WO 2005/ 104190 PCT/ US2005/ 009781 Sem conductor Processing Methods For
Form ng El ectrical Contacts, And Sem conductor Structures TECHN CAL FI ELD
[ 0001] The invention pertains to sem conductor processing nethods for

form ng ontacts, and al so pertains to sem conductor structures.
BACKGROUND ‘E‘ﬁ%@%"&@em ON [0002] Seni conductor fabri cat' o BHEEEYes

frequently involve formation of electrical interconnects wthin openings.
The desired aspecSemidonducibr Prioeessing MiatigsisiFer FomdngBRtitigalfGontacty, ikads reasons,
i ncluding, for exanple, to conpenSameohductdr & setsrasn capacitance or

i nductance. As the aspect ratio increases, it becones increasingly
difficult tOﬁétgn UE(ElFIE" [jl Il openings w th traditional processes. Figs. 1
and 2 illustrate an exerrpl ary prior art process, and a problemthat can
occur during K903} t eMstinventibo pamtains togemicondecier Areressiog methods dor fowming n an

openi ng. (Oo%ﬂctrlzchgconﬂacﬁ“aﬂéa@o&%uﬁ%@éﬁﬁd&hdﬁ&&%ﬁu%% gon 10 at a

prelimnary processing stage nstruction 10 conprises a base 12. The base
can conprise, consist essentially of, or consist of nonocrystalline silicon

l'i ght | y- dopegadkdrbeRbane AL ]QVEMﬁ)@N dopant. The base 12 can be referred to
as a "substrate", and/or various conbi nati ons of structures can be referred

to as a "subs[qoﬁ?]e" S%'C%L”Q!’cf%fﬁleP@PﬁP&%??%ﬁreﬂf‘e@ﬂﬂém@iv&l fEnatiga et ol | ow,
the terms "sedcERaMHGIdOAs@Y ARbih 3pen !ng%nd'heiﬁméd)éﬁé@&trﬁiro &ub@bpﬁeaﬁ@s ware

defined to nean agy constructi on,cElrd(E :{?’ %%G?.Pim conduct i v§ mat er |

i ncl udi ng, bURCTERTING TPLYArioHs rqagong, ffie itQ EORRENEAte P%C‘?ﬁ?éﬂ‘ as a
sem Confluct Ih\tﬁpmbﬁcfe ¢reindiveancal gﬁmsca”spiadﬂ ratmﬁ@m%eﬁbmsnmm‘@lmmer

materi als the onducti v eri.a ne_or
econbii o CoHEMs pAMGrRAT M AP ARhERS BroeSieR, Tioet T ahd Bindh8%nd oy
supporting stexamplaryegrior atlpostiess) an atprobiém Hattdrecccunduringeansatempotodact ave

substrates onductive block 14 is formed over
base 12. Bl dekescﬁ'fhpﬁgr&p'ﬂ%{%rsono g%‘g&dﬁeﬁﬂ exanple, a digit line. [0005] An

insulative maf0d08h| Hig. 1shdmrawmmmr@luctbawstmctlando@t'eprdbrrmﬂw argpcessingsul ati ve
material 16 GHYe C@B@Eﬂr&%nﬁﬁg ES rou ahasD 95 ORROBRANROS ldoﬁﬂn?e Sbéﬁ&s% (BPSQ) .

[ 0006] An openin IS etc Insul ative mate to an upper
surface of c%ﬁwléw efeorsiopeirt qﬂor@@ﬁmwge siticondighthedansd vl b@p'rgrp%dmtype or

exanpl e, photRphithags 8RS $2 o BERFHAY h9a IRBSIALE aAd/BAidRLBSMPANIIRAE8F1 St
mask (not shown) which defines a
structures can be referred to as a "substrate”. To aid in interpretation of the claims that

follow, the terms “semiconductive ‘substrate” and “semiconductor substrate” are defined
to mean any construction comprising semiconductive material, including, but not fimited
to, bulk semiconductive materials such as a semiconduciive wafer (either alone orin
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.

[0004] A conductive block 14 is formed over base 12. Block 14 can correspond to,
for example, a digit line.

[0005] An insulative material 16 is formed over base 12 and over block 14.
Insulative material 16 can comprise, for example, borophosphosilicate glass (BPSQG).

[0006] An opening 18 is etched through insulative material 16 to an upper surface of
conductive block 14. Opening 18 can be formed utilizing, for example, photolithographic
processing to generate a patterned photoresist mask (not shown) which defines a
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1 WD 2005/104190 PCT/ US2005/009781 | ocation for opening 18, followed by an
etch into material 16 to generate the opening 18, and subsequent renoval of
t he photoresist mask. The opening is shown having vertical sidewalls, but

it is to be understood that such is an idealized struct u%ﬁrgugzr&ze[dgﬁsly t he

openi ng wi | WOrRAAE0#3A- vertical sidewalls due to limtati I ng
processes. [0007] Referring to Fig. 2, a first conductive material 20 is

forned over i lﬁ&ﬁbﬂfdr‘ﬁpemﬁ@ﬂ grioidwetibyandton ibiointatens né Ittggér&rat&ﬂmhpehimga 8,
materi al 20 canc nitride |tanfum

e doy and o FBRRLRemeRd of R BPaBren TRk nd bidr s S e N
second conducdidenallspdtueit isab b22indersfood thedl sunhds ac @edliredi stractoset. dfrequentP e Second

conduct | ve. o ehl P s nSBIEA Sl OGuE KL fons BERFE G Gan 2l 50 be

|
formed by, em caFlI vapor ep03| ayéer 20 can
function as wﬂoahheaei@ermfgdo Figd Bea finspcandective cwitetial 29 isforpediayel insuldtivei ve

material ré%99§1]6'%£§r\f\ﬁ)tmne%bﬁiﬂgt1so%% 04! ra RPha LA ctoh‘giﬁ foo%mﬂfe bot h

of naterlals he conductive materi al

non- conf or nal 4 et nittigigdsuch@sritanium pgidehandcandipfamrd e fQY@X@@le @)@!Téf?%l ons

24. The exteng anéep%ém@ﬁ“A Bb&dn@%ﬁédﬁtn@é Hnﬁi&n@lfzfz s hﬁmb@lévéﬁcon@&b@i@é Riatekid bef ore
t he openi ng has been conformal ly f conductive materials 20 and

22. Accor di ni%y,Segopdeendagtivednatpiial 2? ﬁapt‘ ﬁ%mrt‘fﬁénfl‘)h@xa‘@j% HURGSRD 3nd qap&dfQent | y
referred to @e%ane&wmle@amp@h@e&{weap& dé tti@ﬁeﬂfh@ﬂrsi-%yéﬂﬂ) depyldtien 86 are

shown di agrammatjcally in Fi to be understood that the
openi ng and @(b@ﬂh‘ﬁ?‘(‘é‘e{“&ﬁd%{' t'@)‘f?ﬁé’longﬁ‘é(f) toﬁ’lfé‘i??%? H@Fe”éﬁ%ﬁ)es can include a
concave "bow' [ouB8} Arpaam@mrmft oammdm@gaep@hu&mt@ohemmcah bnmatenﬂstabenam lity
of etchestooé?gl rp@;p‘ gwnveg g '] E g

addi ti onal CHENYEVE MESH R ﬁpaqrowmm o e “pp@xﬁ%@ ﬁ?ﬂ‘@"%\?hol e
probl ems and dpeaitigtie té turmexicnnions 24.aflyeeXtasivos &4 cpusrttmta@lgopmd:me‘f the ppreof

surf ace of alel bl e o Hebol A fak U0 AR G2, HAGGR, CaRLEuRepgRaRed 1

subsequent pol’i s rocess new ne
filling opemndﬁ mmﬂrralyl avoidi26 remaids jirtbé epertinyy E‘pméwemit!$ frequently rederreof

keyhol es. SUMYBRY REnTIdE TAVEPE ONHER0Tho 18 oR0FoyBSpOf aro LS| Vet | on

enconpasses a seni conduct or processi n mng an el ectrical
contact. A sediegranmatiealy insTipstlrance, gad jpisgoibgendersioad thaithatoneniagiiad a surf ace

sui tabl e for ol eat cah feR d?ﬁé?’tshﬂyges %dcﬁ)éﬁ{er QrYa%"esthlﬁn%MEE é%nccﬁ@db@w“ feade

supported by the [ayer. An opening f or med rou&@ yer and to the

suitable surthatw of aperipg %%éve/todmfﬁh@%aﬁm 4’5’@“31 Pfetgado f&ﬁ“é‘?%ﬁoﬂ‘ﬁ“d’&mc?'

conducti ve podiddwais.Ofhd B&w can provide additional complications to a conformal fill which can
exacerbate keyhole problems and lead to formation of large keyholes just below the
upper surface of material 16. Such large keyholes can undesirably'be exposed in
subsequent palishing processes . It is desired to develop new methoeds for filling
openings which-alleviate, and preferably prevent, formation of keyholes.

SUMMARY OF THE INVENTION

[0009] In one aspect, the invention encompasses a semiconductor processing
method for forming an electrical contact. A semiconductor substrate is provided. The
substrate has a surface suitable for electroless plating,' a layer over the surface, and a
node supported by the layer. An opening is formed through the layer and to the suitable
surface. A periphery of the opening includes an electrically conductive portion of the
node. A conductive material is electroless plated within the opening, with the electroless



node. A conductive material is electroless plated wthin the opening, with
the electroless 2 WO 2005/104190 PCT/ US2005/009781 plating being initiated
fromthe suitable surface. The el ectrol ess-plated naterial fornms an
electrical contact to the node. [0010] In one aspect, th

enconpassesW® 28¥%YAduct or processing nethod for form ﬁﬁ%@%%ﬂ{/éo?%l
contacts to a capacitor electrode and a digit line. A sem conductor
substrate is ppatng bed, inifidted sudmstbé atiablugafacd. SThe akdyiotesk-pratedundtetialdramer

structure. S a region, and the spacer structure
conpri ses ano%rhgeg”%mﬁorg%a%r ?glt | i ne regi on has an upper surface, and

t he spacer st t{ﬁlﬂﬂlﬂmrelwmameuame irvaotidneancappasses arsemicondidier ptocassingi ne
region upper :%H{hBé‘?o‘?fdrﬁnﬁe@&’% { oIS B Poaph &&Y@Fe'c@% rfb%&iﬁ& n/ &L the

substrate as acer ructure I‘ggl on u er surrace. sem COI’ldUCt or
substrate furc'eewaq:ortdgqtprss@éé‘afelue@wﬂ | The subgmtatsun@mm@glt lifle anderspepe digit

line region ag ch'P& ﬁ%a&@{ it o phidba Fn0and fﬁ@% écé?r f?@&brﬁ%gﬁh@&éérﬁﬁ%
supported by t | nsul ative materi a OQpeni ngs or e rough t
i nsul ati ve rra'ieé'loﬂaﬂ'he digé ligg regine haéﬁémpﬁ@fssurfgc% aﬂd mspas%frﬁtwafww&gwéménds to

t he upper 5Urérﬁﬁ%r%pér%rfﬂée@"lthe|d|%ﬁmbﬁggl&nup®?9urf&@% Bedbolf theREmePeNi ngs s
a second opening and extends to t surface of spacer structure

regi on. The s¥e&Ha"a)pelghheyenie sybpleate Bﬁ@efpﬁﬁﬁréﬁu?tw@l ’8@!@% ugper sertaRs: rfitgal |y

conductive pOéém;@fthétotél&asﬁé@d@tﬁe@borﬁbr%b@%&ucal& lﬁwlﬁiwéma@ldm%?ﬁheadl it S
el ectrol ess lat ed withjn rst and sec ct roi;ess

i ng it PeBegSion hinBbaghs L PR ng A CeRRTT SRR e PPRAH 186 he

sIoacer st Ir uctingigative ghederial. Ebﬁzmegsearé farined mralrggmfad insalative mbtetialr rmegﬂ fthe

el ectrical contact wnt e the fir e an or

ol eotrical oomhienfibs i 4 it tfenifgdhds edsdia folng et shitdos  REBR AR AE® e
spacer str uctanomsmahthb@pem'ﬁ@ is @dsetanchapeaing cincheytends touthe upmerisarfaozerdf itheul ar
e Ot Sheb@ L Ao il SBLaBNd REs 2 LML BribPirflog L1 1 C2

dead- end and es no electr spacer structure
i nst ead has té¢lectyitally p@mucw;mtw of gte wnﬁ:@keﬁgtrcpdﬁe Aw@qnginctw@fmatﬁwlm git line.

|0 other Wor dectfoids bRk wi BREHELIRY opSninds. R mﬂr%regggfaﬂn gy as

referring to a structure mhlc |s utilize K roperty of
anot her st r ucireip de(uppehsiiacepofihedigt {inrregion ghe the space; %YUFWFEP Fegiost Thet ure) ,

and  which i Seigétfoq?ééb?ldtémﬁlﬁ{eﬁbﬂf&n@ arfelectil Edhtack W‘iﬁftheotﬁ@i lirfef i in fectr ent Tl ow
path of a circuit structure can conprise a si ng(he | ayer or a

conbi nati on o?peﬂlnﬂf #HRiMS %@r?@%%"’cﬁi GONtagE with t%%apgg%@gec‘trp%m & 8PRONB N
enconpasses 2oRRC TRYughds shidtireiodh o rBed BldUCHUnRy! BRISIEH Bartoular

sem conduct Orasspléct:)tgto¥ t%e n’wentlon t% |nd|cate ﬁ\a? tlf%gp%ét&‘re is Xn egctrlca'ii dsead eng and thus
comprises no electrical purpose. The spacer structure instead has the physical purpose
of mimicking the height of the digit line. In other words, the term "dummy structure" is to
be understood herein as refetring to a structure which is utilized to mimic a physical
propenrty of another structure (such as to mimic the height of a digit line structure), and
which is circuit inoperable (i.e., which is not part of a current flow path of a circuit). The
dummy structure can comprise a single layer or a combination of different layers.

[0011] In one aspect, the invention encompasses a semiconductor structure. The

structure includes a semiconductor substrate, a digit fine supported by the substrate,
and a spacer structure supported by the substrate. The digit line can comprise a single
layer or multiple layers, and frequently will cornprise a stack of TiN/silicon/W Si,;
similarly, the spacer structure can comprise a single layer or multiple layers. The digit

line comprises a first region having an upper surface at a first elevational height over the
3



and a spacer structure supported by the substrate. The digit |ine can
conprise a single |ayer or multiple |ayers, and frequently wll conprise a
stack of TiNsilicon/Wsi X, simlarly, the spacer structure can conprise a
single layer or multiple I ayers. The digit Iline conpri S§ egi on
havi ng an uPei0¥Wce at a first el evational height ove‘?T/%ﬁioog@L)%

2005/ 104190 PCT/ US2005/009781 sem conductor substrate. The spacer structure
conprises a smmhdue@'r anbshratei myeapacenpwmtumlmnmﬂmsaet s@bn@kmtﬁamtmglanhei ght

The spacer st Piel avie @ ah SR ey ey SRR beiichalh abo R oefiea 8 O
i ncl udes el ecfirsi ejawaruynal hsuhatiheespmmtruetlwesmppamcbtrluytutmeﬂ’@eam:mndmmmr
substrate. Th?mﬁ:h{?&“duﬁ@é bl bla¥ee :‘?{%Feﬁéi' sf’i‘shg‘?r?ea%{ﬁﬁe k8 GicBidlictor! | ne and

t he spacer ructure regilons. capacitor str ure’is supported by the
i nsul ative rra@téwstraﬂe Tma@lecwplbfdnatﬂﬁrtwgmem,ftath@verribe digi$neand ietspaegsaci t or
el ectrode, a C'Atc%r !o%‘t"nféﬂﬂ@ Isaélﬁsf;oﬁéd ﬂ)ﬁﬁé'insgﬁﬁvéjffnﬁ flﬁlt Fing

mat eri al betvveen t rst an second capacitor el ectrodes. I'rst

conductive i n@@é%ﬁﬁé‘t’tu@%'ﬂ@#ﬂﬁ %fﬂ%&fﬁﬂ@%ﬁof elgpadRe? geagnd Cﬂpﬂﬁﬂo?‘t‘é@?t@ﬁe and

through the aﬂ&wt hé u@:emb%at@flaa béeihedea afd @@m;u@hba@or ab&rdaaa NRGikst
extends upwardly fromthe @Facer structure region, through only one of the

first and sec‘ERﬂS’”E%’Sd'@P’FB?“ %@@Wardhaﬁﬁ%mmﬂ%bweﬂﬁgon ﬁE@uF”é‘?W‘éh%t erial .

The first andins@gwRinseid Usid &/schbid E5rRinBReGhtsrcanmsct @;fteﬁd!ﬁ:pﬁ@?ﬂ?y ﬁ@ﬁml tion
as one anot her. BRI EF DESCRI PTI ON, OF. TH Preferr

enbodi nent s ofPACRESTUTIHER (SO F@Jggéaglyrqnﬁggm éV%\ﬁ’I"WL??P" é?B?%WE%'BOthSje?he

foll ow ng accmmmmmghgwainammgsnatémmie firsiandsetendecatidagiva m@tornects are
cross-section&lt VISEW of a ?%on a%ttﬁr waf er fragnent shown at a
prelimnary pri B‘? %m?c BTES Staa '[0014])- Fig. 2 is a view of the Fig.
1 wafer fragment shown at a prior art processing stage subsequent to that

of Fig. 1. [Ogﬁl@rFﬁég?Rﬁ’T'léN"(‘)FdL NG% cross-sectional view of a

sem conduct or “wa prelimnary processing stage of an
exenpl ary met HO@12)f ﬂnﬁerr@nL @Qmmemteehﬁwpmemicmme}ieﬂnged helpw withvefetenoe t he

Fig. 3 wafer fr fHﬂB\R/ ing stage subsequent to that of
Fig. 3. [00171 ﬁ& " \PF% rggglszlg 3 wafer fragnent shown at a

processi ng st d6@13 ?s uﬁgedlmgtag@mnpfgp, @‘pSﬁQjﬂIOI’mI view of a semiconductor wafer
fragment shown at a preliminary prior art processing stage.

[0014] Fig. 2 is a view of the Fig. 1 wafer fragment shown at a prior art processing
stage subseqguent to that of Fig. 1.

[0015] Fig. 3 is a diagrammatic, cross-sectional view of a semiconductor wafer
fragment shown at a preliminary processing stage of an exemplary method of the
present invention.

[0018] Fig. 4 is a view of the Fig. 3 wafer fragment shown at a processing stage
subsequent to that of Fig. 3.

[0017] Fig. 5is a view of the Fig. 3 wafer fragment shown at a processing stagel
subsequent to that of Fig. 4.

[0018] Fig. 6 is a diagrammatic, cross-sectional view of a semiconductor wafer
fragment shown at a preliminary processing stage alternative to that of Fig. 3.

[0019] Fig. 7 is a view of the Fig. 6 wafer fragment shown at a processing stage
subsequent to that of Fig. 6.

[0020] Fig. 8 is a view of the Fig. 6 wafer fragment shown at a processing stage
subsequent to that of Fig. 7.



[0018] Fig. 6 is a diagrammatic, cross-sectional view of a sem conductor
wafer fragnment shown at a prelimnary processing stage alternative to that
of Fig. 3. [0019] Fig. 7 is a viewof the Fig. 6 water fragnent shown at a
processmg stage subsequent to that of Fig. 6. [0020] F i ew of
the Fig. 6 WA®YHMnent shown at a processing stage Egyéjgﬁ"gr?{?@go t hat of
Fig. 7. 4 WD 2005/104190 PCT/ US2005/009781 [0021] Fig. 9 is a view of the
Fig. 6 wafer Ioozgﬁenanshm/mwaw ohtherRig essifagragtrageshoswba aquesdssihg stahat  of

Fig. 8. [002 w of the Fig. 6 water fragnent shown at a
processi ng stZJUbgé&en%%éh%ec% g that of Fig. 6, and in accordance with an

enbodi nent  of [QQ%] | nE@nw @ra wew vitha &id. Gavafey Haeeashown mt apretessng sage
previously w lmsécﬁfgﬁ{ 1%’1ﬁ Fb%d il aGkorddnBO ik aﬁ'eﬂmbo%%e‘n?oﬁhé! In%%tﬁ?n the

Fi g. 3wafer rag processing sta uent at of

Fig. 4in acc%iteME%tWe ﬁmoﬁmﬁt qiﬁsaﬁtwdrzremuslmth rﬁtﬁémqe e Figs[824] Fig. 12
is a view of ' 9F|g31’l’"f%fae\ﬁe\xl bEBBTRY. 33RRMaBineRt d@ub%%%ﬁ'pﬂ%e%uﬁ@%age

subsequent to th I n accordance with the fourth aspect of the

i nventi on. [MQ@]UGPU@*“%@“ Fig. 4 inposgrdanempithea fqugh agpect obhminyestion. | | ustrati ng

an exenpl ary 16gali Chigl #2isof vibker @é‘F’fgegtwa'féWl%Qﬁlbﬁtrhho{Nﬂggﬁ]prd'_degmné-éltag@ a
bl ock di agram show ng particul ar features of t{he nptherboard the Fig. 13

conput er . [Omeqﬂeﬁgtoiﬂ?ﬁatoéFQ il Gracrerdancepyt Re iU esped Pf e "@‘IE’BY'RW oni c

syst em accor dijgges| 0 aig 13:semiagramma@aew obh cbiButer iRgfiting AN eRérh@ary [ 0028]
Fig. 16 is a si p%g ft?n tdleg,gram of an exenplary nmenory device

accordi ng to HR"GEERE 8fp“?ﬁ‘?8 'BYEE&™t i nventi on. DETAI LED DESCRI PTI ON OF THE
PREFERRED ENVBOmI2GENTSig[ 0023 blddkadiagrare mhowing padibulaefeatustshod thee mbthefboardidii ze

el ectrol ess r el ectrical interconnects within openings. An
advant age of %?t’: ?nggmé& fnatl ng is that such can be conducted to fill an
openi ng from {0027pot Fgm.‘ﬁ)fs & high-tepelrtilavyy diagranh ef arogecteontt syatevoaatonlyigoean fil |

hi gh aspect r rior art problemof pinching off a
top of the Opég(tl’?l ?durle%g&t%%eb%gﬁtﬂ\ﬁraﬁtc@ss [ 0030] One aspect of the

i nvention is (P28 ||F@e%ls(;cs!mblvf@d@io&kdtagra@ elarfexemplannmemonndryises to two or
nore circuit Slhidlgth 8a 245k Br AL Brdbndhfdngbent el evational heights

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0029] The invention includes methods which utifize electroless plating to form
electrical interconnects within openings. An advantage of electroless plating is that
such can be conducted to fill an opening from the bottomn of the opening to the tdp, and
accordingly can fill high aspect ratio openings without the prior art problem of pinching
off a top of the opening during the fill process.

[0030] One aspect of the invention is to utilize electroless plating to form
interconnects o two or more circuit structures which are at different elevational heights
relative to one another. Fig. 3 iflustrates a semiconductor construction 50 which can be
utilized in such aspect of the invention. Construction 50 comprises a base 52 which can
comprise monocrystalline silicon, and which can have the same construction as
discussed previously with reference to the base 12 of Figs. 1 and 2. A conductive
structure 54 is formed over base 52. Structure 54 can correspond to, for example, a
digit line. Although the structure is shown being uniformly conductive throughout its
thickness, it is to be understood that the structure can comprise layers of electrically

insulative and electrically conductive materials. The uppermost conductive material will
5



relative to one another. Fig. 3 illustrates a sem conductor construction 50
which can be utilized in such aspect of the invention. Construction 50
conprises a base 52 which can conprise nonocrystalline silicon, and which
can have the sanme construction as di scussed previously %Jl]f#é%;)%g%e to the
base 12 of BQWSW4Eg 2. A conductive structure 54 is OVer base 52.
Structure 54 can correspond to, for exanple, a digit line. Al though the
structure i s sdhewtopsuraseyand suatyp em'fmtacbrimwoﬂd!vtmngh@pﬁmhd&cortdubmeness, it

s to be undegsioodstigh cmssat [{SELAULR 13 BnEALIY d SE 8% St Ally AbAGiveHa! | Y

I nsul ative an con UCt I ve mat per nost COI’]&UCt Ive

material will elegrisaly SoUBCIGYTOEHS T EEACORH & bmfaeelpaemt gsuriepaetthe and

such top surfagg, ePELBSPERNERA LY ﬁbléb@r&%ﬂ%%latﬁ@%‘é?cﬁeﬁ&rdle%ﬂrtﬁé‘ﬁﬁ‘pe’f'f’ of
structure 54. If structure 54 ¢ rises st ack el ectrically insulative

and el ect ri ce@ndyctivgpyiiass Wil W&Y vifimately hecexppgpdd SHRREEUS™ RERAFSHRT. tSHEN

upper most  sur f¢& e&&mbiéeme%rr&%m@aeéaﬂee@@eu@@ws PdoldMceid myactrical ly
i nsul ative cap. Regard t he conductive surface will typically

ul'timately be 893 dsed h? ﬁ'gsaﬁ%‘&ﬁ‘@rﬂor"ﬁl"ﬁ%se%g?l?@ma%E‘ﬁ“'aﬁ‘ée layes SENBIRASE, t he

processi ng deszahdekrBrldiveWa! [Eldcticancinsgative Idyeds6 dan tdFER ahbeuilo® 3
structure co r%ﬁsels a@ el ectrl caIII éﬁ;éﬁul ative |l ayer 56 over base 52 and
over structur al, ipeluging; fogeramnie ive layer 56 can conprise any

sui tabl e r5rgt q0032], Wrzbdcliongtrudtare mmﬁqpbenecﬁﬁﬁébctilmwisummmlawi%or
t t t
Sirctire 20 LappBRakhR N aFhak it el Bl YEgb Y el RSl |

el ectrode 62, elagitbdatt?| ambat (gast ok éulabcitnc matariat &4 beiWe@ncdmacmaiewam&(x or

el ectrodes 60, agsl %aac;?@r r‘b&!}esé‘d&fcnfa 32 a%:coﬁ%r@t?g%yp&ntggl? e?e%%él’iny;e any

sui tabl e el ec?rl cal uctive net al s,
met al conposi edngnetiveamadgriats, Irwbwdmtqre&arpplqop@dssneﬁab@mnpqswopalanﬁ oul ar

aspects, el ec&arfaq&.v@gnog@aa @r‘ﬁ&ﬁ?ﬂqﬁ aﬁsc a%sgagseenemé&efcoﬁ%oﬁa@@% ét&a%@nd

el ectrode 62 corres to a el ect e of the capacit bot h

of the capacikule @Ff&qapa@f@é aaaﬁiecvwes%@rf&gm?io a plgipplpaiode ohtewrpaaliy -
doped si | i conphsHEROtRSf 1@1@ '&Qbﬁtbn\/@éc}irdél@@@ﬂ'n Ii?péo‘x‘rﬁér a\@%@ﬂs' éd?ﬁpr%é |cbﬁdi!&iw d/or a
nmetal conposition, such for ex nor e Wi ;
with the |ist %‘EPEG@B‘H?R)E’TUP"‘ 6?1 coriluctivg s%ﬁﬂ PP'MCW%*I”"H%B 8F°°PP1 %“%Pfe’ﬁ@ﬁi% cont ai ned
t herei n rat hegorbgiiioh Nsuch @k nrar @Ian@ala;@hé bﬁmb@rof Timivek IaﬁﬂWSnywmf theNse@! enent s
within the co 05|t1|0n6 BJ? 4 }'he di %ﬁ te 64 c rrprlse any
suitabl e mat e? ositiop Pefay FyPWH g m@)?éﬁﬁl BCYUE ﬁ%¢ &’E’Eﬁm '?jl oxi de,
si licon nitrigens ahdparicularusoidhighetky ditted gemeits within the composmons
[0033] The dielectric material 64 can comprise any suitable matefial, including, for
example, one or more of silicon dioxide, silicon nitride, and various high-k dielectric
materials.
[0034] Capacitor storage node 60 is shown electrically connected to a transistor
device 69. As is known to persons of ordinary skill in the art, transistor device 69 would
typically comprise a gate (not shown) and a pair of source/drain regions (not shown).
Storage node 60 would be connectc_ad to one of the source/drain regions, and the other
of the source/drain regions would be connected to a bit line (or digit line) (not shown).
Accordingly, the transistor gate' wouid gatedly connect storage node 60 to the bit line.
The capacitor structure 58 thus can be utilized as a memory storage unit of a memory
cell. Specifically, the combination of a transistor structure with a capacitor is a typical

unit cell of a dynamic random access memory (DRAM) device. A piurality of the



materials. [0034] Capacitor storage node 60 is shown electrically connected
to a transistor device 69. As is known to persons of ordinary skill in the
art, transistor device 69 would typically conprise a gate (not shown) and a
pai r of sour egions (not shown). Storage node 60 woul d be

connect ed toﬁgfr\%f)ﬁog{ Re source/drain regions, and the ot hBFT/US003/§08781
source/drain regions would be connected to a bit line (or digit line) (not
shown) .  Accosapidtpryand hansistars sesbeincgatmtaddiutod: BRAMEray caminéoowstoor age node
60 to the bit el &gofomnp@m%ltﬁé)énstructure 58 thus can be utilized as a

nmenory storage uni t a nenory cell. Specifically, the conbination of a
transi stor st r{Qﬂﬁ%r eTWP shpwn Qﬁ@patgrp@mstrugtm FBygempaiEes gipiage efe 66 & dynani c
random acces Sedrpdimdr ¥hade ANy c&ﬁyﬂlsfég diefocBlchatbiidi B4 Ahd EQSacRoMiitd (R d@AdH0

PCT/ US2005/ 009781 ca acitors and transistors can_be i1 ncorporated into a
DRAM array, a@densdingigiin thg coplaingpstargef gipdos apde 6k Fie ?'?PW"H@F’Q?'EO’ [0035] The

shown capaci t nsH QA l’alé@'fcbﬁxﬂnﬁ %ﬂﬂ@ftél@%ﬂeﬁﬁﬂ@%@@n@ﬁg%eﬁgd ISB lRerafpnt ai ner
shape, and conprises die] ect c mate ial 64 ang”htggamtor | at e el ectrode 62

ext endi ng wi t #igrephiBe Peries A 51?595@5&4 and 2yt 80@8'"9 Wown capacit or

construction Hbr&@n@wrpﬂeﬁcﬁﬁg Wmdﬁﬁ@éﬂ%%dn&ﬁdﬂx@gmﬁ@lmﬁﬁcﬁﬁb@nd 68 .
nat e

Icg';“(:a gfilnle?/ ope%H RE nI‘allEunSp 5 t":eﬁ%%” g%pi‘hh%q ’ﬁ%f'zg'%ta%%f ¥ é’oétf?d?s gnmég’ﬁalﬁégexact ly
hori zontal , can malom;xthetsmiew:alw dfyhéhomitaimariopbning r Cammiten pigite eldotodeosd lzasnt al
| at t ' s1 d f_t.h
Cont ai ner  opedl Y5 e BB ferd B stor By AR SAG chic Bt ens Pranlt"c 5
whi ch ext endsSSaIaodn@hhh@lmmtmdﬂwahlhyheemmrIsgap%gjwmﬁaw BBlectifd The8, and
whi ch al so exfeRds WWhRLf EORHEAIhA Qﬁéx&ﬂﬁ%ﬁp?ﬁs}rﬁhﬂ 2gfa RS bQdeér gt%o?

il lustrated capaC|tor constructron is an construction,

to be under stibaidnumaseis gibershapes prﬁ@@ontgh@@éﬁuqypn%m mtﬂjzed:@n@tt@msp@m can
be utilized i&wahiQienaspects of the invention. [0036] As discussed
previously, the term"substrate" is defined herein to be broad enough to
enconpass any QQ?&ﬂ)orﬁﬁH@cgq%@ﬁywsbsrtheml Bighstrate” isrdefippd,berginda be hiegdt he

term "sem conghigRto &#b@ﬁfpéé’d du%p@iiﬁ%&rtﬁ;ﬁﬁé‘ghcdnﬁbuﬁﬁi@ﬁ@&ﬁﬁmﬂéé/ af@F nation
of structuresggrow cylngut hat struyctures contains sem conductor

material . Ac® @P‘t?‘r@?tr‘ﬂ g8 bSOEd(ﬁ”"%Q 9 EneeEPasE 8y soRRInalNS der ed a
substrate in stAkiussSprodddEbhtoref of tHiestiuones dodtainsansbrdtereiutioe matnibi. nat i on of

structure 54 Eé‘c%rd?r%?f e‘f_fl-zner%%rs]e QE or structure 54 can be considered a substrate in various
aspecis of the invention, and also the combination of structure 54 and base 52 can be
considered a substrate (or semiconductor substrate) in various aspects of the invention.
Additionally, capacitor structure 58 can be considered a substrate in various aspects of
the invention, and can be considered a semiconductor substrate if either of the
electrodes comprises conductively-doped silicon. Further, the combination of capacitor
58 with base 52 can be considered a semiconductor substrate. Also, the combination of
capacitor structure 58, layer 56 and base 52 can be considered a semiconductor
substrate, as can the combination of capacitor 58, layer 56, structure 54 and base 52.
[0037] Although layer 56 is shown comprising a homogeneous composition, it is to
be understood that the layer can be replaced with a stack of layers. The stacked layers
can have the same composition as one another or different compositions. Also,
although the same material 56 is shown over the structure 54 and around the capacitor
58, it is to be understood that different insulative materials can be over the structure 54

than are around the capacitor 58 in some aspects of the invention. Thus, the insulative
7



considered a substrate (or sem conductor substrate) in various aspects of
the invention. Additionally, capacitor structure 58 can be considered a
substrate in various aspects of the invention, and can be considered a
sem conductor substrate if either of the electrodes conprises

conduct i vel yaiwpsth4s90l i con. Further, the conbination of ESPXEFPYPIOTEE with
base 52 can be considered a sem conductor substrate. Al so, the conbination

of capaci tormatehumvw ar&&re B&)z&@rﬁ béﬁefm thasQ fipct nfaaraub@rr@wml eﬂﬁftﬁél a
sem conduct or, @ubst te, as he C()Ejoﬁ ation n%dggamtor 58 a er 56,

structure 54 9 a‘B’&é’é‘a‘S@' P“{"ﬁb%‘?}“%atpﬂﬂ Paa’il'é?' SRAFECTBHPIYRIMEG a
honobgeneous coetasi. thh me shbﬁvn laspdiad of the rnmnt&msme@lcbthhabectdm ihsajetive cateribie
replaced with_a stac ck can h t he sane
Conpos: 1 i on. a8 SSRERGRes eroPoTieygrep. AR B Reting Pt R it ne
sane nat eri al sé&Bnd Msslativematedals chediffer fren onearmtharn dFuaheryalthouple theapeateridl or

R ey

the structure an are aroun rreas ects of the
i nventi on. ThduﬁerenhesulmlyaInmmnadacarvbe/wezOwcmzﬁ_ﬁgbammmmm%msome

materi al over s}teHé%tf We‘%m%t@‘?”lf B ifghdls ﬁ-%tetr*al &z%rﬁwefdagg&to'r fésdgljréi‘éﬁt GarlTRG €7 1 2l

and t he |nsuia trve materi a roxi mate the capaci ere erredto
as a second |ﬁ§‘€l@taf@|f0@9”¢‘rﬂf‘@6rlﬂéﬁ Caﬁaﬁ'quﬁéeﬁﬁuiﬂh"ed@ﬁ@ﬂ@' usler the cRpAgEAtGadn, t he

first and SeCQé‘FBféer’ii%%E'a‘i@ye’F@&ﬁfohﬁJg&he SRR BRE A AsURive QRETBY I bt She 56, and
I n other aspects of the invention the first and second insulative materials

can differ freRAEHE canBe FAIPTeHIASTEMNT PRI hheanaaidri al  of layer 56 is

shown bot h abqugzsynd HarlrY oA QL bsunire@ . 70iahd 78 a?é)etbﬁedlﬂﬂﬁlﬁ@ﬁtla%/@dsé ’fbajppar
different insul ative mater al can be over ca aCItO'qqucpﬂ%tls un

capaci tor 58 PHtaggRa of %@68'&?@"8?"“% ‘TW%HP'? surfaqe -\ ?t(Hé" ”r'i%\?%rl al
over the capﬁopémmgsi R dhd foedamride fb:{maaai dtiiging piRAolittaigraphiombedsisihg auﬂ@lfﬁl’ t hg
capaC|tor t he insul at.ive_mater n I the capacltor an referred to
P et SUBTEMTAG hcSERHIGRINE BhotBierivds FefRabSan BRLsrT R OYE, the
capaci t or canpditwrmeeff mhotoeebidt onegk (e ishgwrs whinbrdeiceipe idvatiorapd operdngs T0ARIB]

Referring to ji g suﬁsef»ch'r%ﬁ{‘%t&gé n'h @%g 1d fortie %e%ﬂwﬁg tf‘ir@@’rc’ P%:é%éﬁﬁd ﬁ@ bp upper

surface 63 of capaci structure and to sur CORdUCti ve
struct ure 54.phapesittmyaski@andademavasan be formed utilizi ng photolithographic

processi ng anﬂoﬁg u??@“‘n %?{5 End¥5 RaveIPEsth éﬂczfir&ﬂ% Wiith B%E%nbfh@P%b@@ﬁHnﬁwgm)

processing ca orma pattern toresist mask '(not s
whi ch def i nes79 isdnychigepesriBarnis oppring ﬁ%}qufOWéme qrEning A assdpye adeph¢ can be

g; ﬁdbteor ‘;(r)r; M 56t SRSGLRGENd EERlG Y2 AKRPEveS doA St AU 1 hhiSron RNGARERST St mask
aspects of the invention. In other words, a thickness of layer 56 aover segment 68 of
capacitor structure 58 can be about 1 micron and a thickness of layer 56 over upper
surface 55 of conductive structure 54 can be about 3 microns in particular aspects of the
invention.

[0040] Although layer 56 is shown as a homogeneous material, at least a portion of
layer 56 can be replaced by a stack of insulative materials as discussed previously. In
such aspects of the invention, at least one of openings 70 and 72 can extend through
the stack of insutative materials.

f0041] Referring to Fig. 5, a conductive material 8¢ is electroless plated within
openings 70 and 72 to form electrical interconnects 82 and 84 extending within
openings 70 and 72, respectively. Conductive material 80 can comprise, consist
essentially of, or consist of, for example, one or more of palladium, zing, silver, nickel

and cobalt. In particular aspects, conductive material 80 will comprise, consist
8



[ 0039] Openings 70 and 72 have a conparable width to one another, but
opening 70 is nuch deeper than is opening 72. For instance, opening 70 can
have a depth of about 3 microns and opening 72 can have a depth of about 1
mcron in pa&bh&gﬂahgoaspects of the invention. In other words, a thickness
of layer 56 ovér segnent 68 of capacitor structure 58 cdﬁWﬂ?%ﬂ%ﬂﬁm& m cron
and a thickness of |ayer 56 over upper surface 55 of conductive structure
54 can be abesserBialiy off oronsist ghaickelcedbal, rckebedrsainihg tiligys or puisaiitdootainindd 040]

Al t hough Iay%lb 6 is shown as a honbgeneous material, at |east a portion of

| ayer 56 can repl aced by a stack of insulative materials as di scussed
previously. | [0043110 hT hesgieditolese Plating inftiates @t Lieper safades §6tandif8 ob trunpures s 70

and 72 can eé&ﬂ%@ %HEH é;ddgul&a 3{{%n36&9§nﬁ?enh[‘é#‘%r@$vé\éﬂ‘mﬁ%{pﬁﬁu 70 a+@%f%m

Referring to conductive materi a IS e sspated wi thin
openi ngs 70 élﬁﬁlbqt@mscpfmﬁf?ﬁeélnéémﬁhééﬂpslqw@r%ﬁlﬁ@%t§Uf8'2bcéiﬁﬁ’d1 wugrewthessdi ng

Wi thin openldﬂggm.qpmﬁﬂgO?gmnqsespect ively. Conducti ve mat er| aI 80 can
conprise, consist ~ essen consi st of , one or nore

of palladi um [083k, Asiskepwnif Rﬁ@’"s o5 AgineBLRIt t’lﬁﬁ%&@t’@'&ﬁ-’a?'afﬂ@d@'&"t@s

conductive nﬂr‘oﬁfé@iac@@wl%ﬁ brecéﬁlﬁﬁﬁié 7 thecQ8Stiofdss %laW% Zﬂgﬁr‘fé&%ﬁﬁble for
PCT/ US2005/ 00 781 essenti al | Si st

or 0]
kel cont aikciEess PRYS I5A SuHEsH n W B Aloloss PIBYAS Seltgaiaee i a bath
el ectrol ess phtaéi thgn remutnngtaeﬁta@tst io0fitdte.S Bufmrﬁﬁesﬁm doinpdilse For e;@wrec;s 54

d 62, d di 70 and
o O 0 B85 SRR R B0 e e PR B
bott om up gr wetrendzeed suiuabrbdmrﬁmyatfonlolf erbumlensq:ﬂaﬂngby igrothithe Asrfaces Ilmmvm to
per sons of O OMY i elnel Sy B d bdogrBliy 6L oERGRRB) B ARG b pet es from

surfaces which a or t ess ace suitable
for el ect r olpabasiyhainon gilvies r@kslmmavobaibrinmrmelaspm eumeiscﬂsemg 6@lcani ng

self-initiateg éFnQé%&nE&&uan E%B%rfoﬁé?@d?rofeﬁgwaﬁﬁgﬂ&o?t&%?:ﬁéﬁ’o%tof‘iagﬂ5% bRt €.

Sui t abl e surfaces can conpri se adi um
zi nc, sil ver thesuriages. aNtPrl&amalwsurHIm%% erfﬁ’eﬁ?é§e§§rnéﬁ¢'cpfGeméawlonﬁévmé\nder ed

suitabl e for gihdisalbsic? bictlaeds IhmeSard Hibngre ot fuBhadipaes thdraces from
mat eri al s conpr|S|n conS|st|n$7essent|a y O of conS|st|ng of one or

more of pal NGMAS OLAAGEINGS 7D GBR 72T baBiMERPRIOTUiSATIvaIpR DY GKROSHYTR {5,

surfaces 55 apfadd 6 8Re oCMBIRIdI HRKEOFARAR, JaliSGm Std & Sivérab eﬂh@%doqioeeﬂﬁ

plating pri OronEa%r In%?errgftnll&gl ggbalita eﬁlradlum zmg and silver into the composition of the upper
surfaces or to form a layer containing one or more of nickel, cobalt, palladium, zinc and
silver over the upper surfaces. Thus, the composition of surfaces 55 and 63 can be, in
particular aspects of the invention, unsuitable for electroless plating when layer 56 is
formed over the surfaces, and then portions of the surfaces can be rendered suitable for
electroless plating after such portions are exposed through openings 70 and 72.

[0044] Compositions unsuitable for electroless plating are typically compositions
which do not contain at least one of nickel, cobalt, palladium, zinc or silver in sufficient
quantity to initiate electroless plating. Compositions suitable for initiation of electroless
plating without activation can be referred to as "self-catalyzing" surfaces, and surfaces
needing activation to be suitable for initiation of electroless plating can be referred to as
"non-self-catalyzing" surfaces.

[0045] In particular aspects of the invention, opening 72 will have a depth which is
much less than the depth of opening 70. The electroless plating will form about the
same amount of material within opening 72 as is formed within opening 70.
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the surfaces. Alternatively, surfaces 55 and 63 can be fornmed of
conpositions which are not suitable for electroless plating, and which are
subsequently activated after formation of openings 70 and 72. The surfaces
can be acti v posing the surfaces to one or nore of nickel, cobalt,
pal | adi um Z\?E\)?ﬁioasﬂ 412‘?(| ver to either incorporate one or #1‘8'7%528?5’%?'/&
cobalt, palladium zinc and silver into the conposition of the upper
surfaces or tAscérdinglyaforragtion of sufficienti rmajerishto filropeoing 78fwilhieskibIn, a largeaimount

pal l adi um zi 28 89 r:aVi%[)mé’d’:c?\?]erBE&uthPfrTrﬁHré% {éhurIé‘Uﬁ%xcE@m&@H&?é' tion

of surfaces can | ar aspe e I nvention
unsui t abl e f ghowp fREmP@ péty@pﬁn!ag |7ﬂgaf\ﬁiwe‘$vb}5@9tﬁ|hr'§6‘aﬂ%f humgr efeorteriad is shawn

surf aces, anqoﬁrf&@%v%dénﬁmﬁ@ooﬁh%%pﬁ%ﬁ@lﬁ@%l&é\@s@& éx@@é%%@l@nél%b%@@ﬂ e for
el ectrol ess- pl ati n??after such portions are exgose hr ough openi ngs 70 and

72. [0044] CORBYSY {2 Eriaivana terthiskness greraPering 6 é%%CWBiPﬁWg"'UHF%WFWpl cal l'y

conposi tions prmgﬁﬁg dspéwrcansp ntca.h Be am;ohra&ﬁﬂen@@@tr@femes‘é@ndu@@b%a&enal by
pal | adi um zinc qr

tity t tiat t
Pl at i g ComPRaRTTURS BN disnEkhess o R eresbe grpioe Brae iaas udlston et e
W t][lout acti \L@bQMﬁafélofb?(eﬁ'Géeﬁ\ﬂeldoﬁaﬂy,?ﬁsgﬁ&ﬁ@ bembﬁguahﬂgé 1§|?u1ffcamts Fmd
sSurt aces ne |n Cltl vatl abl e ni I on .0 ecltr ol ess
o PreS an BOPEAS b miteliel 8o Rodiliia Ghanfia 2Bloah Ripoh Sl oPane 7E BT 1o
parthi f:ul artﬁapemhgmfsfmbe; i nventi on, 7openi ng 72 w I | have a dept h \l/vlhl ]E:h IS
nmuc ess a nin e S W orm
Thout he ' oafbosdf 4R Bl R denld of HSnierfich bBlcRdiefiadl ibtidlgte | O
openi ng 70. ghIMesm&ffmar@m@@Idrtosemwm Referdngdinitglly jo Figréat i on of
sufficient ”%ﬁéta‘u% iort fjbof i5 ILsPéIS@h{%gpr%gm% LPrcgc%%Eilwgsfa e%fé@é&)ﬁd%%%%nen?f

excess materia over openi n
material is oashesinRt ﬂ‘@lpfﬁ,SGnUO‘eﬁﬂtlglﬂ)e prajrugtion @ﬁ@ompgﬁmasq amb%rlorf {paliies | er hunp

of materi al |§En§55?%ho§&8é%ﬁb&i/&bw@ wmgremencms ﬁSSQ%r hﬁd’sdcﬂ stdigret BieLkness

of excess material 80 over ugenl ng relative t hi ckness over
openi ng 70 cdaPeleshipe FrBe & S @ﬁ\ﬁéht’vefed?%%cb@l':w 3Specifically, it can be

difficult to [oeapye tHRPEP&RSN QQ@QHG 'G/tﬁﬁémfr&'h'tﬁé chhstruPicAEY df Fijs! 98 jvhen
t he thickness of the excess material %g varjation across the upper

surface of | 452 sgacer RHFiEolP i Hrovided g‘pfé’&?"ﬁ!j‘“ {0 ePPare giture 192 hal f of
the height doinbRsRNCENdIRIVE MbriadQoONRirdg drl dpper QEtibNgs, Bhdigilugliatsh of f

WML PG AR RN Rl Pl M R

mat eri al 80 aysdrailppenprtgs thdsammechéticdRedrapasitiog als nippéradohsiudtive Burace 65 ot
structure 54. Furiher, upper conductive surface 105 has about the same elevational
height over base 52 as does upper conductive surface 55. Accordingly, structure 102
can be considered a spacer having an upper conductive surface 105 spaced from base
52 by about the same distance as upper surface 55 of structure 54 is spaced from base
52.

[0048]  Structure 102 can be referred to as a “dummy” structure if the structure has
no purpose except to space upper conductive surface 105 from base 52. In such
aspects, structure 102 is not connected to circuit devices, and ultimately is an electrical
dead end for any electrical interconnect that extends to structure 102, In particular
aspects of the invention, structure 54 is a digit line and structure 102 is a “dummy”
structure that mimics at least the portion of the digit line where an electrical
interconnection is ultimataly to be formed.
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construction 100 is illustrated at a prelimnary processing stage of a
second enbodi nent aspect of the present invention. Construction 100
conprises a nunber of features identical to those described previousl y W th
reference tq,gé &3’10439 and such features are |abeled the sane in Fig. 6 as
they were |a i gs. 3-5. [0047] The construction F&FYSRY0S 0{5’7816
differs fromthe constructlon 50 of Figs. 3-5in that a spacer structure
102 is provi dppd4dn  crHesdigitlitiel Sawill 8tendSpaccand citt bt page ihQRe skhawpiroges a

conducti ve 0 V. sur f Sl str
shaped as a b §t %f Fﬂgt éeng?dcgggglg h#Bg‘ﬁ Of\./jtlhe\?\/%g %gho 'g' lﬂ)gec it %Pr? %FI ve
surface 105 at%ppmtttardgyonmﬁﬂwrd@blmet @h@aﬂ@OMMQ:diglt mmave@rdlfmenhpper

conduct Ve sUibaees Sfbhluoit S faflthe Uk Ntk lBRRY sEA0HGY Litgerour face

105 has about e sane e evat | on over ase S upper
conducti ve stffagacdionay beaior @iﬁﬁfgﬂyele\@ﬁlﬁfﬂﬂihﬁll@ af pggionsa dlw lipe A4 ithed pENch

spacer havingidils HIRETc. SRS 0PoH ARG bASRAAC B oG BiBARy infZarky about

t he same di stance as upper surface 55 structure 54 1s spaced om base
52. [0048] Stoutieftte pageorelaiiygtoribe viewaf Figd6andapprer susfanen/05 ean simiailydave t he

struct ure hasjifehéht BlevRRHEI feldtiVe tPEH8 59!%@%9:&@%@%3&0&6 188 HaR8R kPS> from
base 52. In such  aspects, structure 102 is not connected to circuit

devi ces, and Vifit'§ wa%ww.% FignB.e[laweyarcuprer eraguctive gurfane Ylwys al the eameal
i nt er connect eudwaﬁor@xh@@dsnvéma%brsa%w GppkPdonduBtivediFad 6861 th@ 8igR GhessinGk t he

t t 54 d.st 102 d
RTHEIENT O b Tk T
elC?’ﬂJ rS |2 8 8|5/ 0 |0 [u;)gg]corm&(btgur@ no2 & shbivi madmﬁ wstblek dfanaredals th\éﬁbcﬁfﬂﬁw |%04]c19?h
P W n e
bage i n the SHotmouPaEiY whfilh Mrenal 16 oer M esp MG It BTl e &t 1 ne

digit line shoturbei undEistpodéhat struasieoidd sab comprisspayiof nemewgs oonfighiratibres di gi t

line. Qher t gl @{] %%O%Bgﬁhelrﬁ#ﬁla?%emggyg c@gzﬂ]oiweeﬁm ﬂs?iall ih Qbr%ﬂé‘t?o% of

conductive na sur face
55 may be at vathdma‘ufaéweﬁateeaa@vfwﬂbq?raalth@ggrgmnc@wtlveegatam@1@# lsdargwn alsithae 54 t hat

are not Vi smgbsmadat Ffbriai®y t@§tm$&r€aé9%§ﬂ% B delfockindi O TR P @

| i ne extendi Into an age relative VI ew 0
upper sur f acdnsumivVe eap Ul heslorpedhanas corfluptiverrasterial 18 alitisieigly. H@wgmrsarr elati ve

to base 52 atopéﬁ%ﬁg Rpicdlly Forrie8 iicd ekibAab hﬁheﬁﬁ@erﬂ%t conbigdthb Surkdeel108 ovi ew of
Fig. 6. However, upper conductive surface 105 1is at the sane el evational

hei ght over HEEUE0gcandacepiknglyeRich apemiEwayle f*ﬁt@@d Huough anpdnsylalyq ©an ne in

at formed over uppermost surface 105.

[0051]  Structure 102 is beneath a portion of capacitor 58, and in the shown aspect
of the invention is beneath horizontally-extending segment 68 of capacitor plate
electrode 62.

[0052] Referring to Fig. 7, openings 120 and 122 are formed through layer 56 to
upper conductive surfaces 55 and 105, respectively. Openings 120 and 122 can be
referred to as first and second openings in the discussion that follows. Opening 120 is
identical to the opening 70 discussed previously (Fig. 4). Opening 122 is in an identical
location as the opening 72 discussed previously (Fig. 4), but unlike opening 72 extends
entirely through capacitor dielectric 64 and capacitor plate electrode 62. Opening 122
thus has a periphery which includes an electrically conductive portion of slectrode 62.
Such electrically conductive portion of the periphery of opening 122 is labeled as 124 in
Fig. 7. Openings 120 and 122 can be referred to as being formed through first and

second insulative materials, respectively. In the shown aspect of the invention the first
11



| east the regions of the structures 102 and 54 visible in Fig. 6. [0050]
Structure 102 is shown conprising a stack of materials, and specifically is
shown conprising conductive material 104 over an electrically insulative
material 10 6 n@ﬁg&o be understood that structure 102 can conprise any of
nunerous contP§UPAtidhs which can include a conductive BOGPYUWBhe or a
conductive material in conbination wth insulative materials. Further,

al t hough condaret secendriatdativel matbrals aresdomprisarkbyt heommpip lyen but, amtiseussbd of the

stack of spac Cﬁ\/&Qﬁe fulsE aﬁdsséc n&) Flsglgfit%r étgﬁ)eﬂ? E%@ﬁ@r&cﬂ Sﬁ;(% ar')ocfﬁel:r iy othélnSUI at ive

cap could be over however
opening is ty@ﬂp@atsloptheommwml ch extends to the uppernost conductlve

S face 105 Olionsd] ! 8inds EadfRinRaRbons Sl ibas LEDRPRRI AL B! o

t hrough any i tive ca ormed over uppernost sur
Structure 102hsightisegeaanotherdand pisferadly arg@en tctentlt@&eieaﬁwnakheﬂmwghmm aspect

of the invent{Afrcgs Qﬂ‘@éﬁlbor{b%ﬁ%hé’éﬂo% pF‘d&Eé‘é)déd%ﬂ n%@gﬂﬁﬁﬁd @5‘2 i g%%@ﬁt' tor

pl ate electrode 62. 52] Referrin peni 122 are

formed thr ougﬂheﬁwerdeste apene gppiepr @B&G[ﬁﬁﬁlfﬂb)!éwémefaé@ésd%gcﬂﬁemﬂ% one

respectively. aifdnehiWren tﬂ@ﬂn@d@u@né—é’f&ol@%cé@assb@é@&ﬁnﬁﬂ alfar@Rildr kdbrbatRid second
openings in the discussion that follows. Opening 120 is identical to the

openi ng 70 di WEERSSEd previously (Fig. 4). Opening 122 is in an identical
| ocation as th@omenlmrﬂ@iaﬂlasmadh@hwmenlslp)be(ﬁxr&ce4b)5 civibe tdHsidemaapeni ng

72 extends er t hr.ou capacjtor _dielectric l.at e
Slectrode. 62 PRARI R TIPSt Fes iGN ot 6o stacf &
electrically @Iemdulus's |pi&ﬁn@0VW1t—:~ﬂBuﬂﬁcee1I06¢$ suitelele 6t .clectulebs plathag, Ithe%dnhtynatlon
conductive port f opening 122.is | abel ed £3 124 in

fo 7 e st iyl 1R HRaBS iR Hap@BF BT dfidstad £ EBiai®iohy ougn
first and sesmnatdaterrnawh@the\mrfa@a 5 alitgble fa efpettleseplpting. LaybeSSdaoviie aspect of

the [ nvent i on b l6eloliechbaliR AR MISLREL o005 A0S 183 o] second

i nsul ati ve ma(f errals ar scussed
above, the fic¢wsidared t@éetmnjledHygulgﬁttheelenut:@mcam@c@mnrcﬂefﬁr@lrtoﬁheosurf@nm@Enot her

in other aspgfbsiec®dr dddgolkBysatiilon. [0053] Since conductive surfaces 55 and
105 are at about e er sam?\ e%/gvatg?onal hei ght as one anot her gand preferably

are at an i derﬁ@05§hl Epesr HuiTaens SSANdFIPn can Pafaimed éo be giiteplgferdsitiginga
sem conduct or g5 @Rjidss BlatiRPbP pRERRAY MmaRBRISAGHd 189 rdRbokdsitibhd suigp@Bgut  the

sane depth as one another (and preferably wll be at an identical depth to
one electroless plating and/or by activating upper surfaces of materials 54 and 104 after
formation of openings 120 and 122. Accordingly, upper surfaces 55 and 105 can be
suitable for electroless plating prior to provision of layer 56; or can be rendered suitable
by activation occurring after formation layer 56, and specifically after formation of
openings 120 and 122 extending through layer 56. In preferred aspects, surface 105 of
material 104 is identical in composition 1o surface 55 of material 54. In such aspects,
surfaces 55 and 105 can comprise one or more of palladium, zinc, silver, nickel and
cobalt. It can be preferred that surfaces 55 and 105 comprise one or both of nickel and
cobalt in particular semiconductor processing applications.

[0056] Referring to Fig. 8, conductive materia! 80 is electroless plated within
openings 120 and 122. Conductive material 80 can comprise, consist essentially of, or
consist or one or more of palladium, zinc, silver, nickel and cobalt; and in particular
aspects will consist essentially of, or consist of one or both of nickel and cobalt. The
electrotess plating of material 80 can comprise conventional methods. For instance, the

electroless plating can be conducted utilizing one or both of cobalt sulfate and nicke!
12



another within the limtations of tol erances associated with a particul ar
fabrication process). [0054] In particular aspects of the invention, upper
surface 105 can be considered a portion of a sem conductor substrate.
Further, surface 105 will ultimtely be suitable for electroless plating.
When surfac@¥Q#¥Si&IW, i table for el ectrol ess plati ng, th@CTAISBIONESTRIN  of
structure 102 and sem conductor base 52 can be considered a sem conduct or

substrate hagmfwe H@&hé%ﬁ@&@ré&é’t&ﬁéﬁb@ﬁd 8ydnty, s@él’ﬁé‘é fd?'eﬁﬁﬁ:pllé' aﬁmaﬁumLayer 62
can be consjder ctrically con

n uctive node, accordin openi ng
122 can be e S0 LU ST Ry ST U P LA P B MPUEOHRRRY e node
andfto thSSSumg]pﬁ%Ssbaﬁ r?upl’;cmiwadrfdm bg}cmﬁ a@dzmﬁﬂo?ﬁeaéleagales[sw& mblmnl er |
surfaces n can, be fornmed to.be suj or Lati el.ectrol ess
o't ng_ by p A0 I8 AT GO ST S Saing praser Parmicasients it frpdpiec | o
el ectrol ess pleatrmle@ elatthgqrodegs adtdardibgipgondptive matetiat@scat inmdriuiaal s 54 and

104 after ¥ QPRI Bl OlerORERIN 08 o 30D Loicr AEGRI Sl liBBE, SHET 2P5 59

and 105 can ess | ayer
56; or can bellveenmtﬂsemdmmbalam @amﬂuyat@owvlthameonbmbcahplnospgor@ﬁs end lbmmncat | on

L2yer (26, andnoBard s dotodf beleahit], BRL! Al o PRRTLASR AABBIda bifng .

ext endi ng throug rre pects,
104 is i dent bethlto bﬁ rr@dﬁpt@@ler, ﬁwyetcsh&mfﬁ%é tQS'BItIéTe m@ttngrqf glategial 84 en such

t :
aspect s, a?%‘rfr’?a& éitgaorgtnﬁrﬂo%n&tcan %&P&ﬁé aftl'64 qu]erma@n&g 6Bahb %QW&% zi gc

silver, n|ck referred that surfaces 55 a
conpri se onenged aRireprigte aptivaton (witk fO"cQB‘BB]PlG pre pyapeiecl Par S.edh ei6hi®lict or

processing aggklh#:ﬁ,t,h,gﬁgther&SG] Referring to Fig. 8, conductive material 80
is electroless plated within openings 120 and 122. Conductive nmaterial 80

can conpri se,l Qgﬂm s-'iheéé’QW‘Y%Wiﬁ”élfw'tW openisgs it 2P aps 1&g CoRpiustvsr

pal | adi um znrmé‘rcor&iebmarao aﬁd ebglreapyénmba:cdndumd lrhtércbl'f?diédt m éftenddapects wil |
consi st essenti al | si st of one orpgoth of ni cqe{: and c balt The

el ectrol ess 1‘é°itﬁ"ﬁg=’4 fa‘sr?'éﬁcg?sie IPrBAPUSYNSTSTHEP PE 82 BHURIRE o Hidl Meef For

i nst ance, theaccediegy b@icmsm/ephtatdongecraao ban isouitized fodl intdrodrinating tb@ﬁlgmnnebot h of
cobalt sulfa

d 00 041 0 PCT/ 005/ 781
ot her i ¢ 1S BBt e Flet PR CHRRedi et B2 SR de e Bl i
hypophosphi t eleatetlep andicarethas bauntilized by canmectii@pplatecieciredera? & othér dOuitmul d

typically E’f@? %&%%ﬁd@c@Q@P\?& %cﬁ%ﬁ’ ge,;ael%%rnﬁé‘td %n@lgahg'n?eﬂer a‘i’161‘e

el ectrol ess- ron bei n nt In
reduci ng ageifoweveri hitymchl gmpewg'lgcrmductlve material 104 w1|l be electrically isolated from

any circuitry other than conductive interconnect 132, and accordingly will be an electrical
dead-end {(or terminus).

[0058] Referring to Fig. 9, upper surfaces of electrical interconnects 130 and 132
are planarized. Such can be accomplished utilizing, for example, chemical-mechanical
polishing. Interconnects 130 and 132 are then connected to appropriate circuitry 134
and 136, respectively. Accordingly, interconnect 130 forms an electrical contact
between circuitry 134 and structure 54 (with structure 54 being, for example, a digit line},
and interconnect 132 forms an electrical contact between circuitry 136 and capacitor
plate slectrode 62.

[0059] Various modifications can be made to the shown aspect of the invention, as
will be understood by perseons of ordinary skill in the art. For instance, although
conductive interconnect 132 is shown extending through both dielectric material 64 and
capacitor electrode 62, the invention can encompass other aspects (not shown) in which

capacitor electrode 62 extends beyond dielectric material 84, and in which the
13



el ectrol ess-plating process. Accordingly, conductive material 80 can, in
particul ar aspects, conprise, consist essentially of, or consist of one or
nore of palladium zinc, silver, nickel and cobalt, in conbination with one
or both of phosphorous and boron. Choosing one or rmre%g ' zi nc,
silver, ni c\@@lm A% 18®balt can enable a plating bath to eTIer%gdeS%g%fg le, and
yet still sufficient to initiate plating of nmaterial 80 on materials 54 and
104 but not dntercetmedt aktendoranthr@gh capasitongiestiode $26@thamtia throughlbdth need

PO bl it ng FReRl b2 nd Weleb e REPAC andfilt REmBRIA aho et et O ©
openi ngs 120 heiacorpgrated intg aseaviuefthe/iaventine.driemenesat 332 gan bgfprmedto be

respectivel y. afRBAUGE ditfoficicRbdOsD 86 thatltRE coiduBiiSinfeReonfbdt 480 WimRdt AS
di scussed previ ousl structure 54 n conprise a digit line, and

t d
accor di ngl y c%ﬁ@ﬁ@ﬂ%’tf@d‘? o rBean t%?%’@h@%ﬁ'@'%roﬁ?i AS 2BEINPLRXAMMSer connect i ng

the digit |infocdsSingbiMhe pedsefitihidrition bR bSMMNAEY to feRMENEkiEMRohmicaseRNect 132
extends to capacitor plate electr and can thus be utilized for

| . de,
connecting pl @68|°§&fimé%af39'59r8f9ﬁ%?deci rcuitry (not shown). Conductive
i nterconnect [6YBORI STheexttends of Big CREHIR, inRartivhile aEpdcts] @dnsiddred@\cmprid)

typi cal I, ducti terial 104 wl | lectrically i t ed
(T om any of roaPt TRy LS PR BEIR{9% BN PR S RHE PR SMTL4RReE STPER ngl
will be an el3scdndi 108] respesideiged about theesamenelsyatiohdl Gbidht dtedrer ariottert Dhé-i g. 9,
ooper 5ot 2SSl SRk BSERGH AT ABB Srane RECS,

can be accorrpsl & ol i shi ng.
| nt er connect scap8toasitlich3? saproried &y teoayesc Adidst condystiveiptarcunoedti 180 eiktengs 134
and 136, res hyvel Ve (A¥ol | . 30 0B ; iscal
contact bet %@ih‘éﬁ%&dp@%@@ﬂﬁ@nﬁeédty rgt% %ﬁ@gggé? W t Hag‘“{tlﬁgﬁﬁ?@%ﬁg E’Jgi ng,
for exanpl e, extafidgirom spaedr struglyee 102 Breughrapacitonglestmded2andaiaactia cal

contact bet weghefd 68 Yald Mot 13Bug e dRRGletMide 8%) atrRe RlsE&ld Q6N PeiectiP 5]
be nade to th t of th

Various nodifications can e shown aspec e L nvention, as

wi |1 be underigietseanesls b awh32orers fumad sinudirpgqusly uiing thersamepmigctoless ance,
al though  congumbipysetiikearPaRSedinghSebniptiss HRVMANRIAHISAEN hHbRISHbIRAL h

dielectric material 64 and capacitor electrode 62, the invention can

enconpass ot hé?083k pethacqresttiveriRiRispriesisdioand 18258 Pe Srmef SLierd¥RlY 62 ext ends
beyond di el ediigi-aspeet tio 8perfidys, @itttlsion opbhieds ey bem¥DAHYSUAMd 8ébth,
P 52005 O g, ha o oA Ssrine &1 Petr t9h & equaits LBodi HHAGIonS! Thiss FybP e ©2
rather than tRPEIYHhYSFRMP'S, cep 9 G , 1ay
56 can have a thickness of at least about 3 microns in the vicinity proximate the shown
region of digit line 54, and can also comprise a thickness of at least about 3 microns
proximate the shown region of spacer structure 102.
[0062]  Although capacitor 58 and digit line 54 are shown adjacent one another in
the aspect of the invention described with reference to Fig. 9, it is to be understood that
numerous intervening devices (not shown) can be provided in a space between the
capacitor and the digit line, and accordingly the capacitor and the digit line can be
separated by a relatively large distance in other aspects of the invention (not shown}.
[0063] As described with reference to Figs. 7 and 8, upper surfaces 55 and 105 of
structures 54 and 104 can be suitable for electroless plating by either forming such
structures from compositions suitable for initiation of electroless plating, or by activation
of compositions after exposing the compositicns through openings 120 and 122. A
problem which can oceur if surfaces 55 and 105 are activated after formation of

openings 120 and 122 is that such activation may also activate exposed portions 124
14



capacitor 62 and dielectric material 64. As another exanple of a

nodi fication that can be incorporated into aspects of the invention,

i nterconnect 132 can be forned to be adjacent an end of electrode 62 so
that the coqg{)lg‘}ﬂs/i@ Jter connect 132 is formed beside electrode 162, rather
t han t hrough 4% rode. As another exanple, processiBS3/USRYBHYTHr esent

i nvention can be utilized to formelectrical connection to a node 62 other
than a capaci(Figr7)ef elstiraitcss?2. [ A6aEnghh elestolesstplating afiayfnigate ot anty besurfaces

particul ar a?g\%?{' CoQJ@ﬁfsQ%E §\ﬂ30t58d ﬁc?r%)r{s ﬁ‘t% of glegfrgde 1&2' %cﬁ%a@%ggﬁo spacer

structure 10 ’ha er surfaces d 105,
respectively, undeSlrauﬁlwsunemtwnﬁld@IF@V@Dlt)dbnla&n"‘rw 3grhefors etastrolasmpited. The

structure fu rﬁaﬁ@ﬁa[i 898&%?[@%@ il Y GEr Op'é a%g%réﬁﬁﬁipghﬁstﬁ%ﬁnﬁ Rilustt r‘ te)

52, and a capacitor structure suppor q'y rst con |ve
i nt er connect Fi®00aheravaikeyhpleckltis shayingpima \ﬁ&nra@mnduﬁwgu@nroon@ecrt é%laSSG and

a second CO”%H%%W%@ pERIBASE bodity 122 XERNASwerb QRSP foubie & 102,

t hrough capacitor electrod ectrl cC nmateria not through
capaci tor el @JRCFTG%S%Q‘)BtO'ﬁ'ﬁCt"PleﬁP'aﬁ'ﬂﬂjm@é’(*RMEP”éP@@@P@ @arrtlons %F@oﬁh@‘ct s 130

and 132 wer e dfB@sles] m&okﬂﬁwm&!aﬁ b@tﬁéf%dta%r&au%eebwceebsaﬁd 108 aftanng

pr ocedure, and accordi n% y ri se the sane conpos! tl on as one anot her .
14

[0061] The cARBPPERGEOM ¥high f@@” AIReP %tﬁ’gd"é{%'"ﬂ'éfef wiNpehagtivatiosy arg vel y
hi gh- aspect rf@ineatm&m bl@@ﬁodélﬁz &oF andm’ipoélﬂ@ﬂlrtﬁkﬁ whizhi mnb@@grprénmg)wm Myt sui t abl e

dept h, | udj t to about 3
mor ons.  Thudatgyispolt s§ VAR vt oRc Bhred isdaEShThap SPR8Py FHlRTe Pt or ons i

the vicinity spﬁ@oesrmtaadnbe withowtnitiatieg from exbosﬁdq:drudnsneMSFIig Anflcleatrodal so
conprise at

ss_of m cr proxi mate the shown region
of spacer st:gt?rc %Ccﬁﬂ?gﬂ'['ﬁéfﬁgfHiﬁpp%dgﬁc%na%e Ofdep 58 and digit line 54 are
shown adj acenfo064je afigd. Hémnidri2 ituseatasfedier abpeachef theireantionn Stliels aspasecan t h

ot cos. (ot '2lelins pioskesil S8l Sl 47 RGN bl o PTR! QUtBcb BESLUGRIR .
the digit |irdd caasdmprdsecs @umagle;math@alwmtr@ms Rlating: weilej$tgiape B3 n@mnrmsme

separ ated by h t| on
rﬁe[télgél @iﬂcr{% 'ﬁ’e g@?elﬂa?e %% él%étﬁﬁf‘ses #fhrtng% Ffg, P Qt‘ﬁ%ssco%trd 8?3 !56'\.!1&&

(not shown). ceto ? , uppe
surfaces 55 adhticlegniless plating has heerscandugipdifor sufficien time te dpr Wé“ff"&? matenal

el ectrol ess @O%ﬂhﬁugap%nn@'m%épﬁr%ma% tﬁb'@‘é’me %Ie(ré'tﬁinﬁfl@%lfaé‘i’r@ lﬁibgpélﬁfabé ons
suitable for initiation of electroless platin by activation

conposi ti ons S8 BRRacYFL; RyPEPRYSEBAYERTSHHRRS L@rﬁ%ﬁ%ﬁ‘i‘ ﬁwefyﬁa%a 122. A
probl em whi choGasiass tor elef;tr@ués‘ ;ﬁﬁiﬁﬁ; @Elcﬁa@hvéﬁ& i@rr@)rélé?énltédﬂiyﬁﬁe it Byerf@onat i on

gf)r t Iog(ra];u Egz s gv(an gtntgpp:érzszur}ace 63 n Figu1C 1. %te{c\t/l\?a}tllor? garqgg co ;ucte%(\frg Ia(\:/c%tr ange)e( posed
with procedures discussed previously in this application.

[0065]  After the activation of surface 63, the electroless plating can be continued so
that conductive material 80 fills opening 70, and also fills opening 72. Since the
openings 70 and 72 were approximately the same depth as one ancther at the initiation
of the second stage of the electroless piating (i.e., at the process stage of Fig. 11), the
conductive material 80 formed within openings 70 and 72 fills the openings to about the
same level. Such forms caps 160 and 162 over openings 70 and 72, respectively, that
are about the same size as one another. The caps can be removed by subsequent
planarization, similarly to the planarization of interconnects 130 and 132 discussed
previously with reference to Figs. 8 and 9.

[0066] The processing of Figs. 4, 11 and 12 can be considered to comprise the
following sequence.

15



14 WO 2005/ 104190 PCT/ US2005/009781 (Fig. 7) of electrode 62. Accordingly,
electroless plating may initiate not only at surfaces 55 and 105, but al so
at exposed portions 124 of electrode 162. Such can lead to wundesired
closure of the mddl e portion of opening 122 before el ecfk ed
material 8OVOFMYE#EPy fills a lower portion of the openih ﬂh%ﬁs@b‘%aobl emis
illustrated in Fig. 10 where a keyhole 150 is shown fornmed within

conduct i ve i n{d86Zpnniaititllyl aZemirondvater substeatel52 isfprovided) wath isoch sifbstogteni ng 122

(Fig. 7) verg, %:c% ar%le&n@éhg n{émaatl{}@ﬁb%ﬂalcg? n?l_ae&sl'nr cﬁ}%?ecf}%apr:rb%eé 84§h§§%r ol ess

plating initia rom expo ortions 1 ctro
Accor di ngly, Nadeg&f apd sgrc@m be f@@md)tofa@rarﬁf@p'péﬁ ag ﬂﬁa@t‘é@ BSearEPeriBinf Aan

appropri ate Grf?éﬂb ?ﬁnﬁ? 2@e§t&9&§ fMUu@Htrf‘é a@@ét(d&'ll;%%u[é‘ﬂn%%&@néﬂ"t& thel it i@ Sng T hout
activati on, urther to formelectrode 62 of a conposition from which

el ectrol ess p‘-i %CPP@;OWW‘UQ ??o%x"eﬂ%ﬂi‘rpﬁg'b"hﬁ\neiquﬁ@“yd&%q]ﬁ}%@ mstieriatfadhe serndol ess

plating can thge aﬁfhb%%degéih?sth@é bi BG4, fmrnrst%aéM%Sat%&:ra%vé%awémut
initiation from expose e| ectr.ode

hecor di nglly. OgHOP SRS RIS FBIOTE 0588 Inab e SOEHPRANgERt vl eg 12
illustrate a s‘uuétteh@erm&ﬁ@mtst 6lbvdtibeal Ih@lgﬁfﬁé:@lle?sﬁhﬁh tr%smF 6hd aamt}oﬁaxlﬂeggt t Pe
processi ng stage o ini,tia to ce o]
digit line ﬁ%er&lwg%th% "SE%P%“@Q‘%B?%O %/eGPB'fj ° %?é'& (&) Jégesﬁﬁtl ating,

whi | e sur f aceldficabigue Hae & fist snﬁacwembsemimim ihe firsbpenind ad ®efseconel ect r ol ess
plating. Fig construc e electrol ess pl |ng has
been conduct e&equrbcran%%\%fqa& eﬁg{:oqcf ﬂﬁpat’%e@c??ﬂ‘?é%’ﬂa[‘}ﬁ?“\‘?85%?%?”%1% 3 Wi t hi n
openi ng 70 twudpq:me;swtﬁeeﬂoyelebteolrmategauathemeabnd sufakce Eondt betabfer sur f ace

63 of capaci tecl)éctrg%s? @gf?@f@%ﬁé‘é %sw%?aggse%ﬁ: e sﬁ@i&ﬁﬁ tgze?%Fét LY RhEfleSO the

surface is now sul vatron Is
represent ed byatetiad 80§ elediepjass Pm wititiothe fla‘ﬂ owpregtog‘gw adiest enduptivei g. 11. The

activation cafahey s&a%emg't@a%ﬁgwmeﬁv& Bﬁerﬁ‘r'id)ﬂﬁgﬁg %Sémqﬁégatﬁé

previously in this a I cation er t activation_of sur ace 63,

the el ectr ol edevapipnal ﬁﬁghtdéﬁ“wce%m%&ﬂ*c%@fmﬁHE&CQFé?ﬁ'éRB'@E' olBignkt-eri al 80

fills openingob@s] anthedeznd surka%emﬂ@m B&livadd totdher thE 8ecdhRRBgSsufidbignd 72
wer e appr oxi rratel t he sane th as one another at the initiation of the

second st age Yo Slpdhioiesh BELPG) %%%seav%nﬂwﬂgsqcpn%Gondaﬁt'weﬁaatsw%é%@gct@deé@@'aéerd Fi g.

11), the cowﬁthmthyﬂrstraﬁ@ééo@hd 89erfu¢g“srfe¢brwthé\bcshsﬂuare;hraﬂﬁg?ﬁ)z ange dekohéil | s the
openings to aboat t he s 160 and 162 over openings

D ana 52 O, Bttt Beeral Vi e st SHHIRG PHED & SRS CoRI Ve FatesALA - The
caps can be r@mmad vbyaglbisen terfirst cohduntive matehalrplugsana trer degotidmiteaal

pl anari zation |81 in tihQ %Séo%%%%%%.%& folrr:r)’mg aasegonci3 congucshve ma?enal plug extending upwardly
from the second node. In the shown aspect of the invention, the first and second
electroless plated materials are the same as one another, and specifically both
correspond to material 80. However, it is to be understood that the invention also
encompasses aspect in which the first and second electroless-plated materials are not
compositionaily the same as one another.

[0069] Fig. 13 illustrates generally, by way of example but ';‘lot by way of limitation,
an embodiment of a computer system 400 according to an aspect of the present
invention. Computer system 400 includes a monitor 401 or other communication output
device, a keyboard 402 or cther 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,
16



previously with reference to Figs. 8 and 9. [0066] The processing of Figs.
4, 11 and 12 can be considered to conprise the follow ng sequence. 15 WO
2005/ 104190 PCT/ US2005/ 009781 [0067] Initially, a sem conductor substrate

52 is provided, with such substrate supporting an electgi i | ative
material 56WVARIYMOH8Pr of electrical nodes 54 and 62. éoiesEHa”gf’de@PGZ can

be referred to as a first node and a second node, respectively. A first
openi ng 70 exndrsdsh ainxyozanibet doeplet @dth midabsing cirwitlydtn aceessiigendiatlualo t he fir st

d d | ti
mater al to mianas BRI s, FEREN o vttty Bal dfe et oligelip d il £ 8
node 54 is atclraulfﬁor radiep eiatet fragmtile m@hty‘mpeﬂsw@e adrssind end raad ciioditry ban kecond
node 63 is aff36 %vé‘;h@’qﬁfo'nﬂ?\%n dé%hé‘é'ﬁtm &Y db6e 4§§JQ§J brdb&ssotidd) the

first elevati onal bel n han t e Second evational hei ght.
Accordi ngly t3ushfs Iﬂlﬁfratﬁﬁéwh@gb%q'ayr@”e@b@ﬁ moikaibeaid 49486 BgihilAg V2. The

first el ectrdembioRPd8glaAs ttid dddfesking YiéMPEis ABEREd a¥ia i Mhi hBSedd én%b:tr?l?ﬁn' ng
and the second electrical node has a second surface exposed w

second openi ristratgd ap iy Vadqusicapponants ofj oapHier e I4Q€t'P?i‘F‘3'§%prﬁP%‘-"tSPh g and

the second suobasdh dotpfied ofélbl Mblett A mebbg EbhahRedhsleabibRd pAdvidudR in this _
processi ng s':ﬂa of Fig. 4. Subsequently, a first conductive material 80 is

el ectrol ess oéﬂrewlthl n the first opening to forma first conductive
mat eri al pl ug[oBYOENdPidgedsor Bevrl Gistcanicbhéspohtl aﬁprroaéss@pﬁbumg drigat i s about

the sane as the .elevational height of e _second node.. Such forns the
Const ruct | on BroaeS oy Be wihire duschkp-B GprRtss Hecngh o g PO o
render the sdaowentiorsurface suitable for electroless plating. Subsequently, a

second conducgdo\ﬁ]ow%gﬁwb de\,%%?%&,ﬁ? r?essﬁorfd @t e,qugfytr%dL;é el gé:ﬁ@ and

second openin formthe construction O € secon ohducti ve
mat eri al wi t leingla ihding mesorppedilag (FIMMsp ard @mmmammmmml%éﬁmmalmw ug

extendi ng. upuR ol il 8T Biehalior whORGHEL N6l L o ottt A0GIRC TRECON

mat eri al n the second openin orns a second conductive material plug
ext endi ng upwvaeraery deyigaean b@mg@"e@rﬁtpdn@ie@ny pha vaf@t}s%inﬁlgag phieh pewvidene

i nvention, thﬁﬂé‘réﬁt%eﬂ%&@ o??éé%'?\g frofil %\Knﬁln@?@m@ Jﬁ&tngﬁ?ﬁé'd@hﬁe ke dusR same

as one anot her, specifica cofrespond to naterial 80. However,
it is to be Lmere?%%‘aﬁmg@dﬂoqer@eirﬁ@@n'ﬁw%weraéﬁ%wpaa%ééﬂ agg datinedity whi ch

the first an%éﬁfé%@o?h&ié%éi 9$§wef@ﬁ@ﬁow@hawa@@na@mya@@w@mgltlonalIy
the sanme as ope anot her. | .ustrates gener éé\nby of

exanpl e but erw CWHS;’M&P {?’ier?f%&'t[i)%ﬁ stored at the row and column mtersection

read and output while that column is accessed.

[0072] An alternate type of device is the extended data output (EDO} memory which
allows data stored at a memory array address to be available as output after the
addressed column has been closed. This memory can increase some communication
speeds by allowing shorter access signals without reducing the time in which memory
output data is available on a memoty bus. Other alternative types of devices include
SDRAM, DDR SDRAM, SLDRAM, VBAM and Direct RDRAM, as well as others such as
SRAM or Flash memories.

[0073] Memory device 408 can comprise memory formed in accordance with one or
more aspects of the present invention.

[0074] Fig. 15 illustrates a simplified block diagram of a high-level organization of
various embodiments of an exemplary electronic system 700 of the present invention.
System 700 can correspond to, for example, a computer system, a process control

system, or any other system that employs a processor and associated memory.
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an enbodi rent of a conputer system 400 according to an aspect of the present
I nvention. Conputer system 400 includes a nonitor 401 or other communi cation
out put device, a keyboard 402 or other communi cation input device, and a
not her boar d @84, 5/1?4)1‘)@“ board 404 can carry a m croprocessor 406 or ot her
data processing uni and at | east one nmenory device 408°€ ‘F‘{p"ﬁ’é*/l ce 408
can conprise various aspects of the invention described above. Menory

devi ce 408 ceEhec&romprSVstemeﬂ@Oa]as&mcticbnadrelﬁmeytscieclu@ing a peocaEsa @0 Biith0wigDgic

For accessi ng | al i Saaf Cioh Bl e, fferey GRS i el cpaBrReL Bl GOp 1 1T

for accessing |
cel | array calfvise7edugPperraliyo e@d?r/ systam &Qft will frgye a@afmew@t ghinstruchiena thate
menmory cel |l s.gpddi§ o%@ﬂftl@ﬁssio% p“e‘ﬁ@rrﬁ&@&n Gtk By'thfe o@e@.&or%z adnbiiokHe? ﬁ-ﬁ‘erfa&fons

conveying i nf or mati on between menory devjce rocessor 406. _Such is

i |l ustrated i9§wase tig Breﬁewpa@%medwemﬂ@ 4%'?%?'56%@@’ 168 VErRRNISeP RO e 14. 1n
such bl ock dlc@strr@rrhnvmc@&dlhex@ﬁhmap@aﬂcwotth)éﬁr@oeeédrwbrtﬁéﬂfbn&ﬁyééaﬁcm t he
read circuitr ustrated as 412. Varjouys c r’g)on gts of uter system
oos el i Apd el geses Ty BRricoay Frns Treidhs s chomsratons L aniap
gon_st ru Z B itsonsnm’smsb@de gut@wum&i e inferidiy aewcrb Pt aa@wxecuté@om%ngtis)c essor
evl ce can rre to a or a SOCI e nmenory
S ool o ¢ e g srs 206 PaudRs wytis gBlyied}s asndin Sedisant Y on.
[ 007 I1] I\/ErrFr ynahaod; CRAMD8avics, macgoatypnmnbrp (ﬂ(aMyramhcreﬁ, amdpﬂr@henﬁouevmearspd:te
sin e I n-11ne S n
Cb i) ey BB el BV 6T o R 1 BFEnoN ol DRE o SERRN, i
t he present iwilensraand, Then raadmgrayddwpr@bem:hm; this dlsmdnsupotMtewcbfrlh@ any of a

variety of d?{ﬁ:‘sﬂﬁédg%:c&@alﬂfoﬂiébﬂﬁm difd E%ﬁ@hf S%é‘ﬂgﬁc dd{o‘?ﬁrﬁlho!%gn%é}’ and

witing to menory c evi ce. € suc st page node
operation. Pagestrsiiensdpareardaiss With varimRraspetteodae presantigventioe met hod of

accessing a raz8f origefEPE% sﬁiﬁél#neé‘ﬁl’b@l&@a@ﬁﬁ'\ di & yel%?g“a%?z%h&gof vaibler ent

colums of the array. Data stored at the row and_columm | ntersection can be
read and out RAPoRINENES efipatexePlanhelparogiccysism o0y 6@??}’“%‘? 8RPtnglysigea@ t ype of

device is thengdrpneask 86 Mabhtstin arlafleBneRAPENs Wb, Hadreak h@a&jeﬁ gbé rsfored at

a nenory array address to be avail able as out put after the addressed col um

has been cl oSEERSSTRPWIYBOR COUMARCPRRSUGURY SHreeadbiiia spotit! cisppitry 812 for

controliing operations, and input/output circuitry 814. The memory device 802 further
includes power circuitry 8186, and sensors 820, such as current sensors for determining
whether a memory cell is in a low-threshold conducting state or in a high-threshold non-
conducting state. The illustrated power circuitry 816 includes power supply circuitry
880, circuitry 882 for providing a reference voltage, circuitry 884 for providing the first
wordline with pulses, circuitry 886 for providing the second wordline with puises, and
circuitry 888 for providing the bitline with pulses. The system 800 also includes a
processor 822, or memory controller for memory accessing.

[0076] The memory device 802 receives control signals 824 from the processor 822
over wiring or metallization lines. The memory device 802 is used to store data which is
accessed via /O lines. It will be appreciated by those skilied in the art that additional
circuitry and controi signals can be provided, and that the memory device 802 has been
simplified to help focus on the invention. At least one of the processor 822 or memory
device 802 can include a memory construction of the type described previously in this
disclosure.
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speeds by allow ng shorter access signals without reducing the tine in which
menory output data is available on a nenory bus. O her alternative types of
devi ces include SDRAM DDR SDRAM SLDRAM VRAM and Direct RDRAM as well as
ot hers such Respr Flash nermories. [0073] Menory deyj can
conprise rrerr\g?)zlo f$or rreog in accordance with one or nore a\s{’ﬁgﬁfsg&g@m?ﬂe
present invention. [0074] Fi (T? 15 illustrates a sinplified bl ock diagram of
a high-1evel BPH&nNI zTé‘lel\’@ﬁO‘éﬁ' usjrgtadystemriobiisrisplasues argintendadip arayidelaect r oni ¢

system 700 Obeﬁé}ﬁl LP!H@%%HngW%ﬁdL@'&pphc%(&kQ&‘tﬁé’@ir&ﬁﬂl & dvesRrahitiey for
exanpl e, a conputer sgste rocess control system or any other system

that enpl oys péesﬁ'i‘td@‘(@é‘ o agﬁ@rea Qdenfeddo prNR RS 2 CQ‘T'F’W? drsgHpticn P ghthe
PCTI US2005/ 0@R#izhts andl tegttifeditf 6n sefréia sydfenbhasind meribhodeds irfdceorahea witthcl udi ng

t ticll trol t 704
¢ DrOCeS20r Sk I Sl bt O O e,
el ectronic Smﬂmibﬂé)&ewddlc é}ﬁteensa:anébblfmmcst%ﬂ irodinglephckagkipestessib@tnitsspreci f y

operations to be ro r 702 and .ot her
i nteractions ev?fé? 8&99'{9@8% 8%% O@p?wrg?rﬁ%rq@ WWM%"%H“%?OG and the
|/ O devi ces TeBweel e promﬁsomnwhememmm)nat es all operations of the

processor 702 he .l / v 0

cont i nuousl y %I ng%gﬁ%'og ‘?"Q’g‘fe"gg @fﬁgﬁgggﬁﬁléﬁﬁesﬁ %f ructi ons to
be fetched flnwmcmhmoddﬁardﬁvuewrlws,mweamddld&sa@amewnlcamnﬂaodm prmbsmii nment s,
the nenory d 0 es menory
(RAM devi ceg%dp%gﬁ i %pﬁﬁé&ﬁgﬁ%% d%dﬁrg v%%de'lgggf @d%)g}“.“% ‘?\Fﬂl@pﬂ@ I ces such
as a floppy diosklegr Bueh erryitay cep et /R SKDAOPROM G pv@netm@elgqtrqmcm nary

skill in thes émsvgul:rhaya%%ﬁt@mmsiéﬁoa‘cé;ﬁpmh@ga@&Qorra@@mﬁah@rngﬁ ng this
di scl osure, at any l'ustrated el ectrical conponents are capabl e

of bei ng fablap@a’toéﬂ)e taB '”%V@H%O'W@hﬁy?ﬁ?m EBALEALATIOHESn accordance with

various aspecfodz®ll tihie nBic@teat relhiMviafivhal tefiéRdhify dte ufifeliSo BesthiPiHef | ed
bl ock di agram of ‘a hi gh-1evel organizati on of various enbodi nents of an

exenpl ary el &CBIUN; % VANRUSPRIAES 10 QiFANKNEY (5+9 BquﬁchMﬁ‘@@rda etaputizedleyi ce

802 that has \nﬁtﬁln&lﬁlé abéclefaurﬁﬁﬁﬁé % Ralrdsrstd tha&@ﬁﬁrﬁt@ﬁnﬁa@%@ﬁ 1BEPredsQYlathRCC eSS
circuitry 808

ess circuitr on roI circuitry 812
for controll ?'?1%’"858 l?]escor%q?aleptﬁw&/myf% O'chllf"%(r |atr? PHNE mrenory”
devi ce 802 f gompetentd mm&;udmam@«mnaldnamwfrefgreadés Tramdfosemmﬂs, Bfturesuch as

current sensogécnggd hgr%Fnegs prtr)]j'e&ﬂlg upwardly relative to another feature may in fact appear to

extend downwardly to a viewer in an external frame of reference relative to the feature.
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whet her a nenory cell is in a lowthreshold conducting state or in a

hi gh-t hreshol d non- conducting state. The illustrated power circuitry 816

i ncl udes power supply circuitry 880, circuitry 882 for providing a
reference voltage, circuitry 884 for providing the first wordline with

pul ses, cir®uwiey 886 for providing the second wordline with pul ses, and
circuitry 888 for providing the bitline with pul ses. The system 800 al so

i ncl udes a progasslentatislaifedi@nory controller for nmenory accessing. [0076]
The nenory device 802 receives control signals 824 fromthe processor 822
over wiring or rmetal la géhicomductongsocebbifg a6y feleforming 84l elektritaledoritact st or e
data which is accessed via I/Olines. It wll be appreciated by those
skilled in PAP™YPY that additional circuitry and control signals can be
provi ded, and t lpadvidifie ansemicyndietor cabstRe Mm]beupportsimplelebinedllyt msulatiye f ocus

oan i nol uadnaefilas) 2 eah RFicBhneS, M PERacH 0B85 BEnB R solfphd il
di scl osur e.seténdNad2)aJirst @pesiog Bdendie® F0sIdh0BE &lectrical7induldive matenaius the

i1 ustrat eq'll' yn%%ig TR c:’ifsetcgnimS o;?é aég)aéﬁa‘?r}g%% hﬂﬁ@gggrléeﬁ?l%@ﬁs%\éétlg% ! uc rgg@er al

under standin var i ous applications e Clfcul ures of
t he preserthe sesocadtnioda, thafict acde beiog eha frstieldvationsleheight averdhe sulpstratesand

descri pti ony,ofeealdg h&geabsﬂnsf@n SeBlith bRILNESnabn B 6 BB SHR! i U5 "0

menory cel l's”in accor cts' o esent inven
t he or di nargevskipndl height beingaless mahlthmman@; E@Mdtqnabnelght laed agedrdingly dheslirst oni c

systens Carbggﬁlgé drg @E%]e%gf ’tr{énsthé‘gleéorﬂa&i&”fﬂgﬁc Orﬁgtsélbéiﬂcém‘%ﬁé ha%g £irs on a

S|ngle sem I'n order to red e communi cat1 on
bet ween t heSUp‘ﬁ@e;ewéed yﬁmntﬂwef THerRENpg Redithegerpnd potrigyl negpInriag ﬁ@ﬁgorfdor

menory cel lgfean éxBBéédd%‘vltﬁineﬂ%er QBEShGS ¥pbGRg fHer fu'éFesu'erce BTy Yultatl |16

devi ce drivers, power nodul es, conmuni cat i on nodens, processor nodules, and

appl i cati orﬂ%ﬁﬁ@lﬁ% plating,and e segond swface Rrllbaing switalle fosglectrolasa plating p

modul es. Such Cigigublesy pla@fy b st B&{du@ﬁ/ee}nﬁhlﬁ?ﬂer}ﬁ@hrs%ﬁa&nﬂgﬁéﬁcﬁﬁdﬁniﬂe
el ectronic _systens, such as a clock, a television a_personal

conmput er, st S&U?Qﬁr@tfpmé a fisst qopgrsive materiabpiug 8?“%9@9 &t h&NhEWF'@P ahe firstand

others. | 0Qufhink fthdt s uethelsBte ds@haibddshd eleema:tnbmaémr el ationships are
utilized to describe the |ocations of various features to one anot her

(e.g., upward, (f(‘}m}'\ﬁgdt e PRCUMC SYAROE; R dFNdsf e §etds suTface sultable Pt is to
be understcgpgbtﬁolfe@gp@uﬁ@ an@rns are used to express relative relati ons
bet ween t he conp?tnents nly, and nndo o [ n?ec?rg]ess 3 rel ati onsh p o

er acfivaling “the seco ace, e ating a secon con uctl
material within the first and second openings, the second conductive material within the
first opening forming a second conductive material plug extending upwardly from the first
conductive material plug, and the second material within the second opening forming a

second conductive material plug extending upwardly from the second surface.

2. The method of claim 1 wherein the first and second conductive materials
are compositionally the same as one another.

3. The method of claim 1 wherein the second conductive material plugs
within the first and second openings extend to an upper surface of the electrically
insulative material.

4. The method of claim 1 wherein the second conductive material plugs within

the first and second openings extend upwardly beyond an upper surface of the
electrically insulative material.
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conponents relative to an external frame of reference. Thus, for exanple, a
feature described herein as projecting upwardly relative to another feature
may in fact appear to extend downwardly to a viewer in an external frane of
reference relative to the feature. 19 CLAIMS The invention clained is: 1.

A semi conduct or spr OCQ?@'n@hd@éf%nﬁ%hér@iﬁ%@ﬂsﬁﬁbcﬁl @Ebﬂ‘t bf aldighBAE AR the
conprising: providing a sem conductor substrate which supports an

el ectrical IS;‘?C‘P'H’s’l‘HdSt'? part of aganarciigr elgolfode.pai r of el ectrical nodes, the

el ectrical nodes belng a first node and a second node, a first opening

extending thr oug5 el ect rchj |¥ i nsul at | t node
ni ng i

f

and a second op badtialeh FEFHY Hl?"{ﬂ%em hr@éﬂgl ?)eﬁﬁ%%aﬁal t(r‘-f*st?nft eri al
to the seampscitopelectrddeearidia digit inedeorhpisirg: at a first eI evational hei ght over
th bstrat d h d i t] I ht
the substrate,  FrRYdS aenirpglabeniRias) B Aplrigliel st RkeotBudng '
el evat i onaldidielightandred spaneo rsthuctgtey thélehgiti liret conogrisingng rbglbngamlempexpat:aan t he
W hin ¢ he FOPUE STanisTE afe R RbeR R BB ePEnhal bl e s SR
surface expbsagdassr tsmuntuten exgioenc banihgo peathergyppeh suffaces thes digft dine rbgmngmpen t abl e
for elect r%hﬁé b8¥n8té 1 3 LAE él?&@%ﬁalsﬁ%rﬂc&ep%e %ﬁbggatélﬁs ol ?palcé’

plrating I'ng a u

el ectrol ess’ ectroless t conduciive erral™"w t hin
the first cﬁwmurﬁgreamd prpemurfaee tﬁe isemicenduciar substrate compriding & first mvsdlative ve

mat eri al M%ﬁﬁéﬁtcﬁggit d R I%ehghgpt rW Eme@ondqﬁls[lf-afl ma?ﬁﬁp'oogr I%a*%na'c r about

the same as the secon evati o vat I n e secon ace to
render the stecire rgﬂlpfl,adbe s%ﬁnnlamdelcﬁoorsubetr@tet P@mEEﬁHQ)I at ¢apgcitein glegtrodsy

activating guEF ,%ct&qﬁ e, electroless plating a second conductive
material within th |rst and second oEanl ngs, the second conductive

mat eri al wi t hi n feméng ppeningsdpenigh dhe tis MS@ogéthegmtalw@mwnml pl ug
extendi ng upaE e FisPMsulivd hictdrial 58 %%HSV%p@mﬁ@@Qa'ex@nu@amﬂe tpgesecond

material withinh the second openi ng second condu ve materi al
pl ug ext enoﬁuﬁgc%ﬁﬁftﬁﬁ dl9§1 lmemnméh%@m*fw tb(ﬂ-‘ﬂ'&é@ segond-jsulgtivehygtesal keing m 1

wherein the, §ddbnd oﬁé}ﬁ‘ gw&deﬁ&ﬁ@!&%é Mﬁpéf%bﬁédeadﬁhe %&eP&Fﬂ%ﬁﬁéF dc}?&filtné’ the
same as one anot her f claim1l wherein the secon onducti ve

material pls@§eNd Sharinahaus 3 PPuRNeR Mhish dnsipes 78 AIeRKCalx CoMHChve Borieplr
surface of th@eaglcRsididdtdbiéyand

electroless plating a conductive material within the first and second openings, the
electroless plating initiating from the upper surfaces of the digit line region and spacer
structure region, the electroless-plated material forming an electrical contact to the digit
line in the first opening and forming an electrical contact to the capacitor electrode in the
second opening.

7. The method of claim 6 wherein the capacitor electrode comprises one or
more of TiN, WN, WSi and conductively-doped silicon, with the listed compositions being
shown in terms of the elements contained therein rather than in terms of a particular
stoichiometry of the elements within the compositions.

8. The method of claim 6 wherein the spacer structure is a dummy structure.

9. The method of claim 6 wherein the first and second insulative materials

are comprised by a common layer.
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insulative material. 4. The nethod of claim1l wherein the second conductive
material plugs within the first and second openi ngs extend upwardly beyond
an upper surface of the electrically insulative nmaterial. 20 5. The net hod
of claim1l1l wherein the first node is part of a digit line and the second
node is part of 13 camhginieModdrefdirh @deherdin e RIMEGPBIBICLRIpriBEPBRSG] Ng met hod
for formng electrical contacts to a capacitor electrode and a digit I|ine,
conprising: providing a sem conductor substrate, the sem conductor substrate
supporti ng a di1git ITha eneétnst efdmm@WhértefméMbmmﬁhhajaﬂicgmbnkég?trgﬁﬁwd isi ng a
region an structure conprlsi anot her the digit line
regi on havi® ‘gﬂ L?E’B%t?’@lﬁ[‘?néco e%‘ad ngegiggo@e?n Sudit fﬁfﬂ&‘?’ﬁ r&gé’n havi ng

anot her upper surface, the digit line region upper surface being about the

S, oL i e A G S o e R

mat eri al owapatifveeldcigode. | | ne regi on and a second insulative material over
t he spacer structure region, the sem conductor substrate conprising a
capacitor electrode supported by the substrate; form ng openings through
the first and séd@ond Tihasuéthed veclpiat &t whkesin theesesprth ppening Bxtendshthtdughfa r st
i nsul ative i i e e t

surface of {éﬁ]:en%h{l gﬂ* tt ?i gaé}tgt|%%&r°8ﬁegg@gﬂ|%ﬁégin?ﬁ%oél}grb{ﬂ%he[%seqéz%rwngﬁgsu ative
mat eri al behialpesa of dessniban pervangy tanrbogk f enidiongoves thenhseameprdrofshe capasiter t he
spacer strygtlf.ger €gi on, the second opening having a periphery which

i ncludes an e ectrlcally conductive portion of the capacitor el ectrode; and
el ectrol ess plating a conductive material within the first and second

openi ngs, the elsect H%‘?l?éth&l idhd 6'Méélﬁﬁﬂé’&p%&l%k@ﬁodﬁ)@%rcai% Fc):fﬁl%ﬁa of the

digit I|ne re ion and spacer structure region, the electroless-plated
mat eri al fﬁéeéhemeé”@ﬁfp'@?ﬂfc@@ﬁﬂ%@ﬁ to the digit linein the first

openi ng and fOr%Hﬂﬁ%ﬁ'c%a@ﬁéﬁét&r@beﬁ@dﬁél@étroﬁ@shﬂ%rfe@%%éQIbsﬁbt%Ctr0de in the
second opening. 7 claim6 wherein the capacitor el ectrode

conpri ses one orfom'f‘r'@ﬁ%t'6‘?“‘PFNd'e{mt”Wte%ﬁ#BV%’dh%I%‘tﬁcw5;'/”66%@99%?P‘Ft@éﬁ with
the listed g@npositions bei ng shown internms of the elenents contained

therein rather than in terns é;?artl cular stoichionetry of the el enents
within the coan%r"l'”Q)W§ capaCItor plate ctrode over the at least one dielecfric material.

15.  The method of claim 14 wherein the second opening extends through the
capacitor plate electrode and the at least one dielectric material, but does not extend
through the capacitor storage node electrode.

16. The method of claim 6 wherein the upper surfaces of the digit line region
and spacer structure region have the same composition as one another prior to

formation of the layer.
17. The method of claim 16 wherein the upper surfaces of the digit line region
and spacer structure region have a suitable composition for the electroless plating prior

to the formation of the layer.

18. The method of claim 17 wherein the suitable composition for the
electroless plating comprises one or more of palladium, silver, zinc, nickel and cobalt.
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8. The method of claim®6 wherein the spacer structure is a dumry structure.
9. The nethod of claim6 wherein the first and second insulative materials
are conprised by a conmon layer. 21 10. The nmethod of claim9 wherein the
comon | ayer conprises BPSG 11. The nethod of claim9 wherein the comon

llayer conprises g thifgEkN@agfhod Obt dfairh SRS twiRRGH [the ﬂlﬁbﬁnéoﬁﬁééltlénh?ordthﬁ' t line
regi on and spacer structure region. 12. The nmethod of claim9 wherein second

openi ng ex@@?HQ'EP%P‘BU%CW'se%B%EW kot OfQ'Q‘G{?Qﬁfé’baES The met hod of claim 11
wherein the second openi ng extends thr ough a segrrent of the capaC| tor

el ectrode, and ere t cO rlses .0of 1 ess than
or equal to abog{f3 1 kﬂ%F@ﬁ"Waﬂ'ﬂégﬁﬁ d'lpp?rh%’ @%F%ﬁ UPeE9Rde. 14.
The met hod a8t spadr BirGctweeegibmdd het méa(ﬁuttﬂ:?e esbrﬁpasitrmdeon the alechplasy platingp! a; e

el ectrode, the t hod further conpr fqrm a itor,stora node
ol ect r ode. SO PEATBRIh & T i aris Rty fh s SERGReN & wecBiree

mat eri al owetorddupenmpatd beosuitablerfaghe sledieoledsqistingde; and formng the
capacitor plate electrode over the at |east one dielectric material. 15. The

met hod of claim 14 wherein the second openi ng extends through the capacitor
pl ate el ectrode2and he nadthdcafstlaion20 dhelegctheiactivedipe raoalpriséxuprodicies ofi @t

extend thr BHQﬁn{ cﬂﬁouﬁw‘i‘BF‘&Aé &rr?érlé%l? BAfall S d)felr ez[?rF " RidRel ah§: cog_gteor{@ghgg

claim6 whé surfaces % 'he regi on

structure rsegaces ¢fahe ctlgﬂeInmmlqmarpbspaqeorstra@tumn@gmnotpheakepmeoelectmless
formation cbf t'hgg (5 17. The method of claim 16 wherein the upper
surfaces of Ef l tollne region and spacer structure region have a

sui tabl e corrp05|t|on for the electroless plating prior to the formation of

t he | ayer. The ”?\tgé?rﬁco?\fdu&l:?étmcﬂu?e‘@aﬁ\rbﬁéu the suitable conposition for

the elect roI ess pl ating nprises one or noré of palladium silver, zinc,
ni ckel and cobalt. 22 ssgncovﬁ@ctmth@taat@f claim 17 wherein the suitable

ggggfts' tion for the .6fiGaineQlLEscHeR!tHlithd ServOtHuLBE SuiiateOthetfiiling? ni ckel and
comprising a first region, the first region having an upper surface at a first elevational

height over the semiconductor substrate;

a dummy structure supported by the semiconductor substrate, the dummy
structure comprising a second region; and the second region having an upper surface at
a second elevational height over the semiconductor substrate, the first and second
elevational heights being about the same as one another;

a first insulative material supported by the semiconductor substrate and
being over the digit line region;

a second insulative material supported by the semiconductor substrate
and being over the dummy structure region;

a capacitor structure supported by the second insulative material, the
capacitor structure including a first capacitor electrode, a second capacitor electrode and
at least one dielectric material between the first and second capacitor electrodes;

a first conductive interconnect extending upwardily from the digit line
region and through the first insulative material, the first conductive interconnect being of
a compaosition; and

a second conductive interconnect extending upwardly from the dummy
structure region, through only one of the first and second capacitor electrodes and
through the second insulative material; the second conductive interconnect being of the
same composition as the first conductive interconnect.
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20. The nethod of claim 16 wherein the upper surfaces of the digit line
region and spacer structure region do not have a suitable conposition for
the electroless plating prior to the fornmation of the layer, and are
activated after the formation of the first and second openings to be

sui table for thesel eghe %lr@@@re%faé!éuﬂgzz ﬁﬂerel-ﬁhﬁld’rsﬁl?%e@f tﬁé ﬁisfnaﬁ@ s@é&'ﬂe' n the
activation conprises provision of ficient anou

of
pal | adi um °3Paqiter elegirpdes ﬁ‘P’ERréﬂesa?ﬂf Ebtﬁ%ﬂ"? Qf)nT'WhéNMrﬂ’@r W%u?“ft%\ct@% "5?9dt he
digit line cbmgbﬂfbr%nlﬁbn%j)@ﬁ@ﬁn §# iRk UsTané %Gsln%hté @orﬂ@h@d @it rafHier ehasH

pl ati ng spont aneous onduct r| sing: a
semi conduct?fmsﬁjﬂé’ﬁpﬁ’t‘ér Sta'cﬁ efrypﬁlﬁlge&] &V 'gﬂ‘?%onduct or
substrate, the digit line conprising aflrst regi on, theflrst regi on

havi ng an upper surfage at a fir atio hei ver

seni conduct or s@gstriﬁﬁ??ﬁdﬂ'ﬁrﬁfrﬁ‘%g‘ﬂ ?%W%ﬁrﬂp @ﬁgﬁé??%ge?ﬂ? £y %‘ﬁf"@&eﬁ'&ﬁct or
substrat e, ardeorprisey by atcomttanleyesonpri sing a second regi on; and the second
regi on having an upper surface at a second el evati onal hei ght over the

sem conductor substrate, the first and second elevational heights being
about the sane @§. on@hasttdiene;of alaim 24 whemeguhatomamomidyer cethprisep B&*SGed by t he
sem conduct or substrate and being over the digit |line region; a second
insul ative material supported by the sem conductor substrate and being over
the dummy strucifre Tbgistmsture of alsirei2é ovhegsin thetaomenguippyris everiihe tagacitercond

| nsul ati ve JRLEL & beﬁ@v@thecc%?ga‘otr St Jéugﬁo‘ékﬁer uﬂ%é’gérﬂ%ﬁg |cheF]§ ;{9@3%@%' tor

el ectrode, a secong capac |'eas ric
material bdvickness ohat baﬂaboaha njerons droxapaie theodigié liee reginreand prokimate the
conductive j, ﬁggﬂﬁgFaﬁmtendlng upwardly fromthe digit line region and
through the tirst insulative material, the first conductive interconnect
being of a conposition; and a second conductive interconnect extending

upwardly from the dUfFRY srldiet sk %uarn‘?gze)mhemﬁ Oé&tan@rw.dea@eofmér%ntebtrst and
second capacitor electrodes and through the second insulative material; the

second cond¥teniy reygher seamant of $7id anjy gre 9fht§e fiegh piad sRiPHE SAPICHAT Blecttadess i r st

conductive énﬂtvﬁfe?é?ﬂﬂ%?éomrﬁén ?a%er I&ﬁprﬁe& WCthi¢kifesefof tdsdl tRar &r %Iﬁd’l € Bbaaiid only
one of the first and second
micron over said segment.

28. The structure of claim 22 wherein the second conductive interconnect
extends through the at least one dielectric material.

29.  The structure of claim 22 wherein the composition of the first and second
conductive interconnects comprises one or more of palladium, silver, zinc, nickel and

cobalt.

30. The structure of claim 29 wherein the composition of the first and second
conductive Interconnects comprises palladium.

31. The structure of claim 29 wherein the composition of the first and second
conductive interconnects comprises silver.

32. The structure of claim 29 wherein the composition of the first and second

conductive interconnects comprises zinc.

33.  The structure of claim 29 wherein the composition of the first and second
conductive interconnects comprises nickel.
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capacitor el ectrodes conprises one or nore of TiN, WN and Wsi, with the

| isted conpositions being shown in terns of the elenents contained therein
rather than in ternms of a particular stoichionmetry of the elenents within
the conpositions. 24, The structure of claim22 wherein the first and second

i nsul ative mat eshal SThALRLGRERK LM 20 WhareiPIRERBMp3YIfEN ofdRe filand kédepbiur e of
claim 24 wherein the common | ayer conprises BPSG 26. The structure of claim

24 mherelnCPW%WEGHﬂEﬁxWQ?Q?C?@p@V%POPﬂ% capacitor structure and bel ow t he
capaci tor structure and wherein the common Iayer conprises a thickness of
at | east about rﬁﬂf imate the di g i ne regéon and proxi mate the
dunmy structure egl 8 a"ﬁﬁg"’g?ﬁﬂﬁtﬂ?é ‘dﬁt“rEIoéF'ﬁt"E wher ei n second

conductive interconnect extends through a segnment of said only one of the

fi d d I
compr i 565 a ¢ i Sneodh siar et SR EReylRe iR aNe 3o over sai d

segnent. 28. The structure of claim22 wherein the second conductive

i nterconnect extends through the at |east one dielectric material. 29. The
structure of claim22 wherein the conposition of the first and second
conductive interconnects conprises one or nore of palladium silver, zinc,
ni ckel and cobalt. 30. The structure of claim?29 wherein the conposition of
the first and second conductive Interconnects conprises palladium 31. The
structure of claim?29 wherein the conposition of the first and second
conductive interconnects conprises silver. 32. The structure of claim 29
wherein the conposition of the first and second conductive interconnects
conprises zinc. 33. The structure of claim?29 wherein the conposition of the
first and second conductive interconnects conprises nickel. 24 34. The
structure of claim?29 wherein the conposition of the first and second
conductive interconnects conprises cobalt. 35. A DRAM array conprising the
structure of claim?29. 36. An electronic systemconprising the DRAM array of
claim35. 25

25



