FPLRBRL P TRBb ATt S BRI M gposca
54 ZHickft2S gie2OMhn or fuakblol poutaink Salfrtigsmoidet Waf ofraadé LI of fourth
cells were incubated with 1:10 dil uted Al amar Bl ue

solspraes A2 priadvislabsled carddEi ¥ 85 We4b-i Tharefor spaser gdewalls 70 come
hougs sBbstahfid ddhee Q;{ AL ik !h{‘&)l% %ﬁﬁﬁf 22"&%&{%@%- 120 and

The plate was read uorometrically by excitation at
53Gubbdhtially flldnésrl s isolatiag sdefthrspaceReB@it T, the spacer sidewalls 70

fl uorescence unj.t "RFU'). were used to detern ne cell
i ST o ARG o s g |2t heesconfird e
concent reyab QRRIWREE T0-haWBE BorfR HRRSE faftBial BaNs conr}}éatible with the

standard deviation. Statistical analysis conpari
ef fretch dowfling peceresseamd vatr subseqyes ppscessisg pey. f Brerspacen siatgial may be

a e- ANOVA Wi t Dunnett'.s st.- ho onpar,i.s

e S0y By el o my VS pbSied SLRuR gres 5o

r efs@eACRSorgdrid otdn in@Sa@AY Snatetiak @y%y%ﬁo@ﬁﬁiﬂﬁ%@xﬁ?n?ﬁ:gthe spacer
as the criterion of statistical significance. Results

| n npserioh saxbe siligpa niwnde GPNie,  sibeanmaxides(“Pihdleepelysilicon. The

stallsti | i gni il At ef | J r t.abal i ¢
acePRt bRl AU GARl Ko RnaR R R Al PRI 50, suen
shawby ALThedvetedr) oth@slepésitidnrtechnidi@s fiay Bk @Sed as long as the spacer
determ ning cytokine |evels in the culture nediumfrom

t héddera s Fhetantially caplarmyhodspesitsdat dsdssiradbigknass. Topscer

2. j £ ; f j '
SRARRAEN hBL b I pp mahectity B rehOfind R HOME, ffer

o maet§riads Depasitingaint agigotodgicadly eechirephe f@eeranatetidli¥not illustrated.
af f ect ed. %ﬁgosureggf THP-1 nonoc teﬁ io 10 pg/ L of . .
LPSIaEY oR ofneess pliotming dhg spacer sidgiels hfipmthesnagadnagrial is

13 sobktar@ihlly the sithe G?ﬂl@‘fﬁ&ﬁk&fqb{ﬁl‘ﬁh% ARSideWAls 36U spQfer material 30,

VEGF in THP-1 nonocyteée culture nmedium al so increased,
butwhi¢heis ilhistratad en BiCd 1BolD axeerit thas spacerstidayells 70 substantially fill

8 | 7R B SRa PRt R o 1 oxaci n and

Compound Having Formula IV in human THP-1 nonocytes
Note: "X" signifies significant inhibition at a
particul ar concentration. Both noxifl oxacin and
conpound having Fornula IV significantly inhibited
LPS-i nduced cytoki ne production in THP-I nonocytes.
For noxifloxacin, a significant inhibitory effect was
observed at 1 ng/m for |L-12p40, at 10 ng/m for IL-
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A fluoroqui nol one conmpound di scl osed herein can be
formul ated into a pharmaceutical conposition for
WO op8aa722 oral , subcut aneous, or systemc PCT/US2008/064521
adm ni stration for the nodw ati on of inflammtion or
the treatnent, reduction, or anelioration of an
infection and its inflammatory sequel ae. Such a
conposi thtormntsorspd fosamgsotropicaityr dejuibn spasaemeisnplonaydbe selected
havj ng JFor nul D A NP A4 VI, VIl.,.or MII .or .
- depeh R antnd soaber ottt e ttepabispeiratbe dni¥icopicatly
caretdhed uig a hierogéeltdtitsihinglot 6XygeATof@ihinerd el &A@ dBy way of
by a person having skill 1n the art of pharmaceutica
f oDt Epifing examgle.akihpppaser Makerigus Sikhathsnisoreriapicl may be a plasma
ac %‘c‘i’)}, ﬁfb‘h%s %%étfa'ﬂtﬁ[n%nl%ﬁ%@ I(‘l b -&n?aﬁﬁjng gﬂs&lﬁ, HEodofhethane
fornurate a sol utlon, enulsidn, suspension
]9: $®HF£”O¥¢OI|1tainiﬁg¥ﬂﬁﬁina, gdﬂ;};]g-aﬁxpﬁmihg pla&:ha,tcﬁhbﬁlbinaﬁons thereof. If the
uor oqui nol one. conpoun, avi ng Fornul a_l |1 H, IV,
v, smgcet grafenalys S e AnizotaRia cteihary B 2 CEI-(He ks g 2
sukhggtgmgpﬁ?gngreatnent, reduction, anelioration, or
prevention of 1 nfections of the ear, eye, or a portion
of the upfpersevantpipaatsddy ataiaclbted bassdr gewalls 70, third features 50 may

m Groor gani sns. Suc I uor oquj,nal one or a salt .
*nFdanre e Tt 55 PG i Bt 5y gl R remmoved using an
SUSRAH sdftabl6 fs RSN devBlop&Piesist MateRfl o MRAenBBIRL oflRr materials
topi cal conposition of the present invention conprises

an Teogpuedish thothindiferures 5@ ers permade SuctTgighantd 4rg knewm irf thedrt and,
or .dei oni zed ter |s +..The pH of. the osktio
7 R B8 ) it tR G T R 1 TRRE s pluces an amay

PH odidpaest sidgvARi709ind fidh 8Pace® 1 4Dwhére tisird Ratotds30Rvdr&Breviously
range of about 3 to about 8.

; . 5 éor alternatively, or
£ dfasso bty SRageO  poldesnds 147 st reciant §44 bbigends 142 have a
6. idlgxr of W9 %@&%%idéletr%é%oﬂh hg?/e'aa widf 8FR 5%(% ﬁ@tﬁ'sge?bes 140 and
i nclude acetic, boric, Titric, lactic, phosphoric,
hy doadih$parcescl,20andisd laed biylspaceasideved BI7Pl sere afljabas gsacer sidewalls 70

i ncl ude sodj um hydr oxi de ot assi um hydr.oxi.de, .
t r GRECHAIRISH ,tanﬂaﬁwnm Wghyg? M#ﬁmwﬁﬂ#ﬁ 8&&%@&8&“;@5 120 during the

andifholdiifgpreeald s and buffers include
citratel/dex T 0se, sodiun1bicarbonate, anmoni um
chl ori deltendidih Wwof g rofddieregiafiolendififihapects 440 dmyandespond to the

base buffers [ ogluced into.the coppositio

Co L s e G e G O b GIRT SibstiB0. 1n one

t ol @iRARRerRMhd WRIWFET of thOnS@NBre21A0 duABNifh sl 1Id ik 8bout equal to
in the range fromabout 4 to about 7.5. Biologica

bufH; enabling foury feafures pRibaving a axdth(less than K torbedwamng) im the substrate 60.
fro i g . [ . I n

0 e, AL AT S ERTRABLA LA Lt U PR v

5 tpitchbatuttidiOfto 080 isaendudual. iddleapgipnOT44ndldifth dpades 140 and seventh

alternatively, fromabout 10 to about 50,000, or from
abdatces 43¢ Bay e af abay! evw! weth fionW aBediVV S1may be sibstantially the same),
10, r . ) t .
1038 ng B SRR e B 130045y 4200 LA M ame it
20,0 Gurthrfedtmesd2 bohive 200 dthd essbloant abb 0t )0k third ffeatures 50 may be

o 200, AR A0SR AR s 29 AR i
COPRSH feh@ifes@R o Sirf IBSLTHO ih SYIRAhicHD HOIoRIal & BFfehdht widths, the
oi ntment, emul sion or cream (such as oil-in-water

emyigihs iy 3h obmidgléd teg@rtmﬁ@lg@a@sdﬁoynwéﬁ i sepentlesbaces 130 (and,
coritrs ey s of il GeRB8sTOH P Rm e Bty gpaces 170) may be

whidi @erp@tfroph atednotier.m neral oil, or (2) anabsorbent
base; i.e., one consisting of an anhydrous substance

or substances which can absorb water, for exanple
anhydrous | anolin. Customarily, follow ng formation of
t he base, whether ol eagi nous or absorbent, the active
i ngredi ent (conpound) is added to an anount affording
the desired concentration. Creans are oil/water
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bet aphenyl et hyl al cohol, benzyl al cohol, phenyl et hyl
al cohol , phenoxyethanol, and m xtures thereof. These

W@ ormgatnTe@s are used at effective concentrati onBCT/US2008/064521
typically fromabout 0.005%to about 5% (by wei ght),
dependi ng on the preservative or preservatives
sel ected. The ampunt of the preservative used should
be enougjlfhe§paqeh silewills @oﬁﬁh spmes B hydsayanth gpaeabd@may be used as

o FatesR B RGR MRl 0B 5ty e Bl atHeat SR Byl to form

a fihdRuAH GO RarttaKE ALkt E@é’sméb@n the stibstrald do. Bywayef non-limiting
VI, VII, or VII1, of the present conpositions may be

en waﬁee@ foyrth fentiires@d maY bowortiney oripmlksr Batigolating fifth spaces 140
C 0 aﬁ H{P épgce'éllg(c)l gﬁ;@@ 9r§1'n£ér (ﬁﬁc‘?{beﬁ %&U@:’ 11 Eéc}gn(? PP agr%pﬂygprocess 18

clo Frins suc ydroxyp

hy @bouseéttdnblock gﬂchl Wh%tj( kranslfﬁhh@ shelpacarth df@ﬂ)ztcef 51&@66115 70, fifth
derivatives g-cycl odextrin,

entSBfichent; ang ﬁ%vee%\rﬁaeg% tlﬁ%tp WEHEALS S sApSuh ‘t ihoguphy level is

hy 0
15(‘%1?%?&1@%(%’/{?%&% 'ﬂi%% &Kﬁl}%gﬂﬁg 6?(%;@ afljiegifocy h Fe\é é%st 6r2]114 shktrate 60 may
Co-hgvd ¥ pithsequnlctb atleutpotfgid thefirstpi(chof. Axawh) &fier the pitch doubling

POl 55 Mot ai Ao ins B sy e fatisrs et e liges 150. The wide

Pl o @itirth(fEatufe® 82 nfa§4be ago&t%aual@@gné) Afofer ceAGhAHEhE Wikith of seventh
fatty-acid triglycerides, glycerol, polyethylene

gl ypasies 130 mirthe wlidthiof m@dle@em 14410ffifls spactsobdfrmoay &0 be equal to

.an %Ptﬁ Ill&ﬁ 8 pgﬁrt%{{? L{ég led %ﬁ Zl-?et sgyenqgﬁ%acgm%&rgnsfer dlfgerently to the
S 0 |stﬂ|5§tﬂatd@0 diiﬂtlﬁg RGRY ctdb pebowdslthandBO BaMEErPErehtb@ b RURIddR regions 144
fl uaor.oqui nol one in the conposition, with nore

fs |o|olﬁ Bithispaces hHhducdp thesesistirpateripl @gqvgusb/ﬁgthchméhe middle regions 144
o n‘g)? glg;[g gb%lteéjg T ee%/(ﬁéc?%fxbééimmgf hl%&b% g&%gcfjo)]y gQ%tlons Aofh substantial

( alveeicalityiof éleyspader dilewallsSAh or 0.1%to 2% by wei ght

dependi n the ingredie The use of viscosity

enhanci ﬁg’ fgﬁ’é Hhegfop fﬁaBWSoéz 1P b e 9s it F%‘?ﬁ%necﬁfyte% may be used.
| nyemt ls%trmetd@ iNdISERFhd geﬁﬁc&lﬁﬁ@t&ﬁtubh%@ot &ég ka%ﬁB&tateV the

of sinple agueous solutions may desira

i nenkasE @bs:@rlpﬁ ¢tdredotrsm'glwd1a>gem bl@nndmml(ﬁHBr 'r)/SCH érea fluorocarbon

t ar get t' sue creas the ention ti

¢ h@FEm S eb e Kohn et plfema aiFie

ex @Bﬂhﬁtng‘iﬂi{s&’ﬁﬁ ﬁﬁHf@lc@ﬁﬂﬂﬁﬁn ﬂ@inyé/ 'a@ﬂﬁ?%éﬂit&lx]ir%ciﬂ%ma or mixtures
nmet hyl cel | ul ose, dr oxypropyl net hyl cel | ul ose,

hy dessofelfithe subetratgb nelu amtiea@yﬁeet myanne@atemmml over the bulk

h r [l ent t.hos

SRS, ST 38y 5P PRI B v
at peocesy &lllovkd by artddnd 11%? &toh pRoYedsad tradshaithe/Sdtiéim B-tHd8emiconductor
to 5% or 0.1%to 2% ght. Suitable surfactants

i névRpHaless twwtytubewa ﬁuo\f@e of pen-iitng exampis Hgubstrate 60 includes

o] I

DR R L M0 b L, BB i

pobys&ﬁhaﬁ@hﬂ&uﬁﬁ@tyﬁﬁyéﬁbyhﬁn@nsmb@npmnnmvmbﬁhgakagmhnemhﬂw

| b te 6 | | b
P Rha e sibsy B B S Bsg B roel Smigmising example, if
SO E@d strafd CRAQhEY hb®bn-c6 Mat%ﬁéﬂ%ept}ﬁ? bRk sﬁSﬁtfa?éj Gn oxygen-

nanes of Tween(r) 80, Tween(r , Tween

pobased rptasela(%lyh ahat OdCblmasmmn QukiBy pidfsmes hyoefﬁez/bbg ipthema, or a
oxi d t hose co

©nor AP E Tt e By BT i e F o G MR B RTEY e Cl ora

F127 or Pluronic(r) F 108) ), or pol oxam nes

(synthetic block polynmers of ethyl ene oxide and

propyl ene oxide attached to ethyl ene di am ne, such as

t hose commonly known by their trade nanmes of

Tetronic(r); e.g., Tetronic 1508 or Tetronic 908,

etc., other nonionic surfactants such as Brij(r),

Myrj(r), and Iong chaln fatty alcohols (|. ., oleyl
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di fenpi ram de, ditazol, enorfazone, fepradinol,
guai azul ene, nabunetone, ninesulide, oxaceprol,

W@aranyimehe, perisoxal, proquazone, superoxi dePCT/US2008/064521

di snut ase, tenidap, zileutaf, their physiologically
acceptabl e salts, conbinations thereof, and m xtures
thereof. In one enbodi nent, the NSAID is diclofenac,

f | dlubioparbde plasimn etcknorydicased Otdtdy the eamisomiuoiod alibstrate or bulk

anti-infl tory a t§ include the | QOXY.OENASE .. cccom o+
¢y pibsirtes CHBR copEmP e psgrice e nciidy Qeip s digride (5027,
et odol agy afffrerCRILBERhRE, tROW 1MW NG th&&idld regions 54 of third

ant agoni sts, such as apafant, bepafant, m nopafant,

nucatues 50 migtcatas dhapdt. ame luppied ipHdop FddBPsthe tlixkieatuxes 50 are

inhibitors, . such.as arifl torbaf.ullin r ol i,pr

1 rumenGRy R AP pBlce FRpghShRatingd By A R £ e

r obBilihast illubtiedintFaGs. 3{-3Dy4 pitios oPtherd Fedtines 50 S48 a so-called
as inhibitors of the NF-kB transcription factor; or

ot kT shaes rather thanthersercpliedydhitshapssigperied imbkes. 34720 ddowever, this
In eﬁllﬂgdi cht mh? bolifed {5 yred théﬁﬂ{gr%tdg 591,¢ my shape, such as
ant’i -1 nf Fanmat ory agent 1S cel écoxi b. e

c oend i ladvingrtie af-cdlled “@nthaperif Aaithmtraed/ indgGnB A4, intermediate

contained in the conpositions of_ the present inventjon

wi F521908P2 B4R &Rsols AnHenigddls Aesions Ségcgﬁlw@[ Eafmms S0gPaning the so-

t NRalleiPe.” Shageth HATHRE IS tRefE fEdi&at 8¢ In i i joi
cogglgzér?t r a? [ ?ﬁg w | berp(gu?ﬁ E:}‘la ent t%)g(?edgég@? dlta treerg%l?nsolrzoaJOIH
pr endnt22i anfl nzidedte régonsi 124 ol urthrsgatee d20,ipsevudisg thel soenatled)“L” shape

| ] ti f i t] .th . t i I.
£ % 1 arEh s o STRRRE A AF nis FOREL SRR e 1y Tpotures 50
t henayaRaRhéremalRidto BadBQfter ratheP@bh ekfORYbeM tibdtartRMly adjacent,

alternatively, fromabout 0.01 to about 2% or from
abesiin the eBbedimeablustrated in GilGs. 2dv b e shaoviomdklte 3 Abopertion of
0. 5% . Wej . f ow n lde

t o MRl 52 pr bRt M o TRL B BB o e

pr eadyy2 éMmiied fdatifes SAr@ingeidinees 16 Eadbrotiay dsijusttd®d in FIGs. 2A-2E.

conposition, for the treatment, reduction, i
an&BP sPEIoNY A neighberiag endsi d8riTeadiageniiorng Aaotheido a degree sufficient that
in t . X ' .

appi S ader SRBUEER drp Frl on ARl Feohired™R) o o Sidowalls 70
Pl gomnité sybskabfdl dostaaddedds IR2pdfdsptiadpacdsu2ber in a

wiih o aBeilsiER e ib HREHS e SRRl SR RPE e a feature size
r apged &famaEQutth(v@@is%e%&%}A&%%u NG §&fh 0 cgteinﬁg‘ L 262 of fourth

is"heated to 6 1 to . At a tenperature of about
C, spacvespyt aboni equelsdivolthetwidth BAKS ngddeltkgibnisd 2¢ € fduthfspaces 120

sol uti,on while m Xi three to ten nm nutes . .

¢ o far iy A it ot R 893 frmiddie regions 54
cogphirddetans BQ In@drAmeliatelr %i'bﬁs seAdsTthit Pfehtifes 30 B Ha%e Bfe same
the vessel over a period of three to five mnutes

whividthgp andse2e empnbies a lpprpwiddhongsmaller width 8rngades?. The width
‘o i 6 i - ) Py ; _

i St E ML o8 JFl R GERLO MERILEIn HIGEBATRIES gud the wiath
t 0 0Bends.52 Thiabéled ad Wd o e svitlthON6 io$ inpaticdigedegions 50a of third
appropriate contai ners. EXAMPLE 2 : Solution A . .

pr 6@EHET Y Wenbs tie spge phak diierepbdhamihe widihgVé obmiddie regions 54. By
pr i S j HeXAMR : [1Lit ] I e

B S A AR o R A
solnieintediateanegiogs 1 2@ dfdbirtwipagesddimeeyi Haive theEXibRli@ih4s intermediate

Sol ution A procedyre sinilar.to that of Exanpl L .
ao gt 3P shiea TemiEs So1 T bidhalitfm KinSr Sty s Jabeted in
COPPOSIA hows. EXAMPLE 5 : Suspensi on A procedure

simlar to that of Exanple 1 is used to produce this
solution having the foll ow ng conposition. EXAMPLE 6:

Ermul sion A nodification of the procedure of Exanple 1

is used to produce this emul sion having the

conmposition shown in the table bel ow. Polysorbate 60
(Tween(r) 60) is added to water in a first sterilized
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are nonionic. The enmulsifiers can be enployed in an

anount of 1.5 to 6.5% by wei ght of the conposition,
wopespseRer ably, 3 to 5% by wei ght of the conpPET/UBLMNG/064521

The hydrophobi ¢ phase of tHé enul sion can be in an

anount of 15 to 25% by wei ght of the conposition, and

preferably, 18 to 22% by weight of the

conposi t Vo xANMhEV 3 of middle regipna Sp o6 dedfeaurss A9 issgreater than F,

th d I

e TR o AR AR RHE B AT T8 fsares s
A pﬁ@dﬁﬁhﬂﬂ&d%xﬂh |a§by hdnyt d’léﬁ b@fordﬁie?ﬂmhﬁg thel s§ad¢i$ afltdrial, as illustrated
praduce this solution havin

copb&itikonl IRCES redgpgft hﬁ’em ﬂ;L\O{%@éwg@ng ppf third features 50
to

o Rl PR S S SR0, 0 g FRL o s
Th espawg l 20 by aterresponding amotne. Tabwédthel midde fz:gi:dne Bdedlabeled in

i 58 ab i 6 i ofPEAUE e Peh kst pB10. The trim process

S k irhdyedsd BE 4stg t@{eﬂu&:fth@ME bf RN gRhS 94 ﬁf"zpwlﬂﬁh H§8fthan F,
The m xture is fed through a tableting press at

c origperidorgsupsnithepitcd dogbling pdeess t‘@g})eplsad amtthesize af fourth features 62 to
t abl l.n .one the ent inv
pr (b? T sed n tho ﬁ%%l‘g? ?d tnf%aWW&“ ?ﬁsﬁ% f%ﬁeas‘?fﬁ © W“Ph of ends 122 of

anEbired §atdydl 28yl aniBid :aibudf asaRideMaegi6A 1 W are increased. The width of
resplratoriEl steni wherein such an infection is

0 CORDEAR 16 OB e F I Bt | o Rriotprogpsses aesknwmimin the art and,

qu t

Ju bR, alcho AR ASRAR e NEEE AL GRIPHIT &8 enas 123;0f fourth

t heparee $2Minai be eqial anationt (trhaehetkﬁltﬁe ﬁmpltcﬁﬁ)ﬂ@f thnl‘dl&’éﬁhres 50. It should
Ca\c{ﬂiet é or g ck of the t hrgat of a subj ect

CRPTegAtea gt HiedEi RIACST dogs é’é’bchapé%tthﬁ“FtMtéléPﬁ% rpter, changes
| ndhCR1RGe \&Altﬁ@&ﬁ)cﬁ 34 FdaBBed0 e{nlaefoﬁjiv\lﬁﬁﬁﬁés 1'26%@&%51%@1&&9&16 first
al so be fornmulated 1nto a spray,
admpitol &t efhegraiternof theahiod featuoes S0anay bectaarisfeyredfints tiehin@rmediate

s ubj %%‘Eé SRFF I %@%@%&gﬁ btgﬁégﬁ%%&% ggmsmng the

u n C§§z§def AllcfiaRCAkPRFIvely, dlsWeReBed | h&@in thterlséépiﬁa{élal may be
steroi d di abetes. The reason for this Undesirab

conlgpasitehon thetthied ferfumsi 3Bk i on of gl uconeogenesi s | n the

liver b h i on of nscription . of. hepatijc
envwnes FIGUSC AR Se8ldbant HaRH ik SRl ER Rhies s0. The
fr G@aoamﬂ@w&&lmsaré f@ﬁhec&bﬁ‘d@fo@ﬁﬁ? @k Sph@Mniai@ial on the third features 50
degradation of proteins (catabolic action of

gI God edeativelyictrdyng the m@yeréﬁ%tylﬁ@ astprevieusbiadiapissdde The thickness of
e BRB LA IR 01l 8 LGB i g

c a ladjaeenﬂ endsridi of eloircbfeemrmét)r e athkywbide, r’fh@&ﬁdknésdﬂ dof epR8r sidewalls 70

of .treat eg rat hepat oma é Thus, the

ol iR TBHLE 0 Hb Hog I Dler The Giaereidivisls 20 spae o pepstantial

t h@bniQdt 1@65&5“1@9 @4 fdﬂh%ﬁ%e@ﬁ?@lf&%ﬁg bl gblgtnp%se@%ﬁ %éc@QBO The
the activity of this enzyme. "For ean”pll

pr duubfgatares A eraremosed aeﬂhls‘mttcbnh FIGr 3R4Afonmingsfifiti dplacdstid0. Both

subst | one | ucocort.icoid
andTPRERS Ryt e (D) ofieady SoRe Fovalls 0. The spacer
ac bidewhllsem, figh shdres SA&J ﬁﬁd ?éﬂ/eﬁthléf)é&b' Uﬁ@hﬁg 8c 884 as a mask to pattern
gl ucocorticoid are t hen conpar ed epatic

ensyhsiate S9nsush agHefgrm ﬁmmhat‘é@l@s 67 A fisstiihesa$0 in the substrate 60.
hosph
01 Ucose 8L SR aRE BOU, IORE pich 1 begeiiusvaniigh doubling i

Al tlarunaoo mel and Ftlh ebdue V2 hi (GontdbeatcThi ¢ 8ot 75 @), the third
ani mal nodel may be neasured directly and conpared for

i ndi vi dual subjects that are treated with a

gl ucocorticoid for a selected condition and those that
are treated with a fluroquinolone for the sane

condi tion. Another undesirable result of

gl ucocorti COI d t her apy |s GC [ nduced cat ar act The
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This application clainms the benefit of the filing date

of United States Patent Application Serial Nunber
wQ20033607248, filed May 31, 2007. TECHN CAL FI ERCI/US2008/064521

Enbodi ments of the inventidd relate generally to the

fabrication of sem conductor device structures and,

nore specifically, to nmethods of isolating array

f edeaiwres S@havinga Setre nvleicbont Yavh oy deformmadrbysantappiapgiate

Sy SR TR SRR SR S s o

or 9demsiidthe ofidth et of &sls 62 biihirdaBathiies BY is BAWCI PGk "Ehe width W2
size of the features and by reducing the separation

di f sidse 280 fpath shageg A BB ey Fbeut (% @8 ap the veidihs\WVi e middle

Th e . . e . . '
IS BLPATE QRE BSOS LOBL RIS e v
I s fexumreefd isabant 200measThisifeatards 56 acetniened oy sbent B0 nm (by etching

di st ance .bet we t he.f eat ur Th jtch is about
a2 TS FEACSdhsbth weletiAbiVe RO iele repians oaals Ao 72 o
of TRiSHACRCRERS E@\Mﬂ@h Whe of RASME BeghdrRTnk B?fdaﬁhggafeg 130 about

feature. Wth the pressure to reduce feature sizes and
pi tigB pnpi Altdy theetds thowiddr oftands 22 difearth spced20ak apedhsed by about

A nventional .pitc uct | ro , Which.is also

£ ornd B aton A R R 500 §50u0 B2 BRGTTD; sPieetprpRail e formed
Pr @& esthe thrd feAtbieh 5@ heHthidknEds GReatek Manfor efhdl €one-half the width of the
multiplication is used to format |east two features

i n eads b2pdtforrt apesi 120 suthhatspaces sidgwalis ), subgiantisdlylsontact each
fe i) : I St materi

B B TR, SRS oS 8 Tk AT bt o2,
| Athiakhesd ofspacd sidewslls Toeiatbsug 96 hth (feonf showed] hin tb BBout 51 nm),
resi st material over%y({f}r}g the target nmaterial The

: i 20. .
f i epstandatly, ilwg epdy} prtbIrgestlgPndfe prageidevalls 70 isolate
m ) r ;L " "y H f .
AL AR S R AR G s o
f eapaceesddwalEd. flipostrernpet efthird ferwes 50,fab pstviopslyclescribed, the

which is laheled.Lh FIG_ J]A as "X " A spacer nmater] al
30 5Pt SRREHSTe R st [shut et siascr [ b & mask tsed to pattern
Mt drilerl Ay sﬁﬁstﬂa!e@@?%%@ﬁﬁ%iﬂ fBUI];Elll gatdrc% 62T3hesu§§’c§’_é§@50 having a pitch

material 30 reduces the width of first spaces 12,
f oofpnghdlf ekthe Sipspeh X2' . Spacer material 30 is

ani sotrqpical ly renoyved to for.m spacer ,si dewal 3. ..
asi | | us%?ya‘ftv%oi On_'gf 'ng E’é?%‘& lﬂﬂe p%{oebeﬁcéev?ciﬁx 8}%&‘ doubling is
Cr @B6ut$OGin QRElF is\ubei 33l M ghd witkh & Pof Midtle@egidhs 54°f third features 50
illustrated in FIG 1C which is a top view of the

i | 12pd theayidhnWiheof midsile rqgions J 34 ef fourth spases $2@wag be pbawt §0 nm, and
ea ' Fi f r re

oS Ml WA e Al RS SRR 0 S e e
spaitelt X5 deMad| Tha6;idtasVi bf etgls 52to€ thitdrfedthies 50 may Ba@bout 65 nm.

renqpval  of first features 10 produces second spaces 18
sun P fersires %&E@Fﬂ%ﬁn& i ppeuit 3 nygygh dhgk hepwidths of ends 122 and

si dewak kit 1288 ﬁﬂ:@'th%gé&ﬁzdﬁmﬁe%@mfabs&ttsoﬁﬁ?f\% })1%;8 about 65 nm
are used as a mask to pattern the target materi a )
ThéWI ), respectivelyt Mpataasgetwaitai®Endvalg LBickneds eged tssmon2s nm

feature 2 ee FI | ch i nes,or trenches,
t R B BB G0 Cenasbo b Fiy R dendhiied Prerih SR Btures so,
12'isofutiedg kY dedlerip gg@mgs 3. (13 %aﬁér@trahs@rréch@%h&%ﬁt?ﬁg@g ﬁs&ng the

to the spacer si Il's 36. The second features 3
t hispasespdavenls 34, fifth smaecst i gand sewerdh sraces2B Otrawanask paaycthrm features

Fr G anies A g S o R afPuiaaitog 1ot

feature 10 and first space 12 before the pitch
doubl i ng process, width X now includes two second
features 32 and two third spaces 34. Wiile the pitch
is actually halved in the exanpl e above, this
reduction in pitch is conventionally referred to as
pitch "doubling.” This conventional termnology is
retai ned herein. mthis pitch doubling process, ends
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according to an enbodi nment of the present invention.

MODE(S) FOR CARRYI NG OUT THE | NVENTI ON Enbodi nent s of
WoretRasw2vf the present invention for isolati NBCHUS298/064521

of features created by a pitBch reducti on process and

sem conduct or device structures produced by the sane

are disclosed. During the pitch reduction process, a

space r retodrer ambpdimgapebére e@oﬁi@ntdﬂ élilfdéaatureeéo dortns a so-called “L”

e S L Poh L BTG 4 LR TR SB 58 R s

MevfyibRlaveided ag bﬁ)dﬁ@iﬁg fiermidan raglﬁﬁssiﬂ of tRethsid Feiires 50 having a
si dewal | s nay a sufficient thickness to

s u madthy 3 ﬁ“ﬁ?%ﬂmﬁlﬂy ecalabﬁoéi afeavigiht We o cedich? oftthizdifeatisest 50 may be

ellééeg lﬁlaa{xgﬁ '@‘l‘éciﬁlﬁd RRATES Oqglt)y\@eeﬂlnﬁgd ﬁ)}zg ﬂ{hogﬁ%hy {e%ﬁmque capable

e spacer si‘dewa
e rrbﬁﬁnm’ergtthe tldsmw Ft Eounleshactd 20 mamnrefsanecSWah phdsCci?2 having a width

doubl i ng pr The od d sem cgnduct or. device
st N&%ﬁmgqei&*? Wiy i‘{ fé’aﬁﬁhﬂeslew% #é%gmpéces 120 may
pr %&@éa?wfdtﬂ@feﬁfeéf tHRh PCRA ShAE eﬁ&ﬂ‘t&@l@%&&l‘w %?L‘ﬁcfs%z of third

structures r emai nder of process flow i's known
t o feanoseSOf Flor. dBnﬁmsyrawk spdcer sidgwrdls d0 surrdwelorglianiy bithird features 50.

o b iy T B DSt e Dbt hsns Merspirs sl b e third
I NYQRIrO50 a{dearﬁs%&%ﬂchgdethﬁﬁgm sgyeemqeher h@bmb@ﬁﬁpawcussed The

descri bed herein may formed by a suitab

depuslinesoof spaesh ﬁldqwellsi Mqu@lls aboutipne-halpthel Wllfﬁht W@ of ends 122 of fourth

SRR PP KE GO Pl PRSI (3R o syl comtact i
pl aﬁdﬁil Zal,’lﬁaliﬁﬁgj se‘érbﬁlh sPéicep |Il3'($| A@illu‘s!t@zﬂétf 1ndHQ}OSCttlh@ third features 50 are
(" Dependi ng on the material to be used, the

de 5?5§ﬁ>‘fqdofﬁ>f@§’<§lﬂﬁktﬁ%°€iﬁdﬂob Eifthegpacesdd0 pyd sevrthspares i 30 are isolated
b

o 3Bty Sh e, 08 B JRLEEPEET e OB G paces 13

parateSus‘edh ammgiasiuto paﬂfbm thkr substigs 6@yresultitg indoets@atuteg 62 on

dr a

al f eat
acch Séﬁaﬁ V’g]%‘dﬂtic }Eﬁl%?fﬁg E g‘eﬁ{ifihveﬁ?l ghegr e
i1 ustradyeday b fob@ﬁnltlaéeﬂkﬁ;ﬂplm iPie pﬁ@@%e‘%ﬁfcve& ll;SepltCh doubling is

features have a mnimumfeature size ('
d e pbotilAg norandHeis abet T2 gqure(frese abaud 69 omrrotaheutﬁé alm)r els third

S ey B Jorn By b e BBl o line £ by

p I gs@ilhg 9 tHitDEhupdsS0GRF, &hﬁn% b thichrhiB 2 tn 1B d BANFBYS (P8 eliminated,
separated from each ot her b ourth spaces 120. The

di §Q®ﬁ@€ caeitahsests fﬁbh(faélam sraes. Bl witdh Wolefimiddlsaegions 54 of third
1}58? sS ?(g 18%8&%[5%%%8 ?r‘s;{ﬁ? %ﬁg?&g%gﬁé}ld? %Ef Qf %QHQ spacgs 120. The first

matp@eh Al bed)effmslntce&amfestﬂﬁ)es hivue 900 eat Spaser &Gewﬁlsdﬂ) D& formed over
of third features 50 maybe wi der than piddl e regi ons

5.4 Uasr i fadiressaft 4l adlick Sn Bigalenhan apeivahtofagerelf ﬂ@,fp\a@élsw of the
12

L20aBEI R OFT 86 1SRNt SELOOR ARyl bt ot

f eather escndd 122 ef Houbik spactd HIO. )Snambj cade 2?2 ¢fdfouniesmnes 2Orhave a width

such that_the spac ial, when deposited _over _the

© hOf OB (eS80 eSS 70 HEeBtGt At TAARIES MY Sbgut b (etween
i t 98t 38 tanPdnd HBSL41008 W@s%nhl fInds eﬁd”s21 20for QN dpaces 120 and
spaces 120. The width ends 52 of third features

50 ispteding lsevonthosphcepd 30f Upaielsermioval of third (ratitessiha thespa@d sidewalls 70,
e _con t ble f urt ac 120
sel 11‘ﬁ i"BH1°2 Il ’bygg %Veg%ll oselgt1 ?61 ﬁor%]fa RANE E%‘ Ig Pseﬁﬁts é rnfwﬁk %o cich the

therebetmeen duri ng the pitch doubling process.

expl ained in detail below, the spacer naterial nay be
deposited at a thickness sufficient to substantially

fill ends 122 of the fourth spaces 120. The w dth of

m ddl e regions 54 of third features 50 is | abel ed W8

and the width of mddle regions 124 of fourth spaces

120 |s Iabeled WL The mndth V@ of the n1dd|e reglons
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phot ol i t hography, el ectron-beam|ithography, and X-ray

I'ithography. The lithography techni que nay be sel ected
wolepsnd7ay on the desired size of the third feR€CTUSWIFE64521

and the desired size of thd4features to be forned in

the substrate 60. Resist materials, such as positive

and negative resists, are known in the art and,

t hepldigeQ0. afhe pagernderred ib gubstnatedi@thas k piieh ef ane-hlfeof the original

thirg Bgatures 50 may al so be forned from ot her

saé}|?|6ial materials, such as a carbon-contai ni ng

mat er i alBy way stidn-litihigRabhpleif @fe gitaRr td b idhidve@by pRéh doubling is

50 may be etched into substrate 60 prior to depositin

t hebepaddim aed B is abouids> wpebe width fedval middimregipnes4 af third features 50
f - | . )

9 3080 T e RUARAES PO RELS P 8 Gk Py
norabbutristrinmgind aenpidéy Wizhef ehdtd 122 dfdaurtr @acd0 20myayttavadoat 35 nm.

Houranat T of eadh iR i S TaPecipou G hasped, the firs
by feR%ER DO AR r?pia&é? QRERAIN 730 ﬁﬁ%ﬂ AlREess Egﬁa% Z@%t%o%t 17.5 nm may be

features 50 with ends 52 and m e region
di fdeposatad ovérdhénird dehturae 59, asplating dipasewenth 2acws 130. eftgtgpattern

122 a ' e _regi o 124 of differe i dt hs b

{ oranone) Rhe iR Rt yPRg prst SERE Iyt B B gy orm features
di fdfes ant inwhél§ubstratés0 kiamla biic s¥&s0amh., @ mask may be

used to pattern the resist material, formng the third
feature amepthasiaftisplapgcpaces betweee fretitisrgealgscyhibe pitch

th ' J [ itive. i st .or a negati
SR g B Sl by AR R Bl MR e o
si rilhsatatetlan FIGs. dAsIC et Pid. be Az shbwh i FIdT. Sal bfi @9aypdf @ffh features 80

a pattern suhstantially simlar to the ne%ative i mage

of 1% HESYEeR pehitrats 0P ealongowith pixhgfeatare Qo ddiedith fiaiures 80 may be

f ah . . . .
2R B Bk 101013 B0 SV EURRAPRL sl G e s
dedeatio®f bymidb spaces WAL, €l st fdaeuré&DGHay DA lanattd 2Bjacent to ends of

o Ba RS 8 e Bt e ARt iy iapeba sgioned n
enghb:emity AR andtie Y@ tlﬁat Z?acl(nlsﬁ@ev{/:dl@% 2BDositd@BR Rl i features 80

thereon, "to substantially fill ends 122 of the fourth
s paoé sixtipBatuRyYbgonet infporubstantial comjace wathine anethetsn BR rohth

1 shteh 30 MR s TS Bt BRI g i
matspsidedll 6. Mlie hsteG AR nBhLoMhE Prosed¥iacr %ﬁé@tb%olﬁ@ﬁielcé@ghth

structure processing and that is selectively etchable
r elSBaGey 09 may he anprewiondy dessebed-o f or m t he spacer

si dewal | tA§1 I ] ' i: '

"sel ect i@gﬁgihete C a%?g"é?%@#htbﬁsglé@%lg({rélla fée£§< rfgptr%ayabr? formed on
et che subbteat©60 BY dépasing alkedikt o2 otheingasrifitiglah &erid] banhd dktrate 60. The
of éﬁ{lfft her g@t eri.al exposed to tfge same etch )
chdiihdFatyres priand siyth feafins 98 ma e foamed liamdhe samermatgrial, such as one
of ofind R@sial &RV | AB&. i i

anot heer rmtaerplgl gil gégggsﬁog?tﬁggggﬁgg%?l&ﬂghlgﬁ%% 1flrnf/ly be patterned
Theismgtae pppropdte triask, Sornsng tiedi fhfearanes 80 saghile sgiceh B, end sixth

at bstanti al.lLy .the s rate, or a_slower rate,. than .
¢ ndSHa 9P The g e @GRy BF Rl oS tpgbatasg U AU or i feature size
anigsdildr ARinT. G EWay SEAIH-BHRink Sx 4861, the fi&h FohtdrBES0 may have a feature
material of the substrate 60. For 1nstance, the

sulsize 0A1 @) WO ofrayedue size eff Tamd fowsvers thsfeataresize suaytbeamy size

. BTSN SO iy, Bt

us dehtite D@ inthy beBebstaitially Hudak asibay babecnte®amstadidly perpendicular to
i ncludes silicon wafers, silicon-on-insulator ("gg'ﬁ
substrates, silicon-on-sapphire ("SOS"') substrates,

epitaxial materials of silicon on abase sem conduct or
foundati on, and ot her sem conductor, optoel ectronics,

or biotechnol ogy materials, such as silicon-gernmani um
germani um gallium arsenide, galliumnitride, or
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Spacer sidewalls 70 may be fornmed froma material that

is conpatible with the pitch doubling process and with
waQasasrent processing acts. The spacer mat eri BCT/H&3008/664521

formed fromany material thHat nmay be conformally

deposited on the third features 50, such as an organic

or an _inorganic material. By way of non-limting

exdhpfigh f@h@e%wﬁhmg@hlsatceﬁéw beﬂblstrtlt@d)m FIG: 6Ad @y way of non-
("

%nglf\lg éxanﬁ é{Fé 531% f@ﬁ%urggo aﬁlslt(g)aanqﬂleaﬁlrhﬁ ¢ %r?%ré‘?arpf%be one of the

dep&ﬂéﬁ@ﬁpx@ﬁoﬁ&led&d@meﬁ features 50, such as by ALD
However, ot her dep05|t|on t echni ques naﬁ be use
| ong as A ARacsiyagterial Y @mtl&ed@wstbaﬁﬁ agatyres 80 and sixth feature 90
[
P ARt pAADIREFR Bhm YA BT AP BS0a PBAL 5B. The
rratspaqeatnafelnatmahbe spaciehe mateeinis @l"evmﬁ)spak:smtmg aad chay be conformally

B ER B i Bt 0 B BT Bk apatardidewalls 95 may
SPastifce ftheloie éf&hg Qgﬁtmﬁaéeb €6 PRSRILInIRERA Slced £30. The width W12 of

substantially the same as the process of form ng

s| danyth spasegb/G m@yrbcspmﬁiguredap @s icadnaBle cighith gacéssl 60 to self-isolate by the
'l ustrate n FlG |B- e h acer
o1 GRS Conat it e TE POy BRSCRs, g spacer materia

S p&ﬁzﬁﬁoé&@os@& at & thikkne&tsaeficidht fo bstdmia ?'(fﬂlafﬁﬁtﬁ sP8RE 1Y, The

ani sotropically etch the spacer materia
s elthicknsgs efcthe priceignaigad ndyealspdecefficient &r teéuceub@ widtirleéeighth
%pfcres T8 ?ora{pﬁtox@ﬁé(te%%h@&n?e%{dﬁ%scﬁﬂ f?éat%%e% %%d "[Jﬂ I(jj;lhqgmess of the

ogen-contal ni contal ni ng

dl Ispaset sidByalledp rﬁziy s”mbﬁtahtletlﬂlytcbﬁgspenﬁmldhe w1ditf1 o‘f hﬁes&ﬂﬁxﬁ@ﬂ'ely formed
material is S Ox he ani sotropi.c

et dhsubsiilg 693 T ae Pidth 2f PabGRish éﬁ%w(m@rad ;;Y Beise ﬁteﬁhlﬁgness of the
pl %Eé@r sﬁe\kallsdeLég AR\t & i reules 80 n%@ 'teﬁ]t't}{] aces 180 may be

-Contalnlng plasma, oOr co I nat
t h sub@dntla]lﬁ tltetsemsp Abespanertsatavalls PS nﬁ'yib&lﬁppdsi‘ted at a thickness greater

ani éot ro E\P 918 |5(P 5}% %on%jae?gthe g@dig%%gﬁe@ssﬁ%g 12{3 %herefore spacer

i's %ic@(wﬁﬂs by c&ﬂ@ﬁﬁf subkiEd BN kbiftact Quitht Jﬂeraﬁotfh@@ihl’éﬁeeﬁn{%%pﬂ@% 170,

be renoved, as illustrated in FIG ID. The th

f estibgtansiabpfitmg nivgh seares B andisalf-isotatiog theasighth upacabﬂ@o between fifth
forfeaeurgglwg a devel oped resist material or for

renoving Other materials fromwhich the third features

50 are fafereibhtiSipabesaicoharitslara 8y kpRwhsildwdIR®S5afifth BAfires 80 may
therefore, are not discussed in detail herein.

Re 6 VSRS adnasifustead ip 4G 5. pFlesiiidle SatresROrmgy bt rewa@@r etched as
£ SRS, 20808 AR RSP o e
e nddthifé@dues 80 Meckqbrevmegy tiested.4%he alh&nﬁn%cés@@Omae/@rfwnded by

wi dt h ofXW ai{gg? %Q Ie regions. 144 have a w dth of
VB SPESE HIFY RS> zﬁea%?ﬁ 89 #ift ¢lpveatntpaces 198 agg igolated by spacer
| sQ|Rkafs @3’ 51§&5tﬁ§ §pa§é1%?(’l’éﬁlahl§ 99 Qorib 1S sﬂtaﬁﬁﬁﬁ)ﬁtﬁgﬁgﬁ( one another

si dewal | s cone 1 nto substanti aii contact wt
anat histh SpﬂCQSﬂGQ dugeg the pitoludeublinp aoesssl Ae denth s;gzcemmo eleventh

itch d | dt h WB of th
P e gPS ToD A Poofri e e de ol 56 b i Sk 60
W dédtind fehtidést(RotiBadiiatedy alkPlies @fot filfstratd) inhd étﬂ?ﬁ“ﬁé ¥0. The

formed 1n the substrate 60. I n one enbodi nent,

wi drapsfgpoidhe patiermintdhe Sttbétjat@ 99 mwbe@nﬁummsm@wlﬂdb@cnbed

nav g i SR Clelturef B b MmOl A ihedh gFeaturesto be formed
substrate 60. As preV|oust described, F is the

m ni mum feature size of third features 50 before the

pitch reduction process is conducted. M ddl e regions

144 of fifth spaces 140 and seventh spaces 130 may be

of about equal width (i.e., WB and Wb nay be

substantially the same), forming fourth features 62

and flrst l'ines 150 |n substrate 60 haV|ng about the
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contai ning plasma, a CHF3-containing plasm, a
CH2F2-contai ning plasma, or mxtures thereof. If the

W@ wstisEez 60 i ncl udes at | east one internedi aP€r/US2008/064521
mat eri al over the bul k subdtrate, the pattern may be
transferred to the internediate material using a first
dry etch process, followed by a second dry etch
pr o8 éssubgirate ehatidethe whdth pé thespacer sidewidlsWrmayoendrespand to the width
sub . e | sirate. By way of
noﬁ§$$%$y?%%b%§%ﬁ% gbhgglguggﬁ ate 60 includes the ARC

over t helns@otheonabulientstb sixtiafeguey 90 Hal havdsd frrkBlar shape, as
fiuorocar bonéé)l asna ma%( be used to etch the ARC

HBriflestrateddp FiG£4. ybicowdh Besitp P nay e loraterdiasentioeads of the fifth
et ] hstr,

a5 RS SRS PRI WA 8 10 o

a aHndtaredgofbasinhrieatmetod! may bopesitidneé ibprlokinsitibstthafigh features 80

an o enbased. pl a syc s.an 2/ Cl2 pl asma, _an .
o2 Tl s s aBE) sopitig fh hhies SBAdoRd i re 90" come into
pl agBRafRY chiftacd $8E dne aRStRE ih AR KRR Qﬁ%l'eg' P74, aA?%rEﬂ?rxg )}h%sehape of sixth

material. HBr/d 2 or afl uor_ocarbon. asnma e
us edatig WX, other hewcessracis onefLtotiglate thesighslt spaces 100l rkay be as previously

substrate. et , cont | at ed pl agma m strie

Rt E sarRar Fabs fieateds 88y Y RS oig e the it
entostine 80 and Kiethviesttule 908 tRf sph&t® sile@alll£99 fBLaASaIBA 1 Phhe ninth
third features 50 is greater than F. As illustrated in

FI GRaces A/@mrodusmgand igplatwgdentieepases Hile Ffib SetynesrtOl mpay be separated

tri r i i.dth, to abput .egual .

t o TR Pacofih Gl SR 108, THE QAT e RERM SE 80 and cighun

porspacs 166 ntalyibe dofifeqiretd @sh Bt hpsrEtcd doablaf), tedth sphces 180 become
ther than the so-called "T" shape" descri bed

shape, .
in ‘%ﬁi’%@ pASASer MaigEH<leposited on sixbleren?0'may be used

with thi ' .

Such s ongirRRLHfEe el R STl ARNUARRRTmods may be

i | Isubjectad edadditidahiGrro@Aasing fit modwetithd desired)intspsatEdeirduitidevices. Such
ends 52 .and . m ddl.e . regions,54_of .third features 50, .

pr dUPHFTRS BikgoYs é%ﬂ]leé‘g angl thergfare, ig %Ottdﬁgé’“g@i t Qeﬁtﬁﬂotfer?lﬂef“or the

t hishre dRAbMbRONDY pattdth&T IBEH ' i bl

123 o ! e%é’?ons 1%&%@&f@%fdxr%?E@g%géé%@%%%d&néﬁl%%es& Inone
pr expplepielamgscesapioeess; the pafteapes substtatetpony ingtudefirenches in an

t he urth.spaces ,120. In this odi t nds .52 of . .

t hioﬁ‘%%f“é%a%%%eg‘ “é’é‘d‘r\féve 6%"‘@1328‘68 ?)ggeqogf@{] PR ?f{eooxé‘gedﬂatenala filling
ot hie trerichtd) ElhetshEMcesTdise Sddd@bREISHBShaNbé Alahdtized, forming

adj acent, as in the enbodinent illustrated in FI Gs..

2 Acopduchize linesip thepxideanatgmgl. Pagweseeane prasesspeirg lshowi igthe art, and,
en ' . not her, rather than

suglz?gﬁ{e?a I@ggﬁﬁgg%dlbﬁg&gﬁlggeﬂ]% of third features 50

bei ng adjleabote-imenttaet netivdrmaysise usedl usfor@tsedlidoAdidtdesdevice

2A- 2E. Thelg?grt i opns of nei gfhbor i ng ends 52 are

adjSHEEHTES {5 BRE T8RP gy ess uFlfe naftermed sybgirate 60 may be
{2 AR R B bR, P 154, i
subsgitdant acabssommacs (SRAMs)Sert@Qeatrdic fembtibs FEANEAND2d NOR Flash

The third features 50 forned.i he. resi st or )

& A RHIEP AP TSErSF U B R i e TP SAFETS) GMPS imagers
abaud flkt-%aN81 displgyse 3 W

of ends _}?Lzz olfsp ?%urt’ﬁ”ifp@f?%hég%%@gﬁﬁgﬁ F. H'Ilg'ﬁlzé%ate 60 may
wi demsedandernungia Flash dejiems 124 of fourth spaces 120

may be ] |.50. be about..equal to .
the wi arrong s 180G ales B0 a e FUaR R RPN G acls Hepending
50 upbimnthe mneeetizdd wed agd DB préx@escdbisedlin FamigadndreSowtg BRYmaterials.
have the sanme width as ends 52, or may have a | arger

width or a smaller width than ends 52. The w dth of

internmedi ate regions 50a of third features 50 is

| abeled in FIG 3A as Wb and the width of ends 52 is
| abel ed as W. The width W of internedi ate regions

50a of third features 50 may be the sane as or
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adj acent ends 52 of third features 50. In other words,

the thickness of spacer sidewalls 70 is greater than
wW@eroosqseER2t o about W 1/2. The spacer si dewal | BCTOSTO8864521

into substantial contact in7ends 122 of fourth spaces

120, formng and isol ating seventh spaces 130. The

third features 50 are renoved, as illustrated in FIG

3D,AddattamiaHy, ahiy of thespavementided Bos mafyiutiline spHipésprodéses to

and seven spaces .1 are i t ed by spacer .

o1 qetnmeh o R R, ANPuy R bt B dspehed sbove, may
14Qcc@nshich QY eRhding RGE RSpl dndsidiBi fliSioH Y6FindSdepodBSKof Rlditional
pattern substrate 60, such as to formfourth features

62 raaierials, et of dyetchingpandehendcabueshanigad pelhingy ameang efhers.
non-1 i m-tj . ' ' ie b

none | o f ARk gl L S0oL Bl DI EYS S spaces 12
(f metweahthitd BAurenSOAuahg b bitdtbdsubling pfoeedshilr shbeldtberu@8erstood that
50 havi ng 3,teature size of about 92 ran nay be forned

by e aispredprifatiens or theaiFagenpling erseesaeusablsavifh teismpgdiments of
of g LONS I f ' 3
5 A SRR s iS85t PR s
abauety beffttemed, Fhenwiddarl/ onudtier prgtssst@ th afy thannet hecessary for a given

spac 120. equal s about 7 and the wi dth f o
o BB AEteS S0t as s HBES oL Sotf Sievalls 70 dgepsited in
NMends1 BUHTourthatds 120 iPbduahio’dr BRlVR elintoRk hdifhgal dHEW 2 of
50 is about 200 nm Third features 50 are trimred by

abeuds B82. nm (by etching the third features 50) such

that the_wdi.h of m.ddl e.reqgi gns. 54 equal 0 2
- 7o 30 S0 2lsaBOP i o ANt i Ty alies 50
r eghayite ubédiwith ehdudintensRATRSprdstdt inferddAUF oA S&nIPR, regardless of the
After the etch, the width of ends 122 of fourth spaces

12 dithagraphy peassesdispd topsedice dge third featuses b embodimants qfie) present
to; (Y 7 > formed

ov i e iy Bbiclto i BBAE ok AR GBIl B R 0

or equalWhite thaérvieatidn i Resceptitilditoofarivbemedidisations a@ivell as alternative
foyrth spaces 120 .such that spacer sidewalls 70

s uBITRAF ANPFTBatiaRs: SREGKN Gra0erments ktyg dearpshowg;byegay of example
en r : . i.d

ondé kel A0 RRCES R, Nt ot el Fe
nmugfiersinpdibetithe 4nvention s aotliboiied 16 the pandiculadnstodithérad diyclosed.

fil)in nds 122 of fourth s s .120. The spacer : )
o1 AR B R eEB e Sl TR CHAoUe T s Hpr b aVemaives flling
Wi ekiithin @€ ¥gigiel alkyscoposit thé Mvél@tiénrh@ld%ﬁh&i@Fﬁ@ f@fowliR@appended claims

spacer sidewalls 70. Upon renoval of third features
50, as previously described, the spacer sidewalls 70,
fifth spaces 140, and seventh spaces 130 form a mask
used to pattern the underlying substrate 60, resulting
in fourth features 62 on substrate 60 having a pitch
of one-half of the first pitch X. By way of
non-limting exanple, if the pitch to be achi eved by
pitch doubling is about 50 nmand F is about 35 nm
the width WB of mddle regions 54 of third features 50
and the width WA of mddle regions 124 of fourth
spaces 120 may be about 50 nm and the width W2 of
ends 122 of fourth spaces 120 may be about 35 nm As
such, the first pitch Xis 100 nm The width W of
ends 52 of third features 50 nay be about 65 nm Third
features 50 may be trimred by about 15 nm such that
the widths of ends 122 and m ddl e regions 124 of
fourth spaces 120 increase to about 50 nm (W 1) and
about 65 nm (WO), respectively. Spacer sidewalls 70
havi ng a thickness equal to about 25 nm (between about
20 nm and about 30 nm) may be deposited over the third
features 50, isolating the seventh spaces 130. The
pattern transferred to the substrate 60 using the
spacer sidewalls 70, fifth spaces 140, and seventh
spaces 130 as a mask may form features of about 25 nm
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other in ends 122 of fourth spaces 120. Since ends 122
of fourth spaces 120 have a width of about 72 nm
W@ pesan073t dewal | s 70 are deposited at a thi cknREEUS2008/064521

about 36 nm (between about 18 1 nm and about 4 1 nnm,
substantially filling ends 122 of fourth spaces 120
and isol ati ng seventh spaces 130. Upon renoval of
third features 50, the spacerCsiAdEval |s 70, fifth

sp .140. and seventh spaces 130 forma pattern that
isaggédségmggﬁ%sk to etch thesubstrate 60. The pattern
formed in substrate 60 has a pitch of one-half of the
original pitch X. By way of non-limting exanple, if

the pitdh toAbachenpbseaticoiduplor Bhrigdion) ¢amgpristngabout 50
. : . Sy
P E b aRHt R D8 Ll Bl Ty o s

t he wi dichmpdisiaf amiiddleecgi@ghomss 424t width ent dtheSpatamd having a
120 may be about 65 nm and the width W2 of ends 122

of four SFCEHAEEL 38h nay be about 35 nm The width W

such, tﬁ Sf?afcietlfrsé(géwpﬁm? 8 % %%}ﬁ'b%ﬁ?rg ggrt]ﬁr@%%gg er s |t%fg§’/§ﬁ%) aé% sidewalls
havi ng an silistikheseneguwith ome alothet atltiie 8t lpast omeyerilepf the plurality of
deposi t over the third features 50, isolating the

sevent h ?ﬁgf%s 130. The pattern transferred to the

substrate 60 using the spacer sidewalls 70 as a nmask

may formfeatures of 25 nmin the substrate 60 having

a pitch2of 50 hemetigtbefivdaimple tihetpinforing aplimatyspfdeateres on a

bet f eat ures. creat.ed the pit reduct i . .
e PSR B BB RBYE! b OBprspgsng v
an lad diahitenaldiil etthebEleashdné ¢ddusttthaplaehlityofffb4tares SA- 5C

and FIG 6. As shown in FIG 5A, an array of fifth
features 80 is present on substrate 60, along wth

sixth featur i £ :

separatgd fr?ﬁ@ggﬁggﬁiééﬁﬂbnﬁgﬁﬁ{ﬁﬁ%%g%gg%fgg“gﬁ%“w§§°na

be ssleyrateatoatpribesainrhing tisd at idast @@tcud of 8@ pyralitly of Feagpecsadstantially
170.. The sixth feature 90 be | ocated adjacent to
en&gmﬁ?“f?@PQQ¥@ﬁFW%g?HW@@H§§?‘Wﬂ@“?ifth features 80

and sixth feature 90 may be positioned in proximty to

one anot her such that spacer sidewalls 95 deposited on

the fif#h fedihgmesth@Dofatadmsli, wthiareireformmeg QPubiysofifedtares on a

substantial contact. wi.th one anather n the .ninth.

pavelale gt Bl Hafnfitdeades iwetfearpgrali | |

ninth spaces 170, isolating eighth spaces 160. The

materi al.s and_many of the process acts used to isolate

the ei ght h spdesacthaiofipaipd . adersirelprping aplarelordffeatures on a

Th [ £ LT | €] n i.xth

f eartiraleeh Rk B R el SRR BE B B Bathll sasgerea o
depas hitdthg aad sqatsdd Wra diktarde. sacrificial material on

the substrate 60. The fifth features 80 and sixth

feature 90 may be fornmed fromthe sanme material, such

as one gf th ' Vi ri o T

resi st g’r S a?rhig?lige?lﬁda t?ﬁgg{ﬁg?i’ gﬁ{%%fog@ﬁl daté?%‘raﬁgﬁ%ﬁtﬁas ona

an selppriepomptiscsrfasking tlerplimbtytdf dedturts havirepd distesce8f2tween the at least
ei ghth es, 16 d sixth feature 90. The fif )

£ o S0 Pt 6 Riskofftnien iso ol b s ik fesmshal hepigh between
at i Jl@ality’oF fédnags.gr eater than F. By way of

non-limting exanple, the fifth features 80 nay have a
feature size of 100 nmor a feature size of 75 nm

However, the feature size may be any size achievable

by conventional |ithographic techniques hi one

enbodi ment, the sixth feature 90 may be substantially

l'inear and nay be oriented substantially perpendicul ar

tothe fifth features 80 and the eighth spaces 160, as
illustrated in FIG 5A By way of nonlimting exanple,

the sixth feature 90 may be a Iine. The substrate 60

may be one of the materials previously described. A

spacer material may be deposited over the fifth
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transfer of the pattern into the substrate 60 may be
conducted as previously described. The width of the

WO 2doshsG7eat ures 80 nmay correspond to the w dt hPGF/UBI968/064521
features to be fornmedin thdad9substrate 60 and the width
of the spacer sidewalls 95 may correspond to the width
of the lines to be forned in the substrate 60. hi
anot her ‘&nbodiheerethod dfelainyt whersat formeing! plmytyrtﬁ\f@tms ona
irr as i1l ust
t eafop aBisaRBRR sl et Bl O AhF Bl bEieafirs b Fiiole, whereina
fi Khidthfoead biEst tBOfirnshadals 168 tlse@rhamt}e@fefmmtd Rgiohiof tHe first space.
features 80 by ninth spaces 170 (not illustrated). The
sixth feature 90" may be posrtroned in proximty to
the fifgh fe I 5 0
the fi1en 1 oardrRDhRtin i WhbrePBGRinabAENSuEGU R Ach feature

Cc ouBthe plidalityilos feantresaionqmmésalhpowmgrthe Rpacansitiévedllsiana tHickness greater

ni nt h spac s 170, fromthe shap si xth

f e HAH08 e@‘tﬁ to &OHb?neptaéfie@staa@t@“ﬁsee&ngwr algognideatpes.

ei ght h spaces 160 may be as previously described in

FI Gs. 5A-5C. Wen the spacer sidewalls 95 are forned

on the 9ifth Tﬂleatﬂnlnce@fwmrid figihet wmwfwinglem@@ing thd‘qelurality of
g r sg s, 95 substantrah{¥ t.he ni
gadures; 9 %rsa%r&r RMBARNS 3P Hfraestaeﬂrlrr %)ﬁgea&dergtts

Flfth features 80 may be separated from each other by

ei ghth spaces 160. The di stance between fifth features

80 and &.ght Ahe pratlecs @@@lm&yﬁm@etmmp@umma thapattern

up%n |tch}goublhn ({% acesd 18 h Iated
AMEPARe P RRer Ce%r%n e ey g‘ﬁ Shoa

Patterned substrate 60 forned by any of the

above- nentroned nmet hods nmay be subjected to additiona

processilhg té\iﬁ%%@éct’hé“d"ésﬁmé@r% ROBBRSREd circuit

de [ -
B LRSS SN 5 B AT vidr

sake of tlexamidtle regabmofpladplerah@obffedﬁmbs,ahé 60 may be

used in a da ess hi e exa e of a

darRaseehdwgs n‘gsg f‘ﬁttﬁ@? %ﬁ‘t‘f"ér WB%F“”@&B@% gg‘k‘% SRR§CHRfy narrower than

InC|Udenh&&89£ﬁ§mo@ﬂé npgeekde material. A conductive

mat eri al may De deposrped over the oxide material,

filling the trenches. The surface of the oxide

mat eri al hen

lines i AZt he Sargwﬂg&g r {,I%ed%ﬁ;f 2 ngglg% gg Eg'en\é/flg plurality of

kng%mﬂbmmﬁmﬁw@@q@n@a@maﬁmerefore are not discussed in
detail herein. The above-nentioned nethod may be used

to form sem conductor device structures that have a
dense pakter "
subst r a?é 60 pl"h(g @fco&%’uc?oer%%glcg g‘th}cg}g 85 Igl%lggi ik ?ﬂnljc%er compnsmg spacer

dy srlswally @ﬁ@aﬁﬂtﬁg e;e:hsmem&@ of BRAIYEY, wittei the sf):iij&ﬂﬂﬂéwalls are in
access menories é ferroelectrlc menori es
NAREPSEENORIae % lhorrefmheégl theerdse) rﬂ&%sf‘érbstwesa@hcfasf the plurality
gp hgld-effect transistors (FETs), CMOS inmgers,
glat panel displays. By way of non-limting
exanple the patterned substrate 60 may be used in

forntng evi c of the abgv ti.on

nct s maytbe. QDRSHHEATGCKH SBeRerUGIE OEBEn - Y el Adiacent space
t h@ld@ﬁﬁl@sf 1's<§1ht% SRR IR AGARSAT feis@ds.i n form ng

and renoving the materials. Additionally, any of the
above-nentioned acts nay utilize multiple processes to

acconpl i §h t bﬁl dnglogd dgﬁg%,semﬁgg ggl fJ . hﬁenagle ends of the

processrng escCr i
cl 9ama1rngoffeem]rdsnsph@ﬁ§@t rr@napedirtlﬁ Usshaye. dopi ng,
deposition of additional materials, wet or dry

et ching, and chem cal - mechani cal polishing, anong

ot hers. The above-descri bed enbodi nents naybe used to
isolate the fourth spaces 120 between third features
50 during a pitch doubling process. It should be
understood that there are no Irnttatrons on the prtch
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3. The nethod of claim1l1l, wherein formng a plurality
of features on a substrate conprises form ng the at
wo eastisorz end of the plurality of features — PCT/US2008/064521
substantially adjacent to ame another and separated by
a distance. 4. The nmethod of claim1, wherein formng
a plurality of features on a substrate conpri ses
formng the plurality of features froma resi st
material. 5. The nethod of claim,1l, wherein.f.ormng a
olural 1 1 of 4 B SgRea G fiicat el samPUdBET o m ng
t hgo@ing 8 PRiralAN 6f RAGr&fontWRbitka, Al firkteirel @U@ty of features
staggered to one another and separated by a di stance.

6. The msiensd ipproginifntoendswiaeeimingolentnrrg o4 theiplwralityrof features; and

of _ ] t.rat S - th .

o (A8 BB hal B B L S bh e scevan
| east orig seschnafl dohRcplidh ahd dnptiet af thatndsed theasmat@features of the
or about equal to one-half the pitch between the

pl ur al i taRtyRERAHES. 7. The nethod of claim 1,

wherein formng a plurality of features on a substrate

conpri ses separating each of the plurality of features

by a fingt sphsemicombrctr dedcestdichirgfcomprieing: of t he

first space.is |less than a w.dith of 1 ddl e regi on of . :
t nd YR o frdies 3 et St i RrferiGegared riented n
form ng ﬁc@@%ﬁg tS R WRkdnSaifiig ERGRed ahdpIBrity df¥8atures; and
plurality of tTeatures conprises depositing the spacer

si depedel betwgenghq fiist feaissangrtbe tesrainihg feabiresexfiilad pltlity of features.
about one-half a distance between ends of adjacent

features. 9. The nethod of claim 1, further conprising

renmovi ng 8t he THeweldohiluddr de@Rt Yir@Gure@f ERIMN @, Mahéomprising spacer
conprising second spaces and the spacer sidewalls. 1

Theldewalniirprngding iepshoof theplirity fdpaivics witpreip thesbager sidgwalls are in
th _ i .

spanRirial Db RTRi ShO A 2 fEIPa- WRER Bl B gng e
devemainBigrfettings ef the pigpalitg bfifgatudespl ural ity of features
on a substrate, wherein ends of the plurality of
features are wi der than m ddl e regi ons of the
plurality of features; and spaces between the
plurality of features, wherein ends of the spaces are
narrower than mddl e regions of the spaces. 12. The
sem conduct or device structure of claim1l, wherein
the plurality of features conprise a resist material.
13. The sem conductor device structure of claim11,
further conprising spacer sidewalls surroundi ng each
of the plurality of features, wherein the spacer
sidewal I s are in substantial contact with one another
in the ends of the spaces between each of the
plurality of features. 14. The sem conductor device
structure of claim 13, wherein adjacent spacer
sidewal | s isolate the spaces between the plurality of
features. 15. The sem conductor device structure of
claim1ll, wherein the ends of the plurality of
features conprise a T shape or an L shape.16. A nethod
of sem conductor fabrication, conprising: formng a
plurality of features on a substrate, a first feature
of the plurality of features oriented in proximty to
ends of remaining features of the plurality of
features; and form ng spacer sidewalls on each feature
of the plurality of features, the spacer sidewalls in
substantial contact wth one another at the ends of
the remaining features of the plurality of features.
17. A sem conductor device structure, conprising: a
plurality of features on a substrate, a first feature
of the plurality of features oriented in proximty to
ends of remaining features of the plurality of
features; and a space between the first feature and
the remaining features of the plurality of features.
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