METHODS OF FORM NG A PLURALI TY OF CONDUCTI VE LI NES I N THE FABRI CATI ON OF

| NTEGRATED Cl RCUI TRY, METHODS OF FORM NG AN ARRAY OF CONDUCTI VE LI NES, AND
| NTEGRATBROCHRAMIBRY TECHNI CAL FI ELD [ 0001] Enbodi nent s pdiraskasesosker ei n
pertain to methods of formng a plurality of conductive lines in the
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a sem conductor substrate such as a silicon wafer or other sem conducting
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sem conducting, conducting or ins | e utilized to formthe
integrated circuits. By way of exgggkgﬁﬂFﬁg?various material s are doped,

i on5i npl ant ed, deposited, etched, grown, etc. using various processes. A
continuing goal in sem conductor processing is to continue to strive to
reduce the size of individual electronic conponents thereby enabling

smal | erTE‘ﬂ‘iIlq (G Frieprated circuitry. [0002] One technique for
patternrng—ang-prucessrng sem conductor substrates is photolithography.
Such i j000tEs dedomiboidiments disphisedrinablireparaki tgnecalyeds obfomning known as

phot oresi st, Such terial.s can be processed to nodify their solubility in
cert ai Plemlymisco ta‘ff‘e‘ preie e febiasation ofpnteeratedfing Wanh &9 macthrds
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actinic energy through openings in a radiationpatterning tool, 'such as a
mask orofreetloldeof fabrebaetnge t he sol vent solubility of the exposed regions

ver sus Whregi ons conpared to the solubility in the as-deposited
state. , e exposed or unexposed regions can be renoved,
dependijpgo® the fhyPsraeéd BNRLAL L IV pidall§’ R ddESY aNGndicBRA L NG
substrate such as a silicon wafer or other semiconducting material. In general,
156 layers of various materials which are either semiconducting, conducting or
insulating are utilized to form the integrated circuits. By way of example, the
various materials are doped, ion implanted, deposited, etched, grown, etc. using
various processes. A continuing goal in semiconductor processing is to continue
to strive to reduce the size of individual electronic components thereby enabling
20 smaller and denser integrated circuitry.
[0002] 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 their solubility in certain solvents, and are thereby readily
25 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 state. Thereafter, the exposed or unexposed regions can be
30 removed, depending on the type of photoresist, thereby leaving a masking
pattern of the photoresist on the substrate. Adjacent arecas 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 instances, multiple different layers of photoresist



pattern of the photoresist on the substrate. Adjacent areas of the
underlying substrate next to the masked portions can be processed, for
exanpl e byoevwmhi2ag7or i on inplanting, j0 ef fect the desipcedspiioossss ng of
the substrate adjacent the masking matéerial. In certain instances, nmultiple
different | ayers  of ﬁhot si stand/ or. a conbi pat.i on of.Photor sists with
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cont i nydtefigtlustd @1izBdf eature sizes pl aces ever greater denmands on the
techniques used to formthe features. For exanple, photolithography is
comon[§0Q&led t o Ther eoptanvel reductioatinr sgtursudheaplasendivet igveater nes. A

concept, co nly.referred to as, 'pitch", can be used to describe the sizes
of theng]e?t[n{‘;lDeo fthe geocﬁljnl],l%%?si B qDFor éléeézeartﬁﬁ%sdi ?%Walgc?ﬁ%fcent t her et o.
Pit5h paytdehderaped iasoifigosliySiaice hahvwpatenied fenbiGakupRiadt in two

nei ghboring features of a repeating pattern in a straight |ine cross
sect | ogOndReiEDJinese| AdongeprheommaHymelsded tofast patohdaeam be ased the space

to the ] late j feature,.. e e f s such as
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techni que cannot reliably formfeatures. Thus, mninmmpitch of a
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spacer-formng |l ayers are commonly anisotropically etched to form

sub- | i réleaplyplorm fednrgsesThasdmimienumhEtéleaf argwtotithdgrphéc fashmeguais t he
e etched fr?ghthe ubstrate. Using
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convenfocg! |y r figgh @dub@n@srRjitchmidapblchion is Mde&roposed method for
extending the capabilities of photolithographic techniques beyond their
minimum pitch. Such typically forms features narrower than minimum
photolithography resolution by depositing spacer-forming layers to have a

20 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
from the substrate. Using such technique where pitch is actually halved, such

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

30 [0005] Conductive lines may be used in integrated circuitry as electrical
interconnects and as bit lines in memory circuitry. Metals, whether elemental
metals, alloys of different elemental metals, or conductive metal compounds, are
dominant interconnect material due to their high electrical conductivity. One
manner of forming conductive lines uses what is referred to as damascene

35 processing. In such, a suitable molding material is formed over a substrate over



generally, "pitch nultiplication" enconpasses increase in pitch of two or
nore tinmes and al so of fractional values other than integers. Thus,
convent i owel2bw/12%1sal ti plication” of pifch by a certain fPattuseoiaosesas | y

i nvol ves reducing the pitch by that factor. [0005] Conductive |ines may be

used in . ntegrated circui.try as el ectrical .interconnect nd as bit lines
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material due to their high electrical conductivity. One nanner of form ng
conductieirg forraeduddr whach¢sareedtclepstipadiadly didledswithec prdseivei mgterial such,
a sui telartl)lfgr n?llldicggdlqg{i%ihar{ iv%itLPrﬁ;?ed Qver a substrate overwhich the
conduct P vET IR SORFECHEC sl SV HBH 5 BSBKA are etched into the nol di ng
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way SO t}dnEhyBfle BB'dFlEs PERER BT oM {onl Eler ORAWNGS [0008] Fig. 1 is a

diagranmatic top plan view of a substrate in process in accordance with an
enbodi 17 t heWhnbeethei invenfio0093s micgivazed $n addresseng ¢let abave-aken t hr ough
001Q<]enlﬂ .3 1S a vi ?i\ﬁn%dthe Fig. 2 substrate at a
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subsequent to that shown by Figs. 1 and 2. [0011]] Fig. 4 is a top plan view
of the Fig. 1 substrate at a processing step subsequent to that shown by
Fig. 3. [woRBjudm7 5 is a cross sectign taken through IPCHAS2015/08058%i g. 4.
[0013] Fig. 6 is a view of the Fig. 5 substrate at a processing step

subsequepn] ] 4 [0014] Fig. 7 is a top plan view
of theﬁﬁmmmm% subsequent to that shown by
Fig. 6.[0p08L5] FiBig.8 issa aiecgﬁeﬁﬁnm%p@15@K%tdrra0§\%’sddte€fn§fr§cé§kf%f 9. 7.
[0016] Fig. 9 is a view of the Fi % 8 substrate at a processing step
subseq@€sprdanaehwithshivambmdimiegs of Thenaventi¢w017] Fig. 10 is a view of the
Fig. 9 rate at rocessing,.st subsequent. t hat..shown by Fig. 9.

[ 0018] [ﬁ?gﬁ 11 isﬁl§'?o% apfggorls%vsleg\t/\llogﬁgkﬁ%Qlﬁ—fog%g%h%%s' rlgtFel_gaﬁ'a processing
step sybetguent tBigl Bais & ko olfhERIg. 2QubkQidht gﬁpcés%iﬂés&pcr 0ss section
taken through line 12-12 in Fig. 11. 50020] Fig. 13 is a top plan view of
the Fi gubsadusmndtorthat showa by Séessi apd St ep subsequent to that shown by

Fi gs. 12. :0021]. Fi j 3 .sect | Kk 0 | ine 14-14
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pr ocessubgegt@an touhaeghentn by Figas. shown by Figs. 13 and 14. [0023] Fig. 16

is at n vi of. the Fig. 13 substrate at a processing step subsequent
to tha;wgﬁ%ﬁm by ¥gy S B2 c1saFtipndakery theough g 5op 1nHEgFrg. 16 substrate

at1g POGESE! N0 _Sigh SUDSERUPRE hOFIBAS saBOUAIPN LpdocdBind ORPS Fig. 18 15
a diagrammatic sectional view of a sUbstrate In process |1 accordance with
an enbedbsequemnsftotthet shoemt hyokigd.G026d 5Fig. 19 is a view of the Fig. 18

subst r?b&lf]t a prPol%?%silsnagtosl;[ Sloan view of the Fig. 4 substrate at a processing step
subsequent to that shown by Fig. 6.

[0015] Fig. 8 is a cross section taken through line 8-8 in Fig. 7.
15 [0016] Fig. 9 is a view of the Fig. 8 substrate at a processing step
subsequent to that shown by Figs. 7 and 8.
[0017] Fig. 10 is a view of the Fig. 9 substrate at a processing step
subsequent to that shown by Fig. 9.
[0018] Fig. 11 is a top plan view of the Fig. 7 substrate at a processing
20 step subsequent to that shown by Fig. 10.
[0019] Fig. 12 is a cross section taken through line 12-12 in Fig. 11.
[0020] Fig. 13 is a top plan view of the Fig. 11 substrate at a processing
step subsequent to that shown by Figs. 11 and 12.
[0021] Fig. 14 is a cross section taken through line 14-14 in Fig. 13.
25 [0022] Fig. 15 is a view of the Fig. 14 substrate at a processing step

subsequent to that shown by Figs. 13 and 14.
[0023] Fig. 16 is a top plan view of the Fig. 13 substrate at a processing
step subsequent to that shown by Fig. 15.
[0024] Fig. 17 is a view of the Fig. 16 substrate at a processing step

30 subsequent to that shown by Fig. 16.
[0025] Fig. 18 is a diagrammatic sectional view of a substrate in process in
accordance with an embodiment of the invention.
[0026] Fig. 19 is a view of the Fig. 18 substrate at a processing step
subsequent to that shown by Fig. 18.



subsequent to that shown by Fig. 18.[0027] Fig. 20 is a top plan view of
the Fig. 19 substrate at a processing step subsequent to that shown by Fig.
19. [0028WOoBD/122131 iS a Cross sectioqstaken t hrough | i reTAB2@0M030583 Fi Q.
20. [0029] Fig. 22 is a top plan viewof the Fig. 20 substrate at a
process| step bsequent to that., sho by.Figs. 20 and 2 1. [0030] Fig.
53 is s se lgoﬁﬂtlawewptmaauﬁﬁw Shihokinay PUBSLEALC S a PrAsEEying g, 24
is a toRPl@seueit &b thdtesHdven b%ZF' Uhgt rate at a processing step subsequent
to that shown by Figs. 22 and 23. %%032] Fig. 25 is a cross section taken

t hr ough0028le 25- F5gi A1As@. c1@4s spO0GBItalgyth@@ghdime Lop2 blimkigi 20v of the

Fig. 24 strate..at .pr.ocessi ng .ste ubseq t to that shown by Figs. 24
and 25.[‘5@% LED BEBORIPTIACP e EARPL BT MO TS AL Bmsrghe

entdi grA siBQedat 8 thar fHden dyphissabtandoi1 conductive lines in the
fabrication of integrated circuitry are described with reference to Figs.

1-17. HO¥}Mring tfogF2dss alcrgns sectian daken thnoaghrlaegdat23 inkigxddpl e a

sem co or substrate, s indicated neral 1y, Wit h reference nunmeral 10.
ot e MEERIC, of b2t Sa s Dmenian S o BT I 2 Miled B S CRER R 5,
"sem cotusibsequetibsd tikdteshdven BefFiped2bainde2® any construction conprising
sem conductive material, including, but not limted to, bulk sem conductive
mat er i W832uch ad'ia- 3ars @ofiase SEVaONARKeN thiouglrling e Hin Fagadbenbl i es

coqpri pa ot her t gki:al s I ] CoN i ter] layers
(o T nelf. "or 1T 2848 abirafhiitu PMSRIR FANANTNE TN FidBspin®

" subst sadpesubsehjaeat to thatysiswppoytFigg. 34 ranct25.e, i ncluding, but not limted
to, the sem conductive substrates described above. [0035] Substrate 10

i ncl udes a bul k sem conductor substrate 12, for exanple nonocrystalline
silicon. Trench isolation 16 (i.e., one or both of silicon dioxide and
silicon nitride) has been forned within bulk substrate 12 to define |ines,
rows, or columms of active area 14 of material 12. Sem conduct oron-

i nsul ator processing mght alternately or additionally be enpl oyed, and



whet her existing or yet-to-be devel oped. Lines of active area 14 m ght be
equal or different in wdth, and regardless m ght be equally spaced from

I mredi at eWwp 2atyresnt | i nes of active ea. An exanpl e t Pam4iS3t10/03@Fat e
construction 17 has been formed orthogonally relative to the |ongitudinal
orlentatlon of actlve areas 14. Such na orrprlse a fleld effect transistor
gate cdHe B DESCRILTION Q) : CMBOBIMER IS e regions, for
exanpl fgodJ) the i %télﬂ@oﬁfm@npﬁﬁ:gﬁmpk@rn?ﬁ%sﬁ?bllﬁratlft?rbgf'cﬁ)trﬁlrucﬁ%Ees
having fl oating gate tegions. 36] Referring to Fig. 3, insulative

mat er i dineg8dniths fbbamatlonrﬂdlrm«vgratezdldmchytmgr@dbs¢mb¢:éwmheeﬁeaeHCSm:h may be

honpgenous or 0 th ed,o I con di pxi de and

o1 eoR e fiide BefErEinhies ! pobdoh et FHaBREY G SRS an ar ray
0; SOPgéﬁltlc&P(ﬁmfgg§gﬂ§ﬁa%eQ§] nﬁ)&ircﬁ'%fi'i %@ﬁé&‘dﬂ?t\kﬁﬂﬁ%g&e}ﬁ%ehﬁﬁ@%raﬁ olt 01515 eng ons
of active area uch have been filled w conductive materia Y
way of t]@ngptee(t ofudis dpghmebt thertesd spnphondi¢tonsybaishte"aerd ani sot r opi ¢
etch, f,0ll owe d on. of &gct Lve materi and followed by

o} onar | San AR RN R Pl ARATIS imih B Eoh Blrufiog Wb bnres

surf acge@ficomdudtatd urtsmbErinaludifg, bonfoclihiee Ry, &1kl seAicBBiubgvonpgenous
or non-honogenous, w th conductively doped p0|]§8| l'icon, elenental netals,

al | oys Mt R RS #eetefasmonénltlwwmf@r |(9’éh%@ necynboies légsng exanpl es.
El n t ers
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pl ur al aloneobr mladmhbMes chnqmsriﬁg dief ﬁtmelcialtsgzd THe aeao! dizcaatal téfeﬁsxarrpl e
enbodi ments of the invention. ot her substrate, whether eX| sting or

yet - t o!HENYSHAPOSHAL SYRHCtBES. j86 dl{lsoblat] n%ﬁwﬁ%@ ttge segricgnductivemscene
mat er i @hbé’@&;eﬁ%ﬁé&cﬁ%@ﬁsjﬁo@}% as part of substrate 10. In the context of this
docunent anmascene material" is any material whether existing or

yet -t o{@@3%evel ofabswhite H 0 imchsbd & buﬂakemcmmhrcttmmeubstrameckﬁ)rfect lines in

dapascene-1i ke manners. .Such.enco form.ng trenches parti or fully
B g e SRS ARG ST F O 1 TERR PSRN LErs- eame A AL BrF conduct i ve

i nt er cQNiest HiwkiieneRl siGRBAUAHIINE) AR Béél@'foﬂrﬁed within bulk substrate 12 to

define lines, rows, or columns of active area 14 of material 12. Semiconductor-

on-insulator processing might alternately or additionally be employed, and
whether existing or yet-to-be developed. Lines of active area 14 might be equal

20  or different in width, and regardless might be equally spaced from immediately
adjacent lines of active area. An example transistor gate construction 17 has
been formed orthogonally relative to the longitudinal orientation of active areas
14. Such may comprise a field effect transistor gate construction and may or
may not include charge storage regions, for example, in the fabrication of a

25 programmable erasable transistor gates having floating gate regions.
[0036] Referring to Fig. 3, insulative material 18 has been formed over
underlying substrate material. Such may be homogenous or non-homogenous,
with doped or undoped silicon dioxide and silicon nitride being examples.
[0037] Referring to Figs. 4 and 5, an array of contact openings has been

30 formed through insulative layer 18 to regions of active area 14. Such have been
filled with conductive material 20. By way of example, such might be formed
by photolithography and anisotropic etch, followed by deposition of conductive
material 20, and followed by planarization back of conductive material 20 at
least to an outermost surface of insulative material 18. Conductive material 20

35 may be homogenous or non-homogenous, with conductively doped polysilicon,



subsequent|ly deposited into the line trenches, followed by optional renoval
of excess conductive material and of sonme or all of the damascene material.
Subt r act iwe 2psti2ersni ng of conductive terial received eurmsedlow3@ist he
damascene material m ght alternately or additionally occur. [0039]
conductlve

Damascene ma r|a 24 ma I nsul ati ve,
conducRISBeR 1P At g TS 8 RETHER b Hor Bk eaE Y st p ginds
conpos IHeln@@%xaﬁfpleamsﬁ%tmhﬁrgg@n &ﬂhl wbv%%u% IonleC M- %bHBuétdle il i con
nitride, and whether doped or und gg § Exanpl e sem conductive materials

en

i ncl udéaseist dayrisctreexiamplepe &igs st showrtitgined exampledsyuitiede pyeal | i ne
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conpoungampetnabd Oiseitt cTomeuavenNgor! AmpbaherBitabtsmte DaRBERENKif@ILOFal 24
may be of any suitable thickness, wth from 100 Angstrons to 1 m cron being

an exaﬁﬁﬁéor@%ééVesm@ﬁ MAY Be USBY- not have a pl anar outermost surface, and

kel ;ije éferﬁn llel Ols 'andaﬁﬁﬁgcen%lqﬁhnelr?aslr}ga%dﬁee%f gé;posJ dnésShed

i nteg |rcu ry co tru 1on one suc

I nsul atpareofivdbitai@el §. M1arhe Rondsxtpal thiototmeht,na SHed aktdgmat@dalCiiscui try
construction, as will be apparent fromthe contan|n di scussi on. [0040]
Ref er r iafy matqtiglswhethes exasting of ygéttodhredeYelRpRd sshichsispised tognakel i nt o

darmsC%%%dg@hg/rﬁdﬁvﬁ]rgéﬂngétgﬁnes lr?‘aglél%par Il?ﬁe%gﬁﬁ%fst Ys@h Eﬁ@&?l gSs 25 having

been forne are oriente one anot er and rgely of

comon fovmiimg ktresichpe pakoaly enr fuhlysihweughrivbe Idl‘cIHl’HSSﬁn@Il’déytealaii imgheshapnch may

be fabricated,, and if nnrguthan one trench is fabrjcat each n eg not be
be

of commstt Gt Alfuitn PRt TS MR e Bt o PR SRS BEi A

formed shysaqye XY 3%19891‘[9(![ iR the0li B 1. 28¢RLOPRIIIWEN BY B fonaMrethoval of
phot ol i t hogr aphy and subsequent subtractive etching being an exanple. In

one enisageneaonductive mutorial and edclosse 25 ablxefethe damfpii(mm;l matdrgalgh damascene
OISR N L RS R R N DN
| Ongl t WdiniickMe material might alternately or additionally occur.
[0039] Damascene material 24 may be any of insulative, semiconductive,
or conductive, including any combinations thereof. Example insulative
compositions for damascene material 24 include silicon dioxide and silicon
20 nitride, and whether doped or undoped. Example semiconductive materials
include semiconductively doped monocrystalline silicon and polycrystalline
silicon. Example conductive materials include conductively doped
semiconductive materials, conductive elemental metals, conductive metal
compounds, and alloys of conductive elemental metals. Damascene material 24
25 may be of any suitable thickness, with from 100 Angstroms to 1 micron being an
example range. Such may or may not have a planar outermost surface, and such
may or may not in whole or in part remain as part of the finished integrated
circuitry construction. In one ideal embodiment, such is insulative and largely
remains as part of the finished integrated circuitry construction, as will be
30 apparent from the continuing discussion.
[0040] Referring to Figs. 7 and 8, at least one trench 25 has been formed
into damascene material 24. Figs. 7 and 8 show a plurality of trenches 25
having been formed, and which are oriented parallel one another and largely of
common overall shape. However in some embodiments, only a single trench

35 may be fabricated, and if more than one trench is fabricated, each need not be of



el ongated to conprise a longitudinal contour of a first sidewall of one of
a plurality of conductive lines being forned, as will becone apparent in
t he contiwoizog/ddpseussi on. Li kewi se, sgcond trench si derairius3@0i030583

| ongi tudinally elongated to corrpri se a longitudinal contour of a first

sidewal | of angther of the rality of conductive |ines_being forne as
al so wi §9mEe Cetir ?H?Ctlﬂlng %Gﬁ‘tver’rél‘?'}be Eﬁ“%&l?ésr ﬁnCIE‘?fOzi]maF(egérf@ﬁB@ to
"first "hyaRfly exeatido Is»ef-%rbel Sevedb @&%@clﬁﬁquei %rthypﬁdroﬁe%&gﬂaght/%d Wi th
such references of course bei ng reversrb e. For exanple, fits rench

Si dewalsubzsqucntsmmmcasvebenchglg heingedn esanglal [Inianet ¢rebf)dgucmsanoh/asl e
second g§i | sent e ein e t sjde in the

fi gures%0 3}1 %% Pet?% OIBBPeF%@e&?é@% é?era cﬁ%&rg J[ E?\é@‘{ rench

si dsvval[t)e41\4 I | beAHss@ndblc!teaisdh 25 npdf beldndaidree dsangiihydiehngoBtond s of
different conductive |ines which are spaced relative to one another at

| east |QPHQ’$@1&I€I§F1§hédd¢:WQUSQscaﬂv%@os@dﬁtdrliemf}@@kt@]"vaﬁ‘b\é8dﬁ lepggudinadbct i ve
lines ?ﬁehat?rdoqﬁﬁﬁge a?llo%%,egﬁlﬁaﬁ ceoal’ﬁguxr’ %thfstgé%ewelé ?bo%ggr dl gglsy

t wo CO Ive lines are resp EC in

one en‘qﬂdra‘rmytof toeddibee Rhegrbyimefaansad, Ch%rﬁﬂl&l}%cbﬁl\él &gpaaeni i tABN Wi dt h 32
between sidewalls 28 and 30 which is at | east about 3Wn where Wnis the
mi ni nurﬁ%tmuﬁnerdqureswhd&élrweer ﬁw%eeﬁghfserwallm i¥ loagpaiinaldy each
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The integrated circuitry being formed nay be fabricated with or w thout

phot ol | %6’@”&% JisSeH$SIEr | i f using photolithography, Wmay be at a m ni mum

phot ol i[boeg[ aphl RERREME L1 SRSt Mt hs B R Hebeird rgtfegre%fseqna'agm}t r%ei S

fabri cat ed, may be |less than F. For exanple, existing or yet-
devel op@@cnpu@h, with spth cefarencasechedupse deaing rheensstele. i Foif atmnpba, ifonst of
SOfE Ortreanlclh solfdewgl?l 28 is shown as being the left sidewall in the figures, while
second sidewall 30 is represented as being the right sidewall in the figures.
Such might of course be reversed. Regardless, such trench sidewalls will be
used at least in part to define longitudinal contours of different conductive lines
which are spaced relative to one another at least in the depicted Fig. 8 cross
20 section.
[0043] Two or more conductive lines may be fabricated relative to each
trench. In one embodiment, only two conductive lines are formed with respect
to each trench. Regardless, in one embodiment, trenches 25 may be considered
as having a minimum width 32 between sidewalls 28 and 30 which is at least

25 about 3Wy,, where Wy, is the minimum width of the conductive lines being
formed with respect to each trench. In the context of this document, use of
“about” requires plus or minus 10 percent of the stated dimension. In one
embodiment, trench minimum width 32 is equal to about 3W,, and in one
embodiment equal to 3Wp,.

30 [0044] The integrated circuitry being formed may be fabricated with or
without photolithography. Further, if using photolithography, W, may be at a
minimum photolithographic feature size F with which the integrated circuitry is
fabricated, or may be less than F. For example, existing or yet-to-be developed
pitch multiplication techniques may be used in fabrication of some or all of the

35 features.



features.[0045] Regardless, Figs. 7 and 8 show an exanpl e enbodi nent
wherein individual trenches 25 overlie tw active areas 14 and the
di el ectriwormtognrdslz space recei ved t hege-between. Furt hecT/usce@nobesss 25
overlie two different conductive contacts 20 to the respective underlying

he,wi dt hs of_..actjve as 14 and the spage there-between may

i . T
o oy IBE8E, { ArRredraldsariETe Hia ¥ ey a Samb e P imral Vit ot e

equal . iRgpAddhE&encRENES SIHREItIRMctivEeRERS] RandRMNe _fall%l%ﬁqic nftbAd] ment s of

the invention are believed to have greatest applicability where individual

conductsipaec rppeizeddhate-babveant Eurthgvetraneherm?d wivethe tob didferanbret ers and
bel ow. FE \ d ess, . trenches 2 .ght be nodifi af t their
i 1 alcoH ARy IO LR 1S oBDELE ey DR PRt « A8 hishs of

initial fabrication exanp eir

r espectacyieresirdavall snd [IROSHdceRefeesHet@etR nrd @ or $aayt ADEYE tth¥A cARIdEst thle has
been deposited to within the trenches to span between the respective first
and seddHUNIALRAIUS SighANCHAY It NgE Daiths papalnelepardiensp §éRrus or

non- ho j LET S kN Fig.‘9,
the condrogRfeniPendit SERRY 88 410, 3ERba BRI BHAGR ok N "% 1 o
conposibelimvednd leaveogebacestveapplichbilimt ehicad i@(ﬁvmrd(ﬁidmgti&eﬁWHeingl a4
conpositjan which is received over_ conductive liner 34. Each materia

and 35 faRycatedbsyarBIRUBY Wadihs Hog Ranemelers and, belowpr Fysther angr ent

cowosirk'%mlw%amﬂe@ ﬁﬂﬁug@fgg e e SEHE: Aldif hﬁwfa?%agiic%ﬂggn,;ﬁ&t ed first

and second conpositions are erent relative to one anot ysically
and/ or exhermplediy gtchim exdvopldepbbitsin oveapdsdit respeacsivenddewalet h of titani um

dti ' itride which nx facil,itate adhesion of the condyctive |ines
2 SRR ™ S PR ! SehubbaLE sl B Reeh ooy 1L
si | i cory@hRxitereREB @) §55n bEXABY fésip_eﬁﬁ(z_@rfir%{ andReb Ol YilfePhlygn num

rutheni um  pal |l adium tungsten, copper, titaniumand netal suicides. [0047]
Fig. 9 Sstebveoncbirdingt inptemak maydie Bamdgenavs g noeehone@gespusdandnuyer f i | |

tr ?§Chec8011121)5r'isé6‘ld}f%rne%tt ecotme;():cpsi}rii rlilelleslyeq%y I%fFlcqug,s[Ee bc%n%%gg’vefrgerlte?f(a?npl €a

comprises a conductive liner 34 comprising a first composition and a conductive
fill material 35 comprising a second composition which is received over
conductive liner 34. Each material 34 and 35 may be homogenous or non-
homogenous, and may comprise different composition layers. In one

20 embodiment, some attributes of the stated first and second compositions are
different relative to one another physically and/or chemically. An example first
composition is one or both of titanium and titanium nitride which may facilitate
adhesion of the conductive lines being formed to underlying insulative material
18 where such comprises silicon dioxide. Regardless, example fill materials 35

25 include aluminum, ruthenium, palladium, tungsten, copper, titanium and metal
silicides.
[0047] Fig. 9 shows conductive material 34/35 having been deposited to
overfill trenches 25. Alternate techniques may of course be used, for example a
selective deposition within trenches 25 using electrochemical or other existing

30 or yet-to-be developed processing which may or may not fully fill or over fill
trenches 25. Regardless, Fig. 10 shows removal of conductive material 34/35
back at least to damascene material 24. Multiple conductive lines will be
fabricated from conductive material 34/35 within each trench, with the
discussion proceeding with respect to fabrication of a pair of conductive lines

35 within each trench 25. In one embodiment, conductive material 34/35 comprises
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lithography is used, such may or may not be patterned to be at, above, or below
minimum lithographic feature size with which the integrated circuitry is
fabricated. Examples for material 40 include photoresist (including multi-layer
resist with or without hard masking material), amorphous carbon, and

20 transparent carbon.
[0050] Referring to Figs. 13 and 14, spacers 42 have been formed on
lateral sidewalls of masking material 40. Such may be formed, for example by
deposition of a material over masking material 40 to a thickness of a desired
maximum width of spacers 42 followed by anisotropic etching of such material.

25 Alternately, spacers 42 may be grown largely selectively relative to sidewalls of
masking material 40. For example where masking material 40 comprises
transparent carbon, example plasma deposition chemistries for growing spacers
42 are fluorocarbons, hydrofluorocarbons, chlorofluorocarbons, halocarbons or
hydrohalocarbons. Specific examples include CHF3;, CH,F,, C,F¢, C,HFs, and

30 CsF3. The flow rate may depend on which feed gas is used, and can be
determined by one of skill in the art. Generally, flow rates would be in the
range of 25-200 sccm, although flow rates outside this range may also be used.
As a specific example in a plasma deposition tool, source (top) power may be
from 1000 to 3500 Watts, bias (bottom) power at from 0 to 400 Watts, chamber

35 pressure from 2 to 5 mTorr, and gas flow rate from 10 sccm to 50 sccm. Such
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f or mredwithin each trench 25. In one embodiment, the longitudinal etching has formed

conductive lines 52 and 56 to be mirror images of one another, for example as
shown in Fig. 16.
[0053] Figs. 15 and 16 show one embodiment wherein the etching of the

20 conductive material was centered between the sidewalls of trench 25. Such also
show first conductive lines 52 and second conductive lines 56 within a
respective trench 25 as being of the same shape in lateral cross section along at
least a majority of length of conductive lines 52 and 56. Further, Figs. 15 and
16 show an example embodiment wherein the etching of conductive material

25 34/35 forms first and second conductive lines 52, 56 to be mirror images of one
another in lateral cross section along at least a majority of length of the first and
second conductive lines. In one embodiment and as shown, the etching of
conductive material 34/35 forms each of the first and second conductive lines to
have first sidewall 36 to be of the first composition of layer 34 and also to

30 comprise a base layer of each line 52, 56 of the first composition of layer 34.
Further, the etching of the conductive material has formed that portion of second
sidewall 58 which is received above base layer 34 of each of the first and second
conductive lines to be of the second composition of material 35.
[0054] Figs. 15 and 16 show an example embodiment wherein conductive

35 lines 52 and 56 have a minimum width W, (Fig. 16). In one embodiment, W, is



conductive lines 52 and 56 to be mrror inmages of one another, for exanple
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m ni mum spac etween the | ongi t ud cont urs w t
conductWye |ines defined by sidewalls 36 and 58 is no greater than 20

R dl i : d' t m ni.mum | gt era idth of first
o ol IRSl ondadti g pmhBeRBaRe SalapToe cphi fioB v DG M 21 Mo M ed by
et chi nBleor@QdBi@thsV&)Iﬁﬁffl@Iﬂ%h paftqlll PiPiy. fﬁSBEQtWH@JeYn thé %nll%%n@mciﬁﬁ al so
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to comprise bit lines in DRAM and/or flash memory circuitry. Lines 52. 56 may
additionally or alternately be used in other circuitry, such as logic circuitry.
[0057] Referring to Fig. 17, dielectric material 70 has been deposited over

20 underlying substrate and to fill spaces 64 with a dielectric material. Dielectric
material 70 may be homogenous or non-homogenous, and may comprise
different composition layers. Fig. 17 shows one ideal embodiment wherein
material 70 has been deposited to comprise a singular void 72 received between
example mirror image pairs of conductive lines 52/56. Provision of voids 72 as

25 shown may provide effective decreased dielectric constant k, and thereby
reduced parasitic capacitance between adjacent conductive lines 52 and 56. In
some embodiments, a singular void 52 may be formed, and in other
embodiments multiple voids may be formed. Regardless, voids 72 may be
formed during the act of depositing dielectric material 70, although such may be

30 formed thereafter.
[0058] For example, void formation may result in a plasma enhanced
chemical deposition process of a silicon dioxide material using
tetraethylorthosilicate (TEOS), and O, as deposition precursors. Void formation
can be promoted in such a deposition by maximizing deposition rate,

35 maximizing precursor flow rates, using single frequency processors, maximizing
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differences being indicated with the suffix “a” or with different numerals. In
Fig. 18, damascene material 24a is shown to be slightly thicker than that of the
first-described embodiment wherein, for example, first and second conductive
lines will be formed with respect to each trench 25a which are about of the same

20 thickness as that in the first-described embodiment. Trenches 25a accordingly
are shown to include greater volume of material 34a and 35a then in the first-
described embodiment. For purposes of the continuing discussion with respect
to this embodiment, trenches 25a have first and second opposing trench
sidewalls 28a and 30a which span an elevation E of damascene material 24a.

25 [0061] Referring to Fig. 19, conductive material 34a/35a has been recessed
within trenches 25a. A first trench-wall 82 and a second trench-wall 84 are
formed over recessed conductive material 34a/35a, and wherein first trench-wall
82 and second trench-wall 84 are received within elevation E of damascene
material 24a. In one embodiment and as shown, first trench-wall 82 is formed

30 to comprise an upper portion of first trench sidewall 28a and second trench-wall
84 is formed to comprise an upper portion of second trench sidewall 30a. Such
may occur where conductive material 34a/35a is etched selectively relative to
damascene material 24a such that negligible etching of sidewalls 28a and 30a

occurs above conductive material 34a/35a. Alternately if damascene material

35 24a is etched laterally during or after etch of conductive material 34a/35a, the
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I n one enbodi nent and as shown, first trench-wall is formed to conprise
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masking step may be conducted to form the first and second etch masks.
Regardless, first and second etch masks 86, 88 may alternately be formed, by
way of example, by thermal growth laterally inward from first trench-wall 82
and from second trench-wall 84.

20 [0063] First and second etch masks 86, 88 may be formed of insulative,
conductive, and/or semiconductive material, for example depending upon
whether some or all of the material from which the first and second etch masks
are formed is to remain as part of the finished integrated circuitry construction.
One example comprises an oxide, such as silicon dioxide, deposited by atomic

25 layer deposition. In one embodiment, the etch rate of the material of the first
and second etch masks in a given chemistry is higher than the etch rate of
damascene material 24a.

[0064] Fig. 20 depicts one embodiment wherein the first and second etch
masks are formed to comprise an interconnected ring within each trench 25a.

30 The lower terminuses of trenches 25a will, for example, comprise mirror images
of that depicted in Fig. 20 whereby the material from which first and second
etch masks 86 and 88 are formed interconnects to form a ring within each trench
25a. Pinching-off (not shown) may occur of the material from which the first
and second etch masks are formed at the widened ends of the depicted example

35 trenches 235a.



damascene material 24a such that negligible etching of sidewalls 28a and
30a occurs above conductive material 34a/35a. Alternately if damascene
mat eri al Woaoiwi2etsched |ateral ly during or after etch ofczarsduoisoses

mat eri al 34a/35a, thefirst trench-wall and the second trench-wall nay be

| at I t-b t sh ch that the trepches w de oV
cgngﬂitlwég te?%?fegglgﬁ@gﬁpg{soggﬂndéie?q H@lqgoﬁﬁqgest?wé’@)as}nggi“fﬁ a first
etch maskoff diels nakng§ asReklaga] Behidg hab HeeRNWhdudddd tHdugnd a second
etch mask 88 has been forned agal nst second trench-wall 84. "I n one

enbodi mxd,ucsiw@rmmiade?%ﬁﬁ%&owtwp@élmbetgve@nst@acféwfandniengndamch o less
h fild. Il . t t. of .recessin
oot g IRt STl 0SB RRY ASb kNGB0 e "

ani §ot rsmpbﬁdlsﬁd!e\ehmﬁ@dofﬁirf;m(mddiﬁi\&enhéSdeﬁﬂhﬁ%teaaﬂdré&%OZKbh ]gﬁ@hrofmggs to
respectively conprise a sidewall spacer received against the first an
second & langatidzanl %9nt;0é1§;%fcier°98w.1£%%r5&i agpsconsbeorductive Hneldfewithdn t he
spacer QLA PG dip¥ss My be used to largely deternmine the |ateral dimensions
of the first and second etch nasks. In one enbodi nent, such anisotropic

et chi ng0f6¢] be cdhigecl2hmi 2hehdwany entbeldibennghezen fiest evreluctive line

cer-formng |ayer, for exanp tQo avoj d_addi png a nask step as was
32& ct esf& B’g&\ﬁgsp caRdppiire ilwe%‘g& Hil_ilaiir}'df%_én‘?fp ComPriseras IeEnssted
emqgdi rf?xi‘% of bh8UBAYE Y ateRial] f&oé}{a%%l'ecasnﬁéiklg%rﬁlteﬁpusqﬁﬁ Ay¢ conducted to

formthe Tirst and second etch nmasks. Regardless, first-and second etch
masks 88terggnmested|rimg pfthe yirbeafdseeahd bichhanasks 86xanh B8 astan ¢tohimgl

growt h | at.er IIM i nwar.d from.first Lrﬁnch- HJ EZ and Eron1second.

Lrench 0&TH B4t aY cenfdting warstighmas bR trakke Taat 168t 1 B8aHePRed of

| nsul attb\sepafaBduGt c¥Rduetité OineSENF RN Beeh & %?edfﬁbﬁl’l?ﬂhtert:@fm@é‘t@ﬁﬁbﬁh
dependi ng upon whet her sone or all of the material fromwhich the first and

second séfend wasryctve ling pedvithin eachewaneh.adpaxampic arraner dpsHeihg so
| NY59T 4 ggs&!igga‘k&@{ rgféfﬂ%%éég% F?%s‘.Q@%nc?ﬁ npl e comprises an oxide, such as
I oXI de, y atomc

silrcon eposite ayer- deposition. In one enbodiment,
the et ¢00672f e of Inheiggalerdnal 2Hf mhbleinfi hateranldoG haomdetideposRel asipard gi ven

chem Storf%uibgtrgitegrllgarl, éggrr]nzzsrlleogénciggg %tZeha?/fe been formed there-through at or

near the ends of the respective trenches. Corresponding mask openings 92 (not
shown) would be formed at the opposing ends relative to each respective trench

20 25a. An example masking material 90 is photoresist.
[0068] Referring to Fig. 26, the interconnected portions of the material of
the first and second etch masks 86, 88 are etched, followed by subsequent
etching of conductive material 34a/35a. Masking material 90 (not shown) has
been subsequently removed. Alternately, some or all of such might remain

25 depending in part upon its composition. One or more suitable etching
chemistries may be selected by the artisan for etching of the masking material of
masks 86, 88 followed by conductive material 34a/35a. One or a combination of
dry and wet etching may be used. In one embodiment, at least a majority of
each of the first and second etch masks remain as part of the finished integrated

30 circuitry. For example, where the material of first and second etch masks 86
and 88 is insulative, such may largely remain, for example in the embodiment
depicted by Fig. 26.
[0069] In one embodiment, a method of forming a pair of conductive lines
in the fabrication of integrated circuitry includes formation of a trench into a

35 damascene material which is received over a substrate. Conductive material is



damascene material 24a. [0064] Fig. 20 depicts one enbodi nent wherein the
first and second etch masks are forned to conprise an interconnected ring
wi thin easb2renets725a. The | ower terngnuses of trencheeCThm20W0loB0sss or
exanple, conprise mrror inmges of that depicted in Fig. 20 whereby the

mat er i from st and sec masks 86 and are f.orned

"ot o o dsnas Bl ef Ipk e e te T RRRAL EbA tor b Dok MR R IR MBrbPl RS o
shown) f@EHOCTHE dhdubEvEBheidrRll ik remowbl Wackha khststo MRl aREMREeet Ch masks
are formed at the w dened ends of the depicted exanple trenches 25a.[0065]

Ref er r immgterigl gpdsaveoat ast 3gmegpiithes¢onduativy matemalgesraigengil thecond et ch

mask 8 S {8 n A, r mat eri al
34al 35§r€fnocr?g| {S‘%higﬁgpfﬁaqhét? Wegnisst Ogﬁi‘]'llc(fé@ﬁgr%?f ﬂe%%n%%@ﬁ%%qgg evvgl | s 28a
ands 30av1thﬁsﬂﬁ£trenehyo foumhfifsaramsl scbadgidnddichiale iy ithinfths ecared si dewal |

58 of first conductive line 52 within each trench 25a_ and forns, a
| ongi t YBRISR ATETRLIEOF 1BREsR o6 aeAnpihel in Bderl cashpertignalang delepsha se

Wthlnrﬁ“ blt rmpig?}?%géh g@l bl % co@gagﬁgu%v?hﬁl‘@%g’&@p%hgﬁg Vmﬁe'n

first co ive secon conductrve line as I ni r med
conpri mdadbscmib&ardcma&dbuu sigmofexaorplus bif sachat metladd. for exarrpl e as
being forped usin rconnecbed ri n of the first and.s d etch

rrasks 88020 88 d n%tr‘?n'étf FI}Fd‘tr%fst © 18yg Pﬁé‘c8fn%ﬁ%ﬁjﬁﬂ?%° er| al may be

br ggen fb?m‘?ﬁfig aﬁ%&a& WP chafatiiohside’ 1%%@@5?105‘[16%&%?1@%%& girthitey.52 f rom
being electrically Tnterconnected with second conductive line 56 wthi

each t rSaredhincAnd exEorpl atiomefi @rpluvaligodhglongaited desdnétiee lincs lovieefaer ence to
Figs. 24 _and, 25 0067] In Figs. 24 a 5, maskin terial s ,been
fogosi con 3o Proa Sl it bE R endica ren ek BRs i IRYS nly el or mnd

t her e- tiyoQahA Rbritite REB Mseo@@siamqﬂe bm:y rReheslulYetyt 6£B8StedC0r r espondi ng

mask openi ngs 92 (not shown) would be formed at the opposing ends relative
to eacitomgdyistiveilees megbhbgﬁabrlmeéﬁ@rmyeumg lsiuhgr astitverpagterog gnd

ph?BOr %c}%ng techniques, as well as using other techniques whether existing or yet-to-

be developed. Combinations of different techniques may also be used.
[0071] First and second alternating regions of dielectric material are
provided between the conductive lines laterally across the array. The first
regions comprise a singular void received within solid insulative material

20 between two immediately adjacent of the conductive lines. The second regions
are at least in part characterized by an absence of any void space within solid
insulative material between two immediately adjacent conductive lines. By way
of example only, the above-described processings in production of the Fig. 17
array of conductive lines are but examples. Such depicts example first regions

25 80 as being characterized by a combination of dielectric material 70 and void
space 72 received between conductive lines 52 and 56. Conductive lines 52 and
56 may or may not be mirror images of one another, and may otherwise be
different or the same as one another. First regions 80 alternate with second
regions 82 that are characterized by an absence of any void space within solid

30 insulative material 17 received between the respective pairs of conductive lines
52 and 56. Regardless, the first and second regions may be fabricated at the
same or different times. The above-described embodiment shows a method
wherein first regions 80 having a void 72 are formed after forming second
regions 82 which do not have any void space. Regardless, processing may

35 otherwise be conducted as described above or otherwise.



[0068] Referring to Fig. 26, the interconnected portions of the material of
the first and second etch nasks 86, 88 are etched, followed by subsequent
et chi ng oVoconduetsrve material 34a/ 35 g Maski ng mat eri alPCI@WSemow3siOWN) has
been subsequently renoved. Alternately, sone or all of such mght remain

dependi t ition. t abl e et.chi
chom 10T oy HutBEisb B By RerisvaPhiondSe GheBRmRsndn bRreind HeHIdg
natern%bannmgkasl 8Gay&F datldureed Mescmlﬂﬁaépfe%drém%&vlrﬁéth%ﬂaéf%a One or a

conbi nation of dry and wet etching may be used. |In one enbodi nent, at |east
a maj ofabgicatioradh wre emboflimsnt, mhgawndyeamhamymgclmmpagapay ofof the

finish gr.at d Llltl’ For terial of first and
second%g I%f%att % 88 Ra' 88 |e§e Vesflu?‘é?rngéubitﬁ%ﬁ? ﬁ%&y %ﬁ%é?ﬁoqcimai n, for
exaspl @lﬂeﬂnéth@g @H@Mlsmlevémh@trﬁﬁtebyal@rg re@&veﬁ%&]&ehﬁh@%n@ﬁ@ﬂdb ment, a
met hod of formng a pair of conductive lines in the fabrication of

i nt egr dned laterallyaoposntheudaay s drheafirgrresions eompeiseimsiogulatarmidcene
mater | plodt0bg Ryithid ESIEH YRAUAUEE RaIY WeflEen TRAMMELL USRS 85{Bknt of

i sdeposited ove el

over f i the thedtctene MineFheT oo pekoaid wegions efe at 1dast ﬁl@@’@ifte@heﬁaﬁ’t@rﬁied Bpsah to
t he danpscene terial to |l eave at | east some of the conductive materi al
r emai nARENSS Phany vead space Mgtigiodid mspdaiing maieriahhabye’n tWPough t he

comiucun d‘f&fe%'a@' gﬁmﬂh%%ntd SR ifed OAg‘ngd gf v Sf%ﬁgﬁ@gefogl jductive

lines w |nthet en which are mrror 1m e ano at er al
Cross Eeg;tlbnha%ngcﬁteﬁmpte arowitor hayingf an engyhofodorndetivier Kheand second

conduct | i nes., Processi as shown and descri bed above are but sone
exanpl W suchla %mﬁog%wb]lntﬁ%a@ﬁbw%ﬁf COMPFIANg ARATTIDAT

enconpagsgscidy SinRednefud R PhNGaRly BF re%(né’c{teg %ﬂaﬁalve 1iﬂeﬁsel%cbflvetdh&Y
fabrication of integrated circuitry. Such i1ncludes formation of urality

of el oﬁgialfoéttatﬁ)na"lhctqcxmlucmrvesllm&areaatsmbst impart daozdssizad bpayep;mtmg
CoRUCh et BT aRe PO B SRR AL AR B Y ©
fabri cahethes Qhahierdb crssSddtioacilong darataarNugodndof length of the

repeating pairs. Conductive lines 52 and 56 as shown and described above are

but examples of immediately adjacent conductive lines which are mirror image

of one another.

20 [0074] Dielectric material is received between the conductive lines over
the substrate laterally across the array. Such may or may not comprise first and
second alternating regions received between the conductive lines laterally across
the array with and without a singular void as described above.

[0075] Further and regardless, the above described and depicted mirror

25 image lines 52 and 56 may advantageously provide greater conductivity due to
being lined on only one side with material 34. For example, a layer 34 may be
provided to function as a diffusion barrier and/or adhesion layer relative to
underlying material. Such may be desired where, for example, material 35
deposited thereover is lacking in diffusion barrier and/or adhesion properties

30 relative to underlying or surrounding material. In such instance(s), the diffusion
barrier/adhesion material may be of lower electrical conductivity than the
conductive material deposited thereover. Providing the depicted mirror image
lines having only one side largely composed of the lower conductive material

may increase overall conductivity of the conductive lines being formed.



etching techniques, as well as using other techniques whether existing or
yet -t obe devel oped. Conbinations of different techniques may al so be used.
[0071] Fiwetommdosecond alternating r?gions of di el ect r PCTrESR@0I03ISSAT €
provi ded between the conductive lines Paterally across the array. The first
regi ons cogBrise a singular void received within solid insulative materi al
bet wee hedi atel y adj acent of the conductive |lines. The second
regions are at least in part characterized by an absence of any void space

Wi thin solig i ”S%%{éﬂ’l‘c’)d”@f{ﬁ) hﬁ‘l&%%eﬁ ?Htﬂﬂﬁ il ?1'r§érsf}glt§8€”t

conducti ve Ilnes of exa ove desc processi ngs
in procfabmcamomfofhheeg?a@d dﬁcaﬂrﬁy:ocmﬁpmm@uctl ve | i nes are but exanpl es.

Such deplcts exanple first regions 80 as being characterized by a
conbi nat i on BFMHEAERGH HAEAHAS SO HA T %ﬁé‘@éi gver aeBbyEeihdiween

C.Ongumtfe\ﬁ%hlHe{\ﬂ?jgﬁ%s‘%‘%ﬁd%coger&ﬂﬂ)%tﬁ%ﬁfg]teheﬁ%légw déxf@ff‘{?s\f tPdndfpy not be

mrror | nages of “one anot her erw se erent or the sane as
one ancidwevall Beisg lcmegutmdlmaﬂ® eibngawaltw mmprise(aolmdlgnegimmlsccﬁﬁouhaf aar e

characterjzed by,an abse n ce th n.sol.id i | ative
b TR P R R Rt i FRRIEINEE) | nes 52
and 56 seR@ﬂ&Hﬂn%ﬁSmdé%llfBélﬁg léﬁgltﬁﬁﬁpdmz éRﬁig@E@d f@)éol?ﬁ)rfs%be[ ﬂ&?élﬁfhlﬁhl t he
same or different tines. The above-descri bed enbodi nent shows a net hod

wher ei r¢0f1tcngt of @énr@h51®®vaih0f agothergiidthz2p lardifyop frednddcteve tineaibeingsecond
ﬂgon% ich do not have any void space. Regardl ess, processing may
MBS conduct ed as described above or ot herwi se. [0072] Enbodi nent s

of t he i nverfepopitdl S BopMEONPASTtEAAEE alifinahe GHeddhytoCOHFBH beiwkkathear ray of
conductive |ines and i ndependent of nethod of fabrication. In one

enbodi kst and gbe sepordittanghadewptayandicl udes a plurality of el ongated
d |
conductive :téelﬁz&gttﬁ(fgﬁ%ﬁ(?hgngxdgctﬂ?@ﬁ{e{tgltlgl 1{1{‘% ?ﬁdlﬂgﬁ%e cong PE%@ ting

regl ons of (? rc teriral are recelved ween |l ve I nes
| at er alahyd se¢cbadtrévh aﬁkmallsTﬁaefdrm e Iaginringoopitone of sSssawguwdar voi d

ecei ved W|th| olid insulative material between two i mre |ately adj acent
$§ he SKETHRIL O Jgemnﬁe%on Ivecline v itlig; thedrench and te fermithepay ¢

char act£r 883y cBRtour of a second sidewall of the another conductive line within
the trench.

2. The method of claim 1 comprising forming no more than two

conductive lines within the trench.

20 3. The method of claim 1 wherein a minimum space between the
longitudinal contours within each of the one and the another conducive lines is

no greater than 20 nanometers.

4. The method of claim 1 wherein the etching forms the one
conductive line and the another conductive line to be of the same shape in
25 lateral cross section along at least a majority of length of the one conductive

line and the another conductive line.

5. The method of claim 4 wherein the etching forms the one
conductive line and the another conductive line to be mirror images of one
another in lateral cross section along at least the majority of length of the one

30 conductive line and the another conductive line.



absence of any void space within solid insulative material between two

i medi ately adj acent of the conductive lines. Again by way of exanple only,
Fig. 17 swowsiuets7exanple circuitry ri@vi ng an array of Pconseamiosesss i nes.
[0073] In one enbodinent, integrated Circuitry conprising an array of
conductive lines jncludes,a plurality of e]ongated conductjvye |ines,

Focei ved ovér a SUBSICHRd Ofiflati ddiberae the Radseuvampese it depatited

char ackgiiveefl 1D e €A, A1 RARS %mbﬁgﬁ{ﬂ ?Ia%{axizqﬂg 36ER’bnAALAVE h MBrikl NES
which are mrror inmages of one another in lateral Cross section along at

| east &ankjatrieast tof thicedughisashethetergd gaiomiyp i etshigpvwaghwbel i nes 52 and
56 as sho nd described above are but exanples of imedi ately adj acent
conducf:f’ggl{}ﬂalﬁaén%?f “are mrror inmage of one another. [0074] Dielectric
material is received between the conductive lines over the substrate
lat®rally agross A heetAbdayf foPhGRg MBYaidlof Y diRtivediidd FetHd fablricamidnsecond
alternating regions received between the conductive lines |aterally across
t he ar iiFEFrted GROMIEEY KOMPIASiBBAgul ar voi d as descri bed above. [0075]

Furt her and I crli - an i i i | i nes
52 and 5o iy AR Lgdh B TG SRR A ADAREL T Tahb gt

| i ned orenehllyaving f$ist@ndi detomdtapodingdenkbhrsidéswallb @andaa hdyahusdwidgh be
provided to function as.a diffusjon barrier and/ or adhesion |ayer relative
to und&hrergrhetyranewhich issatleashpboet 3Bai MoEronds themisiswm idgnetrial 35
denosi P . : TS i ' ;

pr oer RECIRNEEIihEs bRl il Iht (HS! BAnkh hEkaBNCRE 1PHERRARRIY

i nst anebfrYated e cdinipnise arlobgitndaral adhesuroof adimt sadewdY offa Hifstlofivhe

el ectrical condyctivity than the conductive material. de jted thereover.
Pr ovi dPAY ©hEoRUH Y s ARHE IR eaeeRag, G OhP O BFOE | ar gely
CONMPOS §oh Sud 7211y o RNAHCEb P rIFRLLII it B¥al BEAOVF OOV AL igeqadust i vity
of the conductivé lines being formed. CLAIM5 : 1. A nethod of formng a
pl ur al Atsgcohdodidecpdivefidomductine tinesfleing darined; of integrated circuitry,
CofPpri sing. depositing conductive material to within the trench to span between the

first and second trench sidewalls; and

etching through the conductive material longitudinally between the first
and second trench sidewalls to form the longitudinal contour of a second

sidewall of the first conductive line within the trench and to form the

20 longitudinal contour of a second sidewall of the second conductive line within

the trench.

8. The method of claim 7 wherein the trench minimum width is about
3Wm.

9. The method of claim 8 wherein the integrated circuitry is fabricated

25 using photolithography and Wy, is F, where F is the minimum photolithographic

feature size with which the integrated circuitry is fabricated.

10. The method of claim 8 wherein the integrated circuitry is fabricated
using photolithography and Wy, is less than F, where F is the minimum

photolithographic feature size with which the integrated circuitry is fabricated.



formng a trench into a damascene material received over a substrate, the
trench having first and second opposing trench sidewalls, the first trench
si dewal | Wweing/12013gi t udi nal | y el ongat ?Q to conprise a | engiusaaionalssEont our
of a first sidewall of one of the plufality of conductive |ines being
formed, the second trench sidewal | being |ongitudinally elongated to
conprise a Iidngi t H’é’lth‘é‘.é)ﬁ’tf(fiﬁ‘mbﬁ ‘éiﬁ?‘ierlgtthieél“el%@gl f%émséﬁ‘ﬁtfnhréF 28f the
plur al Ik c6RRALGLL (fds! Base BEINDSARE Thdpe dRARRIHI ﬁlg)se%éﬂsh'a\fsngﬁ&er i al

to wthin the trench to span between the rst and t second tren

si dewall¢ast aamaj@titshofidgengthofgthet fivst @nddecoindecamatuetiival linengi t udi nal |y
between the first and second trench sidewalls to formthe | ongitudi nal

cont our of second. si | l. of. t one conductive line within t.he trench
and to form'the ?@hegﬂegﬁﬁ\),\&é’lf Cg%lm ggrw ?reénég%gﬁ?&lc i%%qmowlc{%hés 4R8Pher
congluctii yB wheg Piit piftht fethe BAtnd2secbnd ddidindivef ligéai m 1 conpri sing

formng no nore than two conductive lines within the trench. 3. The net hod
of claim1l wherein a m ninum space between the | angitudinal contours wthin

each of the lone arfte methedef iedine dhatieredn thestchizgfergsdhe dirst Rad 20
nanomeLeEtdnd LondEHUEIART Blh Lhithll IRt Yeibdd S FEP iR JadkPhIMGL0e one

conductrve Tine a he ano conductive |1 ne e sane shape in
| at er alsectios sleeg tat deusalaoingjatty efkingah ndjtheifinst ahdlseoghd cohdubdvene
conductjve line and the another conductive line. 5. The nmethod of claim4
wher ei i%e et ching forns the one conductive line and the another
conductive line to be mrror imges of one another in lateral cross section

al pmg at | east thedRiePhdd i Mainf9tWheid IBe G cRARMMETIN SvidtRgs aBdut he
anot her conductive line.6. The nethod of claim 1 wherein the conductive

mat eri @Wins deposited to overfill the trench, and further conprising
pl anari zing the conductive materi al

15. The method of claim 14 wherein the trench minimum width is

about 1.5P, where P is pitch of the first and second conductive lines.

16. The method of claim 7 wherein the etching forms a space within
15  the trench between the first and second conductive lines, and further comprising

filling the space with a dielectric material.

17. The method of claim 16 wherein the dielectric material comprises a

void between the first and second conductive lines.

18. The method of claim 7 wherein the etching forms a space within
20 the trench between the first and second conductive lines, the space being equal

to about W, in lateral cross section.

19. The method of claim 7 wherein the conductive material within the
trench comprises a conductive liner comprising a first composition and a
conductive fill material comprising a different second composition received over

25 the conductive liner.



back at |least to the danmascene material prior to the etching through the
conductive material. 7. A nethod of formng a pair of conductive lines in

t he fabriwet2omn20f37i ntegrated circuitry, conprising: forgirnug2@aosesssh into
a damascene naterial received over a substrate, the trench having first and
second opposing trench sidewalls and a mnimum w dth there-between which is
at |east abdft 3vihewmthodwaficdainhd Inivherrimthe dtehior fonmscneduet theefirstnes
bei ng fa ﬁ”&iq;’ontdheogéh{c%l%etﬁﬁ%&cﬂ) i ee\pﬁ‘% !fir?tteéi'ag a(flngf {l'}%jhpﬁlé&/mﬁl)&?%ﬁ]ed to
conpri se a tongitudinal "contour of a first srdewall of a first o e pair
of condudta basé¢ ines dresheofifdicoathoditions etoed hiifi € fieim Figdewasdcond ng

| ongitudinally elongated to conprise a |ongitudinal contour of a first

si dewalStdevall absysrilierasedaygapt eaeh ebmaedirst and speend eppdusisyerdiges to

depgsi ge”@fﬁ@ﬂéé:%%d"@orﬁﬁé?igioﬁ. to wthin the trench to span between the

first and seco trenc ewal | s; and etching through the conductive
material longitudinally between the first and second trench sidewalls to
formthe | origli.t udllainatbod adrclaim d 9sebeormdnsiedendldonofositienfis rfthigheduct i ve
line w ﬁhi n. tt'l:e trench. a m t he | ongi tudi nal contour of a second

nﬂ to, far
si devalleUTicehEoREREiitYdRaBARS JH5T FRBARSHAOH ¢ he trench. 8. The method of

claim7 wherein the trench mninmumwi dth is about 3Wn 9. The net hod of

claim 8 wher®in tAenéthbadsRioRthifbLCplurhdty 8f pabillslad Al wesivedines in the
photolithography and Wnis F, where F is the m ni num photolithographic
f eat ur dabrigatigntaf inkegratacheirtnitegrepmeprigingcui try is fabricated. 10. The

nmet hod of claim.8 wherejin, t I rate Lrcubtry 1s fabricated usi.n
ondfol i £ hoor Soy B AGHRTY PERAPhREeE fiithih dnldha WARsERNF Tudtekid
phot ol irtboigedhies o eaidtrftesieetrohéesiidihiduadlyl Rieigatiad agldr eohdy i s
fabricated.11. The nethod of claim7 wherein the etching forns the first
and seCPREsEMhtGachyvedewals apd aymipmupewidthetherephetvaen sthdeh is @t deast

sect i Ogbglu?@gNgtwhere W is the minimum width of a pair of conductive lines being
formed within each trench, the first trench sidewall of each trench being
15 longitudinally elongated to comprise a longitudinal contour of a first sidewall of
~ a first of the pair of conductive lines being formed within each trench, the
second trench sidewall being longitudinally elongated to comprise a longitudinal
contour of a second sidewall of a second of the pair of conductive lines being
formed within each trench;
20 depositing conductive material to within each trench to span between the
first and second trench sidewalls of each trench; and
etching through the conductive material longitudinally between the first
and second trench sidewalls to form the longitudinal contour of a second
sidewall of the first conductive line within each trench and to form the
25 longitudinal contour of a second sidewall of the second conductive line within

each trench.

23.  The method of claim 22 wherein Wy, is no greater than

20 nanometers.



| east a majority of length of the first and second conductive lines. 12.
The nethod of claim 11l wherein the trench mnimumw dth is about 1.5P,
where P iwopntwchof? the first and secg?d conductive |i nesT/uB3010/Mbsssret hod
of claim 11 wherein the etching forms"tThe first and second conductive |ines
to be mrror, inmages of on not.her .in | ateral craqss .secti.on ng at | east
amjority 3ﬁ'leﬁ@thﬁ?h?ﬁégfﬁégqzgﬁﬁhgﬁﬁﬁﬁ € ehung s vondrs .8¥%Pg he

met hod o8k n il &l B thve RSk Th ol BI® ckk ST A RITRIPIOMKI i Ad | v daRAYspaMiingl 5. The
met hod of claim 14 wherein the trench mnimumw dth is about 1.5P,” where P
i s pitbetween hadfparsiallynd asliognespeetdve inueediptedy adjsenTiod twet obtheof cl ai m
7 mher%%n ége etching forns a space within the trench between the first and
second "'¢0KdGEti ve 1ines, and further conprising filling the space with a
dielectric material. 17. The method of claim 16 wherein the dielectric
mat®rial conpli saheamedhsd beictwian 20hehéidis thare g T88me ahd Wedist wad! i nes.

18. The nmethod of claim7 wherein the etching forns a_space within the

t r enchseeepnduetiye likesdadeswiyng iBwres efiane 3nqibsr in kdesgarespei ng equal
to abo [ r O, . . | ai .wherein the
conductiomatod af 1ls: B AARrASEL Koot S (A0 TIAPARG ScChnd e B fiidy

conpri sineg. a first conposition and a conductive fill material conprising a
di fferent second conposition received over the conductive |iner.20. The

nmet hod of cl.aim wher ei he et¢hing faorns each of . the first and second
conductive PPnes W§9%“¥H%CﬁP ggéi REPINEfOTIHBEthE dama%eEBSi ti on and a

bape | aysEriaf td BSnfﬁgEs%t irSATROR Ha9vial HE1ALE HORY J%Hid]ﬂréxﬁ&iéé%ﬁﬁﬂ of

si dewal | above the base |ayer of each of the first and secon ctive
| i nes the baigfed hdegmdoddicomyysi ti on. 21. The nethod of claim 19 wherein
second conposition is of higher

27. The method of claim 22 comprising forming the damascene
material to comprise at least one of semiconductive material and conductive

material.



el ectrical conductivity than the first conposition. 22. A nethod of formng
a plurality of parallel conductive lines in the fabrication of integrated
ci rcui trywoecomprdsirng: formng a plur #ity of parallel ecrast@dosrsenches
into a danascene material received ov a substrate, the trenches
individuall'y having first and second opposing trench sidewalls and a

mi ni rum wi d28- t hek e dedfonmiies aj Raigof|coaductinedinvim theckadrigation athe

nlnlnug%%% 1?dQLfa%B§%8ﬁﬁgH%9mgUCtlVe | i nes being formed within each

trench I'rs of each trench being longitudinally
el ongat ed t dorminy ageerecH dngiat dathnsdenzomttatialafecaividdr sversa dabatrdtepthe fir st
of the pair .of cogguctlve Ilngs being formed Wi thin each trench, the second

t r enchi$ngBRAVINEditsg angigeen |%’é’|°|5§ilgeFr6H§ SEY e SHHFN $828 Aongi t udi nal
cong ou lé%fat ﬁSPﬂfhﬂd%% vald m%fteﬂafsQﬁ@%s?(rehbﬁg?@é%aﬂfbeqﬂ ductive lines

bei ng orne eac trench; dépositing conductive mat@rial to within
each t lengitudimatlyaslobghteseto ¢dmpfisest lomgitlshnmhdontpen@lf sfidgvatéwalfofeach

trench; and etching thro duct e materi.al, | on i nal | et ween

he 11 AdE 00 SBRBiR CRHER Vel GRS PPTE bR I st A Sesstibur of
secondyghdgwaliéwall E&ﬁgﬁbh?huﬁﬁﬂﬁl&%ld@a‘téd‘% Wohlpriseeatonditemanl and to form
t he | ongi tudi nal contour a second sidewal |l of 'the second conductive |ine

Wi t hi ncentturtgfemdirst g@lewrbofretsesdndfofghaipainof whedechvivhnes beangr eat er
met hod of claim 22 wherein the etching is

2Q nan ers )
coﬂguc?%dn? WEQ%%‘%%’“F%Q% bet ween maski ng bl ocks, the masking bl ocks

i ndi vi dual | ieppaititghgoe&heaNmanériRRfd wvattin (ARSIt foesechétvredniRdi at el y
adj acent of two of the trenches. 25. The method of claim 22 wherein the

etchlnéﬂﬁbam%sﬁﬁ@ndTH%@hdﬂdeWQHénd conductive lines to be nirror inages of
one anot her %&:sﬂ%ﬁdﬁi %@&@n§ fdtONaPhIMen Fhe tAATh A PSR in'Ya Prst ENOLH Of
Se 6N

the first an
trench-wall and a second trench-wall over the recessed conductive material, the

15  first trench-wall and the second trench-wall being received within said elevation
of the damascene material;
forming a first etch mask against the first trench-wall and a second etch
mask against the second trench-wall; and
using the first etch mask and the second etch mask as masking, etching
20 through the conductive material longitudinally between the first and second
trench sidewalls to form the longitudinal contour of a second sidewall of the
first conductive line within the trench and to form the longitudinal contour of a

second sidewall of the second conductive line within the trench.

29. The method of claim 28 wherein the first trench-wall is formed to
25 comprise an upper portion of the first trench sidewall and the second trench-wall

is formed to comprise an upper portion of the second trench sidewall.

30. The method of claim 28 wherein the first and second etch masks

are formed to comprise an interconnected ring.



lines. 26. The method of claim22 conprising formng the damascene nateri al
to conprise insulative nmaterial at |east sonme of which remains a part of

t he fini sWedoimbterprated circuitry. 27.,,The nethod of cl @CmUA2010080383 Si ng
form ng the damascene materi al to conﬁﬁl se at | east one of sem conducti ve

mat eri al and conducti ve teri met hod of form ng pai_r
conduct i ve Pilnes The {rw@hﬁ@lf i é%ﬂ“i 8% wherep de firatapd rSEEﬁ”E“? yonéaﬁ&w*f si ng:

formn n%starr@ngnlmg; ?ogngarf@%gﬁgﬁlmﬁnhékcéﬁﬁ@até!@%@/ﬁf ﬂgﬁ]éa gtdid£, the

trench having first” and secon pposing tre si dewa span an

el evat noatenifil .t dved farrhec eom pnest ieg ﬂ)ad:akmgethé irirgg of tkechndudewalmatbanhog
Iongltud nal | atedto co i tudinal contour of.a first

o dowaft It ate KERTRNS dosRpRrgE b THaLER0 SeFPHLEOBARRGYF JIHRATORt hi 1 ¢ he
tremchpeldieises@ithddiench sidewal | being Iongitudinally elongated to
conprise a longitudinal contour of a first sidewall of a second of the pair

of conductive lines being formed within the trench; depositing conductive
mat eri al t o3&t hiTha methedpdislaim Qﬁa‘ﬁhb@tlm@éﬂleasﬁéi lﬁllaﬂ@tlt}aﬂﬂ%@l@:@ﬁdhft rench
si dewal.] s cessi nd t| ve mat neh. form ng
MR L b RS T A T LR A i
material, the first trench- wall and the second trench-wall being received

W t hi n sai d 38l evallicometihod o€ clisinma8enherdih €otmlng tioy firsigared fé¢@id efcbh nmask
against the first, trench-wall and a second etch mask agai nst the second
trenchmf?élklS C%Hrlﬁ%ﬁ'ng the first etch nask and the second etch mask as

TRk N, et GRBGi QUANCLNF GOMIUGLEY o B QBRI FbhmbBF Ween the

first and s ndtrenc sid ormthe onltu contour of a
secondtlse denehlafodr theerekesshgranducti ve |ine wt h| n the trench and to form
t he | ongi tudi nal cant

g an1sotro;910aﬂy etcfnng the spacer-forming layer to form the first and

second etch masks to respectively comprise a sidewall spacer received against

the first trench-wall and against the second trench-wall.

15 34. The method of claim 33 wherein the anisotropic etching is

conducted without any mask being received over the spacer-forming layer.

35. The method of claim 33 wherein the first trench-wall is formed to
comprise an upper portion of the first trench sidewall and the second trench-wall

is formed to comprise an upper portion of the second trench sidewall.

20 36. The method of claim 33 wherein the first and second conductive
lines are initially formed to comprise an interconnected ring of the conductive
material, and further comprising breaking the ring of the conductive material in
at least two locations to separate the first and second conductive lines from

being interconnected.

25 37. The method of claim 33 wherein at least a majority of each of the

first and second etch masks remains as part of the finished integrated circuitry.



second sidewal | of the second conductive |line within the trench. 29. The
nmet hod of claim 28 wherein the first trench-wall is formed to conprise an
upper porwoanioo29t3ne first trench si dggvall and the secomdTiusenolososat | i s
formed to conprise an upper portion of“the second trench sidewall. 30. The
met hod of claim 28 wherein the first and second etch nasks are forned to
conpri se an3i%at erldehmedhed ofichying 28 whereidt hod of claim 28 wherein the
first and s td | re initi r . [ an

| nt or connectid b eap b iR is AR RIS coliiift pil uelePEGiRn TR AR 20

br eaki m@gnichesidewagllodnd kiee sexudidctrenehvedlelis &brmed ad cbagsisd s uppeat i ons to
separate the fjrst and second ,COﬂdlIICti ve lines from being interconnected.
32. Th&°RdPRS tBe S(,elcapfjnté‘?“‘&%n%‘fié?"ﬁ lt least a majority of each of the first

andg second hetho RS of FHRIMS: A% BALInbrciRabDLoheAi et egrated circuitry.

33. The nethod o I'm28 ereln formng irs second etch masks
conpri ses: deposidepogiting papacef-bommmg laygeitotlesd #ma filarwnfaihing emai ni ng

volume of the trench after the recessing;, and anisotropically etching the
spacer - f or mvﬁéuFﬁﬁtﬁlt}{eotrFB?Wftﬁétﬁ? (Ei°5aHtk>s¥ond etch masks to
respectively comni§firdpatigV@thi ﬁfee{parc%i?-‘%b}frﬁ‘ijnﬁgé’jé?stb o fHel Skst

trench-wal |l and agai nst the second trench-wall. . The nmethod of claim 33
wher ei n t he aadi ssondpitch anatkisny iespeainvkiyt @ampiishawidawplingsicebei ng

recei ved over t.he spacer.-form ng | ayer.. .35, The hod of claim 33 wherein
Cha8 1 rer Ot reri e B kR Tl el i S S SRR L st
trench sidevnt lfirghend Recs£g@BddhEaNE Nimes!dreiifith A1y E6rrhed €6 TRk fiesedan Upper
portion of the second trench sidewall. 36. The nethod of claim 33 wherein

the fiivtereornededning ohdie epodustivemaderal, ind firtherfermprising badkinge an
o SRR AP B RAHE: RARGHSE b5 TP E1 800 MI0h HELOREs PP TR

br eaki ng e conductive na ocations to
separ ahadtdee ohd rcvindad veddmsrdfroandeiiy ieetdom@sctgdyrmnd
15 at least a majority of each of the first and second etch masks remains as

part of the finished integrated circuitry.



being interconnected. 37. The nethod of claim 33 wherein at |east a
majority of each of the first and second etch masks renains as part of the
fini shed wotegraved circuitry.38. The,gethod of clai m 28cmuseeion3osshe first
trench-wall is fornmed to conprise an upper portion of the first trench

of the secontd-tr hEFEQPUHIFmiLad PRFATRGoL P TR aED OB o "

masks _(fQHiHEhﬁsﬁ3ofdﬁpé1%‘atéd‘Gir@uﬁpﬁ}C@mﬁﬁémgﬁg layer to less than fill
remai ni ng volume of the trench after the recessing; and anisotropically

et chi ng t he fopadeg afpundlity dfaperalted of tanted frerfiches intng deswsrenematenabks to
respectively,conpris id || acer,.receikved against the first
{r ench b v ghf Rt ithe S s ERA B RN RS T TR b 5bd0n g

conslucng@siﬂgwa@nah%iamhn@lahu 4 o Agguiowediipihic8€- babwt & evitionnsat échsti ng of
t he conductive material, and further c.onBri sing. breaking the ri ng of the
conduc@beat Y erwhgrei Wnats theaainimiyn | widdhidms raiy afegrnditcdiviendnes peingand

second j i r ef: i n . (] a majority
of eacﬁggrpg?ﬁ’te’ft¥ﬁlr é%é}gﬁrg ggg}o}%dflg%c41ﬁn§éﬁ%glﬁrgﬁ%(?sggggg%ﬁglrﬁldggla:”ﬁe finished
i nt egr apednitg snielevatdth oAtlethmdsodnd oratenigl, ahplfirsatiehyhafidpasAldfel
conductive lines in the fabri Cfti n of integrated circujtry, conpri rséxf?g:
yé It eri al

f or ni ngaah grefed beipedongatusingly Srangaied 1o CORYNEE 7 hopeiudiirhsen
[ o981 VAl adwaH S e of IR PAENANGHdURHVE FHEL bYin A ik d bidhin and

second opposing trench sidewa m ni mum w dt re-between which is
at | eastchhmrch3\the wheord Wanich siflewallheinglongithdofally phingatdd tonducti ve

lines being.forned within each trench, the.fir nd secand osi ng trench
| donalP i h Tt sapfon of & shsond sidasiall o stPaa sk BB PRE & {1 enc
Si dewalc'on@ﬁcﬁ@@hiﬁé’s%ﬁgg%;'crﬂgdlvoﬂﬁiﬁ u&@rlnalewh,el ongated to conprise a

| ongi t udi nal contour of irst sidewall of a first of the pair of

conduct i ve |depeositbed ngndeetves mitetinhteadthinreasbhirentlete spambetweer bhe
Si ? § Walf{rs gincrl]%elcgrrl]&’itltel“rllq:ihnﬁlclle%aﬁlsOor}ge%[c‘]?ldtrér?ch;
recessing the conductive material within each trench and forming a first
trench-wall and a second trench-wall over the recessed conductive material
within each trench, the first trench-wall and the second trench-wall within each
trench being received within said elevation of the damascene material,
20 forming a first etch mask against the first trench-wall and a second etch
mask against the second trench-wall within each trench; and
using the first etch masks and the second etch masks as masking, etching
through the conductive material longitudinally between the first and second
trench sidewalls to form the longitudinal contour of a second sidewall of the
25 first conductive line within each trench and to form the longitudinal contour of a

second sidewall of the second conductive line within each trench.

40. The method of claim 39 wherein the first trench-wall is formed to
comprise an upper portion of the first trench sidewall of each trench and the
second trench-wall is formed to comprise an upper portion of the second trench

30 sidewall of each trench.



conprise a longitudinal contour of a second sidewall of a second of the
pair of conductive lines being fornmed within each trench; depositing
conduct i weormateenrdsl? to within each tr%ﬁch t o span bet weenTtuseoiosess3 and
second trench sidewalls of each trench; recessing the conductive materi al
wi thin each trench and formng a first trench-wall and a second t{rench-wall
over the rectssed %mﬁwm tr%ﬁﬂawilmlﬁif%r@aeath?gﬁémnfﬁsm stch
trench-malis ahdptfigssecond trench-wall within each trench being received
within said el evation of the damascene nmaterial; formng a first etch nask
agai nst t he ddpositing ermpacesifdrming kysedorddsethn fillstenagjaings votthee ofcond
trench-wa Izmgégjn ach tre cq; and using the first etch masks and the
second &’ SN G &frngl,e SCEHI'AG° fRPough the conductive materi al

| ongi t udi naldnisdebpranyt R hidg e At ToPming N8NGT oSIHRIEId FirdtardPr m t he

| ongi tudi nal contour of a second sidewall of the first conductive |ine

wi t hi n seaend retehsraskadotrespentivalieconprbe adiidewal opacer resfeived agaimngt

si dewal f e _second conductive line wthin eagh trench. 40. The net hod
o "ol aiths SyshErERETR A PR et PSPl L Conpr 1 se an upper
portion of the first trench sidewall of each trench and the second
trench-wal | 42 f drivechdthod @f@laise 39nwlipadh therfidsoandfsetbed eecionthsksench
sidewal | of each trench.4 1. The method of claim 39 wherein form ng the
first &48fepusAdosoemPrisgRE iptspPRREdedddddsiting a spacer-formng |ayer to

less than fill remaining volume of each of the trenches after the
reggssing; angd anfROLARLEVflNafh 30 \R}H,eié'ifi tABFHRE ahQ'sLBEd l-BYANcEi9ef Or m the
first and second etch masks to respectively conprise a sidewall spacer

r ecei vétheagaiensitialhe formsd to rcomrprisvabh intetcagaé¢etsd rithe of eeondnduencd- wal | .
42. The nmethod .of. cl aim 39 wherei.n the first .and second,etch sks are
{or e TRUCERIIFTEE S KEBPBONHECHEHTT PRGPTHATE PRETEEHEE TOHE F A 30

wher ei Rohld@ctive ShaRith] SERRNHe £ANEEAER VR at least two locations to separate the

first and second conductive lines from being interconnected within each trench.

15 44. The method of claim 39 wherein at least a majority of each of the

first and second etch masks remains as part of the finished integrated circuitry.

45. A method of forming a pair of conductive lines in the fabrication of
integrated circuitry, comprising:
forming a trench into a damascene material received over a substrate;
20 depositing conductive material over the damascene material and to within
the trench to overfill the trench;
removing the conductive material back at least to the damascene material
to leave at least some of the conductive material remaining in the trench; and
longitudinally etching through the conductive material within the trench
25  to form first and second conductive lines within the trench which are mirror
images of one another in lateral cross section along at least a majority of length

of the first and second conductive lines.



lines are initially formed to conprise an interconnected ring of the
conductive material within each trench, and further conprising breaking the
ring of twe oemvmdesti ve material wthi 2 each trench i n arCramsaowsesss3

| ocations to separate the first and s 8ond conductive |ines from bei ng

i nterconnected within each trench. 44. The nethod of claim 39 wherein at

| east a rmj d6-ty dmethed of formang jansarran @f sondugtive dinasasitherfalsicasions part

of the Offl che%}gged &trgg{]gy %DYEIISIIlgﬁg”y 45. A nethod of forming a pair of
fa

conducti Ve nes in on of integrated circuitry, conprising:

form ng a trfepmling atpusaliignaSclonganal esondiicties tineedvey arsubssuabst amt e,

deposi ting conductlve mat eri al g ?r the damascene nmaterial and.to within
e

the trench tEo¥idpgEifirst epd seFen terr@%vgﬁsgt% ‘bfoﬁil’(? iFigemptaritli al back at
leaﬁt tb%t\tvggnQﬁlér%ﬁﬁﬁﬂgtlv@tlﬁfek615%&911%3&}(88@&6' _ErRfre %ﬂ)ehsconductl ve

material remaining rn the trenc ongltu naI y etchl g through the
conduc tcowepmsingra allng\nulamvmd teeetveshefithio sbbidninfsitaiveamateeeionet vormdives | ve
one. anqt her in | ateral

lines within the trench ich are mrror es o

cross Swcrsately et St gl Yoer T sgennd foeings fierae abieAdecond
conductij it bRESchG iz BB MO s@hcé YfHROv &l %Jc@ﬂwﬁhu?@@ﬂﬂ%ﬁ&'lﬁtﬂv‘enes in
the fabrication of integrated circuitry, conprising: formng a plurality of

el ongatmeateciahdetweer tWonesmediately adjosentacendumttvephoes.ding first and second
alternating regi ons of di el ect ri c rrat eri al between the conductive lines

ai(zr ally agf “h Sotpleglar @%I aclalm com ﬂ gngtsfor%) r't?x q%s?&idns%% ofil voi d

ived wt tive atel’y "adj acent

of the regivdiscdti digferemetmdshe second regl ons bei ng at | east in part
characteri zed by an absence of any void space within solid insulative

materi al between two i nmediately ad acent, conductive linpes. 47. The net hod
of clai m 46 4enpriks ngeﬂﬂ%gﬁ’ifr? inh47 qurgPrlaHkg g%blﬁ& thégfﬂréﬁge%konam%rem

ti rres féﬁmﬂ?‘f’hé@ém{ﬁ pefglghgl m 47 conprising formng the first regions
afte '

49. Integrated circuitry comprising an array of conductive lines,
15 comprising:
a plurality of elongated conductive lines received over a substrate; and
first and second alternating regions of dielectric material received
between the conductive lines laterally across the array, the first regions
comprising a singular void received within solid insulative material between two
20 immediately adjacent of the conductive lines, the second regions being at least
in part characterized by an absence of any void space within solid insulative

material between two immediately adjacent of the conductive lines.

50. Integrated circuitry comprising an array of conductive lines,
comprising:

25 a plurality of elongated conductive lines received over a substrate, the
conductive lines being at least in part characterized by repeating pairs of
immediately adjacent conductive lines which are mirror images of one another
in lateral cross section along at least a majority of length of the repeating pairs;
and

30 dielectric material received between the conductive lines over the

substrate laterally across the array.



form ng the second regions. 49. Integrated circuitry conprising an array of
conductive lines, conprising: a plurality of el ongated conductive |ines
recei ved woenioai2sishst rate; and first ﬁd second al t er natrcmgSe@giosnss3 of
dielectric material received between e conductive lines laterally across
the array, the first,. regions conprisin singul ar void received within
solid insul égi' ve ’éﬁngTatB ey tri’mcgﬁ‘ﬁé‘ﬁi t&téPVnascﬂ WOEREINGHE; he

conducidgctridBmtetine c8RGRNGs Bt ARY RBbAY AferhBA8) rbBiRR ecERAKACt er i zed

by an absence of any void space within solid insulative material between
two i mhetvetreklye adhdeetve dines Hatecaly et dssethe aresy, the. fitsttregiaatsed circuitry
conprising an array of conductive lines, c rising: a plurality of

ol ohgat BREEBRA Tt eudesi e viis E sl ke EOhtAnkeR/ e i nes
beimg ahnlRBatell R dpaddnt WTathd odldue & elind S RRa kb Ben P At gidn8fbeingadiedse! v

adj acent conductive |ines which are mrror inmages of one another in |ateral
cross seperiovharpetrgizad brastabsenes ofiany wiid snagehwishin pelid dpadativg pairs;
and di el ect.ri erial .recejv bet. conductive,.lines over the
aubst r S1E61] BelPeT b JDBREL MRSy R UEER S0 e SRR BET L Ty accor di ng
to claimb50 wherein the dielectric material conprises first and second

al ter nati ngs5eegi dise imegtated cheuwegvftdieim didwhetraia therfést rag®naldry acr oss
the array, the first regi lgns conalri sing a singular void received within

sol i d Fefsdred iwigh saekmadr beltsiserhe pmiciaiahabdlagentandmetivg linge
copluctjiMen lah iTréﬁﬁnéggaﬂoﬁ@qhe LHeing at least in part characterized
by an absence of any vo space wthin solid insulative materi al between
two i medi ately adjacent of the conductive lines. 52. The integrated
circuitry of claim51 wherein the first regions are received with each pair
bet ween the i medi ately adj acent conductive [ines which are mrror inages
of one anot her. '



