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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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substrate. The patterned etch stop covers the second
set of conductive nodes and has openi ngs extendi ng
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nodes wthin the openings. The storage nodes are in
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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 nterconnect stacks are over the substrate and
electrically connected to the bitline contact
WG@Eosaeredr ai n regi ons. The bitline interconnecPCHUSZIRT 014466
are separated fromthe storage node contact
source/ drai n regi ons n el ec
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%%‘r%r@%%@RaDpoNr%'l: ,T{-lF %BAWAB§§| tor constructions which

fpml] St or agRdHRAESISIHiIBBEE BY iHA BN bRed&dcapéd belallwith
insulative |ayer and in electrical contact with the

rﬁ%?@f@éoﬁ%@"@ﬁ‘ﬁﬁ%?o@%}yﬁ@/ YPYINYSt egi ons. BRI EF
RiggaRl PTI ONgOR -3 e SiRGYANINGRIC] 81088 kedtionbrigwslof a semlconduotor

enbodi nent s of the invention are descri bed bel o

wafeehagipentiad atqq@mplgarqua@&gg @{ﬂgﬁéqf]yap ﬁée'HPISW a@)gct of tﬂe present

ihGOBh. FigaSe ahd 3 4 QoAb A a8 EESions RABENE8Gdf FIRl; and Fig. 1is
views of a sem conductor wafer fragnent at a

Herg theigressysestioretdioh§iost 2g898f an exenpl ary aspect of

6@ dpr esenkig ﬁ“é%&lb@ﬂamrﬁatﬁ,@top Jiednst e&e@lbﬁar é@ﬁl@onﬁd‘!ﬁ;’cor wafer
Cross-sections 2-2 and 3-

fagspRnt iiletratnsstse é@é?"?r&ﬁ@ tfie fiawef%ﬁ g5 Fig. hr?da'gi 3 F@ﬁa thyy lines 1-

Figs afld 33, fedhet@lfcmati c top view of exenpl ary
senm conductor wafer fragment illustrati

IR ons TEStTé afe Wghe Bt Besrosst gstional f@g@ﬁafsaf E%Gn§>
Fe@ﬁeéth@l?ssﬁbwnlat a%rgcéﬁéﬁxg?sté’ge $UBSBQEnt ‘ﬁtﬁﬂhﬁt ofl FA§sL 113. The views of
-7 are views of the cross-secti fra g
SO 491 7 8- sione Guient 6 510 CRAE D, B PEE D Sis aong the
,ﬂe@%%gphgg@%ﬂo that of Figs. 1-3. The vi evvs of

and 7 are alaong the lines 6-6

50(91%1(1 t heFigp vl @Rreyigs 8f e cipssrigetions ?fﬁwagmé % Fige™1-5,
felsBsctivly 28Hbwh atl08tdddssrigdta @sub@e@!neﬁ\tw ﬂilWBofCI:flgé IBe7. The cross-

cross- secti onal fragnents o né ectiv SIY
Ao gt ge 5 iAo laen L2 g 1 hGLS. Gd e cross-

Eécﬂ@n O\BFIZ) STJ‘QO %3@6@818%13:@5‘ okngst0. 9 and 10 are
I nes and 10-10 of Fi

0
d?%b'gsect i Gasot-3 6“9 \iewsoting ﬁb"stsf?@gi'c?rﬁzega@"%r‘tﬁpf Figgs!-3:
Rspidival); sildiiilatla [ﬁb@éiasmb]stég% Q.rb%ed{uéﬁ%o kit bftFgs. 8-10. The cross-

cross-sectional fragnents t
Sarane gk s JRares g SB%{@é'%@ﬂ@%wﬂﬁnkﬁ-l%gﬁif 1567 . 11, and
{ile@PossBsctiifh of 11§, LI ieShERE hioPBdhe 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-



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
webwmdn1akong the lines 11-1 1 of Figs. 12 and BGI/US2005/014466
[0014] Figs. 14-16 are views of the cross-sectional
fragnents of Fi a especiil veI
9

BB ey 48 200 195 St Ebrd e ap R A 818 geria. 17, anc

thé erdéé%&mflm@a 7q£ stl?cb\m:s aloh§ tranithed 8 7ar7eof Figuin saindng.
the |ines 15 and

9861, Section g Ve ol ane Hasaring Tarontn gLFios. 13
réépée‘ﬂlv@? drio@s-at hprededsihg stdfeBLibBdqUeEng® thé%ff@gs’:lﬁe 19. The cross-

N e A R o A

the ché@Ise@ﬂ‘ochbmg 2bAs &héwn didAg EDIFRS @OLISTFigH. 2E|e@a 2218
and 19 are shown al ong the Ilnes 18-18 and 19-19

Y7117, afie- 33 aisyrameadicitemVvigy ?@emiepndgctghw rfragment
@Jo%gatttrﬁ'@pﬂobé@s%g]&aég oftfigdricgp2, 48d aRdrakimalid0y} 6]]15’@’(@@ that an

- are views of the cross- sect i onal fragne
gy waion GBEERt FULTATPBR YRS N I CEEBIRY uiedga Peripherel
1S YRS RRURIN alr&y fdadn. of Figs. 17-19. The crosssections
of Figs. 2 1 and 22 are shown al ong the i nes 21

001832 22 Fes-E426 918 ViyRrfithe cioseSEciona! f%ﬂﬁ“%?ts ef égs 203
feSp &Jﬁ%@, Mot bhRoddsBrRg stdye2libeéqueng that Jf Fagyl 2822. The cross-
[0017] Fig. 23 is a diagranmmtic top Vi

SEHRERINISS: 36 ARAPE s FAGHR ARG Hirdr el 2feaaf g 24, and
tﬁb e sectidris Fig @422 shad a@hgm@mm@i d)f}Flgs 25 and 26.

IIustratlngthat an exenpl ary wafer fg
N i se aFiEemdrs® %rrer"é%)"’sr@cgtf‘%ﬁméﬁ&e‘é“orn@g ?fg? PBE’Q? al™3:

k@pédﬁl%l? BEIH%M eﬂrarpﬁb!césgﬂmg%‘fh d 2BE8dudnt @sthald-Fgs. 28.26. The cross-

Vi ews o cross-sectional fragnents of Fi
M e UL R oaga%w@s%%@ &1 5028 L Elgg Bind the
4r8sd-8atttioRlof Eﬂggé7 |s2é30r?gztheThés 27039 Rl .@man@ég Fi gs 25
and 26 are_shown al o\gethe | i nes 25-25
S

020104 SRS Hesa peadesel e Aogs o ipnablsyra A ghps. 1-3.
@Eﬁélﬂlvélp esHownes a%oé’éésﬁl@ ﬁ@sub@&@ﬁ@to&ﬁat c[)fQ@é@]Z?%Qg SThe cross-

FEnS G395 CEPOCE VB PIORB IS - BHbUESL ks A the

&HQSS@@M@HH FR. Bdﬂastal@fﬁg fhedifes 2d-38&f Fﬁaesta@@sgect i ons
gs. 28 and are along%the i nes

SO 27 o P-Ehe s Obe CreSSBFICRRG ragerts O fihg -3
r"e@ﬁeéﬂh@l?ssk%%n?a? afrotdBg si’é’geaémsg%en[t f0Re] offFigs 3032~ 3[21e cross-

SEofons Gt OIS ARGIROATS e HeRLaT 2P g5 0. 33, and the

SHES.8EMIBAof F@ thataleig fiedifes 83- sé%f FB@e34:a@c$35ect i ons
of Figs. 3_1 and 32 are alon [

30321751 Frigs 050 arbinwao g st seritan! BrorpyS SiFups!-3
r%lsﬁétﬂwélgesr{dw&e& adftocdbsiy dradissubdeduenineb tBat of g2 BB-35. The cross-

riy e Fias 57 e s Ao e U5t S5 PR ot H 9 e

§baESe SR TLAEDS id Aohdie liBks B6-88.of BRys327 arldnes.
crosssections of Figs. 34 and 35 are along the |i

400231 snd Rig. 3% isH drggr&mng@c vigyyy ok ¢,gomputer 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.
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cross-section of Fig. 33 is along the lines 33-33 of

Figs. 34 and 35. [0022] Figs. 36-38 are views of the
wee@satdecti onal fragnents of Figs. 1-3, respekRCT/Usi095/014466

shown at a processing stage subsequent to that of

Fi gs. 33-35. The crosssection S. nd 38 .

R e Mo s AR NEPIans asTon Gty 98P EaGerIeE) Sevice
ﬁc@%&@%'ééﬁe@tfofﬁh@preg&\tllﬁ/e@h@mg the lines 36-36 of
Figs. 37 and 38. [0023] Fig. 39 is a diagrammatic view
of a conmputer illustrating an exenplary application of

%@?AIQE@S?E@CRTM@ON' (t.mn THl[EQQQIféﬂfEPtERED El‘@lfBOSIMEchk

i agram show n articul ar

WO3he Fi gOn%ggrae&ﬁﬁuh@ﬂnvepb@g%#%rﬁ%t&arﬂaﬁogngbfﬁer'\?arfavs The
AR dofabe BloRde MidaBoatacPlocaibnelapatitmu @orﬁa/cﬁﬂcﬁ:ﬁtlons An etch
accordi n to an exerrpl ary aspect of the

SHoR BriliiE OO (1P glorags asepadiach opRicds W38 ormeign gfienches
\fs?tflmﬁﬂxtgﬁ@th@rthﬁE‘v‘éﬂ?ﬁé/ct‘I’cfé:‘éh@r% B AREGUSHlY t@br@ﬂotﬁﬁeﬂﬁ@ﬁenal is

of the present invention. DETAILED SCRI HE
fpmmmmtr@\mh% kerigrp b m@ﬁ%o%%*é&’“%'fjm@ﬁ@ tic bAlinG contact

bEMRRAL] PRe BEFdRLINS materkPk MR SNineS cdAdbbiarinay By tﬂ'eh@rmatlon of
arrays conprise storage node contact | ocati ons ?
piloraptioy of such

the CPIFHEtER maéﬁfta' WE@BF“%H%”Chﬁﬁ Bt Rty ASPEctg b

Rneliefk hateriftcan d38onsdercaad taféspgona & ln@BtﬁboEﬁ!lbhlwa damascene
formati on of trenches which extend to the bitli

RigPRIEJRIOIBRIBRGPRY. oS ABEERIREIA PINedBIRERREN PRI asAGAtpG pith &
bealesRd within the trenches to formbitline
i nterconnects extending to the bitline co

t . )
I[R2H i ons. Afterdh %B‘Pﬂﬂk’@f'YQ/fé‘t“ﬁﬁt‘@?"CQP”‘?‘% ”?FFJ%&%%PWW’ an insulative

Hd Andd BRS thybitihe nf\t@fcﬁﬁlt\éd@ Phaddridl.Nehe PRAKEYE Mzﬁp can have a
material within the trenches.

|
leteeal s FiRRATY Gxtepfing @@M%%'ﬁ%ﬁ;%‘tngés hebe Mthj{?ea%\%ugféve interconnect

@aRsibd et eatch 8l BE CESRAEH Which %CéHlfFHﬁPﬁédl AlatRk t@the lateral edges of
damascene process into nethodol g or fabricati

f
BPINSUREVE Aele BT cepaings SUERdlre dToyang o RAY ?Pfﬂe storage

2Rtk fo%étldrl%e Gé%@@llktﬁ’ts'td/rﬁ?@hédlés%nltﬂérﬁb@fmmatwlthm the
material_is formed, an jnsulative cap can be f

QRESINgSh EXBMPlar asResic?idap REsENtAYesiPA Are q@?@fl?ﬁ&ﬁ/ﬂ%{%f%nce to
Eige. L2 have a | ateral periphery extending beyond
| at er al ed%ﬁfe&f the bitline conduct ive interconne

#8924l al nennigally t8digse il EiTEgmant eia §@$m|conductor wafer is

SR & gﬁﬁféoﬁ(ﬁlc%r'c\bﬂsﬁ@tlbﬁ'qm ahelcahsiREEES 10fs illitdrated at a
I nsul ative cap to form openi ngs ext en? gprt hr o
L

@r@&mlr@fwoaeﬁ?lﬁgoﬁwﬁeofs%rbww Hp@ePRBRAL HE @%@a“%a@n and is

SHRRACH P 31%%%pﬁ§é|§%eﬁﬁdbnﬂb@c6r adstratemed Svdshae 12héan be, for
openi ngs. npl ary aspects of the pre EE%CI nventi on

BRI Lo BRI e ?'lﬁ%‘r‘@f%"%yﬁ% Kgy@yrog-type dopant.
RebRIif iM&prdthtionadt e §18ints 188t follovd théltefrrhagmbomﬁucﬂve substrate"
e?r?dn‘]’s%?nrllcdolrj]%hgtgr g\lﬁafsﬁ’ate" 2re 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



shown as a sem conductor construction 10. The

construction 10 is illustrated at a prelimnary
wee@sesaeng stage of an exenplary aspect of thRCPUE2F014466

invention, and is shown in Figs. 1-3 to conprlse a

sem conductor substrate 12. Substrate 12

831N Eegions RGP ERglY F%C%H’“S@oﬁor\‘ﬁﬁéﬁs?ﬂ%w P OH%%W of

Miidoh didgdegr ound p-type dopant. To aid in

|nterpretat|on of the clagins t I

D ora o D e r dotIORes 1o Sy 23 SkbRding over
SupREhicafie "Ehef &@‘wm?né@dmmegalxstmwmmmbmes an elec’moally
conpri si ng sem conduc teria i nc g

FANRUERE %ter'kaa@fg slsiirisaly W§U'ﬂ%%ee9%pa483d@l?c nja Véord nes also
iRBINHE AR HECTiVE mardrRl 24 8bhéRh oahqu\/@matemaag@ emblib®ge material 24
conprising other materials the

FRT SHaTele: %“H%?%PP%%‘S"I%%W"@“}( P phsé?nszﬂf ghellican dipxide, and in

BB EUAY ds?éot@ QHR bk $éfBEQtd18S a@ﬁieekbdldﬁ SGondlidvd @EtBrial 26 can
substr refers fo any su'g\Portl régglst ructure,

FHBPTiSEi ARG, OF ATe RlSctricaly engluptye NS ARCRiRg-for example,

ek, h@ét&%oﬁl@%gﬁd&(@dolala@w&r eia@(b@]smbﬁj@b)aénm doRBUANSly doped
14 are shown in Figs. 1-3. The isolation re

wlligosn dnsatip 528 BB SR £OEPTSS amssitaple o%e?t(éﬁﬂl“bsﬂlf Isive graterial, or

EBIRSRPN mideridl lan@ X pRMiBulaSAeb@WIl E&RPMES @badist@Rsentially of,
regi ons, and accordin can conprise, .consi st

@s‘“é’é‘ﬁﬁ &fl np Qsbotheef %Gggﬁglﬂd%?“%? iGopsiotfeoxi de. [0031]

fb@s211 shopscrpofsAdrdmiesi @y g vey shd m&dﬁase%&n c%@oé\ﬁg paid of
extendi ng over substrate 12. Each of the V\Prd|

%‘6%@”35%@ aniseteRpicalin piohet! sidewa §paa“r?r%?%éfer PEEPY 9'0”9 such

tigeSvaliBt Sldedall 4Bacer®E0 @8n ebiBplisd @@J éLMabl@&‘e\UéonaWB
cap 2 The central wordlines also._inclu

PRI Mot AeE] oRera s B IAHOED AL FOTIRSS et afseptialy of, or

ot 8t siv®nArtigs al 24 can, for exanple, corrprlse
consi st essent | al or consi st gf silicon dioxi

40eB3In par Vioetlings 1§§ﬁg@psar% HRomerated gy ganqlgo%‘gorgtragttogs 32 and

AXintfe shOWS BRkb-LectBRt R IFiR N . ZpeeriBaliOWBFAIIAE 1 Q@er@hsémd Bansistor
el ectrically conductive conp S|5|ons i ncludin

gatanpich 9 }épgnneﬁﬁaapalbgfn%x alpsrgglﬁn%§6 apgl I3g and fWordiine 20

SorAPTe8 a tﬁéﬁs%’cd??é)e whigh QhteeiRudMAbEtY 8bircE/RREE réyidr 8®With another
Insul ative ca

can conprijse any _sui
@crvéeq/ﬁraehqewn.% UINgLSovEr ﬁ@rr?@fpng B S&ﬁml fsgrediushpted as
m&t@nﬁdo@ﬂ%lf\‘d@l&ﬁ*e?lo%|eﬁfen§ﬁ@£ﬁﬁb Subéttdie CRNREEIBAS 36, 38 and
consi st essenti al or consi st of one

49 PR BRMRISeN H’@eﬁ'ﬁ G%HQ'Q{B"@F@(%Pn tye d ?Qﬁsisffp'OEacfﬁn%Foume/dfam
\'cﬁ'x's'arﬂ@§hc%lﬁ1 colﬁpn dﬁt{éd&g @ﬁérm bﬁtt@ﬁdlﬁg deprgpswtnm Judktrate 12,
s, and ani sotropj ca et ched si
%@pbm'g dgped Fegiqnrdterrt %ndawge%e %W%Pﬁﬂb%tfag% 1 1s.
gsaal | spregically3dbneasiveqEResaR %8 St Bakire shown formed over
el ectrically insulative materi.al g%% 4 (%(5
SRPEe/ERin @ﬁ?”ﬁﬁﬁl 38 BRHAP.JESPRIYHRYY- s,? %ﬁf‘ga 4 3 ct
ssmplisttarffsufthble eRBtridRNy d:cﬁﬁiucﬂ\%orﬁétbnéﬂbmd bameﬁlaﬂ&p&%& 2@
are incorporated into transistor cog |ons 2 and

erlastaly Wi COMBYIR &/l RAERAN ) FOBRUGEY ﬁ@'&%"fﬁ % Qr9wn
¥YEhRbhdRVS AR, isE8Sad 16 @&%ﬁp‘lié,@bnductlvely -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.



gate which gatedly connects a pair of source/drain
regions 36 and 38; and wordline 20 conprises a

W0 e@ssiALDr gate which gatedly connects sour cePdr/EbI905/014466
region 38 with another source/drain region 40. The

source/ drain regions, 3 3 nd, 40 are il| ted :
KMot v aNprdiBoR 08 e £0.20 A2 et B otth B Ty R 5 ative
rﬁ@t@ﬁélr@g er hbgnsd?ﬁ@lemeﬁﬁ,523§gaﬁé‘ial¥§0%rmllycarrmhd s out3|de ofa
e doped re and/ or p-type
eqrfﬂyafifhd ?%53’ @ﬂi’y Wod d&?dg{}{ll%rﬁ)&ﬁ Fr% f@o%g)gm reglon
Eléﬁh@eﬂ@ iRt et sdeaplcymptisdiamy msbrra&tenéﬁmolaﬂldg for
lightly-doped r l.ess de

t endi
TS ORGSR TEP XA T AT So (R ErTES bhb P tgiicate
dtBss (&P dlﬁﬁe%h@wﬁm@p@ctfo@rmdvmeh RO iHstiRtids mamena| 52
regi ons 6, 38 and 40, res PeCtl Ped

st
RRPTSES 83 NPRIMAST SeTagh P3iiehhisIPkang Yized 1 ?g}"e site iével as

%@%@t's\dﬁaé&t@f 48 landI5n defet ¢dhul16trveq;€éﬂ§§tta&, witlheuch planarized
pedestals w || n?rlse a

a0 bong 5ok TIPS 2l 38 1e UgPORPLBHiAceR aLiopriplve oaps 28

dfﬁﬁ@ﬁvb@hmesswhsaéo aﬁ@Qzerrﬁaplaﬁz]anmmeltwtmw@hwsﬂgm@es 47, 49, 51
epltaX|a y grown sjlicon, ortl

Ak RN e RaPplghestiy’ FFHteé’f‘T“BFG SURTER B %ﬂﬁ@f@?{@fﬂmwhe

AHREE suiRsWan Merexay 18RSI alith dﬂi@ta’ﬁbthé@ MaReMEtivang Al planarized
conducti vel y-doped se

d t
FPoR afbbe SomBHl A 3@ 105 s SrPHed S it dfierences
ift Bated 81 amebvaloftRy Gamd@l@&ﬁeﬁf@ﬁéls &mrzfe@memeﬂd?fferé& Ardcés. 1,

' tively.[0035 | 20 and 22 nd
FBoh. ar/necasH g 4P e BeToAt CARATIRE P ns3os S ored in

?Iﬁc&ﬁéa@?bmgacﬂ@rlﬁ @kth @hrf&%suﬁ GRrer &l demeamsrmario%cgmd aditline is

e outside of a nmenor ra CcCo n

TBEmed infipqUiGR! sRRNGCHRN With B S Reeg Al E&é%f%@mugfaoes 47
Arsst M Ve ri@ iRy fodls s@a@@ﬂod@@ﬁ&cﬁ%d&ﬂ@n@ aht abfgce 49 can be

mat eri al |nclud|n%ﬂlfor or un

refgriegida aé)@l kittige cniaet legationp oapgx'z‘rerﬁlo R:e?dram reglonsp géj and 40 which

LRIPRNGIP ResHdctshlith BéRstald FPaf 50 kain bbeciaheao %ﬁer‘a@e node
of the invention, the insul at|?/ materi S% 2 conErls

qantans seRB/Stain [RAUISe AR RHHoLFe a'Bl”éQi%’P
éd?ﬁe%ﬁﬁwﬂh@é@bstamwmém&reﬁﬂbfa%%ﬁ&tl148 coﬂ@oﬁtb@r&e/ciamfreglon.
t he conductive pedestals, wt

Haion peouiasislion goss ety fanneded RAfTB G (oSt cton 35 San be
208 25 @f billiRs bbb tt\sBufRRFaiR Fedibn BB anwarstrage ﬁod&contact

sPplodg e ogon g 55! e oo EH D SHoy Sontced i ranSisor

SFaItRN JRM veakidiRehaas ©a5|t||@@b¢mbutrsgur05rwalpIr@gwm Bgeadd a
surfaces can be ex

Hprage e gentact %OHEC%?%%&{F@'Q@ 405, Jﬁ? 8@85 tQﬂé?P%@ ligg GRMRS:

QHfrcHdralrerégion¥intd) o Aty bbebmpusitibrally iddntiex adHeastorage node
fferences in rates of renoval of the various

maéaiﬁawgeafqm %Yt n the different surfaces. [0036]

|[003?P ocessFigy2 dress thbetheltigyecortad @@’h’(edfbyﬁhé b@l@Blnﬁﬂ){ﬂf‘Sf
are forped in el ectrl cal connection with

egdreingiegion NS Redgatabfisgt Al g aay oA Pl Sp8tcls,with the
SREMRFhdUBRI Rebsthsa tlfé)tﬂﬂllﬂé bbmacmrtdy tiid las&led 80 @hd the other
pedestal 48. Accordi g sur f c%
source/drain regions of the b|t|| e tontact array emg Iabeled 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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and 5 1 can be referred to as storage node contact

| ocations, and surface 49 can be referred to as a
whedaositma2cont act | ocation. Al so, the source/ drBCTUS2005/014466

regions 36 and 40 which are ohm cally connected vvrth

pedestals 46 and 50 can be referred S S a

Resteeiats Of do PRUSFRIFLHCONRSi GHEY bgHa Rk A e et Siferarain

rreg@)hQ Bf 3 s‘&ﬁrc%yhrblﬁ c@hﬁbfiéﬂré)b/béi@ﬁﬁélbﬁ@4wﬁdale§l@@@t l&dve upper
can be referred to as a bitline cont

iareefevaIcH %@V%ﬁﬁamfﬁﬂngop‘wé Wi ihe grra%fa%UHa?%a? ghRedestal 50.

gedg! v compestrslvd an bxanehstdien@@Bs bf p@ddsﬂiﬂs 3, @aihdtm) relative
referred to as a bhitline contact sourc

SO BIIORo SR TS BErEABH AL OUP ke Roceag] B abar of an

AP SrReoraGuIn6R! SBddl IdcBHbIY e DR 88 bXieh@ mﬂﬁ?\teﬁ‘@blurﬁn or row of
transi stor construction 34 can be referred to as

BichIlpgations n/t\raarhersféwaaenarﬁepwf@wf@ﬁoew"faw&hesemer‘%r@réa’fed

RN B9 McAGEN 261418184164 As Be frelk Alusttitior &f Fig. g0t ed t hat
the bitline contact source/drain regi ons na

HR40e conpelsrinodivat IQFigeiént.iacatiefnea ofeh §Tl°8)§29g%f%6‘8@ over the
é‘t@r%b@(hbdé BYHEEY 186RbAS (s%@biﬂé‘eﬂry ’ﬁw@%’tﬁroﬁé 87, A &chrfe%bondmg

bitline contact formed conbi nat i

dhe HRPUMRPSUTiEgPDAT RABIeRINE %%é@ﬂﬂgms'fh% p%%ﬁff‘e%?toaﬁfop covers

Rk rsﬁ%a@ef n&!etédn%t %Bﬁ&f‘st But Mek ot B8P tesitine thtﬁb’d IM(ﬁatrons
éedesta s of the bitline contact arra bei n%n abel ed

pegiiplly.Hae &cﬁmnss%@%%?car%p%@%r% §UPPRENGS! pYfaRgs Of

;%Hé"s%‘l‘é 4BRERAF0 bel‘h’é@etd:fﬁ&@b &0 waRid Re6lEibleah $hHHeR Y Big. 6 as being
per surfaces whi ch are substanti al |

| a
www &hﬁ@i%q?;férh%%rpr%ré%cﬂ@g apfl speeiiicaiiypeiaigd ¥rp%%§%ﬂrngp¢>@endmg to

sedtRRS48 B 66.NensbRh %Qﬁ) TP Qo BvACH F@BXoisihilBly the drawing
source/drain re 40 and pedestal 50 1s %art of an

21 tgyenythasize ﬂ%?ggh%fea S@@rﬁ%ﬂ@t O\RI PReFi@ls 48 and 60.

%drkﬁr] pedesl*rﬁ:la‘ftrc@rfar%@?e&@ YhE emm@aaoma@pr@bardns@@h Be d@ﬂélﬁgred to
abel'ed 62 and her source/drain regions of

%mse@mcawaa firstest cheRnchietvgnasies ggd i SpEg Lo onisst 'ar%“ons can

@@c&%\b@eréﬂ)@e&or@%cﬁrﬁﬁ@% &R oMkt @61%&*&!%?\6@55! dhlsMch aspects, the
[ anar with upper surface 1 of pedestal 50.

o gtelyston oan é’ﬁﬁcoﬂﬁd%@Qﬁ%P‘AW st seSRDR PO cgnductive nodes

@ﬁ%ﬂ%vﬂg%rfbﬁmg@%x@h@m@%rroﬁ Ifﬂt Y fhelfPst@Re ofdRidlStve rﬂ)ﬁ@s
al so shows _that pedestal 4 uld, 1ike pedest al

$@0424r t of Elgh siary Z3casy b%@%reé@%d fﬁ@d@eéeﬁr%rt%hqpsaa{'r"aﬂw@nv

oMk Fhefitlae Nl it Naghee, 1ayBr R cdrPie Wtraﬂylﬁﬂ?med entirely
['ocati ons. Anot her st o,e&ge nodé contact |ocati

QAo 1 SHESRENY IapsielegiaskpRANGAL i ay e RsrPUpgeFently
Jeﬁhﬁ/e&%tﬁ%n%{srdbnﬁéﬁetbﬂ\ rdlﬁétfeﬂﬁ trenaydr. E"h@tohﬂho fa@ﬂﬂ:cﬂrocessmg can

Referring nex a patterned etc

baUsast g8y B1ask Nast B iBLRYeh HihB s TOMHIch Gelies e beldcted

bTREHY \K/h.e@brevrenrobed e #id &8s, 47, 5 1 and 63
corresponding to the uppernost surfaces of gedestals

4804380 andPesrnedraish sian & sRECOBIREIRE §hY 5 Y pigleckig material
RVHPDro e 6RRINEProdcPlct 'IﬁBﬁrtrc@lblF asiRss, BRh VAU cdrhémprise,

bitl1ne contact |ocations (specificall the | ocations
asigh gseentialty iy Y<oBRiaE W@'qra'nrrr@ﬂ?@pe% ignallyy of gkergatiyely, 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



pedestal s 48 and 60). The etch stop 70 woul d be

visible in the view of Fig. 6 as being behind the
w@bk@sg1bl t he cross-section and specifically beti/ns2opfie14466

openi ng extendi ng to pedestals 48 and 60. The etch

top 70 is not shown in Fig. 6 to sinplify the draw n
REFIQ1G, 1B AOMESPECREPL R COPSR! SBERTEMY - &F SEPSigy AN Undoped
pegestal s 48 and 60. [0041] In particul ar aspects, the
bitljine contact | ocations, can be . consjdered.to .
¢844 s pondnitBe shewn asrestpf e %HMF?@@“&@&&@ /79 e
Sb@itRagyuiiRe ehdimet 16otatdoams 2aand acantinyiges edvitnally above
correspond to . a second set.

of ,conduct i odes. In
YadrRnakiveertss femedda 8P ae%ﬂﬁﬁngﬁﬁp Elchpigia /0 s shown to
SIRRRALESHadt @laially hBglafRcand e wahdibenthuksi1ee1 iedemd 22,
whi | e 'havi ng openi ngs extepding through it to the
a0t fgfthards sppwi ‘%R'fktffgqt@@'eW@@é%?C 98%42] Etch stop 70 can
oot t er NRefekiHgndxhed [igsig-e0l aphagriddly isziafige aayerial 72 is
appropriate nethod. In Bartlcular aﬁggcts, Ia%er 70.
toane®avemattpEIA\PIGTLT AR 40 At WeIkRS OV it AU R €08IGRLIPPatogs 49 and
endvibhenl BekeebRf havinG iaqikenadized Depdrayhcsan be
subsequent|y renoved with an appropriate etch to "
4804811 n t nsSVial i MalsHBt 61 ARSI oS 16 SOTOPRRE L Fopwositon,

5@ dobhpries B AurBRg lof (afets. Shedlive @vRérid] e chayiRlsof@ aspects, be
whi ch defines the sel ected P rtions which are r nnv?d.
Héﬁ ﬁ)e selectively

(wered tR@sandpsuiatyg Angsspfatenaldd ivf sptetad yhir qan

SRS tekRivaiy eRHistabr® 1digakRelal bEpdBis, @fdhadioh@¥ kang layer 72 can be
appropriate_etching properties. |n rticul ar as ﬁcts, .
arietip s aAES EIRFHN IS Btve. Blatariel auda sReand Fsctigall geulative
FaRsibs fePlclayri num oxi de. Additionally, or

alternativel etch stQ%%7O can conprise, .CO

- ] , sist. . .
49t al | gnséhatlveomaa%'ﬁg earpeoraRTSeEsY SHiePIe echicalippulative
@ém@sw%no@éaﬂnmhz%troagﬂ BoEnE@fi‘fiéﬁsS]tclﬁlBéﬂicul@t §$pe§:ts!;) Fsﬁ@ttiﬁ@ma’terial
conprise, consi st essenti of, ar consi 0] . .

& MsoRRIse,Gogeist er9epially i neiest eapof bei gf@gw-k dilectric
éaiedial SAcPE dopdd SO ddRD LEW-IE BisREirReRatelials @ﬂiﬂargi @xicdials having
such can be undoped. §5e0|f|call %h% siljcon

d

: I, 1y i.oxj.de .
& iplesiRRANSENhGSHPBR A S1B0R SRS BRUEPRERaISTal 72 can be, in
sdiRé ﬁ%ﬁbctsﬂé%il;%bﬁ bxﬁb%idrtﬁy @foré aﬁpétﬁhéﬁ @;Sﬂicoh rxBe’ed for etch
aspects conprise, cqQnsist essen , _0r consis
#PP 4A- @@E&w Bonegsilicep OXEes AP %‘ﬁg%ﬁé%@%%@@ﬁafsﬁ Shass
i[g(m]t i Onaﬁe@rﬁ@rlrg@@ tlcgltigg.oﬁt{m agg pagicalagly & 'Fig_@.au and 13,
above wordlines 16, , an . .and accordi, S
Grunae 6niA 9. 5080484 At (aRQIuoh 18 B Br AR ) Jie trenches
BRERY Emesly HoaglindQlatie MBtesiaPTR. 7AcdotdisdipWhe trenches extend to an

hysi cal | y cont act electrlcally %$ulat|ve

p [ . caps 28 of

et ifteedaf ity st 70 £6d g xtanods hefiling Gppiatiopdlions 49 and 61
é)kﬁb}é@(tj im[o:ﬁ@ﬂgﬁaﬂgefrrl%j stemaiob 7P mfcﬁ)leﬁﬁgs b&?éﬁbndﬁﬁ exposaa

next to Figs. 8-10, an electrica I nsul at1ye .
R SUdor of PBRIREd ASVATE GJat SPlY ARERALEp hapPegings can
wRbhd fSa Mefint dtenddiidtiv Reate@N {aueh als @O of Aatividoadetiofmad over
Material 72 is shown havi g a RIanarLzed uBger ,
gQidugtively -doped silicon of locations' 49 ahd 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

9



[0046] Insulative material 72 can conprise a single

honogeneous conposition, or can conprise a plurality
wo@Roosayaes. |nsul ative material 72 can, in SOMBCT/US2005/014466

aspects, be referred to as an insulative mass.

Material 72 is a material which can be electl

tEnehdermadipa shgethabingdienciesppveghe PRO%r\?ﬁ@aP%r B! the bottom of

A8 ﬁ’r@ﬁéﬁias |t§¥cﬁ|:?1e§:t(§)l@e ABrranEr thalb( He 168 of thie tk&wh@é eT hieeﬁo;bé)of the
as a first electrically insu |emate

Sl o etaohss £ b ol SEMAE. RHOW T Pluss s SR ad Bglagve to a
JPRAT nd MSHsRIwnY e TRRIEREWRT V "Tshapaf HRMNCAEs édlybe advantageous in
suitable electricall é?ll nsul t|ve co ositjo

feBhei Haggssd dHeCH R erpiahay RAGHRIE %rmeg'rat@%ep@et%the trenches

winseléh '\A)(c%rrl'ﬁbl%ﬁ béfiph&dy WahIm&EMEs for@ed GOMES b?dttom of ’the trenches.
essenti al or consji st of one or both of a

d0Q0kct r i c%‘?a‘{’@)‘ franchavigible Ty Gised ! & renchPloRnd e LLQEW R“rface of

b ebsGtUctién BRLiST 1 BbSsicHIf caNYspBREEStd @b§tté‘rﬁ‘éhﬂ&e30f trench 80. The
dielectric conStant |ess than that of silicon

GG BT EEPOTEREED o] o g B SR DEvISe n the

Abb 'oF Pl@ PXhéd SeM?'b%HmHShéTPlbﬁe Qﬂihé(éréé%aéécﬁor‘ﬁah(ﬂ mlf@éllﬁl@ehmd
use or etch s 0 i con

the @paws@acomoaﬁwgft@ HBPEMER- eHW%magegla' f%@fzﬁé? Rarse o Sigwall is not
Ql?% ih ®igT19% sMp‘lf%ﬂhe@FHiwﬁ%”' cularly to Figs. 12 and

trenches and 84 are forned thro

i[PR8T at i veFigmt bshoyrs that th?ﬁé?%%‘@ﬁ%@&@%&#@ﬁ&f@ﬁﬁ%l% etch stop

AR nI RS Haddiay 6f iFBISHeAap 28 aheGRIangBY (suchenaterial would
trenches extend to an upper surface of etch sto

{4plgaIN oS RN HEIE)o 2R h @ISBISIAPE8 166 ﬁ?%@‘Y%&%‘ﬁréHga%“Q of
s 48 X RARSSe blthQida bbb er e delebBlalysdteing Q}sul'ﬁh@e materlal 72

openi ngs can_extend to expose a conductive surface
letpdide foerNdygtivepaterial 48agwsgﬁgvﬁ1ma}gnla§,2r§aqqq,%q yandtlrpéjlatlve material

fwelﬂ'ﬁéaﬁzu%@@s@é@@ %Lﬂa@lvé el 2 lcah @Bnélé’cf‘e%bétitiavyeof or consist of
material (such as a filmof native oxide forned

danedidey sy 7%@%@(&9@@ PRSI 9% ANBRE HG0gpR @ﬂ% (or consist

WnckideABs P gogRIMBY S thel dkidkLdt Sest R t72P fnﬁ?é?c@ﬁéié Eg andi 8048h consist
The | ocation of the trenches can be defi ned

ERBRIAN O41<8 SBRUTIGT PP ENONBRE SUTTAes 44 PR 391t gosentilly
rabt @n@%ﬂoﬂﬁ%%ﬁﬁjfp‘éﬁ sBRfdondiQive ShA¥RMI. and an

opriate etch material 72. The photoresi st ma

a
E&%e r enpRadicaar @pPigéions, @HE'W%&*&H%C@F Biifegnnects can A6 formed

t-gydP\'eCdfllnlnd(e ot R¥Slordithedi sl 183 0rard 2hdeans p@ifterﬁifngf@f the openings
about 100 nanonmeters to about 500 nanonet

REIBRYeAT R (@BeUssed Abpe W‘Hb%eé?fe'ﬁ?ﬂtot'ﬂ%? e 73&*? f%PHﬁ'?Q [
&é%%lﬁ?@ﬁthb'ﬂ%h&ﬁ&ﬂﬁf&@h@é@?? he shown "V shape Thus

tomof the trenches is fornmed to be parr

{9G&31t he t bie Beulgtie MAeHahEsTemAng Ay dorRation of heirenches has

aﬁ# G@d@i‘nb& Rifabd80 bh@ REPES skeWalPSurfdceE %@@idfﬁg |ﬂtthlé trenches.
| us or _m nus relative to a vertic

i ). TreoRRo™ 1B Cah hp exRssed o HoiroiB cleginae dean the
SH4RBE BYRAES afiBr OHHARKRS of IO FESTHEB %r(a@?’ﬁﬁléte@ﬁm'b %ﬂn@‘é().lch cleaning

in that materials forned at the to the trench

GaN preprigéNeeXRoges sHARGasPr PSP ?d'i??%fﬁ‘ heoBRiciE materials
foans®theidovbhe bottom of the trenches.

[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



[0050] The only trench visible in Fig. 11 is trench

80, and the upper surface of the construction of Fig.
wdaloobasilerl |y corresponds to a bottom surface PET/USINRN4466

80. The insulative materi aI 72 correspondl ng to a

si dewal | of trench 80 wou ﬁ si bl e Fvyof

qempostien gan GRMAKSS ARSIt %ﬁ%ﬂta %.HL o5 FoRgis Oé?é%f gbdemspta

dusRR et & 'la_CF@P let&ﬁthﬂﬂnﬂ@ andrpemhggeﬁ QftricRes md dmen@ulk material 104

trench 80. The materi al

Gag q@&tpr@ﬂoqmSsShefrﬁeaf'a'WPf¢Q5 Cgr‘ﬁﬁﬁ 'i Qa % deXEotdingy,
dt&5do dantbe d thrsdrRyer $thék, whith %n@to@ theuhyérs berd\gttmgfswmmtrlde or

UGG T RO SN a——

|H%ttr%rrla§bed@9 Uhel a&ib/e%nfeadaln}bohﬁ)n%é | domeiat 8ddentiall)of, cara;@nalam TaN;
stogs on the conductive upper surface, ﬂ f ede 9

tha byl compogtien E41 EXAPIS, CHRSRPSPOTAbEPlF i '%?0 copper,
ShGRED that BStHoR teMPeFRErRE 'uﬁllizeaz'vﬂhef aEN hieCl Q:aﬁ @@@é@d}mmda’ted by
material 48, insulative materi

qther feyices dnehshawnayvhiol maiyrpe@spgla’rgp d\ut%&g% @/@.feg comprlsmg fragment

101sMdicBfdnagy Bﬁél%’rhzﬁivel?zstﬁéim @9&31 édm&%‘é@lém@hthmazf or
consi st of” doped oxid %&can cons

0086kt i al |9ﬁ'@f comuog%@pgepa@fcaa dﬁlééeq)l{alaaigltlt)arto or alternatively

RS haterRis cﬂébu@éédjﬁbév%aﬁr sonsssitionanot Aad avk @est@ék 100, and further
material 72 materjals 28 and. 30 can consj s

ibisde heiuappipiasd thajradhasive SpmBesiign 1Q2dwnha ¢ i“a%ate%H dulk material

HPedh ssiRel fefedno aRNSirkkeS RRiIAtieAthds T, 78080, 82 and 84.
consi st of netal or d%ed sem conpuct ive ter

Comhisfiva matsipts 108100 WG 5RN O&IPERRY DYappr DR lgtrgetﬁ%g,cludmg for

é)!'éh?pﬂ& %@erﬁ:ﬁj’r‘ d@SosﬁtWrﬂpﬁlyéi@l Ozﬁ]ﬁ)rQiepHQ’( iéh, @ﬁd/bh Slem;ﬂatmg
nes 18, 20 and 22 durin ernin

%Iﬁeiﬂ P@HC%W@?@@% %er@ﬁ'vwett%“%ae% §@@Eaﬁewg@w 4p Bl fi

‘&&Tc%é@ R6e7d, @OF&Bﬂénd 54 7Pn élféﬂ/a@bedisl rgundmbiesia Pl @hrbe@nsidered
the trenches thro

ﬁowpmwtmﬁﬂ@r parfially "'?%?Fﬁmheﬁéo 5%@@@4%?'[1’5?.*@.‘?0%?3

186571 enchesndirBvamaiiRey Mncﬁﬂmf &6 %Ie%ﬂloanbdlsalam%m storage
Si devvaII surfaces 92 extend %t% into the

t
e Rch RS BrEOLGrL 1B LRI 0l 06 LG o st wit
&iluﬁé%bﬂtﬁctt (edesRud A Mﬁrmsor@ﬁ S@Qteaamgnhrbogrﬁrpémﬁed etch

t he trenches throu h nmater. al

%tam 78y epeenons g sbiegurdeecondroRasEd ddnpryaca ontacts
ki @Eb%r&ﬁe§ BN GlthineEcIiBdct bb@dstals. OAB@ﬁdhb@rﬁﬁfdaéuve stack 100

Ref .
o 8 Garsrioee] PPy BRBE TSt HURGracalact opisPRaaTgd Y o upper

&Jr?a%@@ﬁthé@nnﬁe‘%@or%bt p8dedl@ld. 84, and al so over upper
surf aces of insulative nmateri

. Stack 10 ,
%’iﬁ ses AN RATSUEUERDE LRI f1%, 04 BQHREA i ficker over
AR 70 an 404 pdabbiar4s.oT hl@%theQB tlﬁeh@ro@&b@(ﬂlomébf #edview and not
qu conposi tions can co rls l e TS or can
@@W@mﬁﬂcmﬁswﬂh@g’\é é%e wcﬁw W}%ev tinderstood by

é’(ﬂﬂﬁé{ln\QQﬁé’ Bifb%?;isbbtﬁihs%ﬁmg@of@éh@ €6. TN BloSE-seSRAINT IFR]. |15 shows
or consi st of el enmental _titanium

ﬂhé‘?%“ﬁ Rorar Qg G it Gt aANGHoR it 4P @ﬁfﬂ?ﬁﬁw'aay Gigsseotions
tag i do, BRY 8d @bssl8ktion 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
11



can conprise, consist essentially of, or consist of
el emental tungsten. Accordingly, stack 100 can be a

wao booseiiiayer stack, with one of the |ayers bei PQI/US2005/014466
tungsten nitride or titaniumnitride, the next |ayer

bei ng titaniu and the upper, buylk |ayer bei
GHEGOE B, Tt BR ERd 84 Eeb SR Eine T H AT L RR! s pReg gurface o
ﬁ@crlii 06 copSseadcoiplishedl by, B examples tharicdlahkctanitat fistishing. The

I N R A
the @E@léﬂ%\ﬁ@tl gﬁ tnkftihhi?ﬁwe\é\tmﬁacﬁm cﬂﬁﬁtu@!ﬁivé mt@mﬁl 72. ltis tobbe
acconmo e ot her devi ces (not sho i C .
Cerpor, Davar e hehbe,pRnaNZE Rl ga 'E@éh%?&ect%@me invention,
v@ﬁ@vte ist@ﬁhlfél d} we@érba%gg ,eérfcafdhdomlmglydmtea@beﬂaﬂfe@an 06 @RP MeSupper
el enent a a. . er co ctive materials can .
SH0F D0 MRSHTR MEN BOEIGHORAIY SElayt Toampet §iave of atstial 72
Bt Sidiad Brighi 16 entsgiegaradese for conpositions 102 and 104
of stack 100, and further it is to be understood that

1 é(pl El‘?l qgnsxdered to

RORNi ve cOMpeRIAFHI? INgs 1d8n! 18 189+ 1H2 A4 9an
e iceadlcod@ibtica inde irstbt 1Ab ¥naibnes febd retshecelifdra©as another by
within trenches 76, 78, 80, 82 and 84. Conductive

iReil@fvednated®’2and 104 can be forned by any suitable .
Eh?_dt ' nchéﬂ@irr]rﬂ@,nefxlﬂfo Ry, af ReVatenal Mgﬁf of conductive lines
eposi tj on, physical vapor deposition, and/or .
ELAT8 lPaiRhgis ash s alosar b reguchop eEhga tean seiapgomplishes
\{Vm,%ﬁhe?('arr%)g% a;tgyl e’tgg. ¢|ggféi sﬂ»gwgzhspieommé iabdntioh] the concflukctive lines
renches 76, 78, 80 .82 and 84. In suc ect s,
SMaT @D 14 0.0elakh e dha e rIanEat b Fb PRER dapRich TeRees 76
'ItQ?}VBb', ﬁé hid F%'()ggé* récc:fotﬁg@hiﬂ_ﬂwetght Q?tﬁ‘é!o@f)@lhc}{ivg ilihésdéding)dre considered
renches. nductive materjals. an r
r@pe@tqnioé§n|%m9b@1>PféP@&0?<§l&m'%mr%@ W %%&fﬁn&l??s so fhat the
PERRSE BbSordS iesE thanrshtifaly fMedetitiths tepdudlive atiterials. The reduction in
el ectrically connect with glt|ln tac

onn! can t pedestals 48
a0 eSS BRT g 2188 B6 RATTIdeTerio (R BEPRLY Risges over the
(%rfél(tj]ctﬁ/"eQiﬁeg,QNitH ihch@c@itﬁﬁ‘éhoﬂé@ e6irespontiing td pyiEiBhd Ofthe trenches
g&cjn@pgéélgr\{ggﬂoaén%glgyo’qhgég@&qsI Qgrlél h%&contgzﬁiﬂsgc;ng(&ct%%%gs therein. In
HB60NEHIB G shche® NG UBH, iB¥ @ng 8aGin HAQoRsilelzd t6 BB St @achdspwhich at
hysically contact bitline cont [ fi

B5 erespp alece Fisses0-37 A 15 N o Rt malsral o leave

ver thbQBaGlictiVB entail Wthin ige fildt 8hdtes 1 G2cls bpawingn
14 appears to _be thicker oyer_ etc

i g. r _etch stop 70 than
SR ANt ConslucHyR ategalquiny HeTie! tEneRes Ve SePaR Bpnches
#hieh Bkt a0 e tofRtil®matdHaRAGE whith dte Ghoesscdadtaitdtbwithin the
material 102. Such can be understood by conparing the

lpblsancagRti ons of Figs. 15 and 16. The cross-section

qb0d219- 15TEd et liddbe 101 18; 800,0f22 41l FEidthavé dottbewurfaces
cutti ng?throu

h Fig. 15 perpendi cul arly cross-secti
T &Pl Jpp iEcda A32.ctig ecpigi 198 EriRgHINgIDRBITEN (g 1QR ibpotom
§lrrtlced NendREILHOTBEAE shéWen for @onditive Bve €2 dhipGaridhng Slkgim only in
Fig. 16 obllquel Cross-secti

g1 2 THrghaig Py Yary giang (56 oaprugpRInes P YD preyas] that the
dRutHeNinagard #RMtef Gver 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,

12



remove stack 100 from over uppernost surface 90 of
insulative material 72. Such fornms a planarized upper
w@kaca21106 of stack 100, and al so fornms a plRCHUB1095/014466
of electrically isolated conductive |ines 116, 118,
120, 122 and 124 fromthe conductive nm a .
WiiehiniBR AP EPRisAIoRCoMREPORgS b gape%@aﬁﬁ%ﬂf e conductive
liHes.. %éﬂh’iéﬂal@tdﬂ@M@fs dhbﬁlnlﬂh@ﬂbr &anduane vk 1D4askd &GBown only in
can_be_acconpl

, for exanple,. .
tige?R- cHe | ﬁ‘é‘%ﬂa‘(ﬂ?“@aqa”ﬁ%‘m @ﬂ%@.e Ggﬁaugwsme%f%iﬁg&eﬁ%f&t‘? gepson that
thercahd@hive RRSY ar&lllﬁlf:la&%véﬂtﬁthﬂé cohtackoddidnwhéuzh dsshe locations
approxi mately at ane level as the ini

@mwe@eg@%fth%%fﬁq ORvAQ 8r afcorgngly cap ai’%aeﬁ@é’er lateral width

S\ eeshifife comaveedtions fdn dvaethl Adtastop At @chTihor ivBriation in
particul ar aspects of the invention, renove sone of

'ﬁﬁr%'r‘ﬁ"(étf‘ dpgs ”Sh%ﬁe&ég@r%%‘r‘é?@”#}?éfchlﬁ}ffér surface 106 and

gye4pper ﬁéfef‘rﬂfgecogﬁg @f3 Qﬁbﬁﬂiér@uﬁaéfe oy wher fragment comprising
el evational |y bel ow

eangtrueignstQdg d&g,rqj'pmpgcqllh @ﬁ)‘ﬁiréﬁ ﬁ&'&‘f‘f%‘ntﬁ‘e qy@gbl]s !?ﬂ‘@n comprising
& ﬁaﬁé’rﬁto'f ¥1@a1?htﬂi@|§s 1@ to %é%ndé‘r@@od I obi p&ﬁém@ @Bn be utlllzed

consi der ed be spaced conductive lines, in ﬁ% ?
e warer

peldine: oy exanpies? weav'@%a%féednmr@tﬁ &l QF{SPP.%PG’Hy
fréb‘t‘rHérﬂto'f ¥R). BB iLsHoRn t@%on{oﬂ@@é}neﬁﬁfr? lafria gegl@fxtfoﬁé)(aﬁlp% .a DRAM

an el evational height of conductive |ines

qri@/ re@@@? 150 anchAdeaon 152 PREISEA L0 (e BAMPRCASEA THoBT Bt A dashed

el ttis @ﬂlﬁze@@o @6{%\@F6é|té §B§G‘nd’é@!r§i Betwkeh ttex@meploty aaydiegion 150 and
etch. In the shown aspect of the jnven

PermelierarokeDionde2a Dot L. { 85 1@9&%16?\/611{P8H0WP frpyersing

Q&Qéé’ﬂﬁbﬂﬁérﬁbﬂﬁ a@ﬂ&?‘r bih 168 a& ARl deptiSs Be parpheReregidh 152. Lines
he reduction in hel

h .
(a6 1576 150 ded 1BRARDEOESHENE cRIMBIeS A B! Sythe fnes 116,

@@Hﬂb afo 4ded zzpcmglwsbéd/ BbdRt Qlﬁdj ﬂirmewm Adédorddmeetwidnedes
at the trenches becone less than entl r

TPtidokay Berien "B rRBrEP e EOSThED: JHaateeiod. dohdphni60 and

ob2 WietERREy el piiné iINf&EoriRbtsal SO be considered to form
second trenches over the conductive lipes, w.th sbech

480sRId t r eMBRESPRY IO BEIBYRITIAY S 158 FefoonRg thitt toa
bcﬂ\%'ﬁfd'g%éug & h&¥ bitfite ﬁ@c&ﬂwe@@&ﬂﬁ@h B thisrer’ aiﬁcw“stpeﬂﬁhérﬁl region

hei g@t of the conductive lines_th %
N oPTsR BRSO 811o 0 B i LI R e formed

?él%ntf daﬂ%bcrbé@ﬁfé'ﬂﬁﬁy alday FddjicH 1 Sd@]opdé?@ﬂéﬁall igH FEpe e lines across

ﬁ%rtpgnieraéreql@q ? %ig@a%tﬁlg%p%%tg%lgwtp%ggﬁ% C{y{g\{[ﬁinning of the line

kABsstls shbivRiimFigeexd-pe Sadpl"@@ﬁl?%ve@tﬁfbr@ﬂﬂ I’ftheﬂlgﬁas extending
remai ni ng over the conductive material within th

RATPSR METERCNERY OIS B0or bt GRCHEST I < BB B Righigmaterial

ﬁnt‘,@ldﬁ@nﬂ)\ﬂ'@Réﬁﬂi@e”ﬁicﬁélltl%grapﬂ‘f‘&ll%hﬁé?n@tﬂ hétatdsist! Yhe result of
contained within the first trenches.

S OMRSIog eS| 94nd 30,118, 180 310 165AC 08 beripheRs Hegialy 452 while thinning

Brlhesksess Aepsort dRay Adtfibrl 140 i6 thdt @feﬁlﬁwe’s&ﬂll h@ﬂﬂthé desired
hei ght 136 extendi ng bet ween t he toeg and botto

wgrergee hicknges RaggRberabipg|od 1SRIRA YOI BRANATTAVLegiPRA50- Such
dertalR the liABsld Save OB sPBEDrhb 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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Fig. 22. The height wll vary along the conductive
lines for at |east the reason that the conductive

wo pwed1ArEe t hi cker over bitline contact | ocatiPCEHUSRODN4466
as the locations shown in Fig. 23) than over etch stop

70, but such mpor varjiation in
e RESTBh oL RAC B WW@E?‘% SRR A Th various
ddpBes of HEphVaHEios! oped | at er al surfaces 138 and 140 in

sing relation to o t ddt
BRI cr 2, e Sheamaih ol EaS 2% 2 Gt Gt epinfian uoper
ﬁﬁ&f&gh@ﬁéwtﬁe\?ﬁs I %)t 8p athcri] sur fraeesohhaas axtdnd=8 wadth of the
e W des oln | C in t
RENINGS ﬁaﬁb@%cw‘émsﬁﬁé@ & 123, qgﬁm@@%%“ﬂﬁg '%%%a Yisth yhichis
dreaxesihamh e laddranabitid 4t (Figh422 hisd 28)03Mh@ Dbperin@Et portions of the

conductlve line 124, and i1s shown only in Fig. 22. The
ingteral width can vary al ong the conductive |ines for

TéodBEaSt t RErefrPRSRARt {oFags. e an duetricary Insmesveneterial 150 is
thi cker over bitline contact |ocations (20 eg% gf
fpERed VNG tRANIHRNEH ORPENOS AT inesn! 16y d 1 8.etPh efbdgr afpther
RERSTiHsUMEVE rBRABrAABE iRfoMnEE vithiAtiBs WldeWedprrt@Vi@bf fré&ches 76, 78,
bitline contact | ocatjons than over the etch 0
&E’c%u@ bje lower

048R A OVORINEAONGHEtIVR Matereia O HOZIEIES faRan
6d?ﬁordd)f&ﬁé’%§h&iest Nk idgUldtio¥natériP 640 iRefoRnrdontprisingle @anarized
an upper surface of a wafer fragnment conpris

(SRS EATRSR) B W & SYPEGPIAEPPEaNTYE 1T e b arats 80 o

RSB GRatbhg 7oaySuéh dah bem@wnplwﬁea Iby] 108 e)@am@étfﬂlm@; tefnches 76,
straight lines, it is to be understood that

PP efhand &h Wb sutiiclentiagulaturdnefarialgl 508 FO@QE?E%?/ fil tng trenches

%%ﬁ%'&ﬁ%nﬂﬁvbﬁﬁﬁbé‘r@hﬁ@c&@ S ehdteddl W@nmeqﬂ'é]ﬁly\pw‘rﬁﬁzmg
ragnent o

BRERY) 1800 P TaNE FATT a8 RRKRHRESS ¥ gt GAp = lgparizaton

@eﬂﬁbéiadc@m ﬁéh Rﬁre!x@m bhérﬁlcélhﬂemyp(ﬂﬂ‘shmg
regi on. ashed '|i ne

1 1is utilized to de
g S a0 s R B BTG aiget shuface
RRIISPBRE Bith tRE LPPer Eadacdd Jesi rA&érial Yotat ahfevali&ihl BNt of the
162 are shown traver SIZ@%P%Q oss t

WRPGT SYTacs POk} plagar mﬁ?&ag&ﬁqﬁﬁ%{%e ?@%‘¥%910d that the
Piararizblidest hatdriallis0, cah?8mold Sorp8 di thedn&tdhal Tl He® Qélmﬂdmgly the

t o conducti ve Ilnes simlar to the lines_ 11

YpREr syraceg0rf mateig! J& gl'g\cprgﬁeﬁe@g stagpe ¢f &xg@%’? 23.? can be lowered

REEH0E Qﬁl@lﬁcdﬂdnhn bh@r ﬁfﬁéé&ﬂ@ sdesis hisoedian thht even though
reference to The 1 nes 154, 156, 15

. 160
RASETEO0P PO DR TS ATIPT Ao RE4SBE ABE EPESts (not show)

WREER] m&?eﬁala%mebmqﬁy £t8Bed BACRN Eatiost tIh§n bémg pRAagd i on
that it can be advant ageous to have

il09790 c onnelbpdiatiys PRCHRR R0FARGIMPKISE 6‘§¥ SB’éﬁﬁ%ﬂ’S?‘nga”y insulative

rrnaelnen bikBtefcialy @mr ridB AOh e Al R@WhIcBGhsuMtiLd Gatditds 70 and 72
thick lines of Fig 7-19 can be formed jdentj

%Qggele@wﬁly)etq}epa% P@aplafﬁr A3p§Cis ol ﬂ}?e'PY?m'QP eré’@# %?KWIII consist

dsaéntidlip@f, |dr%@ﬁs@t¢d‘f@xﬁ§o;&ﬁf éllﬂbﬂ iRl xideg eaddtial 32 \Aﬁllanfbr%l@,eessentlally
be protfected wi a hat t e thinning of

9f; ﬂfecqnﬁiSERfrfE?@€§”'§%ﬂHXﬁdﬁ @ﬂ matesigl *252\1‘" EE .Eéaefaiﬁ*ﬁwof or
SORIst Bodiltdofnsri@é. t he lines extendi ng

[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
14



across nenory array region 150. The protective mask

can be any suitable material, including, for exanple,
w@bwsolilethogr aphi cal |y patterned photoresist. A¢EUS2005/014466

result of protecting lines 154, 156, 158, 160 and 162

acr oss rlpheral 152 whil e th|n f he nes

Seaes 1 Sl S heriayie Bpming oot Suriaeth A% bRSuaR

Eléc\z’tﬂcélﬂﬁnéi%lvéﬂﬂeé nsa,a88£16d, hb62kne 84 ican D@ rcbpdigsrat to form

IR R PP/ SOV T30 End 08, (o122 endP 154 ang

4dcBrdisdhpMeedectHailg hsoRBvRhddasiniedefeledfto hme@trlcQWIhsulatlve
i nterconnects to the Iines, [0066] Referring next to

Gapgdn PRCYIR aspeCis B OPYEtePch may be utilized to

an Uﬂ@@létl\ﬂﬁlrﬁe'sQBGO‘ng hsotfmmprié@@dm‘ght\ﬂeo
'i nes 116, 118, , 122 and 124,

Q%}wﬁ%mevw&eww SyHaess G%a?leh@r@ ig a‘P?W%*Oé fipe {8 in Fig.

SBNAYE iRRkle M ERIRESr 0P es2 ahdlesdfurthBecdmemenfaximuin lateral
i$ noted that the etch can be O@tlonal in vario

wigHsch’2 exfending heiyest hePPPpIng e wak SWiRsRs 1ap @ﬁgaw (the width

1248 shédin ?cff Ilﬁéﬁ 62 Fﬁ nshder tﬁél sl&‘e@l}ﬁﬂ% Gfgns?mat%mﬂés 150 are vertical,
ortion of the trenches 76 80, 82 and

£ daerphysithewilldiecrongtapt #eng er 'i%%f‘té’imgﬁ hgs %\?’éi the Mhes comprise
QW&éW&ﬂls'(é@%M@he rhafimub? RiterdRdio Nl b3durta® the uppermost
|ateral width which is greater than the lateral w dth
suface of ¢ lin99 and 26) of the uppernost portions of the

oovesy- [ 00R8laribed 8sgdchRbfigXinveMion] BSulave @8teridlR 70, 72 and 150
el ectrically insulative material 150 is f rmsd Wit

tanebanieiRI RSO g diFstrrpsoad and thinddasuatiye matgria az’espefﬁ Wxéﬁa
digithgulsh t8é Rkera®y fétsm oh88HbMRBL VIR d‘ﬂWér%bé‘é’ts lﬁﬁ)lat&efnﬁﬁtéﬁﬂs 70 and
wi thin the wi dened portions of trenches 7

P ke Hanacte 26 oF 08 S BoneHp B PRI GHA T R4sAVR i in vet
dStﬁgpéefbeWstlﬁBlﬂbtva endtOVs 7Pahd H 80 caf bé Refelré @ RCAE st aHtsecond
insul ati ve materi al 150 i's shown conprising a

ippidlptive PRGraBpEEPATHVei4ce 151 which is substantially

¢ogdensi V¢héMaté?a|t\M@th§ﬂperof s,né&fr@glﬂ/ lﬂgql@tfvelllﬂéslh%l‘l\& 160, 162
rraterlal 72. Such can be acco | ish %@?%ec or. exa

19 1e4yedargnician thegaterg W'@tbs1 (Rig q?ngu?ff\'regﬁé%?m 118,

istsybatihg aonBBaEH ahabléda be-aRjHRUkE b Hel ddndhd‘t@d to the storage
trenches and to extend over u(@;er surfaces

PRAEHAGE! PEReie TS % B 6% g EmaPepliaply gp eton i

é&dﬁ%ﬂ’tﬁl’ﬁ@gﬁ?hﬁwla@' 2ad mﬂhﬂ@@tﬂﬂ'zm@hﬁéﬁﬂi% 11@3 160 162 and 164
Sui tabl e pl anarization can be acconplishe

5@ IR Mo F0E SPOBOR AR [BBT SHaF | RITHES. T 68Hiexend to upper

Arideesgh aﬁ&%@rolf dlorakfethdde o%h&%pétﬂéétdlﬂs@am BﬂaAlpﬂ@tdctlve mask
upPer surface coextensive W th 'ﬁf‘ urf aces

Fhay can be prayidedkpver EeEoioA &Pnﬁg\ ot ff%ormﬁéaﬁdesta's 48

S\ BRRArR PSR Te§iOn BLARAheZAdH sothaf th@&ip@hlh@é dd 56t eviténd
is to be understood that the planarizatiq terial

sieoniter Aiioe GorBTPegPIEite |RIEPaIve patefn gan subsduertl be

Resedi ngly the upper surface 90 of material 72 at the

proceSS| ng_stage of Figs. 27-29 can be Ig wer ed )
[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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relative to its location in prior processing stages.

It is also noted that even though material 150 is
wG@h@dnipkanari zed, the invention enconpasses 0PEIEDUS2005/014466

aspects (not shown) wherein material 150 is sinply

et ched back, rather than bein | anari zed. [0070]

NSRRI ARV ST IHY Tamo EUhey | AP gPaPYata deroer than

SPlo®alin Fral bo 3{2 m@aulolw $l)fﬁ:|émtrﬁc5m adr, floxbmhg feefegioad matem@nd

rise a_materia ich insu atlv mat er |

ERHTBY 5 carSieotu] Dt v pedtan B a7 FEgmare (e Openings 170

e@,&ﬁ@@bénxﬁ{;s éﬂ@efomﬁ%erspa@ars fw;ﬁbteat latDalwiddwatloBslirkss 116, 118,

essenti al or consist of undoped silicon di

{0 T2 e acpid Sleyide Mactisabanibnal PevigEh ths Pas qf sphiotive

Hepes s%blsécﬁ%tl?fd?ﬁhbg QiithRsheRmigerizel Shaberai1Bb ce® B@Irﬁbrred to as
essentially ., or consist of silicon nitride

Wﬁfaélsidﬁ}"’aﬂé@a%?&%wb@h@th%'Pﬂ% hedateinlegpRs & ‘@sﬁﬂéQ o ! 1ho, 122

areerd A @sduske@bbovel MatErat 7 6an boYASiskS Bonsld@ssdfil@ily of or
162 and 164 which are el evati onal I% over the

©oagLetdoped silips 0de Agepsdinglyospags W&aff@mpnse consist

SRERRMAY io¥, & YonH& G WBp&dsifioR dxitied Iﬁ@@mb@rspél(ﬂs of the invention, which
correspondence with the conductive, |ines,

candrer Rretesiepysnase s Hili Gpe qompélge,l@@&s&g%senti@g o? 18 sonsgt of low-k
dk@éotﬁ@ﬁmtér%@ top surfaces 15 1, bottom surfaces 153,

ewal | surfaces 155 and 157 extendi n (51
BO7m < RelaBbons R oot faraor disafes (2 50 204, 208
ArdsalsadiiFyg Js) BRSfoAREY inkEsbirickPBontd&2vitnsbdboilsEames2. Preferred

considered to farmelectrically insulative caps

EpasitREs Mg Fadaingriggpaqiipgs wihip oprIQg%”ilaO ol th%wm\ﬁave a storage

r%‘éoﬂléleﬁﬂic)fnétbﬁ‘al%'n@‘ébbé&t@F blétd A1pentaidivintd (Bt@m@@ﬁl 70€ In the
referred to as el ectri cal I%; i nsul ative

shenn; diagrammadip ¥iews ther Proprtionale sEZze G opfr@@@%fm iR den smallio show
ddnifisera amfb@forﬂa@@wﬂﬂﬁ%@ﬁﬁerﬂ@d’s @ﬁm@bd;cﬁr@lnglzhlm Q’ﬂﬁwrﬂﬂa@amtors

bet ween the bott om and sidewal | surfaces
a5 555 BRSO R PhHe Ivestign ibyhich ﬁ?esfPWgemag?%ompﬂse
étér’ﬂ@%xﬂaﬁ@mg lﬁ%ugﬂ@&emﬂd@% 7an8 i3dgeddstdiNso aﬁ@ﬂ@r 8§@lel0

maxi mum | ateral "w d 172 ext endi n

b
BEpBAPIAGY BF fsind e Shoue capars e ead it a popductive

hateRROMWD Bedig fokRgd WRRinioRefihgs 12(7)3nd béttérh@d ﬁ\ltcdél\éathbalyOsﬁolated
i nsul ative |1 nes 150 are vertlcal1 the | at er al

SHPIP® PR EETSHIHGEFE 100§ ATOwH PRIRSTS e e fepgrpourtace

dihgatbiid1a%0 CIS{HWlé ﬁﬁbébrﬂﬁ%’co&ﬂ fHaned |ﬁve(riﬁ§n shevwMipadsbe other aspects
maxi mum | at er occur at t upper nos
(51 Shevs) b Whie mqt?f@é ] 99 b@ﬁz@T upperost %Hrg% I§ PlgnafizRgl to be

édé\(fé%iv@ Rvithi tRS Ubgerinest dTfaBs bhmatefdl 1502 @artiuthid @ateribiel190 can
referred to as first, second and third insul ati

GRTRISE & lgqug_eglﬁqus{ q:qy@q:ciﬁltlopooroqagt qq%quqsg e AEMQER éggrgpglayers In

prBe0I AR paRe! Msferiall 101N 8BS MPERES Sor oW AtdialEmetal compound
materials 70 and 150 can be referred toq?]esgl rst and

D RRNIUSHYRNLEPRRS SHiccBY TP $aPRQopaioradpd] AYP Pyeygposed

QIrReEs AP FLSH pasibliat d3pRcIFRUEH sBfgcebZandmbFife RénispRerical grain
referred to as first and second insul ative nmateri al s,

plvsHiceni vel .
[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,
16



[0074] The lateral wdths 172 of electrically
insul ative lines 156, 158, 160, 162 and 164 are | arger
wao bas/1thel | ateral widths 142 (Fig. 26) of the PCT/US2005/014466
conductive lines 116, 118, 120, 122 and 124. Such
enabl es a self-aligned etch to be conducted to

andrieitye MgEal ISRt Ry patialslilapengwsHil agg ey @i%amomamer

érﬁpgé Glﬁhln3ﬁ)e ggem@ﬁﬁhlf:h @alilbe @bs@élféhtlyﬁlléw\nﬂ\l@b%dtnc material
hrough materials 72 and 70 while ut|I|2|né:1 line

@@ sqqond ceRIUCkME MBI IBh L TRHM SPRIRINGRSHPCTR %ﬁgwr‘twgg Within the
@{ee”{gghebed as 170 in Fig. 32, and extend to upper
surfaces 5 1 and 63 of stora%e node cont act Pedes tals
0079d 62. Tie pRNsiueiies mateHalsO G e SAAR)NOdSR Shown physically
&Jn@aetiﬁ§@|1é3é{8{fagbm%dé @Gh@a I66HIbAS Bi lishek BErf&dds!51Nd 63 of the
cont ac (ﬁedesta s 48 and 60 to protect such region
riferiay 2the"dé2h so that the openings do not extend
Ea gigen t haefirdg ekt qufl?@% -Fedesdiddiiic mbRgiaP! 9 £6d h¥8cond
terial can subsequent be renoved. [0075] The
qapeHetivednaterialg9er egovwg YahSBETEANGE At 490 to form a plurality
&%afaaéﬂo'r gaﬁsq!ruﬁ%ﬂsaﬂfo 8bE Dot pbé 5r'1d19083 aRs akapof BRAM cells is

0, 162 and as an overhang to shadow and protect
fpﬁeequﬁ@r@r’theg, p@@acptprﬁéggqﬁg withytge Undeylyingangigioreonstragiigns. Lines

PREANBIDOLE aﬁ@@mm LRI InBTBEH e R th Yhe BRAM Arrdys t O
be’under st ood that the relative proportion of the

dpR&ilngs t Bhorkiiodslopy desrrbsd gPOoYs g butiiged agd %é”asce”e bitline

ﬂbﬁéa@ﬁﬁ'ﬂﬁetﬁcﬁﬁfbr%ﬁ@ roEr‘Paﬁe 's%é@ﬂrh r&t%dwﬁtu'd}f@ for example, 4F>
materials are forne 00 in processing

O
GBAbH GBI il St DEGH Buo N TAGOSRRE G RRHPD Geprovide

Wp%\féﬁ?@cnté &?‘er%@ﬁ%d’i% ifk fitht %L@ﬁ&p Wﬁrbé&b@ﬁ@nﬁeﬂaﬂfr@@énd ever
han shown in Fig 30-32 to allow sufficient roomf

cﬂweaw rteﬁ@ctmﬁurbi@@t%ﬁ@? imake. gapdwme]ut'%%e%femwaé%% and
high f@ﬁ%écrét‘&m 5188 I8 Gﬁlik@|y t@ %e@'uﬂébl%r@nééliﬂg@tﬁl@ﬂé g Girdhféhts. In

aS the openings are forned acers 180 protect

¢cmtr@pfame§hqgi@4ﬁ@y|o§tf@fpre$%§1@m nqa_[genaptq)app_@@'lat%ﬁwnaturlzatlon
%TI?GAGOMI‘ ﬁﬁ&\é'lﬁg?@h%&és&@@ Ih%@ﬁ@tdsﬁéc’@%%@ﬂolb@)ﬁd the present

nes and conductfive material subsequently forned
WveHion cap ériilizecifpomenorcaray AR R WhiEh & B e capacitance

ér@to%%ﬁ‘ed r @eéﬁwquﬁ@@%gém!@ﬁféhs@ -0 ﬁér%?ﬂetbhlihel VAE®Y @plications
edges of 1ines 122 and 124

\ihereuraialrtelioy will ek be pragticals Sogte SEMAFSY, SU&B RBPligations are flash

ﬁ%ﬁ%ﬂl éﬁlhbé(tld?lfs Mas@%ﬁh%é ot RSSlicalidrisC R f ﬂ?éis@& .change memory
Accordi ngl A acers can conprise, coQnNSi

plieaiigngl | AI\A applissdprg deﬁcrlgeﬁl)@dhg ppe@f&@e@ep’@@f thenvention

§é§6ﬁb§t§9@&fe%tm£e &Jt%clt&‘é%gtrhé?ﬁery%rﬁ@e §&Fbt|h§tld?fsef>ﬁrfj’e%bns of
spacers 180 can conprise, consist essenti al

@r@irﬁ@rmkﬂbm they@rt wwlblreep@m fhat thgtcapagifors f@bbrezjeypt@éee Wthr?gﬁh

H‘n%?ﬂorﬁ SofaigdSonsAicidns RaRGRblyHpphddiidRs Hietha e the? ORAM
4, 206 and 208 of Fig. 38) are forned in electrical

%Rﬂ*it’%\t!ﬁnsvmth pedestal s 50 and 62. Preferred capacitors
odd2]1Pe FiQHoa ehteaRAGIIPN ww ¥ dkaRRR I ESH ﬂy@aY aﬂdmtanon

thus 'wi | |~ have a storage no dielectric materi
apabpdigenpeiA eorawtereswaﬁ'aﬂ% AN NG FLdn AgReCt gighe Pf?senf

h0&htion. 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
17



shown di agrammatic view, the proportionate size of

openings 170 is too small to show contai ner capacitors
wo erosgd7id t hi n t he openi ngs, and accordi ngly tPET/ER051014466

capacitors are a |less preferred enbodi nent of the

i nvention in which_the s e nodes co S
BRGNS P GUGH BN S H000 5oL RESR BB s 2PLIED b Erec
it @@?@éd‘ ith défﬁ&r’@ﬁdt?bgwné@ rcegss)rmm%ldrb&nﬁ{jm\mead circuitry can be
capacj t or s ins at. Fi with ac ct
Yiiest fopFonveyin énfﬂgnﬁfePr?gﬁN%W rﬁﬁworyp%%woﬁg‘@%l% R{fgpssor 406.
spr%%tl@nlgtgebté@gptheltbeﬁkmlnag%mw tr&qhamedaoatmcmg@dmdef.g 40. In

e
e ol prned, Fover ol 190 e, AP BrOLoR 8 RXeL ot
iRt 2001 2 hadriolld @ompyiedHts @m@ﬁmﬂmm4@0 h&ﬂudmg processor

aspects (not shown) in which material 190 h an

496p B3 MBRITPRSEraNecE TRP Oh MBI AANSietiops gescribed previously in this
SQgoduensi ve with the uppernost surface of materi al

150. Conductive material 190 can conpris

mgené’ms&%ﬂ%@ﬁﬁ%ﬁm&Prreawaﬂﬁmrg%?ws?wm@

éi:‘sf)&&feﬁriﬁe%é\bﬁﬁlﬁzed WitP@B trhSddl At ardsasrise, tedbhirgys d kthel H@sent
conpriseé one or nore of netal, netal conpound,

'ﬁ‘t‘ﬁ!‘“ﬁnconduct i vel y-doped silicon. The capaci tor
%@dytugigelmﬁﬁ dbﬁ%‘@m@bﬁrﬁ c@rmgpaad tsalhientee mbulb. Fon@xample,
articular aspects such surfaces can conprise
e gblﬁ@rmeeaprvgwa¢tﬂe§3§3'v§455 ?B@Hua‘[ @rbv%]ﬂ%%y giglgs (DIMMs) may
EsReetin e Hipferhaaiin Wich &l tth@rachihgseityie psgueat Bvémtion. The
form ng capacitors haV|e§8 st or age nqdeoﬁlectro
i

rRBMAY, eé/tﬂ?etcan&@d%%ctfa?@t NQRANY &2 a VREPL | Q?%l%se""ﬁ";h provide
fﬁf%r?ﬁﬁﬁ@&hﬁ@@gﬂr%bdﬁg fl’@?{? %ﬂ\’d \Qgtlnb?tﬁlmé?rn%ﬂy@%ﬂ‘e% efrthé welige. One such
| I Ng € openl ngs n utill ze to or
Reided joiie Hege snopse PPEUASN; Paqn Bppy BPHAIR P @%3“ 316 Ugtined by
ﬂnﬁb mhotnselcebemich 4 th ot @mehmryaaéu Eﬂ’f‘ht)@rw}@er@ﬁﬂ§ adtdmsing
I N contal ner

odi nents (not sh 6gwwhe
ij&fgeﬁ qoé;.frgnsa?féhg 8F"ﬁ¥:cp tsﬁr%(f %}Qﬁlrcﬁlé gnci?@jun%ﬁntg[ﬁ?ﬁtlon can be
%gg?hdi@mgwwmt wmhﬁ@ﬁ%ﬁsg&a}t erial 190 woul d only
i a i openi ngs an
Rosse A aemat e PB APYIER SURT EK ot BB Qb B bRpTyry which

dliols RianbtbRedctit @l RshblyCarftRIdk s 16 b a&an&@@dtﬂoutput after the
conductive material to form container.c

adsihegsed cplugrshas hasnrlqsss- B'ﬁ% ALY f%mca%gg g}nmﬂpé)mmunlcation

§RREY 6 aNSviRG 6ROt acdS signdiditisdue P@ﬂ@lrﬁaﬁl@ﬁmle&‘m ghrWmemory
physical |y contacting the stgé%%e node cQ

CPLBE%{tOlaéﬁ]@ aypilaie,en a JRPQY dys 5ﬁ|&pr@%ﬂv& yqeﬁ O devices include

Qlﬁﬂﬂm DR BBRaM B DRAN OBAMReEDiFdchBDRAM, dsovddii ¥Sothers such as
6-38, a dielectric material 194 and a second

%%ﬁMLthl“\‘F@rﬁﬁméF‘?Sal 196 are provi ded over storage node

g1 alvek étyloeviteuos aapbovhplidd melior Jﬁf@ﬂﬁ@d inciiccordance with one or
constructi ons 200, 202, 204, 206 and 208. An array of

PRAAPEPEL! the ITEFTRIIMEPEA t he capacitors together with
{@@ﬂnd@’d M NLiskaRRS Sihplificddksdk digdrh@ns a Higirselldk§anization of

Yq]ﬁgug)%%p %r%ei;sag danlezx%nffp(l)e[rgln ePelc}crlo}ng esyétgrtne'}’o%ooq nﬁecéreser% 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 (/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
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[0081] The net hodol ogy descri bed above can be utilized

as a danmascene bitline fabrication nethod for any
wa@ppsopreat e scal e of integration, including, POF/US2005014466

exanpl e, 4F2 DRAM cells, 6F2 DRAM cells, 8F2 DRAM

cells, etc. The fresent I nvention can _pro

PO RO BUE0% e PTG GCE T i Pt diopR 708. The
RIrReLGHt TRIRRIAHMES 8l 3PstaIey ofdies ﬁ@aéstsfd)g 702,0H6 tne@my device 706

f eat u;{%ﬁ%ﬁe %é%ﬁ@ﬁ?fmg@&%@ﬂt toiofh B o0 8 ent%t%ggthat cause

lﬁéﬂrﬁcﬁbh@toft%femﬁ@& ifrdgh thetnverBor) @@Uice 08 AhS exécfht@cﬁ Ninasibus
nmet hodol og % of th e@gr esent .invention ca

AppRBPeNtat Bememey deyisar P%H“%‘Hﬁ’&sc%t‘%”?tg‘ﬁ‘tﬁatt%rf@ndom access

nBide) @A HIRSE JB8d-ohly rﬁ@rﬁ@ryﬂ%ﬁ)ﬁf&wo@@t&@Mr@%ra@ﬁewoes such
the present invention can be utilized

b DR AT ERHASIBE CH R Gasacorarcaciind Scin the ar

W ehbsQianar u;?dfﬂ@aéllﬂﬁ dh6 @EmpRsHeaaing thiy dfs@lbs@r‘ébthéﬁany of the
nanoneter [ine wd plications vvhere net al COP mgmory
e

iigivatesbelegeca CAPPRRS a@o@?@agk@m 188 Tajpricaizchio inolu

ARErLG R ANgcRFsanth ath vﬁﬁH@é’ ¥spRRR df s preBsnt lnventlon
phase- change nenory i cations, and resistor cha gfevarious

TR i e s PO o PO BRRHIATR I e By SLIBBER Gt

érﬂbéchr%eﬁi@@ﬁ bhlckeRpRALEICtRInid HiBtdrA BOOL TRE spRsBIBobetIudes a
above utilize capacitors as menory stor

PEMSLY YRMGEHE, th@tlhasr?é}%r@ysof@erggré{pﬁ% §OAS %plpres§ He¢9sisr 806, row

é’c?ctesy"cﬂréwthﬁm BblaMntdtabsd NRURGRAOI FRbAvRaBoke] ERGIRL 8T for
th other nenory storage constructions in

%wlol“eapp@r@goraq iy H%RUF/Q@P%C‘ECHEWWMT%W?@%’Vld@ﬁée 802 further
ih0082d pdt-cird@try I8'1 G‘Sdrfdaée‘?@o@%%r aldnyas dﬁl‘:’reWﬁé/er@Brs for determining
exanpl e but not of limtation, an enb L
\ah%tbmﬂ*@fn%x@"éﬁf%@%ﬁ%mﬂ%ﬁv%% RPN %Pgﬁﬁéfes old non-
RrRBeIHg diade Mhi ARistrERAYSWRF ciFaRhESD %ﬂ@udé&bmi‘suﬁply circuitry
nonitor 401 or other commruni cation output device

8aQ, sty 882 Top proyiding 2 EiipaAR 8%1%%98&'%%88&497 eigvidRggne first

RolMb @R BaILEs, ‘E@éuﬂr%é@%rﬁﬁ@?din&% $e_Bn@ AbFin@ with pulses and
m croprocessor 406 or. other data processing unit

%ltcwt%%% f@h@’owéwert@e E'@WPd’@thﬂ’éseSNéWﬁr%YS '%@C@Qﬁs a

&%6@5§0§ 82X 'n%r?%@ﬂ?dll%r fr nidifory A¥EdtsingN descri bed
bove. Menory device 408 can conprise an arr

rfﬁff»ﬁﬁly Jénmem%aﬂewe B08reeRies£rNie SV &t fw?m fhe processor 822
SRARRHR &%é’thﬂlﬁéﬂohrhﬁeé OTh@ﬁféﬁﬁﬁ'y BévitghVis Aisadl MR8 fe/data which is
cells in the arra Further, the nenory cell arr

aroessRibYR YO lhes: Riio ppegritaddy tP%%%%O'd%m 1 8t egfational
mryyar@eidnﬁou sldreki @<§|§ﬂoﬂleé%dtﬂé\ﬂh§ infeptbry B¥vie@BOD Ras been
utilized for conve%i"@é i nformati on bet ween

slEpiicsl @owIndRe Db HIEda G anGA aEHPED 19 BIOPraspBH2? Ar memory
s @ciandhagdaimimd eondifudashemne tyHaHesbiaydy provibiigy in this

40. In such block diagram the addressing circuitry is
dip¢loxt'Pat ed as 410 and the read circuitry is

ifbbatAt r atrRdapsudilidstra¥ed &RHSMmS BNBRNASYIGsURS areORBHAGY to provxde a
system 400, including processor 406, can conprise on

@énareiusderstaneing Rl MBFQUSRIRERIRE Yriae qleuiry #sgstructures of the
Pe8¥h QYo nbilirs néi ifehasditeserve 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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[ 0083] Processor device 406 can correspond to a
processor nodul e, and associated nenory utilized with

wo b@strorded e can conprise teachi ngs of the presee/US2005/014466
invention. [0084] Menory device 408 can correspond to

a nenory npdul e. For exa | ine meno

BRART] o APBIaRRIRYS sk iy ol dom B e P oSS Fof use n
hEhMVEhodBYs, Revids alvdrs, ;tdwerwmmﬁea@rammnaw ®Bdems, processor
utilize the teachings he present. inventi

edriPy 28e @Pelcaianis ‘fi%'BB?%? éﬁ@‘dﬂ?yn'f‘e{ugw%?ay&r iichip
Med184.YS@h SREHGREN Wit b@raOsUbd@mgbrﬂérﬁ beatanay bpdsctednic
readi ng from and MWItIn cells of the

B SURHES & GBR< LIRS S1oRL PR ARSI BheNERYigH 2"
AASIRoRRAEN ARRERE] ShSrol §ysteriRMMiri &, Gabliofess. by t he

met hod of acceSS|ng a row of a nenor

[OR%2m |t inbeted dhatgeiativer dpvationalspiatiorshy Ce%fﬁém@?@ayg}descrlbe the

18RS bPU&budtediids "t(S’&’Sheﬂaﬁﬂo‘tﬁ&4 (619, UpWaRd, SRAhWad, Gadaraitilized)
read and out put whil hat colum is accessed.

0
\mhln’atmsegllﬁgpgjrgygés @fbed@qqegséoq)qsth@h%uc@)gtam@@ Yses go expr]ess relative

1BI4BNS bétFREN tH@é@ﬁ%n‘éﬁis@hl;ﬂ'ah@%t @ahdicab aremtishship of the
menory array address to be avail abl e as outﬁét af t

AP CRREIeES B G AHeRELTRR Al BISRE: TPsd %ﬁfpelec%ﬁ?afwe

AEFIEAPSrS AR BV 6AbtheNfcaRee fifay iy faat hspydan e 5@ gfrde?fthe other
access signals wthout redUC|ng)the tinme in mhl

feaivg 1 aViEpat ngaexteraal{rme dyrlergiredeBiiohs Lf‘saturéﬁ her
alternative types of devices include SDRAM DDR SDRAM
SLDRAM VRAM and Direct RDRAM as well as others such
as SRAM or Fl ash nmenories. [0086] Menory device 408
can conprise nmenory fornmed in accordance with one or
nore aspects of the present invention. [0087] Fig. 4 1
illustrates a sinplified block diagramof a high-Ievel
organi zati on of various enbodi ments of an exenpl ary

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

enpl oys a processor and associ ated nenory. El ectronic
system 700 has functional elenents, including a
processor or arithnetic/logic unit (ALU 702, a
control unit 704, a nenory device unit 706 and an

i nput/output (I/0O device 708. Generally, electronic
system 700 wi |l have a native set of instructions that
specify operations to be perfornmed on data by the
processor 702 and ot her interactionsbetween the
processor 702, the menory device unit 706 and the 1/0O
devi ces 708. The control unit 704 coordinates al
operations of the processor 702, the nmenory device 706
and the |1/0O devices 708 by continuously cycling
through a set of operations that cause instructions to
be fetched fromthe nenory device 706 ‘and executed. In
vari ous
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enbodi nents, the nmenory device 706 includes, but is
not limted to, random access nenory (RAM devices,
wo e@dAaonky nenory (ROVM) devices, and peri pher aPCTHES81008614466

such as a floppy disk drive and a conpact di sk CD- ROM
drive. One of ordinary skill in the art wll

tand, upon readi ng and conprehending this
di sclpsihGenttoR@laimby iof the illustrated el ectrical
conmponents are capabl e of being fabricated to include
rrermr%/ construc gs I.n ccorda%ce with various
aspects of Apgah CﬁJr@( RN RYIRSSe8 Cts[fﬁb%g]e”?—‘?%a”ﬁ& Gogpyising:
si npl i fi edybligrly 0dergicaiuefor aubdtaite hawsd a dirsyasi of abhduttive
of various enbodi nents of an exenplary el ectronic

&Rf g contgetsy) SPRIHCEYONPIRS udes a mermory devi ce

802 that h@fmmg Ardt@Ysteh oIBRE Yeddldl it Sf)ébndadldlfeeﬁﬁ{es
decoder 806, row access circu um ac

circuitry 8’1’@'”9@@5‘69%934'%‘r@Bﬁf'Y%%a@rﬁakﬁYeﬁ@P e5H S?OBrand over the
ek f ddndlicREa Rlekons, and i nput/out put circuit ry

814. The nenory devi ce 802 further incl Udﬁﬁ’\eeq(i

circuitry @ﬁi@”g Yrachesydchsexieony enjigly thoug ?Ctr'ca”y insulative
PERAAN dhd WHicll 86 AbTeaeROVIBhRRS Gl cell isin a

| ow-t hreshol d conducti n% st at res

ol d
non conducRPMgingteepeuctiy é“alt‘?ﬁ'%%’ﬂtlg"ﬁtt%ltrﬁﬁ?/%sa@ r‘%ﬁl‘%"r?a' contact
BitrLeifiesfeopaUgIveSWRRs,y Circuitry 880, circuitry

882 f di f |t ' t 84

for p?g\,%f%\f/{ém'gn er%@r&ggo?% gq?\{lc\f/?% |W%?eﬁ’cr'k9(é| (gogwgal’ct Wth ?he second set
& dopiidti Y ngg@s fa@g providing the second wordline with

pul ses, and circuitr rov

888 for the bitline .
Lt b pul Se@rminaE UGS ineiepiom RS IT fe SOR e stesi
822, or nenory controller for nmenory accessing. [0089]

- The nEnor yTREMeaRAIGH 2lalrf @ aThesin tiensulstrat Qippbrs 8 Prality of
fromthe gﬁocessor 822 ov

YATRELE" SPREMERBR P EE T CaTBEA NP el PO LBl e s 2 gete

Wit Ba’deﬁly&ﬁ:ﬁﬁé@@ dnd bﬁthE/ﬂQt chmnvé hodatéd Wittbéne of the second

appreci ate e ski e art t

GBS Rades; anch h‘f%—@mé% olch starp ey Bvepie oates.

provi ded, and that the nenory device 802 has been

sinplgfi edTIﬁ@rrléﬁidal df ekiirs 2arhdréia theniramdistomconatrudtieasfates are

one of the essor, 822 or nory device. 802. can..
e T L

S rﬁ@l@ e(edtﬂ’bdlliil condlicted maturiels; hOD@OEreihide\eteh sios is formed to

I llustr d st ens. sclo re intend

BB e e s HPCERO L S aP P g peme &t BUARIoh stacks

applications for the circuitry and structures of the

preseat i nVieatriethnd diothiraevireotiniting eacksiot aonsuationamias are
onpl e escription of. all .the el t :

B Sl 4G Bl B o1 R 20f1 8 W fin e

rareitolasonetrudtiohs asrppnﬁessanﬁcd/diralrpegmembxﬁendlegw\iltblm théne

Oe}}gﬁc@ri%%ﬁ&%%f%i@f lﬁvlglﬁ e&n g&.’;éf?lg cogﬁ”u%nve#)%@ggt%%?azg forrtﬁggl over and

mldl‘@in@apemkm&or'pwm&&snon@eMamseglons emdwheneia trs flrgtl and second

%%ﬁq%ﬁ?%ﬁfd} grﬁr?c ??{ﬁpnseg by up%grrrt]cg)st rs& alljo%% oﬁ H% electrically conductive

pedestals.
5. The method of claim 1 wherein the etch stop comprises aluminum oxide.
6. The method of claim 1 wherein the etch stop comprises silicon and one

or both of oxygen and nitrogen.
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bet ween the processor and the nenory device(s).[0091]

Applications for nenory cells can include electronic
waeywsanma2f or use in nenory nodul es, device driREF/ES2005/014466

power nodul es, communi cation nodens, processor

nodul es, and a I|c tlon speci.fi.c dul e na o

i ncl Ude mull§ mg{% ﬁﬁ\”ﬂl ebe'?rgtﬁjgg%Stogl%’ﬁ]p&'??scﬂhopyd'ox'de'

can further be a subconponent of a variety of

el ectg.oni CTIRYiSb@0E of Skt 1 athedein tecdtch atopeloepriséosilicaa nitride.

cel | phone, a personal conputer, an autonobile, an

U Al oL Ol Y ) bep B PG Roon oy

relationships are utilized to describe the locations

of vard. ousTHeeattod ©f tiainoevhenan trer eléetrically inguaive material
ownward, e I Ze 'h' t re. It

BEER he trEpfa dobrap it allt pohy e L 2GR

express relative relations between the conponent_s

onI y,11and Tiat methodndclean ¢ veherah dtd magiipstofagelvevices are

nent lativ I f ence.
g ullnl e Puh el e AR B FoPAM S 07T
over another feature may in fact appear to be under
t he otther Treamathedtadclainyil evierein theameeneryearia is farfigse megmory
reference relative to the features. CLAIMS The
¥HVention claimed is: 1. A nethod of form ng bitline
contacts for a nenory array, conprising: providing a
sem cthducThe methesitaf glabm i avenejn dhg megEnsatayis a phase change
rgganggrq/e nodes and a second set of conductive nodes;
rm’ng an etch stop over the second set of conduct i ve
nodes; forming an electrically insulative materi al
over ‘t‘he ethehmetheg chpilgine eyheria the Memogkarayfis a resistor change
nodes; etching trenches which extend
@%ﬁ'lgr % ég)ehr ough the electrically insulative materi al
and mhlch do not extend through the etch sto

provi th-ng A eriued phiermiag efiing CO\W/F%CFﬁ fRr & REAM éﬁ'@ﬁé‘é’”ﬁ’r‘i‘amg'
in el ectrigaligrgi é’é?ﬁlc&%&d&tdr @@b&feﬁéha\ﬁﬁé a‘ﬂfst sensiushdvtive

nodes; form ng nmenory storage devices in electrical
Rasies 20d agechn ﬁ%’f@@@@‘#wt'g%ﬂo%qs conducti ve nodes: and

formng a Qk&‘n’gréepétférﬁéoe&éﬁ ét%é'ovépt‘ﬂb%%stwté Rhé B@tterned etch stop
conducti ve mmatéri al . The nmethod of claim1 wherein

eqveringthet segerd §@I@é@@@®oavepn@ﬁ*%ﬁ andhayingrqPgRLIog egtending

fHERRD {ootﬂérnrét\@@tr &'cen&ﬁﬁube abaddre transistor
constructions 1 ncludes a gate which gat edlg%connec

one of theformmgtar@ﬁa(@llywu}@au%@a\;ﬁqaﬁoyﬁﬁé patfeﬁgeci etch stop;

second con ﬁhb‘ﬁ%n@%ﬁhml@@ﬂe?ﬂ‘@@ﬁﬁb@ thlﬁ@glﬁ?ﬂfefbléétﬂéhlly%sulatlve
el evational |y above t et%gtes . The net hod

materiak Hlerireneaes PYREHIEY & MedrdereeEidhsigasesd eéﬁfﬂ@dmg o ThrSligh

openings in the patterned etch stop to the first set of conductive nodes;

providing conductive material within the trenches and in electrical contact

with the first set of conductive nodes;
forming capacitors having storage nodes in electrical contact with the

second set of conductive nodes; and
forming a bitline in electrical contact with the conductive material.
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conprised by a wordline stacks which each contain an
electrically insulative cap over one or nore

web@stiriienl |y conductive materials; and wher ei PCT/082005/014466
etch stop is forned to physically contact the

electrically insulative ca of at least sone of the.

wor di 16he STHESRENOE of SN fa gt e surRats SHRe S Hpifly of
thr\%[é%r%gﬁétrlfcﬂaﬁé; Mﬂ@?éi@lﬁa@?bﬁﬁe abAsisor &g(ttroumfnsancludes a gate
sem conductive materj of t em conduct or

Wi SRIgH CORRRAEPRE PHES {iFet ARRLCBY® BORS WL TeHidhe second
SRBDEIVE P8BSR FHREIN tiEghiRMseXitie Bbbng ellattinglly Aigove the gates.
sem conductive material, wherein electrically

conductive_pedestals are formed gver and in electric
connetti on” ‘i”ﬁtshf’aé’? elali dBMEPEHM ﬂl’eetb'qrﬁl’?g?r CgHg“%ﬁ@P g?%s are
ddmorisbl By adisldERCARcksGATICHIEAdHVENRTes eRkBicapsilaned dap over
upper nost surfaces of the el ect

f rically. conductiv :
QECRISTRIP Slodioal, EoUEINSITB IR e Shei 8P RefsinS ey stop s
SAEY ©PMEIcaREcoRtdMtHIUETE QNEAI§ indDiatiVe eapebiten tbart serhabfhe
1 wherein the etch stop conprises silicon and one or

weeline$taedygen and nitrogen. 7. The nethod of claim 1
wherein the etch stop conprises silicon dioxide. 8.
The neg. hodTied methaidror Elawher eiherdiheleetrichllysihapatbergiidvedispacers

silicon nitride. 9. The, nethod of claiml wherein the .
St papoeonilE o die UPRIEE REGE Ane REh T PEkB Rt G gop s
fofm&d i pRydicuinecaitatt bhieasd weie éfaad bigcirinallyl iasudlative sidewall spacers.
mat eri al conprises one or both of a doped oxide and a

lowk, dielectri¢c nmateri al 1. .The .neth | ai

wher ol ¢ nEHERDPY LEBIage e TR Bhs s ohes are

feanad bt ta sensicamnidiciveaneaienial dieharsernicynductasubsirede, DRARIN the
array. 12. The method of claim 1 wherejn t. ;

Bteor hsryatan o ouFiy Anrs 05 S Rab T W RRY o 1,

dertib&idrictivd inatemaahgrent elaytricsllyacopbasive pedesiels mparfaryed over and

array. 14. The method of claim 1l whereiin th V.

ReasfroetSopmpalortior Reredise FallurgaF iy bt K Ebepg socons

&dndlietva mgiebiatd ¢areprzed thyaippefrarst aufivaModtheagiectrically conductive
cocgps)fai&si ng: providing a senm conductor substrate having

RE * set of conductive nodes and a second set of
conductive nodes; formng a patterned etch stop over

t he s2mst r@ihemethod g atairel Bedhestic thespatieriossvach aigpptchmprises

%econd se& of conductive nodes and havi ng openi ngs
QEEE R39S her et hrough to the first set of conductive

nodes; formng an electrically insulative materi al
over 2he pah¢ eeired adclimdboyierein the patterned etch stop comprises

silicon and one or both of oxygen and nitrogen.

22. The method of claim 21 wherein the patterned etch stop comprises

silicon dioxide.

23.  The method of claim 21 wherein the patterned etch stop comprises

silicon nitride.

24. The method of claim 21 wherein the patterned etch stop comprises

silicon oxynitride.

25.  The method of claim 15 wherein the electrically insulative material

comptises one or both of a doped oxide and a low-k dielectric material.
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etching trenches which extend entirely through the
electrically insulative material, the trenches

wesaendiing to the patterned etch stop and ext ePdi/ngR005/014466
t hrough openings in the patterned etch stop to the

first_set of condyctive nodes: .providi.n on t.i )
mat er4al '?91'in|5|’ﬂ‘f3fL'1é)¥ %'\é%éﬁ&vfﬂeéﬁlfg{ﬂe\rgr@'%@? iec%g&g(lé% gopductive
mbtehatWigid ihestensieds @mmpreguct i ve nodes; forning

capaci tors, havi ng stor odes in.electrical contact

with the szFfB'HQt%@?'“'a‘f”%gaﬁ&J%ﬁ‘rﬁ%@r}ﬂigb@ﬁ?n%&’ #tning a
bitline i nfoﬁhiagtobpwIwimmha@hrtwly-hnetdwteermegltmaso'mmetely fill the
materi al.16. The nmet hod of claim 15 wherein the

teq588%-at e supports a plurality of transistor

constructions; wherein each of the transistor

constzuct i PRsmethod Wi elaing 1§ atheraMithetprgedtiedlitye elecrieallysonductive
one of the first conductive nodes with one of the

Rl BRI W g HENTRCSERINYISEENd wherei n the patt er ned

etch stop fosmiahevahtenak syackid Teatdhenegattesh oflitaniliimenitride and
met hod of cl ai maé6 Wherein the transi stor construction
tyagsien gitidedg har %H‘% TenEBHA e st acks which each

cont ai n anfophi@gtlingsadn withimshel griialig-fitleg troneres omeorpletely fill the
nore electrically conductive materials; and wherein
¥9EhBSt t erned etch stop is formed to physically

contact the electrically insulative caps of at | east

sone 2. t hehaweethodré clatraek suheldn thEhaectataiip dhsofativé aiaterial has an

17 wh [ lectrically i | ati I

R T I i
wgperaost sutfacgat the eletticelycihsdate matefial; amdifurtber (_:omprising
RSP o 83058 SBplet Tt e AL g o o
tiigsbe ard bohdietite stask Btaboutibedteight bi ihe uppeemsaseface of the
el el SO BT BRSPS b gy concuote ine
fes s cduoing staskuridsengsten witthidtieé menabgsons ext ending -~
within the sem conductive material, wherein

o U5 02 o AR PRIFRI0h o L 4, s
s iz, redocingva éeighhoftthe efsciristllyacmhdsetbverides oitbindbé trenches so
BECER LSRRG o BT YIS By

claim 15 wherein the patterned etch stop conprises
al um 3um oXhelmettDdlf cliire 2Awthersin stibsiiadg imclugesh enamery array

O L T B h P R A R g yoncnes
dxteitba@pss theengaony ermag degio And aopPse aifpastaazprisdn efdbe region

&l,n 'epaer‘ to the memory array région; and wherein the reducing of the height of the
electrically conductive lines occurs only in portions of the trenches which are over the
memory array region and not in portions of the trenches which are over the region

peripheral to the memory array region.

31. The method of claim 29 further comprising forming an electrically

insulative cap over the electrically conductive lines within the trenches.
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23. The nethod of claim2 1 wherein the patterned etch
stop conprises silicon nitride. 24. The nethod of

web@sm A2l wherein the patterned etch stop conpCT/EER05/014466
silicon oxynitride. 25. The nethod of claim 15 wher ei n
the el ectricall nsul ative nateri al ri ses one

bot h 3% a ¥‘8Q OHelaighg! rﬁhg(l\pq{n[arll%nge@{gjleplgg an upper reglon of

tl@ﬁ@ﬁéh@% v@t@ anTé’tGh pEhb @tbcafcay ﬂbmatl\% whatsriel dﬁdrhﬁtﬁ’e reducmg of the

providing the electrically conductive mater f

RIS pf BR GlRed b1 bEe 5P TG Chn oA & Fieesigbaly

,,ﬁ@ﬁatﬂ\,@lcby_ fill the trenches; and form ng copper within

the partially-filled trenches to conpletely fill the

trenches. 27. The nethod of cla wherein the . .

providh ng W?eméqhéetg‘f Flaian WW@S%@F]{Q@'%i@rQ%ﬁT”%”V psylative cap

Johﬁm%é@ﬁﬁr'ﬂﬁ@ SIRBA rnltﬁc%ove‘r%é@l@@r@am}%ﬂdl@dﬂvd ¢in&$ @khin @fe trenches
nd one or both of titaniumnitride. and tun

=) ppmp[%elx il Wgrt{qnalpqasy apd spbsaquen yeq%@%glng%ugp&?ﬁqpﬁgsuﬁace of
the'8asdEmiret hin the partially-filled trenches to

conpletely fi I | the trenches. 28. The nethod of claim
27 wher ei % &c r| cal jhy nsul ative material has an
upperdfost ngihed dhAaiePhy e EURBYES: and conducti ve

stack ext eéi@ha@fr@sﬁsmdite/euwenrmu patteinad @etadf stbheith an etch which
sul.at| ve t er

|§|§ec\gll|rlg|§]% \g]ea?qg‘ftf'%lf" insylagye Pﬂ%quaﬁagpgwng%axtendmg to the second

éé@ﬂﬁ@&bumes{o@@g drl reduce an el evati on hei ght of the

t t d_conduct k to ab he hei ght of
e uppor NBSTING 4 B0 SRE0S NGRS LA 1 SRAGITEAL i ve

material and thereby forma plurality of electrically
condwgs.i vea higtiesi dffomindie comnditotal hitins tcalpriaing:

tungsten wthin the tren hes

ba oner of hPHENeASeaeE AR cofurlrEn e fRfRh aBidtalty of
SFOAPE NBHE loﬁt&@lU@daﬁGnﬁarhtea phiralinf oft bittine beathctiloadtibys;
conductive |ines wt encges so t hat, the

FOTTMT ese Conat 3 S bRuiS AT A shfhok Bie e fions
&d Adievértrsehie® codtact Meetionet hod of cl ai m 29 wherein

substrate j ncludes a ne ra d anqt her
r egi on pertJPBﬂ'QPa?‘f‘ eﬂeiftrfaﬁﬂoﬁéi‘r%{%ﬁ éfi eé\% ?Veeé tCO\ﬁ{OP &in
the tr encr@smﬁgtremheaamtosse élbetrlnmydns,ulaweawatemjj iba t@nches
acrosa e ion of. the.region Eral
teig iaych BE aeearanar et RoClelPaBRlg cgher

Ib&mlohgbg@tomfa didtestep;ect ri cal 'y conductive |ines occurs
onlylnp tions o IJ}GI nches whi. ver the
menory arr Vmpg G\Ie& |cg ?ﬂﬁ‘ eI|518PtV\{|t§W ?reﬁ% ds andfin electrical
donedet b tvdbitine @ostaoMecatiohs; regi on

after forming the electrically conductive lines, forming openings extending
through the etch stop to the storage node contact locations;

forming capacitor storage nodes in the openings which extend through
the etch stop, the capacitor storage nodes being in electrical contact with the storage
node contact locations; and

forming a bitline in electrical contact with the conductive lines.

36. The method of claim 35 wherein the forming the electrically conductive

lines comprises filling the trenches with at least two conductive materials.
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peri pheral to the nenory array region. 3 1. The net hod
of claim?29 further conprising formng an electrically
wo p@aliaticve cap over the electrically conductiRET/UE005014466
within the trenches.32. The nethod of claim3 1
further canprising w deni n%@an u Lon o

trenches mqqmawoat% Rlaisp 3p Rbegin, fP'E@P&)}‘q ‘ﬂg?}f‘%%?lp'\fgnducnve
Bt ebmplisadt t er the reducing of the height of the

el ectrically conductive lines and prior to fornmatio

of the el dBiNGBEIPYCHESIUINALIGRST B O@Ct'wawgﬁoﬁmgf

cl ai Im 3 1 pbedisd Bn bh@uﬁ%f;’fh@@gﬁdm%tnﬁ @éterna&a/l/l‘[ryndthe trenches so
i nsul ative cap co ses n il itride over
thaighe frepehascaip |'%Sg%m%v?'vgﬁ?r3 W@%ﬁn‘ﬁﬁ {1 cqndypiednaterials.
to conpletely fill the trenches, and subsequently

pl anagd, zi ”Bw@;ﬂeﬂ\@ﬂ@fﬁﬁﬁrﬁ 3swheasme of the silicon
nitride. 34.

thod of claim3 1 further . . -
conpri si ngheéﬁcfﬂcggy Wﬁgla"Y%rﬂF‘E('fiV@ a#’éstt&]‘?Cgl'C&g\‘lH’SUlanve material;
patterned mb@ﬁén§ﬁé§hr@ﬁmé‘ntr@ﬁcf@s@h which is self-aligned
to the el ectrl cal |%€I nsul a |ve Cﬁ’&ﬁ to formao enl ngs

ext endi ng 18 frminG ke sirpticaly gen es\PeMReaes: and

form ng the capmiid e fisdt Gleagfesnattest |adst h/lmcdlhﬂjctlve materials; and
openi ngs. 35. A nethod of fornmi

tact
bitline, conpri r,bepHang Bp@mo&nh@‘ tggggrﬁ:ﬁpﬂ acg{eéltals within the first

fHRRES tctohR @eMHdCthencﬁéé pesshaelptiitalyi doyidadtive neatagss, the
node cont act cati ons angucgﬁgl ural it

Eohtas 4 Soa drraing U sorg kS shiels s e oeyDV fags. e

édhauétt\@ma@@hnnﬂl@fu@ome?rsntwbm@aémcons and not over the
bitline cont act | ocations orm

t ri.c
i nsul at i ve"REPEIIG ecRP@F"“QﬁSXT@f“é'Hg r8'}bg hh%‘)p)éompr'ses
trenches into tﬂfbﬁmﬁ-ﬁb%@b(ﬁncﬁé!bd:tkicalllysnduﬁtw&eneﬂ@’ﬁafwltain the trenches
t he trenches .extendi ngéﬁnt,i relgﬂntd rough

the .
terfe pleetErally insHalvarhe NS PP HSIRBIRS il ere wider than the

fronbRedl WidRabi m@%leit;mbau;oc@dmmecmestm form ng
electrically conductiv I|n {apln the trenc

and .
in electrical c%‘i‘%ﬁ\e Cttrhc Ylg]sH Y§ FPSEBH H@PP% uring Sloning to
ot @bbRIRGs eabhdhg frR6ugHee ke cRlcRichly ingllhtiveonadtialitandestch stop to

lines, formn in ext endi ng through the etch
168 5IPTREP PoRe %%WEE?@ %@e contact |ocations; forning
capacitor storage nodes in the openings mhich ext end

through t fTEhéem@l’hoatdﬁpLalrh 36 fe@pacoHnprisisg:or age nodes
being in Jeectrlc cont t Wi t

cont act qning e ‘ﬁ%lmla 'FH %Vgefg‘%?%ﬂaﬁf’é S%%a%? gg(fers anf

cont act VVI fohnmbe;ap@dﬂtd)l:létebu@dé natsial over the dielectric material, the
capacitor electrode material, dielectric material and storage nodes together being

incorporated into capacitors.

40. The method of claim 35 wherein the etch stop comprises aluminum

oxide.

41. The method of claim 35 wherein the etch stop comprises silicon and one

or both of oxygen and nitrogen.
42, The method of claim 41 wherein the etch stop comprises silicon dioxide.

43. The method of claim 41 wherein the etch stop comprises silicon nitride.
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36. The nethod of claim 35 wherein the formng the
electrically conductive lines conprises filling the

wo e@sahEgl with at | east two conducti ve mat eri aPGT/BF2005/014466
The nmet hod of claim 35 wherein the form ng t he
electrically conductive |ines copprise li.n
trencies wiftenmgihof @helaim g WasHRR, é‘ﬁﬁ?&??‘gr‘éegs Sd'l‘?ém
xﬁﬁhtﬁ‘deﬂg an anmount of the conductlve materials within

e trenches so that the trenches are | ess than

entirely filled with the | east t conduct.i
mat erf3al s. 1egMetfRpd o E@?magwe@'%f%%@“ %ﬁ@ﬁg?ﬂsm eﬁ%entlally of
SRlcestahtl @Ak loy bbthsibajdereartbiiesgenl. is a first
electrically insulative material; the trenches are
first trenches; e for
condutt | vnﬁ?q W@g‘ogé}ﬁﬁlﬁl nég%hﬁ 91 ﬁﬁge%frh%m? |CP>5{?'SHS RNl of
aNirhihuat odi®gast two conductive materials; and reduc:| ng
an anmount of the conductive materials vvithin the first

conddbe 1 vel HIRETPARLCahab FRRE G T e sEhTshof Rkt

ddte.conductive materials into the conductive |ines,
t he conductive lines having first |ateral w dths; and

e B N5 BREE AR SRR, A SIS ) ey oms o

aradodt bfedxygér hmahnrtrbgen renches to formelectrically
i nsul ati ve caps having second | ateral w dths which are

W der é han‘[l])i/ehﬁle{ El%tf c*a% ﬁé@\;he\%lm% et9r§ stle%ﬁn&sts of silicon nitride.

electrlcal con uct rve |l rnes;

electrlcally i nsul ative caps as a nask durlng et chi ng
to fo¥im opEm rrmgth0§>qf el A8 V\thI@bemJ‘dﬁf atpfestppcepsists of silicon

S{yﬁ%cfé cally insulative material and etch stop to the
orage node contact |ocations. 39. The nmethod of
claim 38 further conprising: form ngt di el ectric

nat erfhl  oVies methedehplaim ¢8whetein Hipestpldalen consistsob siigqiydioxide.
capacitor electrode material over the dielectric

mat ergal Iﬂfm%%@% ERfm 85 §fHer e ﬁwe’@é&ﬁéa@lb coRdRiOE lidsC
mat eri al

storage nodes together being incorporated
¢qmmnsga>pla@r g of wastmélfwwmo%PR@ﬁr dandpiREtrigReluapsien nitride

5,{%5@9,@] fi@Re conprises al umi num oxide. 4 1. The

of claim35 wherein the etch stop conprlses
silicon and one or both of oxygen and nitrog

The n®3-hodThks metheogf glaim \%é{\fh@rqﬁn fl}geel%qteq:gllgtlrayvatwe material
SR8 8opkd bgias, di oxi de.

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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43. The nethod of claim4 1 wherein the etch stop

conprises silicon nitride.44. The nethod of claim4 1
wob@saiti2t he etch stop conprises silicon oxyni PCT/U82005/014466

45. The net hod of claim 35 wherein the etch stop

consi sts essentially of silicon and o both of ..

oxygeiP-and™ A& Q?g‘gﬁ‘.ymli@ StpRgeHodRY r(?fng%g&ﬁ F{&ym COMprISINg.:

wher ei n t heto@itinh asdePicaiRinios tonstssnit cahprisiraf a pluwaiiynefrastorage

oxi de. 47. The nethod of claim 35 wherein the etch

NOOgFORBNEIPSRUONSF  al uni num oxi de. 48. The method of

cl ai m 35 whghiah A stduk BeetheSiaage 008 sbriacfiocsitibng oime stack

one or both of oxygen and nitrogen. 49. The nethod of

TH"RI"Y8 wherein the etch stop consists of silicon

nitride. 50. The nethod of claim48 wherein the etch

stop consi sts of fist blecwibalyXyduldiivedeatedal bverfthe stebdroaode

of claim48 wherein the etch stop consists of silicon

di oxi de. 59°8UPAE nethod of claim 35 wherein the

electrically conductive |lines conprise one or nore of

tungsten, titan pioralioogfepaced abtiataiinaohtingtide lindésiogs tifen

nitride and titaniumnitride. 53. Th t hod,of .claim
55 wher o, niteteialy pUlahvs gy 00 o B e
conpri ses @ndogie lioxs devind4 paifloé oppddeddatefal etigesmar®ba first
wherein the electrically jnsulative terial conprises
a doped oxp@éalgﬁéfﬁ\mgvegﬁ&h?ﬁgp(&egﬂatgf%sg Dfpri ses an
undoped oxi de. 55. The nethod of claim 35 wherein the
bi tli ne cont acta bematiatetiricaliy instialagmareidefiliuhszeces

I [ ' f dcall
conduct | v PaREL o Lo eBU KRR Gl ik

insulative material conprises a doped oxide, and

wher ei n the et chpstally dappeédelsctipallyrickyiaive dresidiradly A
nmet hod of rmn . les . array,
conpri si ng(:g\%f)Eﬂoevig%(ﬁhggllg%gg@n%g'g%gﬂ%%@ 'CShs e?{l?ccﬁéon
conpr i si ngcargspandenice yitbfthe electigallyrmodduciyatines, each of the

| ocations;_farm : ,
contact 1 ouaepg sBUEal Bidafiines AR BASRAIRER coges
el ectri cal 4nd a ssadndtiatel wixtie betleeco ke opiused lajerahedgasde

| ocat i ons;W cl‘?ksuérgétjel; M}aﬁfthéﬁ@?%gergllvﬁﬁﬁfi cal l'y
over e

conductive ' I'Ines

etching openings which extend entirely through the first and second
electrically insulative materials to the storage node locations, the openings being
aligned with the lateral edges of the spaced electrically insulative lines; and

forming capacitors having storage nodes within the openings, the storage

nodes being in electrical contact with the storage node contact locations.

57.  The method of claim 56 wherein the spaced electrically conductive lines

are bitline interconnects.

58. The method of claim 56 wherein the spaced electrically conductive lines

comprise two or more electrically conductive materials.

59.  The method of claim 58 wherein the electrically conductive materials

include tungsten and at least one metal nitride.
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first electrically insulative material, each of the

el ectrically conductive lines having a pair of opposed
wo a00engiizedges and a first |ateral w dth bet weRCT/UR®05/014466

opposed | ateral edges; a second electrically

U LSSl L) ORoSRRERS TS TR GeRR ter

BRasRGsebaRIY bEa 1bastions bt siidonadibids silidon aittdeyaravslicohhaynitride.
electrically conductive lines and in a one-to-one

correspondence wth the ectrically conductive .lin
cach BF ¢ necpsibed b8 B Briey Prebplty DecaBate e
rh@eii#l Gopgipesedentalle obdopedatisoadibxalesecond | at er al

wi dt h between the opposed | ateral edges which is

t t he fi . | .wj dth; hi ' .
ShEtL, . S bAFoh b i B SR et PTI98 s
({bhﬁé{sréseéhtlatyly bﬂgﬁdoa_tditviee;WGRéih %@fi@bzlbﬁﬁoﬁ&?ﬂagﬁiv? mt&tlerial

ocati gns e .gpeni hgs bei al i gned, with. 1 a .
wdges SeneaboCy R e R Ber R A b Fid el
doakigisngsempdlg ot asdhsiicbnglioxider age nodes wi thin the
openi ngs, the storage nodes being in electrical

contagt wth the storage ntact | tions. 57.

The ?ésthod& &e%%qda(%ﬁ?r%'g%\ﬂ@?%mgﬁﬁ)éacgénﬁg@@él ectrically
conduct i veprbvidiag asreenitnrtductoe comrsfreribmmemeotrisingsBpluftity of storage
net hod. of claimb5 nerein ced electrically
r@&ﬁ&ﬁ@ﬁcbgc?tfoﬁ‘gfngg\ﬁﬁ}el %Oé‘tﬁc&%%gﬁaﬁébr e electrically

conduct i veformihg mhattch st&@ovérhiee stetdyechoole cohtichiob&ions;
wherein the el ectri.call 0 Y teri ' e
tungst en gfﬂﬁmﬁg g f'éséats ec(t)r?;cgﬁ)h@? g’%{“ﬁel 't%ra @é%\}@%ﬁ%‘ggﬁéﬁgbd

of cl ai m Séchihgtrencheshhidh exdéncedraicely itrralighythierissilescirically
material _consists essenti all |e :
b aired e Yeofie e Ria odhe BlieSBhlaghiBattins and extending
toxlynetch isthe. over the. stdrhge meddcahtadt ladagioms; 60 wherei n t he

second eIetr.icaLeI cinsul at iy teri M ' .
essenti al I@”B'f'gﬁ 8}355@ ‘f‘?ngtgﬁm%i rﬁ%ﬁ%’."a .%‘%ﬁ;ée%trcr@?%%%d n
déctddzcomtaét withethe bitlitehmontgua e dtiaise teraledlidafly cosdictive material
line onsjsts .essentjally .of silli itride.. el
W e ER e RS Py Fereefort SERT bt 1 gfon o
tae lelechitalii conddetivedings Waging ampairioé oppasaddatetat etigescaid g/ first lateral
I, lative materia onsists essentially of doped
%’Eﬁﬁ%egwe%f? Ui oRROS l.aFeAé]r?g@ﬁ%d of form ng a DRAM arr ay,
conpri si ngorrpingai ity af spaved @fetiretaty insolabte lirssidinactly over the

onprising, a.plurality of stor .
S5 8% MR arn S B St BG Sy B8R hn the electrically
conductive lines, each of the spaced electrically insulative lines having opposed lateral
edges and a second lateral width between the opposed lateral edges which is greater
than the first lateral width; the electrically insulative lines comprising a second
electrically insulative material;

etching openings which extend entirely through the first electrically

insulative material and etch stop to the storage node locations, the openings being
aligned with the lateral edges of the spaced electrically insulative lines; and

forming capacitors having storage nodes within the openings.
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formng an etch stop over the storage node contact

| ocations; formng a first electrically insulative
woraioeniAakl over the etch stop; etching trenchespPeiiusivos/014466

extend entirely through the first electrically

insul ative material, the trenches extending to the . .

bi T 6fe. COMTEEPRELEREHES R e a1 e 6o gion includes

eS;I)IQIFéIl@/V&Ptrahéi@tosb@’ﬂs@t@@ﬂdi@%s@@ﬂl‘éam\hthle{.')smtnbmmjctl‘ﬁe)mmemlgl wherein

el ectri ca%%%/9 conducti ve materila(g within the trenﬁ{?eﬁ1

Ff t

iR Hapsister e SHHEUANS COMPHET S PH Ot a9 FHEPNEBIg Y
JePi@rd0Bs e rhierigl fetdatstd ey treodshiedridvetiveameterial, wivetdn n

%gcgr&%qlrl)? ggﬁqe@tlg%{q%{%‘? %grqpfl uréﬂ | \té%@ﬂgl gﬂs gl@ﬁtéloal connection with the

RhREdrhidabi¥ns, %a WiHeroif thd ﬁ@l%gb&%d@ godtapalbtatiohs apg okl contact

| ateral edges and a first er al
legatigaeare Eised &Y feRermast ﬁw?ﬂfe 0&1*1%%??@%5”)5{30%%8%%Pedesta's
electrically insulative lines directly over the
el ectgd, cal tne @emdu et tin b8 @sreinthel dictastopeoinprisseealuminum
correspondence with the electrically conductive |ines,
of the spaced electrically insulative |ines

havi ng opposed | ateral edges and a second | atera
wi dt fBEbE‘t Wﬁrﬁﬂmb’mﬁd@pplamd?; hwakeriatheagigestophebiprises silicon and one

re?ntetr (getflrst |ateral width; the electrically

(?X)/%en PeE@BPbri sing a second el ectrically

insulative material; etching openings which extend
entired.y t“meamg‘motjlmectbim $6 wbkeestt theosith ytop msmipasesy/glicon dioxide.
material and etch stop to the storage node | ocati ons,

the o L : -

the SBcedr BEL PRSPk BR bk baSHLEh SoniAdESetton nivide.

capaci tors having storage nodes W|th| n the

openi 6fys. 6Fhe Mkthodef hiatin 66 whiergimrih@3stoihslopicamphses silicon

nductor construction includes a plurality of

CEcs(s/El?rtfrgcl'ostor constructions associated with a

sem conductive material, wherein the transistor .

constfct i Bresmethegrof slaire 68mberain Hierfirstedpasiicalls iseladyngaterial

é@rﬁ#lsgs gHS 0?85%%93%?% Xﬁeﬁ%ﬁ& G-k e GA ﬁ%té?l"éﬁr the
conducti ve mater erein electrlca

conductive pedestals are fornmed over and in eI ectri cal
connett.i onThe mgthodef slgim 68 Mihegain thedginding thexpiactiiprlly sppductive

Q@ng‘t\mﬁﬂgﬁ‘eq%%hgso&rﬁ@qsegocat| ons and bitline cont act

['ocations are co ernost surfaces of th
eI ectri cal ﬂoyﬂ@gm}duwe@ém‘égf di and @ orfgpgh ﬁ%fﬂtﬁ'aiél”‘d?'t”de and

gé(}&‘\ ﬁﬁ%rd/éﬂﬁ %‘rt[éll ﬂﬁtk%HFé?woﬁé&p conpri ses al uni num

claim 63 wherein the e
st op conprfoéfé@géwgsiﬁﬁhwﬁh@ therrarially et trancheyg éﬁmE'ﬁEP'y fill the
fdchagehy 67. The nethod of claim66 wherein the et ch
stop conprises silicon dioxide. 68. The nmeth

cl ai m 66 wedreing atheight ptie spagHctiverpiack agd yngﬁtsa@nmthm the

t?éﬁcﬁbgfo form the conductive stack and tungsten into conductive lines which only

partially fill the trenches .
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69. The nethod of claim66 wherein the etch stop
conprises silicon oxynitride. 70. The nethod of claim
wGX0dhernei n the first electrically insul ative PEL/E81085/014466
conprises one or both of a doped oxide and a | owk
dielectric_material ., 7 1, The netho f. claim .
Wher ot ¢ NEVTBRPRGT PRI 21 ML ATy eRRe] B EPAM aray region
ARt &foktadr rd@ér’ﬂpéhpﬂ'bﬁal&ds Rféd:bIE,SM(aDmyrregies Wfﬁ@élmtn@trenches extend
conduct| tack of Ti

dirss e DEMT ERG AN PR RTES TdEphPRPAIT P RllaBerinerel

the @A Siral RIgBM glhbttn@ﬂie&fbnmétlve@tédkmnnammgsaéd areffoﬂnheeﬂmthm
trenches to o teI

h d
o e aver RSl bwon T e ar TR ki SR e TR Draw
drhsy rbgnaﬁoch@s\/vﬁ&ea‘nqnmédnmgaﬁ ehectidiyt® of tracdonanctivioltgktaewl

i nto conductive |ines artiall f||
"W%ﬁ%‘h@%c“rs??”Y*Fh%orﬁ%'i%%}‘%fre@fm% hﬁ%?é% ORAN S ray region
SOt StibMCHURE FeicHIBAMIA draYyvee@ieoagian ¢emhyrdaeas the DRAM
regi on peripheral to the DRAM array regi on; wherein

UFY '€PAches extend across the DRAM array region and
across at |least a portion of the region peripheral to

t he DRAM aTHieﬂMeﬂﬁgidﬁmairmﬂew\&ieFelm e otaiydiled estiaskhave
thin the trenches

and_ t n ar d th
RO 8y 1P ST S INRAPIah EBGH IR B pRGPLD o Brera
WiaehsDivAAear tha wigce@atninsaativereregiaris taHEstrmmm'aﬂg insfilativeematerial

hej ght of t e S duct tack and tun

] P rRogss r ST eLiadve PRose R LT CRP L OGP uitive
RERANbaBR@WhERY! BB famtngitie pluvaligof sgaredadedtivaily menlaheslmes
which are over the region peripheral to the DRAM array
TUY'GR> 73. The nethod of claim7 1 wherein the

partial | y-&idobiag the ﬁmcéle&rxbawen@mne m@stertal & ah bieh which extends
conducﬁlve l'ines therein ngs have

PRrae wihe e Qb anoR sebn Bl i dnerareL, P

I nsul at i Veaflf@teﬁpb@hg the fﬁlstfelé(ﬁica&i' etticambieriaheuthaticheforming
rraterlr?Je and thesg{xced ‘]: hﬁgglnsulatlvellnes
B8%6F? elgctgge&lgmfu ¥81”i‘q %rg} N PRETNE mat eri al

and wherein the form ng the pI urality of spaced

el ectv4.cal Tiye inetHsldadf iclaém 73 verraiio ther firsieslectgogiip snsutptivéd enaterial

first electric ns,ul at { ;
MR BATE RIEohe S lehar TRGEERIES e fhal@ptidE, 8 yherein the
S2000dldcicamnahsubtitehaatedaltoafirices sik@osiimiget he fir st
electrically insulative material to the etch, form ng

the second electrically insulative material within the
openi ngs. 74. The nethod of claim 73 wherein the first

el ectrically insulative materi al
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conprising one or both of a lowk material and a doped
silicon oxide; and wherein the second electrically

w0 p®ahaticzve material conprises silicon nitri deP@BUSA05/014466
DRAM array, conprising: a sem conductor substrate; a

plurality of transistor constructions supported by the
subst faat e;AQW?Vﬁhﬁogtpé‘Pm@onst ruction including a

t ransi st ory g@hieomditicr sPBsiratef source/ drai n regi ons,

each pair of source/drajn regions includin bitline.
cont act soauP'H@/“H’r%fi"r?nP'é@rBH”%W&“%PSSW&PSS‘? ﬁ%%@ %&?ﬁ{f%& each
15Me €S/ cBh @ttt e GicRilingda PhnKiAbI date @hd Ripalrioh€ource/drain regions,

i nt erconnect stacks over the S%ﬁft r aqtﬁ]gacgnd . , g
QACBAEN O SPYTGE/ SR BRI IR 8 PBiRg $9niA gRtrgR/rain region and a
S16%4H6 R68E BbiasiealLiRRraihtegibht | i ne interconnect stacks

bei ng separated fromthe storage node contac

1. t .
sour ce/ dr & HIuFaéiBrl Qj,péﬂngﬁllngqroqr&ggft stacksQVeR e sghfst]r@}e and electrically

dIMpEERGIY ohd BYIRE cEREBY dovidtIraineeGibnsIARE blfneahtdFIoRHEBt stacks
oxide, 'silicon nitride, silicon oxynitride, an

AR ARITAIPY O PR P GRAOIOTER PONES GBIy et oast an
SbARKy FRGMAIGOMREF SorMihsiR ol @GhbieC lalumib@ndstiie] sikcon nitride,
bitline interconnect |ine having a first |ateral

sogp P RiEo AEbyIopar ScRRHBYES e PRING Nigseonnect stacks each
&dpﬁ@rs%nnect l'ine having a top surface, a bottom

surface, and sidewall surfaces extendi ng between the

top and bottom surfaces: i nsul ativ

an el ectrj cal e. :
cap over the el @?:?IF?%'S?"V)F"@SH?}W@&’P“ BH‘??VW&“ hne'having a first
i nt er connegterdlivigth; theelsteeilly coaluciivd INgink aiterconta ine having a

having a second lateral widith which is greater thar
the first tPBtSH?%‘J?e, \ﬂﬁ%ﬁ%ﬂfn %#30% %‘Qiﬁ’d%‘fa”%ugé?‘?ﬁ %’%?'P‘{}‘g between
i nsul at i vethshéleumd botepasefscesoveri ng the sidewal | s of
the electricall conduc&! ve bitline in
|

. erconnect lipe:. ..
and a pluralit yele té'ﬁ%} |9§H1ate/8r?§pro%ﬁhgﬁge g\gﬁ%ﬁonc&cﬂve bitline
st or age nogRscomnkeTieNthetdsdabitghly iNaalatlecdy haald & second lateral
i nsul ati ve er. and in el ect cont aétth-\évi h the

layer. I I ca
storage nodEttWheR s oreaisr Ehé‘/‘dé%ﬁrﬁ{ gl The
DRAM array of c4 ghifof7Sievied §iimsuldive Bidelwanepacers covering the

i nt erconnect stac are qver the transistor gates.. 77.
The DRAM a?'?%"&fé37%‘?‘%‘7‘%5\)(&8@#%“’? HE‘"@I' 18{‘?%”88%"99’ and

i nsul ative | ayer consists essentially of alum num

oxi de. 78. a plnealiBRAMapaciay cofistaicadms Mevingsora nbhies extending

Bl B S e e SHBTh P80 P QPSSR BT e noce
@dresdt sbwak/dyain Redrat | ve | ayer

76. The DRAM array of claim 75 wherein the bitline interconnect stacks are

over the transistor gates.

77. The DRAM array of claim 75 wherein the electrically insulative layer

consists essentially of aluminum oxide.

78. The DRAM array of claim 75 wherein the electrically insulative layer

consists of aluminum oxide.

79. The DRAM array of claim 75 wherein the electrically insulative layer

consists essentially of silicon nitride.
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consi sts essentially of silicon nitride.80. The DRAM
array of claim75 wherein the electrically insulative

wo aysni1mensi sts of silicon nitride. 8 1 . The BRANS2005/014466
array of claim75 wherein the electrically insulative

| ayer consists essenti C ride
Tha BRAM 3PP kP dnaPerdlt TRoe By i aver
Cbﬁ§§{lsaﬁ kW& miige. consi sts of silicon oxynitride. 83

he DRAM array of claim75 wherein the electrically

1o el cond Ly o 40ioBe 1L, 9Bk
cehasikrdssartiayy bnsioatdxysiricdap consi sts essential ly of
silicon nitride. 85. The DRAM array of claim75

\;Vih |e|r (eﬁlgﬂ :] Pﬁ\eﬁgﬁ&ﬂgagpaa%élaﬁkzgﬂwi“e:reﬁ trgeﬁ‘ Qgﬁ?tﬁlgam@gs%la%(/e layer

cohasionsitiben &lyartidd.cal |y i nsul ative sidewal | spacers
consi st of doped silicon oxide. 87. The DRAM array of

clw 75 I thetra I ) -

orki 1 ne egeRY atfish BB R arEh e FEGr TR Wer
doﬁﬁslﬂs&ﬁ uMéop®atsiiicoaldioxivet one or nore electrically
conductive materials; and wherein the electrically
i nsul t v a t
i nsul at| v:n'r‘?g@t{%’&llwae}rya 0? la"?{eas eg%ﬁehé Qg?tﬁéeﬁl&oﬁ%l%%%ap
cohsickess&Rialy besiDRAMItadde.ay of claim 87 wherein the
wor dl i ne stacks have paired opposing sidewalls and
furt c rhSi [ t;
Si devil 1 o B2 AN R SRR 7B Eoh R 1 B iy gov
onosidisiafieilistracikile. t he el ectrically insulative |ayer
being forned to physically contact at |east sone of
the sgcondy Libally insulative sidewall
spacz%s: 89. h%*r[ﬁﬁ;‘@rﬁﬁ%fa‘}ff !’fﬂﬁ %P %riegrlﬁrr}]%ég&@@teraelyrrnsu aiive sidewa
spenersandmsttof‘depsdjblhwmmecorrpr| ses a sem conducti ve
naterial wherein the transistor gates are formed over
the sg I fwH&in ST SRIAMC 06 d
substrate aﬂ%hamﬁygﬁkﬁtﬁghggg%3|s?or éonst?ﬁ%tﬁgﬂgconmnse
hyonpoidiiee siaakswhigh gReh peniome alsatigedy ingUlatiyhmatarigkover one or
rﬁ&@ qud?r%é‘ﬁyb r?ddz:ﬁ\tléaﬁwi Férral Hﬁd GRB ﬂ"r‘étél&)"t‘rlcfaw Ir38ikative layer

nprising e ect conduct i ve pedestal s over and

pmseatemanm thecﬂrﬁ'@érmllb inswlative rnﬁter@gefraé égagk sQme of the wordiine
% qisons, wherein the bitline interconnect stacks

P ysrcally contact uppernost surfaces of sone of the

electrically conductive pedestals; and wherein the
st or aﬁj?e notesPBAM gyeaycd Bgrwheseiathe,werdjpe stacks have paired

§|n§ %He\fvaﬁ@gﬁ@ﬁﬁrthﬁpé’cﬁﬁﬁﬁ%ﬂg @ébﬁ@%%‘étrfé&ll)ﬁrﬁﬁiﬁaiﬂfe didavall
i cal conducti ve Pe esta
spacers extendmg along the sidewalls of the wordlrne stacks; the electrically insulative
layer being formed to physically contact at least some of the second electrically

insulative sidewall spacers.
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90. The DRAM array of claim 75 wherein the

el ectrically conductive bitline interconnect |ine
w@eopniEes a stack of at | east two el ectrical | BCT/US2005/014466

conductive layers having different cheni cal

conmpogi tion

S n one angt.he 9 1, The arr of
ol ibs hBe DM RS PLRR t P S I Ve T e
d:clﬂﬁyﬁ{s@@ ransfélfﬁrﬁlcdricﬁlletl\MﬁQll’ehéIQEWhéreﬂih mékraﬁélg&:‘r gh®asire tdimed over the
el ectrica con i ve rs ha ifferent

P IBOEPL P e SERiA ror e, Sshh g thpgRsistor
?ﬁsﬁf}dcﬁﬁns@fmpﬁbg 50%@/?%nﬁ1réd’lﬁls@x&ﬁﬁmg%mlry Lr@oaf@dumnd\aenve
it1ine interconne i ne conpr stack of ¢

AP B PRI Y Ehe 3P AE BIORVICAIT S5 CLf A R iR over and
s iidal Ehhetieeivith el édﬂrdéﬁcﬂ?dm&bg%ﬁs hﬂ/ﬁdrélﬁ ehe bitline interconnect
i nterconnect line conprises,a st [

%’%E‘tﬁf&)’[ﬁ&?l& COffRFt LRPFNOShTaces R sq:rpcf: g{ t%p%é?rﬁca‘l? ¥Snductive
E&EREHIS IaRE viHek @R tHERtBialE ind8edbf thel BESARBr étbr{sitmdlﬁ)nstdhﬁsxcally

second Ia r|3|ng he thir
SR LBPR St ELER Of SoIme ohioBiedeay aemgac BRdRsipis
wherein the first layer consists essentially of

titanpeim nirhé D@ﬁl\ﬂ)Erréy}dﬁ’gdélﬁmm\ivhéﬂedﬁheTelt@:tr&ﬁnyoc&]duaw@rbltllne
consi sts essentl al |

f
GBRarves: oA § sBiox bl ayErd O Siliell sifibuge ayers having

@iffe@hashBrfidalwoaipekiflotdwahiohs inbidger consists of
titaniumnitride or tungsten nitri de the second | ayer

consi sfs of Ti dthethr | ayer tso
Cungsitn. °ge DR Ry Pt & WRnBRSHEIRL tonsupiggitine
atgréphnett ltleadompfiSes a stack of at least three electrlcally conductive layers having

different chemical compositions than one another.

92. The DRAM array of claim 75 wherein the electrically conductive bitline

interconnect line comprises a stack of copper and tantalum nitride.

93. The DRAM array of claim 75 wherein the electrically conductive bitline
interconnect line comprises a stack of a first layer, second layer and third layer; the first
layer comprising titanium nitride or tungsten nitride, the second layer comprising Ti, and

the third layer comprising tungsten.

94. The DRAM array of claim 93 wherein the first layer consists essentially of
titanium nitride or tungsten nitride, the second layer consists essentially of Ti, and the

third layer consists essentially of tungsten.

95. The DRAM array of claim 93 wherein the first layer consists of titanium
nitride or tungsten nitride, the second layer consists of Ti, and the third layer consists of

tungsten.

96. An electronic system comprising the DRAM array of claim 75.
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