WO 2005/ 117121 PCT/ U52005/ 014466 Menory Arrays; Methods of Form ng Menory
Arrays; and Methods of Form ng Contacts to Bitlines TECHN CAL FI ELD [ 0001]
The invention pertains to nenory arrays (such as DRAM arrays), rmethods of
formng ne s, and met hods of form ng contacts it The
invention a s%ﬂﬂggﬁ%ii ns to methods of form ng storage n%gg@%dg%/%M arrays.
BACKGROUND OF THE | NVENTI ON [ 0002] Menory arrays are utilized for

pr ogr ammabl e dat Mesicyy ApaysHdethods tofi FoamingdyemonyArr aysc and Matkesds ofenmor y
(DRAM is commonly utilized forFgomirgy Gomtabisco Bitinesy st orage. The DRAM wi | |
typically be formed as an array of individual nmenory cells, with each cell
conpri si ng ISt nd a nenory storage device. The nenory storage
devi ces wi | ﬁ%@@?@é}i@é%@ capacitors. The transistors will be formed within
wor dl i nes whif@®1gxt endhadrvestion gestaDRAN/M@mMogyarraks saiches ofANbatrbyshes wi I | al so

be provide : r i i t] r Lit to, or
read from i“gtﬁé?r%‘?&&ﬁ%ﬁgg%{hﬁe{ﬁ %’ %ﬁ]g ﬁeﬁﬁédﬁ&?fﬂ @ﬁglco%%ltggwnb%yﬁgecti vating
a specific doventioatlso pertaifis ta rogihells o doraing storbge hodes forAftAVadimagd.y, each

menory device of the DRAM array can be specifically addressed with the

appropriate conbination of a wordline and a bitline. [0003] DRAM arrays are
typi cal |y f aBACKQROUYNSSOF AHEJNYERNIQN rcuitry associated with a

semm conduct Ofodypst I alfmdiPBlb A8 %ifR81S dlorafthee Mtk Aagd R GRugiacessi ng
are to increase a scale of Integration, .smp%l y processi na, and reduce
costs. It i sdyna@isiraedprm acasse Aeaone(R e aammPnly ofliFed orDregveameslps for
progressi ng m?ﬁé@g%td?é@e. Ofhe AN \Aﬁﬁ];tP/ K&l b%QWdEJLHS%léJ]Eé@l&ind[v%,g%edwwem' ve

aspects descr 1 herein can be particularly useful for fabrication of DRAM
arrays. HoweSRds, Withieapk celbcampriging @risansisier eRhe MemoRosigrRoe e Vipe Bt MBMOTYi s

descri bed hegtgjage BEVIERMWill Hpically FPRIpk&iRhd. OTheltrinBsM @ilibaYSrmddh@thinnvent i on can
al so be applied to other "sem conductor fabrication processes and to ot her

menory ar r ay¥ordifes whighjexigad ageasg e RaAMEMe%r ASREeHP BElRASHEN §ISSRRI I in the
?rt ; SUW?@}@@%@M@?F@M 430 Hits loNinfAPaRPREE twitte M, bnﬁé@akbmna pert gi ns
O a nethod O ormn | Ine ,conta or nmenor, array, em.conduct or
obat ot o1 ShembY s et e mdsaragAlis By B NaIRo & ShelioTE T Aoe w o h
one of the s#tasvdrglinegndefdities] Asordiddly, shcts@bmandiciiae of tlelTRANMairagcaledd ned as

a second set. A_patterned et, stop i s .forned over the, substrate. The
et ormad oot by e g BB nh e SorBR B &l iR dad e bR s
[0003] DRAM arrays are typically fabricated as integrated circuitry associated

with a semiconductor substrate. Continuing goals of semiconductor device processing
are to increase a scale of integration, simplify processing, and reduce costs. Itis
desired to create new methods of forming DRAM arrays for progressing toward one or
more of such continuing goals.

[0004] Inventive aspects described herein can be particularly useful for
fabrication of DRAM arrays. However, it is to be understood that although the invention
is described herein primarily for application to DRAM arrays, the invention can also be
applied to other semiconductor fabrication processes and to other memory arrays, as

will be recognized by persons of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0005] In one aspect, the invention pertains to a method of forming bitline
contacts for a memory array. A semiconductor substrate is provided. The substrate has
two sets of conductive nodes, with one of the sets being defined as a first set and the
other being defined as a second set. A patterned etch stop is formed over the
substrate. The patterned etch stop covers the second set of conductive nodes and has

openings extending through it to the first set of conductive nodes. An electrically
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openi ngs extending through it to the first set of conductive nodes. An
electrically 1 WO 2005/117121 PCT/ US2005/ 014466 insulative material is
formed over the patterned etch stop, and trenches are etched through the

i nsul ati ve w@b®kjifdiz; The trenches extend to the pattern%@TﬁEg&H@LQa? and
extend t hrough the openings in the patterned etch stop to the first set of
conductive nodes. A conductive material is provided within the trenches and
i n el ect ri cahswativeatdteriaMist fhrnidueovier thetpaieedbtch ctuguand venchesles. etdvieaior vy

st orage devi a

el ectrical C@ﬁﬁ,ﬁﬁ&im ﬁ§¢%Q&ﬁemﬁngﬁ§h%Q% %%% uc#%%é&ﬁﬁﬁﬁg&gigggé¥ﬁlne i's
formed in el @dend tbedugl e epenings infthe hattarosttieich stop tartiedirst abt dfeanduetice been
provided Wi {died WiBnhiE hEfuriahl rcﬁ‘/fb%er\nﬂhﬂg%%géﬁéﬁps GROFUGLdNE S@ﬁ%' al s
incorporated into a bitline Interconnect n one aspec e

i nvention pevittaihadirst geteof serdistiveotodear Memgnstioieag deviersdéas ifstance, @RAGIcar ray. A
sem conduct Ogn ARG kol i i'n%leR:ErQ:‘é‘ é&%fiac; Wiﬂ?th%%@éé dridHch b0 bPéb dL&&k HEESs. 3

plurality of storage no contact | ocations. orned over the
st or age nodeb'iilbﬁtsaf@'tqudﬁ@teptﬁlﬁ%' comiget withalor prpmateaalfth&twd @B%Pﬁowldafﬂ |y

insul ative npiak lr%ltrenei‘(é‘sr aﬁcﬁ‘ﬁcc%Fdﬂ{g%gﬁlcﬂ%@ﬁddc@%h@ﬂﬁl’ is ﬁﬁcBrlpBFa?éd Hb pf spaced

electrically conductive Iines over first electrically i1 nsulative
material, a @@Eﬁﬁﬁﬁﬁ@%%ﬁchally |nsulat|ve material filling spaces bet ween
the spaced el (666 i cal Iy oreBsEet tNEinldriies perddits B a%élﬂhadj bf trrfthg 81
electrically insalative Iines directly over the electrically con ctlve

lines and i n"egesfy-a @%M@rﬁ'é‘ycérsﬁﬁ’%’ﬁ%cé?f&@nw YoHon igerevidack rTW%PPVrU@BCHHuct ive

lines. Each @aéluddwea ﬁih@ﬂiiyrdf e@tdge no@@a&ugéﬂm@nénsnensstba@s%rﬁ@drov@rfth@pposed
| ateral edges and a first en the r,%g | at er al  edges.

lé)teral Endth bet \é}e

The el ectri cHPiAge ”ﬂ%%‘?%&t?‘%} CRiqEs T %&@%5‘&5‘ % afigteles g'@%“'%IW& materiabc ond
| ateral w dtdwelaetmagé hedeopgaisas) almmrertgabf SEges elabiricdlyicBn@Ucad Riestoh@n t he
first Iater ) ar ten entlrel(#/g@hroughthe

first and se SFJEFt et?ﬁé‘&?% ”&Sét‘rﬁ Vef"ﬁ‘ % ?lsﬁ‘éor%‘ee?ﬁri’cé %‘”P R AP 4RI node

| ocat i ons. Tmce@laétwags,tr@rseaedd egmmbany\cctdmmth@ ihed, @nhala padgmy‘s ofdpatée spaced
electrically suI ative st orage nodes

S erin e sl shald S anedf Siet e Bedl el R e s e T R O POr e
st orage nodetmecnteamtrekmdémccervsqth th@eeetrically conductigpiress, Hahie of the eletirioally

t d
P ar sty e ahesas f 08 f L Bel el AR Rad 8T AP LBl I LS
transi stor copposedietérgredges Enetelentidady psulgtivedinantiae cmpsed)llater@@dgemdrwr ain
regions, w té‘séébﬂdﬁla%érraﬁﬁxdﬁm%\ﬁé‘-‘dnd[ﬁé‘bgoéség'la‘?é]»ﬁl éd@%& Willc ﬁgsr greEHeP h'aﬂ(ﬂwecf?g[ act

source/draln region and e contacCt sSource g
plural ity oflatsralwigie. Openings are etched which extend entirely through the first and second

electrically insulative materials to the storage node locations. The openings are aligned
with the lateral edges of the spaced electrically insulative lines. Capacitors are formed
having storage nodes within the openings. The storage nodes are in electrical contact
with the storage node contact locations. ‘

[0007] In one aspect, the invention encompasses a DRAM array. The array
includes a semiconductor substrate and a plurality of transistor constructions supported
by the substrate. Each transistor construction has a transistor gate and a pair of
source/drain regions, with the paired source/drain regions including a bitline contact
source/drain region and a storage node contact source/drain region. A plurality of bitline
interconnect stacks are over the substrate and electrically connected to the bitline
contact source/drain regions. The bitline interconnect stacks are separated from the
storage node contact source/drain regions by at least an electrically insulative layer
which comprises one or more of silicon nitride, silicon oxynitride and undoped silicon
dioxide. Each of the bitline interconnect stacks includes: an electrically conductive

bitline interconnect line, an electrically insulative cap over the conductive bitline
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i nt erconnect stacks are over the substrate and electrically connected to the
bitline contact source/drain regions. The bitline interconnect stacks are
separated fromthe storage node contact source/drain regions by at |east an

el ectrical lyohnsHhAki ve | ayer which conprises one or Ioh ] ,CON
nitride, silicon oxynitride and undoped silicon dioxi (rjrg;cer é?{%’é’““?‘ﬁe

bitline interconnect stacks includes: an electrically conductive bitline
i nt er connect intaremmnectiine)| ancitar pairadf leleciringllyl ingulatige sidpwall/grace fsecogentgLaidevats

bitline 2 WO f%ggg{e%?é@jcoﬁ%lgé \%ﬁlﬁ?ﬁ{tgrééﬁﬁ%@t Iln'ent'lﬁg %RI%'%@%rcor\HgC’t Ilr?epfgiatsaa pair

of electrlca? I nsu ive _ spacers coverin
el ectricall yflréblﬁ'@(ﬁ’swdﬂe doidttihe electrlmllerr@ulﬁh\eacqaplhaﬁ@ Seﬂfh@d leteralivwigth mhickric onnect

line has a érieét%} tﬂaﬂttﬁﬁ%thlmefgl Ricti2"hd BRARI£G ka’d?l%rla)ﬁy'cgﬁg I&ts' Vﬁtgﬁﬂ? {Fas a

second | ater greater than t I rst
DRAM array a€RPacii@ssanstiuctensvhideRava siirageanrqdey e&endle@ﬁmug;hdhe @'@ﬁ’@@&”&ict i ons

whi ch have sf.gna6e Iém%ﬁd 1SRG Sorkdtt GHE thel diGra§é ﬁ@é(fr Aot Yourbdigdihat i ve

layer and in electrical contact wth the storage node contact source/drain
regi ons. BRI EBIODESCRI PTI ON OF THE DRAW NGS [ 0008] Preferred enbodi nents of
the invention are descri bed beI ow W|th reference to the foll ow ng

acconpanyi ng dravmggQ 0&2:1 lg -3 are di agramatic, cross-sectional
views of a sBREEJAERERGT FefH P@@N‘é’ﬁ'@sat a prelimnary processing stage

of an exenpl qocyosqspectpr@ferrteb%rrrbbemms of'tH?eVﬁ\VEn'n@rﬁ‘areFd&énbe% Ml Fitr € al ong
t he cross-sections 2-2 and 3-3 of Fig. 1; and Fig. 1 is along the

cross- sect i offéergneg tgh q:fp&gmn@a%qawpgnyllrg)@@mngﬁ g. 4 is a diagranmatic top

vi ew of exenpbeoygyy sem Fa@@dtmér@rdnagaérﬂrhand‘ b@gﬂe&tuohéllv\mr@tals@gndoh@udt@catl ons
of the fragrre al on

t
respectivel yW TIFOB?&T”&%E% praﬁm?"aé}f%ro?ﬁséwg S oﬁ@” Ef%g@agﬁP?%ﬁg hefpferfﬁ%nt s of
Figs. 1-3, rne@meat Fkgelz/ancsﬁlemlmg taeproegesdiongzatai@es Subsigayent Figo1tdat of
Figs. 1-3. Thl gst ealongthellne366and77of
Fig. 5 and tR& hF&vVSSTSSH'O@ P'd %ﬁ 8@8 £he lines 5-5 of Figs. 6 and 7.

[0012] Figs. [Be1) are RAgemsaaﬁagreﬁremahmsw&@nﬁie@mblafyr@gﬁmmﬁsctorfwszérgs 1 3
e Vel YRS BN PBERBRE S, 55 RGO SEAETY PR g S 5 1

The cross- HTohs I'ong
Fig. 8, and tHe2end8s; respettiveln. of Fig. 8 is along the lines 8-8 of Figs. 9

and 10 [0013]1og o 11ede o2 froWleir B GHR LLSRI EGHATSI gL aggrent s of

respectively, shown at a processing stage subsequent to that of Figs. 1-3. The views of
Figs. 6 and 7 are along the lines 6-6 and 7-7 of Fig. 5, and the view of Fig. 5 is along the
lines 5-5 of Figs. 6 and 7.

[0012] Figs. 8-10 are views of the cross-sectional fragments of Figs. 1-3,
respectively, shown at a processing stage subsequent to that of Figs. 5-7. The cross-
sections of Figs. 9 and 10 are along the lines 9-9 and 10-10 of Fig. 8, and the cross-
section of Fig. 8 is along the lines 8-8 of Figs. 9 and 10.

[0013] Figs. 11-13 are views of the cross-sectional fragments of Figs. 1-3,
respectively, shown at a processing stage subsequent to that of Figs. 8-10. The cross-
sections of Figs. 12 and 13 are shown along the lines 12-12 and 13-13 of Fig. 11, and
the cross-section of Fig. 11 is shown along the lines 11-11 of Figs. 12 and 13.

[0014] Figs. 14-16 are views of the cross-sectional fragments of Figs. 1-3,
respectively, shown at a processing stage subsequent to that of Figs. 11-13. The cross-
sections of Figs. 15 and 16 are shown along the lines 15-15 and 16-16 of Fig. 14, and
the cross-section of Fig. 14 is shown along the lines 14-14 of Figs. 15 and 16.

[0015] Figs. 17-19 are views of the cross-sectional fragments of Figs. 1-3,

respectively, shown at a processing stage subsequent to that of Figs. 14-16. The cross-



respectively, shown at a processing stage subsequent to that of Figs. 8-10.
The cross- sections of Figs. 12 and 13 are shown along the lines 12-12 and
13-13 of Fig. 11, and the cross-section of Fig. 11 is shown along the lines
11-11 of Fiwg20ekA1ARA 13. [0014] Figs. 14-16 are views Qert8ons/n14466
cross-sectional fragnents of Figs. 1-3, respectively, shown at a processing
st age subsequent to that of Figs. 11-13. The cross- sections of Figs. 15 and
16 are shownsegtionoftHigs. 8 aed 19 BrejMowndlong iieslingt 1Bi1§.anti4 9- e Fig. 1@, and

Cross-secti Oﬂleosglsgctlo%Aof'F% sh%mo@yh%rw\gttﬁ@ndew?sn% o8 afd 98- 15 and 16.

[0015] Figs. 17-19 are views of the croSs-sectional ragrrents of Figs. 1-3,
respectivel y,[0&¥dwn atFigs gPeeese ViRys §ft§9éf°§&l§§‘étﬁ>ﬂé‘ﬁfagﬂ@ni%f'€t§f 18 gs. 14-16.
The cross- 3re\é\&c%9&§/slﬂa]/ﬂr%ﬂ-a8% &éﬁ@@cﬁjenﬁﬁqmt%#.g@f1ﬂ@sThe1<§os9§”'d 19

are shown along the lines 18-18 and 19-19 o and the Cross-section
of Fig. 17 i2ecHAB Féﬂ%ﬁbaﬂ%&Pierfé@wm?l%wfaﬁ“neﬁgé 2118@%%?2 Fig- 88191 Fi gs.

20-22 are vi @l\éfcrd%fs sebfonCdt FRP 28 RCHoAR Bonk tRONHRE 128 -20f of FigdS21 dnd22.
respectively, shown at a%réocesm ng stage subsequent to that of Figs. 17-19.

The cross- sd@17dns ofFigiqids aspgsigmaty taP é‘e‘é’%ﬁﬁe@fo(?ﬁ@“‘%t‘l’féquf?rﬁ@”ﬂt 21 and

22-22 of Fi gshom atwpro&ésemgrsw@@wergtslzmzznfanEuagraaQnatﬁ:amwramh@mat arhe |ines
20- 20 of Figs. and, 2 %0017 8 23 is a di agrr anmat i c to(? Vi eEv of a
seni conduct of* %eraeéé?r@ BNt G3R SRIPLTE § MEMPPREYIPAEN 8bdg&ediyn Reripaerabo- 22,

and di agr ammatthe alelmory drdysregiat ngdt hat an exenplary \lfvaf er fragnent can
conprise a arr n and a ion per.i o the nmenory array
regi on. [001 ?Hﬁ)fgs %gszgnggear%?”g\')@ {)tﬁgtcwgs&a Ea@agmeé'ﬁfa?ft'{‘]qsab' nts of

Ei gs. 563’22 re_ei_ﬁmmlymbwn ashpmeem?gﬁstagmm:ggqumgt wtthgef E@bsw%mhd@o?d%hat of
i gs. e ec n an re.,S e

| i nes 25-25 3080%0“%298 Fg ébg?f Show %t%ﬁéhe |ng§5§2§ d%r? %0\4% E?Qa%dl s shown
along the Ili ﬂne$r®4-szdilcmfofﬂ=“gg§4 1323310wn@|cﬁ:16 thq 10@s 2-28i a §igs275 amm e views of
the cross-se I at a
processi ng sf[gge subsqugTFZ a‘?% i %\,98 théC%SS sé@%ﬁ%ﬁ AP#%n}c/S,r%s Vvﬁs]g(:tl ons of
Fi gs. 28 andre2pedivey ahowg at aerdceseisg sz&&&:bamezgtozgat@ﬁ Figisgr4-27., Thengtosshe
cross- sect | 05 fbnddiige? s hitd 86 ARChIbRAnb iR 2% %éﬁzsﬂ)@? F&%ﬁd@ 29. [0020]

Figs. 30-32 are views 0 e Cross-secti ona ragnent s
respect i vel ysrogherajornef %tgp%léé@ﬁgﬁgal@@aaérZZ@bEl@qu?@mndt%?that of Fi gs 27-29.

The cross- 55{6620?”5 of rifd 88.303 ke @@Qséﬁth@@ﬁ)sélsea@néuhﬁagkﬁéagsof%ﬁg&%3and 32-32

of Fig. 30, and cross-section of Fig. IS aorl)g | ines 30-30 of
Figs. 31 andrespectivelpshpwiiaya proggssing dage snbéwemtoﬂb@ F @§527S%Q:tTflﬂ“ﬁPSS'

fragnents of odziigss of Figh. 31 and 32 are along the lines 31-31 and 32-32 of Fig. 30, and the
cross-section of Fig. 30 is along the lines 30-30 of Figs. 31 and 32.

[0021] Figs. 33-35 are views of the cross-sectional fragments of Figs. 1-3,
respectively, shown at a processing stage subseguent to that of Figs. 30-32. The cross-
sections of Figs. 34 and 35 are along the lines 34-34 and 35-35 of Fig. 33, and the
cross-section of Fig. 33 is along the lines 33-33 of Figs. 34 and 35.

[0022] Figs. 36-38 are views of the cross-sectional fragments of Figs. 1-3,
respectively, shown at a processing stage subsequent to that of Figs. 33-35. The cross-
sections of Figs. 37 and 38 are along the lines 37-37 and 38-38 of Fig. 36, and the
cross-section of Fig. 36 is along the lines 36-36 of Figjs. 37 and 38.

[0023] Fig. 39 is a diagrammatic view of a computer illustrating an exemplary
application of the present invention.

[0024] Fig. 40 is a block diagram showing particular features of the motherboard
of the Fig. 39 computer.

[0025] Fig. 41 is a high-level block diagram of an electronic system according to

an exemplary aspect of the present invention.



respectively, shown at a processing stage subsequent to that of Figs. 30-32.
The cross- sections of Figs. 34 and 35 are along the |ines 34-34 and 35-35
of Fig. 33, and the cross-section of Fig. 33 is along the |lines 33-33 of

Figs. 34 ango3fsiifA9r2] Figs. 36-38 are views of the Cr%srl?s‘%ﬁfko?ﬂ%

fragnents of Figs. 1-3, respectively, shown at a processing stage
subsequent to that of Figs. 33-35. The cross- sections of Figs. 37 and 38
are al ong t hd003&jes 37Fi@742dﬂd sp&liged bibck-iliggra®®f anedermplery rogrogry-deeice i on of

Fig. 36 is ag&ggj”;dﬂt? 'é%géct%ﬁﬂ%% ethQe?morW and 38. [0023] Fig. 39 is a

di agranmatic view 0 nput er ustrating an exenplary application of
the present invention. [0024] Fig. 40 is a block diagram show ng particul ar

features of bh?AWbWé@ﬁ‘lWlOl@bﬁﬂ@E ERQFEﬁﬂE@@mB@)@fMEP{If@Zﬂ Fig. 41is a

hi gh-1 evel bl ock diagram of an el ectronic system accordi ng an exenpl ary
aspect of thdOQddsent PrR/aEF R thasinygntiopoetainstesarmatian ofRB6kM)aeye66he [ 0026]

Fig. 42 is aapdyaRbhbiiesstBla@shodé agHtamRhticH aﬁa%nmeacro)ﬁta@m%%ngexh%h
according to an aspect of the present invention. DETAILED DESCRI PTI ON OF THE

PREFERRED EMEERISVN tp@(pzqqt ”Gn%mé%éefie entachlecatiapa Suiinhiopaationidhyenches

formation of wRBAMBRd BMAe bilihe coatrabﬁbféan@mab%@q@nﬂy 2GRANBIE neapist
| ocations and bitline contact | qcations, An etch sStop is utilized to

protect the SIBPRYENRIW LERRIOIOMYRtipe @Fﬁécmﬁﬁﬁﬁ’“ﬁa‘?'ﬁ%q R PHnerGoaiREhes

whi ch ert end|o]§éxlohb§m¢ béddﬂ@tl\ﬁQﬁétaﬁdl |dhé?ﬁaédl m;b%onsgml@w@aw e fGr@RGLICEH Ve
mat eri a | S or W t nt trenc St ormDblitline | nterconn

ext ondi ng ¢ oERENGHEHY] FEBBt it e RaBaES o NP A CORRRTL LTS, B TRIPBI SHCT s
shaped i nt o candctbkinvaedidl ﬁmbé)yortsh%refdlbmfairda@bn@fo intdrporatdrdorct dareasaaieer i al
within the trenches tlon

conduct | ve npRreane s gBlosy fi iR bl A8 bR T RReB M on of a

damascene pDBAMraynt o net hodol ogy for fabrication of bitli ne i nt erconnects

associ at ed Wirhbadh | RNl A0EBhrAlhEkob %, SONTMEL BB [ 0Fe

i nt er connect
bitline int e@axmaméxetfonmmds:meathe bitiree integaohaedt vetar@ap Bwnnmerea:ap cait bavala

per i phery xRty efthd 65,3ha RASESAALs b1 B BRAGANIR LYot

i nt erconnect teri Can e confduct ed . IS Se
rel ative to materieatiereith eafgesscantluctedhwhich sudeditaligredoglativetoftbe raterpleadioag sf

ext endi ng t hyaualyiecss ©hos  ck@nlifg FORRAREatoRMP £ RRlsdrBgRt | ons.
Capaci t or storaggano (t;aés‘FI cacr)1 tﬁ&r?ﬁ@ %opmeg &R{’l ec P storbe?
node contact locations. Capacitor storage nodes can then be formed within the

openings. Exemplary aspects of the present invention are described with reference to
Figs. 1-42.

[0029] Referring initially to Figs. 1-4, a fragment of a semiconductor wafer is
shown as a semiconductor construction 10. The construction 10 is illustrated at a
preliminary processing stage of an exemplary aspect of the present invention, and is
shown in Figs. 1-3 to comprise a semiconductor substrate 12. Substrate 12 can be, for
example, a monocrystalline silicon wafer lightly-doped with background p-type dopant.
To aid in interpretation of the claims that follow, the terms "semiconductive substrate"
and "semiconductor substrate" are defined to mean any construction comprising
semiconductive material, including, but not limited to, bulk semiconductive materials
such as a semiconductive wafer (either alone or in assemblies comprising other
materials thereon), and semiconductive material layers (either alone or in assemblies
comprising other materials). The term "substrate" refers to any supporting structure,
including, but not limited to, the semiconductive substrates described above.

[0030] Isolation regions 14 are shown in Figs. 1-3. The isolation regions extend

within substrate 12. Isolation regions 14 can correspond to, for example, shallow trench



openi ngs. Exenplary aspects of the present invention are described with
reference to Figs. 1-42. [0029] Referring initially to Figs. 1-4, a
fragnent of a sem conductor wafer is shown as a sem conductor construction

10. The congphizhhAr 10 is illustrated at a prelimnar yp(ﬂ.lh%ﬁ(%élln% st age of
an exenplary aspect of the present invention, and is shown inFgs. 1-3to

conprise a sem conductor substrate 12. Substrate 12 can be, for exanple, a
nonocr yst al | isnitign tegivos, anafascordinglytday cdopese, verisiet basskgjalyndorgotsigef dopant .
To aid in intgtpr& %@(yé on of the clainms that follow, the terns

"sem conductive substrate" and "sem conductor substrate" are defined to
mean any condfPP3dti on Tenpshosisiyset sbivrewerdlnesi e fredl0and2 extendingdivery, but

not |imted tghsttd fo. %%pm@w&ram@s BBhSrided laStack WHEHBRCIGd SN GQsHARS | Ve
waf er (either alone or in assenblies conprising other materials thereon),

and sem cond@etdugverradteral 26, anglasy eJeqtasallp Bsulaliveriap8. iTheggsleatyiordiges also

conpri si ng ofRRHe BRIRUIA Shatelile4 BInBhihTBRGIIR Ratdhigl B, SndPatRBYn24HaPS4 t i Ng
structure, including, but not limted to, the sem conductive substrates

descri bed ab&%® for[@@@@e']e FRriEe; CARSIELRASEREY 21, aF eonsisbarsiicAn giogige, anddn The

isolation r egérﬂ&ﬂar@éb%tgcarv\bé Féfétreﬁﬂb%b%@afé dx?de | sHoattivermdieetl epsad 4 can
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spacers 30 CgheGHBN dat&inPdhnasts baalrer sdrEddhmablidns 36 and 38; and wordline 20
comprises a transistor gate which gatedly connects source/drain region 38 with another
source/drain region 40. The source/drain regions 36, 38 and 40 are illustrated as
conductively-doped diffusion regions extending into substrate 12. Regions 36, 38 and
40 can comprise n-type doped regions and/or p-type doped regions. The source/drain
regions are shown comprising doped regions 42 extending deeply within substrate 12,
and lightly-doped regions 44 extending less deeply within substrate 12.

[0034] Electrically conductive pedestals 46, 48 and 50 are shown formed over
source/drain regions 36, 38 and 40, respectively. Pedestals 46, 48 and 50 can
comprise any suitable electrically conductive material. In particular aspects, the
pedestals will comprise a lower portion of conductively-doped epitaxially grown
semiconductive material, such as, for example, conductively-doped epitaxially grown
silicon, and an upper portion of non-epitaxially grown material, which can include, for
example, one or more of metal, metal compound and/or conductively-doped
semiconductive material, (such as, for example, conductively-doped silicon). Pedestals

46, 48 and 50 have uppermost surfaces 47, 49 and 51, respectively.



insulative material, and in particular applications will conprise, consist
essentially of, or <consist of silicon nitride. [0033] Wrdlines 18 and 20
are incorporated into transistor constructions 32 and 34 in the shown
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connected with pedestal 48 can be referred to as a bitline contact source/drain region.
Thus, the source/drain regions gatedly connected in transistor construction 32 can be
referred to as a bitline contact source/drain region 38 and a storage node contact
source/drain region 42; and the source/drain regions gatedly connected in transistor
construction 34 can be referred to as a bitline contact source/drain region 38 and a
storage node contact source/drain region 40. It is noted that the bitline contact
source/drain regions may or may not be compositionally identical to the storage node
contact source/drain regions.

[0037] Fig. 2 shows that the bitline contact formed by the combination of
source/drain region 38 and pedestal 48 is part of an array of bitline contacts, with the
other conductive pedestals of the bitline contact array being labeled 60 and the other
source/drain regions of the bitline contact array being labeled 58. Pedestals 60 have
upper surfaces 61 which are substantially coplanar with the upper surface 49 of
pedestal 48.

[0038] Fig. 3 shows that the storage node contact comprising source/drain
region 40 and pedestal 50 is part of an array of storage node contacts, with the other
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surfaces can be sonewhat out of |evel wth one another due to, for exanple,
differences in rates of renoval of the various materials utilized in the
different surfaces. [0036] In processing described bel ow, capacitor storage
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while having openings extending through it to the first set of conductive nodes.

[0042] Etch stop 70 can be patterned into the desired shape utilizing any
appropriate method. In particular aspects, layer 70 can be initially formed entirely
across the substrate and then selected portions of the layer can be subsequently
removed with an appropriate etch to pattern the layer. Photolithographic processing can
be used to form a mask (not shown) over the layer 70 which defines the selected
portions which are removed with the etch.

[0043] Patterned etch stop 70 can comprise any suitable dielectric material
having appropriate etching properties. In particular aspects, etch stop 70 can comprise,
consist essentially of, or consist of aluminum oxide. Additionally, or alternatively, etch
stop 70 can comprise, consist essentially of, or consist of silicon and one or both of
oxygen and nitrogen. For instance, etch stop 70 can comprise, consist essentially of, or
consist of silicon dioxide, silicon nitride, and/or silicon oxynitride. If etch stop 70
comprises silicon dioxide, such can be undoped. Specifically the silicon dioxide can

comprise no detectable boron and phosphorus therein. The etch stop layer can



colum as location 46 is |abeled as 66 in the illustration of Fig. 4. [0040]
Referring next to Figs. 5-7, a patterned etch stop 70 is forned over the
storage node contact |ocations (specifically, the locations 47, 51 and 63
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invention, patkrtitdordtatt IsdsAPanMal & silicon dioxide. Insulative material 72 can be, in
some aspects, a silicon oxide which is more doped than a silicon oxide used for etch
stop 70. Exemplary doped silicon oxides are BPSG, PSG and fluorinated glass.

[0048] Referring next to Figs. 11-13, and particularly to Figs. 12 and 13,
trenches 76, 78, 80, 82 and 84 are formed through insulative material 72. The trenches
extend entirely through insulative material 72. Accordingly, the trenches extend to an
upper surface of etch stop 70 and also extend to the bitline contact locations 49 and 61
exposed through patterned etch stop 70. The openings can extend to expose a
conductive surface of locations 49 and 61, as shown. Alternatively, the openings can
extend to a thin film of insulative material (such as a film of native oxide formed over
conductively -doped silicon of locations 49 and 61) which can be removed in
subsequent processing.

[0049] The location of the trenches can be defined by appropriate
photolithographic processing utilizing a patterned photoresist mask (not shown) and an
appropriate etch of material 72. The photoresist mask can be removed after the
trenches are formed. Typically, layer 72 will have a thickness of from about 100

nanometers to about 500 nanometers, and an appropriate etch can be chosen for the
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el evational ly above wordlines 16, 18, 20 and 22, and accordingly is
el evationally above the transistor gates fornmed fromwordlines 18 and 20.
Etch stop 70 is shown to physically contact electrically insulative caps 28
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of, or consist of metal or doped semlconductlve material.

[0052] In particular applications, appropriate local interconnects can be formed
to one or more of the wordlines 16, 18, 20 and 22 during the patterning of the openings
through layer 70 (discussed above with reference to Figs. 5-7) and/or during the
patterning of the trenches through layer 72.

[0053] The insulative material 72 remaining after formation of the trenches has
an uppermost surface 90 and sloped sidewall surfaces 92 extending into the trenches.

[0054] Construction 10 can be exposed to appropriate cleaning to clean the
surfaces exposed after formation of the trenches through material 72, and such cleaning
can prepare the exposed surfaces for subsequent adhesion of conductive materials
formed thereover.

[0055] Referring to Figs. 14, 15 and 16, a stack 100 of electrically conductive
material is formed within trenches 76, 78, 80, 82 and 84, and also over upper surfaces
90 of insulative material 72. Stack 100 comprises a thin adhesive composition 102 and
a bulk composition 104. Either or both of the adhesive and bulk compositions can

comprise multiple layers or can be homogeneous. In particular aspects, the adhesive
10



9 WD 2005/117121 PCT/ US2005/ 014466 trench formation such that the trenches
have the shown "V' shape. Thus, the bottomof the trenches is forned to be
narrower than the top of the trenches. The slope of the sidewalls of t he
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28 and si deV@b\h§ed3tﬂat(sﬁM§t|$le'f@ﬁp%rét@les%hﬂe@ withYRINGEdl O & 8 4dceRhoRbiehiinge) . and
al so stops on the conductive upper surface 49 of pedestal 48. A suitable

etch can be @RENiCEDMOE ey W\?@ow’é’t@rﬂsﬁ%'ﬁ“ﬁ%WIT%EWW“%QO@PHF'Q'I”Qﬁ?gm?@l ative

to conducti vy neddifohaly cﬁ&neﬂnaﬁwl@&iawm@mé@rdoa{ﬁ.sgélemdtma and insulative
mat eri al 70. 1n pal‘tl cul ar rI?j.uSJ)Iect S nsul %tl ve materl| can COI’]SI st

essential ly $9956hr  corrdhetcos H%B@EF”BB?P&@ e uENze 'r?ﬁdq{téﬂ‘? t80‘?{§|'t§rﬂ“a%‘ée§’ent| ally
of, dor ]EZOnS!{t&&h@fﬁwat@ﬂdl@@%du@éﬂ@ﬁo(éz)fgr@cﬁﬁtﬁjd ;glbns uizarmmaltcdetdceseo_cmﬁeldtﬁehan t he
oxi de of materia an can consist. essentia
consi st of o e b i PR PeL R afe eofies Pactl o8 Bl boa @R i Buteial 1
of, or f:on3| 14 cah bre@aéblpmmkmﬁudtﬁemdaoaﬂwmlm venmnetésjm 80[@0521]841 n

t t
bne. or ror e ek B EotBREE 9T gl Winee By i RRET RefRA T of ¢ ne
openi ngs t heaugle, bb@relbalmmrcﬂegos:mdhy&lmai/mpm tiépaseiberenite cteotréplgling, 5- 7)
Ao g P ROl B oBlocl B LRSS | QU MLl 0053 The

i nsul ative ma‘t:erlaal Imrn & - for A has
upper nost surdrebes BdH 78n8D, §I2@pé@4sirdwmhlalspm balk esigRl éi4 eardbacpisivedt he

trenches. Sur?%rm@ar\‘/ﬁtthfn%ﬁé'pQr;ﬁ?li}fr)ﬁu%é‘ﬂeP&eS %ﬁ%’ﬂ&@ fxﬂlﬂw%rt é?{ch ¢ cleaning to

cl ean the aces exposed _tornation renc irough materi al
72, and such [@5€hni ng Candrctiye apsderials 112 andp 4 eck @aaetﬂ@ﬁiléssofeé@d fsaib secpgent

adhesi on of copdUARLEMRREBLRY62EG and 8 BRE&CH BBH98VETd electrically connect with
bitline contact pedestals 48 and 60 through openings extending through patterned etch
stop 70. In the shown aspect of the invention, conductive stack 100 physically contacts
the upper surfaces of the bitline contact pedestals. Accordingly, conductive stack 100
can be considered to physically contact bitline contact locations defined by the upper
surfaces of the bitline contact pedestals.

[0058] The conductive material 102 shown in Fig. 14 appears to be thicker over
etch stop 70 than over pedestal 48. This is due to the cross-section of the view and not
due to a change in thickness of the material 102. Such can be understood by
comparing the cross-sections of Figs. 15 and 16. The cross-section of Fig. 15 shows
that the portion of the Fig. 14 view cutting through Fig. 15 perpendicularly cross-sections
material 102, and the cross-section of Fig. 16 shows that the portion of the Fig. 14 view
cutting through Fig. 16 obliquely cross-sections material 102.

[0059] Referring to Figs. 17-19, an upper surface of stack 100 is planarized to
remove stack 100 from over uppermost surface 90 of insulative material 72. Such forms
a planarized upper surface 106 of stack 100, and also forms a plurality of electrically
isolated conductive lines 116, 118, 120, 122 and 124 from the conductive material within
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[ 0055] Referring to Figs. 14, 15 and 16, a stack 100 of electrically
conductive material is formed wwthin trenches 76, 78, 80, 82 and 84, and
al so over upper surfaces 90 of insulative material 72. Stack 100 conpri ses

a thin adhgghyRssPaposi tion 102 and a bul k conposition %Q{bsz'ﬁ%ﬂ?& or both
of the adhesive and bul k conpositions can conprise nultiple layers or can

be honbgeneous. In particular aspects, the adhesive 10 WO 2005/117121
PCT/ US200 5/ @En®g4 @6, 78 6apisand & resaectveltpil he planeiadors of the spprrisalface df , or

consi st of agbaygp &h g@'a%%ﬂﬁléhed %} ?cﬁr@xé‘rﬁbl@vﬂenﬁcél ﬁye%ﬁarﬂéal??r%ﬁs% URygi tri de

and/ or tungsten nitri material” 104 can cohprisé€, consi st
essential ly Fownglanagzaiios forpr a8l upreiraUsRce iRfeftstask 1R aiai 'ﬁngOleéteé/cﬂ( 100

can be a thrﬁ@s£ﬁ¥?€veﬁésatﬁ5m|tm bLpbeP Bk dohgi Asanéﬁ&esm%h 197 o tmgﬁﬂg@ nitride or
titaniumnitride, the next layer berng titanium and e upper bul k | ayer

bei ng t ungst&Hersiaad, Bewrver.4a3dhe Blanarizationdnrys ﬂm@awﬁr@@ﬁ%ﬁ afdhe pyprtiost

essentially r%fnov@Eorﬁé)'aﬁlhﬁfen@lfm-rﬁmj acc%ﬂﬁng‘i)hﬁe BEbdr s‘ﬁﬂ%‘ﬁdéér@%e@% gpnpri se,
consi st essenti al consi st of grow ded that sul tabl e

t enper at ur esSYiere Pé@ﬁ“@\ﬁeﬂﬁ Edwya%e'wt@%ﬁw 198'0&’6 ® HPRRI atdePeny) MaseTRer2 devi ces

(not shown) Mgﬂ@(ﬁtéw,ob%mg@%bﬁiaqgnwth the wafer conprising fragment 10.
Addi tionally or aI ternatively, sta an conprise elenmental Ta. [0056]

ck
o her conduct?{P9] nat er |h§IC§’”?:‘éﬁi|'V%@‘91§t”p1 12@31?91 1288n¢ 'ehcanbe ernsidetesiifat i vel y

to the materpadmiced S6HRIERE ABOVE tHaOthe CONMEREV IM@B Sirel§hhcad thorhQhe @hohbagk 100,
and further it |sm?g?r@?7§nder stood that adhesive conposition 102 can be

el i minated iPSYRIMVR 104 can be suitably adhered to the surfaces
within trenchems176, 7&Ref&ng Bt anFig840-22Cameieitionel Wedhe bi @ngudive In@él-d 104 can

be formed by : n iBa | e rge1 od includin (C)r. anp| e, ch%rglocall hY por
deposi tion, piydiEdrOvigsd” d SBTele: Sy eseligned G Rfgaccompls!
]Lofalrlti cul ar ﬁ\ﬂi]ﬂegdr&xaraﬂlhesHweatdfmtlﬁltheaéhoxllﬁzs@emobleemﬁsildherr@ﬁbohmqnaé ﬁr?e%l |y

t t 104
be. consi dor it sord Bra Pt i e Soare el he SR it fRadiep s, 14 o2
glo(ranélt (ralt g;lyl f 74, 1801 82eartdr &in Cihesedydlion in] helgbhdfiibé nm&iunweemeabzlﬁn ﬂf)laoraniérébog grz eb

r , an

ctoh stop 7SR By o TR B d P R SRR P o Yt ol s as
and 60 thr oukgetncb@bﬂqog@ leset toariemtgely fikeolvgh thateraiunée reatetials. sflmarewcmohnn t he
Shoun aspect ndlrs bific cONEME fies SORIUG L Y SIBLK o1 BENAL GBhLE- CODLAG! = L he

upper sur f aces i ne contac ccordi con
stack 100 @mdb@vebm@ M!Gh gucht @Cph@/mrmé% wrmnoratmg loi portione otibatraothesocat i ons

defined by thegypPeing egd%s;{%a%&ﬁ}/ﬂfe Eélfcn&% Faneg;%t BP[H&%SﬁdLEﬁ\% AfEakreih OR8] The

conductive mat'eri a ears cker over
other words, trenohes 78, 80, 82 and 84 can be considered to be first trenches, which at

the processing stage of Figs. 20-22 are partially filled with conductive material to leave
openings over the conductive material within the first trenches. Such openings
remaining over the conductive material within the first trenches are second trenches
which extend over the conductive material, and which are entirely contained within the
first trenches.

[0062] The conductive lines 116, 118; 120, 122 and 124 have bottom surfaces
130, and top surfaces 132, and a height 136 extending between the top and bottom
surfaces. The height 136 is shown for conductive line 122 only, and is shown only in
Fig. 22. The height will vary along the conductive lines for at least the reason that the
conductive lines are thicker over bitline contact locations (such as the locations shown in
Fig. 23) than over etch stop 70, but such minor variation in height does not affect the
discussion that follows.

[0063] The conductive lines comprise sloped lateral surfaces 138 and 140 in
opposing relation to one another. Additionally, the conductive lines comprise a lateral
width 142 which extends between the lateral surfaces 138 and 140 at the widest point,
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etch stop 70 than over pedestal 48. This is due to the cross-section of the
view and not due to a change in thickness of the nmaterial 102. Such can be
under stood by conparing the cross-sections of Figs. 15 and 16. The
cross-sect ivog @b 15 shows that the portion of thepglrg}sz(qaé,my“gw cutting
t hrough Fig. 15 perpendicularly cross-sections material 102, an he
cross-section of Fig. 16 shows that the portion of the Fig. 14 vi ew cutting
t hrough Fi g. Whieh 3h¢ ghienarpiieglionsenesronds iedberprarmegzurfagogdie fsfdgetivieng t o

Figs. 17-19,R8. 4RO RkeraUlifiRcR20d srﬁmﬁﬂ%ly]fgpcdnau@iv@nﬁéHZ@%nH% sl'{o%[b\ﬁﬂl int ack
100 from over ef ernmost surface 90 of iI'nsulative material 72. forms a

pl anari zed uppetre stiieflalee! wiskh egn @ruaiRna the coaghstivg inssiorahdeast Tﬂ’?Puﬁ*aélof‘t”}ﬁ'fof

el ectrical | ythelc@@d@tlmlrfé@rawmtdw;eodei pigife ddifact 1deBtiodedQuchlaZindMtailer®t fromthe
conductive material within 11 WO 2005/ 117121 PCT/ US2005/ 014466 openi ngs

76, 78, 80, FPWA{YFg423) Bapoue| |Ieh SIOP THENHRCHEHTPHEFTLIRVER WiHY laisFeidur f ace
of stack 108eg@ie mn@midcsm ﬂban ovfeefhemrm&)@,bucémmrﬁa&rmgmnh cal

polishing. The s | anar.i z p surface 106 of stack 100
which is app'?%'ﬁﬁ‘f%?gsa'fm affﬁ@aﬁ%eaﬁ%émis@(?‘gﬁ‘aég’ ?Vﬁ% initial upper surface 90 of
i Insul ative naoes4]al 72:zeférrnng$o Fig. 482 an up@tﬁerseﬁmcbf alvareMeigmenhesmprifg f

pl anari zati on particul ar cts vent i renmove Some o
material 72, C%“EEX%'EEBP ﬂ@?@%cﬂggg’ﬁt@ﬁ‘gf Al u@bg‘el Lﬁ@/@hﬁﬁngmpgﬂ?q ace 90
of materi al a?ﬁattmryobaraejmmadsl,mrsablby uhedretaod that oppepattedisf aoeeafkilizaat eri al 72

t hat existed anari zat | cond Ctﬁ ve lines 116,

I
118, 120, 122 5 'ﬁg 1(5'49"85\9% & "con '8988‘%8*‘%“% 81"'%%%”@8“” YR 1ines, in
t hat the confiagnaenyef Fig rﬁ&nsah@Nrstmameqbrlée ameoey anmnat fegionliipr examsad, at DRAM

| 72 I i gh f
conduct | ve. | Fide oo prooETE S BgBR b oo 1o A o iR RER, NEandF O of
hei ght can blewedcﬁdosrptillzsdh@oﬁenwr@aieafooundamamﬂveen thedngmay etray tegionhieOshhdwn
aspect of th{ﬁ ;ﬁ{éﬁél%%ﬁf@ﬁ%%‘n' Ve bé‘q aﬁ&% %%m%%@rsgg' ght whi ch

fills apprOX| one- the depths” o trenc _ - 82 and
84. The red u@(tm@rthea melnsingarayoegiond 5¢ 9$M§H:@$ a@O$s the petiphierdsedionsid dias

reduction of 594n1§6’Q'S§t1ébfar¥dh1%2“c%H@Hﬁéép\6€d f@&%gu@bééméﬁﬂnmr%@% hEd¢{iEs so

that the trenc es becone |l ess than entirel conducti've
materi al s. ThE. i@ deRiapd 1P d'Sﬁ‘é'iSQﬂﬁb@@ @mibfoamﬂmcﬂcwéamqen@@ thén al so be

consi dered t QcihBHAbGLERBM S ENCRRFRE Fighe -2£ oTlUHek V84| 158838, Ydotdhgsuch
second trenches corresponding to portions of the trenches 78, 80, 82 and 84

opened by t h&Z WHykimagly P?\b'H@P@H?rCB'?”ePﬁe conductive lines therein. In other

words, trenchegss]8, 8WnSzspabichi Bk in@MtiOEisGREEgHiRsh that ibeanfde St trenches,

whi ch at
advantageous to have bitline interconnects which are thicker across peripheral region

152 than across memory array region 150. The thick lines of Figs. 17-19 can be formed
identically across memory array region 150 and peripheral region 152. The lines across
peripheral region 152 can then be protected with a mask so that the thinning of the line
thicknesses shown in Figs. 20-22 is applied only over portions of the lines extending
across memory array region 150. The protective mask can be any suitable material,
including, for example, photolithographically patterned photoresist. The result of
protecting lines 154, 156, 158, 160 and 162 across peripheral region 152 while thinning
the lines across memory array region 150 is that the lines will have the desired
increased thickness in peripheral region 152 relative to memory array region 150. Such
can allow the lines to have a low sheet rho (resistance), which can be desired for
forming local interconnects to the lines.

[0066] Referring next to Figs. 24-26, an isotropic etch may be utilized to widen
an upper portion of the trenches over conductive lines 116, 118, 120, 122 and 124. The

etch will typically be conducted under conditions sufficient to remove about 10
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t he processing stage of Figs. 20-22 are partially filled with conductive
material to | eave openings over the conductive material within the first
trenches. Such openings remaining over the conductive material within the

first trenchesngiesecond trenches which extend over the conduetive
material, and which are entirely contained wthin the Irst trenc

[ 0062] The conductive lines 116, 118; 120, 122 and 124 have bottom surfaces
130, and t opasambteterersie, of Arectrenches. ghls noRe teat tienelcin garble¢ velionatingatiays and

bott om surf{%%g&sof'l'ﬂﬂglmhgm 136 is shown for conductive line 122 only, and
is shown onl)( 22. The height wll vary along the conductive |ines
for at |east [94§&] reasJﬁetShawn elga of cigndi4cia Gad e qpasideried WidRANE1oean WPEF bitl i ne

contact | ocaidrihcor tHefdhchss 1d1es! W%@'a93%45hﬂél‘@tchEhus':e!xgandgé)wﬁth%ﬂth‘éver etch
stop 70, but such minor variation in :1320&8 oes not affect the discussion

that fol | owsOPePNE%3Yer FRBAYCHKRINNGSI TV E: 118n #BPY 384 9 2lgierl vadte mRichdsur f aces

138 and 140 drBateOBR®HeNGteF WRfih P4p (FYysORLat2d) e the L&ﬁemﬁds@aéﬂnbrys oftthe
conductive I|nes conprise a lateral ~w dth 142 whi ch extends between the

|l ateral surf#€®s 138 and 140 at the widest point, 12 WD 2005/117121

PCT/ US2005/ O1ab8p  WhiRekertifg hé}@tcshgy\maa@pém él@bth@e{llyWura(ﬂﬁ@ﬁﬁdﬁlat woibe
upper nost surface of the uctive is shown

only for cordie Y AAiGEs Saanesoeh i 13RI 710 ACORER A9 320 The et er al

wi dth can vakardgligsugtivdmacearist i kemed msnn&mw@énédemﬁortsfwtrémerratm,It t he
i cker over bitline Qcat i ons as the

conductive | re th suc

I oca’tJ i oln\s/ %&ga%gﬁéﬁ%?owg eSVAlpralt 1:(%1 Wtzféatéﬁ'aa'ad’%@&dﬁ?\&“ﬂ?r can have

a wder |at egcmtionvmfdtel”trermhm THeandildtive neteriant &t shogatoromssiigraplamzedt he et ch

t op, but iatjion | . ral, width ffect .the

ZI sgussfonst‘ﬁogfap% %wg{ wﬁﬁh%ﬁdb&g gaﬁl&i%?\%d?rgw ivﬁthqggappeq sﬂp?)cgfgyos(ﬂcrface of a

waf er fragrren$ula1tverp’rat@'iah@2 SasistanuetdcormillBhésbydifergmxampet filieg frgnchies U8t r at ed.

o oug o ord, B Wharls b MO Th o RRULE IR SLL 3 Bl drbAgS, 10 T
hat ot Ize or

to be underst(‘)od t atterns can be utli
exanpl e, a vaa\p ﬁgeptéowmnpﬁcﬁurfaces@ of eldtergt Y6 seprequanily nmraallngf r agment

of Fig. 23 'rﬁat%h&%oﬂ&foﬁﬂ%ér%%ngﬂe%ﬂ%dy bf a'?:SQF]PnSL(J iteBfe ﬁMé&n a DRAM

array region) 150 and a region eri phera e nenory array region. A
dashed | i necan®e acgornpllshe%xd feroexg ghanaca nrshatied! polsdingeen t he menory

array regiondgd) and AhsudpehaRhanab usrs‘%gbvﬁrr‘na%ﬁ& pldrBffedlinfber dutface 158, 160

and 162 are shown traversing across the mem)rg array region 150 as well as
across the ﬁ‘&e?‘tﬁﬁ%YeaW'm@@lL@ﬁeﬂWaC?ﬁ%mai%’@'7 gkan qg@“%@@%ﬁﬂ‘)fﬂ'@ can

correspond tgpepaftact bl @ribi to@fanalizatibRbr thetidas5b] iN@%o Bd Brderstood that the
planarization of material 150 can remove some of the material 72, and accordingly the
upper surface 90 of material 72 at the processing stage of Figs. 27-29 can be lowered
relative to its location in prior processing stages. [t is also noted that even though
material 150 is shown planarized, the invention encompasses other aspects (not shown)
wherein material 150 is simply etched back, rather than being planarized.

[0070] Insulative material 150 can comprise any suitable electrically insulative
material, but preferably will comprise a material to which insulative materials 70 and 72
can be selectively etched. In particular aspects of the invention, material 70 will consist
essentially of, or consist of undoped silicon dioxide; material 72 will consist essentially
of, or consist of doped silicon dioxide; and material 150 will consist essentially of, or
consist of silicon nitride. |

[0071] Material 150 can be considered to form a series of spaced electrically
insulative lines 156, 158, 160, 162 and 164 which are elevationally over the conductive
lines 116, 118, 120, 122 and 124, respectively, and which are in a one-to-one
correspondence with the conductive lines. The electrically jnsulative lines 156, 158,
160, 162 and 164 comprise top surfaces 151, bottom surfaces 153, and sidewall
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118, 120, 122 and 124 di scussed above, and forned in accordance with the
nmet hodol ogy described with reference to Figs. 1-22. The lines 154, 156, 158,
160 and 162 will ultinmately be bitline interconnects. (0065] One aspect of

t he i nvent ivamadosaipg recognition that it can be advant @@Qﬁ}g%og@,m@we
bitline interconnects which are thicker across peripheral region 152 than
across nenory array region 150. The thick lines of Figs. 17-19 can be forned

i dentical | y #¢Reesatednsh \p7axteaging &gmdihe poitera ferfases ipheted sutageon 152. The

lines acr OSSEIe&ﬁédHPhﬁéﬁ@hvéIﬁ@bQBSH%% mﬁm@gﬁbb&wrpéee@an@@ewtbf@mmsk SO
that the thi nn| ng of the line cknesses shown in 29 -22 is applied

only over po? ?‘i”(b(ﬁ"ﬁy B‘F“'?T‘l‘@ q"“‘Pﬁ@%‘*“é%‘(’f‘%‘l‘fﬂ?’?\B‘eS ddPok'$ Fr%?rd aélf’i r@@/ §¥gi on 150.

The prot ect i #gorBRl taaBlebRicANNSIHA M dABbEéfatred td 4Cdisuliidady inkORtexanpl e,
phot ol i t hogr aphi cal I(ﬁ_&dpatter ned ghot oresist. The result of protecting |lines
154, 156, 15%PS{HeRUGHAT AEPeGitP'de: M¥eMi%Bher al region 152 while thinning the

lines across [oeEnzpry armswann@gmmsbS%a 360,hab ahbeahwmp‘nwd hei@vigot he desired
i ncreased thi cknes

| 152 ' t
A v R A G
%ap be desi r&n. fiog instilativd Ings H 68, all58] moenmnmemﬁttl@ertobe\phism@laxm{ugﬂs@}al g
ererrin nex. | sot r.opl. et ut | w den
o e mer Joors ik 327 efRacify babkel e PbHaR M f (R PR BB A 11760 vids ™ 155
and 124. Thel72as shown fol lieytH2dalFligy 2hje lictbadidevals diirdelaticolingdsti60age wutidai,ci ent

to remove abaut. 30, dau 200 AL 1AL ECTIRONRLANAS00, « IRTREELErs e of de

of the trenc

aspects of téi@adrsmmails)fas §h0@6)he Tagingivolatera edth ofil @cgsattlzeﬂum&rroaﬁ be

consi dered per portion of the trenches 76, 78, 80, 82 and 84.
The etch th&ﬂ%%‘ gﬁaéﬂ%éé\?\n dth of the openings over conductive lines 116,
118, 120, 1220Q43H 124 !nwarpusaseedds ohihelinkentien dhsulafive graderiads 7, HAmNE RO | at er al

width 142 (Rl BrdB% géarspgeéoheaﬁ@mmtat.%)fnfate@;% Rspbdierytbnes: [0068]

Referring next to Figs , an electrical insulative materral 150 is
formed wi t hi fistnedishieaneiariapEaMIRGS a69WEer- |1 ﬁ&?f agrpcts] ingulatjvegnatepals 5@15”@.24 I'n

ot her  wor dsy50 dagWeabicMed maéseﬁrstadndls%@odoan&ﬁanv@%a\f\értam FeshB&ivel dgad yeor ti ons
of trenches 76, 78 80 and 84 over the conductive nmaterials 164 and 102

that remain W%Wﬁsﬁe‘itﬁé‘SP@%@rmatﬁEﬁ'? iV %ﬁ”%ﬁ5q PR ke TeRREIRE L0 agfiist anktacaRd ve

mat eri al  150nbgatb avlefeMYRSIpsERBIya Pl anar i zed upper surface 151 which is

substanti al | 3{ coextensive with the upper surface 90 of

0074] The lateral wndths 1720 electrlcally insulative lines 156, 158, 160, 162

and 164 are larger than the lateral widths 142 (Fig. 26) of the conductive lines 116, 118,
120, 122 and 124. Such enables a self-aligned etch to be conducted to the storage
node contact pedestals 46, 62 and 50 as shown in Figs. 30-32. Specifically, an etch is
conducted through materials 72 and 70 while utilizing lines 156, 158, 160, 162 and 164
as an etch mask. The openings are labeled as 170 in Fig. 32, and extend to upper
surfaces 51 and 63 of storage node contact pedestals 50 and 62. A protective mask
(not shown) can be provided over the region containing the bitline contact pedestals 48
and 60 to protect such region during the etch so that the openings do not extend
between the bitline contact pedestals. The protective material can subsequently be
removed.

[0075] The formation of openings 170 can be considered a self-aligned contact
etch utilizing caps 156, 158, 160, 162 and 164 as an overhang to shadow and protect
the underlying lines 116, 118, 120, 122 and 124. The openings 170 are shown
diagrammatically, and it is to be understood that the relative proportion of the openings
to other structures of Figs. 30-32 can be different than shown. For instance, conductive

materials are formed in openings 170 in processing described below, and it can be
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insulative material 72. Such can be acconplished by, for exanple, filling
trenches 76, 78, 80, 82 and 84 with sufficient insulative material 150 to
conpletely fill the trenches and to extend over upper surfaces 90 of

material 73yoandipybsequently planarizing material 150 Q95 he shown
pl anarized upper surface 151. Suitable planarization can Bé acconpl i shed

by, for exanple, chem cal -nechanical polishing. [0069] Although nmaterial 150
i s shown hawadvgntageaiusriahaveeitie wijie of theloperirgs To@eteoEinianalk iyt largehthanpper
surfaces 90 Qf . ' I 2 . er surface 90
prior to pl aér?\]ar Watﬁl %ﬁsloog o%ﬁlg@?%fﬁélgégl?érﬁ?& if%rpﬁ?gtg% Vglﬁlo er s?tehjaggt hat the

pl anari zat i of00F6] mat erSpater$360 erafomeattiven Yemeatefial A@raxin@eitzd opeRingando

accor di ngl y Ihge oAt SUTSAGE 90l (B GLR 1l Bl dASERS g St age of

Figs. 27-29 can relative toi1ts location in prior proceSS|ng
stages. |t i¥0albandted amld@trovw@eqtmulgwatlm%ww the §oes andsteadrctigk anar i zed,

the inventi S 150 is
sinply et chgﬁatggﬁ%wgﬁﬁﬁﬁ%ﬁ% e| n‘gﬁlngﬁgtf? zgdél%fS1 ? i edﬁgﬁ t?\lildegénat erial
150 can condiaﬁeg?éSlaﬂvyaléﬁnatcarMV@@%@@ion@éha lgterah eggestqf liees é18.dr0, A2t

preferably wildl z@omard.s%@ss%d%w In?éterra@w/eérp&bnhm%@l&amg,\é@eégaﬁt%n¥ gl& 70 and 72
can be sel ectlvely et ched. particul ar aspects of the invention, materi al

70 will consgosgist slemed ?'EHOI”)PX@? Asporgipglyi SPacers 180 gepermRiise; eBWisHi oxi de;

material 72 gdshhtiafPas bséor@ﬁss@mobaé 5iMconQxideOMn §&ﬂ§ bSdecRfof dRPRGASLA,] 'v@rﬁ’cfh
di oxi de; and material 150 will consist essentially of, or consist of

si licon nitr5e@ee AreeTad SRAST il 81 carsPmPaRe KeNdighRseereiabych or §neist of QK| es of
spaced el ectdidieahd Matdr.asul ative lines 156 158 160, 162 and 164 which are
el evati onal | gﬁgonductlve |l i nes 18, 120, 122 and 124,

.
respectivel y]| Ogﬁﬁ FRI Pt g% 3?0380%0386‘?@3585?‘?8&% 2051404 #9
conducti ve ldniens oTH]gg eds)emé fdreadl Inyelgansaal edritace with pesesldi6so ahds2. Refsrreli62 and
164 conpri se top, surfaces m

3005 315151 BB SEGoaARE" BN BBSTRer Ty uR kI b shifete

bot t om sur f acels, dlejed:therrtammnaswdfcmpaetor plEteeathextemlnlgynto nsemrag;s V. lim thes 156,
158, 160, 16% an% 164 c ons t to fo el e t75 || ative
oaps over conaiR AR RAR RSy ARORPESHSEE 822 f enfS] 76 1B el BRI 1 he
el ectri cal | ycontaingr abpactorsiforesdadthinbibe ppdréngseahd accaslirgiietbe shoert d:gpar:ntmsll ative

caps 11 Par L gu Al 9aReel 58l o NN o  0042D LRI e hhgs 196

158, 160 162 rrse a heig om andCsi dewal |
surfaces (t Memebghmdirjgmro@hsbemma“dfotblthaepelﬁstalerOI%mg 62 Sb)ec:fld'he i nsul ati ve

lines 156, IR8nod®&y bforRg trb&hohH thilRhio s BBk EEFEEX5 2 Mih A &halctive
material 190 being formed within openings 170 and patterned into electrically isolated
storage nodes. The patterned material 190 is shown projecting over the upper surface
of material 150, but it is to be understood that the invention encompasses other aspects
(not shown) in which material 190 has an uppermost surface which is planarized to be
coextensive with the uppermost surface of material 150. Conductive material 190 can
comprise a homogeneous composition, or can comprise two or more different layers. In
particular aspects, material 190 will comprise one or more of metal, metal compound,
and a conductively-doped silicon. The capacitor storage nodes have outer exposed
surfaces 191, and in particular-aspects such surfaces can comprise hemispherical grain
polysilicon.

[0078] The shown aspect of the invention is but one of many aspects for forming
capacitors having storage node electrodes connected to pedestals 50 and 62. For
instance, although conductive material 190 is shown entirely filling the openings 170
and utilized to form storage node pedestals 190 over insulative material 150, it is to be
understood that the invention encompasses other embodiments (not shown) wherein

container-type capacitors are formed within openings 170. In such other embodiments,
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wi dths 172 extendi ng between the opposing sidewall surfaces 155 and 157 (the
wdth 172 is shown for line 162 in Fig. 27). |If the sidewalls of insulative
lines 150 are vertical, the lateral width will be constant al ong the hei ght

of the linegop@8ai#%1 the lines conprise sloped sidewal lpgrh@SoSpMgy t he
maxi mum | ateral width will occur at the uppernost surface of the |ines.

[0073] In various aspects of the invention, insulative materials 70, 72 and
150 can be faflertivedhateiah3oq wewd only eediaty frmpeninD® d70 Asdivat!i femrmentireal s,

respectivel Ygpahes wﬁ‘r‘nﬁ‘tﬂe’lﬂv‘é‘n%@s%%h mh%ra@éu%sédu%mnpﬂ%dwy@éand Rafider

aspects, insulative materi al and 150 can be referre | rst and
second i nsul &tdaeecepd é@fiCBHIC%VG m@@ﬁ%é‘?fO\V'”éIC9”ta@ﬁﬁcqmc%pon%t%@?md@iﬂ&tﬁ§

insul ative ng@8mgaligo72 and 150 can be referred to as first and second
insulative materials, respectively. [0074] The lateral widths 172 of

el ectrical |y [PH&I ati vTé‘quoﬁ@éCt'i%E‘atel'B@ 9016 e sterage AeResIBahA e VEFr t han

the | ateral wn@achﬁgf %%t&rEgegnod%%nfa& boRioRORCWPEI MRfadcbSPadd 63 ofkhd, 120, 122

and 124. Such enaples a self-aligned etch to be conducted to the storage
node cont actP§EEBSINANAE: 62 and 50 as shown in Figs. 30-32. Specifically,

an etch is qoosdyct ed Rdmérﬂu@hem ik 28ps38/( 2 d@&tﬂ&n%nélagubhb bkebghd | nes 156,
s are |labeled as 170 in

158, 160, 162 164 etch sk The openin

Foo 39, andudiad e s SR es o RaRneR BRReRl oyt RE P oY act
pedestal S S%f&adacﬁarcdhsﬂn@baelzowaom z(ﬁﬁmtd zd&om)armsyrbfbm/wwlsded over the
region cont ni nOg the bit e. gont a act é & § pr o ect such
i on dort dgroREad e e it BERbESIPRR IR R e dRns R Re Rt bR hREhe
bitline contt® 1p&dest tl2sandTize fq)rrrotmmné in‘tmcmmbetsncaihemusubapquent ly be

removed. [00¥§d811he folrm}hetR?dol? crlbgggb%végca%%gé}?ﬁ?legjons' raes%(anitgﬂmgs an

sel f-aligned"cont act g caps
over hang t o fehdwhton medwoprfwtmytapprtoheatamd@e bYjintegratiomesclddify, fark8ampR04F°122 and

124 The opepRAgSeld Srob Pt adanRONR Leakhy o B0l ool 1 e

understood t e'rela proportion n ngs ructures
of Figs. 30- lmrqyameb@ cnrefhherpemart ihalmet seériaiion IF@roqeﬁstemp@eatur@aﬁdd.neverve

materials ar nd it
Can be 15 wornReTR el By ORa O R ke P AR LB el B S M it

of the opemfmg@teﬂmr%we@@pcﬂpwu@}myetpyewaﬂ%for ﬁ@ﬁtm@sﬂwmrqurwnqgs 80-32 to

al | ow suffi ciefhsit RBMoEQbgY ertﬁ@ Br@sérh%v\éﬁtr dn%ﬁ eﬂ%l@rabﬁtloﬁnatéQﬂ%%rlﬁ?@ﬁer s 180
are formed fromthe material 72 proximate the openi n(% as the openings

are forned. Bpkrosisdonfgyrgintroerion dasighal 'n§P‘6@\%ﬂ’€fc§ iji quﬁ@gy Phibe piesgnt

invention can be utilized for memory array applications in which low bit-line capacitance
are desired, or even required; especially for sub-70 nanometer line width applications
where metal etching will not be practical. Some examples of such applications are flash
memory applications, phase-change memory applications, and resistor change memory
applications. The DRAM applications described in the specific aspects of the invention
described above utilize capacitors as memory storage constructions, but persons of
ordinary skill in the art will recognize that the capacitors can be replaced with other
memory storage constructions in memory applications alternative to the DRAM
applications.

[0082] Fig. 39 illustrates generally, by way of example but not by way of limitation,
an embodiment of a computer system 400 according to an aspect of the present
invention. Computer system 400 includes a monitor 401 or other communication output
device, a keyboard 402 or other communication input device, and a motherboard 404.
Motherboard 404 can carry a microprocessor 406 or other data processing unit, and at
least one memory device 408. Memory device 408 can comprise various aspects of the
invention described above. Memory device 408 can comprise an array of memory cells,

and such array can be coupled with addressing circuitry for accessing individual
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120, 122, and 124, and provide electrical isolation between the Iines and
conductive material subsequently fornmed w thin openings 170. Spacers 180
can be referred to as |ateral sidewall spacers which are along the |ateral

edges of |ip§SeodAfn. 118, 120, 122 and 124. As di scusseq,gq.ﬂﬁé&),_eﬂgéerlal 72

can conprise, consist essentially of or consist of dope i de
Accordi ngly, spacers 180 can conprise, consist essentially of, or consist
of doped siImemnw@mndmthéanapH%Hmspﬁuamem@wkhhahmw@mmbammupWhhcbranan be

preferred. SHAGRID kARl FATAL SEngBABRL SIneoappnLialhy AlacRlusegshst o

| ow k dlelectrlc mae erring nex capamtor
struct ures (R0ged fROXQnvegdy inkgBatiemietResh Imémﬁlygievsewaaed pacassdr db6.el ectri cal

cont act i ¢ he pRCERLalet A A6y RE R HHeaHornEB0AEIER Ao I FReE gt ai ner

capacitors In openings 1 ve a Stora
di el ectric nsuckbiogk d@gmnmafpa@dctr@ﬁelr}glwp@tr}alsll“L@Maf@d@s 4d0 iand dwecrp@mclrﬁg@rywo I n

the | shown dIAMGRITRIIG. Viflhs LRGARBABSY LrANALe SbA%0R, BRARLAARELED 5 L o0

smal|l to show contai ner capacit ormed wt he openin

accordi ngly 409e CAMERRPISa Pae Pt BPLe of dffeemambeongirustieis ¢rscapasoripYieydy iofthis he
invention ingiwysh the storage nodes conprise stens extending through
openings 170 to the pedestals 50 and 62. Specific nethodol ogy for formng
the shown caf@831 or Erasegfonsleviee HrANFBIrgsLARFina frasepriEIqdvle, aft eri al 190

bei ng for med,dubtitel eI D88 ed ¢ih adniRld @Jrﬂ%%dn@é RaehiR§d bith@pledehtsol at ed
storage nodes. The patterned material 190 is shown projécting over the upper

surface of MRNPMal 150, but it is to be understood that the invention

enconpasses Q§dsa| ama%t»ﬁde\ﬁdwos%eﬁw}eépenm £MmerBhahbdlie 186 dxasprn
upper nost surface which is planparjzed coextensive with the upper nost

surface of n%i'fgé‘?i”dl”efWOFWH@?l@MM?é?B?P% e reERCTYdBRAESIBIMMBIdR® eneous

conposi tion, b@@se@&rﬂtk@qmplﬁalrféﬂtaﬁlwwﬁbh oIze ti6H ffeﬁaf@%tof hraemégent irﬂ'entRJW trheul ar
aspects mat eri al e one or npound

R S oD eNas e be FRRBRIS sy gi Ve e P TESisn® HERBTHATe Dot oy
exposed surditerest M@Aodsadi eddmgrfednt bediwetingas peeidy selisfof Sierdelice sOs@suopONpr i se

h h I 0 7 Th h f t
s but one oPe ey as Be o i Hebt maBserYorLs fnt phg LesRied e
el ectrodes cthameticelbf hocqzeidg atral of &theamuly 6l ari‘a@s and I‘deam(;@cca%sﬁr’rg)ugh

ducti 190 h t th 170 d
G111 zed o TETRCPUMIGS et penaaei € dote sy sellr SRR 6w 150, 11
is to be undedabdouaptthetilettine coloment aaesgdiconpasses ot her enbodi ments (not

shown) wher ei f?rg%ﬁ ngrnitgwpe > GFHRAEL 1o oAb T WP ¥t BHB) AR WSort 70 11

such other e
aIlows data stored at a memory array address to be available as output after the

addressed column has been closed. This memory can increase some communication
speeds by allowing shorter access signals without reducing the time in which memory
output data is available on a memory bus. Other alternative types of devices include
SDRAM, DDR SDRAM, SLDRAM, VRAM and Direct RDRAM, as well as others such as
SRAM or Flash memories.

[0086] Memory device 408 can comprise memory formed in accordance with one or
more aspects of the present invention. |

[0087]  Fig. 41 illustrates a simplified block diagram of a high-level organization of
various embodiments of an exemplary electronic system 700 of the present invention.
System 700 can correspond to, for example, a computer system, a process control
system, or any other system that employs a processor and associated memory.
Electronic system 700 has functional elements, including a processor or arithmetic/logic
unit (ALU) 702, a control unit 704, a memory device unit 706 and an input/output (1/O)
device 708. Generally, electronic system 700 will have a native set of instructions that

specify operations to be performed on data by the-processor 702 and other interactions
18



WO 2005/ 117121 PCT/ US2005/ 014466 conductive material 190 would only

partially fill openings 170 and woul d form contai ner shapes within the
openi ngs whi ch woul d be subsequently filled with dielectric naterial and a
second condyghbécégifiBt erial to form container capacitor HMShiQRs Within

the openings 170. [0079] The conductive material 190 of the storage nodes
is shown physically contacting the storage node contact |ocations at upper
surfaces 51 batde@Bthefpradeesorjeaabe alesndbDdeving BZ.70p @086 e IReHevicasritPsndxe to

Ot 35 ol SRl b TR AT ooy P BEEABM 0 AR TRL 96 2 196

are provi ded over stora e no erial rma rali
capaci tor coa¥tthadt dﬂV@eQ(D@B by eentine@sly oégahipugios seii annaaynﬂhawm cells

is formed f{omdibes %%%gscﬁ&ﬁom%%m%webg ?Qéjf 'ltﬁ(;r ch%é'd”% tdrps! stor

constructions. Lines 118, 120 Itline I nterconnects
to the DRAM amb@@rmer[ltgcsqpaméy @h@mq@c?d)@llwgdeae@ma s dmiebiperangdamipscensi | i zed as

a damascene %HOTMAM ?lbé:satréé&norﬁ?ﬁeﬂg ﬁ/f R0 vi@?sf) Saﬂ@ g%@g%@%blg ﬁoguch 8F2

integration, includin exanple M ce M ce
DRAM cel | s, @1 @ floppyalishrdasive and p sompedt gisk CAhREMbIvVEe Oﬁerﬁépm@mml%mdb@artt he

prior art i nwﬂl%Eer@%ﬂHQdoﬁ@eddhgoér@%%rér%ﬂﬁl% %éjﬂlgéoﬁﬂg tﬁéi%rn%/ ofjﬁ")%r easi ng

reductions in feature size nak 9 atilizing conventional BPSG and
hi gh t enper atvtites Yledriqy WWPP‘I@@T?CQR@@ §9'T‘9é%ﬂ”éat\eéﬂo welede AgMoLit ur e

requi rement Sgorsfuct®RE i Rebrdaf®e NG ROY affectsht? tH BEQM infvBYRAL | on can enabl e
appropriate m niaturization  and costs for future integration designs. In

some aspect s,[008% hofisr 8g1F osimpliieddieck dingram AlaRehdyereBaneation iof Y&l f or

menory arraYerﬁﬂéﬂlmér&Ebﬂéﬁeidﬂnd‘A’ry@f@cir@r\% Histerh BO® TraPaGicha8®EInciadss gesi red, or
even required; n(ge i al sub- 70 nanoneter | neﬁ%g dt h aggl [ catl ons

where net al @FE‘H[ V{}?»elapX 6%%?%%%? dBEMOKERES B aAPIRY G » row
appl i cat i onsaguess itcagty soepcmnwn agyeks cieduit@res o, r@bﬂ/&ﬁteﬁ:&b@ﬂ@l&:lrﬂ&WByz for

b | cat i onsCuelPy BRtIRo Y BRGeTFLL- bR are 56 rREory e ioR nsEcr | bed

above utili zecloammwwbﬁcm/ mrramd/saisorsa&ze Q@hekcucknt@Bssordivr dpermsining of
ordi nary ski ni,z Ihe gam t.or.s e repl aced

| il
o oh ot st REmPheelis e T PuRE (Bl SRR e iR aR fb oy Poe
to t he DRAM caplpttingatatenshe {l00&2d pevgpr cBRuitryl 8 16Shalatea pogensupplyl grcuiby way of

exanpl e bu_t SP%HY@BZC}& ré\m-jibﬁta'rgf@rencgoolﬁgg CWCFEQ%?Q[&S%{)O&E)%ESEIrS%ySt em

400 accordi ng ect ent yst'em 400
i ncl udes a mnndtlrmwm;lulsns oitduiry &Bﬁrimmomhmg the secenplutordiffewittegulseskandboar d 402

or other congyunjCassod driRMg FEWifiR withiolids "hE &) 89780 3G includes a
processor 822, or memory controller for memory accessing.

[0089] The memory device 802 receives control signals 824 from the processor 822
over wiring or metallization lines. The memory device 802 is used to store data which is
accessed via I/Q lines. It will be appreciated by those skilled in the art that additional
circuitry and control signals can be provided, and that the memory device 802 has been
simplified to help focus on the invention. At least one of the processor 822 or memory
device 802 can include a memory construction of the type described previously in this
disclosure.

[0090] The various illustrated systems of this disclosure are intended to provide a
general understanding of various applications for the circuitry and structures of the
present invention, and are not intended to serve as a complete description of all the
elements and features of an electronic system using memory cells in accordance with
aspects of the present invention. One of the ordinary skill in the art will understand that
the various electronic systems 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).
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Mot her board 404 can carry a mcroprocessor 406 or other data processing
unit, and at |east one nenory device 408. Menory device 408 can conprise
vari ous aspects of the invention described above. Menory device 408 can
conprise aRy@sdoay,-9f; menory cells, and such array can

addr essi ng é?rcu?%r; for accessing individual 17 WO zoogﬁlﬁg¥gﬁﬁgﬁ¥1uszoo
5/01 4 466 nenory cells in the array. Further, the nenory cell array can be
coupl ed to a[oosap Abmhcmtimsff@rmermglioel@ aéanrazlddemindtrbmcﬁmmyfweﬂsém The

addr essi ng an read c util zed i nf ormation
bet weon nenghy e ezt et S agies Mol R TN R P Bt Ron ne

bl ock di agr anvdest ared armnlnbmrobcsaedfmmddlsemwnd mmylihogidemmlayer raulgthidpl ock

di agram the il t n ead
circuitry i g" 8&1‘?({ cﬁ,{%g 'ta?p&ﬂ] fé')(h §>relaoé&§§%ré§on%9t e V%%gty%f g|eE{}'§nrJ syst em 400,
i ncl udi ng praystewowchzia@&cIMna tatavipidrs @ celhehcme arpereonﬁl corhneunaferanry

constructi Ona%toc?ﬁéo%'éjn tr?aYl:&Hﬁall Slté?.n ta'ﬁ'a?rcr |E§rgzd &ﬁ%ge [ 0083] Processor

devi ce 406 can corresp on to a pr OCessor ule associ at ed nmenory
utilized wit [008RE rrkb@moéeobtaaat rebﬂmels\@tlpeaimiatmshm atehdilizadgealrscribetivent i on.
[0084] Menor a Y pestell r | e,
single in-| |[%(§qﬁeéén§?a49&ﬁ?tﬂre%qggﬁlvﬁ/g§m é%ﬁu&?ﬁ ?{I ne rr%ﬁ%? e uu ul gg

(DI MVB) may withén thisetisclasutehdt ip rq)tpeewqudhatvwmterm iard wdtthexmre@cﬂeiaﬁg@ of

t he present t T ; j to any of a
variety of g@?{&%sﬂem?ec thg? %r\F/‘iB e gﬁ%ﬂgqgrg@ﬁgwgaqgég{ﬁ g“h?r om and
witing to m@mpperé@rql@l\/éﬁo @rhextar@@i f&;ne hiefecanchd Thes M@Xar@p'@h@fe@w% node

operation. RageiHERtRaPES %.h@@@erlaﬂomeﬂ%me%gy ﬂ%dt rasgemo b NRadreid @fle0f
accessing a row of a nenory cell arrays and random %/qjacces& ng different

col ums of tfﬂ@ur&rtP&y"e‘”@éﬂ%ﬁr‘s?’ﬁ?@@I‘ fﬂn%ﬂéefPW%%ﬁt% R feaviePsect i on can be
read and output while that columm is accessed. [0085] An alternate type of
device is the extended data output (EDO nenory which allows data stored at
a nenory array address to be available as output after the addressed colum
has been closed. This nenory can increase sone comruni cati on speeds by

all ow ng shorter access signals without reducing the time in which nenory
output data is available on a nenory bus. O her alternative types of devices
i nclude SDRAM DDR SDRAM SLDRAM VRAM and Direct RDRAM as well as others
such as SRAM or Fl ash nenories. [0086] Nbrmry devi ce 408 can conprise
menory formed in accordance with one or
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nore aspects of the present invention. [0087] Fig. 41 illustrates a
sinplified block diagramof a high-1level organization of various

enbodi ments of an exenplary el ectronic system 700 of the present invention.
System 700 can correspond to, for exanple, a conputer system a process
control system or any other systemthat enploys a processor and associ ated
menory. Electronic system 700 has functional elenents, including a
processor or arithnetic/logic wunit (ALU 702, a control unit 704, a nenory
devi ce unig . 706 and. ap.jjaput/output (1/0 device 708. Generally, electronic
system 70 w T have a native set of instructions that specify operations
to be perfornmed on data by the processor 702 and other interactions 18 WO
2005/117131 PCT/ US20 8/8%4446. pbet ween the processor 702, the menory device
unit 706 and t HEMEed @&IATERAR bife copfacts (S AmpaNony AraY, FOMPESHEIMAYEEE al |

oper ati ong sghichficRIr AGEEAR hal Mg a 1irfi&eBBRYucHOY hGfes ARG a s@BH4 thgs! / O devi ces
708 by continuously cycling through a set of operations that cause

i nstruct i coslucovebmdesticadg im oah stop omertbe secded/set ef AMGuetng nexdes tidredhng | n

various enbodi nents, the nory device 706 includes, but is not.limted to,
randon1ac@%ggaﬁggﬁﬂpyﬂfﬁﬁwgﬁﬁé Pé@ége?§%8@8ﬁ? Oﬁﬁﬂ%?@mi$%ﬂiaﬁng€§s, and
peri pher ahogtayéteiafg Gbitdhes @ﬁicﬁpﬂeﬁ@@ﬁ’tir@l‘yil’ﬁoﬁ%ﬂ he eRBficall ¢ AIWatTe HhkalCD- ROM
drive. One of ordinary skill in the art wTl understand, upon reading and

conpr ehendnhyhichidg nai exdenssihraugh theatchaitgp, stdividieal trendhgs extendies aresstoethcal
conponent §, ¢ F}ﬂg' skt M r%%lep(gftﬁ@?erc#)&ﬁ?g,q)é&\gd1&1%%5%&1?}?%&%%\8@@? ructions

i n accordance W th various aspects o rese i nventi on. ] Fig. 42
i s a si npltitreadhdslaad kn eleagedrvahctavith ©bfitsevelof osrglabiiveaiddes) epposiasthous

enbodi ments of an _exenplary el ectronic system 800. The system 800 i ncludes a
memory devfad 882f cenguctivsnodss §f9 the ctrpHORJOBENE S1e81AY SAHEF de¥cdt oder

806, row ,eﬁeeﬁr%ascoﬁiaegwgg% [h¢ egg&,ed gﬁoHa@et%@ EERBeR ke 4K &rfhind Seidipwrite

control circuitry 81 ntrol 1 ng operations, and I nput/out put

ci rcuit ry il8dldctridi eomaetovith tlevorcmc@®@2mitarisdlher i ncl udes power circuitry 816,
and sensors 820, such as current sensors for determ ning whether a nenory
cell isin alowthreshold conducting state or in a high-threshold non-

conduct i ng. st atghe nldiRod il dsik BvREeMANESLubEEALE Migpbdts 8 bRirdIRE bpdgsisRpver supply
circuitry 880, circuitry 882 for providing a reference voltage, circuitry

884 for preonstigrtianst weerpinregeh ofjbe Hrnsisongontirusuprsascluddsracaaie whickgaedisr

provi di ng e n rdl i i th |.ses,. .a circuit .888 for providing
Phe bi t 17 s RRRE PRI ARG loREhER e B fhe sFhE oAb e RodeianBE 05 o
menory coRtheadin gk efddirstopa®leyatinakssiove the(dd@89] The nenory device 802

receives control signals 824 fromthe processor 822
3. The method of claim 2 wherein the transistor construction gates are comprised by
a wordline stacks which each contain an electrically insulative cap over one or more
electrically conductive materials; and wherein the etch stop is formed to physically

contact the electrically insulative caps of at least some of the wordline stacks.

4. The method of claim 2 wherein the transistor construction gates are formed over
a semiconductive material of the semiconductor substrate, wherein the transistor
constructions comprise source/drain regions extending within the semiconductive
material, wherein electrically conductive pedestals are formed over and in electrical
connection with the source/drain regions, and wherein the first and second conductive

nodes are comprised by uppermost surfaces of the electrically conductive pedestals.
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over wring or netallization lines. The nmenory device 802 is used to store
data which is accessed via I/Olines. It wll be appreciated by those
skilled in the art that additional <circuitry and control signals can be
provi ded, and that the nmenory device 802 has been sinplified to help focus
on the invention. At |east one of the processor 822 or nenory device 802
can include a nenory construction of the type described previously in this
di scl osure. [0090] The various illustrated systems of this disclosure are

| ntended to_ prowideeifiod GRARA] WHOLA! AL A0LAE Oh XAk hRNS ARRL|gat T ons for the
circuitry and structures of the present inven Pon, and"dare not intended to
serve as a conplete description of all the elenents and features of an

el ectroni c systemusin nor el]s in accordance with aspects of the

pr esent iﬁVentfHWﬁ“@h@96gﬁ@ﬁby8ﬁﬁFWéh9e§kF@PC?WPWﬁ%SQWPnﬁﬂq?“QHﬂﬂéwgﬁénd t hat
the varioyg %%Q&qugkﬁnsystens can be fabricated in single-package

processi ng ﬁ Its, or ~even on a single sem conductor chip, in order to
reduce the conmunication time between the processor and the nmenory

devi ce(s) ., 19 2000/ 117121 PCT/ US2005/ 014466 [.0091. | ications for
menory cells ca %'H%tﬁ%%%@'&f%ﬂfiewt 9%?@??8”“8‘?“'3 %eés’ijf‘]ﬁo'fﬁ'g’ﬁ@rey nodul es,

devi ce drivers, power nodul es, commrunication nodens, processor nodul es, and
application-specific nodules, and may include nultilayer, nultichip

modul es. Such clhecngthed olcdamnt Livhprein thectgh stapcomposes tlicon niridear i ety of

el ectronic systens, such as a clock, a television, a cell phone, a personal
conputer, an autonobile, an industrial control system an aircraft, and
others. [B092] The m&hodbRdaithhivhérinahé vieh slop¢ampasalsiliceh akyriighbi ps are
utilized to describe the |I|ocations of various features to one another

(e.g., upward, downward, etc are utilized) wthin this disclosure. It is to
be under stigod NGl maGdof Q5P| AR ErcHRAlelerENR iSR!kl g cohBliak bADS

bet ween the conponents only, and not to indicate a relationship of 't he
conponent sor bethatfiavde p¢dooxade adtaclowalt dikleamie nofteriabf er ence. Thus, for exanple, a
feature described herein as being over another feature may in fact appear
to be under the other feature to a viewer in an external frane of reference
rel ative tiq. therfaatHb@st cldith ThBeleMMBO HeMdrFiaiafBdeViss afe caPadi®t hod of
formng bitline contacts for a nmenory arrﬁx, conprising: providing a

sem conducobstrustipistand therran thegnemdry ey satDidAMearduct i ve nodes and a second
set of conductive nodes; formng an etch stop over the second set of
conductive nodes; form ng

12. The method of claim 1 wherein the memory array is a flash memory array.

13. The method of claim 1 wherein the memory array is a phase change memory
array.

14. The method of claim 1 wherein the memory array is a resistor change memory
array.

15. A method of forming bitline contacts for a DRAM array, comprising: providing a
semiconductor substrate having a first set of conductive nodes and a second set of
conductive nodes; forming a patterned etch stop over the substrate, the patterned etch
stop covering the second set of conductive nodes and having openings extending
therethrough to the first set of conductive nodes; forming an electrically insulative

material over the patterned etch stop; etching trenches which extend entirely through the
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an electrically insulative material over the etch stop and over the first
set of conductive nodes; etching trenches which extend entirely through the
electrically insulative material and which do not extend through the etch
stop, individual trenches extending across both nodes of the first set and
nodes of the second set; providing conductive material within the trenches
and in electrical contact with the first set of conductive nodes; exposing
the second set of conductive nodes through the etch stop; form ng nenory
storage deyices,in_electrical contact with the exposed cond set of
conducti verssiiaL MayGhTEhhierE wedRhRRh Meiind e RS SHER 3t 1t e
conduct i vexisalagidbughlopehings Iethd astiedhedCia sod tonherigt st bheorubslellies; support s
a plurality of transistor constructions; wherein each of the transistor

const r uct irsRgdingepnsyeldveamiatial wikhie fhegeeneles pnd borlersiead comect ofiththefifst r st
conducti V%P&‘%ﬁﬁdMiké‘n@q%%&ggﬁh\éth%‘%&%ﬂﬁ s&%@ggr?o‘ukfﬁ\ge ﬁr‘roe%gﬁgqéo@pﬂh Aperein the

etch stop I's elevationa the gates. clarm 2 wherein
t he t r ansissipoformargsdapadtorsoiavgatsagag wdeoimeidcad] dyntacawibicd éxpesesit acks whi ch
each contain gn electrically insylative p over one or nore electrically
conduct | vecsaBarieleSndustive nisr e fominge ﬁ”getlaﬁ[chl%%%@at wEh Yy si cal Iy
contact then&lcaet rakeshl y 1 nsul ative caps of at |east some of the wordline
stacks. 4. The nmethod of claim2 wherein the transistor construction gates
are formed over a sem conductive material of the sem conductor substrate,

wherein t trapsi stor nstructions, conpri se source/drain.regions

extend! ng W ¢ hi M TENebPFTEEh LEher0R g AP & FuoPRie B iRy BEEFRiER Y

conduct i veopeaREsml Shalkek daok FEGe @AY staNbnbtlucEbACTE LGS a g A#ORARARRAIYW t h t he
source/drain regions, and wherein the first and second conductive nodes are

conpri sed yneppEewbe fysiradesivenodaevidl ansof thearsgndeandustive dedesedrdst al s. 21
5. The met feiRFheFdaﬁ%:Hﬂ‘emiet‘éﬁ‘»E{oS'iﬂelm‘aoﬁél@*Lb%l’veotﬂe QEpr i ses al um num oxi de. 6.
of ¢ t top co

The net ho aim erein e etc rises silicon and one or
both of oxygen and nitrogen. 7. The method of claim 1l wherein the etch stop
conprises silicaon dioxide. .8 Tge method of claim|l wherein the etch stop
conpri ses Idi i cBif MEHPd akclaign | orpaerrigthouansistar capsHuFtifh@es 4e EHBPEREh st op
conpri ses |§i it : : i w@q{i
electrica”ﬁyi?ﬁgE?ﬁ%%%g%ﬁgﬁg?figmggﬁg??Egﬁgghgmmggﬁgg%hOo éﬁéﬁggﬁ?oxide and
a | ow k disddceatatly comimtevd mhteridly;, andiwenerai the ghavdrned echstbp whermédrot he nenory

storage deyi ces, are capacjtor  constructio nd wherei.n the.menory array is
2 DRAM ar ey CoppE REEkeaeah R b R AR SR S YO PRI 2 11 Ash
menory array.

18. The method of claim 17 wherein electrically insulative sidewall spacers extend

along sidewalls of the wordline stacks; and wherein the patterned etch stop is formed to

physically contact at least some of the electrically insulative sidewall spacers.

19. The method of claim 16 wherein the transistor construction gates are formed over
a semiconductive material of the semiconductor substrate, wherein the transistor
constructions comprise source/drain regions extending within the semiconductive
material, wherein electrically conductive pedestals are formed over and in electrical
connection with the source/drain regions, and wherein the first and second conductive

nodes are comprised by uppermost surfaces of the electrically conductive pedestals.

20. The method of claim 15 wherein the patterned etch stop comprises aluminum

oxide.
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13. The method of claiml| wherein the nenory array is a phase change nenory
array. 14. The nethod of claiml wherein the nenory array is a resistor
change nmenory array. 15. A nethod of formng bitline contacts for a DRAM
array, conprising: providing a sem conductor substrate having a first set
of conductive nodes and a second set of conductive nodes; formng a
patterned etch stop over the substrate, the patterned etch stop covering
t he second set of conductive nodes and havi ng openi ngs extendi ng

t heret hrough to the first set of conductive nodes; formng an electrically
insulative material over the patterned etch stop; etching trenches which
extend entiir el yTHehn@h@hoftdi&im2 whe&eih theCditedned B&H Ispi o pBdsaflicah and he
trenches extending to the patterned etch stop and extending through

openi ngs i°A¢ PhPth AT puiegRaANERERE¥t op to the first set of conductive nodes;
provi di ng conductive material within the trenches and in electrical contact
with the first set of conductive nodes; exposing the second set of
conduct i v@2nodekhetrhetbarhdt didim Bt whereiattigmpatttmedieny soapaciptissssilivani ng st or age
nodes in el.ectrical contact with the exposed second set of conductive
nodes; andm?%‘%ing a bitline in electrical contact with the conductive
material. 16. The nethod of claim 15 wherein the substrate supports a
plurality of transistor constructions; wherein each of the transistor
constructi2éns iHelneibed of drime? wkhertin gl mattksned eshseptesmpnieesotlicohaitfife. st
conductive nodes with one of the second conductive nodes; and wherein the
patterned etch stop is elevationally above the gates. 17. The nethod of

cl ai m 16 \wher ei Theth@hdd @it DIr whais tidusitteMad g@h 8®pabmpeiodtRilicesd by a
wor dl i ne stacks which each contain an electrically insulative cap over one
or nore @V@EFKFcaIIy conductive materials; and wherein the patterned etch
stop is forned to physically contact the electrically insulative caps of at
| east some of the wordline stacks. 18. The nethod of claim 17 wherein

el ectri cal2Sy i rnEhlma¢thadofsildend Whapiadier dewoidatipdnsutdtion gnasdrdevahpriseof t he
wor dl i ne stackg; apd mhgrekp tﬂg atkﬁrned etch stop is forned to

physi cal | YN 8hPYR T & fopedpxideanfa Iaw-kdidediiepateriahl |y insul ative si dewal
spacers. 19. The nethod of claim 16 wherein the transistor construction
gates are fornmed over a sem conductive material of the sem conductor

subst r at e,26wherBierm¢thed ofrdaigi Et whereipdhesprovidingohseleoripallysendetive e/ dr ai n

regions extending wthin the sem conductive naterial, rein electrically
Conduct i vargaia Sl s PR S POt b 1ol E b it T on i t bt ho
sour ce/ dr ateficHeeGindssmiag gopeeehin thdgarfialnstill@inebnsR&an doGpREWUCT I IR

trenches.

27. The method of claim 15 wherein the providing the electrically conductive
material within the trenches comprises: forming a conductive stack of Ti and one or both
of titanium nitride and tungsten nitride to partially fill the trenches; and forming tungsten

within the partially-filled trenches to completely fill the trenches.

28. The method of claim 27 wherein the electrically insulative material has an
uppermost surface, wherein the tungsten and conductive stack extend across the
uppermost surface of the electrically insulative material, and further comprising
planarization of the tungsten and conductive stack to reduce an elevation height of the
tungsten and conductive stack to about the height of the uppermost surface of the

electrically insulative material and thereby form a plurality of electrically conductive
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nodes are conprised by uppernost surfaces of the electrically conductive
pedestal s. 20. The nethod of claim 15 wherein the patterned etch stop
conprises alum num oxide. 23 21. The nmethod of claim 15 wherein the
patterned etch stop conprises silicon and one or both of oxygen and
nitrogen. 22. The nethod of claim 21 wherein the patterned etch stop
conprises silicon dioxide. 23. The nethod of claim21 wherein the patterned
etch stop conprises silicon nitride. 24. The nmethod of claim 21 wherein the
patter ne.d l%%%ﬁor%ttl?éa O%Ua[\}ess?a%kﬁh(# {u%gﬂen \gﬁg{iﬂltﬁeriirgn%heszi The method of claim
15 wherein the €lectrica 'y Insul at rve materi al cofpri ses one or both of a
doped oxide and a lowk dielectric material. 26. The nethod of claim15
wherein the providing the electrically conductive mterial within the
trenches conpri E@smetg%# A Glym %wmra'mtgﬁ trenches haye genthyi andfyrher cpmprgng
trenches; - $Orup L) ' ' o]

corpl of of yo iy e edtpf B Rkt L g R R e R e

provi di ng ftlhlessesh&cdrdqoaltb ybao nderbsli withe degtk of tie trehthesn t he trenches
conprises: formng a conductive stack of Ti and one or both of titanium
nitride and tungsten nitride to partially fill the trenches; and form ng
tungsten 3y thi mhehane@bt didhl ¥ Whikadubdi@RGRASdQ rﬁ@ﬂ@ﬂy?a’fn%wegcid)d andt he
trenches. 28. The nethod of claim 27 wherein the electfically insulative
mat eri al Hasthamregigpperphesal te thefragreqry whiay eigiont eereuribe trerchanexteshadusti ve
stack extepd rQss. the . [ t I f . of .the el r.i,cally,.insulative
naterial,%@ﬁ@gﬁﬁgFﬁg&r%%%g%ﬁgﬁﬁggab%%%giﬁggﬁfgﬂﬁﬂFgPﬁég?%ﬁggf%ﬁwand

conduct i ven&h@9kirrh prepemyiand ahereinaiatedodindef @hheight dfhike eltdtngsiyen and
conductive stack to about the height of the uppernost surface of the

el ect ri cal9oPdyckiye|ingsiogeursranrin aprtightiok the Feiies whigh aregvgr Bicinegmaesy array

el ectrical - 24 14 . L. ngst en

w thin ©nebe EAR NI it e A L bR AT R hEnes have
dept h, andnémoryheny egipri sing reducing a height of the electrically
conductive lines within the trenches so that the lines fill less than or
equal to about one-half of the depth of the trenches. 30. The nethod of
clai m 29 vher ei PhSHBRbA 8t Qail® HEBS: @niPRAREYo R ihAYn EIRGEN ARG aRRBHET

region peripheral to the nenpry.arraﬁ_reglon; wherein the ‘trenches extend
acr oss over the electrically conductive lines within the trenches.

32. The method of claim 31 further comprising widening an upper region of the
trenches with an etch of the electrically insulative material after the reducing of the height
of the electrically conductive lines and prior to formation of the electrically insulative

cap.

33. The method of claim 31 wherein the forming the electrically insulative cap
comprises forming silicon nitride over the electrically conductive lines within the
trenches to completely fill the trenches, and subsequently planarizing an uppermost

surface of the silicon nitride.

34. The method of claim 31 wherein the exposing of the second set of conductive
nodes comprises etching the insulative material and patterned etch stop with an etch
which is self-aligned to the electrically insulative cap to form openings extending to the

second set of conductive nodes; and wherein the capacitor storage nodes are formed
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the nenory array region and across at |least a portion of the region
peripheral to the nenory array region; and wherein the reducing of the

hei ght of the electrically conductive Iines occurs only in portions of the
trenches which are over the nenory array region and not in portions of the
trenches which are over the region peripheral to the nenory array region. 3
| . The nmethod of claim?29 further conprising formng an electrically
insulative cap over the electrically conductive lines within the trenches.
32. The n&h thgff%HPE”‘3l Further conprising w dening an upper region of
the trenlhéd W "8 etch of the electrically insulative material after the
reduci ng of the height of the electrically conductive lines and prior to
formation of the electrically insulative cap. 33. The nmethod of claim31
wherein t B f ofninagod REfasmEa Gankact & 4 dine.compasingpprroridiigra ses for ni ng
silicon nitr I I cal [ | Lt hion trenches
to conple%%@%aﬁP9¥P%H%n§?gﬁ§ﬂﬁg!ﬁgwgégﬁ@g%gﬁgﬁ¥ﬁ§&%p§ﬁg$$@9%5x%ﬂ&ﬁppernnst
surface ofndhgusilily efditline tontele locddonsT femingt dnaechaftopcivhic i Sdvewtterseirapget he
exposi ng of the second set, of conductive nodes conprises etchi.ng the

Chout at D vBodEOarT b itaS Bk ohg S BN SoBHCPraoRT MRS LR

sel f-al i gpgflati@ hiderifl Rl the e@hls¥pl ASMhRLLNBCRR the el T PPFRLRGR ext endi ng
to the second set of conductive nodes; and wherein the capacitor storage

nodes ar emisrinkethe2&nvliesiekiendihg enyrelyi thipsgh 88 cledtrivetinodulefivd mateiialgo shecont act
to a bitlne, compr,ising: ovj di a_ sem conductor cqnstruction, which
ncl udes AUBIePRRFL PR eRl Gdh sieudu dRing ARRs Posrddudive Res P Ib T ¢y of
bitline conrt@athes af@n ddtsrical O8HTANS i ANhEBiAMme ThORCEE£iBnd; SftOVBFMinBencSt or age
node contact |ocations and not over the bitline contact |ocations; form ng

an el ect r Fledrirally Gopdugtiae lipes. faitmétg efienipgeexteningthetugl tlgpetclestemiotge t r enches
into the ' ' i : ri.al e ing entirely
thr ough ¢ Re ey eqirontiel BERIEG, U ZRhEEL T R ERTBE RIS N0

| ocat i onsexaad thauigheheattdistst, o capavitot ngragt ecdasibemk lily eleawidalabhdet witthes wi t hi n

t he trencﬂfs and ig el ectrical contact with the hitline contact |ocations;
after for HER{PragTeode ratiag iqcalips: ayhiatiene gdilinnascleqtdsaronjad et thys ext endi ng
through thgdEteh 15k9p to the storage node contact |ocations; formng

capaci tor storage nodes in the openings which extend through the etch stop,
t he capacitor storage nodes being in electrical contact wwth the storage

nod ¢ ) : Sl X . cor X
Congug?ir]s/g ][ i ln g'tn%et nosd’ofacpa(?mfﬁrwrnep n ﬁ\quortn%llngﬁlelerl]ec(tarllc%ﬁ;[/ un%: ulctl\(/:eolrllr;[e%Ct W th the

comprises filling the trenches with at least two conductive materials.

37. The method of claim 35 wherein the forming the electrically conductive lines
comprises: filling the trenches with at least two conductive materials; and reducing an
amount of the conductive materials within the trenches so that the trenches are less than

entirely filled with the at least two conductive materials.

38. The method of claim 35 wherein: the electrically insulative material is a first
electrically insulative material; the trenches are first trenches; the forming the electrically
conductive lines comprises: filling the first trenches with at least two conductive
materials; and reducing an amount of the conductive materials within the first trenches to
form second trenches over the electrically conductive materials, the reducing the amount
forming the conductive materials into the conductive lines, the conductive lines having

first lateral widths; and the forming the openings extending through the etch stop
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36. The nethod of claim 35 wherein the formng the electrically conductive
lines conprises filling the trenches with at |east two conductive
materials. 37. The method of claim 35 wherein the formng the electrically
conductive lines conprises: filling the trenches with at |east two
conductive materials; and reducing an anmount of the conductive materials
within the trenches so that the trenches are less than entirely filled with
the at |east two conductive materials. 38. The nethod of claim 35 wherein:
the electrjcall I nsulatlve
mceri o+ CHEore IR TRLEG S dnsuRale Mlhp T VAR R ol 1
conduct i Veeld:dtrnﬁﬂy CrR0Live egis havihg kewgnd IWerflllW\Sthst\\t’tﬁﬂcd'tes«i&urﬁtkhnahe figast two
conductive materjals; and reducing an anmount of the conductlve material s
within t helaﬁeraﬁ svedthsf %frfb%'§°tf‘63”3‘r‘6>t“ﬁ\‘°§\é(€é‘ﬁﬁﬁ prepensde slrsticehwingylabys i cal |y
conducti vey i ive

materi al s | géli%lﬁ%qgg%{h\?%%ﬁfﬂgg&&ﬁl %gﬁ m% @E/(gﬂ P??\%@E gg?ﬂgﬁyfl rst

| at er al vmnd!sdw;veanrmleridhend acimstop td the sopeainndscaxdce lbdatignst hr ough t he etch st op
26 conprises: formng second electrically insulative material within the
trenches to form electrically insulative caps having second | ateral w dths
which are 3 derriehadindder didimsis fuhﬁér%%'pn%?tfbﬁm% didheud QeleFihIGRk! the
conductive lines; and using the electrically insulative caps as a nask
during et ctipagjtor stofage npdgseridfgeniog cemaditer o dughterinkover fhetdicdeastie ri cal | y
ITRZULTSE L\(;cefnggrla rt'hglca[?gq?r tl%chroaé CT’]%tetn%)l tdn:?ects‘r raakgrlal aqggtof% ng&est tfzéf,r: grsovgrg.
t he capacmimgmaﬁp®a@6nmodeﬁmna@d fornlng capaC|tor electrode mat eri al over
the dielectric material, the capacitor electrode material, dielectric

mat eri al and storage nodes together being incorporated into capacitors. 40.
The met hodypf ¢ oxi de. 41.
The nethod of cﬁgﬁﬁ%ggdﬁﬁ %§+25$ﬁ§egﬁﬁge§%8% %g p%%%@”@bgﬁkgﬁﬁgnd one or
both of oxygen and nitrogen. 42. The nethod of claim4l wherein the etch
stop conprj ses lic i.O he t hod of. cl |n141 wher the etch
st op conpr%%es ib?mﬁ’ﬁdﬁfféﬂﬂgs“ﬂﬁe”wﬁﬁ WB&OWP“ﬁﬁéiHpai“%ﬁ@?%ﬁwahe etch
stop conprisRSest dldGHoRyyni tride. 45. The nethod of claim35 wherein the
etch stop conS|sts essentially of silicon and one or both of oxygen and
nitrogen. 46. The nethod of claim35 wherein the etch stop consists

essential |y, of alumaun ol de AL He RSB AT RioR € n the eteh

stop consi s num
43. The method of claim 41 wherein the etch stop comprises silicon nitride.
44. The method of claim 41 wherein the etch stop comprises silicon oxynitride.
45. The method of claim 35 wherein the etch stop consists essentially of silicon and

one or both of oxygen and nitrogen.

46. The method of claim 35 wherein the etch stop consists essentially of aluminum
oxide.

47. The method of claim 35 wherein the etch stop consists of aluminum oxide.

48. The method of claim 35 wherein the etch stop consists of silicon and one or both
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48. The nethod of claim 35 wherein the etch stop consists of silicon and one
or both 27 of oxygen and nitrogen. 49. The nethod of claim48 wherein the
etch stop consists of silicon nitride. 50. The nethod of claim 48 wherein
the etch stop consists of silicon oxynitride. 51. The nethod of claim48
wherein the etch stop consists of silicon dioxide. 52. The nethod of claim
35 wherein the electrically conductive lines conprise one or nore of
tungsten, titanium copper, tantalumnitride, tungsten nitride and titani um
nitride. w.rhe thod of claim35 wherein the electrically insulative

mat eri al é%%%?%%%?ggh“H%BEd oxi de. 54. The nethod of claim 35 wherein the
electrically insulative material conprises a doped oxide and wherein the
etch stop conprises an undoped oxide. 55. The nmethod of claim 35 wherein the
bitline coftact ThovathrdaEclamy4drgeisehneiql stop spatsics off Béniniide.conpri se upper
surfaces of electrically conductive pedestals; wherein the electrically
insul ative material conprises a doped oxide, and wherein the etch stop
conpri ses #nh undbpedthoxiotielain?288 wherein the etch stop consists of silicon oxynitride.

51. The method of claim 48 wherein the etch stop consists of silicon dioxide.

52. The method of claim 35 wherein the electrically conductive lines comprise one or

more of tungsten, titanium, copper, tantalum nitride, tungsten nitride and titanium nitride.

53. The method of claim 35 wherein the electrically insulative material comprises a
doped oxide.
54. The method of claim 35 wherein the electrically insulative material comprises a

doped oxide and wherein the etch stop comprises an undoped oxide.

55. The method of claim 35 wherein the bitline contact locations and storage node
contact locations comprise upper surfaces of electrically conductive pedestals; wherein
the electrically insulative material comprises a doped oxide, and wherein the etch stop

comprises an undoped oxide.
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