METHODS OF FABRI CATI NG SUBSTRATES TECHNI CAL FI ELD Enbodi nents di scl osed
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used i n tWwe 2bmbmsmati on of integrated circuitry. BACKGREUNHRDSkowaesvas ed
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referred to as "pitch" cah be used to describe the sizes of the features

One technique for patterning and processing semiconductor substrates is

photolithography. Such includes deposition of a patternable masking layer
commonly known as photoresist. Such materials can be processed to modify

20  their solubility in certain solvents, and are thereby readily usable to form
patterns on a substrate. For example, portions of a photoresist layer can be
exposed to actinic energy through openings in a radiation-patterning tool, such
as a mask or reticle, to change the solvent solubility of the exposed regions
versus the unexposed regions compared to the solubility in the as-deposited

25  state. Thereafter, the exposed or unexposed regions can be removed, depending
on the type of photoresist, thereby leaving a masking pattern of the photoresist
on the substrate. Adjacent areas of the underlying substrate next to the masked
portions can be processed, for example by etching or ion implanting, to effect
the desired processing of the substrate adjacent the masking material. In certain

30 instances, multiple different layers of photoresist and/or a combination of
photoresists with non-radiation sensitive masking materials are utilized.

The continual reduction in feature sizes places ever greater demands on

the techniques used to form the features. For example, photolithography is
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Fig. 2is aviewof the Fig, 1 substrate at a processing step prior to that
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lateral thickness which is less than that of the minimum capable

photolithographic feature size. The spacer-forming layers are commonly

anisotropically etched to form sub-lithographic features, and then the features

which were formed at the minimum photolithographic feature size are etched
20 from the substrate.

Using such technique where pitch is actually halved, such reduction in
pitch is conventionally referred to as pitch “doubling”. More generally, “pitch
multiplication” encompasses increase in pitch of two or more times and also of
fractional values other than integers. Thus, conventionally, “multiplication” of

25 pitch by a certain factor actually involves reducing the pitch by that factor.



Fig. 5is aviewof the Fig. 4 substrate at a processing step subsequent to
that shown by Fig. 4. Fig. 6 is a viewof the Fig. 5 substrate at a
processi lyobmpwesubsequent to that shown by Fig. 5. Fi gPCT/US3008/0639¢8v of t he

gub8trake gn ptOcdss ia vi ew of
,0CEeSSi ng step subsequent to that shown by Fig.
SUB¥EREPR at a processing step

the Fig. 9 substrate at p
9. Fig.acgerdance yidwrpermandipegt ofghe i at i | |
subsequent ol hals 5 DouR dPtnEikde, 1Qubkirdse 42a o BLAGAETTR bfioP 5 thangt view

of another substrate in process in accordance wth an e Iment o
invéntilog, 1IFig. 13 is a view of the Fig. 12 substrate at a processing step
subsequent to that shown by Fig. 12. Fi 14 is a view of the Fig. 13
substrate at 8 giscosting dbegTeudugstiic foe phafesiShaten Syt {8 g 15
is a viggw owheyFFrege. 114 substrate at a processing step subsequent to that
shown by Fig. 14 Fig. 16 is a view of the Fig. 15 substrate at a

processi ng diigp4sigsEipyvewi the igad ssibstmatdgt FipgocaBimg gteplyubssqaent tav of
the Fi substrate at a processing step subsequent to that shown by Fig.
16. Fi Sha%gl‘?‘gnzbyd?é%rgmmti c sectional view of another substrate in

pragess in gueosdanceism off the IREDAGubeithtoht a@eo&é@sﬁﬁ%iswp sibs@quéflt ts a
view of the Fig. 18 substrate at a processing step subsequent to that shown
by Fi g.thagshgywg bwbig.st.a view of the Fig. 19 substrate at a processing step

subsequent tﬂgt I3alts fb%\w otf%hgiPQg. 4Qubstrate at a processing step subsequent to
that shown by Fig. 5.
Fig. 7 is a view of the Fig. 6 substrate at a processing step subsequent to
15 that shown by Fig. 6.
Fig. 8 is a view of the Fig. 7 substrate at a processing step subsequent to
that shown by Fig. 7.
Fig. 9 is a view of the Fig. 8 substrate at a processing step subsequent to
that shown by Fig. 8.
20 Fig. 10 is a view of the Fig. 9 substrate at a processing step subsequent to
that shown by Fig. 9.
Fig. 11 is a view of the Fig. 10 substrate at a processing step subsequent
to that shown by Fig. 10.
Fig. 12 is diagrammatic sectional view of another substrate in process in
25 accordance with an embodiment of the invention.
Fig. 13 is a view of the Fig. 12 substrate at a processing step subsequent
to that shown by Fig. 12.
Fig. 14 is a view of the Fig. 13 substrate at a processing step subsequent
to that shown by Fig. 13.
30 Fig. 15 is a view of the Fig. 14 substrate at a processing step subsequent
to that shown by Fig. 14.
Fig. 16 is a view of the Fig. 15 substrate at a processing step subsequent

to that shown by Fig. 15.



Fig. 2 1is aviewof the Fig. 20 substrate at a processing step subsequent
to that shown by Fig. 20. Fig. 22 is a view of the Fig. 2 1 substrate at a
processi lyobmpwesubsequent to that shown by Fig. 21. Fi @CTAB2009/063978 ew oOf

the Fig. 22 substrate at a processing step subsequent to that shown by Fig.
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subst r afoethatt shopmobe$sgng6st ep subsequent to that shown by Fig. 24. Fig. 26
is aview of the Fig. 25 substrate at a processing step subsequent tqg that

shown by Fi gt'i&sl8 sy diagrammatiGisegiignak hiswrrg angbneruiistraie impracess in
process|di: 48 SHPEAENodit iU AAWYRYoR! 0- 26. Fig. 28 15 a

di agrammati c sectional view of another substrate in process in accordance
witlB an enboBigrtt isof vidwe dfitherfigoh 8 stibgtraPOat 8 paoveingfstdfheutbiegueids
substrat e at rocessi ng,step subsequent to that shown by Fig. 28. Fig. 30
is a viQwhsf S?‘ﬂg’nﬂ? %Sl 9 ubstrate at a processing step subsequent to that

shown by Figri290 i 8vidd drsne pMkeWodfubshatdhda ﬁgc§é£l?§§rs?é§ﬁs@{§se%uent
processing step subsequent to that shown by Fig. 30. Fig. 32 is a view of
the Fi go thatshbwmrby &igt 19 processi ng step subsequent to that shown by Fig.

31. DETAI LED SCRI PTI ON OF LE..EVB NTS Sonme enbodi nents of t hods

of fabri cati%%- SR T TR N B0 PAHES VAT AL B REOESARE © P SYRedlBhpl e in

f o ngoiﬂhbegha{@dbyimg_um_r y, are described initially with reference to

Figs. 1-1 1. Referring to Fi g 1, a substrate, for exanple a sem conductor
al

substrate, iBig 73 isat steweridnallig. il tubsthes ahe @raopssing stap subsegmentont ext

of thi Stodt?l%&’gﬁg% Ehgi%eﬁn "sem conduct or substrate" or "sem conductive
substrate 13 defi red 'Fo” nean any construction conprising sem conductive

material, inelgudizng,a bidwratthkifipt 20 substriatd kt 5 9FbEONMIME stefLsubsequent
to that shown by Fig. 22.
15 Fig. 24 is a view of the Fig. 23 substrate at a processing step subsequent
to that shown by Fig. 23.
Fig. 25 is a view of the Fig. 24 substrate at a processing step subsequent
to that shown by Fig. 24.
Fig. 26 is a view of the Fig. 25 substrate at a processing step subsequent
20 to that shown by Fig. 25.
Fig. 27 is a view of the Fig. 26 substrate at a processing step subsequent
to that shown by Fig. 26.
Fig. 28 is a diagrammatic sectional view of another substrate in process in
accordance with an embodiment of the invention.
25 Fig. 29 is a view of the Fig. 28 substrate at a processing step subsequent
to that shown by Fig. 28.
Fig. 30 is a view of the Fig. 29 substrate at a processing step subsequent
to that shown by Fig. 29.
Fig. 31 is a view of the Fig. 30 substrate at a processing step subsequent
30  to that shown by Fig. 30.
Fig. 32 is a view of the Fig. 31 substrate at a processing step subsequent

to that shown by Fig. 31.



materials such as a sem conductive wafer (either alone or in assenblies
conprising other materials thereon), and sem conductive material |ayers

(ei ther avoneloarwsi4m assenblies conprising other materi alPEX/USTIve/06378N
"substrate" refers to any supporti ng structure, including, but not limted
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phot or gaibstratdtadédtgidaeibdwdri cat ed over substrate 12 in a repeating
pattern of a pitch "P". Pitch P may be equal to, greater than, or | ess than
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chem styyrads£andi bi 00y WBMable material is contemplated, and whether

homogenous or non-homogenous. In the context of this document, “spaced”

20 refers to the lateral direction as opposed to vertically or otherwise. Spaced first
features 14 may be patterned/formed by any existing or yet-to-be-developed
manner, with photolithographic patterning using photoresist (whether positive,
negative or dual-tone resist resulting from single or multi-pattern lithography)
being an example. Further, spaced first features 14 may be formed by any

25 technique described below. In one example, spaced first features 14 may be in
the form of elongated lines, for example running parallel one another over at
least some portion of the substrate as would be viewed in a top-down view (not
shown).

Further in one embodiment, spaced first features 14 may result from

30 lateral etching/trimming of wider features. For example, Fig. 2 depicts
substrate 10 at a processing step prior to that of Fig. 1. Such is shown as
comprising spaced mask features 16, for example comprising, consisting
essentially of, or consisting of photoresist, having been fabricated over substrate

12 in a repeating pattern of a pitch “P”. Pitch P may be equal to, greater than,
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be used which tends to etch greater material fromthe lateral sides of
spaced nmask features 16 than fromthe respective tops. Alternately,

chem striwe 2arbesmndi ti ons nay be used which tends to etrch/use@anesy7smat eri al
fromthe tops of spaced mask features 16 than fromthe |ateral sides. For

exanpl e, t ction depict Fi.g. 1 n. be.derived |.a
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coupl ed reactor include pressure from about 2nfTorr to about 20mflorr, source

power from dbouexamsplasdhe sonstrabtion BPiciedt by Fipi hsandie derdved byess than or

equal t ut, 25 volts ubst r.agt.e te ratur.e of .from abqut, 00C t o about
110 OC,pqaaggneé? %lrn I~ ﬂbos\?\yag? 8&%;1%@[10’[’@@%%8%1?8“ Boey %‘i@gé,ﬁea "1 ow from

about IseanpleocRbong palafietars avitlchhdilf helielhevsabayilly 89se6pId cabout
120sccm It ma¥ be desired that the stated etching provide greater renoval
€

f rom t Hehespmgterizieolsnaced mask feaarer £8 it Rhrtetesmtiand/ el adier argpnigkanpl e
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than w I on. e paraneters for achreving gredter etc
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pressure from_aghout 2mlorr .to aBout 20mTorr, tenperature from about OC to

about 1BFRPEUISIN WaliSotRe iioMPERBEEAT 150 hANY t4aldBADOI6F WaRK'S, A as
vol t ag@x@infeQatRIng gas is a combination of Cl, from about 20sccm to about

100sccm and O; from about 10sccm to about 50sccm. Where material of spaced

20 mask features 16 comprises photoresist, such will isotropically etch mask
features 16 at a rate from about 0.2 nanometers per second to about 3
nanometers per second. While such an example etch is essentially isotropic,
greater lateral etching of the spaced mask features will occur as two sides are
laterally exposed as compared to only a single upper surface thereof.

25 If even more lateral etching is desired in comparison to vertical etching,
example parameter ranges in an inductively coupled reactor include pressure
from about 2mTorr to about 20mTorr, source power from about 150 watts to
about 500 watts, bias voltage at less than or equal to about 25 volts, substrate
temperature of from about 0°C to about 110°C, Cl, and/or HBr flow from about

30 20sccm to about 100scem, O; flow from about 5scecm to about 20scem, and CFy
flow from about 80sccm to about 120sccm.

It may be desired that the stated etching provide greater removal from the
top of the spaced mask features than from the sides, for example to either

achieve equal elevation and width reduction or more elevation than width

6



than or equal to about 200 volts, C2 and/or HBr flow from about 20sccmto
about 100sccm and Q2 flow from about | Gsccmto about 20sccm The exanpl e
Figs. 1 awmo 2810abadi nent s depi ct the respective featur egcagishawionsy7equal
shapes and widths rel ative one another in the depicted cross section, as
rebet we I S.not ired in this
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as 19 | anethi9¥elhth&AtMb8imédntsand/ or result fromtransformation of the outer
material of features 14 to forma coating i ndependent of adding thickness

to features QaterRegrsdiress aftepackddiishéeatontsal himagy bleasm*.ed] it be
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exanpl e, example, first features 14 might be annealed to harden outermost surfaces
thereof, and/or promote cross-linking when formed of polymer material.

20 As an additional example, spaced first features 14 may be exposed to a
fluorine-containing plasma effective to form a hydrogen and fluorine-containing
organic polymer coating (not shown) about outermost surfaces thereof, for
example where features 14 comprise photoresist and/or other organic material.
Such a coating may be deposited as a layer over features 14, and/or result from

25 transformation of the outer material of features 14 to form a coating independent
of adding thickness to features 14. Regardless, the fluorine-containing plasma
might be generated either one or both of within a chamber within which
substrate 10 is received and remote of a chamber within which substrate 10 is
received. If plasma generation occurs within a chamber in which the substrate

30 s received, such might by way of example include an inductively coupled
plasma generating reactor or a capacitively coupled plasma generating reactor.
Other existing or yet-to-be-developed plasma systems may also be used.
Example gases which may be used for forming the fluorine-containing plasma

include at least one of a fluorocarbon (i.e., CF4, C4F¢, C4Fg), a



paraneters include pressure fromabout |nforr to about 20mflorr, substrate
tenperature fromabout OC to about 110C, source power from about 150 watts
t o about WOQowatssy and bi as voltage | ess than or equal PCo/usb@atoe®as vol t s.
An exanple total flow rate for the fluorine-containing gas into the reactor

is fromaho 20 seem to abgut. 1 em Jlxna none,specific _exanmple 4
and O PRBH L GRRRTL LEs e R hcingt NFpoPRLSa i kiR g5l 20
seem t Ol2d10lasdL th a5e£IRb B (AR 214 harmabeuley seeetiGeaboul eXmphem O2 may
or may not al so be used with the gases to formthe fl uorine-containing

pl asna. PaFReERD LRclode Pags e o Fhasth londeenio sbapolimTors sehstrEtgosure to
the flugrine- i.ni § r I |z ndl sions
of spacai L BoM Mot 45T R0 MO 11T, 38hr SO0, it Ao Le o WIRRL,
not £hatgebbticd8pacitng dnel himendtjgrclent tlhdn br feguafl eatboes504/0l3. tAR

depi cted cross seftg' on. By way of exanple aonly in the above exanp| e

pr ocessSXPPas3 el Aow ﬁ%ﬁehﬁogﬁér: TBRriRg-coRAiging gas IMiPothe 18 HUMFdfP™r ange
Lo COMDABALL 90 sth kit 1RMNBS(FBEE. aln 4 i I FhelriendatipitNers alatpreem Lo
d th of space [

25 seemrange would tend to iIncrease w F’st features 14 and
reduce aradbbthoflosyalciado tthe rebabwefor. e xRef wlier C Rg ftoon Ribgut 20 scii testboat eri al

18 has n deposi ver spaced_first featur 14. Such is of sone
di 11 or eRe0 GGHEDEH KaLeImy B RS ToT SEPRci T ists Fedburs Ma OLHISHEY! be
conguct 4148, bS BFE £ AN Etd gssqslot_ro forai bt ﬂw%riﬂepfém;rﬁagaﬁms&anbAﬂ%t;daﬁﬂale

thereof. Exanples includé silicon dioxide, silicon nitride, organic
antiref Pedloveatoat fmogs 0 savor ganbouthbiscefd.ecti ve coatings, polysilicon,

titaniumor titaniumnjtride,. inclyding any conbination thereof. ferring
to Fig 4 a SECoHT Wbt NEPrss Srdtistes TvBERah d6ver F SEohes &t al 16
and i s RitesQMBntbins{@isest sFQBAK i feAfre® M4t ihatheOdeditbtedt citBb @ktabnkdd Such
may be of the sanme or sone different conposition fromthat of spaced first

f eat ur e ay4or WAy otaghangef bermacing haecen plineant of firshiqaturrs 1 bin éherost
U el B LRI BT (PASLAGR A1 S0 SR el
|'i qui d-prdskurmantre highef reaih afethesithiean1 efToeneo @Oniure rangé on woimbiaytoa
fol'l owed by some sort of gol | shed-back g etch back thereof. Example second
would tend to increase width of spaced first features 14 and reduce width of
spaces therebetween.
20 Referring to Fig. 3, a first material 18 has been deposited over spaced
first features 14. Such is of some different composition from that of spaced first
features 14, and may be conductive, semiconductive, or insulative, including
any combination thereof. Examples include silicon dioxide, silicon nitride,
organic antireflective coatings, inorganic antireflective coatings, polysilicon,
25 titanium or titanium nitride, including any combination thereof.
Referring to Fig. 4, a second material 20 has been deposited over first
material 18, and is of some different composition from that of first material 18.
Such may be of the same or some different composition from that of spaced first
features 14. Such may be formed to have a planar or non-planar outermost
30 surface, with a planar outermost surface 21 being shown. Such may, for
example, result from the inherent deposition of material 20 in a liquid-fill
manner, or from deposition of one or more conformal layers followed by some

sort of polished-back or etch-back therecof. Example second materials 20

include photoresist and other polymers, for example, polystyrene,
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i ncl ude photoresist and other polyners, for exanple,

pol ystyrene, pol ynet hyl net hacrol ate and pol ysil oxane. Second material 20 may
or nmay novohelodmssmgenous. Referring to Fig. 5, only a pectriusefc®esond

mat eri al 20 has been rem)ved to expose first material 18 and formregions

of space terial 20.re ed ovey first {.e 18. Any su tabIe
ot oht nd oG U Ble R GREPU R Sr S BBEla0 Y oxd™e

first nﬁtle@malgeﬁSunay or may not be etched duri ng the processing to produce
t he construction of Flg 5. Referring to Fig , first material 18 has been

et ched from%@ﬁeﬁeea tg @ §eébﬁop9fétoer@féﬁe%ldamt@rp@c%@h§édo@ﬁa features 22
have b%@ h%d%m; %hﬁP aﬂe?&1%%§§@f3ﬁ89@ C(ﬂgst %ﬁalc %Oserc% ?{Per% er

first r|aI econ ures are sp I'r'st ures 14.
Any55w210ahaloe1$¢xbet/emfnraﬂ hyataialsbs r @mwsmttaﬂﬂlier@chhgne&hmqudndond| tions can

be selected by the artisan for producing the Fig. construction. In one
enbodi r?é’ﬁtch“%’é%ﬁﬁ’él beetedfrsted Da0theaartisag, a%ameoqﬁ fgr-ﬁ;ﬂgﬁt%m L may 9omayo any

renmovi ng, e SLALAQUTRIEH SRRy 1Rt CJS'f ks ot her than
first mat erel al 18q1|s r%ce‘?b (f#%ove 6 of space i rst eat s 14 during

such et chi nqRafferfingsb It &, ifackt ﬂr&temal bR dhasrtizmadi erehed frmnéiaih/elesasslpacsd

recei ved an wher e. r the substrate, durin h etchi of first materi al

o herars i antisrial o0 and Spaar tctind fadi e AhR Ay EhEtn d8rBsd iy hihe 5. 6 nas
begp | %To%{&héé’sﬁédéﬂ%on@(ﬁrﬁ%ﬁaltﬁ@lﬂé‘ééw@é HRE fﬁ@t Hﬁatéﬂal ng! uslg ogilgchi ng of

second material 20 and first material 18. Some lateral width trinmng of

spaced featuges P8atrarspaced frep farssdeauas ldurAng suﬁebleasebpthnvatlm mri ng of

dth of d d | d a h
br ocos ST Gar g FROM Ergh 4y anecprOjiShE Tk, SRR R P g B spaced

first featiucmsy 1hfcgs @Gﬁﬁﬁ’thﬁﬁl&w TA@nehémbad Bhéhd, ¥etshdm digriaf 20ikhsha of
spaced second features 22. For exanple, treating at |east outernost

sur f ac@damr pptesmopksuifiass pxkprat@ Y5 EPMBEI ;BB veconthmaderahal ndnome
CORROSIgli @dﬁierﬁe%”&cﬁf%g %Qh?@%fsk h?att at §81i8ledve Irg\‘“yoé‘f’“‘:t ed

to provide some br near |n| I esi s ance to space f eat ures
14 i n ppadedifirgt fdrmwasnm rduucm1g0$u<ﬂf efehgng 6f filsegaatdiieb $8. tlhcowxanpl e
|ateral trinm ng of Fi may not_ result in equal width of each

spaced SRS apareéclgz‘ﬂa%ﬁa/r@rceb AOYIVBEFE BY T strate during such

etching of first material 18.
Referring to Fig. 7, width of spaced second features 22 from Fig. 6 has

20 been laterally trimmed. Example techniques for doing so include etching of
second material 20 and first material 18. Some lateral width trimming of spaced
first features 14 may also occur during the laterally trimming of width of spaced
second features 22. Alternately and as shown in the processing going from Fig.
6 to Fig. 7, no lateral width trimming of spaced first features 14 has occurred

25  during the laterally trimming of width of spaced second features 22. For
example, treating at least outermost surfaces of first features 14 as described
above, and depending on composition of second material 20 and first material
18, may be conducted to provide some or near infinite etch resistance to spaced
first features 14 in producing the construction of Fig. 7.

30 Regardless, the example lateral trimming of Fig. 7 may or may not result
in equal width of each spaced second feature 22, and/or equal width of second
material 20 and first material 18 of each spaced second feature 22. Also, all of
spaced first features 14 are shown as being of the same respective starting

dimensions relative one another, and second features 22 are also shown to be of



material 20 and first material 18 of each spaced second feature 22. Al so,
all of spaced first features 14 are shown as being of the sanme respective
starting wWormergieszas rel ati ve one anot her, and second feaCunsg0028¢are al so
shown to be ofthe same respective starting dinensions relative one anot her,
but sugg is not re ireﬂ. Further and r?ejl%?,rdl ess tthe al(?:]tt of .l at ertal

trimi fg° SR OSBRI E AFHSRE (AGHIART Lo Sl BROBET R 11958 %d second
mat eri gbguirell atH Wehé0adee @Al Rl thaBdl of 1avetdli teingmgth § fnea Bt et chi ng

chem stries may be used dependi ng upon the conpositions of second materi al

20 and simpstangaeelyi eondgtegaon degaeppé thihéirst eadpeeend srntefialrdaiiyg 020 and

18 are t | | s i i . aterally trim
wi dt h 6)?1%3%(:03{6%16}%&%4??W@?%Qéﬂ??eﬁnztqun%%%ﬁ%ﬁrlgfnjg%gg%gﬂglelcond features
22 Subsiepehibld vpeauhtlcymmeditidas odnycohd nhateride20rdhe firafomaeerdial p§.oduci ng

the construction of Fig. 1 fromthat of Fi 2 2. Further and regardless,
some r edUcENaEHP IS WhETG eamPOs BB PT it crigdndRiandel § ATE RABYL 8832 1HF- spaced

first f : ' th t of
o el g e s R B R T R S, o e

i ncl udesateoraii2ifigasp Aostnfatessl 1 8atfpascdndcepadedusecdddubstnitiadl over a

substrat e, . wher he first, and second features alternate with each of the
ot her eqvallNnCh: Sea@bafélaatr FSRE1RFA AR SaHbPFRAICTR dbf, copstrietigpaded

seqond figal Ur&s fhatlAtELab! Yrlfih8Meld F 0o & ERALEM JRAMRE & many | ateral
trimm ng of wdth of thé spaced first features while/during the act of

| at er alreguctiomuifrtfewiesipdrtofe tHiekspmeedfspaoad firehfentoses Bpacdrypasee f or ned
on si dewal Ig oft t he ipaced fi r%[t fea ures autn]](;l onlii.devval | s of the spaced
second SFERRGAERUIET, 42 IRFE D OSHE ISP NN A HielAlrtel EAMMBEYS i on from that of
the spaced flprste E@dodi RS naNdnidtROY dFahbeikating SPasRFhteeaENMHsaRMIgS. ANy
exi sting or yet-to-be devel oped technique may be used, with one exanple

bei ng shewed iflisFepiures 2l spacaieseqondnipateresiqyers, subdiieenhereithg firslyer 28
hagsDean Aenanliled e SRREEA I Slorf SRIN Siek4, A0 FBRGEE spacond features
of the HQ. construction. Any suitable naterial 'S contenplated

wher ei fehitivecand agotier. | Wididt oitHe, spiccdpaeeddffenairet ealateesl iyl 4riaimed paced
second features 22 may be sel ectively, etchahle relative thereto. Referring
to Fi g.2 greatgiategreedpan sgy kyeal saming,ebmidh ebthoppecad {irgtleatireto form

spacer %ﬁ@eﬂ@l@ir@"%ﬁ’@ﬁ&l Jf BXOQIS ﬁm%ﬂgf\ivf@th ert‘?lteLgp%%e&%eeggd features.

Spacers are formed on sidewalls of the spaced first features and on
20 sidewalls of the spaced second features, and which are of some different
composition from that of the spaced first features and from that of the spaced
second features. Any existing or yet-to-be developed technique may be used,
with one example being shown in Figs. 8 and 9. Referring to Fig. 8, a spacer-
forming layer 28 has been deposited over spaced first features 14 and spaced
25 second features 22 of the Fig. 7 construction. Any suitable material is
contemplated wherein at least some, if not all, of spaced first features 14 and
spaced second features 22 may be selectively etchable relative thereto.
Referring to Fig. 9, spacer-forming layer 28 has been anisotropically
etched to form spacers 30 and outwardly expose spaced first features 14 and
30 spaced second features 22. In one embodiment, such may be conducted in a
maskless manner wherein no mask is received over the substrate during etch of
spacer-forming layer 28 to produce the Fig. 9 construction.
Referring to Fig. 10, first features 14 (not shown) and second features 22

(not shown) have been removed from the substrate. An example technique
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spaced second features 22. In one enbodi nent, such may be conducted in a
maskl ess manner wherein no nask is received over the substrate during etch
of spacerwbanmvmesedbayer 28 to produce the Fig. 9 constrRCTiuse009Refoesri ng to
Fig. 10, first features 14 (not shown) and second features 22 (not shown)

h b ch d hi ,
o Rt R RR . W h Bt Befin PR R Gl SR I gupg Sy o N

devel Oﬁ@db@ﬁéhélweql’kﬁﬂhﬁ{g tBSmies Adi ¢dliSionk] FiglQodRpietsSone exanpl e
enbodi nent where a nmask pattern 32 which conprises spacers 30 has been

f or med wiAsPlsuBbpdineenWhsie R rapsoradpites whickeampesenbparare 0 bifer ei n

e R DN e N e

nore varia ness nay resu Spacers 30
of Saskwnaltetlerspaaarscmairsetad:ztsertmidifgerfeht sliicandssedthuighac s@ndblh, 33,
respectively, of inmmediately adjacent spacers. Spacers 30 of first pair 31
have a thigkitess SiBATE NAERADAY InaHacknensanay 3059t dBcuifephrAimenhave a

second @%@E&“Sé%‘f%&ﬁé attdfE3b1d g%ﬁ;t)ﬁE'@' %F&ﬁ%%ﬁr%%&%@& ? aflsTferant .

The above processing e con or exa , tore ina’pifch
mul ti pInesmctm\el\yhnﬁmrnmm@dlatelymyijmﬁntb;@asmts- I szlmags éirﬁ)hof:ﬁrﬂe}gardllelswe 4 he

Figs. 1.10 enbodi nents depict mask p rn 32 0 haV|n been f or med
to havdltge EIHHOWHE‘&:‘PM%S ‘EFBG?‘%IH 3?(51%? Prek a‘rrgﬁ éﬁz%fi 543)00 eFtOHE)‘inOBi tch

" P100f 9pAGRAs Maike fiedt A 8eddhd thifkBess@s-arfVuyridegiiee of pitch reduction
(|nclud|ng non-integer fractional reduction) in Figs. 1-10, or otherw se,

wi | | of courElke bbove pracessipamayibe @lomrdnet:bd@rior haanbe)@t,e@ fsultairea glitch
trimmn hat C of spaced featur for e in, formn the
H oe fulhhedB SAGER ifoy RIFEY HoLBiumattrapt T REahfubs. ghehiks
deposi t pd ol @ Bb&irh OnRr RGPHEEnTRR ﬂa@&trﬁrﬁzs(la@d mblehaszmg:eeei@%mea tbNfave
features. For exanple, the deposition thickness of first material 18 in

Fig. 3@ pltébr?bl?wétnsme\nﬁmth Han dntagien daetos nfi Yuidat o pritrducR” rhspaced
C°q§ur ﬁﬁ&él??ea ur@ 96 ﬁ eﬂg gpa‘:t&nl}“d%tgaﬁ of%ﬁ’%%%%dﬁ?%ﬁ&&&%?gﬁgﬁaﬁ n‘té‘ Con d

er an sone I rst res

f eat ur etsaatZOmWyreldacﬁuhp ieFigat eridl, on dthefm”ﬁ;d afitlesf Eoimdeng: ilkarge gart’
constructlon Furth spacer.s 30 of Fig. 10 may be Iaterally trimed by
the act ecsf:rme}ﬁsb%gm idegtes eh{ateead tmmalﬁag éeeomwmr@ssme dratuses

SUbseqU(?QI EXaItnlﬁ% ‘?ﬁ&‘&ﬁfnr@t@e fj?éy C2"§‘t6e£jn(i a}tc?drﬁltrutcrtfo'ﬂgl) 18 BhfPnation with

thickness of the deposited layers to produce the features and the epaces between
20 the features. For example, the deposition thickness of first material 18 in Fig. 3
in combination with the etching technique to produce the construction of Fig. 6
impacts width of spaced second features 22 in Fig. 6. Further and regardless,
some or all of first features 16 and/or second features 22 may be further
laterally trimmed after forming the Fig. 7 construction. Further, spacers 30 of
25 Fig. 10 may be laterally trimmed by the act of removing first features 14 and
second features 22, and/or subsequently thereafter by a dedicated lateral
trimming step.
The mask pattern comprising the spacers is used to process the substrate
received elevationally there-below through such mask pattern. Such processing
30 may constitute any existing or yet-to-be developed technique, with etching
and/or ion implanting being specific examples. Fig. 11 depicts one example of
such processing wherein mask pattern 32 has been used as an etch mask while

etching into material 12 of substrate 10.
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The mask pattern conprising the spacers is used to process the substrate
recei ved el evationally there-bel ow through such nmask pattern. Such

processi ngormal/we2Ist i t ut e any exi sting or yet-to-be devecopsdowmeims que,
with etching and/or ion inplanting being specific exanples. Fig. 11 depicts

one exanpl e of, .such .processi ng wherein mask tt.ern 32 has. been 2d-as an
ot ch mask. wRdMTTHRE TR s taF i ARG o BEMUES Re BF o 0P i nizr 7
enbodi 1Rt §28d&HiBEXdn daSEndtbatn Wb it éetf RIbeHGe: Frghh &% 1 d2cdrtesfbiding?2
depicts an alternate enbodi nent substrate fragnent 10a corresponding in

pr ocessnyyosestinacequenchae that off Hig. 8. Likkaumaralsairent thandir edescrihed

describ Hodi e il opY| - with
const r gcti g%%@é’%c@%&%ﬁﬁggﬁi Lr&dl:l ‘%:rgfa iﬁr%ﬁhﬁ,ﬁgﬂéu@ﬂsﬁ%gp‘ﬁor W th
di f ber afiffenemessabsingVihidi eattevishfthe xuffax “andirowitdsdidferérr romeesisst r uct i on,

exanple material for such constructions is the sane as used iag t he above
enbodi ALK ther suffix smndiaries 15 eRPRheRRS Ui LI Plg males i a s supl e
mat er i L ' atures 22
I i e i S e L e
uni f or Muymedalh veiehdw thenmtféid ‘ed’s Aintditerabbhmiattefiok 48 has hLeehefor meel. over

Al terabl e terial 40 be, cast ont.o res- terned surface r exanpl e
as shov\d‘r‘}st RYTUES lééreg%%fe%weﬁg?ﬁ% egﬁﬁ%?hﬁ’} ceREtPRYOD; i“é‘b‘i'(a&??%asti ng,
di Rpcashigial WP piersdtt RElecivedy Bk h@ifordll§ WiBNRIrean nberallt sriabhdiRt eri al

wi Il be altered by material fromthe spacéd second features to formaltered
mat er i dk formsiadewa¢ifacof Alterablranetersalcdhdfeht wassonthe pakimttdnedt eri al

f | d iti f the alterabl ial, b
SubseqUaTIS UaF eodre B omoRRitd Mv0T RRP fm Al HoR e GTBRY  on o,
ioni ¢ (dagindvigspi-dafiasediphedstii, MroplRREARRNLS simYlavedreodx £%pIR! €s only.

Accordingly, the altering may occur during deposition and/or after
deposi tTiamalterabjaenaiesisdividhbe aligred barmatriddupm the snacgdisecosdnpl eti on of

thqﬁd.epf%?lll}rieg.r%o% ltnhaeltgijeherglgpelrfalr@{ E{die@xlallslzgf {I{Eegpactela?ﬁe%l hﬂriieggur Y be
selflimting in the case of a [1mting reagent or equi DI um con itions,
or ki nerh€alteyednrstielniady fractpaiitanas aslynusxc dsposifiones @tilecaltatadid¢ al 40
may have a pl anar outernost surface or. a non-pgl anar_outernpst surface, with

an exarfpPeTRlafhbecitbsrabertiy getiyated fopsxam e pid tRermal. @hglons; Alterabl e
mat er| aéleQ@anU, iBRY% ﬂﬂkl%n@%@-%@%’& -chemistry) treatments, by way of

examples only. Accordingly, the altering may occur during deposition and/or

20 after deposition. In one embodiment, no altering occurs until after completion
of the deposition of the alterable material. Further, the altering may be self-
limiting in the case of a limiting reagent or equilibrium conditions, or
kinetically arrested if reactants are in excess. Alterable material 40 may have a
planar outermost surface or a non-planar outermost surface, with an example

25 planar outermost surface 42 being depicted in Fig. 12. Alterable material may
or may not be homogenous.

Material 40 may be similar to a class of materials available from Clariant
International, Ltd. as so-called “AZ R” materials, such as the materials
designated as AZ R200™, AZ R500™ and AZ R600™. The “AZ R” materials

30 contain organic compositions which cross-link upon exposure to acid released
from chemically-amplified resist. Accordingly for example, such materials
constitute an example alterable material where material of spaced second
features 20 comprises chemically-amplified resist. More specifically, an “AZ

R” material may be coated across photoresist, and subsequently the resist may
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Material 40 may be simlar to a class of materials available fromd ari ant
International, Ltd. as so-called "AZ R'" materials, such as the materials
desi gnat estoas10Ai6sR200(t ), AZ R500(tm and AZ R600(tm . PCHAIS2008/063978
naterials contain organic conpositions which cross-Ilink upon exposure to

acid rel eased, f chem cal | y- lifi ist.. Ac b Y. FOr _exa

such raroprir b s ot ORI AFT R apafE RO SRl s BRI o
spaced $6@oiHt fRMIUNES 1RO actefamie&ﬁ@teemrfbcfahhyctedmidaﬂ ice6k s Haks twitiMar e
specifically, an "AZ R* material may be coated across photoresist, and

subsequé€sieis ohehg egmblmﬁer@éméaxmlat@ therseisat Mrastionsfafdhe apaierial 00C t o
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formch cross i ons o era eri
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suf](‘j i cienasyd gpsandatiens pehichsielgctivaly rggroats thie iy b p@szbwed to
con 't' e%t&?héﬁh?&&%\ggw fo‘HEDV éﬂ‘f—‘e 80anAl gﬁ@gﬁpﬁhhﬂ& ?1%?%9 to

t he har en portions reana e acco I zi ng,
exanpldbrk&%huﬁepﬂOb@iyﬂhopybhkmmodendmmnadedaﬁmwr,@waaohﬁhuinﬁnkauxketed

as " SOLUT ' Y nt ternatlon Processes.utilizing the
"AZ R' %%@Pﬁﬁ&wegs%%ﬁ' ¢r§§ 865 §‘Fecfé‘?88‘né grQﬁeSF@_}& rF@’eg?ﬂ ution
Enhgncengptp-LiiiegndPe fsabahRd J&hs%@%%éanﬁweg fU@REL%(%%R%soﬁtRHﬁ' | enge

with the "AZ R" materials is that they can be simlar enough in conposition
t o photkunlemicsmddtatithogrephybs seisfefd bylGhenpicaéSaeink)ghrpcessasve phot or esi st

relative to ard ,als. L.n an odi nen alt rabl e

mat or Al 40 SEpaBEnEe oY e o A4l men s dRapRONLY F R Tre ey Cehipr i se
a sim larcdhpbsieitn AphOIFBSkEIEAMPASdt be i P 8l th SeRIctBicd réf@Wel NSt ance,
forns cross- Plnks) upon exposure to one or nore_substances (for instance,

aci d) rricdasesdst redativetemaadeneds AZoR” matweds wihn emenembefl inenq aliesablghen
t hq SSU %l{e?’ A 40Sm Srkgg suh'ﬂ‘ﬁ?&?&he R'Z k{e‘ mAger Is qﬁ%tﬁ&! ﬁlrﬁa %%Er‘lé;% 94 40 may

al sO contain nore nponent s di sbufse € organic np05|t|on

whi ch asimlmrmm ﬂledtfrcel eh@nleaiolnypmangazvh&masl zﬁkerée (fet aidtyecd, fommiser i al of
features 14 and 22 (for exanple, photoresist and/or other organjc materi al
in embddPREAMIKSIAPOS GrRSUTE Lo @eefeawr%uwaaﬁas porgstaneesarklt i vel y

remv.e%ﬁ@is%'ﬂsmt&a@@%ﬁ“ﬁi, AP) 18 GOOPRMEEN SntBEGD 408Ye L& HhSRYr Sed in an

organi c conposition o
substrate is baked. However, unlike “AZ R” materials, material 40 may also

20 contain one or more components disbursed in the organic composition which are
provided to chemically change material 40 relative to material of features 14
and 22 (for example, photoresist and/or other organic material in embodiments
where material of features 14 and 22 may be selectively removed relative to
material 40). Components which may be disbursed in an organic composition of

25 a material 40 may include one or more of titanium, carbon, fluorine, bromine,
silicon and germanium. Any carbon disbursed in the organic composition may
be part of a carbide compound so it is chemically different from bulk carbon of
the organic composition. Any fluorine and/or bromine may be, for example,
comprised of hydrofluoric acid and hydrobromic acid. In some embodiments,

30 the components disbursed in an organic composition of a material 40 include
one or more inorganic components, such as, for example, silicon, germanium,
metals (for instance, titanium, tungsten, platinum, etc.) and/or metal-containing
compounds (for instance, metal nitride, metal silicide, etc.). The component of

material 40 that is similar to “AZ R” materials may be referred to as an “AZ R”-
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a material 40 may include one or nore of titanium carbon, fluorine,

brom ne, silicon and germanium Any carbon disbursed in the organic

conposi t iwo 20eyoebR9part of a carbi de conpound so it is ekemseabloy3ods f f er ent
from bul k carbon of the organic conposition. Any fluorine and/or brom ne

may be, for exanpl.e, c rised ot hydrofluonic acid,.and hydrobronjc acid.
T sondYRRsSHREREEN. (R sTEter SEMectnP Sl e AL A B A BRI T Pon o
a mat ermay hkdmeladd Nkars oN®Le mhHY TR EnIROTMAPENESts EYBHrsad,infLar
exanmple, silicon, ger manium mnetals (for I nstance, titanium tungsten,

pl at i n¥garicc’ AZaRdr e romapesibntai Hprgvebrdtrabike maseriphd® apede, net al
nitride, . i.chde, : ne £ I is simlar
to " M%ﬁn{ﬁgﬁ?éero ?}gélrs{h%glyor%tedﬁ}c)e? %%-:&Z%&?{gﬁgls ’g% IgAipgé %'E) b@eosggﬁ%%gﬁotr i on.

Accor diex@hypleias expirirbbeiovents, alterable material 40 nay be considered

to have one or_nore ingrgani c conponents disbursed in_an organic "AZ
R'-type congd%ictTigs. toHo\ge e ,Suﬁﬁftré?eab%i%b@?ﬂéwﬁwtﬁ%yo&8 HiQes Bpek t han

or gani : er: " = it _ : l4ai ned
et ow, ASPE RSN R o el 0P e A R g R A P s
whi ch cads40.i $iomre-difstasiconf ofatembalsrldhsd 2@ alnekrsdfatarihli 40 6o folinh faliserod of

materials 14 and 40.. Some substance of rials 20,and 14 alters terial
40 to FRRYFHALCUY BEPVIBRE PRACeh TP oA paAREAPRPTLForenl st and
spaged &@&F}G@nél Atk ﬁﬁe?@ole{?ﬁ%&?ml'?9|cﬁpal%l_féeofal|>éi%(r§aél|t@reﬁ%ﬁh' dhtdriicapabl e

of being altered with material fromthe first and second features to form
al t er edromt e faf stomdss atowal fegtwiestthgotinr sltergddngterorlcoif sitenvadts, of tre exanpl e

as sho in EFig. 13..1n one.enbodi nent, .the alteri lters a rtion of
The-al toehand Shael arlbg alacam P aHstva gndda: 17y Jn FisefBdimgRh g
spaced theaPRdidLaltbfes pdétibd Jahe Aldreh RAmABI @4l 40 adfhcohk lech @a%ipaged
portions of the alterable material distal fromthe spaced first and second

f eat ur dérsthedtuseed4 andgsparzdaiesenddspiirss a4 tonfsont aliptedwatesinl & iy
maygri gl a\gi?j é‘@értgg%”%* ﬁ%?%@e%lab?é/ ?ﬁz{t?ﬂ%l YstQV flonf 1Sk %ceegié H%&Saﬁ'cf‘s@d%%do"er

second Te eria nay or nmay n onogehous. In
sone erfbadireenhalten®d.efigl 1 dhldd depictean ehesodihandvsaeomndltfeeat urasrial
conpri ses chenic%lly-agﬁlifled Fhotor si st, and the substance from such

phot or &4 B2s RarRAoThApd et evatinally avehretolestitissi I and over geeend fPRiVERS d may

be caused heibedfepRed 4l hAP ANALYHRR K hdoBRkbRg sem conductor substrate
10a at

In some embodiments, material of first features 14 and second features 22
20 comprises chemically-amplified photoresist, and the substance from such
photoresist which imparts the altering to material 44 is acid. The acid may be
caused to be released from photoresist by baking semiconductor substrate 10a at
a temperature of at least about 100°C. The acid forms cross-links with “AZ R”-
type composition of material 40. The amount of cross-linking, and the distance
25  that the cross-linking spreads from features 14 and 22 may be adjusted by
modifying one or both of bake time and bake temperature.

As an additional example where materials 14, 18 and 20 comprise silicon,
an example alterable material 40 is a refractory metal, such as titanium, to result
in a reaction ultimately to form the altered material to comprise a metal silicide.

30  Such by way of example only is shown and described in U.S. Patent Application
Publication No. US2007/0049030. Additional alterable materials depending at
least in part upon the composition of the spaced second features are also of

course contemplated, and whether existing or yet-to-be developed.
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a tenperature of at |east about 100C. The acid fornms cross-links with "AZ
R'- type conposition of material 40. The anpbunt of cross-Ilinking, and the
di st ance wbabiwdsse4er oss-1i nki ng spreads from f eat ures l2can$2@32/06mys be

adj usted by nodifying one or both of bake time and bake tenperature. As an

addi tonal SEapkRNoKE 1AL S0kl emh8adndn PO CONRES il PSPl

exanpl e alter Is arefrac such as anium to

resul t maxegial e@c(cnmn;h@hﬁn)nwhaﬂywte@e ot rl tehed ad> tferm dn amt i 4 hive boepri se a
nmetal suicide. Such by way of exanple only is shown and described in U S

Pat ent rﬂ@;ﬁ’l"ﬁéafﬁ”bﬁX‘PﬂBﬂ? éatfitehmﬁ@ Selsvszmﬁy oeladtysoto pldenied Batarial 4%r abl e
mat er | @ﬁta%?@%ﬂghﬂgtr?% é&? bnli AR ha s§1@‘éte ?@é \A}»ﬁ&hrpae%é}?d apaced
a te an

second features are al so o course co ate Xi stFng or
yet5t0um@ndﬁnnpo$@debfannengki@OF4@anﬂ4u2aﬂdrmmam@ée@n@bdeq&nﬂtouhereacted

di st al %ik‘ons of material 4 é %t S o hCh were not altered to form
mat er i af* hEXRE BREROSHIRBEFICHS SHEh SEBMVAY MePEcti vel y rel ative

to al t geedmpts@khaltitdingSHbhbabhA absﬁbpaﬁa@% FPUaes i BN g TRy 8. §e! ect ed
by the artisan dependi ng upon conposition of materials 40, 44 and 12. For

exanpl ebeveh Waspeotatenat H@ mA)Z CRmpmmadénmltqomneeﬂednﬁnJm@d aboue,

such rel " be acco ished utilizing isopr al cohol d/ or

SOLUT! AR Y B 0R LT St vesth bl ap 3PP DY iy s 156 Ron-

addipt i anRke & PEPONE Y SmEtEPMr 6@ drd RFerBBved\ AteriniPeyCONRPaHItRIhalSUCh

conponent s may S|nplg rinse away as the nonaltered regions of material 40
e

are reoOVEPRNCAlS 813da Irymosfl@dhwsthoﬁql}/@mtélWbmhpmmv%thmyd@élqr@ﬂmved with
solvent e Q d nal t instance., if silicon
ur%el?lltg gg;f 1ngﬂ%c@ fjf' Stl 1;208 418 ﬁﬁﬁfaﬁ)?dcr Oqapugeﬁt tt

d|0X|de s a cohponen ricacid may be

utili zeglatdtiai A9, ﬂq@zﬂwﬁhoﬁfc ddie nlil@yl-bahitelli@tﬁﬂ ﬂﬁﬂhgﬁ’énﬁﬁvdrﬁif&hbaiorﬂﬁltkﬁbcﬁnsUr e
that the silicon dioxide of the non-altered regions is renoved in addition
to t he Teg@IR"Q t‘}’ﬁéﬁré%)ln‘b%é‘i’ enshreothat flae salaeen ér@ad?@gﬁtbﬁglorﬁé#térerd ng to Fig.

521 LeE RASTRIERIAloa'th AR DR A SPUNEPLERL Lbulehadnl dgnmspacer s 35

errln | TSt features econ features ave been
rennvgdhhr@mr¢@&mmubstrate, formng a mask pattern 37 conprising altered
material 44'Referring to Fig. 15, altered material 44 has been anisotropically etched
to form spacers 35.
Referring to Fig. 16, first features 16 and second features 22 have been
20 removed from the substrate, forming a mask pattern 37 comprising altered
material 44.
Referring to Fig. 17, substrate 10a has been processed through mask
pattern 37. The example processing depicted in Fig. 17 is that of ion
implantation, forming implanting regions 46.
25 Additional embodiments of methods of fabricating a substrate are next
described with reference to Figs. 18-27 with respect to a substrate fragment 10b.
Like numerals with respect to the above-described embodiments are utilized
where appropriate, with differences in construction being indicated with the
suffix “b” or with different numerals. While the suffix “b” indicates different
30 construction, example material for such constructions may be the same as used
in the above embodiments for the same numerals without the suffix “b”. Fig. 18

depicts alternate processing to that of Fig. 3, and wherein an alterable material

40b has been formed over spaced first features 14.
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Referring to Fig. 17, substrate 10a has been processed through nmask pattern
37. The exanple processing depicted in Fig. 17 is that of ion inplantation,
form ng iwplzatwdesyor egi ons 46. Additi onal enbodi nments ofrCraishad®63978
fabricating a substrate are next described with reference to Figs. 18-27

W th respect . subs tey fr t L r.al i L . to the
above-descri %égergl O%)I Ir:re%e]ltlgg arlt%qgﬁ% rln;ag? %%6:‘8 hﬂk”{ﬁ%eﬁ aﬁtae}?ﬂg%l mvﬁtgﬁlpﬁ%hai

di f f er efre@sspaveciofisdtridatires 1ble1d1ﬂ>mndlteaéced1a\wt1b1 MB oSUsflﬂieWa'l]b"oibS’pa\Nicﬁh
different nunerals. Wiile the suffix "h" indicates different cons ruction,
exanpl efifdtiertues ldr Ripasssimgsnaddg shdessibubabare sanptheswitgeVith t he

above SFRAGLIRNY feliblc HicFATRONHIPEALRALRAY She suffix "D'. Fig. 18

depicts alfternate processing to and wherein an alterable
mat éri al 40bRbésrimgeto Fog. rmd thoee pspaced of |aihsralﬂeahateesalmu?erfcﬁrshowg1)t 0
Fig. 19,  alterable ter 40b has bee Itered with material from spaced
first fwhiqly werqaofga tFB‘? 3]"? &8 E RS roﬁhﬁul&ﬁr%ﬁe |1s of spaced first

features 14.pPrQeRSSINGidBN baef1§§t HERG{410AF, AROYEen WepBiiEd Wil R altthdd
respect to alterable material 40 and altered nmateri al 44 Referring to Fig.

20, thowetqoalt44nsarct isadf eombl dffeacet ¢ e padiviqmbions o) I skerid metarialot
al tered, have been renoved from substrate 10b. Referring to Fig. 21, a first
mat eri af*®0b has been deposited over altered nmaterial 44b, and is of sone

di ffoer ent corBAsinOD FIM2 hatlyaf patisi 86 firet Bidtéliaf4bb hRefryehi ng to Fig.
22, only a portion of first material 20b has been renoved to expose altered

mat er i alenaartedatrl cXpeTA gbateéhmfamrsal bl @ndafprmowacrqéf@rsmmgteml ROy 23,

altered mate 4b( o r d first
mat eri al ZObﬁS?ecf & tcoed1%| et \we)rngl?aetts%?%i ‘ﬁk (?'eo(r%rslfhngxlg)q1 E{}]Zg.t%%\(}é\aﬁdt h of
spaced frohSbetédi spdcedOfirstagatedsl 10 @ﬁ@lsjoycécr nmfbaumd 1s<paced second
features 22b _have been_forned.. ]l n one enbod ani sotropical]y etched

spacers of sBeEeTaings & Big- %ﬁ'ﬁ@éhtqfoﬂ’a\c%rﬂrﬁhﬂatéﬂal R8bJpscssny iaﬁsrtally
feafzur g apd f%ﬂﬁ‘ S:J&?Edosfec&ﬂﬁ fé%ﬁ'ﬁ@gzﬁhr&tve”i%e‘?{ fcﬁhu?lf e formed on sidewalls
o] ewal |

of the space irs eatures an n si spaced first material.
For exanpl e, IrFbge eadbbatbpiatts anspasipicadhy efclspagercerd of song didjeren8, and
Fig. 260c§jme Io§:1t‘[1so ¥ r(c:)rr]rll att(t]fe{h%ogngc%dfforrsq]fg %(r:gsr and from that of the spaced
first material are formed on sidewalls of the spaced first features and on
sidewalls of the spaced first material. For example, Fig. 25 depicts deposition
20 of spacer-forming layer 28, and Fig. 26 depicts etching thereof to form spacers
30.
Referring to Fig. 27, spaced first features 14 (not shown) and spaced first
material 20b (not shown) have been removed from the substrate, thereby
forming a mask pattern 32 comprising anisotropically etched spacers 30.
25 Substrate 12 would be processed through mask pattern 32, for example using
any technique as described above.
Alternate embodiments to that depicted by Figs. 20-27 are also
contemplated. For example, material 40b of Fig. 19 might be processed such
that only a portion thereof is removed to expose second altered material 44b and
30 form spaced alterable material as opposed to deposition of material 20b and
removing a portion thereof. For example, material 40b of Fig. 19 could be
removed to directly produce the construction of Fig. 22 wherein material 20b is

substituted by material 40b. After forming such spaced alterable material,

altered material 44b would be etched from between the spaced alterable material
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30. Referring to Fig. 27, spaced first features 14 (not shown) and spaced
first material 20b (not shown) have been renoved fromthe substrate,

t her eby fwormrgesesoask pattern 32 conpri sing ani sotropi earlus2@vobids spacer s
30. Substrate 12 woul d be processed t hrough mask pattern 32, for exanple

using a ec que.as d ri Al t er nat.e enbaodi L0 t hat

depi cte 91’5?513% attion: ?‘P CD ﬁ%&? pe%lc%?lé’(ﬁl.selit%‘rg Sé’)?ﬁﬁ%ng&r%% erial 40b of
Fig. 19maieghdl, bﬂt}pltl@@elﬁs@cfesﬂu@es beaig ggﬁdckédafraﬁf theogeddirl ROktules. regoved to
expose second altered material_44b and form spaced alterable material as

opposedtanplepdbe crapiryctinatad iigh 230 Wdder phyhsreigr matialdtebt . For
exanpl &, /iRt &/ fdal#:y éBQ%‘gJ mﬁk%blé%&%i’ﬁaﬁ’ 4‘%932%%’*&‘5@‘?%”%1‘5’%?; Eﬁgg' gm{a%d&é“e% the

const r uction o erern materi al mat er

40b5 Aftegrofeal. nPf\@calsﬁtg spakictheal prevcabd @sshberrn ahd dekstdbed wmheéfeaénéleﬂfb
woul d be et ch§d from between the spaced alterable materialand third

f eat ur &8 be’f or med whi ch conprise the spaced alterable material, with

the third fe ﬂf‘ﬁ"f"g t he
constructi onggwtli%ﬁeééggcou beJr%or m@%\@ggg@%@g?gﬁrg g(gﬁslgg(substl tuted
by spaciig. 218t depibisealteterte proddssafg er theteiFia. 264woth Fisgectala lsabstoeten
renoved. Processin ould th roceed . as and d ri bed wit

o or ercee G E DS, TS HmAlRp TR SHBO8 e bk wn AR BRS A 0Re S ¢ h
refigr engglizd Wiftte a%%‘r@@mafé itB & oeRuetidnaliHRrOM & PEiAgEadidided Qvitihat of
Fig. 25 with respect to a substrate fragnent 10c. Like nurrerals fromthe

above- désewiffisd ”nbomlﬂedtffem\telumlmt Whlie@hMeffex 2} rloérqaaetae, Wi th
constru ‘ﬁ# |ff re‘%es bei |nd#cat1 t 3 or with

di f f er EHt AEReFAETIRAT 1 ]s%‘i"ﬁa SO, Sr‘i‘& Ca‘%néér“d" lr"inérlé pe S8Rt #uct i on,
exanpl eygeat igr ihdl adre EMOBdeABALs HEtthensnisSntihRrsRMRitAsutisidsufTit hg” above
enbodi nents for the sane nunerals without the suffix "d". Prior to the

processimgr &4 thg groagsingef Eﬁg}c%&,sﬁhﬁgvr@fceﬁigg oflgignq 18244 bee geevtiedher ei n
WH%“ A ndQ8n Aafel B 448 OB¥; ! rg{hsj HELEdsiad @dfakrzﬁ Vﬁ' A6 2Bl SRk $41! 2l

Eh was formed over space features was altered with
rrat er i avhfahowias pfamﬁddfdvreetspfaeacﬂ dires fdrdtutes forandwhicktwad ilecred witheri al 44b
on si dewel lrls lor rsrlpaca%%df%1rrssttfefatei\1artegrl?lstolf%rmlzél rflsrtst a tté?erd matgrolgl g o%epOSI ted
over filpaterial from sp

sidewalls of spaced first features 14. First material 20b was deposited over first
altered material 44b. Only a portion of first material 20b was subsequently

20 removed to expose first altered material 44b and form spaced material 20b.
First altered material was etched from between spaced first material 20b and
spaced first features 14. Width of spaced first material 20b was laterally
trimmed, and spaced second features 22b have been formed. Alternately,
unaltered of the alterable material may be used in place of the first material, as

25 described above.

Referring to Fig. 28, a second alterable material 60 has been deposited
over spaced first features 14 and over the spaced first material 20b.
Composition and attributes of second alterable material 60 are the same as that
described above for alterable material 40 and depending at least in part on

30 composition of spaced first features 14 and spaced second features 22b.
Referring to Fig. 29, second alterable material 60 has been altered with

material from spaced first features 14 and with material from spaced first

material/second spaced features 22c¢ to form second altered material 62 on
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altered material 44b. Only a portion of first material 20b was subsequently
renoved to expose first altered material 44b and form spaced material 20b.
First al twoediomas®api al was et ched from between spaced fiPCcItUSae@si9as 20b
and spaced first features 14. Wdth of spaced first material 20b was
lateral |.y tri an d second features 22b have been forned.

A ter nat Sy e rRRd BRYRIRT X BB ER st PRl T Bl ace o

the firshatémi@sdcdnd gsmcdasfentired 2akove. Referring to Fig. 28, a second
alterable material 60 has been deposited over spaced first features 14 and

over the spaReferringto Fug-et§.amatayed csaped ial icsablgaatariali Yt et drovedkeond
alterab i I f terabl e
mat or 1 ol e e PG R B R R R R el L P r
f eattur emaleriané2 spaced second features 22b. Referring to Fig. 29, second

alterable material 60 has been altered with material from spaced first
features 14 BRI IHHI%SrT bisecrBhadisasdnsteriad ofghay begy antsolpritaibed

f eat ur eg, 228 tggo;&rg%%@?gcal tered material 62 onsidewalls of spaced first
features 14 and on sidewalls of spaced first nmaterial/second spaced

f eatures 22cReRetergy imyig. B Fifgrst I0atunesll # ned skewmncinal fiestabl e materi al 60

(not shown) .has been remgved fro he substrate sel ectivel | ative to
Second P UIE IS 1RO e SRR PR STRPGD) 15 RETbHTAY T HiE er | al
62 1S DaRMrARI ARLEPPIEANINy 81RHAdphQCiPENIRGHEE iR 3 e onRefIRIEHNg tO Fig.
32, first features 14 (not shown) and first material/spaced second features
22b ( nomagdrozing2.h Db shras | 2emovkobé poaressed shimighamaskiprdteabyd 3.doni ng a
mask pattern149.co rLgin .secon% alt§r§dbnaterial 62. Substrate 12 would
be pr oceXuBAIS KR NEeEANS aF Ae3e Bt EAPE Sl o using any techni que as
descri bed above. CLAIM5: 1. A nethod of fabricating a substrate, conprising:
formng spaced first features and spaced second features over a substrate,
the first and second features alternating with one another and bei ng spaced

relati ve one another; laterally trimmng width of the spaced second
features to a greater degree
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than any lateral trimmng of width of the spaced first features while
laterally trimmng width of the spaced second features; after the laterally
trimm ng,wbanrmes4gpacers on sidewal | s of the spaced fi Pst/USe@vws®3s and on
sidewal I s of the spaced second features, the spacers being of sone

differ G osition fromthat of the spaced first features and fromthat
of thewé econd features; after formng the spacers, renoving the
spaced first features and the spaced second features fromthe substrate;
and after thie remumetoadof fubrsmaneda fsubstratndosgoisnidgf eat ures fromthe

substrate, processing the supstrate through a nmask.pattern conprising the
spacers. 2 .fOTWén&éP%?f?g‘frsE egitygep PRAGY treordr bRy e 0 R & é@ﬂg’second

featur %ﬁeﬁﬂ{%ﬁ?kﬁ%@c@ﬁﬁ %%gaﬁe}ﬂtiﬁg AMABhLE hnbeSARE 8dimespnd of eat ure

are forne e no etch k I's received anywhere over the substrate. 3.
Theb netrhbdivaf oot anntlerpwher ei n t he spaced second features are fornmed to
conprise second terial. receive ver first material, the first and second
matori al s bARHGeDF ‘COMEIBE T BHE AL tBomBBsTd FEROnG CHRES ISt RS dPRISh L
wher ei RLf QLG 1dAE 1SRARRIS of WTBIH SEShESPASId Fioft RhtdcSRAGRE 14REMNY | ayer
fol |l omed by maskl ess ani so r;gl c etching thereof. 5. The nethod of claim1

wher ei rrimommiggvidbte of phe spacesbaprdrsbieaderssi ting an alterable material over

t he spaced figrst ,features and the spaced secaond features. and,altering the
al'ter abl o mittb e TR TP B miPE s PO R SE g PRI B0 BRI E bYW ¢ 1
mat@eri girst regturbieasdeed ds@URG ff @t dyaesdisechad Tealires atlesplaceisabeinii ch
conprises the spacers. 6. The nethod of claim1 wherein no lateral wdth

trinmi g some Hétfeprdepmpesitiondapny that edche spaaed Ay st featpegsend ipm i mi ng
of wi dttﬁap{)fEﬁﬁesﬁg&%egec%%%o&gt‘%%@tur es. 7 . The nethod of claim1l wherein
y trinmng of w dt

the | atera of the spaced second features conprises
et chi ng; andfteirfidr@ringahprsipatag, rematvimg tiow s pacaistirsuichaaes aald thiee spaced
first features to ;%rovi de resi stance of thf?1 spaced first features to said
et chi r@paced second features from the substrate; an
15 after the removing of the spaced first and second features from the
substrate, processing the substrate through a mask pattern comprising the

Spaccers.

2. The method of claim 1 wherein the forming of the spaced second
features comprises etching material from which the spaced second feature are

20 formed while no etch mask is received anywhere over the substrate.

3. The method of claim 1 wherein the spaced second features are
formed to comprise second material received over first material, the first and

second materials being of some different composition.

4. The method of claim 1 wherein forming the spacers comprises
25 deposition of a spacer-forming layer followed by maskless anisotropic etching

thereof.

5. The method of claim 1 wherein forming the spacers comprises
depositing an alterable material over the spaced first features and the spaced
second features and altering the alterable material with material from the spaced

30 first features and with material from the spaced second features to form altered

material which comprises the spacers.
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8. The method of claim7 wherein no |ateral width trinmm ng of the spaced
first features occurs during said etching to laterally trimw dth of the
spaced sewondidmsidares. 9 . A nethod of fabricating a seoTUS2400/063978

conprising: formng spaced first features over a substrate; depositing a

first material over the,spa first . features whi.ch.is .of sone di.fferent
Pt Sr3RG alth o e P SRRSO Bl BT of b

conposition Trom he Spaced a &cond

nat eri apaoverirsheedtutsd ov@mierdding thelaesondiBinginoad § hedgodthsopmed
different conposition fromthat of the first material; renoving only a

portioﬁeépn@ galgednd material to expose the first material and form spaced
second material received over the first material; after form ng the spaced

second nmat erq al , WD st | fy t . g4 rsecond
mat eri al andiforﬁ?&%gggagggﬁgicond’?@%ﬁ%?g%em%?%ﬁhggﬁgﬁﬁgggggzge g@cond
mat 8r i aherspaetd sdcavekifefturst compeisealetcliihg; sedond f eat ures bei ng spaced

fromthe first features;, after .the etching o; the first na%grial, | ateral ly
trimmng wi dURSE CORRPHEBINEC ARG QY terEne e Taces of thepwacsd ditsF ES2AHF§Smi ng,

form ng,SRacRISr&isthde Wl the sphclDeirgPRCRHrds fo5aili®ALNHES and on sidewal I's
of the spaced second features, the spacers being of sone different

conposition fromthat of the spaced first features and fromthat of the
spaced secorfd fealtls excthafltadrcloonm wherdia mpiatera, widthgvinmgingeffthe st

features _and .t he.second features fromthe.substrate; and after e renovi ng
of "t he SPAFE] HraEf oA e et T ot KA SRR R M By BT, Rip et IS

pr agessinaged Recsudséstates.t hrough a mask pattern conprising thespacers. 10.
The net hod of claim9 wherein the second naterial has a planar outernost

surface prior to any renoving of the second material. 11. The method of
clai m 9 wherkin f“éﬁm’trli’é’dt%%fag)é&"@éFEg £ SHPFiraes CQBHYITINEON of a

The met hod 4Pl P8t e e e R S kA, Bompri ses
g the spacefs conprises
depositing a first material over the spaced first features which is of some
different composition from that of the spaced first features;

15 depositing a second material over the first material, the second material

being of some different composition from that of the first material;
removing only a portion of the second material to expose the first
material and form spaced second material received over the first material;
after forming the spaced second material, etching the first material from

20 between the spaced second material and forming spaced second features which
comprise spaced second material received over first material, the second
features being spaced from the first features;

after the etching of the first material, laterally trimming width of the
spaced second features;

25 after the laterally trimming, forming spacers on sidewalls of the spaced
first features and on sidewalls of the spaced second features, the spacers being
of some different composition from that of the spaced first features and from
that of the spaced second features;

after forming the spacers, removing the first features and the second
30 features from the substrate; and
after the removing of the first features and the second features from the

substrate, processing the substrate through a mask pattern comprising the

20



depositing an alterable material over the spaced first features and the
spaced second features and altering the alterable material with nateri al
from t he wpacwdesispst features and with material from tRreTas2@0063e€0Nd
features to formaltered material which conprises the spacers. 13. The

met hod Sofac%l é’;li m 9 wherein the spacers of the nmask pattern have at |east two
di ff er elt*Chi cknesses. 14. The method of claim9 wherein the spacers of the
mask pattern conprise alternating first and second pairs of imediately

adj acent spater s, ThhensthackesSclaimt hevidrest tipasecdmvinageraalf hassa pdamaron

t hi ckness and the spacers of the second Egér havi hg a second common
t hi ckneQstermRst purace PR TSIOHRITRPYRHES5 8¢ Bes mat¢deknt . 15. A net hod
of fabricating a substrate, conprising: form ng spaced first features over

a substrate; | depoghtineR df of SlaifBd SYUALIPYSm inpetPafRdr{ LosipriRat ures
which is of sone different conposition fromthat of the spaced first

f eatur edgpaeposidafi ngpaceseivondngdager &llowed bynmakkless amigadropilc, etthimgsecond
mat er i Ih be(iggg of sone different conposition fromthat of the first

mat eri at *"f®nmovi ng only a portion of the second material to expose the
first material and form spaced second material received over the first

material; after fonaimethdieoSpRERI SEtaBth MBikingathe GlachiNgotipeiselr st
material from between the spaced second material and form gt% spaced second
f eat ur edeRilERS conplteradle pratetiak erehtharapasadafirvideat weg agdehetspased

mat er i e f . i C I I 8t tyres: er
the. et atiosbRor R FRESRndCRHiRE REL IS TPRASH AT i ARG 6 BB
secd@nd fieatfenases ahtdewithh@ataidrfabiytier spadedgsecdafdehturag tafoahtAtable
material over the spaced first features and the spaced second features and
alteri n‘@aﬁ?féala'f"hé"rlhﬁ?@%ﬁleértﬁ%ISPﬁF?Iﬁ- material fromthe spaced first
features and with material fromthe spaced second features to formaltered

material on g3 dewghl Sy efhddh6r SRAGEH Widrein (IRALPI&RSs %Wh‘f?%éékdﬁél\@éﬂrﬁ of the
spaced second features; after the altering, renoving the first features and

t he seclmant fehtagt twofdibieremethsclostssase; and

14. The method of claim 9 wherein the spacers of the mask pattern
15 comprise alternating first and second pairs of immediately adjacent spacers, the
spacers of the first pair having a first common thickness and the spacers of the
second pair having a second common thickness, the first and second thicknesses

being different.

15. A method of fabricating a substrate, comprising:
20 forming spaced first features over a substrate;
depositing a first material over the spaced first features which is of some
different composition from that of the spaced first features;
depositing a second material over the first material, the second material
being of some different composition from that of the first material;
25 removing only a portion of the second material to expose the first
material and form spaced second material received over the first material,;
after forming the spaced second material, etching the first material from
between the spaced second material and forming spaced second features which
comprise spaced second material received over first material, the second

30 features being spaced from the first features;
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after renoving the first features and the second features fromthe
substrate, processing the substrate through a nask pattern conprising the
al tered maDenicles2426. The net hod of claim 15 wherei n t hecsumead/0biwst
features conprise photoresist. 17. The nethod of claim 15 wherein formng
t he spaced figst. . features ises form spaced mask feat,ur f ol | owed
by 1 at or al 1y 51 Wit g iorn of BED ESCRen S e RROY Bm e M PP P pect 1 ve
wi dt hs.spi8ed EBeon@trbaaired; cl ai m 17 wherein the mask pattern has pitch of

about one fourth that of the spaced nask features. 19. The nethod of claim
15 wher ei n tHEerstdeoladensblyelriramings dappyisingraroakierade tmaigr fdoacpihor to any

renovi i ficlal r t he
al tor i R oeddiS: ERARG FRATH: Soroctreditl SR My ALPUME AR MBRAR " 2 o
of 6l ainmatkbialieitRimatenial gk d@rthegspacedrisrsafféaurenapd etitlom atriahércdrphsi ti on
of the alterable material. %2. The ngt hod of claim 15 wherein no_altering

5

occur s SBAEFY sgfeRd Teaimpeete sormprltened apajssipt ParsidewaHs ofl thershered diskri al .
23. The; 94 af o FLRIW AR WhelEL B daes ot 1t ters a portion of the
alter ablegﬁ{rrrgt eplaa(f a jeacent eac{ I(5)% e[ahse&sopgcggg'}l‘i%%’st features and the
spacedsecondifteather dserting f mmo ting thict Brse deattres aat thhiseeoheédvatngep o ons
of the ﬁl terable material distal the spaced first features and the spaced
secongjt gat F‘ng‘%r?:ﬂdt ered. 24. The nethod of claim 23 conprising etching
theodi stal pgidd QRS ANBYHSeti RS tbYRIrYs hRllaht (ecdRd thsurbd efced Rt eri al . 25.
The nmethod of claim 15 wherein the altering forns altered material over

t ops ofsubbzatpguedesiingttht sabsirets thrdugher mask padtern vonspasiag thecdteted
features., 26. The method of claim 15 wherein the alterable material has a

pl anar BEEH st surface. 27. A method of fabricating a substrate,
conprising: formng spaced first features over a substrate;

16. The method of claim 15 wherein the spaced first features comprise
photoresist.
15 17. The method of claim 15 wherein forming the spaced first features

comprises forming spaced mask features followed by laterally trimming the

spaced mask features to reduce their respective widths.

18. The method of claim 17 wherein the mask pattern has pitch of

about one fourth that of the spaced mask features.

20 19.  The method of claim 15 wherein the second material has a planar

outermost surface prior to any removing of the second material.

20.  The method of claim 15 wherein the altering occurs during

deposition of the alterable material.

21. The method of claim 15 wherein the altering occurs after

25 completion of the deposition of the alterable material.

22.  The method of claim 15 wherein no altering occurs until after

completion of the deposition of the alterable material.

23.  The method of claim 15 wherein the altering alters a portion of the

alterable material adjacent each of the spaced first features and the spaced

22



depositing an alterable material over the spaced first features and
altering the alterable material with nmaterial fromthe spaced first
f eat ures wo 2bovassabt ered nmaterial on sidewal | s of the spatas2600/063978
features; depositing a first material over the altered material which is of

sonme differen onposition.fromthat of.the altered material ;.renoving only
= por 1 B1F g hed RS, ot e Sfered ol Whie dfe Eectovaiost of NG 't orm
spaced hitesiblepiaetial dight ee §dd¥dNArstiTeatiRas @ddftheSpatBd Qet@hd f&itahéNg t he
altered material from between the spaced first material and the spaced

first fendlieed: after the etching of the altered material, laterally
trimmng width of the spaced first naterial; after the laterally trinm ng,

form ng ani sefropi¢al t ager - i f. k- ed first
features andg{‘)h s:Iggv\%ﬁhgodg&gﬁzﬁs%ggégﬂﬁéggeeﬁg%‘%% fa%lle, &IF Eaeﬁgoglﬁég ropically
et cled spagericdibidig rofatbeme did dlecedtmatempasi tion fromthat of the spaced
first features and fromthat of the spaced first material; after formng

t he ani sotropjcal et ched s ers,_renmoving the spaced first features and
the spaced (Prst Fé??ﬁao%f?ﬁﬁcatﬂﬁleléa@&rﬁg’c e %]r’iarlggtfgi‘mrseﬁjr{f\??ﬂd“i‘tﬁél paced

first featuiRs dnthet Hhacenasad rhinusts BRE Svielops BMbOgpsURBLE@If  Processi ng

the substrate through a mask pattern conprising theanisotropically etched
spacer sfeaz@esThe met hod of claim 27 wherein the first material is of the
sanme conposition as that of the spaced first features. 29. The nethod of

claim 27 wheggin e firnst terial.is of.sgne different conposition from
Chat of the SgacednfipeitiORtRIL*] st B ali it ST BIS A aRa’ { ne
firgd nadebindlst Basaaepl anar out ernost surface prior to any renoving of the

first material. 31. The nethod of claim 27 wherein the spaced first
features conprise photoresist and the alterable material conprises one or

nor e i nor gan? & cofpBsEME ofifabydeaténg arsubstigteasBPHSHESsi tion that is
cross-1i nkabf&nﬁﬂgﬁﬁégg%{%@ f&é)[ui-lgg[ ﬁvey\?shggga&he material fromthe spaced
e e a

first features I n s acid, and ering the alterable materi al
conpri ses fodepoxitiogassalterabde mdthiial bher tigapacedfinpoitures andoait@Expysur e
to the t %i gtérgbﬁeh%aqg}igf iW(’%‘lch Inra?ggigpfrom the spaced first features to form altered
15 material on sidewalls of the spaced first features;
depositing a first material over the altered material which is of some
different composition from that of the altered material;
removing only a portion of the first material to expose the altered material
and form spaced first material;
20 after forming the spaced first material, etching the altered material from
between the spaced first material and the spaced first features;
after the etching of the altered material, laterally trimming width of the
spaced first material;
after the laterally trimming, forming anisotropically etched spacers on
25 sidewalls of the spaced first features and on sidewalls of the spaced first
material, the anisotropically etched spacers being of some different composition
from that of the spaced first features and from that of the spaced first material;
after forming the anisotropically etched spacers, removing the spaced first
features and the spaced first material from the substrate; and

30 after removing the spaced first features and the spaced first material from

the substrate, processing the substrate through a mask pattern comprising the
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spaced first features. 32. The nmethod of claim31 wherein the one or nore

i norgani ¢ conponents includes silicon. 33. The nethod of claim31 wherein

t he one owormroesIIOr gani ¢ conponents includes netal . 34PCAVUSRE0O6390$
fabricating a substrate, conprising: form ng spaced first features over a
substrate; de osifi ng.,an alterable material over the spaced first features
and al t¥PFRGOBHA) ys%%é’egfs A&l terabl e material with naterial fromthe
spaced first features to formaltered naterial on sidewalls of the spaced
first features anthteawod ek Teitesreal tiel Siyatmanaidlyisafaheaathdet ween
the altered material; after the alternating, renoving only a portion of the
al t er abt@MRAsEIMRs thptedpdeesnased finséfeatupet-eri al and form spaced al terabl e
material; after formng the spaced alterable material, etching the altered

material from bet PHE M %ds@ﬁfﬁ?ﬁaﬁl%?e%{jnﬂ?éﬁ?étarha?é}?altig%%@d first

features; affer t etching o e altered material, laterally trinm ng
wi dtth odiffdreapacerpoaitien dbde that of itld spafadefirsthieabatesral |y tri nm ng,
form ng anisotropically etched spacers on sidewalls of the spaced first

features and,on sidewal |s of .the spaced alteraple material, th

ani sot r opi ca?‘?y eltrgﬁé‘aeg]ﬁéilc‘éﬁ %Paﬂ)@i %Wg’rer%hﬁ“ed lf?tépgﬁ?lacl%o%ﬁe}%ﬁ from
that of yiRemsRESEHabE piiorf RN eSmB0thd bPMd Fidtt Ahtddigl. spaced alterable

material; after formng the anisotropically etched spacers, renoving the

spaced first features and the spaced alterable material fromthe substrate;
and after redbvi ngheheetwacelchiims?7 mdrainetheasrpacielisy featras cepupBise

mat er | al, {COMiL DS, SRS LIALS 1 ARARSRSI At bhe SHRSLE AL &rd LAYGMA mask
pattern® conprisi ng the ani sotropically ched spacers. : nmet hod of

f abr0 ca¢dm@odestshsdispatsed i@oaPbiEinig cohgpositignshacedcfassdinkadt wpess over a
substrate; depositing a first alterable material over the spaced first

f eat ur eSXRATITAILP @CithgWhRECIP| the imafier il Appra tﬁ*ﬁt%ﬁg fist feararey 1ngluésom t he

spaced {1igStnf AL WIS LA LIS nbFiST EInPRIR! Rk m g ThIQURLLS WPikhiae
spaced first features;
the organic composition upon exposure to the acid in the material from the

spaced first features.

15 32. The method of claim 31 wherein the one or more inorganic

components includes silicon.

33. The method of claim 31 wherein the one or more inorganic

components includes metal.

34. A method of fabricating a substrate, comprising:
20 forming spaced first features over a substrate;
depositing an alterable material over the spaced first features and altering
only some of the alterable material with material from the spaced first features
to form altered material on sidewalls of the spaced first features and leave
alterable material elevationally over and between the altered material;
25 after the alternating, removing only a portion of the alterable material to
expose the altered material and form spaced alterable material;
after forming the spaced alterable material, etching the altered material
from between the spaced alterable material and the spaced first features;

after the etching of the altered material, laterally trimming width of the
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depositing a first material over the first altered material which is of
sone different conposition fromthat of the first altered materi al;
renovi ng wol2giozepmawti on of the first material to exposePChastomwst3vast er ed
material and form spaced first material; after formng the spaced first

mat eri al etca?#ng he firr. t altered material from between the spaced first
nateriaﬁﬁaﬁﬁg élg DB HHp st features; after the etching of the first

al tered mat eifit@l thed Rlt@adly yridbdiREl Agrotindt nigbtlopecApacatheld drslcer@bgri al ;
after the laterally trimmng, depositing a second alterable material over
t he spadeewpilsst thegmpaced famt featureparddnfyidewahgtadrthglspased glicsableg t he

d b ial- W {.al Yo Pl d
T L R

mat &r i alroantisitddwak|spaotd tihet sgaaest dnd storh @BhtoLshamshowd slitelabdd | s of the
spaced first material; after form ng the second altered material, renoving
the spdBaterialist features and the spaced first material fromthe substrate;

and after thﬁtérefH}Ydi@gtt‘ﬁfe 416058 %ﬁyfététﬁ %%?%Eé'{se§e&%@ﬁ¢%ﬁi§f9%a{éﬁr£ﬁrst

material fromthe su rate, proctessing stfate t
pat t er nfeatures iasidnidclepased arittrableemeaterivdt feoimathe Sebstidte; amd hod of cl ai m 35

wherein the first material has | anar. out ernost surface prior to any
removi ng of “lflﬁ%r FGR QY INgal r%%cﬁgﬁFSt e%&f%ﬁ%ftﬁ? éBP?%‘gf‘ﬁﬁ&‘bAG%%P@éte,

CORDI i SfirHFh tHeOSUB 18 PAFARE sbinpSthel KAHAES 1R I hea SURR pAtEn dRRPRIHNY a
first alterable material over the spaced first features and altering only
sone ofthehmifotrgpicallyestabkd spatersial with material fromthe spaced first

features to formfirst altered material on sidewalls of the spaced first

features an eave finst, alterable material el evati.onally over and between
the first ald%ge'r ed‘gr‘pé?tg’rolda?% %%1 g3 Sgﬁ’ffgﬂengcoﬁp’ilﬁlélgfi rst alterable
material, reffening spatyd TiRorddtaresodvdrheshibstgiteal terable material to expose
the first altered material and form spaced first alterable naterial; after

forning the dqpastdngiarSistaltienbln Bapgiial o war, theryricad finse featuses and er ed
][ff‘?lg b a1 di OREEIEEM L D18 RAREA AT Wit nftEARPR ot TRE Sph&la ARG £AEutRAGEd
form first altered material on sidewalls of the spaced first features;
depositing a first material over the first altered material which is of some
different composition from that of the first altered material;
removing only a portion of the first material to expose the first altered
20 material and form spaced first material,
after forming the spaced first material, etching the first altered material
from between the spaced first material and the spaced first features;
after the etching of the first altered material, laterally trimming width of
the spaced first material;

25 after the laterally trimming, depositing a second alterable material over
the spaced first features and the spaced first material and altering the second
alterable material with material from the spaced first features and with material
from the spaced first material to form second altered material on sidewalls of
the spaced first features and on sidewalls of the spaced first material;

30 after forming the second altered material, removing the spaced first
features and the spaced first material from the substrate; and

after the removing of the spaced first features and spaced first material

from the substrate, processing the substrate through a mask pattern comprising

25



features; after the etching of the first altered material, laterally
trimmng width of the spaced first alterable material; after the laterally
trimm ng,woepogicsing a second alterable material over treTasa@medcdons st
features and the spaced first alterable material and altering the second

alterab*he mat er. It wi.t h {mtelrial fromthe spaced first features and with
materi a ef‘?‘e()cr(t)1ntdh ?6&888 “%'erabl e material to formsecond altered materi al
on sidewalls of the spaced first features and on sidewalls of the spaced

al terabl e mageri alTheaht@iod 6f Biai@ 3 heviegennthatirarmdtdraileidsad pld®yovi ng the
spaced first features and the spaced first alterable material fromthe
subst r apeterBypgt spEface P IondY mymevintel shabisst mateak eat ures and spaced
first alterable material fromthe substrate, processing the substrate

through a magk painl Gl SPBPEASLSIHLS tBSate AdApadipterial.
5 forming spaced first features over a substrate;
depositing a first alterable material over the spaced first features and
altering only some of the first alterable material with material from the spaced
first features to form first altered material on sidewalls of the spaced first
features and leave first alterable material elevationally over and between the
10  first altered material;
after the altering of the first alterable material, removing only a portion of
the first alterable material to expose the first altered material and form spaced
first alterable material;
after forming the spaced first alterable material, etching the first altered
15 material from between the spaced first alterable material and the spaced first
features;
after the etching of the first altered material, laterally trimming width of
the spaced first alterable material,
after the laterally trimming, depositing a second alterable material over
20 the spaced first features and the spaced first alterable material and altering the
second alterable material with material from the spaced first features and with
material from the spaced alterable material to form second altered material on
sidewalls of the spaced first features and on sidewalls of the spaced alterable
material;
25 after forming the second altered material, removing the spaced first
features and the spaced first alterable material from the substrate; and
after the removing of the spaced first features and spaced first alterable
material from the substrate, processing the substrate through a mask pattern

comprising the second altered material.

30
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