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DESCRI PTI ON METHODS OF FORM NG OPENI NGS | NTO
DI ELECTRI C MATERI AL TECHNI CAL FI ELD Thi s i nvention

wo eboaisms3t o met hods of form ng openings into dpel/@s1006/633014
material. BACKGROUND ART Integrated circuits are
typically fabricated onto and within sem conduct or
substrates, with the continuing trend bei ng towards
manuf acturi ng ever-smalpgsclnm@eON Capacitors are one
type of conmponent which 1s comonly used in the
f 3ETAVD 9O PFO MK CADPENINGSI INTIO TIELECERIE RIATERIAL
DRAM circuitry. A typical capacitor is conprised of
two conductive el ectrodes separated by a
non- conducting dielectric region. As integrated

TECHSICILYFHaINSi ty has increased, there is a continuing
challenge to naintain suffici ently hi h stora

capadlt dA¥@N IR Ptades ifi BaMNYd&r! 85@ 0@&,515%93( gyto dielectric
maf®l. The increase in density of int egrat ed circuitry
has typically resulted in a greater reduction in the
hori zontal dinension of capacitors as conpared to the
BXEKERAUNDNMRASI on. In many instances, the verti cal
di manS| on of ca&ugtlstors has i ncrea e mannper
[

ed..
forrd Hheid saf® i wPisa y?zf‘%'?"ﬁﬁ‘tgﬁ i A8IA ataWje within

séi‘ﬁ%@htjabtd/M tdigstdtesh Wlﬁﬁpﬁﬁét@bnﬁhgrr@etm@e being towards
electrode is forrrege For. exa an arr

m%ﬁ\é\‘g’)&,wrér?g SVEETSIRY ro%%‘ﬁ?ﬁ@s %[Paw.ﬂjrlqur&uépe é&rb%gf £gfponent
whighti¥ Riop@hbiiy absd W&le@ifamusatcdh bnsrulegtaw;a cﬂ&nﬁnytf@rr example

electrode-form ng materi al , ca ative

ine PERAN 0 GECH B ng hetied) &IapBSitﬂb "§| ng‘kpﬁlsﬁl doxRi d{é‘"cﬂo%)é}ﬂjucwe

eléb{rbdéél%e@farbtﬁd‘l b9faﬂmﬁbbﬁﬂu&|@@cﬂlbwwm régdn. As integrated
aci el ectrode openltEgs are téﬁ{lcaj forrre

cié;( 14Y nwmgggrlncrqasggm reyis & € NYINg, Ilﬁq%e ?CY maintain

smﬁ@@wnt/lormgal Mégléleze(mﬂﬂﬂaﬂgé e it ty@leallmsd,écﬁbaymg capacitor
rja rticul arl

a ni.
a'eRe T@%h@‘flpe&(seelf\c Yyoggmtgggatwdt {(}#lggj’]aes&ylpt%aqe/ resulted in
a @Bé@t@r abauctibelimetie apRONtrdinReTHiOYDf capathots as compared to

peni n or other o enln s, .includes plasna
the vertlcqal dimension. I? y instances; e vertlcal dimension of

capacitors has increased.

One manner of forming capacitors is to initially form an insulative
material within which a capacitor storage node electrode is formed. For
example, an array of capacitor electrode openings for individual capacitors
is typically fabricated in such insulative capacitor electrode-forming material,
with a typical insulative electrode-forming material being silicon dioxide
doped with one or both of phosphorus and boron. The capacitor electrode
openings are typically formed by etching. However, it can be difficult to etch
the capacitor electrode openings within the insulative material, particularly
where the openings are deep.

One manner of etching openings within dielectric materials, whether
capacitor openings, contact openings, or other openings, includes plasma
etching. Here, the bombarding species typically comprises electrons which
one or both of physically or chemically interact with the dielectric material,
typically through mask openings to transfer the pattern of the mask openings
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etching. Here, the bonbarding species typically

conprises electrons which one or both of physically or
web@mioasBty i nteract with the dielectric materP@l/[S2006/033014

typically through mask opemd ngs to transfer the

pattern of the mask openingsinto the dielectric

intoether HRllectreWesesriall $RIMVdISThass®e, mI@@éﬁdé‘sU'piHrhMularly where
wher e the dept h of the openi ng reaches and exceeds

e GERLY ¢l 1SS OPEBINGPERRSE ANCHERCOEUMIIRISH (e g narrowest

Wi@ﬂﬁmmﬂlrﬁ@@ BRistha 2160IRg 62 Y ¥t reduRSiderabI9, rleuced rate, or
the etching action away from orthogonal to th

S SRR RO OTapr iSRG 1O 68 deb e ighe Suoh

pheabhRHIrOmMAT iPQRrt, i e dueNt tHOBLBEtEE GRigHBiPREFd RS from the
et%thl n the Iowest point of the openi ngs bei n%ﬂetched

NP SPEREES WIBH tn AMRSTRRING &f & PREAHHSRINALICHET-

abovenilslend iihv&ekid s SRS mdtlvdted il AWIrwaY¥ingOtHd BbbeE identified
The invention is only limted by the acconp

IsgYegi b T8siN iNCeM@N POWSFHEE. W B ROy ENHPRY ISk Qf‘élt “\%’ét%ﬁ by the

acobhanlirg tdlaens ederigaesy QNérfb%dSp@ﬁhf)wahté?Bretaﬂdel Br other
ce with the doctrine of equival ents.

accord
il r?ﬁ%f@ﬂ??dﬂ thRIRRFSHCHATh AT Bt a%?fmaﬁ‘geovg%whasdoctr'ne of
equit=teflisel ectric material. In one inplenmentation, an
opening is partially etched through dielectric
material, with such opening conprising a | owest point
sump ARposi ng sidewal | s of the dielectric material. At

Iea respective portions of the qQsi ng si dewal |
N TRKSTHRMIIAG Usies MatBRCS AiniIRTBPeLReTIEGR| fpio dielectric

maxeﬁduct irv e et @ipi éhenidtidh, sa hogé siar m@ialryamoruiunéuvmrough
er, sal.d respective portions within t

.material ov
QBTN m b g ARG OB SIS AndoVASbURpint and
opbbelrigpmtmemsl ot thf dteh@ct@llceh@@étfehlc K&ﬂﬁsta{espéctlh@ portions of

%P@%ﬁq ?f)éf/v&r} da}\/vr}ﬁ] 'ﬁpgﬁe e e(irtlrte\gtl |tnglﬁn Wé”"rr@trh &lectrically

coaﬂuﬁménmgtearalopwnngsucm @Islttelcany réandmitieel Alaterial over said
i ncl.udes form n&h att er ned, maski n rmt erial ov

reHR G PPRGRR BN s ORSRINSS (aTER SN Biskis TG eted into and
thr@alrghl &ld }b\@éahﬁdlrit rﬁfOthtehaldﬂe@ﬂn@Ctﬂalt@n@IHbBItrh@bplé&‘nhrlitg to extend
i BBeRPd BEBSE: THREH D TP Ebl B ek U

si démalnlesimpg¥ehesntationf la_rrabttﬁid?bf h@rmiogl an spreirgg intbedielectric
méé%tgtgﬂrgcﬁgdg??}?(r@gl ngetlt?érlnaeld mas ﬁ%mrﬁ% elflgloover glelectrlc material
of a substrate. An opening is partially etched into the dielectric material
using the patterned masking material as a mask during a first etching. The
opening comprises opposing sidewalls. After the first etching, only some of
the patterned masking material is removed from the substrate at least
proximate the opening. After the removing, an electrically conductive
material is deposited over remaining of thé patterned masking material and
to within the opening over at least respective portions of the opposing
sidewalls. With such electrically conductive material over the respective
portions within the opening, a second etching of the dielectric material is
conducted to extend the opening deeper within the dielectric material, and
wherein the second etching comprises plasma etching.
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proxi mate the opening. After the renoving, an
el ectrically conductive material is deposited over
wo eovaiosizsy of the patterned masking materi al apdI/U82006/033014
wi thin the opening over at 3 east respective portions
of the opposing sidewalls. Wth such electrically

C0nFHJ6héWﬁ’)p’F@ﬁw%h'téiliorQV@rméth@df@fSnﬁﬁilhgearpopémm@smto dielectric
wi thin the opening, a second etchi n of therguéel e

matetiarnaludes [EMING el T BemmaRt BB G duslseyC material

of W EDpBirkhe dAglding igRéRhicdl paﬂnﬂlwhﬂbeme dheleseonthterial
et ching conprises plasnma etchi

usiPapINenBRTBE T h T e FRISDR! f6r SiREe B pent el Alaging. The
opghﬂge‘ffrﬁélh@egaé Slowidst i P&t dasd fd}j;fﬂsﬂlg DQUbWamed rmﬁ« tige first

mat eri al over djielectric nater ‘ L{ q
otapRei AY TECHITbGCRATNTa PatRES i eishodga, o1 e Batterne

mef&‘?('ir?g i teWal ABdttewRAit el egeABRKbNEr ﬁﬂﬂﬁsta'lesﬁs(:ﬁlve portions
during a first etching. The openl

of NBReaRPINGL S HAHDBpBRf ey HEnned A DRE oL BT r dyter sueh

de§b§ﬁ1n@? thé"&oﬁb@t@ﬂf/é Qﬁé’dtehaqlwd@ttﬂ{ékd/@ffﬁatlt% t@lexp®se the opening
osited over the er ned maski n eria

OWE AN A BRGSOt A MEBeBLe Y & o EPe rgeotrically

coRbutiee PPMRSiaN@ver drvakkpeaiive QN)@th@@VIG‘ﬂﬂﬁhBQ)ﬂ)@\ABgI second

poi nt.. Aftersch depgsjtin th t I
ot e St o s et BT IR SRR ecper

wiftoh Nthe OfdigEirR! ¢hategial,hanaondieesiny eheredeional etotdngd ¢dmprises
such el ect rically conductive material over the
p'ﬁ‘%@ﬁ@é?l N'@-portions within the opening, second etching

I's cnRdrekpdctf ahdemBisathentationsnmteetoaientatod.end t he
openi ng deeper within the dielectric material, and
wherein the second etching conprises plasma etchlng

BRIHFEDESERM TIGNO F MHEMRAWNINGS are cont enpl at ed.
ebGUPHEAES. GRCOUMP VLA BIF dPSSBURGr Hoa el BatuPEIP™ Wi

ref&%ﬂb@ﬂ@&héGot!@@rﬁg)hbwmpgnﬁlmg)@mny&geg dr awi ngs. Fig.
1is_a diagra tic, cross-sectional

senitd8nduct & g@armmaégé:ne(ﬂp Fsﬁseﬁl&w X V|e\r/]v g&?aors aE\;s}l(():(cemduc’tor
waet firsfin @siechroekst he dcoveddnanwith gn aBpest af teinvention.

tszggzglaggné %(\g)‘l%e&a{fr%%pnF 'e@"\fﬂj E?lgangtrﬂgaﬁ:g{ %Céoc’l?ult "9 processing
sutiseueht thendti gepidtenabgFigragnent at a point of
procFelaslsni% a view of the Fig. 2 wafer fragment at a point of processing
subsequent to that depicted by Fig. 2.
Fig. 4 is a view of the Fig. 3 wafer fragment at a point of processing
subsequent to that depicted by Fig. 3.
Fig. 5 is a view of the Fig. 4 wafer fragment at a point of processing
subsequent to that depicted by Fig. 4.
Fig. 6 is a view of the Fig. 5 wafer fragment at a point of processing
subsequent to that depicted by Fig. 5.
Fig. 7 is a view of the Fig. 6 wafer fragment at a point of processing
subsequent to that depicted by Fig. 6.
Fig. 8 is a view of the Fig. 7 wafer fragment at a point of processing
subsequent to that depicted by Fig. 7.
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subsequent to that depicted by Fig. 2. Fig. 4is a
view of the Fig. 3 wafer fragment at a point of .
WQ@e@cessBNg subsequent to that depicted by Fi gpCBUSIH0§033014
5is aviewof the Fig. 4 wafer fragnent at a point of
processing subsequent to that depicted by Fig. 4. Fig.
6 i SFay.\9 evaofiethef @ Fi§. ﬁﬁhégerfﬁragﬁ%ﬂg aﬂ}:a @omgl @ftFpﬂj‘cessing
ocessi upsequent to_that depicted by Fig. 5. Fig.
S"@Ssies,q"éer{}iqg\}f‘8?aiaﬁ5’?‘ﬁa &y l%'gwgfer fragment at a point of
pr ocERsi gy is U sy ehmiagdict hﬁ?séi%;@'cﬁbﬂdl Rye i & a@sertﬁ'icg:%nductor
|s.a viewof the Fig. 7 er fragnent at a point of
Wi L BeetRRen s e HanC ABHE BB IRp Gticg (R g ggiion.
9 i sFiy.vitvsod diligrarnghatia, Vmb@fa-sfe_bﬁgﬁgﬂtt\)/iéﬂé_@f Egééltfg_i&fnductor
cessing, subseguent to that depicte ig. 8. Fig.
whESHTERG AL BT BrARRSIn R5Rd58eE ighan asRaRt oY the invertion.
sem Egndiztisra vmﬁgrarf]mgiﬁerdroéﬁl-s@’gﬁ@ﬂéiiﬁiéw asicar §amnednductor
i t n_aspect of the invention. Fig. is a ) )
W%?%QF%%W&P?H} LY. 0eagGUHaNCE 6t 8 AREGHOL SR ey ption.
waf eFidf nagiseatvidw optios 5§, 12 mgewh&yﬂﬁ@qwﬁ A piniEsPe@cessing
the i.nvention.. Fi is.a diagrammti c,
S@Soescgu-egég?ﬁgﬁggee'icé‘#gyﬁgsiﬁi conductor wafer fragnent
i n pFigcdgisisi an vt of d}a@ﬁgwifehvfér ﬁl’:ﬂ@lﬂ—‘;ﬁéntoéltzé t]ﬂ)%fint of processing
ovention. Fig., 13.is,a Vviewof the Fig. waf er
SL#Igrlsaeg uerﬁ]? t%ttﬁgigg?)?'ﬁfe(ipydér/'gc\ilgsi ng subsequent to that
depi Eiged 5big & vigw bR thdiFlg. vaia‘eafr\dgﬁw\emfaﬁb@@oﬁhtgof Brdcessing
fr n {. i nt. of processing subsequent to
SLY@%% u&@ﬁ?@?ﬁ%{ %%p'ﬁ?egdjgxg%'glzﬂé: 15 is a view of the
Fi g.Fig4 vafiera fdiagremhast, arpesgectibnar Q(m/sScbfng semiconductor
eque o that depicted by Fi.g. 14. Fig. S a .
W IPEIREh: [PoldSes BRAGoGHaYs hufh af Serhios Saidiion
waf efigf nagisemtidgraproais yidwm cdeC oo thnger Wubhaﬁhg@?@&bmplary
: invention. Fig, 17 is a diagrammatic view of a
a@%%ﬁ?’@r&i H%I%uéﬁ%rgg{]i?@eéﬁ'o&enpl ary application of the
preskeigt il Bvént aomlodk gdiagBains shdwiagk pdirgguiam $&wrdy of the
mBﬂ{etrBSQLcﬂ)f Er?éaﬁjé.e% %mtprt]; er.

Fig. 19 is a high-level block diagram of an electronic system

according to an exemplary aspect of the present invention.
Fig. 20 is a simplified block diagram of an exemplary electronic

system according to an aspect of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
This disclosure of the invention is submitted in furtherance of the

constitutional purposes of the U.S. Patent Laws "to promote the progress of
science and useful arts" (Article 1, Section 8).

Exemplary preferred methods of forming openings into dielectric
material are described with reference to Figs. 1-15. Referring to Fig. 1, a
substrate fragment is indicated generally with reference numeral 10. Such
preferably comprises a semiconductor substrate, for example a bulk
monocrystalline silicon substrate 12 having a dielectric material 14 received
thereover. In the context of this document, the term "semiconductor
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not her board of the Fig. 17 conputer. Fig. 19 is a

hi gh-1evel bl ock diagram of an el ectronic system
w@e@aensizay to an exenpl ary aspect of the presePCT/US2006/033014

invention. Fig. 20 is a sinplified block diagram of an

exenpl ary el ectronic system according to an aspect of
subsergie b oe denicvaticove SDEE%‘L@EDSQE@EF%ODE %éﬂzaﬁVFeonstructxon

PREFERRED ENB re of the inventi
oAU (CTHCPRUNEI Pl B lof M BBkt diatondited 15, bulk
sepnicposastioé makrldlSsubhtang sle@rWéoan@cW@Mfl@r {&¢ner alone or in
ticle

aBERER o BOmER IS af o oF Beua P RESRNof AT} nagiconductive

matwralrigsersnt oitdeelatwid ior iMBLSsémblias ol Fpﬁélln thH’értﬁhaterlals)

T BT art oefainaneiar PnankaEposinerairygilia. including, but no

Immdaédartendl&em&mi’cﬁindb@inv&@lbd@feﬁé@r@dl%c}hH‘%UTPE'OSQS An exemplary
ctor, substr or e a bu
mIEAr v 2 TIHEEET 1B <l APnes isaling asiicon, although
seujmlebedumocr mlimulabrl%ml@@&d;}t\éeg tdrer o@Ier asl Note  substrates
of this docunment, the term
reﬁgFeHan %)né) tsgpgﬁBQ%‘r‘%tPé" PEPPLERScoRfRICEISR SoBiePRlated.  An
exiesnmlafy peeifeh'cedm'aneaaw¢®mﬂb:ﬂugtbd?6pgﬁﬁplﬁd>§im|5@te glass (BPSG),
ive mgterial, jincludin ut i m
B RGN LB bl S B 28 1 b ngsrome
tos¢0i @@ danysiremsaf erB)( evaneot adxaepy cbmyasaeémlart@Sexemplary
hd S terials fhereon)
B DA B OB B Tl RSk A Gl i) clionn nipice, sitioon
Caablglerrbisuhesnc:ovmmtsdag, alfl ivemurat exicdl, shafnfl@ toxide, germanium
ure,

o RSB oy LS b8, ARaSHE R A B Tt e deposited
bYS@lﬁbJsImaDeﬂ;lomesfc’rettwihalboMesiIMt@)(@r:mls@lry—.oﬂi?@aéeal 12
h e sil|ican, .

o Rk st ofe OR PhetFaBoPvElsTbletEe maerial 14 of

suletratast ®dt hBucls libspredé edly efgahdUSSSAngéteSrwﬁ r:m,nd\utﬁ 06n” in the

I . exenmn r .

ool RSt V8, A0 AP eSB! B BB AR S) Ky ooy

witjl dbs $BRSE) manetidl. anvlexleimgl aratefinbf1@ meight hbe katesabstantially

or R ORPR 4 TP DL 2 LR AROR) 5 Bormprise

twa4 or nelonde laysrbonf dtd)ﬁederstl lcoogroaliioxi detedals. CORig. 1 depicts

m{ﬁ né)qﬁateﬂe{l"f%o C rpégt?r}g(%:ﬁlale 53“%”@'1%%Slayers of different

num oxi de ni-um
composition materials, namely with an inner layer 18 and an outer layer 20.

Either layer might be electrically conductive, electrically insulative, or
semiconductive. By way of example only, an exemplary preferred
electrically insulative material for layer 18 includes amorphous carbon, and
an exemplary conductive material includes conductively doped polysilicon,
titanium nitride, aluminum and/or tungsten. Layer 20 preferably comprises a
photoimagable material, for example photoresist. An exemplary preferred
thickness range for layer 18 is from 1,000 Angstroms to 20,000 Angstroms,
while that for layer 20 is from 1,000 Angstroms to 10,000 Angstroms.
Referring to Fig. 2, an opening 22 has been formed within masking
material 16, preferably completely therethrough to dielectric material 14. By
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oxi de, phosphosilicate glass, undoped silicon dioxide
for exanpl e deposited by deconposition of .

W etorasiby| ort hosi | i cate, and spin-on-gl ass. APCEERING033014
material 16 is received ovef dielectric material 14 of
substrate 10. Such is preferably forned on materi al

wag ofwixamplensnlynstdte i< oot ext rmétHdy 6f ROMINGRL pAR&NPmasking

t I tact wt h t he
ma? Eﬁ%{?g e%gp rlq?/giq%%ﬁ@?ﬁéts%?q%s%r%ge ﬁpgﬁtmgghqg of forming an
oxse:bagamm adcy didléctrin eRI@Posl tr @Eicbfbramd:@h?/%h béﬁam aspects of
rise two or
R Aoy b8E CRlFloke Bt ok Rk S et ot forming
patwncedsmmakklgﬂgwamtler babr difelastromaitSHhiAINGs s%w%waaéhy also, of
nt conposition nateria

o8l KR alRGaTdE S o i BERer pdelitagoraphy s
utiizelder Al ’agpemalmr@hhodbe)fqiredhblr@amé/ m@nﬁttfbtnls‘t/r%,cnon wolyld be to
p@;éﬁp fig"E érefgﬁruéﬁ@h}é fokpsishi @%ﬁg@ﬂ%g}o@’f PP%‘&'I”IQyZZ initially to

extasdltat avpa'elfmtredlhﬂrdf eraskayeak8riaN¢BUHSIF OB THNBYUS etching of
onducti ve terial includes

m%gequ 82&8I S%t?st%gngg Sﬁgﬁ"i}zﬁ%{ 6%Iﬁi%v§|tp Qdrissist m@éerlal 20.
al urﬁierfummagdimrFlgungStaglnopé@Mgf ZZPhﬁéef)Qé@b;beYrtlally etched into
h teria
o AR 581G S5 B Lol (ISR g meoi
HCD\Mevera)aapeI%s icg theamvanfien odmgstnpddre é?h %@%gmg 24 partlally
I h f i.s fra
”‘m@{ : g@e t\M?:' neqﬁé%fa%ngg{ U?fger%lé%é}fr iHg 1 Bnﬁ Ms§ 9f an mask.
Regrandiess, ZQprm‘errtaaeiemahuerrm emmhlgntommm @@?rﬁngem ak F1§. 3 is by
plﬁéﬁrﬁérer glPr]n }EQCOERII.. eé r%p %}g;ratr% eérrﬂ tegh@ﬂ%pgc\ﬁhgr%ﬁ@aterlal 20
com fhers ophcbtmersnsg anptdrier ned cmakiivgs ﬁah&frﬁﬁbugv%farbon and
RS L LB bR R B RS Rlr. o.F,
Cz&scé?iﬂan@e, \ﬂFtsh(loehIdamgl cafrplemtaﬁoaﬁ bhehemeahuo\mth%y without
m%‘th%seeg('pzjtc grgﬁg r yﬁélglt obebergd%%zr?)/ q@mla réefsect Multi-frequency
megitiar pahighf densipgiashe, paraileﬁ@l%@fammm%re exemplary reactor
| f t
T N A A ———
dl@ﬁ@’dlﬁ:ﬁﬁ@etlhm Fiogn 12e @onstdeuretlIe(sncamph@lrtgeaggwest omt 26 and
fiel er t
orpREPIAHE A S OB e S ol oMoy
origateq HEseawidhiarposdng fiddvoaksi bbing hebmohang pm‘rallel as shown.
Alﬂ@‘?ﬁ&ifélﬁ‘lb)}%vaz)gkb?ft Qf(‘:%rl@h)é yon%?' ?o%éé’te%ogmrteégt eht result from a

hot oresi’st
rounded undulating, and/or rough base. Further alternately by way of

example only, some or all of opposing sidewalls 28 might angle toward one
another to form lowest point 26 as more of a point location or a knife-edge
line. Further alternately by way of example only, some or all of opposing
sidewalls 28 might angle away from one another.

Regardless, in one implementation, and in accordance with
overcoming problems identified in the above Background Section which
motivated the invention, opening 24 is etched to preferably have an aspect
ratio of no greater than 20:1 or no greater than 30:1, for example such that



10

15

20

25

30

Referring to Fig. 3, an opening 24 has been partially

etched into dielectric material 14 using patterned
wore@Riosp3nat eri al 16 as a mask. However, aspecPGI/UB20061e33014

i nvention contenpl ate etchihg opening 24 partially

t hrough dielectric material 14 independent of the use

thef etchiagkdir&etgan dHres sickingr after 6Ednéltﬁﬂiﬁeﬂ40{s ﬁbﬁmdﬂﬂ%romised.
[ 4 of Fig., 3 is by asma et ching..
Féﬁg%ﬁ%ﬁ%f&?@ﬁlgg?%é@d& %@H%pwmm@rzgkﬁﬁ%@%peqdaho of at least
1@drpndsesr pipoerablyso?, aneaet i1ak 1 .1%)'Cw&'9fdfl~°@%n@;ﬂ@rcﬂh9,ui typical
SE38, PTL KRt R A S Ekal T2 1 1000
AQgsicomdi hy 2@,000nAhigetrened, ;Mmesea,n @&@n?]@lhf’y FhinbRPWutermost
' > h .as .Ar e are exe ar
Wi TR0 e B i hrfaliots B 2 dnieesspry.
pl asiteferpagals efigpl 4f escanel, Rind argy exenpl %WEE%@H@& masking
as j

I nbod t, .
RO, 1 B0 ERSTPLS Y SR PEN 05E 2R roximare
ORETiBY k. eth asequepsirsd m@paememmpor{qm'z%m I%@?]@t';‘\ﬂgg ig of a majority
' ' 28. t ,poi n m e .
o(RBSR AL T o bR1ERE JBhLLs P s cuiaging 26, anc
insinewaeplapi agd ddpEt ot éaIb:owmaFaIé |©|f aﬂSoI’SB@MiIa er 20 of the
I 0 , lowest poain
) PR o ol BB BR Ol Sl P anpte where
matr@l R t hempalstesr nIth@ﬂoy?ﬁyst,\gga/n _Ofeﬁ@)ﬁﬂdmf}ﬁ‘ t@%fﬁrlae%pgzemoval
I [ i_d S m ght angle toward o
o e SmBREeE TonBs R8Pk

anot he orm %6 as nore of a poi nt
| ocdt¢fenriog @ Kig.f &- adgelddtnealFuonkectiaé treataial 30 has been

; e ) r all of apposing. sidewalls
95 r'#fghgv ang eeregnvé'})émﬁg’ﬁ%@%@%ﬁ%trﬂﬁK'%&éﬂ%‘%l%s@ apg to within
ORSMENg A eventadtieant raspedtiveapooticanas pidsioy aieewans 28. In

r.ohl: j i £ in.the abov ckgroun ection .
@ RAEEE POTBLsc fRooRUbAE: S seRen gt TE i egeived over
orphiegeradbby drposing sSdpeatls rza ivmitmfeléotrg:raﬂytecﬁndrl]mﬁn/e material,

o1 : t 30: 1 f.or_exanpl e, suc )
orBRit ot ERER Sl LA Pk el el M apeing towest
poiat 26. nBuck mrpridieissizgt. ofFerdxeanplarefeessirted eIBrlﬁwddIiﬁIdlrg olf lining

i S t .ratio of_ at | east : .
i T U R e
anegapiliealbnlopndactiyei materddptand oegpaléssalof wietthed patterned
' . Wi-t hi.n: tera 4 is from 1Q, 000, K Angstrons

BT B E BT 14 2 2 bR S AR S Bone o
allogf e3Yyalstmasking material is removed prior to depositing conductive
material 30. By way of example only, exemplary preferred conductive
materials include titanium nitride, aluminum, tungsten and conductively
doped polysilicon.

In one preferred implementation, electrically conductive material 30
has a lateral thickness “A” over opposing sidewall portions 28 of from 0.1%
to 40% of a minimum open dimension of an outermost portion of opening 24
within material 14 prior to the deposition of material 30, and more preferably
from 3% to 10% of such minimum open dimension. Further by way of

example only in one preferred implementation, electrically conductive
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wi dt h of opening 24 being from500 Angstrons to 2,000
Angstronms. Referring to Fig. 4, sone, and only sone,
weoopaster ned masking material 16 has been renpUBUSINOM3014
substrate 10 at |east proxismte opening 24. In one
preferred inplenmentation, such renmoving is of a
matg oali 8¢ hafs Mﬂemgtwmtre"ssa‘m"l@véw @ﬁp@yhgtmamam%&hons 28 of

n&ggggiqugéhbﬁgg ﬁ@ﬁ?’f”bn and in one exenplary and

i aII of outer layer 20 of the
two Rayermgl® &gl @0and ldllﬁlﬁtebﬁ@te@ﬁ@l@fﬁy tdreferred embodiment,

I wher e teri npri ses
phof‘%‘r\éey s%tgprhséqu'pﬁpsﬁ?ﬂ) %ngar‘arf%mfv@n{ﬁ/&%pf’é%rﬁﬁ%'ég lowest
PCiom26i efeelemctpulcaea’eer&sh1|4qunP@f(@mbmg ﬁr@g@rgd de%%@.@t %%emlstry
een de

ductive mat
Wﬁg?&t%ﬁggj}% |nlnﬂé]%é{fs\éﬁaf’PQSHgﬁv?ﬂé{sﬁpﬁﬁ dnRpbis! ggonl@r titanium
nigmdie t onamkimg NMmapeEiaings 2xﬂorﬂplﬁlée§;a8ﬂn©fl§fﬁ?%§&gﬁ§bh;/%gd dielectric
f S S n e depicte
m%?%‘ﬁ%?f4§88mr96§&|5§[%'ggca érbﬁmg%lqéaﬁ‘ﬁlt'é?i al 30 is
recelﬂewrm\gerto OFid.i mesamdi| worth @@@@tﬁ?icagysbgﬁkﬂ@bﬂl@e 2@aterial 30
re\e"e\fe at It@@” Sﬁ#’r"]&ggtﬁ’lq\ﬁ‘kgﬁ/e eoq%%{qgelapd(e&gqlls 28 within
omngn@4l dv@ettrmomﬁteﬂﬁl 18upsh emm:wl d@%)&@h{joﬁﬁemng 24 deeper
ed i nin
AT B EROE AR STRO T, L L0 By Sl S5k ting,
foope;mmglezmwnlhsma etmmgl@@édr}bewmbgb@bl VEI‘HmtefL’éthab 01; F|g 4
eri a
o 05632, 0L P ERSE RSB NEL g o
matmealom af IF:@f?sn@mtlmkongdﬁaé@rasab Se%ohelﬁ@l‘éﬂdwgpf IHwever in
t ter a ”
ocSAREF 0 A% SORCHEL ISR G143l A0 YU ot icats
tefmpgirateelativaahipnohitter retgme ativeng etingd tmgﬁt/@ﬁoamb another, and

| | I f ed .
nRRBLELOHTNY o PSS BB L1955k el T Eislie cbf @n spening (or
OTHQGNIQGD abkrmbtdridickdess Re‘gardkeess @?woS:iwg/vey deiedlample only,

% 40%
CBREEATE= Rl T 0TI L Aol RSB i o

exﬁgm@mlgad)pamngraébto deepbemd’éwmsmaﬂemial af4 hmtpetbwalngga conductive
649 10% of. sy

Yo f
AT S RTAT Y ORI R M of
OW%rV@debwmoéﬁmw aedonlngebept’ecblodlrig/a reduction of etch rate or
td \ég&gﬁ% @cn%ﬂ has a lateral thickness "A" over

ppo |n portions 28 of
Con uctive material 30 might be removed from the extended opening

after the plasma etching of Fig. 7, or might alternately remain as part of
finished integrated circuitry construction. For example and by way of
example only, Fig. 8 depicts the deposition of more electrically conductive
material 34 to within opening 24 over electrically conductive material 30
which lines the respective sidewall portions 28. Such additional conductive
material 24 might be of the same composition as that of electrically
conductive material 30, or might be of different composition.  Further,
material 34 might be insulative or semiconductive, and thereby be another
(different composition) material. In one implementation where material 34 is
conductive, at least portions of materials 30 and 34 can be utilized in the
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no greater than 100 Angstronms. Referring to Fig. 6,

and in but one exenplary preferred enbodi nent,
weondosisye material 30 has been etched effectPUBUSI06/033014

expose opening | owest point? 26 of dielectric material

14. An exenplary preferred etching chem stry where

ultiatagei ﬁdbraihtmplfna@grewwtmﬁcluwﬂ/ ytrcismag ﬁﬂi\bféllnlgl &08onductive
maski ng, mat eri al npri ses

COO'f‘rB?b LPBEs [forawraﬁ"& i Pk e amale. edp e sybstrate

ofBPBG, 8 |nm|ghlthHm£p6I|Qw@d1do e moef ﬁfaftélﬂ@ll Sgodﬂtﬂ'aralye%fn%\yeer 18 (or
recei v

o Bl 8 B S o G S ) g o

camtahiar ccmc&mlmgj Sdragh ebeef tcbrﬁei@%wple? ak t[il#Al\/Sctﬁbfr}ﬁgﬁ rbRitive to

4 thin dielectric materi

O R e e LSS e pation of o

capea:m}mlredtmecimicasaay?eremhlam@ céesafutbﬁdcdﬁkwmf Ehtrode 33, with
ered as a first

E RS Croflft P ulTnE A FRePBAE ol eI rreven =t least partanly
witisine extendbtl ofpeRirgy 24, mhghtbpeoent decapadRod SRESMAtely, by
w858 M NRURS | Rald o i L B apoi to o
thiaknatsis anstaibpe ob cbhﬂolé@}beld:ltthbereﬁiéihIrf@:gﬁolru%élblf b@eh?hg 24,

Cne o B S T SR SOk eb el e, hat o
leasit eoiinal maskln@e@anmasﬁs antlams vayr @ub@n@mﬂ @ a®tdr\the depicted
se%?'ﬁgiu%fdh\(r‘? LE(E% e&fe%ggé%nn g%rﬁéyrgﬁtghggberﬂaig (gcgeﬁé@mple layer
18p migh hmt:empdadatel%ré)ylope@\frm‘hrsg;bah@@@dlaﬁéuly@e e tBahB Fig. 7
et I TR F AT N X R p——
seppieehddetige aorr é@lh@tttrlorpamoetccfhheailﬁrrm’teanfé”gaﬁ% bﬂﬂcu;try being

nduct.i ve na 3
faﬁF:EQ{'er&g %lgﬁﬁftﬂke ¥ hdedo %ﬁ‘H[f 1”? ré l?tﬂ? gqfag'r%“g masking
madechail NP ofight e Fomptetaiyghtchaldt duriayehy aetmei et@Fingabt extend

onflichi 24 S4R6o1 DR B8kl SHld L) censtruetion. For

Fig. 8 depicts the
depcB:M tW@Y\ of emaneplel eoty,i €&d.140 c@esmiutst iare anedenatal e)3é1mplary

ori i RAP R 201 g8 FShEL G SARENa ot acsorivea
emierdingay pave uasn adidizetdowabre arphropiives, with differences being
indicated with the suffix “a”. Fig. 10 depicts the removal of all of masking
material 16 (not shown) either commensurate with the extension of
opening 24 within dielectric material 14 or subsequent removal thereof after
such etching. Thereby, exemplary material 34a is shown received on the
outermost surface of dielectric material 14.

Further by way of example only, Fig. 11 illustrates another exemplary
alternate embodiment substrate fragment 10b. Like numerals from the first-
described embodiment have been utilized where appropriate, with
differences being indicated with the suffix “b”. Fig. 11 is similar to the Fig.
10 construction, however wherein conductive material 30 (not shown) has
been removed after the second etching and prior to the deposition of an
exemplary material 34b.
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material 24 m ght be of the same conposition as that

of electrically conductive material 30, or m ght be of
waledo7@smsaL conposition. Further, material 34 nP@hUS1»e6/033014

i nsul ati ve or sem conductive, and thereby be anot her

(different conposition) material. In one

| pl eend 38y 2B ¥b8HEd ”%&%H@hf‘bré%r%@%bbdﬁne% depict the
| east portions of nateri al can be utilized

plraMEh@ifhingatcd Fithr ircasi extRdingt egeated 24 reamelejely through

dibNRABE N RIRM digNg I—ﬁ)mu‘é‘élaéé@tscé’ﬁﬁ%nﬁ%nhl@%r§@ nof8b limited,
exanpl e and by exa e onl the substrate of

arg ¢t mynb@h@e%éataim fospaly parw%@ét%ﬁ ghe Apening deeper within

duetétd'éﬁé dh4t&Hiall @Xerfoﬂ%xﬁa% I@' 5@@3&@‘&% I@@'é%lﬁ%e@' lent etching
the way to dielectric rraterla her eby formn

St@@npaméiﬁeéab%@tﬂw of 2o pisgelt ﬁ@aaaorf%ﬁ vy%aﬁwéletmr@gmmenal 14

wﬁhé&tuéit%}‘nmﬁ@béhp‘(@teﬁ@tﬁ’ér‘é‘tl@r@d'hC material 14. Fig. 9
depi cts such subseﬁuent fabr| cation of a

capac?t cﬁ‘xadmélleecﬂg 3 dijestrates aid aierpaterexypatdry opubstrate

fr&y@eht offe. 33LiKkY LSS I1Rds 3tk aant %@sﬁﬂb%ngmfbodlment have
capacitor el ectrode received at | east partially

t hi
besi afitiggdopyBsT $ R OPFIRES e BN srffﬁrﬁacasﬁjael Itn@'ﬂcated with the
sultiketnatgly 1 2Ryi8RY 1@fm examBi ﬁ%n% Yn d@%‘icﬂfdg"bg%ﬁlr@ ght as not

al so have been deposited to a thickness suita
h%\ﬁﬁﬁl Raen quiqq CPH@'?'@%ﬂHTQ@'\/QIQ}%’”@f n‘@é@lﬁ{:{hé424ACCOI‘dmgly,

a Rldhduttiaks G dgiRbARbEctilE HNEoPriRtemRtied %@Mréfc\bmponent might
enbodi ment, that at | east sone maski ng material 16

be éprmed V‘6VBF‘ CPRRYRY LA ihart @?C?Wraé;ﬂ‘%'f'@& QBiRdive contact
wRh &HyNGortiMCHr SXeSPARI V2 r emai ning naterial 16 (for

exanpl e layer 18) m ght be conpletely renpved from
subsk¥dber 1@%@9@&@@% tiet ﬁ@OFPgdesﬁr%b@@or?ﬂoﬁ?%ﬂPEgm'ght be

rePleadéd errat @ké(mp'l@ ghtg reRiedicts tAeCIANAYCHf MR lowest portlons of
sem conducti ve, dielectric porti og“t%f the ult

thent SGPRANE F'r cOXENGeBei FRETAET 1248 o ?'@FHA‘%%IVy ggnductive

mu@é/r.&fswamlg% o YandiHS Qj‘epr@twménmgm@kéhwlaamr led¢hing of
| et el \ﬁpet ched during the

be. co
d'@i%f'gdﬂﬁ?fé@!tg‘ﬁao dprthesiesantd g &@hﬁjﬁeﬂ%r"’é@ﬂr} idielectric
mﬁ@ér@dll o, WhicBageay rﬁéy Q?ﬁfaﬁ‘fdyen@ﬂb)(tedﬂ @uclh%ﬂ@ﬁlln@t §omp|ete|y
ah q?rnate exenpl a % n‘% mantl supstrate frag b
thi@'ég LS IR Greraf '@F‘r fn t @C'f’ﬁ’dr'%ydé%r%%‘éeé’rfﬁ GF%Htca” e
ré’ﬂﬁs\é@e@ﬂﬂnpéitl bt 2R dvHbIRY, &f aHIQRY, | |at @tch\mg hardiddegiiggogishin the

ng i ndi cat ed with the suffix "a". Fig. 10 depict
aipfrd e rBetar B Ao e atid R TRESISRT- 36 (not - Shoun)

ei t hagpec@MensHEalrt anftioh iuext emsicafingf integrated circuitry, as
might comprise any circuit, or sub-circuit. Further by way of example only,
such might comprise memory circuitry, for example DRAM circuitry. For
example, Fig. 16 depicts a field effect transistor 70 incorporated into a
DRAM memory cell. Specifically, transistor 70 is depicted as comprising
opposing source/drain regions 72 and 74 having a gate construction 75
received operably therebetween. Gate construction 75 is depicted as
comprising an electrically conductive portion 78, a gate dielectric 80, an
insulative cap 82, and insulative sidewall spacers 84. Field effect transistor
construction 70 is of course exemplary only, and any other construction
(whether existing or yet-to-be developed) is contemplated, for example
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opening 24 within dielectric material 14 or subsequent
renmoval thereof after such etching. Thereby, exenplary
wOorig/08@B2 34a i s shown recei ved on the out er moBCT/US2006/033014
surface of dielectric matenial 14 . Further by way of
exanple only, Fig. 11 illustrates another exenplary
ve?tliéeﬂrdr}ﬁ:t /8¢ IR n SHRSH I, eSEU?(QéTﬁFEm]@@ioH—VEQS electrically
nunerals fromthe firstdescri bed enmbodi ment: have been
copniriecbtd arsépceppervivei BR®, andl SRUTY/FERIBIE8OhEéf g electrically
co'nﬂgb’éﬁnt &g g" biyihBe 189 f | Electt‘rlcalw GonkhidtiveSipBiigh ¥® of gate
construction, however wherein conductive
conatreurctlan 30 (nclechivaily kasnsetad rtendyeatafeairelhgontact 153.
St§ﬁftféﬂﬁe9tc%h15@ c@ﬂdccprﬁgﬂéﬁtegﬁ QSthSIféoéé\thmerlué’iﬂg a capacnor
ary material 34 e above-described, exenplary
fope@am%da@qlmm ﬁgm\gh@@pcpwldtlﬁgh,&eagrg@néqleﬁr ﬁ@pgpltor storage
nogfeg ag @%s@ﬁﬁ@@d'a%v%pen'@ﬂhr%l q8pp! &irel d’othh@b!grhny suitable
electric materi . However, aspects of
constrestipon Ehe firde @‘tﬁqtutﬂwwétwaﬁ@n ibe ﬁﬁS}S'Sér%‘é§Prbo?oPért of an -
m% {Jeldy(:ll?@lfl{'fﬁlrley(a%@ncﬂ t@ﬁA@Pﬁﬂb@%t@@QﬂﬁfwMtjltﬂétndescrlbed
ecrlc nat eri al ?or exanpl e as a prelude to a
subsFGQuéﬁt ilatsgteiteg @Qwallw anWIaNeOf S¥RIMAET BN dTotaPy way of
dH T
A LR ertdh Sof By ke b (0 an aspes
ofgthgnpleaserkiigvention| | Genmittes sa(ﬁteemt@%@@ugs%érw%?vmf 401 or
otﬁ p%EHﬁﬁ@anéﬁQﬂ“d’ﬁﬁg@nP@evHe‘(e‘a RHVE(B@JCS4©2QJthh§r commumcatlon
descri be

r st odi ment have been utilized wh
inapprapicat @ndnia Hnatherérand e4Opei n'&‘o'”i*ﬁﬁbé’éf%d‘l%t ﬁaphgarry a
%H‘BE)!‘&&es%or 4bieJor éﬁwéjr' dé@r grddeamiddhahitotnti & ledst dne memory
epi cting opening 24c as not havi ng been etched
d%%l‘é@%l y MehetgrieNiepedPpi EafmpePaISe1yarious aspects of the
infeGE6M1 B9 tinc MK inGudip@m ﬁ)‘?ngbdéirip‘{/@ I @ more of the

i nsul ative structure/ conponent t be formed wt
worskifiesg bikigeqi antb MRAMc B8 4 !lsy ﬁ/g@@ﬁ@/ SSM@@cf‘%eca“ Somprise

ar?%'FFa’%be %éﬂﬂo?@)éem@r tdr N sQEh Sarpay rate bd Zeodpied hﬁnh aduhressmg
regardl| ess, the above-described processing

ciraplnt iod . atRRSSEXAPAY diRlgmermoe 5eH8 s Hee WE‘W}Q ofrther, the

mEHﬁ)erﬁ@@ﬁéer?@dn‘)Bé Hup b t6idexed bicoit f@KP@ma@ data from the

opening 24c with electrically conductive materi
meMgEY ¢alland TP depf@assinte duBsERARNt  PIHYnG2Bt ?W‘?l rﬁ‘gﬁ‘zed for

c&fveﬁiﬂ Y e?ﬁdﬁn%tﬁm B dtdle ekt nh@rrfowt bevicexiepdanpepidgessor 406.
24c "deeper within dielectri
Such is illustrated in the block dlagram of the motherboard 404 shown in

Fig. 18. In such block diagram, the addressing circuitry is illustrated as 410
and the read circuitry is illustrated as 412.

In particular aspects of the invention, memory device 408 can
correspond to a memory module. For example, single in-line memory
modules (SIMMs) and dual in-line memory modules (DIMMs) may be used in
the implementation which utilizes the teachings of the present invention.
The memory device can be incorporated into any of a variety of designs
which provide different methods of reading from and writing to memory cells
of the device. One such method is the page mode operation. Page mode
operations in a DRAM are defined by the method of accessingla row of a
memory cell arrays and randomly accessing different columns of the array.
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material 14, which again may or may not extend such
openi ng conpletely through dielectric material 14 .
w@\ewansizsyl y, the above processing can be repeRtBUSI006/033014
part or in whole, if desirdd, in etching an opening
within the dielectric material in nore than two
Dﬂeﬁ@ﬂo'?@d Sk 8RS roRSHES Lo hn tiRR r58Y S LR B ¢éaland output while
fabricating integrated circuitry, as mght conprise
thahgobirpiz is ecce$sedib-circuit. Further by way of exanple

onl Yan Seln Me0lh OIS Vie8 i S8R 'k idhd&d bty ouffft (EDO) memory
exanple DRAM circuitry. For exanple, Fi 16 depicts a

wiics| allewsegata sioreids gbra 70eMeeyr popkt @ddiastote TRAVRIlable as

odBIP Ht&Gehe RRAEEELGAESHNIMT MRS IR cldidd dERiIsCHRImory can
_as conprising opposing source/drain regions 72 and 74
INRERA SRy SQ MO NBHBGadEN §RePds riRk @llpaingpeh e access signals

whREHEPSIVERY- theatith< FRSK ALK iR, IotitsaPbatLds afvailable on a
conprising an electrically conductive portion 78, a

mgaasy dhe-ecPifTes Bternalivenmest P devigesgy wigy of example only,
intN 8bipvavs iptsmad hRARRCSL B R, MFA M £{d effect RDRAM, as well

transi stor construction 70 is of course exenplary
apAtRersaehapy StAdrorchigshrmemMyies whet her exi sting or

yet - g bagdeygbeRRd) LS SHORIiRER! ai66k WMgram of a high-level
exanplevertical and/or recessed constructions.

orgami £/ af Mariays sinodimedp it 37 €XPMPIRDhAEEENI¢ sygtem 700

ofSHRY 3BBsE8Y iR ntRiM. 18AHI7RR EhAl Borr8gbORd 48, it6r example, a
el ectrically connected to a bitline 152. El ectri cal I){
CQBRHIRTt SYEISNRr 3 HOPESHT CORlRl FIRPucR Ahy7Hiher system that

er%k;?cﬁlsr hCBldLseBnReRt 8dsbBiate dFhEnePiit I Rlect@Mi@@ysidB. 700 has
St orage device 150 can conprise any suitable devi¢

) ] [ > g e
fungipnal AlgmeniapiiG veing & Hroexesryl ¢, Ak el AR NihiAL) 702,

a CEBHtfoll DRltUAB4 2 o€ ORé RbRET dSARACHHION 764 ArRgearnadgu@Sutput (1/0)
descri bed above. Bitline 152 can cogrl se any suitable

dRURSt FORt | GIENCrRUY+ ek el difesYSteMIni& WY Bakepd native set of

ingBstidasednbe RpeRAlt SperMiondt ewy abed géf6thtd fe data by
exanpl e _the DRAM integrated circuitry just descri_bed.
PIEICESSeT 7PR| @sidr Athsr givieragtions MEWEFNoP e & e, ” Yut Mmemory

d&atebyniayo®f ahd nydbabieQbesarogrbodbARBl Wit & CxObr€hates all
system 400 accordi nggto an aspect  of _t he

. f resent, .
OPARAIIANSORAT PEBRTRAWT 7 995 MAN200 GG UIES aRHoHPY gpvigss 708 by
c&MitiPidINly @9BTHg sRiUgPNa @ék RiftopdeXiiees tifatkeyhrairdtd@ions to be

or ot her conmuni cation input device cgnd] a not herbogrg.

fedgacd NERReMERRTY 4BYCEaRVE AP S ORHEGDpr!BcKRLRNS ATBDFIments,
meihefy davidepror @ssubgsUnut is altd 1ahitb@ast rane@oMeEDEYss memory
(RAM) devices, read-only memory (ROM) devices, and peripheral devices
such as a floppy disk drive and a compact disk CD-ROM drive. One of
ordinary skill in the art will understand, upon reading and comprehending
this disclosure, that any of the illustrated electrical components are capable
of being fabricated to include DRAM cells, wordlines and bitlines in
accordance with various aspects of the present invention.

Fig. 20 is a simplified block diagram of a high-level organization of
various embodiments of an exemplary electronic system 800. The
system 800 includes a memory device 802 that has an array of memory

cells 804, address decoder 806, row access circuitry 808, column access
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devi ce 408. Menory device 408 can conprise various
aspects of the invention described above, i ncluding,

wo o007038apl e, one or nore of the wordlines, biPCT/NEN06/033014
and DRAM unit cells. Menory3device 408 can conprise an
array of menory cells, and such array can be coupl ed

civdditry a@iio, eMdﬂ@n@é lcQit ol y:lrchll’try’rl@leﬁdrnQomﬂHGIllMbdél@ératlons and
Furt her, the nenor

cells in the arr
'“8PP’8§)¥ nCHQUEb\{Jp%"d tdﬁémpéﬁdd%v'ﬁeu@PZf 6wthégd'|”ﬁbldes power
Cldﬁll’&yfsom e BB B0, Ssuctheisaddresdi SehsiHd fcﬁaaetermlnlng
cwtr can be utilized for conveying informatio

wil e Tiefiry Sbicl 508 trepnalbEebHuates Batordn a high-

thlrééh@lt:lrmdredohﬂubh@g le@t@k ﬂihélgﬂ@%f}r@ifel?t gﬁw@td‘h%ruh@@%dG includes
ock diagra

such
o SUBPR et 8RB, ourclitl Ehet P eig oo Auraictanse voltage,
C|f(ﬂﬂﬂy088¢UbHMolv$d|hb| et figdied oaglide Mith ||5UI§é§t iciieliafy 886 for
of the invenption, nmenory device 408
pRyRfEe s

can
RFECONS Wer 'r”;‘? Wihnuse ANELHAPItY, B8P AQF groviding the
bitid Wit peIseky svdtdrﬁ$chbM\&)ncaade§ilaaFrd)dbdtsdtaeeznerw ¥Yhemory
enentati on

dul es DIMVB be used in the i
C%f@h”df’? Me'eg 3fﬁ8‘¥‘?%sd6ﬂ1 ngs of the gPesent i nventi on.
The Mem:urry (ﬁE\Mbé%mme@@ivbﬁC‘(erﬂﬁtll&il?ﬁalsnBQ4aﬂMerbr@cessor 822
vari of des whi.ch provi de ferent methcfl
oV P SR AHEFAIOT: [P+ ATSHERBY eiaq E08r1S( 4P Lo Store data
whievi iseacd@seesuah Iretined. i 13 Wlh&)doaggrdméi’%ooﬁﬁﬁﬁbi;@@klIled in the
Page, node,.operations in a are I he
AR s R B BRgar GRTSl SRS Gl (beprayGegnand that
mearuiprdwa@mhag sk & rf errﬁpnfi@@lturﬁ@lpOﬁocubeo@rthaMnDéhﬁon At
red at the ro d colum interse é'%on can b‘f reg?@w‘ I
eRnoB G Tup a8 £an on a1 Setiopedte Frnafiouide panaM oo
oftw\petypé di'&;dr[b@dl ;Sretvlitg,lsﬂy(ﬁr&mldietﬁdléalbauwt put (EDO)
ata store

e He " L PR 2B 0 e i, R P ssanoea 0
pm@idﬁm deaseaeendelstaadinglbi sareosrapptizationerieaske OMRtry and

S R 7B RS0 e e T cBSRGR p orve oo
C(m]pme daseripttoravali ladibliiee oaleanemegDaIdbicatubbesf an electronic
o R DB RGP S nedin o RS oM prosen:
iNRERAM. a®needl oadinathekill Suche asrt SWAMindefstast that the various
elggﬁgmcegystems can be fabricated in single-package processing units, or
even on a single semiconductor chip, in order to reduce the communication
time between the processor and the memory device(s).

Applications for memory cells, wordlines and bitlines can include
electronic systems for use in memory modules, device drivers, power
modules, communication modems, processor modules, and application-
specific modules, and may include multilayer, multichip modules. Such
circuitry can further be a subcomponent of a variety of electronic systems,
such as a clock, a television, a cell phone, a personal computer, an
automobile, an industrial control system, an aircraft, and others.

In compliance with the statute, the invention has been described in
language more or less specific as to structural and methodical features. It is



Fig. 19 illustrates a sinplified block diagramof a

hi gh-1evel organi zati on of various enbodi nents of an
wez@mpb@sy el ectronic system 700 of the presenpCT/US2006/033014

i nvention. System 700 can dérrespond to, for exanple,

a conputer system a process control system or any

toPbBelin§¥ 8t 6Ha,t Ra{ve9BB! Bk tﬂepfn%ﬁﬁéﬁrlsaﬁ‘@lt AFHee & efe specific
menory. El ectronic system 700 has functional elenents,

fqaﬁ*é'lﬁfdﬁhewﬁ prdaseotoesh Apee Ahetmeansdiarelhidisqlases comprise
prdéyred @@MﬁéoéfQﬂhhnéoﬂua&nUEHﬁéﬁ Qﬁ&'@ﬁeéﬂ'tTiﬁﬁlﬁW@hhon is,
an i nput/output (I1/0O device 708. GCeneral
tharatareofil2imgdtianRrp0ookhills) forae oA ﬁm'f\y%atws grithin the proper
sd:cﬂc% ro‘f'%goéﬁpéﬁ'@éd TPefld Mpﬁﬂ%r?étbgnﬁﬂéppr*é?ecﬂ)% fd®dance with

rocessor 702 and ot her interactions
'E%@%@@ﬂeﬁﬂa@§§§ék”V§2 menory device unit 706 and I/ 0O
devices 708. Control unit 704 coordi nates al
operations of processor 702, nenory device 706 and I/0O
devi ces 708 by continuously cycling through a set of
operations that cause instructions to be fetched from
menory device 706 and executed. In various
enbodi nents, nmenory device 706 includes, but is not
limted to, random access nenory (RAM devices,
read-only nenory (ROV) devices, and peripheral devices
such as a floppy disk drive and a conpact di sk CD- ROM

drive. One of ordinary skill in the art wll
under st and, upon readi ng and conprehending this
di scl osure, that any of the illustrated electrica

conmponents are capable of being fabricated to include
DRAM cel I's, wordlines and bitlines in accordance with
vari ous aspects of the present invention. Fig. 20 is a
sinplified block diagramof a high-I|evel organization
of various enbodi mrents of an exenplary el ectronic
system 800. The system 800 i ncludes a nenory device
802 that has an array of nenory cells 804, address
decoder 806, row access circuitry 808, columm
accesscircuitry 8 10, read/wite control circuitry 8
12 for controlling operations, and input/output
circuitry 8 14. Menory device 802 further includes
power circuitry 8 16 , and sensors 820, such as
current sensors for determ ning whether a nenory cel
isin alowthreshold conducting state or in a

hi ght hreshol d non-conducting state. The illustrated
power circuitry 8 16 includes
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power supply circuitry 880, circuitry 882 for
providing a reference voltage, circuitry 884 for
w@ewviosiizay the first wordline with pul ses, cirBOi/U83006/033014
886 for providing the second wordline with pul ses, and
circuitry 888 for providing the bitline with pul ses.
System 800 al so i ncludes acprqaggssor 822, or nenory
ontroll.er for nmenory accessing. Menory device 802
dF PLAIMESHBr ol signal s 824 from processor 822 over
mﬁrlng or netallization lines. Menory device 802 is
used,to store data |ch I s accessed via |/O |ines.
will Tbe a’épln%%tl Qfef Jofrﬁt@e 3Rj PPEAING, ke diale¢tigt materlal
caagrisirmyal C|rCU|try and control signals can be
prOV|d$ and that nmeno Z devi ce 802 has been )
si mpficrii AHORENNG panualhy thrugh diglesisic materighsthe opening

cameriefngpa0oeeS0 PR anl i C&&é@&ll@% tﬁéndlbfét"dtngmaterlal
y in

a Mcell of the t escri revi ous
di scly88rd. 'e?ﬁter?/%?‘?%ﬁ’f PPTHRRS %f 8PRPERg Yifewalls within the
opkkrsiabogittn @ nagle ctridediydeshd wothicOmiatisria; apaer al
under %and ngeof V@r ous U&?el ications for the
ci r I R st Erically oadust Ve HBalsr il Qver s resRectivgngortions
wahi that opehmyjqﬂat;masgmmn@sm éﬁﬂnh%l@grﬂfi‘ﬁ@%@b*sp?oﬂﬁ of the
and features of an electronic sys

e
d'eL‘?Cﬁrdcr@ﬁLr rée iR eRLLS T afreie Nl the 8@68&95 d@?pﬁhé"”th'n the
dmte&ﬂemmahevemtl on One of ordinary skill in the art
wi |l understand that the various el ectronic systens
can be fabricated in single-package processing units,
or exen 0T1hea memmda sierdlgienduokeeretfi Paidi Mnmgiernetsoan of the

nnunl t|on ti bet en t he processor
O%&gﬂﬁﬁe Wdté\/ e?'@c’"'%g& PUALY ‘3H’§ ‘F‘@Fg"r‘r%rmr y
cells, mordllnes and bitlines can include electronic
systens f use nndules eV|ce drivers
powe? nodﬂlqee@et@&%gﬁn%é Ve ep‘?QﬁfBQ@o‘?r'or to said “”'”9
hamdulae;sp,ecarmlncapplalt¢aﬁsto‘rr$.pe0| fic rmdul es, and may
include nmultilayer, nultichip nodul es. Such circuitry

can further be a subconponent of a variety of
el ect.r oni Thes yseéttiosl, ok ulimas vaheteds khe e ipyiidiio 8aid lining

helpseja s#?%gfrat?ngfgf naI %qputer an autonobile, an

an aircraft, and others. In
conpliance with the st at ute, the i nvention has been

descg_l bedTllnen method of claim 1 wherein the electrically conductive
material has a lateral thickness over the opposing sidewall portions of
from 0.1% to 40% of a minimum open dimension of an outermost portion of
the opening prior to said lining.

6. The method of claim 5 wherein the lateral thickness is from 3%
to 10% of said minimum open dimension.

7. The method of claim 1 wherein the electrically conductive
material has a lateral thickness over the opposing sidewall portions of no
greater than 100 Angstroms.
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| anguage nore or |less specific as to structural and
nmet hodi cal features. It isto be understood, however,
W0 b@/08d382 i nvention is not limted to the specP€T/US2006/033014
features shown and describdd, since the nmeans herein
di scl osed conprise preferred forns of putting the

i nvest i on Tihet onethbecbs Jbﬁnl nvecmqpei@mgs rebttBNi8d Oh@ conductive
cl.ai its forns nmodi ficati ons within

”?%*S”gfgs t@%éB@”B\‘g glier hpe é’&a@l%ﬁ'ﬁﬁ appropriately

interpreted in accordance with the doctrine of
equ%)alen at (s clained is: 1. A nethod of

CLAI M5
f or ni’ng aﬁ'%gprénr?tlﬁ%d t1YaH el é:@pmréaﬁﬁt%?p%qmng another material

tco:ompmnnSIthmg o;ﬁrﬂhgngv@m m@e@leammryt cahbiMctite OrHﬁtbrlal Ilmng the
C . mat

ST AR BB A (TR BB, S48 bompriin

foratiagi aﬁegfatedngm@mtheai‘sbld e@rﬁ’@tﬁteermdQ@ﬁél 1 Oéalljh%lectrlcally
s.within the opening with an

oG RROTH TS SHE TPy e fesh SRVl ctivel] Srtions comprising

pettents otHld Integredudtoinceitiat eri al over said respective
portions within the opening, plasnma etching into and
t hrough the | owest point of the dielectric material of

t he openi m‘getmem&mﬂ dlbﬁn w&amlﬁﬁgﬂfgpdﬂlﬁirﬁ@ rffmbrl'é,ﬁelectrlcally

{ nat
Cgéﬁ%eﬁf‘fe{]:'ﬁ%‘ef et ki tlh“?)fth?h%p%'b'ﬁgs PH@V sfinesi@eiiscalpy fonductive
nteteriel Boihgi thal les peetiduclidywangioetibas afi@r. thE?aBﬁltah@l@hmg, and

oRngT T b Bl B5oBRELDS, RruP 1o, S8 i ano

said eImutméilyMaeneuntlvdaeﬂatmi’HlnlmnglWe tfésspﬁéd_l’gﬁ/el bf¢lte{\1)\gadll portions
o of at . e net ho
Cg’%%ggghq?rﬁgﬁvﬂper%{h‘ Wéegfaéggrq'r@éﬂ I“{/ conducti ve

material has a lateral thi ckness over the opp05| ng

si dewyal | tion aOL %tao 40%, of

open\{vgl neﬁglgo ’fsn 8f1t a (%or"{’h%rﬁ”&f tgﬁe rB%@ﬁﬂl ﬁbactrlcally
c@ndwrtivteo MBdal iigiafgthed sanﬂ'&e:dnmdsmdoﬁfa@taamo’i thfe electrically

t.er.al .thicknes 3% to 10% o
cgw&dﬁ%n%%ﬁ?n Iéang th@ﬁ?rSBﬁCtsve smIewan portions.
12. The method of claim 10 wherein the more electrically

conductive material is of different composition from that of the electrically

conductive material lining the respective sidewall portions.

13.  The method of claim 10 comprising forming the more
electrically conductive material and the electrically conductive material lining
the respective sidewall portions into a capacitor electrode received at least

partially within the extended opening.

14.  The method of claim 1 wherein the plasma etching extends the
opening completely through said dielectric material.

156.  The method of claim 1 wherein the plasma etching does not
extend the opening completely through said dielectric material.
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7. The method of claim1l wherein the electrically
conductive material has a |lateral thickness over the

wopposseg2 si dewal | portions of no greater thanpdD0S2006/033014

Angstrons. 8. The nethod of 1€l aim 1 conpri sing renovi ng
t he conductive material fromthe opening after the

pI asng. et thienehetlod Jhelalivat thcd?ﬁFﬁBﬁigmaﬁe?Ocﬁﬁera'sﬂga etching,
deposi ting another material to within the opening over

[
liping &%ﬁfrﬁ’%@w oeeta Peohit e Exignde thiopg ning with electrically
coRGPEDid Vfna?zéﬂ@M’a'a'ndpoédbs‘é@%eﬂﬁlverplég‘@lam AR P &N Wielectric
and .co formng integrated circuitry, said
%‘ailﬂb{pﬁﬁ%n %ff’feaﬂdhgam%m@a@@ﬁp@mwwem@&wl@@mo material.
material lining the respective sidewall portions
conprising portions of the integrated circuitry. 10 .
The Mét ho® dPet1og nef1 feHREig sthg oaepsyd tinig m¥glectric material,

ceh@eisingzal |y conductive material to within the opening
over the electrically conductive material l|ining the
resptUTT0E BPHEWREY P@SKishsnatarial oNer prigdesirist cratggial of a
s@b]ﬂr@@’(‘prl sing formng int egr at ed circuitry, said nore
condtjct [ ve material and said electrically conductive

mat e[S SCPHIh Nt tReBE RAtiAlY isfaudwidielgsiis srpgerial using the

P&RENTIE IN@sAg t inasridf abhg hBLRILRE esh&iih Ubét‘rﬁbﬂsﬂﬂg opposing
The rpathod of claim 10 wherein the nore electrical
SidsM@ASti ve material is of the same conposition as that

of tbﬁefelﬂe@tfrreﬂ@kéhﬁngomélrvh@mﬁg?om%l 8bhad df'tﬂbn@attté\‘hed masking

mfgs&gcglvetsn t\?']\% ions. 12. The nethod of claim
EWRlel 8iMmthengy F%tee"i‘teléf"lS | BEYI(ade e OPepdn gt er i al

i s ohftdr flﬁeel?@mbvﬂmdshmﬁ?g faosnelchadalBf cbR@uctive material over

electrlc C uctive terial lining the respective
reingieg B b e e e s e Teterial BhOdpaNHniDTIE opening over
acleaist |rs$m@otfw mn@rtsh@f el &p R RAY Idig@lvhlNs CORGUCT i ve

materl t he, el ectrlcallg conductlve mat eri al

I

li ni W& ﬁ?é eé%%'&?u”%é:%dd’&fz\'é MBI AKETiSRI rgspective portions

withpaché oopehiegt r esteorieeatviad aie |cﬁ§$§ctﬁ@f|tn|a@éﬂ|éll ¥ t&iBnd the
t he ex(ﬁ]ended

claim
oufang, JeatR WIBEhU B P ilesicoRaBHIA. {he SeEaRMRjChing comprising
plasma etatliygt hr ough said dielectric material. 15. The
met hod of claim1 wherein the plasma etching does not
18. The method of claim 17 wherein the masking material

comprises two layers of different composition materials.

19. The method of claim 18 wherein the removing is of all of an

outer of the two layers of different composition materials.

20.  The method of claim 18 wherein an inner of the two layers of
different composition materials is electrically conductive.

21.  The method of claim 18 wherein an inner of the two layers of
different composition materials is electrically insulative.
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extend the opening conpletely through said dielectric
material.16. The nmethod of claim 15 conprising after

wo b@7/0B@3zra et ching, |ining | owest portions of PCT/US2006/033014
sidewal I s of the extended dpening with electrically
conductive material, and subsequently plasma etching

sai dogdi el egbr Gt o ichint a7t WhEREh tﬁét ﬁ@@ktr{gen%nenbnaons.sts
deeper within said dielectric materi al

e%ffe'?tb%lm ‘hfgo'éW W\ﬁéPﬁYﬁgS ioh i fefieait @emnqss'%@ éfﬂ?ﬁ&l”als
conprising: formng patterned maski ng nateri al over
dielectric material of a substrate; first etching

openfRg pahei Bathodneh cidie diremdrarein that @ﬁséﬂnqjsm@ﬂal is of
slbeaRAhI UMD rARSKInRE s AR eIhr &l g RSuBitsBRkkné &8 openi ng

conpri sing opposing sidewalls; after the first

etching, renoving only sone of the patterned masking

mat ephal fhEMENOSBPSIIAL £7 Whér@ﬁ‘ﬂhé’l‘@%b@ﬂgelst@fea majority of
openi ng; after the renoving, depositing a

the W#I%N%ﬁe%hﬁ@& F%S%%fé@ﬁea@t loast Pf@ﬁﬁ?ﬁi?ﬁaecﬁpqrﬁég
patterned masking material and to within the opening
over at |east respective portions of the opposing

si def@di | sThgrdaeifiachos sladmel evtharel alleasi doee wsklng material

rdfRhRIS 8lePYBE RAArdiesRREt thee slé@bhuoé‘t%hm% hbﬁdt(’ﬁﬁ’npnsmg after
openi ng, second etching the dielectric eri al

the, seFeNd féchipeni agoyishall ramaiiin ot Mlethd Basking Ena"e“a' from the
siieéiesical , the second etching conprising plasna

etching. 18 . The nethod of claim 17 wherein the

masking material conprises two |ayers of different

compogi t i FReMbEIdAbLS clal® 17 WHerBR! APkt soindé Maddking material
wherein the removing is of all of an outer of the two

reMGEISOVR" Ther F%P%tﬁ?tec%%bmec PRFPIALEIARs androrpEsing forming

inByRAgd Wirctify, 3 di8 aheaet Bode tamMpFisifg hortivh dfaneriptegrated
of different conposition materials is electrically

CkeWdYctive. 2 1. The method of claim 18 wherein an
inner of the two layers of different conposition
materials_is el ectr|call i nsul ative.22. The net hod of

clai AT17 WHEr BN ehePInBlekT nly gt said figrqsiting covers all of
trRS6ppbsialgl sidetvanslwith Wee leayrrisa®f cdhbifiefiedtimaterial.

conposition materi al s.
28. The method of claim 17 wherein the opening prior to said
depositing has an aspect ratio of at least 10:1.

29. The method of claim 28 wherein the opening prior to said
depositing has an aspect ratio of at least 15:1.

30. The method of claim 17 wherein the electrically conductive
material has a lateral thickness over the opposing sidewall portions of
from 0.1% to 40% of a minimum open dimension of an outermost portion of
the opening prior to said depositing.

31. The method of claim 30 wherein the lateral thickness is from
3% to 10% of said minimum open dimension.
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23. The nethod of claim17 wherein the masking
material is of substantially uniform conposition

Wwo broogiseut its thickness. 24. The nethod of cPei/ms26/033014
wherein the renoving is of 14 majority of the masking
material fromthe substrate at |east proximate the

openBag. Phe Ffimhdmttlbﬁodle@ﬁ”n GVabﬁmHits\rI]W@rr@Lﬂbt\ﬂrﬁ |t%@fSE:onductive
sking nmaterial,  remains over the substrate after
mt%;ﬁgﬁ%]g%%%th%t ARFPAGY &itef TEnprIUIhgtckiner the second
etching, renoving all remaining of the mra]\slél nfg o
mat er i al omthe substrate. 26. The nethod of claim )
17 wher el ﬂ“étmﬁﬂh%“f°E8lﬁé”h§§M%Pfﬁ%eﬂsr%qm%ﬂaiwtb%mateﬂa'
tat lngtrsnbidter atpenadg gcsvérhméeﬂ@mic@!lwhb?@?u&n{fé R} i¥ing the
form.ng integrated circuitry, said at |east sone o
recsg)ﬁgk'lvgi ﬁ@éeﬁ%@rwgwr@f elfP?éyitH?eQ?aagtr@%I e1Geag r3nd 2gomprising
fofimengreintiegratéd c o oitdy] ‘é'ﬁht\lr l%irrbtﬁét]drtnﬁ%]%l | ta'tn@_g s(él@c}(eéf%ctrically
f th ing sidewalls wt ne electrically o
C@#oén%geltei JBalialy iyng oHe TiesPRstiNGd SiHewRlk Rpitons > comprising
pavtiiensiof theanogpmaitag cpecunfy.t o sai d depositing has an
aspect ratio of at least 10:1 . 29. The nethod of
claim 28 wherein the opening prior to said depositing

has &h aspeetmewicddoobtiaatn 1 Basinddsidg-deffdsitih§ mdehe@ctrically
e electrically C?f?pgueg“

Laim 17 wherein.th ve .
offig e ele "3 16 Brbl e clanauEs coler” fhee Sppgeany conouctive
mgtetealatdceioed i ovsr dfie f rezme@tite (’/srtj@\/\é@lo/qo@?tiﬂén ditdiifhe second

di [ .of ternpst portion o e openi ng ,
KT N T e
maeterfadi rantcheshiat e@labtrﬂdﬂl@kn@(ﬁ‘ﬁdd(ﬁi_}/fer ofa 8410 r%@%(?\ﬂé_fd quer the

of claim

Ld.. i ni n..di mensi on.32. The net hod,. A7 .
o3 BeB P B R B PP T RARAE R o b b i P pERPE R ouitry.
openi ng after the second etching. Sﬁ. The et hIOdt of
laidgp 17 I si.ng depositin not her materi a 0 ]
wi LR ¢ e opERTRE ovEl RN eIk WP Bonalearey eelectrically
coretustival miatteiialg i fed thes pacis venmiodevdl lasperdt onshaféieetrically

| o D e
ook R BB Gl e RefE ol 3 S el Befo i

36. The method of claim 34 wherein the more electrically
conductive material is of different composition from that of the electrically

conductive material received over the respective sidewall portions.

37.  The method of claim 34 comprising forming the more
electrically conductive material and the electrically conductive material lining
the respective sidewall portions into a capacitor electrode received at least
partially within the extended opening.

38.  The method of claim 17 wherein the second etching extends the
opening completely through said dielectric material.

39.  The method of claim 17 wherein the second etching does not
extend the opening completely through said dielectric material.
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conductive material lining the respective sidewal |l
portions conprising portions of the integrated
wa@eoocs®3sy. 34. The nethod of claim 17 conpri SPEyUS2006/033014
depositing nore electrical 2§ conductive material to
wi thin the opening over the electrically conductive
mat /g al “Ifrfé:%é/tﬁ@d%?rclélﬂ'? 3r99§8ﬁﬁ§rls\(r$g HAiEgWBd second etching,
portions after the second etching, conpr.i Si
linfreg o wWgst REEHINER 6f sidewalls of, th@a@ﬁeﬁéee %Qﬁm[]@twglé electrically
cdRRugtil 8l n‘?‘@t@rl%@' dal‘?dl e%Béé&hérY‘[hﬁoB%ﬁé Veidmh§' kald dielectric
recei ved over respective si'dewal | portions
maiemisd ﬂ@lf'm@hpbﬁt(i%’ihﬁ op@Rinignd@ep et WHhEY s2idi 4iplectrdg material.
The met hod of claim 34 wherein the nore electrically
conductive material is of the sane conposition as that
of tdle elfechathad | ¢f céarmiogi @ neR@ingl i figlastdsematerial,
cotrf‘ﬁrléﬁépe‘:t ive sidewal | portions. 36. The nethod of
cl'ai m 34 wherein the nore electrically conductive _
mat €prmaing spasterdiety anaskingoMAISTIEl 0PV sHelesiic omaigiéal of a
SL?ds?n%ttéJ cally conductive material received over the
respective sidewall portions. 37. The method of claim
34 diabeiaiing doomenig pariie inpeider fiedettyicomatriiali yeing the
rﬁ%bah‘h Rthd MRaREL4d calhYseomiiddaingBédhpaking a lowest
I nin e respective sidewall portions into a
pcuabae topposing sidayealtsscei ved at | east partially within
the @R‘éremjeeqlrgp%@(‘;ME %po@hﬁ@@ﬂ"‘@e@e&hcﬁh@'dBanZlchve material
wherein the second efching extends e openin
ovednipleepaitgr ek Bagkinainptaral é@f’rﬁ%wﬁﬁt%i‘h%lolf’eg@Q Pier at least
rSBEBGHe Yoribab rBfl%eV\'BEb%fhgt BRIcyRaRNdnat 6l Mthedepe Y lowest
extend the opening conpletely through said dielectric
Poiatieri al . 40. The nethod of claim 39 conprising after

the $e6ondi®t&dphadiing! HiBBiNOWESt cORALEPRS Mhterial effective to
sidewal | s of the exténded opening with electrically

XRRUIE YReMREdPIVAIST PRHY: 8Bsequent |y pl asma et chi ng
sai daf‘f’ére{rﬁecbfdkﬁnﬁﬁifeidl@elé@trfe@ﬂl&%ncﬁ?@&ﬁ@dmbf@n@p@rﬂd Rgth said

deeper within said dielectric materi al

met hod
e‘@P”fQW'M ggNaHCBYRNMAGeTiRk @Var ePRICH rrpgp%tﬂ\éq.l%q)rtlons Within the

oSOTRE! 868@hd k¥HThEnhBaliERICHES ndkial o RRt&Hd Ble BF¥BNHINg deeper
dielectric material of a substrate;
within the dielectric material, the second etching comprising plasma etching.

42. The method of claim 41 wherein the masking material

comprises two layers of different composition materials.

43. The method of claim 41 wherein the masking material consists

essentially of only two layers of different composition materials.

44. The method of claim 41 wherein the masking material is of
substantially uniform composition throughout its thickness.
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first etching an opening partially into the dielectric
materi al using the patterned masking material as a
WOor®R/ 031382 openi ng conprising a | owest poi nt aPdI/US2006/033014
opposi ng sidewal | s; after t2he first etching,
depositing an electrically conductive material over
the patt efﬁ@ﬂ}éfﬁ?&'o@%lm 8% \phe ANA ét%éi\‘stt%rﬂetrhﬁskmg material
opening over at least respective portions of
retfmn@s|¢V@rsﬁh@emlb$tsaf@naft@r/éhetwmmt%ngow@gt Cgmpﬁtsmg after
th81detorBe nfifP a2 hidvig a?lt@%é‘ig\lﬁg?%f(tﬁé‘%%l&lﬁé rﬂﬁfe@fdla}om the
effective to €xpose t%e openi ng Towest pol nt
supstratet he et ching of said electrically conducti ve
material and with said electrically conductive
material over said respective portions within the
operifhg, B omihed ¢tioigim B4 whereintatileagasemneanagking material
reﬁ?glﬁé‘%vtel?qhﬁ%%%'sﬂ%téj%ﬁ%‘?rthé\”s@@o?\dté‘t%hﬂ“\ |é?r?c§ Ebfprising forming
material, the second etching conprising plasnma
ingratathciraitryTiseichet Rabtsfores gomrisingtfepertipt péthe integrated
o %ng material conprises two |ayers of different
conposition materials. 43. The nethod of claim4 1
wher ei n t he masking material consists essentially of

onI Y, W%‘?ﬁéth%fd ”cﬁeﬁﬁ?% %@Pé’ﬂ Eéﬁﬂd%%@ﬁﬂn@' govers all of

of claim4 wherel n t he maski ng
thmmﬁqsamg isideyraléy yithathe %iISPVIQﬁﬂVf @QW%W&O@@W%@{
t hroughout its thickness.45. The nethod of claim4 1
wherein at | east sone masking material remains over
the 4ibst Tl emathed afheladgcdhid Ve @ifimgthead®eabipridingo said

d Jsf?{.nésfm%ssaer?ggse&tfawonaﬁafﬁéa%wmm al I remaining of
king material fromthe substrate. 46. The

rret hod of claim4 1 wherein at |east sonme masking
mat efd al TRABIRAQY St Lhans WS tyRé iRl iRy Jdisgconér to said

etching; and conprising formng integrated circuitry,
depgsdting hlaéa%ﬁ agpfet Edipet a1 1apsa 1Bt tion of the

integrated circuitry. 47. The nethod of cIa|n14 1

wherein said depositing covers all of the op

si debil | sThe t metied dfestaime ] yN'&%rr?d’&cmevé"?{ﬁf'éﬁllél conductive

mﬁgerlérhﬁagehhpﬁepjl fligkmeds lovdierigd NophesingeBidedval ipdrtions of

from O 1% to 40% of a minimum open dimension of an outermost portion of
the opening prior to said depositing.

51. The method of claim 50 wherein the lateral thickness is from

3% to 10% of said minimum open dimension.

52. The method of claim 41 comprising removing the conductive
material from the opening after the second etching.
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depositing has an aspect ratio of at least 10:1 . 49.
The nmet hod of claim48 wherein the opening prior to

wa@ adod/osBposi ti ng has an aspect ratio of at | eaBCT/LI52006/033014

50. The nethod of claim4 22wherein the electrically
conductive material has a |lateral thickness over the

oppossng shdewathoder 'bleﬂﬁﬁ4¢chrﬁQﬂéﬂglde/ﬂéﬁtlﬂg%rﬂfthér material
m ni num open di mensi on of an outernost portion of

’foo;y@H"Hﬁg”b%.Qﬂert'@gs%Y%r g seeiriggllyscendugiive rf@ﬂ%tﬁ' lﬂnmg the

6%'0‘1%50 ek gl NpbRtor At thel Pagas 'e%cﬂlﬁemé’ﬁ*/@lteomprlsmg
% of ~said m ni mum open di nensi on. 52.

focfrran% e OEYRpr |C$'“CH§W efiBiA r@ﬂqthércm@d%@h \ﬁélqmstaéﬂ. ﬁlectrlca“y

coOR@RiE PResYiAg Iﬁfxﬁ@rtﬁ@eréﬁf‘ei?ﬂi@eetsqaéwgll5%ortT$‘r$s comprising
met hod of claim4 1 conprising depositing another

PRELIS 8l theoNipgIatad CifeuBpeni ng over the electrically
conductive material lining the respective sidewal |

portions after the plasma etching, and conprising
for nPfhg i APegP&RS ef crim #y, C%Prds'@ﬂo@msmﬁeén%ﬁ electrically

candusaied neARefal itealvithirt QREUSHEYIRgTBUEF itRE &1kBiritiNBonductive
resPectlve si dewal | portions conprising portions of

RIRh{egPNPEdO¥PY éD?t f%ﬁpega'veTﬁ@ervealhdwrapna altes 4he second

e O, §h690(§’fﬂ9ﬂ§lr¢g 'f&rrﬁ'fﬁ@eln%@cattédC@HM’{@O@QRP%U@ conductive
mat er i al hin the openi ng over electrically

‘F]"d%'ct?vé ﬁ’ﬁtqsr ?Eﬂot'ﬂ%%'éi veendyeive hgwartggglgchc\%ved over the
redpéen@kl sigewhillgstiohs Q:bn’&;hﬁsnﬁ@%?ﬂoﬁ&@?'tﬁg’ln@y}iated circuitry.

conprising formng integrated circuitry, said nore
conductive material and said electrically conductive

mat epbal TAeei Methdd ebf t BRiFESPRCLUNGEreth dapal |more electrically
gortl ons conpri Si ngfnﬁ'frtl ons of the integrated

Jeie ynagsal TROTEth SAME O EANWReBRh of b enplestrically

c@m@ﬁdtr\}dlﬂialt&r@Df&iéWéd/@vﬁﬁﬂﬁi tedpddtivef silB@afias®tions.
conposition as that of the electrically conductive

material received over the respective sidewall

portsens Thé. mMbehdgret bpdcpriincl Qﬂm\ﬁﬁel’%@gfgﬂfw@ trﬁ@réméﬁectrloally
is of differen

ctricall nductive nateri al
fﬁbf&gvet "&%%f'@gﬁ%tqia?'¥f8fe@th@°@p@éef+<?%airqrp t@ahdﬁcmev@'emca”v
c@mwhﬂi @6 ea NIt QRS ol BetHEL FRGISdtNe Sitdew@ dortions.
portions. 57. The nethod of claim54 conprising

formng the nore
57. The method of claim 54 comprising forming the more

electrically conductive material and the electrically conductive material lining
the respective sidewall portions into a capacitor elecirode received at least

partially within the extended opening.

58. The method of claim 41 wherein the second etching extends the
opening completely through said dielectric material.

59. The method of claim 41 wherein the second etching does not
extend the opening completely through said dielectric material.
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electrically conductive material and the electrically

conductive material lining the respective sidewal l
WEEIoioan332 i nto a capacitor el ectrode recei ved BET/USRS6/033014

partially within the extendé&d opening. 58. The nethod

of claim4 1 wherein the second etching extends the

Opergg @Eﬂ&d LRrQy 5?'0%"@5%!8 UL &y fWéesréc%lnd etching,

59. e rret 0 claim I n e second etching
lirdogdowetst @otrtians td’i@ldp@ﬁilﬁgﬁc’fdﬂ@peéﬁeﬂd}@dt apenigly wihdelectrically
como‘?}c%?/ter 'fa iaqr' ?hdegubgg ulRhD %la‘gmgl %‘téﬂ|ﬁ§ said dielectric

npri si ng e secon ot ch I ni ng

mptﬁ'rtaldn§udhe$|ed<é®\m ltise openine éﬁe@ﬁﬁwhupenim@lamthlc material.

el ectrically conductive material, and subsequently

pl asma etching said dielectric rraterl al to further

ext efid thﬁhe)geatm:gi déepaim it hpmpmlrm diftglrelbeer figst etching and

I
f@rtlll de ?sﬂtlr{g, cﬂﬁrﬁ&%‘#’df% el tl’% &%‘ggﬁgﬂ llsn'r?%gmg material

fr@l@ritdjl\%l mQOSjmty @U@Sbbrqmwa@@ﬁh@m@lmsku ng materi al

fromthe substrate at | east proximte the opening.



