SEM CONDUCTOR CONSTRUCTI ONS, METHODS OF FORM NG

CAPACI TORS, AND METHODS OF FORM NG DRAM ARRAYS
WO EOeRrGa. FI ELD [ 0001] Sem conduct or constr uce¢DnS2008/080196

nmet hods of form ng capacitors, and nethods of form ng

DRAM arrays. BACKGROUND [ 0002] Sem conduct or devi ces

are commonly utilized for data storage and processing.

The data storage may utilize an array of nenory

eREFR [

S\%e ?@gg)iute gr |on -ctﬁ?tr\lngéfmora ed%?kcfgﬂ a@N\%Pf\ePACITORS’ AND

ot hers are bet tNETHOPS &F FGRMINGIQRAMARRAYANd writi ng

(in other words, rapid access). Anong the nenory

devices that are particularly well-suited for rapid
TELEDEEALAREL By nani ¢ random access nmenory ( DRAM
[(ﬁ)@‘rfT]DPe§emfc\,oRﬁﬁMrléBh§trL@%ds, ARYJaB f 1fRing chpandiss b methods of

conbi nation with a capacitor. [0003] A continuing goal
forgting BRAMHEYEt or fabrication is to reduce the anount

of sem conductor real estate consuned by vari ous

C s to thereby increase integration. It is,
Bﬁ‘rﬁ%’%@ﬁm}di fficult to reduce the anount of
[09eR] cofauicbaduciaakyviesd abeospmsiingtizdyfoadaiapatadendnd processing.

whjle still maintainin esired | evel s.of capacitance.
ek 513l D L R RS AT oy RREE dfREare
padicn ke syitechipalbng-tarsy, steviapé ef daianthalemithegs dediattedsuited for rapid

. ” ' i ngl or.m i

NELS, Ay SRR ARG h00LAES] LR ot o
pagigprdy wet-shitgd foerapiskansesddre phinareicra iy maccepememgni (¥ RAM)
debiggd! RURARLGE E& mayf ihblbagg trtahgstgpfﬁrlﬂoﬂﬂ)iﬁ%if)rhwﬁﬁ 9'cafisitor.

node materi al, and t en renoving the tenplate MRt eri al
[0083] eakxeontinuiisacat ¢rseqtiendpelonaicationisrip sedvge threamount of

sefhi@nBg&onNedeediRt 8bistimed S afBRACIH N et 86 #RPe0)AsteedBRY
e shaped as a pill rojecting upwardly froma

“be's ( illar p p :
intg@afien Nl (gc Powewensiticulte .re%ﬁséfeﬂq%wntyf seuApRRIUEIGF real estate
coﬁé@h&ﬁw A fé?p‘&i:#tﬁtlf\m?ﬂe sltm{mah_ﬁaifliag ﬂ@ﬁge@l%@@oftjo@@acﬁﬂahb@rshome

an capacl t.or alt e erlia ma e rne across .t he, .
melBadsdpt ARG N AU HPRrSSIE CHIRUMes P SRpa IOt APile Maintaining
desmdEiel @b of Capaitincerindidd ahihy thedipatitars to Eidcrehsingig ehinner and
gde may together forma capacitor. [0005]

@S fficulties occur as capacitors becone thinner and
[00al] er Aicapdditat mey béExmee by ipateremgianglpgnidg irf & tamplate onaterial,

ﬁlliﬁﬁéﬁeﬁ%nﬁr@f&iﬂ&sﬁ?n@bgu ?é r?]gpalrigﬁ gnMeﬁrr!erﬁ!)vin%g template material to
leave a capacitor storage node comprising the storage node material. The capacitor
storage node may be shaped as a pillar projecting upwardly from a semiconductor
substrate. Subsequently, capacitor dielectric material may be formed across the pillar, and
capacitor plate material may be formed across the capacitor dielectric material. The
capacitor plate material, capacitor dielectric material, and storage node may together form a
capacitor.

[0005] Difficuities occur as capacitors become thinner and taller in that it becomes
increasingly difficult to pattern openings in a template material, and increasingly difficult to
fill the openings with capacitor storage node material. Additionally, there is increasing risk

that the tall, thin capacitor storage nodes will tip, and possibly topple, before the capacitor
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fill the openings wth capacitor storage node
material. Additionally, there is increasing risk that

W b@Inai3hy thin capacitor storage nodes w || tP@I/US2008/080196
possi bly topple, before the capacitordielectric
mat eri al and capacitor plate material can be fornmed to
provi de support to the tall, thin capacitor storage
nodes. [0006] It is desired to devel op inproved

d|é1§(§thr9§1§técr|9farfoocfa'ﬂ§ba%rb%|té matcRbtahdRAEIM R 18 provitd §u9port to the tall,
devel op i nproved capacitor constructions. PBRI EF

thineaeegitoT$ieRISOFRE DRAW NGS [0007] FIG 1 is a

[6b08Y" 2MPddsfred & @SBopaRbIoRB@ e W dHfortnifftial, thih capacitors; and to
fragments of a sem conduyctor construction at a

deNPIoR dBRIOME ARGROTGPNSHICEM o di ment . [ 0008] FI GS. 2-22

are views of the fragnents of FIG 1 shown at vari ous

d| ment. [0009] FIG 23 is
B@%ﬁ%%ﬁ@@%ﬁ%@%’ of FIG 22, and the view
[a007F] GFIR2 is & dédgoargmbiice cfdsﬁ%eﬁﬁmﬁﬂn@/ﬁ ofa ﬁir %ragh%fs&}f a
FlL.G 24isadiag rmatcv SRR,
segligaiiehiorp b o TpikeeSsi g bt GBBIRET . 1 showi ng
[q008] | cHIGSE. 2f22adreviesvsaff thefeagmzntreoflid@r H slodwit devaFb S pradessing
ﬁﬁﬁggkgggn%gaﬂ%n nt. [0012] FIG 26 is a high |evel

I'agram of an el ectroni c system enbodi nent .
[q099) 3] FIG. &3 194 view glong thp ling 2883 of b6k 28 angrthevierv o FIG. 22is

al&lﬂ_‘iﬂé}’n@ybg% ¢ EfPoedi ment . DETAI LED DESCRI PTION OF THE
RATED EMBODI MENTS [ 0014] Sone enbodi ments

[0018] udE!Grefiva siagrmmnaticnigw Pl aeoreRipacsPadimeite f or med

[dlM 1ft ar:i@ 28 i$ 8 BlocR BRagkeh sIFRENEPdridul&fiedths GRIPRGhItREBoard of the
one anot her to achieve very high aspect

H@a??@”E@ﬁ@G?P@F@“emn sone enbodi ments, the pillar
[CVARRCI FIT. 26BN hiRE |w§|b@le@|a@ahoof@armﬁdtr@mo E?ﬁ@rh%nb@@lln@éht

(@S TRl s & Sesdlen S35, weordm R b apog et b
wi t hout getting w der. The enbodi nents nmay be utilized

e A

[0a1dggr Sbmd eBMMnmnltsalylslude‘\hmhwdgm whieh pik@mgapacitors are formed by

stfé"ﬁ%ds' orSQa Ymant OF{HTISJ gﬁ&cﬂgﬁa&mb? %f ér\eg%{)%} e é(%H &R very

In O
hl@n@sp@pt ratw eareﬂcﬂ@lﬁe Imeaioe esbediyentsntpeipdier eapaaitrie mayibe

coﬁgleFr%g % Qm&léé%MLf’?MNﬁrgél%%e@@néd Q@%@bé@\r trmé&f&bﬁ@étlon

eas ortion capacitor wl onprise a
preesst &f ﬁg;o.dy&p@ r@gg@@,tl@@@a@g@q@@{s taller Wlthout getting wider. The

embodiments may be utilized to form extremely dense capacitor arrays, and such capacitor
arrays may be incorporated into highly integrated DRAM arrays. Although the example
embodiments shown in the accompanying figures utilize pillar-type capacitor modules, in
other embodiments one or more of the modules may comprise a capacitor storage node
unit configured as a container, so that at least a portion of the capacitor will comprise a
container-type capacitor segment. |

[0015] Example embodiments are described with reference to FIGS. 1-27.

[0016] Referring to FIG. 1, a semiconductor construction 10 is shown to be divided

between a first defined segment 5 corresponding to a memory array region, and a second
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[ 0015] Exanpl e enbodi nents are described with

reference to FIGS. 1-27. [0016] Referring to FIG 1, a
w@eepoisguct or construction 10 is shown to be PECTUS®AS/080196

between a first defined segnent 5 corresponding to a

menory array region, and a seconddefined segnent 7

corresponding to a region peripheral to the nenory

array region. The region 7 nmay be referred to as a

deﬂﬁéd Qéb‘?ﬁéi"h 7&:@9&3%%9%15 }?g?ﬁ%é‘r%ﬂgﬂéﬁo%e Fdéﬂﬁqu ¢4y 1RGion. The

nprises a base orts a p ura |ty 0
re@lptaﬁéﬂaé'tt&fet%'i@gﬂ?a@:@up@H@heIaﬂ fe@en and 18. [0018] Base 12

[JDRY] CO8BHicERdRI coHéthLRRbe16 BdrhsiRE Wdia8k 1a@hesh sabpor@ Wplurality
in sone enbodj nents na% conprise, consi st essentlally

of gansigipr RPNy 44 V%talline silicon lightly

[dwaskgr Bé’é&’rztj@@?dowgrﬁdt’e EHyuRge @érﬁlcdmfﬁr maléreal, ta@t s some

sem conductive substr

oD U TP ORGP SO COURIUEDR. SUBSE R EorpgaRalf scor

hgamtsdwgmtm@ﬂo;@@nwmh Spm@r&&mimnd u'CHe t‘e&nsm;beﬁdoaﬂuctlve substrate,"
ot, t ed du

“soplaliare cofiiyold any S Starideer SRS R A R e S gine
cootprising assieohduatise mtqnual gichglingt hemobhrhited tal Is)lk semidonductive
mactgﬁélér:rg Qnuacsté ¥§n ?aia%:] w%]f‘é‘y &lifter a%netb‘? ﬂﬁ%ﬂ% id cdn'{brlsmg other
matgiddsit am ee'mlp@rﬁc@chvet r@a’r@nyl Im@thq;rm@o@t qrru@@wegwbhes comprising
othdtGhateid] L TﬁHtterHP‘éul!)ét & %’fero(o h{f' gugﬁﬁman?gﬂ%%w ‘?H%lud , but not

substrat escrlbed ove. 2 1S
limitgd i throsaspieersiustive %swg@dwb%ﬁmwes Althovaykass 12 is shown to

be FEIgRnbiib, #RBas8 TRAHARNES nufBfous RSEANR 8omBaRdodifdMBY For
correspond to a seri conductor substrate containing one

Ing}ANGepPRSY 1B CRERBRNhIocISATIPANAUATE g R8s confaiig one or more

laye?d hdSoatatc@ith iRteBtatdy @immhbﬁemoﬁ, 1S Sedh drditRirSer®¥such layers may
corresp ond to one or nor.e of %ﬁem @gerconne

COTEHRANG, o BAF P @Prq yetal IntgicPpRRg! fgr layqre, fiiflysipp lavers,
indudater 1ayer§tetc.. [0019] The transi stor constructions 14,

18 co rise tr [ tes 15.. 17 an
e ecTis e g Reetifp i Bl gorsrsg fafiffor thes 15, 17 and
199 r@bea:tlveiypspmbefroml suBStratd he by gtie dieledtec atecial2il eftieaate
didBHnié t%%rn%llsrﬁ%fgé/mérfé a%? lsﬁlte[B% r%gf gl’ %%apﬁ}& e>Ia le comprlse
exanpl e,” co I'SE, St essen , Of c&
cop$istsasiseutaly df, ox batsist Fhallicgatdiexides Th@@é@ﬁd 5197 amcy19 may Comprlse

ang%mﬂﬂlec‘ Sorﬁﬁﬁ'sn%Wotr@E’rlanﬁ?dg}rjﬂ gﬂh‘pfhlcg’{s QP&M 6}511 %n%fle comprise

osi tions, and may, nmprise
elegtrg@{ly pmupgﬂed’@a]tgu@ltcpp@eqm elegtagally g}gpl@avebmatenal For instance, the

gafdsSRhy &&ﬁ;&rlg}é dnBH hithd Y& aRBlSMbRls ([drMstditet RASSen, ttmanum
gates may nprise one or nore of various netals S

tltqr}l‘lgp aAeb mqt@;rp@g{agﬁng ¢oupROsitigRs (fer ipstAnGemmeta! @m’de me al SIIICIdeS

etdTRAR] c&@n&t%mdm@e@ e8RRShdcBstIndtéls (fBrShARGR, comiudlively-doped
nitride, sul ¢ des etc.) and conductivel y-doped

S“@@ﬁ%&%ﬁﬁﬂ@yé'CWﬁP@ fal s (for instance,
[00207 uCThe/RansigdeIAstructions also comprise electrically insulative spacers 22

along opposing sidewalis of the gates. The spacers 22 may comprise any suitable
composition or combination of compositions; and may, for example, comprise silicon nitride.
[0021] The transistor constructions further comprise source/drain regions 24, 26, 28, 30

and 32. Source/drain region 24 is part of transistor 14, source/drain region 28 is part of
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silicon), capped by silicon nitride. [0020] The
transi stor constructions also conprise electrically

WO palzBPve spacers 22 al ong opposi ng si dewal | BCD1S100&080196
gates. The spacers 22 may conprise any suitable
conposition or conbination of conpositions; and may,
for exanple, conprise silicon nitride. [0021] The
transi stor constructions further conprise source/drain

tranSRt? @é a%ﬂj’ sotfoe/d8in réflosh A& 323&@%@&/0@&@@&5@@ Ofhe24

I's part of transistor 14, source/drain region 28 is
SOy Eeldrn 19Gipns 26 IShared bydteasisior Mt n regi ons 30 and

[GbR22fr eﬂp@frénsqﬁtort faﬂ@%h Skarhpld i arl BRcHOMIGRPER&! it @eHyd2 formed
26 1s shared % nsistors 14 and 1

ovemﬁaegt)*wa'fsglpei ue&sﬁaﬁr'ea'wmﬂn%ﬁ%ma& Eé'l“%Z@Hﬁ‘blﬂé?l@rﬂr other

cu’btﬂl&p farayntedlidgreagng QN@erﬁr’fyBofF@ﬁ[d @hﬁérﬁd)ry bﬁ@]ltﬁﬁulﬁmaﬁwabrmed
el ectrical conpo e

oVt REimops ST B9 Porl BRIV Ll R eamaSae! & PRigObr
trathafstors @orﬁfgﬂmﬁyomtll’ﬁwlb? irya hi_gh:cmsaéla/l YRAKrameg, andenayesrsygond to
. . e transis are .. .
QSR BERT Wiiaroh GeddcRERels Ried b ARy aivBggon wir
soutdeldraiategions 2 andgy h-titknesiuiichDRAMIsw ba;eferamdormyx_ digit line) is
oL SRR Lot N, LANSL ALRE S rHd AR o GABARL BT 7 ave

ri ca connec 1Yon
parte@wmwlngatram extedd intp id 9ut pethewhaoe Felatiyg tatheshigwn cross-sectional

Vi bEEIESY. fRe Bﬁlhr% n%)géléo i)é Peledtsoal O8RS V\htﬂ s@un%Q/ﬁFdlr? ?elglon 32.

connection wth source/drain region 26, ?a es
[0023hndIseiAtian EegiRnst34080 aRst 3 RIFEHOWA @ede@sém@ mio P?ﬁ% Zlecplectrically

st tl‘%sﬁztﬁ% ﬂﬁ% a'h§|1 @tfrlomsoth@r dilditr§ W@h@wrgsm%wu@a@bc.ated
view of FIG line may also be in electrical

witsrangEyctign - source/draln region 32. [0023] Isolation
(00244 o n§|e314;ca|§ﬁsoaa@cn38 pAER (BhedWRsRI) @D d4m g4) 48 shdossgre blactrically

N AT I R TR S
acﬂbl]fdr’hgw&td’rmrz @ﬂthél(blllafsggay’rﬂd)rez Elngtftimidcr)gaidnge itgbﬁtﬂmbnwe However,
illars (or pedestals . n .

nEpla Tyl SRrLEs hrlrian P SeyP PRl FllirGigomgr circuity
fo@fed dfbyve Bk souceddainTogioms. | Trer (silaas €0,012 #Hn&landatSimay comprise
%%%bqé ngfjﬂ 0 (i)t%% oqr ontirng i oftcla%pe i JJr%r 3 bf8r m;}lg %omprise
b od P ard ma
orsi qrphqre y>f wrioos medmds f@romfterm:ta, bmgatfsnxthetaklou mta@wr &iq), metal-
co%f‘agr\ d;? Jﬁ;?osﬂfohg goplhétﬁHél% H{etél‘?ﬁ s n?et?él‘éﬁcﬁjg§ etc) andacogductlvely

sourc raln regilons e pl ars
dopgd gaiconagniorgeatgins €eiipgancs, @wbl@%\feﬂw @ﬂpeérsmcon)

[662'3?' Nghd BiNaRf40C2RASEE bNSs aRDaBEYirorh Bhe BXSHBY 18 electrlcally
nprise one or nore of various nmetals (for instanc

lnqqﬁ{ggtn@{erlql aht Natarial 3G Pan cormprias ay)suitahle gq)remﬁtganrgrﬁ@mbmanon
of €8RBBSidrsOA’d b ol M@hPNG GomPRdcAdnd dbriotie silidBi 8loxide and

RGP AT P ErSibe. conduct vel y-doped si 11 con).

[0026] The upper surfaces of pillars 40 and 44 may be considered to be storage node
contact locations, in that capacitor storage nodes are ultimately formed to be in electrical
contact with such upper surfaces. If pillars 40 and 44 are omitted, the upper surfaces of
source/drain regions 24 and 26 may be the storage node contact locations.

[0027] A planarized surface 51 extends across material 50 and pillars 40, 42, 44, 46
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[0025] The pillars 40, 42, 44, 46 and 48 are spaced

fromone another by electrically insulative nmateri al
wGNEBer i al 50 may conprise any suitabl e conpOBU$10081080196

or conbi nati on of conpositions; and may, for exanple,

conprise one or both of silicon dioxide and

bor ophosphosilicate glass (BPSG. [0026] The upper

surfaces of pillars 40 and 44 may be considered to be

a4 afeh ﬁ%‘#}‘énfé?fgu@f%e g8k 'f@rﬂ%d byMok B%m&@%@hﬁd&f mechanical

stqra e nodes are ultinatel Yy orned be in
pofishing (GNR) Rianarized syifack 54 uedy %@é@rregasa g @disst pjgnarized upper

subhbd & cﬁstﬁhgu@ﬁ‘ﬂ foth &h zr%ﬂatr&&ﬂjsur‘r'ééés E@D@%d urdaees of

sour ce/ drai n_regi ons e the storage nod

[Q028] ach grcgegﬁvieéqy@r 52 isgormedovss glﬁg%ﬂZfQ&UQ@cref 5le &rotect?ve layer

52€00nfiNidSs 8 eiAs Rl Bt S[ld:t’arlnal’éﬂalaﬁ@/ |ﬁblhh@ér$y &Qablé%omﬂaésutlon or
46and 48, Such HElanarlzed surface

comhinalga RhFANPaSHiighs: Eaf wcwéﬁr@awepw’(pgﬁ?r@m@éms;sexﬂa“v of, or
coRbian@silizednisigef ace 5 1 may be referred to as a flrst

zed u r.surface . to di t|nU|sh|tfr m ot h
Bher [ine SRRREn s A5 Pl TPRIPRTATVe iy s PR HeltES and in
diferiodadedcet weh Lipyesufaeasof Hilanseid aoveld sol taatauciz eppes snffame contact

anselecﬁrlc;m? cgrqocqtcﬁ&et l!)l'[\{lﬁe k Iﬁowr’rﬁ r&ﬂgﬂbé@ ?int%cgﬁggagf §é §140ther

y sui
enctondherds.itos bwmedmtpbswm)l roasextenrbiuntiey or mmugéﬁawpe/@lram reglons 26
rise, consist essentially of, or consist of
silicon nitride. %0029] I'n some enbodi nents, the
[0030] i n& materal b6 ds loanethaxes Praiscliug ayaE5a cHiaiegalafdnanbe referred to

asdd {e?rﬁ)ﬁaté: ARtAEl inhAtRpERARSE arWith*E 85 i@eBiid atefialsh t@r(‘:ﬁ?‘eate a
so that such upper surfaces contact an electricall

te@@ﬁéﬁﬁ@f fapecagion|of ArPaciHtSIARGAJIasat el ¥Rhn Maderiahed My be

re#e%é@ I‘to ada fits n{étté}%[ toREIRgLIE® H{aﬁenat beetrérh tokHen &nfii@t materials that
shown) maé, exte under. or_t h source/drain

arg spssALel T er Matpsa) o t?% i"RIMBECINPriss ARR JUIPIS

coﬁf@%iﬁ@r}i b:/@)mm?ﬁronﬁcorfvﬁdifrdnw arﬂ&n@g&Yor@aﬂhﬁlfeewrﬁ?lslbpccﬁslst
at e na | Ngs ar e

espgiRof i Plshecsts el G suEPEREE, ARG o F¥ofe!

enﬁt&inil‘rh@aﬁ jiatimerafopedprided may ¢ otilage imamttiion té)dr ateratiivedl tp BPSG,

te : . first t Bk

Bl R e DAL A Rkl R BL P

ﬂmha:ihcane@wakﬁEéﬁhently formed over material 56.

[d\ﬂaH M Rl S YorfiSHLRE h%@an@ﬂi’eosl#é)teﬁgur% g%&p%bﬁ bf&ﬂar‘?{ed upper

I nation conp03|t|ons may, or exanpl e
sucfeﬂ@mas eesull iosT lever&Sdeminapenjoratally aerogsnrs RRer sfirfasgeof grotective

Ia)l%’tSE ISV refiblving %tg*ra@% gGFIHQbeddE%BSQf%n laRdBPEM CMP of an upper

nbodinment s, doped "oxides may be utilized in
Suéfé@ﬁ’ ol rgatetia) 560 1P 1af1arigechupney éWG@o‘Wsp@c?e erFPddR 2f515680nd
pléﬁan@é@ Bpci @RBALY Iafk@RgUisICit tisth it PRASBAShpérGatiecbBSS

[ 0?32] Théj thickness of material 56 determines a thickness of first modules, or
segments, of capacitors formed over memory array region 5.

[0033] An etch stop layer 58 is formed over material 56. Eich stop layer 58 comprises
a material 60. The material 60 may comprise any suitable composition or combination of
compositions; and may, for example, comprise, consist essentially of, or consist of silicon

nhitride.



fluorosilicate glass (FSG. [0031] Material 56

conprises a planarized upper surface 57. Such
w@bk@naridged upper surface may result from | ayePCB6S2008/080196

form ng conformal |y across an upper surface of

protective |ayer 52, by reflowing material 56 during

its deposition, and/or from CWP of an upper surface of

mat erial 56. Planarized upper surface 57 may be

[cgﬁlefr r ﬁgfetrm\gaté F@GSS g@ﬁln@é and é@greLf&Pr%rd SveF ?é\%eFa‘P region 7.

i ngui sh from | anari zed u%eer surface 5 1.

Sr[e@rblsql]y, th@é)p@mnek AEsaichsd thiguigh matersls feP@rR¢ As The opening 64

extdHds k&8s spdr shitad offfRdEdiBII6, Bifid @QW&&tac@Bp@rﬂﬁ@@ defibBeral
formed over nenory array r

e
cirgyiy Thg epenied P2 'SfUBFTI‘?é@y HU‘@%d rfl‘é’tf%rfn'ﬁ a@@tgr@r@ﬁc@y%ﬁﬂ will be
utili286Eo cofindu? BRFACRESpl@cER fBIhiA a@@pac'ﬁbﬁcdmtr@cﬁiom(s@ uﬁt@béonnect is

S@@%Ef@ |2§Ey08§flﬁlf}ga f?’tﬁtﬁsglﬁl? é@é}gﬁ?@%l@@ﬁ;&q é}és m@eé%ng?ted with

caPasiontbmdtlugticts, ultbiiatelp Rginetl aofoss tHe raemonyidrtal degidd8 3] discussed
b Referring to FIG 2, openings 62 and 64 are forned

é) R¥&r peripheral region 7. Specifically, the openings

[@038] et Openinyd162 agdhé4ratag bie dbrenebAutili ey a“ndSLﬁ@b!e'ﬁimhod For instance,
ph%Pog%og%pﬁ%aW(an{éq &%o@e&&ﬁ%t sﬂH\R@%%h %t%@@?l?%%r rﬁfgenal 60 to
defihe lasporisry openings &R arnoh@ﬁ @l pﬁttam mmzleejtra@ferfe@lrfrﬁnm gleamotoreSIst to
quBFIﬁﬁ?%@%r 3’2@'58 Qn%b bvnf?%né‘%# hb?ee&lt‘égle%%ggcénd the photoresist

capacitor ormng a capacitor construction
rn@stm@h berﬁer@pmtﬁé%qve itke WmﬁtrW@ obifa. 2d baetrges may e highly

arﬁsrb‘ﬂ% Bt add medbd Qtilfz88 B QightHbler létc%rb%hdu&vé Bé@és‘t‘é? n8es ERAire good
h capacitor constructions ultimately formed across

el@%@aﬂré?nﬂeyﬂ%tpdve Pty epedegial vt %%%@%C@Hy BRIGIvVE DBigEY!

&{ueﬂwfo@@eanﬁo@ﬂm@m be formed utilizing any
ble rrethoﬁ:I(é or inst

[(bq:? ol FEROYIHEBHIEab |%P°B5?€Ve?9é‘éuf}w&t”&‘%%%' 86 Is'RBredpRipyer 58
arfcﬂaly trﬁ)rEo;FHrmdsC@darﬂ\eﬂr B]@ﬁr&fallyﬂborﬁ)ﬂcﬁ\@ rdzgfalhen 66|nﬁt¥§/&ioinqm8e any
na e transfterr

) ﬁ % 4 u‘fp?at ter.n |

s\ REOREOT It B BEPLE b SURGMERUPRG By B i ggmerise one

oraigle ﬁﬂvamldub nteias (for instaeces turtgatehetaeiaﬂ]mesmanwmui gtdp metal-containing
hot

Commie 'Ss&lo S fgr in ceFFn%Qal g?rl({‘aﬁ%%}/a?glhé Seéﬁg@l)ean%%%nﬁl?’&VQy -doped

YUC 1 on
seanccmolvctopmterlahdfqmtdmee mondlucmedyidop@ $ilion). yThﬁ/@ectmatlh

co%gﬂcq{égtrﬁa\fgna‘? %Q @\ﬁ%iﬂl gégm% 82 %Lﬂe ege%ﬁ tc?!a@ﬁﬁéré&ﬁlect material, in

connection to t1ve 'pedesta
thal seich maderial ip Wiomately uiiNzed g toshiagl ints(poserpt i efegtricalingaypling two

or'nﬁbr@%ﬁﬂéé‘tgr ﬁétesﬁ@gr?@ino%%rer ring to FIG 3,

| ectrical conductive material 66 is forned over
[‘P(E*]Jsr Fhe gl BRIMAY 6B &RIMSY Y BPY sHitRPEMeBPd dpFiHgiag |for example,
orfeFGRISTE Io¥ BtoRd 18y érdlepOSitidFROALDY MBREIMTRAI @PYr deposition (CVD), and

physical vapor deposition (PVD). The method utilized to deposit material 66 may form the
material to fill openings 62 and 64 without forming voids within the openings.

[0038] Referring to FIG. 4, material 66 is removed from over layer 58, and remains
within openings 62 and 64 as electrically-conductive columns 68 and 70, respectively. The
electrically conductive columns 68 and 70 may be referred to as peripheral structures.

[0039] Material 66 may be removed from over layer 58 by any suitable processing,
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sui tabl e conposition or conbi nati on of conpositions;
and may, for exanple, conprise one or nore of various
woreaalo®030f or i nstance, tungsten, tantal um ti tBei/Uu83008/080196
etc.), netal -containing conpositions (for instance,
metal nitride, nmetal suicides, etc.) and
conducti vel y- doped sem conductor materials (for
i nstance, conductlvely doped silicon). The
.n&ucﬁﬁdo rférce@%}'r%ﬁ WC'FHeWEyéT%E% Rﬁhnc@@n%%ﬁ'e‘fhh"&&%%gﬁ@e CMP to
ere to as I'nterconnect material, I'n
deﬁu% lecaiiane of éhe YRPe(mast FRIPENINY GeTaces eHCaleMmPGRRch70 after the CMP.

[00ADET CPROEALMA BB nfyasel eictdbiky a& an nhére&rk\e«p afdl mE)'b. one of a
capacitor plates to one another. [0037] The materi al

largg Ph#githel 'f’%ﬂ“ﬁé‘d”tBSPOHﬁ%Pt%%JWB%PE’@“ﬁWCHB@d Ufikrdng i@ e REpCessing of
Fi&eroaxanpl e, one or nore of atomc |ayer dep05| tion
chemi cal or deposition D cal :
(AATE) * BEbERIons 61 CopIGE? Wi Toere eriec " PaiaB Ay region 5
Spwefiesliyaihe@pehmys ﬁn@rdmﬁehehr@agwﬁiaajnatscmt 56 bn®p@NTiNgSpdhthgs 72

enfGaasionhlp Bt hoRd ¢ TaSSuektay | Bplna B8 el tizg sorage node

coﬁraom) o@eemh@ejm arsB74 mayi be easfanm;d;tovmstdnamoo@ epérigss t6 Aistinglish

rical |l n
th?mérr? (?Fﬁt‘ Oloenlmh%sy6 ect Il @:!ac?'ll y con Ilﬁt\ﬁlg% @ﬁ’he@al re%%n 7
[aD48] 700paryngre72 aficeT4 wdy be fcamepemllmrm suable otatirasks .For instance,

phL)%(R%%grang? a}bﬁétteﬁ%dg}?%top&lgt ?ﬁ@\éﬁ%@rrﬂw 9y Srrowld@é( ?\'}er%tenal 60 to

SsiI ng, i ncl udi
demwlocﬂmsloéywnuw Teeand étnaﬁﬁrna@ame mr@fﬁr@ddwndtmeunhgtore&st to

un'dBﬁy% %a¥eﬂag%f4l a@ah%@mte Bﬁe eF mbréesurtalsas remaaé a‘[fn@r{l"?é hAresist

aces of col unns 70 af
mapHiges BP IRO\GE tﬁﬁ%ﬁVB@Gr%Pé’PrC@HS‘fl@“@%Ofaﬂel At EP% sishezay be highly

anfRfopBY ThE o?&ﬁng%f7zaaddaf4gﬂafb@f@hb@yo o sngﬂﬂ\mvid@a{han pedestals 40
i nt erconnects si nul t aneous %) f or med u§| [l zin

a”ﬁr“é‘d'é%mﬁ&'fﬁpd'ﬁ?e@@ (not shownpipLrmpRasale ?rrPQS%'B'grﬂ"aék nsalignment.
Tnépﬂéhérﬁggcsf of&nﬁhl@fi 77 é{uﬁlm nfe@shgrdly@ver etmenfﬁs Norﬁﬁbt&bé rh&giia f

pPeci 11 Cca e enl.ngs reecetru
pefgitalrD Anc o ghour goed BSHT SpBhrtHELYer nh HE et e
cohoucmeda&talaﬁoﬁrﬁeamﬂhéépemﬁ;ﬁpect ively (in other words,

[%éfggl%%%frg}gr ’ ‘ﬁ’@ 51 %Pec’gﬁgl IS é)ﬁé&gtlve %a?@narll?é is d‘orn?ézldove?'laﬁer 58

opéni ngs stinguis
anghvatimrf opemingh & 2fand 4. ﬂmmca@sccﬁlzuetwe n@mer(ew&ma&)comrla@dny

sug%ﬁé C&HE fd(;)r mean%lna[ &gbf%m r?SI 9&4%L%9%?mop%§ag7&%%ﬁlprise one

I ZI ng
orinrese Qh‘(ﬁEIOU@ etals (f@msjalwhn@astley tpatatugt, figdiugh Gtk Bstaicontaining

co %Eltlérlip(\ﬂmméﬁi’cebﬁxe%r F?l‘l’r|o‘éer%efé‘}’§ﬁcu§@t @fc' @nd@gn&&g@{/ -b85ed

cations of openings 74; a pattern
sefigpngpelpr Baterinls wiof Wétaﬁ%tceﬁ@sq“g@'v%oqﬂﬂ'@om/ mf electrically

coRBL@IE Materft76 RRNIAREcRRgITS AndPNEMAY bEREErrSdliot & aBacitor storage
etches; and the photoresist may then be renoved to

nodg MAtedahe shown construction of FIG 5. The etches may
[00a4ii gREMrring to FIG. 7, material 76 is removed from over layer 58, and remains

within openings 72 and 74 as capacitor storage node pillars 78 and 80, respectively.
Material 76 may be removed from over layer 58 by any suitable processing, including, for
example, CMP. The storage node pillars 78 and 80 may be representative of a large

plurality of identical storage node pillars simultaneously formed utilizing the processing of
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ani sotropic. The openings 72 and 74 may be forned to

be slightly wider than pedestals 40 and 44 in sone
wepdodiasent s (not shown) to conpensate for posBRCDUS2008/080196

mask m sal i gnment. The etching of openings 72 and 74

may slightly over-etch into conductive material of

pedestal s 40 and 44 to ensure good el ectrical contact

bet ween the pedestal s and conductive naterial forned
F,é}g 4 he openings. [0043] Referring to FIG 6,

ectrically conductive material 76 is formed over _

[0045kr E® embBodiinent oh FEpem-A i me heprenings opprdbe pparflers) region 7

(oMYl MR RS ¢ E By SZQUémxumraﬂoé ﬁﬁhéBMelﬁh@st@J%l' fhe memory array
osition or conbl nati on "of nposi t ] ons;

g0 BARERISE, 720N SBHER GO LS BRIy PO LS Rhespghings over

thd p&HphleRS ks equbMERY %tlvba@foﬂhd’mn dficbadlictva mateﬁ?laD 76 within the
met al - contai ni n Cor)cgos iti or i nstance,

OPRPIPET BT thEgmo 810N oLl SeroBat: P ﬁdtd%aes'fed to

fonﬁ&ﬂﬁb@@ﬁ@iﬁﬂﬁb@bolﬂﬁhﬁbvaltﬁe ﬁér@iherarql:‘dg&ilmqemumns 68 and 70) to comprise a
.conducti vel.y-do 111 con e e tric .

et erpyateah g gosoas wilkS eferife me ey draysepigy (storage

nobie pnlefsem&mﬂ 8. asotbapmciddonerss, dnageenimdevarthe pedpheral region

P o SF SRR P TSP oy ATl g
COMQitscomdptawemﬁ‘temaﬂ owesde snwd’@np®mdlmmgna8warnmt@(ppenlngs over the
m&%rﬁér@%ﬁég\[ﬁ/é/n alBhE b} é\#m% o@%eﬁ%ruﬁﬁ&gb’égmﬁ F 3K %’Eher

any SUI I"udi ng
embegimpands, tievploraga@ode pifaige Br?@deeomlll pqngrlspghgﬁ@mggornﬁgﬁltlon as

th@@olﬁrﬁ% 88 ﬁﬂél ab 'fdﬁ%e@%v@r thé‘FSt‘?pHé"él‘ Féﬂldr{ YEwh n‘] gr%BBdhﬁl@hts in which
stor age nod p | ars sinmul t aneousl fornmed utilizi n%the

the ﬁ@urp%teé@@@ AEerdhepesphesl veglqrwamrm?ﬁ segvandainelRtive

drh dr@fdMhed BEeraRem &Y. ﬁ etbinhes al
Streg?g% 75‘% cgﬁednmﬁﬁ S brz angﬁ%ﬁy ofa@rlre 4 E;bllauen“%rlt?e peripheral
regig a'taws tipgdn siig8 o ihersierage ﬁ‘é#?d% iarg pPyeqhe ger array

re§lof.openi ngs 72 and 74); and forns conductive materi al

@daentraemhor BB L Es &7 rin i oo s Bheib (T bE the perpheral
regiat 2rpriet to'lfﬁrlqwgbh ohtht h&)rm\pﬁnmd’egﬁllam/'gﬂ ?mmm G_JQHW'[Q/mannibmarray
regl 89? Fr}ﬁ)tﬁ & C%org?dﬁ%?t?sﬂé %tg?%)%dg %Fﬁa}é rﬂéj %éellrolrrlséde grgcfc‘r & ?o(?mation
of thegiobmriscaeuthepe@BheraldedOh. t o conprise a di fferent

[(ﬁﬁzgoshyepr )9 tB 3le tSh ?ﬁitﬂqg 89fataf § 58 !aHi 8 %r%réﬁ{ovg@gv leave

arra regloh storage no ars
surfﬁce@tcﬁ eapanitboiPirgengde pitiers 6|8md @Q@xw @mﬁbtori@awemwé‘ﬁ@ﬂs of

peF.sﬂérslrbmemr@@s Efoaed ﬁubmﬁgrs%%uséowe%mﬁ@epe%ﬁ&bmrﬁcture 70.

over the nmenory array region; and a conmon_conductive

[0948Lr i Mpterialy %@@.%mqyawewgemﬁdf%\drmowq Wiliging gay suitable

m&R&N! F&SngdRle, %ﬁtﬂolmﬁi@édhlo%ﬂy Pé(ttérﬁé]j @fbt&@gstt(l’i@t PBRA) MEF be
over the perjpheral region %

provided over matena 60; a pattern may be transterred from the photoresist to underlying
materials 56 and 60 with one or more suitable etches; and the photoresist may then be
removed to leave the shown construction of FIG. 8.

[0049] Pillars 78, 80 and 68 may be self-supporting (as shown), or may be supported
by one or more lattices, such as, for example, lattices analogous to those described in U.S.

Patent Number 7,271,051.



enbodi nents, the storage node pillars 78 and 80 w ||

conprise the sane conposition as the colums 68 and 70
wo orosmeah3ever the peripheral region. Even in enpOOUS®N$/630196

in which the colums formed over the peripheral region

are fornmed sequentially relative to the storage node

pillars formed over the nenory array region, the

col utms over the peripheral region nmay be identical in

[dbgggosﬂdté?:‘ﬂvé Rhatdial 54 rﬁﬁggg uﬂ%@ al 'ahle?crhsst&y @Jrlntgh@moval of material

)d/arra regi on. nbodi nent of
562 Spegifeatly. ¢thing @mﬂ%\s a@y&}whv@ew@rah @Wese&@iwqm mte“al 56

re@@\ggtgrp,naﬁe,ﬁmggr to formati on of the storage node
Ugﬁﬁbars 78 and 80 over the nenory array re

s B e SR AR g T AR

exp&IMBEp Blirfdes BY ah@ rsa&tes@éu.@ély,tdha haok ume@méwalhamaces 83 and
peri pheral region.

87pEﬁSP?‘3W§Vof“'%?%“#ﬂhé{ais%%g‘%fﬁ %QEB%XP%%?HJ%SW@C?&AV@G exposed

sicewiafl 8a@scegfoscapaci tor storage node pillars 78 and 80
rface structure

[@ég igggfgﬁpn%hé?g#.i \félgleg: ICR eé%%%é% hg\geﬁl&etop surfaces 81 and
85 Biqndigy r&ideaﬁlramrmam 70 .anfl 648 thd\biteralladusiabss &8whds®r of the
R Rt e e R
forpieot toeawnd lohg dite @h@macaﬁwarmbelcgﬂvmmsdédcm@rof iwpatighdrallstructure
680 Thod ﬁ@mteﬁawm&gﬁc B Rl Lol AMIARORBPLAREGALR of
R e

nmat erl a one or
Compﬁlamse g me,rsfor @mmlwowa%@@es@rsﬂorm sifippaydligyice, silicon nitride,

anFQ/gF?&fs% é@klcgl‘?\ﬁ@&ﬁcnﬁ é\ﬁ/ﬁ@%h-‘k%ﬁ{pfaé'l%rﬂsodblﬂg cdrhesitiBns having a
0049] Prilars be sel f-supporting

diqle@riaerngiant g@@tqrrﬁaﬁnti@a%ﬁbm@w@ﬁ) one or nore

[d088] | CBRiecHltGRatafal 8DAhay®eXBRh& by é\ﬁ%ébﬁ@kﬁem&@%§ ih@uding, for
t hose described in #é(s Pat t Nunmber 7,271 , 051

examplysene B aPEe AR PéFEéT 4 may be utilized as an

[adsag SCQ;@adﬂgf bIBG rhBm @Jvh@fﬁ mﬁﬁtal%bi/bﬁ| reﬁfred &p@:bdtéﬁ@édtmde
ition n C

G e By koGP R 6 B A o s o P TR eAp] Gpends

acl‘@ﬁﬂ@tﬁi;urmfcemi 685 anldD 15 bndaldn® Side st bs aigeensdt e87mnld|96r and is

spf;uées%g 0 et?@‘éﬁg%féieﬁ/gl?gur}aggsg |fe%8faf% %na?@g 85,

ave expos surfaces 83
[a058] 87Capae$pemia1levmdﬂyria|&4my q@mpmp@ ema$UI®bi6u>©mu>peltl@80r

el 8F b8 PHITACR: SxempiBbafrROBRE o SER e

Cosur acr?as (8) B gg]a Ee aerrlrn)é ' 8\%8 5 ect \r%l?él rious

metals dior listaBge.,i tyndstanmtantabnras titariiems &p.) smetﬁlas@@éalranm@mpssws (for

lnsQécl ! QB Ritfd el Elhé‘&é Eﬁ;f&h@ C%Qduﬁogy-@bﬁélgsérﬂ@onductor
ewal | surfaces

materlals (for instance, conductlvely doped S|I|con)

[0056] Capacitor plate material 84 may be formed by any suitable methodology,
including, for example, one or more of ALD, CVD and PVD.

[0057] An etch stop material 86 is formed over capacitor plate material 84. Etch stop
material 86 may comprise, for example, silicon nitride, and may be formed by ALD and/or
low pressure CVD.

[0058] The pillars 78, 80 and 68, together with the materials 82, 84 and 86 extending

conformally across the pillars, form a series of projections 73 having spaces 75 between
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storage node pillars. The dielectric material 82

ext ends over peripheral region 7, and is forned to
wezioenws3al ong the top surface 9 1 and si dewal | PEYUSBOLE30196

93 of peripheral structure 68. The dielectric materi al

may conprise any suitable conposition or conbination

of conpositions; and may, for exanple, conprise one or

nore of silicon dioxide, silicon nitride, and various

thé?h gl?hgp%ﬁ’é%ﬂ]gﬁ‘i oosﬁy%céé’%hh RiPBydh BRSPS AP s*éﬁhd’&ﬂductor base

a dielectric constant greater than
(O'twﬁtf@iﬁ) $2-1icon dioxide). [0053] Dielectric material

[0%%9ray R%rrfngrtm biyy, é%’[@ri&l B! eriert cWéd @icﬁ @tb materlal 86.
ud

i nc i ng, for exanple, one or nore q
el 8P a4 r@!ﬁ@@ﬂ? B aﬁP%&ﬂé’ Ries! t%ﬂ'SPWS@HT fﬁ%{g} g g material
56b§ndl ﬁhfa?Eblﬂﬁné@th@%amtﬂc@mp%lﬁiﬁ’t bﬂ&ﬁ’nkﬂﬁétbﬁloﬁibdmﬁéslticﬁ‘ns as material
over dielectric nmaterial 82.

e
6o N b G TSR §7 eFiGe AEPGEUOPRA  RIUg ™ A spagrye! FIG

9.9 1, and along sidewal|l surfaces 83, 87 and 93; and is

d f h i d f
IGREF cot betet o AP B3 TtBeT caplicrForashil go and os. suen
plaratiesd surfa8d mesybedomuped sanidially fsmmuh@bia&anab%ﬁmsanendmver material
862% {,hr(]e%téjltl Z|r1ego%M%quecf'§6\} 'rﬂgt%rlal%%qro'ﬁ?g\fer ef(%?\ s‘?&i)arﬂp eflal 86. The

varl nst ance
plananiged surface 88trad g retartedrid asrp thitdoplgnarized ampaf@ntfaﬂerip ﬁl@tmgwsh it

froﬁpmé%g%ﬁooﬂ%érgz% uﬂc){%? Fdchee 57"@“@' n'P‘iefn'aH?ed rfgﬁa%urface 89 defines

ucti vel sem¢cC duct or
anreyves toregsaphy extendisg apees W@dﬁ@remhwéuny Pﬁ%‘ﬁfé‘@n% 7B {deny):

[dO%quS 6] Rgl%Prﬁﬁ;' tb (Per p|| 135 %ﬁﬁ&ﬁétb@étogﬁa@hél b&isfiefmRbVRY planarized

any  suitab nmet hodol ogy, including, for_ exanple, one

upger sHitase @9 Equ stepvpRigral SRRy fW’FF ‘apy seifabip eqrgppsition or
coﬂ%‘ir%ﬁlbﬁbf &npositions, fEﬂG for @%)ﬁ@bt@’mp@lb@t&ngﬁt @sbalally of, or
. Etch stop materia rrfy ﬁg&{llse fog }gﬁg{g
CO@?'M Fsiicen pitridge Etmomﬂg@f%@ GiF FEAVBIP B IBCKRIHBP 1B RoP
m:ﬂéﬁ’fﬂ%f @Jt(ﬁ\@ bd Qﬁ)ﬁsﬂheEbmelﬂhlblggiss a§8tch35ﬁ)paﬁdte68 83 or thinner than
mat eri.al s 84 and 86 extending
et‘?fb%?% & %ld'i’ 8@? ‘?'HBOC?& P'Srs. forma series of
[qUea] eCRemmhgﬁa Fhavi2pgpspace®dr 659@@&)\/9@ ahdth édnarelioemed through
ro p r :
g 8o 8 3e 3 080 T66 Bae B BRa B oA peRY SRgi e pitars 70
anRef0e and imgh¢ shdWrGmd@imantreee paitially @ehaddntoeonsuttive material 76 of

th& E&&cﬁ&oﬁorg@é %Jj@bneﬁ@ T%E@Hg@lnoﬁgﬁﬁﬁ% f%ear{degoee{rE %Ho&r?to

secon di st ngui s fromt first
“comprriee Width$85, aad dhenepenit@rriage 9 iaee shown t@@ﬁﬁlﬁgw W@HWS Srwhich

ar& ﬂgpb\néithé’rpth%fw@t%@g%f fhe PNrs. aﬁhe%‘i'r%ﬁvbﬂhd% of MBEMR§d2 and 94
iIs formed across the uneven topogra

rellgfltﬁ tocwippg of g\qﬁtqﬁ%@de@llm may compensa?e f%r p£SS|ble mask

misalignment during formation of the openings over the storage node pillars.

[0063] Openings 92 and 94 may be formed by any suitable processing. For instance,
photolithographically-patterned photoresist (not shown) may be provided over material 90; a
pattern may be transferred from the photoresist to underlying materials 82, 84, 86 and 90
with one or more suitable etches; and the photoresist may then be removed to leave the
shown construction of FIG. 12.

[0064] Referring to FIG. 13, an electrically insulative material 96 is formed over material
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9 . [0060] A planarized surface 89 is shown extendi ng

over materials 88 and 86. Such planarized surface may
wheooborased by initially formng material 88 t oPERUS2UA8/080196

over material 86, and then utilizing CVP to renove

material 88 fromover etch stop material 86. The

pl anari zed surface 89 may be referred to as a third

pl anari zed upper surface to distinguish it fromthe

90 CIONEhiPARRRFdsZ0 HdRpe rTh%Li'ﬁstﬁé?u‘?e métdral 6 pdrially fills the apertures to
anarlzed upper surface 89 defines an even to%§%
|7tgally of or

nagRWARRIAPRITUARS: J¥atetia| 6 pave quﬁl’(a@elea?ﬂﬂnﬂﬂsﬁj EShH
coh&isi@f sfdon lﬁlﬂ%@ll\ﬂa@faegé hﬁg bk @orfrle@ utitAng a@ny aNable Phetigdd; h

stop materi al IS over pl [1zed upper
'”Cétﬂﬁ"f’@hé%r ¥YMPiey E'PP %rtrB?)rerPé éILDS?@dm conpri se any
[6065} abhefeﬁﬁ@n@ﬂca i1an rrrafen@p@mb raatsbmm@fuy MO % fokraBPacers 98
co essent|
wil axgitlies: &kl B IOBIoPROHE G seidalSa e SET s are
cag@crdos st&l‘ayefhotgé plierst 48 arkieB0 dxpasecedttiotisne pf ﬂmatapema'les 8Bhe spacers
t may. be ut the.s hi ckness a
e SIceR 838 aip e TPl BP05 Sehel o e ey sp fpat suen
plaoé heterairbost me bbesomd SO6RYH tdedecitorrsgorage Rod@ pillRs 70 and 80 when

coﬁg c’uvcl-:il FT’I%?GI’%E{S p@&ﬁ&ggﬁﬁ?e d&%gﬁ!&% Q%Aénﬂrﬁ |f1 Qe uérhf g:%@gsing

he apertures xt e
[Q(lb‘é] c aBaf@mr@rto ﬂ@r@g aogroidiergsinneetmeata@al 00 isgormegheyer material 90

anbNGtniT MR RIERAA T@%%OB@L rkbr@bAnecBhafaRS i BieCrically conductive,

conductlve mat er 1 al e capacitor storage node
angimayatosnPIisR any siakifecommeeitipn pr %Qr@,blrr@oaﬁé CHDPRE O h fARnstance,

thd Rocﬂ@lﬁ%"récfnﬁew irfltB%al %y c@ nE@Sné)&erﬂblﬁgﬁ v&%@%t&é f@F Bstance,
shown to conprise mnd 7 which are narromer

tupgsiensiantaldmoaRipmt ¢fg.) pﬂ?‘?b?%‘ta'ﬁ*ﬂ%c?faP‘?%{B@F (iQf k&{sﬁgceor"eta'
nitAQE Th&taISsiiRRIe8Nstc P 4nd edrRfuttikelyt dbpat @bﬁx&oﬁﬁucﬁ&&n@bﬂﬁlﬁg@' instance,

] f b
SV IER S S R L IR
suB&IfNe @Qﬁgé@lﬁfgg‘ wFUldollr@r for ek&6I3] or@lﬁmhcb‘rgsn‘ QQD,E?‘(Z!D @Ad PRY. be

ceSSI

199861 o1 PeREBEIBh el PoHErRETREa Airsra) b7 B Bkiso from over ecn
sthioate)ialngdy white kefammg trechcole éntervatesct alatedid} withipaperares 9eagnd 94.
e PR g O AL ) S B O A0
plaataclh@@vpm dutfdre 161 extendisigsicrasayhe rsle infercoamesy swtarigl 100 and the
et%??tgﬁ n*a'ﬂe@na?@@ mﬁl&ﬁﬁ'ﬂ%ﬁ %Hﬁ£de%1%aﬂﬁefe1%d tb@Q %‘H)urth planarized

errlngto l ectric I nsul ati ve
uppat uriase todsinguishiitdiam thedhirtriprarizad ggp%tﬁerf@\wet 1 (F1G. 10).

: [(ﬂi%%!t Uﬁ@\%r% t@'F‘Fb . pdiiend BrSHAIRNAIY 82,8t 86 Ak 98 8re removed from
ially fills the apertures to narrow the apertures

par
OVREelER SioP 6@5&0.@9 pefl@}er@){ggfﬁlp é o lagmaniinset, < ieer 402 extending to
coR85ARNE caluhin 70f SL@ﬁ e%Sd¥ek Sblufin 7 fbi ﬁﬂb@edjlletnl‘ httizhment to other

cw%@%rﬁ%%%led overrréa umn 76 oétgﬁq gtrrllalyI bzeI p% erne u?hzmg abnly suitable
processing. For instance, photolithographically-patterned photoresist (not shown) may be
provided over material 90; a pattern may be transferred from the photoresist to underlying
materials 82, 84, 86 and 90 with one or more suitable etches; and the photoresist may then
be removed to leave the shown construction of FIG. 17. In some embodiments (not shown)

the etch of Fig. 17 may extend through etch stop 60.
11



i ncluding, for exanple, one or nore of CVD, ALD and

PVD. [0065] Referring to FIG 14, material 96 is
w@niosotasepi cal |y etched to form spacers 98 w t PECTIUS2008/080196

apertures 92 and 94. The spacers line sidewalls of the

apertures, and | eave capacitor storage node pillars 78

and 80 exposed at bottoms of the apertures. The

spacers may be considered to formelectrical isolation

[0ABO'T BERARGHOEIR1BL & iR 1 @4 is8Gna JvBAblasdtzBd @br?etc% 101 and
materi al doés not become shorted to capaci tor stor

withtseRoR 103 aterd) BAdaP AR dn et e ivH TARIRIP JRUIRGUIN it from the

seBbMhaRdal g8, hiema eéﬁq?r@&h%ame@o%og.mr}submﬁmron of
processin 006 erring to FIG 15, node

COW%’F%F\%W -ial 100 is formed over material 90
[oBd] Wi MBieﬁalaﬂﬁfdonpﬁ§e:9£pI@H§i'lz%él upaé}esmed@mmmeremanesuch

plaéw,a?bée ault@lsg g?aly . Ca | ﬁov@ﬁgn H‘%f%liahﬁ(y %ﬁmgga nation Bt the material,

an0/APYaiillzirgrGVP Fahe plaabme@&urfhdfn‘ﬂ(ﬁl?()dEy bmeﬁm@nmexsta fifth

o Bl e TR R R O TR o o tles 101 i
16reMaterialortdanay iy refayrgoids iab iacresor(d t@mplatsma’mel in et @apenings are

““@ﬁ#‘k go%mem 9\'ate‘7 Hl' ﬁi4q§ %reﬁé & tegmn[ﬁ%}g f&rqgﬁjr}é%én\/&ls)écgr%ﬂﬁgdules or

onductor materi a
segioRdigcefioaphgiodsipegegioles oMe thrph@easmﬂ m‘teﬂaéi%@mg@tmes a

tmeme% ﬁﬂheﬂngor{awo&ﬁesf&ﬁﬁ@ ¥ty suitable processing,
cIu or exan‘g@ or nore of ALD, CVD and

067 [@vmetpp stesrlayer i1 léf@rm@vqmateﬁ@am rfeteh s1oR hvet 106

coH%ﬁ@éé aa}nagé?gl i68. rﬁﬁ[ﬁﬁfﬁgrlél MR RO RSN as) QMapBicBmbasition or
| eavi ng the node intérconnect nateri al

copinatian aﬁmw@gnmnaﬁww XHEPIR.OBPHPS- SPNEiBlessgniigly of, or

Cohggtaﬁ@ma@}gm{ndgaterl al may conprise CWP, and nay forma
ze er sur e, 101 exte th d

(0R5BL et ShRteR! WS SooPHa A HE NER-LPs T eI

préiessiRy anabgaiedo st HaseibddinlFIGRy fdréorrigEsttie gtop tayas 6@and first
ftourlgéE pl anari zed upper surface to distinguish it from

MR PRi rd pl anari zed upper surface 89 (FIG 10).

[00@8P 8] Opeiirysy 1 gandal 1Bla@: fotmed ootghonsteddls a4 end 408082,

pe§4her§ﬁe@8tq.79 heffiiEd %ﬁtﬂ%&ﬁ&{;f‘hi}é’m %Yigh 191t Grtfﬁesb QR|n§Q1 0and 112
Her 0SS eri pheral "region o Form 1

malyOse refereddo ag thitgl apenidge ta diglingais ﬁncfv@oenmdrvnemdﬁségpenmgs 62
an? %'4%@?1@7 O LAG 1RURSEIEMni r@%tﬁ%%ﬂtm‘ ERE % REje &Jhﬂ&d’t'l\/é hterial

ormed oveér columm 70. St patt erned
114tmayi be retprisdyio 8% 'ﬁ@@@ﬂ@tpﬁc@@r@ﬁ m@enali@rdlst'ﬁgwh% &rom the first

,mg,l@gp"@édtmpgra{a@g}bﬂably patterned photor esi st (not
ded over nmaterial 90; a pattern

(0024} AP SRANRGBBANS R4S BHBEG ISP 6! PRSP YAtHG 58, B the
coﬁaﬁ&ir/é ablgmAZ0, r%épe&%@nrﬂh&@owubne%ae@él 1ARREthBLpeadl @ 10 forms
N S R I T TR TR T S
stractodbgyant alsomoélestieamapnnection with the capacitor plate material 84. The
conductive material 114 within opening 112 forms an electrical interconnect 120 extending
to conductive column 70.

[0075] The openings 110 and 112 extending through materials 104 and 108 may be
formed utilizing processing analogous to that described with reference to FIG. 2 for forming

12



the etch of Fig. 17 may extend through etch stop
60.[ 0069] Referring to FIG 18, a material 104 is
wo orosmeah3ever pl anari zed surface 101 and w t hi nPGTL/E§2008/080196
102. Material 104 may be referred to as a third
material to distinguish it fromthe second materi al
88, and may conprise the sane conposition, or
conbi nation of conpositions, as material 88. [0070]

oplx%gé BQIan&@ﬁ' ¢9@%ﬁ®§m&n%ﬁaaﬁhm uéneﬁﬁeoﬁwm.@ssenlrcb@ 110 and
eover. Such planarized surface C%;‘% . f or med

1Rkl prgesRpingranalogeruodat degcrse it di4higr forming

cofBlicdié ﬁ{a,ter%néé Q/Tthlh)bpé'rﬁlhéé @2 88 6VPrheldtRdndtaB aidtaed 114 may be
surface be referred to s aflfthg%?narlze

ideqsigarin §9!PP%%‘@W8 e %PH@WPW‘?QE‘ PP BrampReet fnts, and may be
d.ffdr@mgrﬁ b&ﬂﬁbéﬂmﬂfonﬁwﬁdaétﬁ/elﬂéielgd?tbﬁm 3B pr ervbddhemb. 104

m e_r erre 0 as a.secC (S}
1dth "o RS TGl Doty (PAropk R ot CrEL it ghateriafs 104

andreatoweemeRopl a&ta@ région badd fitlad with cofidueivomedtenaldidioe The openings

A e LT
firstepehiegs 62 atd84 obfpiGc Rt toe secdrd®pehings 72 ot 74 bbidG. &yad the third

op%gﬁﬁé %16 QMT‘F PZ ?fvlﬁé 5’@ ‘E@é 9&ﬂ968‘%/e n%t&%l %%@@a&_ﬁ%}%%feﬂrgg to as

naten
secgrrrqwar@eltcam}ors@ﬂ m@l@I reateatpe distingoishdl fraso iisi firsitcapacilor storage

no%Q'HPé?ér‘quV?B?Fl@%d may, for exanple, conprise, consist
essenti al , or consist of silicon nitride.

[007&] et Ehe @mwgsd;?é’ransﬂd@ &nignt 19 the nede mra@nnfehmﬁt&yald]@o that is

ovfepfh@%ggé&t'ol' étéPa@;g nBB@?ﬁiél%'ﬂ%r@%' RApHSIVEY. trRdtonductive material
descri formng etch stop |ayer 60

and
12PIEn FRANGPAR2 S50 TR} SeRSH GRS 91 BoHIeE "PNS AR 128 and 10

ovbPAREH euébtrmg&bﬂma&t@rnwaihaha%t mca&&ma@é nmrpnrd?@mbnd 80. In
region 7, and fill n& ive materia q
SOplseRT T4 B Hors ¥l BE G Lm0 S 6o Biler o be Mt

seQpeRisg 2 dagatﬂloﬁ tugz@mr@be sanglithe meagccnﬁxeétrmnendﬂe 00j tbgéther with the

openi ngs . t
siB6a nebralr 185 et 650, iy SesaaBe o RabErTa e AG MRy e
cabecitoeberagechdde. as second i nterconnect material to

e : 1t

(73}, P Sersen F2 k184 chdeRbint T SAGRASEY. 0% Eha o Ry e
fotntesl dtiliring prreesgyrearsiogous tethat deseghedamith refrseras e it i S/fer forming
op%ﬂ’nﬁgn?z Qa4 75EFRE E%ﬁc}ﬁ%{i\)@ mat8RalcieB %‘ééfﬂevf%m% Gitdifbpentths 122 and

I N openlng orns a second eri pheral structure
1241 8lign@eprogessinganalagers fodtht desaiteshin Eﬁi i& anc hier forping

coRBiHRE BiAbriad V6 WithiHoBefifgs PR ENRT S OThd cdtluB&veingaérial 126 utilized for
thg (sjgcnoen(c:itclaggcn\émr ;toratgeenogéjl Bﬁ}grlst&% a%ld 1t38 mr;?/tb%rlcljgr!tlcasldfn cc-)rrﬂposmon to
the conductive material 76 utilized for the first capacitor storage node pillars 78 and 80 in
some embodiments, and may be different in composition from conductive material 76 in
other embodiments.

[0079] The embodiment of FIGS. 18 and 19 forms the openings over the peripheral
region 7 (openings 110 and 112 of FIG. 18) sequentially relative to the openings over the
memory array region 5 (openings 122 and 124); and forms conductive material 114 within

the openings over the peripheral region sequentially relative to formation of conductive
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conductive material 114 wthin opening 112 forns an

el ectrical interconnect 120 extending to conductive
w@ei0a0m0390. [ 0075] The openings 110 and 112 exPentis1008/080196

t hrough materials 104 and 108 nmay be fornmed utilizing

processi ng anal ogous to that described wth reference

to FIG 2 for form ngopenings 62 and 64. The

conductive material 114 may be forned w thin openings

m&téﬁauaaé m;h%?n tHé b%srﬁhgg@o»@r %Qﬁéﬁ PRI SSIR drnftdbiment may be

descri b ormn conducti ve
usei! é.*tu%qﬂesgedm iqﬁmﬁh%mPﬁt@/@ CQQ*"&\%&VG!’AJ ePREPhRdeRien (Felumns

1188dRr 128} tolcbfhpiBY alfirdrél @bﬂnﬁé\éltldr{lhﬁr@ﬂfﬁ%‘&brﬁig@ ﬁodeﬁplﬂdﬁ@ over the
conductive material 66 i.n sone e Hﬁg L

mMEMPBKIegion SRR Nede A beH 2Uh it e ﬁfeﬁ@?qdave%% the

opeRingt Besr teaTpeibhERN t&yior MBY 64 fdnake éfmm’tgnédmslﬁlv@h thd openlngs over
openi ngs 122 and 124 are for

mat eri al
tng RRPTUR S SPeieIRBNBT A 8o TG CRUHVSatERAGRY b7 B fpapisly
formstDiEHir mddmhmgé a{/er;l%merﬂ:b@ am@/rregugs aﬂ%&earmbn[h@é ova@\the
referre s . a th o t t
oL Baie n b Sy st tob e RS el abe aSiE A28 fna 130 win
cdﬁipﬁse e ddnee swomsdioo pe thagdunT® BiBdarod! 28ffolffdd ovey thanpgripheral

reé 8. EEU ‘% B Qi'irﬂegrﬁ %%Wme%%l%mwg 5’h1cé‘dé11/§r thysb%rlpheral region are

lve rrat er e erre
fomﬁecluehtladﬁ( oerl@lg/@ to d@eetcwag@ nocdd pillass direet oyer thé mMemory gy

rebllaﬁb%%gflhmﬁgﬁ%:ﬂ thQEeﬁﬁh%Fe@gé‘g iS8y FRIRR ml%rrﬁﬂzosﬁ: Brﬁo e

openi hgs 122 and 124 extend to the node
stprage nedmpibars OMﬁtté? MmO ANEPIoNs over the capacitor

[@d&‘bﬁ agens eﬁhﬁoﬁameh%ﬁ:lé@; em&hosﬂa fofRS %Cdomhﬁ{syﬁsﬂm J20 over the
conductive material 126 t hi n openi ngs 122 and

Peripheig! waopHoPrea fralerafionsy H}aa%@a%a%depwq% ¢8 m%%aver the

méx%@ry%ﬂ%\ﬁ/ rédih 5N IrLbiR6H drhiScRim &8 ﬂﬁ@&tb@ige\kﬁoﬂb pliBR rhay 154 formed
illars 78 an In sone

acitor stora node
PrORHORIRAIN! eI 5 56 RGIREPRTRI'BREN 78 and 80 mmy be
[60B1$i dezreﬁedmtgombmfzcr aterg At shdofosare aataernécoanesctgmalgeo the
o 3 e SR BOLRE oA e S bt by o
maierials de4 edd 11 08 lkaveesofadesefgapatier storagesnodapilerst @8 and 130
i .

bR dfe BA0Rs slRATRL T PaRRrdh R 1 RRted Hhaiopous o e
exposéd auriagemrwes'sﬁl@ Sreddtive tuliare 78 and 8dexship ipedphairal istructure
Séreéeﬁ%giﬁg‘ﬁgh% slt%rﬁ%t g égy{nlldcrg’ 53 ngd ?Qﬁ\mllrﬁg% ggpc%@&* toZ)ASUﬁaces 111

tive formed wt
arshdi rggeaivaly s \mﬂmauﬁ exnozedwgdgw@b%fgpﬁ@%@n%‘g?éu@p@ctlvely-

AkH %er@ﬁérsrét#a%@ré iy écdv@‘ﬁav&aﬁagoo%e& QppdrQUAL A1 SI0BAY BEF04Ed
teri al hi n openi ngs and 74. The conductive

m%ﬁ#@ﬁugﬁﬁﬁﬂ§3utlllzed for the second capacitor storage
(0052 pD'léIélﬁn'Sc &ai%rlé\lm@ﬂs?%rrﬁﬁd’oﬁﬁ thel@ptsufadesi 11 and 121 of storage

noderg)llars 128 and 130 and along the sidewall surfaces 123 and 125 of the storage node
pillars. The dielectric material 132 extends over peripheral region 7, and is formed to
extend along the top surface 131 and sidewall surfaces 133 of peripheral structure 118.
The dielectric material 132 may be identical to the dielectric material 82 described with
reference to FIG. 9. Dielectric material 132 may be referred to as a second dielectric

material to distinguish it from the first dielectric material 82 of FIG. 9.
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t he conductive material 76 utilized for the first

capacitor storage node pillars 78 and 80 in sone
wepdodiesent s, and may be different in conposi t PONUS20081080196

conductive material 76 in other enbodi nents. [0079]

The enbodi nent of FIGS. 18 and 19 forns the openings

over the peripheral region 7 (openings 110 and 112 of

FIG 18) sequentially relative to the openings over

qd%hsnecon |’[@|r bias h&elid 'Z‘wlﬁcr( 91%9 %ls@g)% ré%?re@@aslgtﬁ& el&fidde

ductive nmateri al openi ngs over

matpdalhEH ip mgrr@pl qvg@cphglﬁctggq@gqﬁﬁ g@a yncﬁ @p g{cih\;g)pt rgaterial 136 is formed
ovfe%é@%ﬂ&%léié rrﬁa@é?@“%zi VEEBhEIR) plheSmuictibi f34td?1@ the etch stop

peni ngs over. the nmenory array. region.

Suc
RIS A AP TICRIONS oS IE S ST FNLBn B pematerial

865 fdg fﬁam/ergverrﬂehe Qﬁbédﬂbﬁ[ﬁléﬂe nh&eilif N 34 aad @f&ﬁ?stoblﬁatéﬂeﬂ 136 may be
120) to conprise a different conposition than
rolS{T6H 42,85 RRSIEC SRPACHPSP B ERaTE AL AP EReY AT oo Bl fegR to istinguish

thérd FRFABe fird d8p4uitbl [dte mat&rianBd add figst etbhl s@bhﬁterlal 86 of FIG. 9.
BB i B R4 P RGP S SR o

Mﬁtbﬂalmammayy by refyreti eg b A fouathdnateda) nordistirguisthutcitany the first, second
angﬁéﬁc{ ma e”%l\%,e |6 ?%gn%(]lgm 8 (rJnu lcgmlp%gﬁlg s\éllnt moﬁmé)toglﬁon .or
comkmatmnm of cp:empq@hlenalasroegloo more af rsmfehaleﬁﬁe&B ambtﬂé; nrent s

[ddégft R r?p?ag\%n?ébd&rﬁbe '1 f%o%n %Qfén&.gg o\’/\%l (G4 @'ssgu&he

osition as t ums 11

planagized siefage rma}:vlmfarm@cb@{ ldwzmm%wvw a W@ﬂﬁﬁtﬁw%ﬁm@ﬁ EMP.
[dd%'efh th’enﬁ%‘ NG, 30 5%%%%46 B8oRRItH BRLAY w&gthnatenan 138,

are formed sequentially relative to the storage node
angllayesy $33 dpfaad d9er Oppaingrdtbexfendsrtaperirhara) strugthe 118.

c&muutmsn&&% 1ubes ﬂ@ﬁﬁé@hm@bpérﬁg@ ozn) LA NI o incbemﬁn@al (ot Feripheral
nposition to the st orage node g Lgrs ov

StrHéWﬂ%);Méﬁf}aéquegae iorperipheralmrehiEe &b s mante eﬁnqgﬁ@@rcquect 201
is foMhed B éﬂéﬁ&th?dl@h@ﬁdt@ﬁﬁﬁ%&fb&l@dmbaﬂ?Gormeef withi@terconnect 120

eri her I on or to formation of, the s '
infREipaR g 2P e Bsgomtrs T gt o R R © ot B gl Bfe for
fofning Inferodrinett mmbemlcu manbs fortred stwirageushodieh paripharasstroayure 144.

@7} O BB GaRr Syt Breb B el B cielfiAf) {HFRRoY Bhe bRSiner, and

elemrically abrret0d capacitbOplatesd 3pand 84nétusitiad payipbsiaysttusturese

in’(@?t%oéﬁéd? ICQ&%CQB F@%eggb@%ﬁd §§ toatﬂge Q{%tﬁg?s?ﬁ%‘rg&ﬂ) . Qtnicéure 144 may

rence e patterning o
beartitizeDl® elasiicaly senneeidbe cafacieraaips motb@rmfragtfy ﬁmﬂéhown) utilized

to B»AJ.c?era%dﬂ&%om Vo cOHARS BRtes MeribRaNEsrusiids2RS 18 and 68 are

peri pheral structure 118 exposed, anal ogous to the
the gpype terat ihickieess asipRiRNPiRer-p&Wogidresryt f (e Pegphsral|sipgtures were

allf tt@ﬂﬂd B8lizir e sBmBPhbhRER! In&iﬂﬁéﬂé‘iﬁﬂo@m@e‘?}ts one or more of the
peci fi cal l%isp t he stora e node %Hears 1

p%ioh@rah%%t Hﬁeaﬁ%eﬁdé Feyeee

the peripheral structures.

nt lateral t%lc% ness tﬁan another of

[0088] FIG. 23 shows a view of the construction of FIG. 22 along the cross-section 23-
23. The cross-section of FIG. 23 shows that capacitor plate material 84 encircles spacers
98 so that capacitor plate material is continuous around the capacitor storage node pillars
78 and 80.
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and 121 , respectively; and will have exposed si dewal

surfaces 123 and 125, respectively. Al so, periphera
w@reogotasse 118 will have an exposed upper surfBCEUIBN8/080196

and exposed sidewal |l surfaces 133. [0082] Dielectric

material 132 is fornmed over the top surfaces 111 and

121 of storage node pillars 128 and 130, and al ong the

sidewal | surfaces 123 and 125 of the storage node

dUBb* al$ne tg%gg'rﬁhg gﬁléﬂs@ 'Hﬁ‘d%ro' Ry BSorRidefRAS HRYiR! storage node

her a i on fornmed to extend al ong the
segmsnt@mr ﬁa@@niﬁu%ﬁiome @@a@ pegiiATa desomigratipn with the' capacitor

dl@@éthtpll?\ﬁfeﬁlal &4 srirddpasitol bite B ridl & ﬁﬁr*oﬁh@in@rﬂieeé'ebﬂllent%?’%ay be

identical to the dielectric nmateria
coagger.ep' RIS RerEPEREiEs, F1ag0goe ppds @E@f? .188 and 130 may be

colBitisked @é bd 3&6%&3@1&@4 @cfo%rsfe@ﬁhehl@ (aﬁse@n@@; unthdirebleeticdly
mat eri al i stinguish irst dielec

coftgeerd Gitnrsbrraanogs pepna B rgiooper SAELI o) The

setui ﬁbra@'@)ﬁoéé segrhents, abgtiie dhith ahegicleuttrie magdriz¢ i B8l capacitor
d over  di el ebct ric.

B e ad S oo et B B b b GoBRAE Il seidt

caphakﬁnmﬁ0b9|al 134. The capacitor plate material 134

[(ﬁfgggg htﬁr& n N aL*% Ry {%%Sﬁqr%g;gﬁ%%@%e% tlln %ﬁ ﬂ}td‘v?o% %e%ﬂw;?apacitor

m@&sile thebipelrectlyedver theffirfic@pacor riGagide,iforors @C@eeltmesﬂn@lion. Thus,

th&ﬁét %@c?&r%oﬁﬁ@@oq@rﬁlgé %rig ec;%?f\%dggwlapf?eg@%? A I% &tond

capaci tor sto
canml*@f mﬂulp@odtammq@gragﬁ negropilari@mhiems & fapseitar éeaﬂwpg@n 150;
anraltﬁé sagd"é‘ah&r%@émééorﬁaﬁkng g{o%ge%ee pﬁltap@o fH@E%P fth &@ s@f:ond

Referring t 1, a materi al
cap@cwoo m%ule&@e inRg#ogee ﬁo%@'lﬁn 130 fqr%‘w a W@éwépn%’gﬂon 182.

PQ&toP Sér%ﬁﬁu@‘%ﬁs%oﬁfénﬁcaﬁ%lﬁr Blaf@ﬁnﬁfehalb guind 181 k8 iHiSBonnect
romthe first, second_an erials

w'Memtheéﬁ&enP&yp%%Pg'% 7 e SRR SR a8 and 144,
oo pi nﬁl}tth@@h@]fm 6BPAGEh, haSirstagpauNer ﬁbra@@rned@blllars comprise

wn%g% S 20 %?%ﬁlg |ﬁé\ 8§%ﬁ[)%%a%%|s?%c§) nag(ln Egﬁq?a%re n%%e pillars

coﬁp@n@an\mmﬁ SAthbiare abeyt thesdnos aiemebmdtht I95J aridnge mgdrb@wecting

reQans t\?vrsfﬁl hejfﬁsatfi@% gor}d s Reca{o?gt%ﬁa])&e%%gg Lla%g(mho%é:r v%rds the

ening
regimbeciraprisi@8ntesavoné@d yetaial 32)) coBwrisanaidliBe” tﬁpteﬂe regs 1hED the

wiﬁ’?ﬁ% %Q%‘IPH?ZQ?EE B cﬁ!)ra%JyQﬁﬁyﬁgc&%ﬁfereq}Q%U&gh wo thick storage

I'n openi ng
noda tpdlcsolfa éestancer thpémlcipﬁ@me nggle pidarg r7§)an9!4128ma't are connected to

on%@n%ﬂ%?tﬁr&dﬁed' h&sY ﬁ'éck%é%&? o lﬁstgﬂé a'Neél@regﬁfr‘l 160 between the

el ectrical 1 nterconnect is formed to extend

thick FiotRsIF Nede efiRE 7813581 128)-eindbe phvy $PedmARIcthefiqigptric material 82
andHaBa&@RpRfd m&%ﬂal dﬂﬁx@ér@%@%e ﬂn@ithﬁﬁk)ét&@gé %déﬂﬁlla\WB hout not
processi ng anal ogous to t hat des ribe

alcpqgrtme ﬁ@cqnﬁtt@plé 8@%@&“0?9@ lar @SIB'E,Ia 361‘?\ ctrlc material 132 and
caphtior bRECAHSMI W4td9<td]iﬁraldh|g&h@be<fohd trlEkIsteragd Aode pillar 128, but not
along the first thick storage node pillar 78.

[0092] The first and second thick pillars of a capacitor construction may be the same in
composition as one another in some embodiments, and may be different in composition

from one another in other embodiments. Also, the narrow neck region between the thick
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[0087] Peripheral structures 144, 118 and 68
el ectrically connect to one another, and electrically
W@ omaeTi39t 0 capacitor plates 134 and 84. Thus, P€TES2008/080196
peri pheral structures interconnect capacitor plates
134 and 84 to one another. The peripheral structure
144 may be utilized to electrically connect the
capacitor plates to other circuitry (not shown)

plllléfé rlnbi 54 eosa%é)h’\'cg BErPEs &?B"&rrlﬁlth Uf%é itk [ﬁl’éré tEﬁé‘mel% differ in

eripheral structures 144, 8 and ar e

comﬁ@thara’tr@méxoth ofithathickpillges. dﬂéoraﬁ@mﬁ)@filme&%s mﬁﬂr%} a@éé@Pond thick

pillals, 'ic;b%ﬂfé(? KitR S Rdrrow ﬁé&tré@@ﬁm‘(@é&m@btlmd’tﬁérh%ﬁﬁge considered to be
util1’zing the sane photomask. In other enbodi nents,

a GAPECEY SIHREE 9% he peri pheral structures 144, 118 and

[@3{7HyTll%ecéba@it$rfrﬁt@ Matdrialsessedndt 184CdaR Q)‘?escohﬁa&ea IﬂDi’nh#(éon nect with
eri pher al structures.

ong1aBRINGT Pk A IREHENP eSO T kETPBBIaL e aéieawa 7l R

enﬂfo@ﬁﬁerﬁ ahé ir@ércar%recﬁr%glo'rﬁben@hm frecpilizn dsafhidhl |Gele2fB|calIy
hows t hat capaci

coRsriai g sEamARIE d bt Poss Bshaliar 1P e BRar has a sidewall
93¢camd ihaltitlsctas patetial 2cextapaaidngrsust sidagall. nbdesepdhd gillay has a

S'@?ﬂﬁgsg%ﬁl{stﬁ% g%e tr;tcef‘n%ér?efrl 385 tthg? Qbrléé &lch s?o%v\%ﬂdC?gac(i)tror plate

node segnen
mateidd| i8d s serBuathd &bmrsitpavah Qa@f ﬁ@gmirmllgr by Hﬂe@ﬂi@tma’@ﬁal 82, and

SIrWIarI?l ctapgcn%?PIQfé %Qt[arlg 1%h ?scégeﬁ)apatéﬂiﬁ% éﬂe\/\é%@@gf pillar 118 by

mat eri al surroundi ng the segnents,
dle‘r&yrm@la@@ﬁbﬁﬂer ed to formfirst capacitor nodul es. The

[@bﬁgagfﬁ Qr%eerﬁbédlrﬁérﬁs 2R 266 ad 391 SRYy Be cgﬁmﬁéré’@fo% ddPductive

econ storage node segnments (or Sections) wh
intgrooneeci pyardhg wlpeer@h@@tO@dam%thﬁ F8PaGitpplale BRtaLRls %a@d 134 may

beSRBEBBIe? tb BHAPEEE linds &i=e @ﬂ@ﬁ@frorﬁ&ﬁ@ﬁw’eﬂiorﬂ&%y r&j\i@n W@ REnductive
storage node segnents, together di el e

ItRER0BA 94 OHeE N pRTIPRSIBLISELB: Tl ThetswSlii appamertae capabior detectic

m@t@f&lggﬂ dh8 933 HRb cRRPIRBINShe ngn(%@@an@w@gm ﬁgmetp@rlf:)lwrm region,
second capacit An i ndividual first

a”&'f&éﬁ'??'@ﬁpﬂﬁﬁhﬁgg p@@:;gétar{‘é’r‘h th an indivi dual second

[cmapci po elerdiddl istetdoahedt sodégpeatihy tooa portibmef the setond pillar 114

‘{E‘gg a{;rg)rgs ED Eeglrlcc ar;grl '??2 b & %9%% cgl%e ﬁ&’rﬁ‘é&w&rﬁ tlgpplllar 68 and

acl ai nin
capacltor piatd mnteri8l, 84 egesidarlyvin hlecthealgéeronrme@ammswrdmg to

COHBS(HIk/g ﬂ%‘?& a@H Eé Bl%a?rge%ra%%%a r&%i(%odrw Ldﬂé g%ef Qéaﬁca@c nnectlon

capaci tor construc e paC|tor nodu
be@mﬂrmawamg:r@tam agteriabthd qmdlaearpncemllardgét her with the

(ﬁ%&? nd; CGABRRHNPEmPBEIMER:, E%%ﬁoﬂ&rtﬁﬁ@ﬁ@% ORRR iddRing two

forms a capaclitor construction 152. The capacitor
capafier Mectiies 98 PR NelSacintodier SMbPeimaRise MoK Yapave prpacitor

madiffed Ma} bé efaeké‘cptarﬂ@ﬁ{ capatifbr @BRStRBRSHREIAILY 81 the @hd)\/ﬂhéﬂhﬁbdlment
region t hr oug eri her al structures 6? % ab

thq gapacitor modules om;fl)'lse plilar-shaped storage nodes. [n other embodiments, one

or more of the capacitor modules may be container-shaped, or may be configured so that

the final capacitor construction is a container-type capacitor, rather than a pillar-type

capacitor. In some embodiments, all capacitor modules utilize pillar-shaped storage nodes,

except for the top capacitor modules which utilize more complicated shapes of storage

nodes to increase capacitive area.
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[0091] In the shown enbodi nent, the first capacitor
storage node pillars conprise widths (in other words,

wo a60e0AI39t hi cknesses) 95, the second capaci t or PGI/USBQE080196
node pillars conprise wdths 155 that are about the
same as the wdths 95, and the interconnecting regions
between the first and second capacitor storage node
pillars (in other words, the regions conprising

[dO@?F r CIQG‘MSI‘UUS %@ﬁﬁég%ls n%Q/Q)e £OMEH SRz MgaRsuPdmbdtithe®s e For
| ess than the widths 95 and 155. The capacitors gyﬁﬁﬁ@bb

instaigs, SN BMBPYRERTE My algHpy lpwes Wﬁcftfﬁtfoctpe berashigy
cré&élbh af §er(s%95rréy%56f aasRitolsNgart Mk ke %bmé\webyﬂ@dﬁermbhélalﬁeﬁhods

28) that are connected to one ther thr
W] BRSPS TG BICE RSk RGBT LBk SF Of EEY taler
anb%kMﬁ@ﬂtHah%oh%rﬁ&né&b@pia’ﬁ@@rsn @ﬂﬁv@tiohalrySfo%ﬁecﬂmgh -A&Rct-ratin

e shown e t . the di 82 and
cabaigats By o &1 Bkl i el Sbl G PERIFT el Bome
entoidikersd ﬁnﬁaﬁgeoui (mbehamd:dl afabTﬁl prbiieme of cmvenﬁg)n'aheeﬂ;leds)hﬁ

stora

hi
fat%ﬂclgﬁr&tﬁ,pagl g? c%lly Ir]_% Fbns %\ﬁth e%glq 8(1:’[%}1 lbg é%éc?gmcal‘y stabilized

and capac i £
bef3d begiheing tred ety  Adverdimatyo ircbteaad o r&atgmurrmgeeoap@dl@r@ﬁlal Smicron tall

g B R U0 LS 1A oAl

mstwbm tabrncaimh 8% Fsct B onerrm allseodufes thates stﬁcwﬁﬁi@p of gaeh other
to gﬁ?'wf L en?&’ﬁaﬁ%r étﬁlcﬁl%aﬁ%qglb%maﬁh A@F&ﬂhé@dvgﬁa e of some

I n conp03|t|on rom one another in ot
emheiaemieisttaat thg Beldingd apapadier Wé@ﬁhqr@ngr@@wg‘@r{mﬁﬁ@

prédysg.hgw %@g&;d%ﬁéd%tv&elléﬂ tﬁ@é@)abﬂbr(é@ml Fbpéb(aﬂﬁplé)ne or
ars
B

mBRpLHEIVE IRYeFORAbB fPrHPd fofa FW%‘@C‘&.W PlpLParlspf agifguit at an

mt@ﬂ@&ﬁ’é’t%@pﬂaet\h&ﬁ\ fbinfidtion @nens epaBitbrisatidn, phd foanation of the next
ether. with the narrow neck region interconnecting

CaPﬂgﬁYsﬂﬁane considered to be a capacitor storage
[0008E. TROSwnTdrabakipeartiof 6IGHI1a2Efomas eovntadts toBgkripherall @ uitry

oGR8 X PaF LR e PalyBals FRECHRTS ol Ruplfe ALgREEhg 2t o
cohnedt e psiptveral eindadidi asend;latebl Iwﬁmpnlae#@:)o ﬁ'ﬂn@oetmb@lgn@ﬂ may be utilized if

th& Q%P c|t<?r§‘z'ge?sz§ Lrl%at eblllt!a % Efﬂgl‘%ﬁiciiﬁgjjt s%%lﬁ'b%%uht%n ultiple

a secon ect y over e
leely with thiel dagacitoThen foihes emppqilh@ﬂtShﬂi\@ cantgicigdoitiel peggherghgircuitry

mi)h%‘e %'rrﬁ}a@ i _r;%rb@e g%@bér'ate%?orﬁ?ﬂe\?@tqﬁe@kmgﬂ Héddpacitor modules.

e sec lar has a sidewall 133, and
(098] di §p@@ﬁm®dmnésr'n@iudqslch&&<‘eﬁ@§enaﬁ \Witigng e or more of the

DﬁAlqea%% de&@@@@ bb&Ve. MhalefeciBhie bisbm8 fhaySnchrRaoRiRekr systems,
fromsidewall 93 of the first pillar by the dielectric

Caf?atcé'l‘q'a&lphgﬂes 3518ViEPHH FAPPRScHPaci t or piate materi al

0%13)6? I SFREParinlstdich baRhbodievent bf d edngdteqdyblear 4001 & dvyputer system
1.e

o S oMb 3 e S P B B ShRRL g oo
communication input device, and a motherboard 404. Motherboard 404 may carry a
microprocessor 406 or other data processing unit, and at least one memory device 408.
Memory device 408 may comprise an array of memory cells, and such array may be
coupled with addressing circuitry for accessing individual memory cells in the array.

Further, the memory cell array may be coupled to a read circuit for reading data from the

18



i nterconnects over the peripheral region, and the
capacitor plate nmaterials 84 and 134 nay be consi dered

wa 200gom3ei se |ines that extend fromthe nmenor yPEr/Ds2008/080196
region to the conductive interconnects over the
peri pheral region. In the shown enbodi nent, the
capacitor dielectric materials 82 and 132 al so extend
fromthe nmenory array region to the peripheral region,

mé’?ﬂgry RBYsS I G Adﬂr&@ﬂb%ﬁb réAEcirelittd) Rhay) b@&ltﬁﬂé& féll&)nvfeﬁﬁgﬁl}ormanon

el ectrical 1ntefconnect correspon gor 10
betweelnrf@e@@rdmwcgﬂw aprd progessioe 4eh eSUGhdP 6@%"%3%% ¢ plogk diagram of

thé%ﬁfe#@ar§204 deNnQPﬂUFf@ ZBONAEGEH MNBcKBARERANthBIdi8FesBing bRduitry is
and caBaC|tor te materi al &4 and simlarly an

'mﬁVé@gﬁﬁéé aPHﬂE?@Bﬂﬁ@EW“UBNW%@ﬁ% 8% fidFt o conducti ve
[00TBH ET | Rlocddsdr BEReCmsmag Earesspdh@loacbrotessdBotife HraMdsesciated

el ectrtbzcg &] nectllon bet ween g) ﬁltor plate materi al
memory stilredeutiibe Biophiamay @M 58S Mn ( he shown
[00a0Rpdi Keriory dafrRci0B eiaycanebpartttb anserasry ricaiuiee enddyhay comprise
DF%’\"?}CM ng two capacitor nodul es on top of one anot her.

ot her enbodi nents, nore than two capacitor nodul es

[oatag] beFis. 26kkdtrates ﬁ(simpli«haqbalobk dingrmonaitar high-legalsargalizatipn of an
elécﬂohg%gsc‘th% O:@é) e t ?)2) ?ogrbe(eégﬁrﬁogfgsf%rr F%%eascomputer system, a
prcmba domtmhtsssstemn@" apy other eysémitad equwisye iatropcassrldndaspegjated
m%ﬁnfgoﬁe@trgﬁiﬁ s5418R&80 ngk f%ﬁorﬁ?el@%ﬁfsgh%l%gmé% &5@33&%2 a

ca aCIt r construction Is a contal ner-t
CO@’@@&\@HF@# a mgtnest daviegriing 796 land AD iRpyEO AW KDL 6@\/'661 P8 (itis to be

unaé’ﬁ%o@m%é‘%ﬂ & naly |ha9@9%ﬁir$liw of@@éé's@&s Wdntrbi2its, memory
| ar - sha storage nodes, except faor the-top

pI |
deyigp 4pity S SR FRCSRHR ¥R AEPE A Q@Hﬁﬂal% Sfesgionic system 700

wnshm n&fve%bﬁéfﬂﬂﬁruﬁﬁkﬂ%&hét%pbdﬂﬁlfdb@%oﬁ@ﬁﬂfé ;idrl‘é&ned on data by the
ar ea. 009%é%urrer ous, ad ant a

PrORESPY i Ogd Jger@pﬁ%la hq;BrroX?Sﬁgf 2@ éhe rggwgry device unit
7oe Iﬁraadmmtd@vuaayoal Tm\c(ﬁntdoam@temawemnnatat ancoptecanbes of the

ritesad 0, Lo oh s e s A8 SR &% BRI et uousty cyoiing
throeghadst of\Mpe_faesomaihat @iuse Nytroctivpatabs iaepiont thecenpey device
708%98%&8%{%"‘%4%% 00%9%8'758%% t?ﬁ@&k% baAler and

SKi nni ér % an converti onal gm ors.
[0036A) enFliGoRZlis ¢ smih@blmma@rw@zﬁ fanefecironie aysen 860 s Thagystem

80D St s abrﬁgﬂgryqié'\?lcé BoIRERAN SRk} @%érhﬁg cBfiL304£ BBciress decoder

wever, sone enbodi nent's may avol nica
808t reh AqCESS grcybnyéwﬁ esHunamASasES Fismilry §i: Fredivritg control circuitry 812

forfc,%lﬂfrbmﬁé bi&tatcHRaghd iRpd/oGEIut bifdthys1ian me%én@m de\Wbé Bo2 further
each section being nmechanically stab |ized befo

G AL, BT GRTOPSIERG) § PGSl S5eors fo determining

wHeBr 1aGaéhBog Bl Qaaﬁa%vtr ereg@lcaco%du&tm@@mté 3t in asmg}gtreeshold non-
be donge convent |

t
copsialiashe { fie Ukataetiornarthi b ah s mer bbb puy seo,
cirtuiy 885fdﬂp€d’v¢dhg aldfersmebNaitags, vatuiny 8sstoapkoeidinga tirspwadtiine with

puﬁs%g,hch%hltt]r?%% for providing a second wordline with pulses, and circuitry 888 for
providing a bitline with pulses. The system 800 also includes a processor 822, or memory
controller for memory accessing.

[00105] The memory device 802 receives control signals from the processor 822 over
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to forma final capacitor structure that is 3 mcrons
tall. A further advantage of sonme enbodi nents is that

wo b@obuisbdi ng of a capacitor in sections may ePebiU82008/080196
intermttent processing to be conducted between the
capaci tor sections. For exanple, netal/conductive
| ayers may be fornmed to build contacts to other parts
of a circuit at an internedi ate step between formation

witlg QNBeERPAthbIRLS, S'ﬁ*fétmé’rﬂory%‘élcfa%bﬁ%t h<20 t@gtoFé"'@atﬁ'f%ﬁtch is

capaci tor_section. £R The shown enbodi nent
acegsssd vieLliBlifesy 14 legs r@cqféh% FORRSSPPBRA AIMRPPRY SeyiFg 802 may
mdegmmmMornation of capacitor nodules (specifically,

forms colums 70, 120 and 201 to_ connect to her a
[0G3PBL i TS various Elesr e fistenpiney Bp fahspates i snhaeaReooessing

unfi@Yor Bearibn st demiddnaucanaip, ivbslegRtreG@etthd borhmahication time
contacts to erlgleral C|rCU|t{¥ should be built in
or

behyfen the Braceser ndueHNemYY dgyi5eE In ot her
[ooanbpdi Tiiﬁé’léléctrdriitEsyGMS&ﬁéﬁbé osdche rrmmc;rp hetales daviceidivgrs, power

orned.in ocessin te fr
ey Serm B R TR BpAeTach ot any PO sl modules
anémhgdnﬂumismthbudmhehmcﬂw&MBa: systens ut|I|2|ng one
re o r r
[Oogﬁ)gﬂorgl?“ %leétgz}%gln% FFI%% 8f e{ tprg (% ga?lﬁg%g?y-g%s such as
clavks$ | telbeisioph ert shorteg) Wsw%n@nplﬁarﬁealagmolébé» Indlﬁﬂbr@ioowtrol
trates an enbodi nent of a conputer system
Sy&%ﬁk %éﬁ%ufgf system 400 i ncludes a nonitor 401 or
ot her communi cati on out put device, a keyboard 402 or
ot her comruni cati on i nput device, and a not herboard
404. Mot herboard 404 may carry a mcroprocessor 406 or
ot her data processing unit, and at | east one nenory
devi ce 408. Menory device 408 may conprise an array of
menory cells, and such array nay be coupled with
addressing circuitry for accessing individual nenory
cells in the array. Further, the nmenory cell array nmay
be coupled to a read circuit for reading data from
t hemenory cells. The addressing and read circuitry my
be utilized for conveying information between nenory
devi ce 408 and processor 406. Such is illustrated in
the bl ock di agram of the notherboard 404 shown in FIG
25. I n such block diagram the addressing circuitry is
illustrated as 410 and the read circuitry is
illustrated as 412. [00101] Processor device 406 may
correspond to a processor nodule, and associ at ed
menory utilized with the nodul e may conpri se DRAM
[00102] Menory device 408 may correspond to a nenory
nodul e, and may conpri se DRAM
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[00103] FIG 26 illustrates a sinplified block diagram
of a high-level organization of an electronic system
w(Qao®9/08p3t em 700 may correspond to, for exanplBCT/EHS2008/080196
conput er system a process control system or any
ot her systemthat enploys a processor and associ ated
menory. Electronic system 700 has functional el enents,
i ncluding a processor 702, a control unit 704, a
clmfery device unit 706 and an input/output (1/0
device 708 (it is to be understood that the system nmay
have a pIVM‘ieallﬁ"iny of processors, control units, nenory

deviice umn isthagef @Fm[hPQ c%aa;.fbescompnyag ious
enbodi nent s),. Gener al | ectronic s%st em 700 wil|

have a nd@T0 it Bciph gt i CAPASIET PYeAR MassRYY fiaY Tegion of a

seﬁmﬁfnahctt@m;bb@at@ethaafsﬁ e&ded c@lﬁhpﬂ@lhg’fla lﬂbét bmcmm@ag@ hode, a first
ot her interactigns 0oCcessaQr

and R

ool e INET) AP RS A RS 10 sehceRacHop OLlghglectrode
m&emndllooér thafitst ddtbctioondénmt es al | operations of the

processo

devi ce 7§éecgrvag\/o%%n§§w§§%g@y%qpaﬁgortonaerSgeﬁn%de mt% e”?l to afirst
coapantiat irversortrieat thetds seeri nstioncl ihersnticndectbetubbeate fpedpheral to

he ce 706 and executed. The nenory device

th%a’@m%&/@tﬁ%@%ﬁg@ DRAM [00104] FIG 27 is a sinplified

bl ock di deprramg @Semd@betwmrqimecca@ygtméw%be firfhgectigr Pkt
caﬁgcgtor N Q?ﬁ%ﬁd%S&%ﬂ%gmpg %gg Jagg&tolF ?%\Sva?da%c@gg?sgond
dledecrtwm@teylaewr theieqens %ﬁp@é@g S&r@gmnqqeyargh@Sewa@ﬁmq'%wer

el &QRHE mat&lalr SHr Y sRdRd Bi@recﬁi@rﬂﬁeﬁ@rllell 1t{AE s@RAH @hpmas st8f@e node
I nput/output circuitry 814, The menory devi ce 802

befngrip ﬁ@CtriCﬁ'&%‘EPéEWEJbW@r“ irgt |C?E%ﬁ'tPP $108g6 NOd%id sensors 820,

such as Céllﬁdrﬁ:aﬂy SHNEBHY the BedtRt %émdtbn@;tmédmﬁe c’matenal toa
nenor n a Iowthre%hol d con uctin

soPA LG BRI HBh B RIDE P Sy gomiHedictor SuSSiate
peinbh@réttbafﬁ@ﬁhe@@vyearra@/lré@dnhtarrw 816 i ncl udes power suppl y

C|rCU|try rcwtry a .referen
Vol tage. i EaN sgsiralts st ot Rl HoHdPeR HBHERRAES o one
anetttehn tpelbatdsally coumelterfyst@d6 sbeondurapacit ngteaclseigmiednaterials to one
alnwgbdl ine with pulses, and circuitry 888 for providing
I'tline with pul ses. The system 800 al so includes a
processor 822, or nenory controller for nenory
accessi NG gl ) %ﬂr&?&f ch 1%@5% tﬁ@ﬁ@?%d%%oﬁ@@ﬁia\éﬁ& siorage nodes
control sig romthe processor overwring o
cofrprias plllarathawﬁg|a|fm@éaterahwdﬁﬁ N@ﬁgﬁm@@ﬁ@@or@b@pa@t%s‘z@aﬁwode is

formhed 18 b%aﬁ @nembmoht%cﬁmaﬁé ifkt \éé@aché@t&bg@ﬁodeﬂ@y ﬂoﬂﬁuﬁb an
one of rocessor 822 or nenpry devi ce 802

eleqﬁr&adﬂeom e nask beeetifee Vaﬁwcgﬁ%aﬂa@mr@t%@gﬁ %S and

wHERin e dladFieatig ceRbiuctiveshdtlHas RARKARFIafRi A GEEE WhEhUSIebS than the
f'r?té%}ﬁ(\égn on a single sem conductor chip, in order to

comuni cation tine

3. The method of claim 1 wherein the first and second capacitor storage nodes
are the same composition as one another, and wherein the first and second conductive

interconnects are the same composition as the first and second capacitor storage nodes.
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bet ween the processor and the nenory device(s).

[ 00107] The el ectronic systens may be used in nenory
wore@alas9l devi ce drivers, power nodul es, comuPCT/HS10081080196

nodens, processor nodul es, and application-specific

nodul es, and may include nultilayer, multichip

nodul es. [00108] The el ectronic systens nay be any of

a broad range of systens, such as clocks, televisions,

cel |y PhORRS mdIRSSGRBim GAMRNEIR S flré‘tLgn‘a'HéEM Racnor storage nodes
i ndustrial control systens, aircraf etc.

are: 1 SHMEICOMROREON 8% 0B aRIReR AR \é(h%rsﬁa*@? first andc%ﬁ?ﬁmi §<Prr?glcﬂve

intEROAM&ES Arefldifferént KEEShBRiteh floRfthE BREHd SdcoRY @hpatitoRsTBraYe
array region of a sem conductor substrate; the first

nodeetion conprising a first capacitor storage node, a
first dielectric material over the first capaC|tor

storage n a first c for outer ectr
& Lol Baie oIy hERB e 1! 4P capact delectri
m&behs extead fr&mﬁlﬁn’lﬂer:éndr@cbditesédtlbrﬁ oftiaeariakcinsr tophysically contact the
trode material .to a f{rst conduct i ve i nterconnect

. ele
f'rsﬁﬁﬁgSF%O”&F@Pd%Ct'V%@t%ﬁorH}eC he sem conductor substrate

peri pheral to the nenory array region; formng a

sec d sgg% d%fobﬂﬂg%qggg%&p ﬁ%ﬁ&” he first section

the capac Sec ‘onprising a
s ec ond cdpaing afirstsegmeye ohw danaciorste agrinefieedves & se@iconductor

suH?tY’a% c}ﬁé fn%ygé hdhe hac’\ﬁﬁg??g @ﬁp‘@}?@&é LY nahy Q@&Ne{"l%ﬁac&‘@(té‘hdmg

second cap aC| or oute ectrode material over the
dogwwersly fﬂ@félﬂéﬁ:loplsérfm erial; the second capacitor

storage rﬂ&%@ﬁ'bf&elé&n@ﬁﬁ@n@l &Rk 1HeQBh aGtackidnh aldhg the sidewall
first capacitor storage node; electrically connecting

suffagessecond capacitor outer electrode material to a

second caheHied firdEeapBéiRy pRIEN@ELeribinger ihe fiedt @felddie hagkan
of the sem conduct or aj{[ubst[ate erl

her
ory Sdog S P icaM ks I e oA ebeg g plzte
matefi@t and second conductive interconnects to one
anot her t ectri e the first and.se
capaci tore getﬁroé@@'t r%%‘g ?@Y QSPISF% Ita%ero?}aé)ag'tocftp‘rﬁqe majprial and
firdthee et diodorad arc bgeninglexmrelirey tn thenfrstf segstenbofdhe eg@meior Storage
%apa0|tor storage nodes conprlse pillars haV|ng a

Prst lateral wi dth, wherein the second capaci tor
st or age Hioag sidswalls of the opening with an electrically insulative spacer while

leaving the first segment of the capacitor storage node exposed at a bottom of the opening;

forming a second segment of the capacitor storage node over the first
segment of the capacitor storage node, the second segment extending within the opening
to directly contact the first segment;

forming second dielectric material over the second segment;

forming second capacitor plate material over the second dielectric material;
and

electrically coupling the first and second capacitor plate materials to one

another.
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formed to be in electrical contact with the first
capacitor storage node by formng an electrically

weondodve neck between the first and second PEPESIN®080196
storage nodes, and wherein the electrically conductive
neck has a second |ateral width which is | ess than the
first lateral width. 3. The nethod of claim 1l wherein
the first and second capacitor storage nodes are the
Sare; Conmé'rﬁétﬁ& SIANS BRGbiRGhe fléﬂ(gap‘é@ﬁfr%ld?e FR&rikl & atsame
and second conductive interconnects are the sane

copmepiyan ps Be sesonheareritapladgmatesidbnd capaci t or st or age
nodes. 4. The net hod of clain11 wherein the first and
second capacitor stora nodes are the sa _
compbsi t i 161 mhethel daiet ‘é?ere'ﬁﬁ'&e g @Fﬁ'qeﬂ’é”? P18 ORFNg

cohfpfigggl conductive interconnects are dlfferent in
conposition fromthe first and

ca
Storage. O] S BhoTe orTABENH S CIeaPPe RN dlpngriee sidewals
aﬁﬂmﬁmnaﬂauggﬁmn@ eapacitor dielectric naterlals ext end

fromthe flr %E‘iﬁfcﬂ ectuons of | @ aCiEQﬂn%grlto

physi cal I%?'Se ﬂ‘i’ o1 1P YeLAF %Cér&cg%mé%ﬁ Ve 'a
remt/eﬂmmminaﬂy inGulative mabh\cdateﬁalffmn‘n'uhe dpotiorn ap trei dpening while
IeaV| (n)é,othe elecgrl a |y0|bgﬁn£‘t%e% rar%:écrﬁ'] éulgf lé'e\faqle%fwe%?senm? as the
d@ﬂgnﬁmﬁmhaVanxaemop surface and havi ng si dewal |

surfaces extending downwardly fromthe top surface;

formng first dielectric material over the top surface

and @l onghetieetspdiefgirim &ypgrgindke eleelyipdliydnsujatiye spacer material
Cdg@ggqﬁgmgmphglg material over the first dielectric

material; formng an electrically insulative |ayer
across the first capacitor plate material; etching

throwgh tHe Hbesd bi Gai o/whasHHEs finkeadaeebnd EEIAGHHS Ofthe
plate material and first dielectric to forman opening

Ca@i‘?'lﬂﬁaon‘@get%’dﬁﬁée?'ﬂ?@t segnent of the capacitor
storage node; lining sidewalls of the opening with an
electrically insulative spacer while | eaving the first
segnent of the capacitor storage node exposed at a
bottom of the opening; formng a second segnent of the
capaci tor storage node over the first segnent of the
capacitor storage node, the second segnent extending
wi thin the opening
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to directly contact the first segnent; form ng second

dielectric material over the second segnent; form ng
waewond3eapaci tor plate material over the secoPdI/US2008/080196

dielectric material; and electrically coupling the

first and second capacitor plate materials to one

anot her.7. The nmethod of claim6 wherein the first

capacitor plate naterial is a sanme conposition as the

secqnd CapAGinbQ b thﬁhS arﬁﬂjrﬁﬁ’(i/1 8l cap%cno-@ %om%giﬁﬁ of

claim6 wherein the Iinin e sid
openi ng B fsfé‘é?apﬁ%l‘foﬁﬁﬁ‘?{fg& W°§9@F|a'i§fovéf%é?WICEB‘F'LI'C}Pr substrate;

thé ﬂ%ﬂéa’ﬁabh’& sﬁf?ég"eerﬁodéﬁﬁl%rré RdvirR] 9P Juitdtes SardievrgSsidall surfaces

ottom of the openin and ani sotropically etching the
GXW@QW”@P@&V&EW PisH43Rest i ve spacer material to

renove t k@nfEibidigladthiy matsidl Get e 1P anicesahetloay the sidewall
fromthe bottom of the opening while | eaving the

SUHRGRSi rical Iy insul ative spacer material along the

si dewal | sorpfing fivet c@padﬂioﬁgla&SmhileealeivecmweIflcsildleﬂectrlc material, the first
nsul at | ve t od of ¢
cap L Pala T Bl o HLaIoAE VB el afes D P rEGRleRe guraces:
thepillas| firstatieladttic mdrialldhd fTﬁe:apwlﬂoodlata‘maUeaalrimmmm@ pleratity of

pré{eglong %rt ?gut?é?r% ngweZogﬁeg?[ﬁhg ¥|n¢ Qﬁaa%@%@f%ete rthe?wlﬁ %@&%Jectlons

re 0] orm ng
andfspeegsetogatberdorng ogrpn Leeve:tofagrary gcfoss §te %J@gﬁ@tpt or

storage nade, Pi hilsRLiEcAYA w%uf%%% ﬁ]%féql%lpécq’éssstH@§ﬁé\%BQ®pography,

the first capacitor storage node pillars havi ng
sur f aces plaaatizing2n HePeyisyeaese of the firrkrledriealy EsdiaHe material o form

an%‘%’ﬂ‘f@b@ aphl EQEhEIREG ab@Bs Ml AeRTtrichBY iRk WaVEIh&brial and the
dielectric material over the top surfaces and al ong

preipeiospidewal | surfaces; formng first capacitor plate

materi al f&wg ahgich bfojétlay@ir el&ahd é\iénﬁﬁé@grap&ﬂy, the first
capaC|tor

| at I t endi
e bes eutuanah ey SeNED e Bt P are hreriakpaa rs
didlédtad todi)mh esdnings eﬁk’&irﬂrrigab mrfmstfohpadnocapa@etmde pliatse
materi a rm ra
ot Rl B Bl L PR B oeb
ledvive) the dijse capasiier Amdgs padeesildre gxﬂdsed af loottonmsgpf dite opreeings;
topogr apqcyrm%d’ aéariéﬁ ﬁ]tg‘rggrﬁwterc%gt;erial over the etch stop and within the

lined openings;

removing the electrical interconnect material from over the etch stop while
leaving the electrical interconnect material within the lined openings;

forming second capacitor storage node pillars directly over the first capacitor
storage node pillars, the second capacitor storage node pillars being connected with the
first capacitor storage node pillars through the electrical interconnect material that is within
the lined openings;

forming second dielectric material over the second capacitor storage node
pillars;

forming second capacitor plate material over the second dielectric material;
and

electrically coupling the first and second capacitor plate materials to one
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formng a first electrically insulative materi al
across the uneven topography; planarizing an upper
waebamsInf the first electrically insulative PEL/E81088/080196
to forman even topography extending across the first
electrically insulative material and the projections;
formng an etch stop | ayer over the even topography;
etching through the etch stop layer, first capacitor
anBlndf e material and first dielectric to form openings
extending to the first capacitor storage node pillars;
l'ining sidewal I's of the openings with electrically

i nsybat | YReTRACET & Minl18 WrRAh i dehGcdridustbr Qﬁb@ﬁ@ﬂetc@hpnses a
storage node pillars ex osed at bottonms of th

degpRehimRgerY afrtﬁyrfpa'@n anea eined PrRheRLSARBCIASRR dhe memory aray
re@M@erelP@n ﬂ{ecfl‘hp‘éblﬂﬂ s ethdléb Ard feméd o\l tmﬂéﬂnﬁg@array region;
movi n erconnect materi al

WS e kPSRRI PSR Aetce B et Rbgrnecion with fs
anbl%b@tﬁrfmmﬁe%sp‘aileély axtandingitd otdrehd perr@dempezgldmgand wherein the

econd i tor. storage, nQ i direc
oot ¢ e e SRt Par eI age aade By parde EhEmeY
cospening saidpiest iahd sesindiiagetomeeanpthel aves theperphe@hregisined
with the first capacitor storage node pillars through
the electrical interconnect material that is within
t he 18i nedhepeathodysf,cldimrirti whpree deriiistdl edténatly in@ulﬁﬁteematﬁrial
r r
coP§Se ARSRERRA, SORFUDoLeR30D AR SoPEhA e e
second dielectric naterlal and electrically coupllng

the 4fir StTh@Wﬁetﬁ@&@f%lﬁalﬁ%e‘i’éiﬁ i RbtapBiRY bdlyetr@de pillars, the
oneanother. 12. The nethod of claim1ll wherein the

ses@if] @%ﬁ@liﬂfﬁ&ra%mqerp&taés @aﬁﬁ}q dedricp! HEAPTEECHBABHY are of a
comhécdnf@siiBn &endariihdrned peri pheral region adjacent
the nenory array region; wherein the capacitor storage
nodes are formed over the menory array region; wherein
t he 1f5i r stThamtktied oiuhivapadidran i déqricay asulatige spaeeisrtonsist of
Iecég{cal connection with first and second |ines,
silic@a B4 vel y, extending to over the peripheral region;
and wherein the coupling of the first and second
capacitor plate materials to one another conprises
connecting said first and second |lines to one anot her
over the peripheral region.
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13. The nmethod of claim 11 wherein the first

electrically insulative material conprises silicon
waelr@ziods9l and wherein the etch stop | ayer conpP@BHES2008/080196

silicon nitride. 14. The nethod of claim 11 wherein

the first capacitor storage node pillars, the second

capacitor storage node pillars, and the el ectri cal

i nterconnect material are of a conmon conposition to

one 4@not Refethda of HARINGRI TR frag) @nipridthgwherei n the

el ectrically insulative spacers’ consi st of silicon ,
ni tri de. PEOVIdNGR HRsdrals haviioq grjingd mmr\éﬁrrr%xﬂeglon and a defined

peﬁ@lﬁ@él‘ r&biBd tha? Fé}yér@hé\ﬁl 2] tﬁéllb@frfoﬁl &rdyAeHiog; the Gﬁﬁﬁtlﬁ%awng a
array re and a defined |g,erlagheral

re
p“{fﬁ‘éw Oflﬁorﬁeiﬁ inpHe %taqtbocﬁﬁ%“% s peap &g9gH e %@age node
coEtabﬂEaéearoas bamg l@zﬂacﬁncﬁﬂlMo@bleﬂYo @cﬁursé/@rraag@gmgl ef t@ah’sts&ﬁ.é the
ocatl ons

t
GG comp el £ DL PBaR R aPREeLTESH Pendnifr dby BY ey array
an8 @eripigdraliragiong;egi ons  of tranS| st ors; the substrate
oS b e el

mdteratihagng afsecatd Wane@hpmeuﬁmdee first pl anar| zed

upper s ur gp%gr%p hl@f“?ﬁépfn tovBPl{h hé?g\\féggn B tﬁggetygrate the first

pl anari ze er s |ng a fITst opening over
opehieg patenging tabugletye drst otatartab substrate, the first

openi ng xiERMidignd Qb'ét?ﬂ%'g HvBEehE o BREY Pe@kon (ﬁttl'f‘er@dﬂgtrate the

second openi ngs over nmenory arraé regi on
senge@tr@s %W@d@éé@'ﬁkﬂg%‘ﬁ@ irsh g@t%b@i terie ﬁ@rq%rr@agﬁomtﬁ@t locations;

first matemiidy firbOnleh@niéQ & ian AR #RMracdpehpgat i ons;
formng first  interconnect material within the fjrst

openi ng; 8t gt aPpeitor siofmus oge PUIREY WHEN RgRECHTd PrRenings:
}Mht hi If nt h&n@ﬁﬁ@@deﬁi%ﬂhﬁ@ﬁfheﬁi@ﬁ%té\%l & lch@ask figd BBpaeftor
e first er a pac
SPer Bols AR SIS artat SRR e Fub S s and o fave Al
peﬁplﬁéra@ﬁxctuwdf the filsemugcannbtirsdted) sqhisaperiphenatsticarr@having
ter connect ierl al .. said first peripheral

a”s‘%"PB%%O[ﬁQBSH AR P3G 0de A S874%F ace and exposed
si dewal | fsmnrﬂgaiuesduelécincnmgprrbl ot treti tep egtfaces anaalong #le sidewall

' I
suﬂ%&ﬁ{%cgf% ﬁr {)cag)g(r: aogg?)gar gﬁvg? gglg% tag(? o%élrﬁlﬁé/\a?) ’sug# Sga&g?along the
SIdeIm@Iltsgrﬁaczasrdf Htﬁefﬁstmdpmfélrﬁyuﬂhee si dewal | surfaces of

the fir Stfo g%fﬂ@ﬁfa%'acnﬁ)tr bR Mﬁf\:‘enﬁlf&'émh%glrgt'dfe?’éctrlc material; the first

capaci t or e material over t first dielectric
capagier plate m@ﬁgakqﬂ@pmg over the top surfaces and along the sidewall surfaces of

the first capacitor storage node pillars, and over the top surfaces and along the sidewall
surfaces of the first peripheral structure;

forming a second material across the first capacitor plate material, the
second material having a third planarized upper surface;

forming an etch stop layer over the third planarized upper surface;

etching through the etch stop layer, first capacitor plate material and first
dielectric to form apertures extending to the first capacitor storage node pillars;

lining sidewalls of the apertures with electrically insulative spacers while

leaving the first capacitor storage node pillars exposed at bottoms of the apertures;
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capacitor plate material extending over the top
surfaces and along the sidewall surfaces of the first

W@ apaoieser st orage node pillars, and over the POPUS2008/080196
surfaces and along the sidewall surfaces of the first
peri pheral structure; formng a second material across
the first capacitor plate material, the second
mat erial having a third planarized upper surface;

form ng Q&nﬁﬁd:noo%tl%rdoﬁﬁ&ﬁ nf¥&Tal Wik b ép%rhme@nﬁ‘ﬁd #&fing a fourth
upper surface; etching through the etch stop

planarized epnsastane yfeRdEdmstass it nagednterqospeqy .W@t%awmanm

apfegw@bméda&s%&h@éicﬂ@fbpnsyéro the first capaCI tor
storage node pill ars; |n|ng§ i dewal | s of

apert ur eéormlreqqa Hirgepateial peipss Rsdpyth vy BS@@P%”V%HP‘?%@ the third

méteﬁewlhagmgaemhlpramtanmnﬁ@bt Surfagbor age node pillars
exposed at ott%érFi he apertur
[

i nt er conf&YNG R Og?mw PYE" NG RYP. gﬁ@l ?qrgltlgé‘boq tkéehﬂﬁ)strate the third

opkingieR@naing erotigh 1k almrmztedalummem tlsejfrfsamupemaemdjcnge
acr oss th hgfggfe i.nt er connect
Y

apert ur e RGO B ERCTE LR T prfl el I pogrte: e
fodrtti sgbningks @xteabing dfirosgh thh éhifdouatehalparahtarthe setaipieeronnect material;

surf ace, é eé Qecroﬂ?l] !F?ér%&dn% 1 rﬂ%‘éhé‘l% fhi r‘fl]hgttrrfropc%pﬁﬂmé] zed

upper sur openi n
peri pher aidJrnrlr@Nmn@ﬁana@?éorsﬂl‘l@@W a@@e pltlfh“e withinrtee topghiopgnings;

ext endi ng Bwﬁ%‘gheéﬁgoﬂhg' F]ﬁ]eqﬁlﬁ(?ﬁw'a%nal BMhvbohd fRohd E:acﬁacnor

perl phera strlcture; etc ourth openi ngs over
storag® pgdespiiary hawng exposed siHawal wtpatsérfaqeﬁearf redye a Second

eﬁﬁﬁé}hnﬁﬁlcm sk @Qcotnaﬁ&élﬁbnﬁé&@nfamn%ﬂ sARtseEdRS perlﬁﬂé’rat $ructure
e node i nterconnect nmaterial form ng second

beingtia diest sesiachyithahe drst pinhers! Fi‘i@c"wﬁr g 'Eﬁ)’é}ﬂ q{gexposed top surface
andQxEbL m@uﬁmgl tor storage node pillars wthin

t he fourth Qpeni ngs;.. st sone o

i 0 et TI 30 Bl e A o RS fop B b leng the
sidtagg sprf?dearcs tHeaascoigH ?ﬁé@ﬁc&@;cﬁagtf‘:‘md pileang alna [D);/éruhé apesyface and

and to. | eaye sec eri phera tructure of th
et G RALFubeReat PR e e R e der i phor al

st r uct ur dorénggedond dapaetdr atathadériaMovdr thdgedond slielectric material;

[ I , t . avi

theg g r%oglg%agé%t%’;eé%%s@gcﬁ%?l%g%gp‘ﬁg é)B%tﬁ% éo??%%?! ggs én%Paloncg thecei sidewall
sudnedseafithe seorad eapagitorsienge hedq raildﬂrsmrfdaayesthaﬁ@p surtang and along

thd nge\ﬁblg lbbs SMAE §8&§1d%fe {)maﬁs%e@?eacapaci tor storage

ITTars, and over e top surtface and al ong the
S|demall surfaces of the second peri pheral structure;

and {01 Mg HARANE FARAG! diTeiR kiRl s BpeRingshn@¥RIseb&RI opening
second dielectric materi al ;
are formed simultaneously with one another, and wherein the first capacitor storage nodes
are formed within the first openings simultaneously with the forming of the first interconnect

material within the second opening.

18. The method of claim 16 wherein the first openings and second opening are
formed sequentially with one another, and wherein the first capacitor storage nodes are
formed within the first openings sequentially relative to the forming of the first interconnect

material within the second opening.

27



the second capacitor plate material extending over the

top surfaces and along the sidewall surfaces of the
w@emon3gapaci t or storage node pillars, and ovECT/Ukm®08/080196

top surface and along the sidewall surfaces of the

second peripheral structure. 17. The nethod of claim

16 wherein the first openings and the second opening

are fornmed sinmultaneously with one another, and

wherein the first capacitor storage nodes are forned

within the first openings sinultaneously with the

for Afng dfetmRingg Qfﬁa'mﬂgé‘%&% E@tf'rﬁé’?%g‘&f sipfadrinRdeheemprise a
dif P& RIMPBEIINBan & firdih@erehigd naterl.ai m 16 wherein the

first openings and second opening are forned

sequentially with one another, and wherein the first

capaoi t orrhewmcgaeofmseamme‘r@bmﬂhm@;t hin the first

openi ngs ,sequentially relative to t f orm of .the
PPret P niarisin o fh maved Brenifs itan rer Saflige atthif and
openi ng. wmlﬁ@m ﬂed:thmi irvércohreschextérdviretheiugh thesfolirth staterial to

o SRR e FHERE RE e 8PP B SR e groin

thdlbgbstretehod of cla|n116 further conprising: formng a
fourth material over the second capacitor plate
material; and form ng an electrical interconnect
ext éidi nd semmieenghicioneorfsguetion. erbrisigk to el ectrical ly

connect éalﬂaél st%?é‘g‘erfﬂ)d@ %Pétcé g&‘ﬁlCM(ﬁkﬁ)r @Rﬁs@r‘é{eakhe%é%écnor
t he peri pheral glon of the substrate.

steyagr eestedivinera ?c'ré‘nt ick gl greeceishipick §I”ﬁ@0veé”t%5%idh'9'®la”'ar anda

nafrbRIRER cHRERLIRY BE séccﬁﬁﬂh@!@f)mblﬁtb%e ﬁ:r'dhﬁfck @tnar t he
CapaCI tor stor age node havin

second t Argkigsidricgratgial ra'otnﬁéfg? ﬁ%‘ﬂ“ Cl‘tl?i”é‘ka’itﬂ ‘fénto”gé?\eds%?‘)”d
tmaabmgM/neck connectlng t he second thick plllar to the

first thick Il ar: ctric rial a

the i rseeraisefic meiSieng: Fgiaht TReR BUiarl thriopo the frs
thipk pillar; ; second di el ectric materi al along t he second

% Ihlr g? Elalﬁilff rc?%pcqgrn(?l}terael on fjt he térlaﬁ %Sn]ecfl??tth k ?Lar and not
aldrigrtaé sédundkhipk pillar  and not along the second thlck

pillar SULLADRE GLRF oAU &o RAEALILAAR HBLEChBlnick pillar and
al ong th%ggecon§ @ﬁn & PITar cand . not a%ong %%) S
not hlioog thsi firstahick aiey; and
an interconnect region laterally offset from the capacitor storage node, the
first and second capacitor outer electrode materials electrically coupling with one another in

the interconnect region.

22. The construction of claim 21 wherein the first and second thick pillars, and

the narrow neck region, all comprise a same composition as one another.

23.  The construction of claim 21 wherein the first and second thick pillars are a

different composition from one another.
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an interconnect region laterally offset fromthe

capacitor storage node, the first and second capacitor
woien7@ebect rode materials el ectrically coupl i PQI/es1008/080196

one another in the interconnect region. 22. The

construction of claim2 1 wherein the first and second

thick pillars, and the narrow neck region, all

conprise a same conposition as one another. 23. The

constyr uctian ki ctich B Fairh MNGR&EEIR thdBitcrddnpbetabglos 86AREkes:

thick pillars are a different conposition from one

anot her . 24TStila" afiad @ ftst FEAVSI. 60 ARYInD e i cpaiaia meterial

extéﬂhﬁ{g 6k f.fseg,ugnalporrprl ses: a first p| Ilar having a
first ewal |, and having the first die Lri,c ,
mat ot al ae'%&C@ﬁ?iP'H@{ ArHRY! %ﬁ%"”?ﬁ”wf’”@%"%ﬁé\/\‘ﬂ the §rsg giigin e second

pilRir hb\ﬂhg 8\éetorRNicedaf Card Idingthe 6vvaa dRtboid hatbhs elxtengling along
e second plllar havi ng a second si dewal |,

h
thgﬁﬁxwg§ﬁh afhe second diel ectric material extending
al ong t hehzs&reombasmcde)wwlr klectrbde rhaireaal atq[mamigtadxmgabé érst sidewall

el ec e _mte t i.n l.on i I
o 1By P ey s e P LR O P e ok Bl ccross
thaficbdidiecticnweaténiabankd ext end| ng across the f| rst

di el ectri : j

el ectr odeﬁrm eor%a aC't éﬁeﬁeoi%@%%ﬁ%?éé%@oﬁ%g %P%%Iﬁeoond
sidavdill@ind etacirically gonoeﬂﬁ@mtb@ametchnd ﬁée\s@bwcwddlé\ml hreggh
exgan%ﬁ'@dalé%és\fﬁe Qéc%ﬁﬁlalef‘éﬁrﬁﬂﬁﬁeﬂalacr oss the second

el ectric mater al e construction of claim24
wherein the first and second pillars of the

I Nt ef5CONRBRtcoRALRLCROS BIMBaIF PRI rbih Ok ASt LB Hifidrs of the
and as the first and second thick pillars of the

mt@g:'gaeqaqt gfe gﬁgpg@@mﬁ%t@n as one another, and as the first and second thick

pillars of the capacitor storage node.
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