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can inhibit I'Vi si on an I nduce apoptosis.
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cell division. Specifically, the mtotic kinesin KSP
(al so ternmed EG5), which is1requi red for centrosone
separation, was shown to have an essential function
during mtosis. Cells in which KSP function is
inhibited arrest in mtosis with unseparated
centrosones (Blangy et al., Cell 1995, 83:1 159-1
169). This leads to the formati on of a nonoastral
array of mcrotubules, at the end of which the
duplicated chromatids are attached in a rosette-1like
configurati on. Further th| s mtot| c arrest | eads to
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onpounds useful in the inhibition of KSP, and in the

th‘t‘ﬁéﬁ@%hﬁtoﬁgeﬁ‘r‘%ﬁfer ative di seases, such as cancer.
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erfSIRhERE Way Bekiilized t§YcQInQ§(ItrI§ther dé)I§é @@dd@ﬁ&)@rrays and such capacitor
het er ocycl oal kyl , heter ocyc oal I , azid

OR19,
AT Ty GRATEORA RS g hidh Nm@'@m@ Vigeiosto( e he example
emBABEHt O iR intSERNBAPRR ng ﬂ@(r@ RAe pil&-GhEBEShcitorSRd&les, in

E IR TR L ST —
un&%bﬁﬁgwébl ag @m)rﬁtbleelg B0 that aDiBast st ponigpnadt thar gepacitor will comprise a
aryI cl oalk I, cycloal kenyl ,
COII%I gy@)‘fcﬁ 83? yFeg het er ocycl oal kenyl , wherei n each
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be@mermmst gefinad epameld rﬁtdoyresm@tngttuaememw larrey eeginn, ﬁml @ second
substituents, which can be the sanme or different, each
substi t uent belng |ndependeﬁIIy sel ect ed fron1the
group consisting of hal ogen, -CN, -NO2, alkyl,
het er oal kyl , hal oal kyl , al kenyl, hal oal kenyl, al kynyl,
hal oal kynyl, aryl, heteroaryl, aryl-alkyl -
het eroaryl -al kyl, cycl oal kyl, cycl oal kenyl ,
het erocycl oal kyl, heterocycl oal kenyl, azido, -OR19 ,
-0OC(0O) OR20, -NR21R22 , -NR23SO2R24, -NR23C(0O) OR20,
-NR23C( O R24, -SO2NR25R26, -C(O R24, -C(O OR20, -SR19,
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cycl oal kyl, cycl oal kenyl, heterocycl oal kyl

het erocycl oal kenyl , hal ogen, -CN, -NO2, -OR19
WO @BQIEBRR0, - NR21R22 , - NR23SO2R24, - NR23C( O) BRR0S2008/080196

-NR23C( O R24, - SO2NR25R26, -C(O) R24, -C(S)R24,

-C(O OR20, -SR19 , -S(OR19, -SO2R19, -0OC(O R24,

- C(O) NR25R26, -NR23C(N-CN) MR25R26 , - NR23C(O) NR25R26,
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form'a spirocycl oal a spirocycl oal ke ,  Or a
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i ndependent|y sel ected fromthe group consisting
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siligPRle A3APEd RY SEIFGH N al kynyl , heteroal kynyl, aryl,
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corﬁ]siﬁﬁlB@{ @)matlomlaﬂ&ﬁ(l@sms anBORNRRT RRE&Nple C{aD)RB4 silicon nitride.
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and [gR2 [0U0pNRRIB RBon Mhisrpeitrof acdisteal 4 salikg/ldraire seghens24iigl part of
het er oal kyl , each sai d al kenyl, each said
het er oal kenyl, each said al Kynyl, each said
het er oal kynyl, each said aryl, each said heteroaryl,
each said cycl oal kyl, each said cycl oal kenyl, each
sai d heterocycl oal kyl, and each said
het erocycl oal kenyl is unsubsfrtuted or optionally
i ndependently substituted with one or nore
substituents, which can be the sanme or different, each
substituent being independently selected fromthe
group of 0X0, halogen -CN, -NO2, alkyl, heteroalkyl




-SO2R19, -0OC(O R24, -C(O NR25R26, -NR23C(N- CN) NR25R26
and - NR23C( O) NR25R28; or, alternatively, R4 and R5,

wo ogebse1t with the carbon atomto which they aP@r/us2008/080196
attached, forma cycl oal kyl, a cycl oal kenyl, a
het erocycl oal kyl ring containing fromone to three
het er oat ons sel ected fromthe group consisting of N,
O and S, or a heterocycl oal kenyl ring containing from
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coﬂ{aYer ash osg\%&é[ for |ﬁ¥tﬁh5@lrrﬁ%l it n‘?l:ﬁ’éll%ﬁ@l}ﬂgs etc)andgconduchvely
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fromthe ting of H, alkyl, heteroalkyl,
boé?ﬂ?@ﬁ?/hos”' %gél Eéﬁé al kynyl , heteroal kynyl, ar yI :
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cobfaeflodikpe R ui rendRly IBALF b ima LIl iy etectica
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I ' oaryl,
ol RERh e s 37 ML s Toorg B A BB LY
[GR7{ hétpd;maoyeﬂ smlalzyﬁ] eahedds;a@fhssglaat@rlal 50 and pillars 40, 42, 44, 46
het erocycl oal kenyl is unsubstituted or optionally
I ndependent |y substituted wit h one or nore
substituents, which can be the sanme or different, each
substituent bei ng i ndependently selected fromthe
group of oxo, halogen, -CN, -NO2, alkyl, heteroal kyl,
hal oal kyl, al kenyl, hal oal kenyl, al kynyl, hal oal kynyl,
aryl, heteroaryl, cycloal kyl, cycl oal kenyl,
het er ocycl oal kyl, heterocycl oal kenyl, azido, -OR19 ,
-0OC(O) OR20, -NR2 1R22, -NR23SO2R24, -NR23C(0O) OR20,
-NR23C( O R24, - SO2NR25R26, C(O) R24, -C(O OR20, - SR19,
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unsubstituted or optionally independently substituted

with one or nore substituents, which can be the sane
wo@roodiofd3er ent, each substituent bei ng i ndepende@it/Ug2008/080196

selected fromthe group of oxo, halogen, -CN, -NQO2,

al kyl, heteroal kyl, hal oal kyl, al kenyl, hal oal kenyl ,

al kynyl , hal oal kynyl, aryl, heteroaryl, cycloal kyl,

cycl oal kenyl , heterocycl oal kyl, heterocycloalkenyl
arﬂﬁgg%éj(c% m%gzea%@:% 2 &'R%gip l:\;‘Zor efﬂﬁ?ﬁ@éﬁé%m -mechanical
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tituents, which can be the sane or different, each
substi t uent belng I ndependent |y sel ected fron1the
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cycl oal kenyl, each said heterocycl oal kyl, and each
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In one enbodinent, in Formula (1), Ais a 8-nenbered
ring and Eis In one enbodinent, in Formula (1), Ais
a 8-nenbered ring and Eis -C(Y)-N(R11)-N(R 12)-. In
one enbodinent, in Formula (1), Ais a 8-nmenbered ring
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NR23C( O) NR25R26. I n one enbodi nent, in Formula (1), B
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consisting of N, S, and O In one enbodinent, in

Formula (1), Bis a 6-nmenbered heteroaromatic ring
whawpng3dr om 1-3 ring heteroatons, which can bRCT/H82008/080196

same or different, each hetero ring atom being

i ndependently selected fromthe group consisting of N,

S, and O which heteroaromatic ring is substituted

with one or nore substituents, which can be the sane
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the sarae fteRHECkRRSH ASENRGNPHEE B Masitkaopuing PeEphers! StHEs were

allf=BEiel Quﬂl$iu$9t thBgamb dNotoﬁasanm dtherWimRinet € oha Pl 6 the
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ool ny PR BBk e ot st Bty eyoniipg frost secton 23-
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-S2R19, -OC(O) R24, -C(O NR23R26, - NR23C(N- CN) NR 25R26
and - NR23C( O) NR25R26. I n one enbodi nent, in Fornul a
(1), Bis an unsubstituted 5-nenbered heteroaromatic
ring having 1 ring heteroatom selected fromof N, S,
and O In one enbodinment, in Fornula (1), Bis a
5-menbered heteroaromatic ring having 1 ring
het eroatom sel ected fromof N, S, and O which
het eroaromatic ring is substituted with one or nore
substltuents \Nhl ch can. be the sane or dlfferent each
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hal ogen, -CN, -NO2, al kyl, heteroal kyl, hal oal kyl,

al kenyl , hal oal kenyl, al kynyl, hal oal kynyl, aryl,
whedoenoseyl , aryl -al kyl -, heteroaryl -al kyl -, PCT/US2008/080196

cycl oal kyl, cycl oal kenyl, heterocycl oal kyl

het erocycl oat kenyl , azido, -OR19, -0OC(O OR20, -NR2

1R22, -NR23SO2R24, -NR23C(0O OR20, -NR23C(O) R24,
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dlé’}@étﬁ@mﬁieﬂgl SZSaﬁH‘@drb%ﬁdrbléﬁ@ﬂateth S rRURAHY RMYegmiehts, may be
For nul a éﬁnf§n§|s a partial _{ unsat ur at ed_ het erocycl i

copglﬁg'eqm apRatpy mp@ae% he Fprage podgpilars 128 an 130 may be

coﬁéi@ér"etittélB@Esécon‘d@t&éb@ﬁdhetb@gﬁﬁbﬁtsf(mcﬁéndﬁl\/\ﬂﬁfcﬂraﬁ@électﬁaélly
substit uen% bei ng i naependentl Sfﬁllect ed from

coap%q}%d @dhg ISt ﬂq&a e gﬁg@g@p st N@Q:ona?qzmatenaﬁoo The
seb&iestoralk Yibde Bedraaitk bgettadr kithythe dlblabmalnt@ér}dl 1 3@y eaplacitor

plﬂglln‘gq? | Q/n%d %‘Lllr%%ldrng gg%rre%egga%lté nl’av)ée C&“ﬁ'ﬁﬁrﬁp to form second

cabaﬂmrﬁmymbealkyl het er ocycl oal kenyl , azi do,

L

moduSha) iIRtPectlySTRRNe, flrst@m@tmnpdul@(fmm@nor construction. Thus,
the i H@?gﬂ%ﬁ_}ﬂ% 2¥. rrdrﬁmg tokﬂa%?h%gkm melﬂééa t\/\fé?( %aer second
capaciipr 9100'9'&@9{113!%93@0@9@ ﬁo‘éml@” 1 2fderenssuerperitay @ﬁﬁsgructlon 150;
an\ﬁhh& Bapfa@ﬁ‘orbﬁodJ‘é’c&ﬁéTﬁ n?%to?lelgfefrfaoﬁ@ Milar 8E&IeHePRiH tHdeREond

bei ng I ndependent |y ected fromthe group consisting
cagfcileamegels conienping sﬂmge gpq{%,plllarﬁé’,pécprm Q%pamﬁgp@%tw fion 152
Trl degaNior c&%tr@a@ﬁd?@%htanﬁda‘@ﬁ&hﬂr plahﬁﬂn@@rlgl% B¥landaBy Ithe\t mterconnec’t

h | cl
RIS GHPIEH VST RGP BT BLgEP A RgIh P PBRIR SEISBHTR iy A 144

[G0BH YO, IntRREBown et%é@)n@?@fhe fwé‘ﬂB&pédRBZstora@B&Béﬁﬁlm comprise
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In one enbodiment, in Formula (1), R2 is heteroal kyl .

In one enbodi nent, in Formula (1), R2 is aryl. In one
weedvogvesent, in Fornula (1), R2 is heteroaryl.PCTUS2IU68/080196

enbodi nent, in Fornula (1), R2 is cycloalkyl. In one

enbodi nent, in Fornmula (1), R2 is cycloal kenyl. In one

enbodi nent, in Fornmula (1), R2 is heterocycloal kyl. In

one enbodinent, in Formula (1), R2 is
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hal oal kyl, al kenyl, hal oal kenyl, al kynyl, hal oal kynyl,
aryl, heteroaryl, cycloal kyl, cycl oal kenyl,
het er ocycl oal kyl, heterocycl oal kenyl, azido, -OR19 ,

-OC(O OR 20, -NR2 1R22, -NR23SO2R24, -NR23C(O OR 20,
- NR23C( O) R24 - SO2NR25R26, - C( O R24, C( O) (P 20,

PN A N N AN NN NA PN N~ P\ N A R IFS 2 NS 7S



R10 is selected fromthe group consisting of H and

al kyl. I'n one enbodinent, in Formula (1), R2 is
w@edoentmsel from t he group consisting of: al kyl, PCT/US2008/080196

hal oal kyl , heteroal kyl, heterohal oal kyl, -C(O R7.

-C(OOR 8, and -C(ONROR10O . Non-limting exanpl es of

R2 include the foll ow ng noi eti es: SEM CONDUCTOR

CONSTRUCTI ONS, METHODS OF FORM NG CAPACI TORS, AND
(Y6700 5 L SBM ez JeRMM AR R v E& G HgAlari Bl FbRb d HABAE. For

Sem conductor constructions, nethods of formn

instaqeacsaer STbadIeHEIRYAIOHA IprIERSRECTRIVP 2P @&9‘?‘%0' to enable
crddEiKeREANey £ %@Zﬂf cHSIBIERABUILHAY bE avhiers] Wd@n@@ﬂﬁﬁ&llnyethods

utilized for storage and processi
while SraijainipgyFoiPera keecagﬁc'%%yef appgl r\y'ﬂhg‘se.ca%%c Ofégﬁﬂg taller
antBRBAKr tHavicefsentibgal papdditerd| EETdnyethbhhl’rySfurnﬁeﬂ:h@maspect -ratio

| ong-term stor are bett

oo BT raIoa 25 Pirak Qua il Sl BrHE T AT G sgme
enibaginterac fRg a)/oldmngmtdl etaiyitityqirgbldes iot esvehiamabmethods by

Y YR bl e S A R oo
befray begiohing gheaneddt. amrsuogtnmiy iinrstesoindd ifataicaiing avgapacitor as a 3 micron tall

sir%gégﬁﬁlchﬁé Sas[\QQLQ(?Le@‘o Lmhklﬂ ecgrg\/e%%“al ﬂieﬂ'?b%lrgg 'ﬂ'%’r}%uﬁ&ﬂﬁ may

ore uce amount ctor
ingtes] bectebritated ah BTRE NMhigrony wlurm;wla@dh@icﬁﬁ%ﬁlagkqdcmtﬁ@ peegech other
to \‘d?r‘ﬁraeﬂ'%‘? ﬁéﬁgcﬁgrr SQItubfan thht is I3SmicRARYeME A fuﬂhérfdo‘?ré'rlﬁhgé 8f some
duce the anount of sem conductor real estate
entww'sﬁpatah% bpleéicid e oRRRYIEr Brseclionsdnaun %n%leﬁaterm'ﬂenf
prét&2LihEh bE¥E RicRl befRanithe PR citPBtdTR! F@ﬂéxafnﬁ?ﬂe

reduci ng the anount of real estate cons
mEaPREAYEve %R May R MWsH i %'d&QQHaFﬁdo P éﬁ’@’tSOq'f a circuit at an
inteARGFAtE 3PS etiddH fufheatibabMbRYcdagitsrapain; ansfotraatian of the next
i ncreasingly thinner and taller. [0004] A capacitor
Caﬁﬁ?tobée‘?t'Bgned by patterning an opening in a tenplate
[008BET | @he sfidvirl émigodirent@p EIGHJ -28 fohms tontage tayslipheral circuitry

mat eri al. d then novi n t I
dulrl 8%\?}3ém§l['%€fg°€ip?% or gr}ogplga ésp%glhceﬁl bﬁ%ﬁ% (g(iI)l ﬁmﬁ%ﬂﬁ@ r1'2? an&%m to
conpels toypdriphiced! curéi:htey asapagtet eithpillar 4ge Tﬂn@d@ntml;m@é may be utilized if
th<§ h a%g%%fgcf‘s@ ag fﬂ@aré tcc?n%?étg ?Jsb%%hgﬁY\GFcl%tX/ Si‘gg'gl@ built in multiple
Ie\chlseWIQcthel ocapaqtoeer i lalothwymbedlfr@nmtﬂwea‘@ﬂt@% 1 He Rﬁ”Ph%ﬂa' circuitry
@ﬂﬁe foARaG I B lE;%eH?rB{%rfk% HERYiIDEY {PBHE thedGhashr hdRules.
apaci t or ic material. The capacitor plate
[0A90Er i §pme@ap5:a>@|na%¢s inpledeelestinigystansytiizing ane pomgesef the

Dﬁ‘mearﬁ?él dEQIBLABHoVO T BB BAE sy REms MY ARJude computer systems,
Difficulties occur as capacitors beconme thinner and

cafsaCPIfiar hopeR telp isions: 63Be 8P rdfeasi ngly difficult to
[Oﬂ@b] er FI@@inllu%gﬁteb An&nibediment 6f Aedraputed sys@nds00. Computer system
i ncre t to

A0 TR Mgty 406 oF e delrbiisaton RYRRT TR P feIdpe 402 or other

corr&nwrmatueampmgdaswﬂ al‘hdnatnmﬂrtebdsaidj Ko4.t Nothedapat4Adomay carry a
stora e _no [
micEoprT 6%10({'45&0&\/\4 erd t:r:l I%Eocr%g ng?gr?f ami ét Igggg%bgpwoe&%r? B%wce 408.
Merabgrdeaice @a8 niey dompmaejam errgy d\mdeors/lmkbfe rahd sacht M@ytraw be
r
co&El’eQ \Aﬁt@ipa%l‘aPetsgirngg r&[ltfkﬁf%(rjg&%gﬁn E;@&Qﬁﬂal r{ngrlnFﬁl c%ﬂsc‘ln tRd ahrly.
qunpactmet memorsacml aray dwydlegoupleg to® e%adccarpwtior trading data from the
constructions. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0007] FIG 1 is a di agrarrm}t ic, cross-sectional view
of a pair of fragnents of a sem conductor construction
at a processing stage of an enbodi nent. [0008] FIGS.
2-22 are views of the fragnments of FIG 1 shown at
vari ous processing stages of an enbodi nent. [0009]
FIG 23 is a view along the line 23-23 of FIG 22, and
the view of FIG 22 is along the line 22-22 of FIG
23. [0010] FIG 24 is a diagranmatic view of a
conmput er enbodi rrent [001 1] FIG 25 is a bI ock

r . o Y 4 "



lightly background-doped with appropriate dopant. The

ternms "sem conductive substrate,” "sem conductor
w@emwspraset i on” and "sem conductor substrate" nREIUS2U98/080196

construction conprising sem conductive material,

including, but not Iimted to, bulk sem conductive

materi als such as a sem conductive wafer (either al one

or in assenblies conprising other materials), and

méﬁ&ﬂ/ condufld MRIrdRihg ra'nalreeioedl P%Dﬁr%/ G@dytd%q;tlllf’éoofﬁﬁc&fveinﬂg information
assenblies conprising ot her erials)

betwgepdeapw deyvise 48 apG PRRGSSO AYDr P¥HYS élyﬁtm%méhe block diagram of

theé MetHerdAgd 4B4EhdMtin Fiay ZSedn tS@Gh 166k GLdrhmOIhdEeibiieSing circuitry is
substrates descri bed abov gﬂg? ase 12 i s shown
i

luspaisd a8 B Gef dirsread ﬁ'éc%ﬁ’s'é "\H‘ﬁ'&/atﬁ i5e nunerous
[001BYE! SP#oE}eWEe\ﬁdeJmE BN ESreshofid i0shrabeRor had@e, lahdRY¥ociated
corresgﬁg %P a semlconductor Eﬂﬂ@%rate cont ai ni ng one
megponyyitizedayiyiae Jodylemavs PR s grated circuit
[00M@R] | CRiem@A: ddvitesA08 Imandoodspeatis a reeradry Ineyteres andiyhay comprise
DA espond to one or nore of netal interconnect
ﬁ\ﬂ'ers, barrier layers, diffusion layers, insulator
[od1agkr sFiGets. |llus{r@t©i9]swﬂ'mmed! blapis fisgram dansgh-lesel cwganiZadion of an
! CJEPT, [
elegcgrcsaﬁlg%%/ét\glrgl v sé gt%@ d‘f(?ﬂﬁ%f Les? cft% 1%)2 eéﬂplgwco}ﬁputer system, a
prefiest eentral sysiemeeriaaly off@r sTHem daat emplays @aqrtpqe@Smnérasmmated
mémyrx; %frbﬁls s?éﬂm%b'ﬁﬁ? Lﬁxc%a%l'eﬂentsaﬂglu?ﬁéi a Jr&fessor 702 a

exa consi st essenti al [ or consli st
copRoIshIt 706 mem@nd@vwn@ltgaﬁ agd e mpyvowﬁtﬁw (H9) dayjce 708 (it is to be

un@é’r@@’oblstﬁa@lﬁ‘é’ sﬁ‘.ﬂénﬁ ﬁf@k/ %a@é’%ﬁﬁélﬁ)} &rbr@(fes%)rgtﬂoﬂﬁfbl' (Hits Fhemory
onposi tions, , for exanp

l'e
deélpg@mts, @Qg/q)ryl/Q Sﬁ‘d%tm \\;@rlqyﬁte@}qogmqu@pg@ngr}ally, electronic system 700
wilth&&d 4 h&mklsgt d)fﬂﬁéﬂu@ﬁdn‘é&héf&b@éﬂy&ﬂpera'ﬁ@ﬁs fonst pﬁdﬁ@&necﬂ biedata by the

ates may CO r.se one I nNore varl O
p”? Py 0& and fr&?facﬁoé“ﬁ?) ”E? Prgﬁ?ﬁfﬁ{ 9@% iﬂs memo'(y device unit
708%ihathe PO idelibé MO8 .COMpPasitrol lmms70(4fo@brd|rrmsaa1mermiehabf the

ok, BB P S o S B8 A SR i
throagida ati ofelpgratiopetiasiduse d1s)ructoap reke teyched fiooathe memory device
708'a‘ﬁ eQSCUté(? Oﬁ% m:erlmﬁytcfeef?:@?%% %a\yCirQ@uc’c}er If)lﬁ/[\MonS al so

conp e spacers 22 al ong
[o0d pp_bs i hig. Q?d@walmmfleaf blo¢iedigeramst am@cyp@l@ eysterp BO0gmyhe system
806 MIde3 % rﬁ@%oﬁl% 8@9 862 Wgééﬁ br‘?{&/e&rm&ﬁ AR 8(91” a8firess decoder

COﬁpOSItIOﬂS exa ise silicon
80Ri o ansesq wzru]y BPR coqliramasasen AR 10y terbre perticharoutry 812

forccfaman.ﬁ@o&&w&%/ gﬁoﬁhﬁutro%wu@e@cuaf}/ 8126, ThéBnerSly aeﬂcé%@ez further
Source/drain region 24 is part of transistor

incd\¢sips POMEF SiTGYItR 16oﬁ“d2%eﬁ3§r3&39t SIS EHE P%ftS&PS% foré’ﬁl:?rm'”'”g
whehdr @ehéthalytell ®0h anGw-BllesHitl &ﬁ\daétﬁlg@@dté oﬂnfw o Higmirssnerd non-

COTRFHED SR o B A SHEPOE RS MR A RGN Suppl iy 880,
erQﬁﬁVfBBEdefprca/!mmj eafferendd vatiagy aireditry Béator miyldb@ 4 isneatdiine with

ver .t h i.pheral. re
pBSaiiiy 3R R Mng f Ro@ho o naRaR by cwevivyeps
préviding amitlire witmpulsesadiha gystam 8Q0|allsongcluﬂescba¢bra0¢ssom plmemory

j ktr formed over nenory array region 5

coﬁﬁ@%ﬁhyp%ﬁ@%&g%&%gb and 16 are exanpl es of g pa?r of
[0a108hsi Shemenoonddviperddad réesivestdohira gidnels fiom the processor 822 over

hi gh-density DRAM array, ang may correspond to NMOS

transistors. Utimtely, g%citors are fornmed in

el ectrical connection with source/drain regions 24 and

28, a bitline (which my also be referred to as a

digit line) is forned in electrical connection with

source/drain region 26, and the gates 15 and 17 are

part of wordlines that extend into and out of the page

relative to the shown cross-sectional view of FIG 1.

The bitline may also be in electrical contact with

source/draln reglon 32 [0023] Isolatlon regi ons 34,

N~ o ~ o s o o N L o AP~



[0030] A material 56 is fornmed over protective |ayer

52. Material 56 may be referred to as a tenplate
woredoen7@b1 i n t hat openings are ultimately fornedr/Us2008/080196

material 56 to create a tenplate for fabrication of

capaci tor storage nodes. Alternatively, material 56

may be referred to as a first material to distinguish

material 56 fromother tenplate materials that are

%bb&“?ﬁé@m%t%nfhﬁémm%o%e%b a2 %sehﬁé totAat® ﬁ/hTEﬁB{s

conprise any suit onposi ti on or conbi nation of
aC@Qﬁ?ﬁ@é’iath’cb lizes. ai’ﬁ!faﬁ‘a‘%i"e qfél?e RREPAFPES2LY TR devign 8P may
méﬁﬁgﬁﬁA@||y of, or consist of one or both of S|I|con

di oxi de, and BPSG | n sone enbodi nent s, .ot her dqp
[0QJQFY esT*i*Pa‘{/arIS’éS gleckrorieaysismu@ay Pe &3pricgied gy single-package processing

unf$ toR e0SH biy Q'shhgtereBRﬁGdu&“eblt dniexmoflee® reflucetthe tortl@paidation time
oxi des i ncl udin E@ h03| ica e glass (PSG and
bepye5ariBe PIOCESHo 38‘1’ dn rﬁ@%) eVIER§B1] Material 56

[ooaowpr i ‘Blﬁelactﬁdrﬂrwsieﬁ%dnawmnsaﬂhfn&mmry’é%odﬁue fdewce drivers, power

nari zed upper s rom
m Rl e R ORI e posBehn e, PRl tGf-shSeitc modules
anfimedyeiotludeemuiilager, BRiticbip mafdeswi ng materi al 56 duri ng
depos r
rods0. . B el AR AT roRT DR Sl o3k Sl
clacks, eeleesllons) calt phO@@cwsbrpill egraputersdauipperiles ungusdial control
LSk i it fromthe planarized upper surface 5 1.
Sy%%@%2?g¥ﬂ§%F%ickness of material 56 determ nes a
t hi ckness of first nodules, or segnents, of capacitors
formed over nmenory array region 5 . [0033] An etch
stop layer 58 is formed over material 56. Etch stop
| ayer 58 conprises a material 60. The material 60 may
conprise any suitable conposition or conbination of
conpositions; and may, for exanple, conprise, consist
essentially of, or consist of silicon nitride.[0034]
Referring to FIG 2, openings 62 and 64 are forned
over peripheral region 7. Specifically, the openings
are etched through materials 54, 56 and 60. The
openi ng 64 extends to an upper surface of pedestal 46,
and is thus a contact opening to peripheral circuitry.
The opening 62 is ultimately utilized for formng an
i nterconnect which will be utilized to connect
capacitor plates in form ng a capacitor construction
(such interconnect is shown in FIG 22). Opening 62 is
thus utilized to formcircuitry that is interconnected
with capacitor constructions ultimtely fornmed across
the nenory array region 5, as discussed bel ow. [0035]
Openings 62 and 64 may be fornmed utilizing any
sui tabl e nmet hod. For instance,
phot ol i t hogr aphi cal | y- pattened photoresi st (not shown)
may be provided over material 60 to define |ocations
of openings 62 and 64; a pattern may be transferred
fromthe photoresist to underlying materials 54, 56
and 60 with one or nore suitable etches; and the
photoresi st may then be renoved to | eave the shown
construction of FIG 2. The etches may be highly
ani sotropic, and may be utilized to slightly over-etch
conductive pedestal 46 to ensure good el ectrica
connection to the conductivg pedestal with
electrically conductive mat Qi al subsequently forned
in opening 64. [0036] Referring to FIG 3,
el ectrically conductive material 66 is formed over
| ayer 58 and within openings 62 and 64. Electrically
conductive material 66 may conprise any suitable
conposition or conbi nation of conpositions; and may,
for exanple, conprise one or nore of various netals
(for instance, tungsten, tantalum titanium etc.),
netal-contalnlng conp03|t|ons (for |nstance netal
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pedestal s 40 and 44 to ensure good el ectrical contact
bet ween the pedestal s and conductive material forned
w0 poovh®3openi ngs. [0043] Referring to FIG 6, PCT/US2008/080196
el ectrically conductive material 76 is formed over
| ayer 58 and within openings 72 and 74. Electrically
conductive material 76 may conprise any suitable
conmposition or conbination of conpositions; and may,
cifgfrsexanpl e, conprise one or nore of various netals
(?or i nstance, tungsten, tantalum titanium etc.),
netal-coﬁ%@ﬁﬁﬂﬁg conpositions (for instance, netal

ni trqi de, AmbRbdSiHofhe %bca héito), RArisiagduct i vel y- doped
sem conductor materia émor |nstance

conduct i \;%rp'yngj% I@HS%)FIPI‘] eblRy caﬁqpéto%ov(gé@gn%oryﬁrray region of a

seﬁ@émhu GétbVa b@ﬁét@f tlhalnrs? Sedtioh Rbmpadedh NES ceﬁ%cmtarégmde a first
be referred aci.tor stora

ca
I G SRER L 5 TES CRpeSonStomge aPig andd 1S G e guer slectrode
mateadnoo¥ehe fidy eillcdBic nengriat,enai ns Wi t hi n openings 72 and

74 as cap C|to stor rs 78
respect i \?Zﬁ%}'ca ?o@PF% '}E ﬁﬁt gatpéc Oér?H\?eﬁ%Fﬁ%% Ggtgrial to afirst
cohdyaive ferbynreni/thsilis badal aeregroo&éttm seglicandadtaidsubgirate geripheral to

xanpl he storage node pillars 78 and 80 nmay
th%gm%ﬁ) a”éNPQOFVe of a large plurality of identica

storage rodingabeand ssetian of dreewpstifor Pueribel fiigt s¢dtion agthe
caé?%gprtg&% - SohAYe@hld I néh%a B4R %at%r € HB%Bta 0cond

orns t eni %; over t er al
digleqjfiomaterigkapeninggec sisraga dephndse BeRong icapagjtor outer
elé&rloae hté?erta@o&é?%@%ﬁh@ géle%tﬁ%rmét&‘?al Wﬁ@@édbnéﬁ:ﬁ@é/cnbﬁﬁbl%@e node

5 (openings 72 and 74); and forms conductive nmateri al
beg ivetesirisak apstash it gdird vapatiResip@ep pRetal regi on
sequent i &ldctida® &nn¥6lirigahé 86dBRtIcAPaditbr SRBAIIEIHOIE material to a
material 76 within the openings qver

sepay aualeieiraB okt SIgT B8 Temet i he penEoRL B s fte
petnphérertm(tm&meﬁonﬁatfayl régiog;alndmms over the per |f f|ohe|r al

region (c 68 a er

conposi ti ger?yrtcﬁihcctrﬁgc W&B%\B@Pﬁrocg%%ﬁp‘? F%rtdéjco\(?eptef%gnem to one
anoem toyelactrically cegplothe(fsst@nd gecoraldappeilor avtsr F8ctente rB&iprials to one
anoﬁ]other enbodi ments, the openings over the periphera

region may be formed sinultaneously with the openings

over the nmenory array region; and a conmon conductive

mat ey i al T%%Qﬁ%éof@tﬂnﬁwaﬂﬁwéln%e REE b ﬁa debfor storage nodes

openln%s over the nenory array region and the opening
copipeise pllarsparing ladirstllaterahivisin, wherein e seeenst capasii Stpratesiode is

forrh& BiRifeRcRA Rk tSthé & rs@@&ba%ﬂor\’ﬂtorlagé: AGdY H)ysl%rntuhg an
same conposition as the colums 68 formed over

eleqtr@aﬁwwém nqcéepwen KIS ANCipBoRfl FRRFEUOTISIPIadR Radies, and
wﬁéﬁén e &1BR AP CoRHIcVEhedk s REScbpitERRlal id@h QMicAlSless than the
§$ sequentially relative to the storage node
f"ﬂﬂ@? Wik ned over the nenory array region, the
col ums over t he peripheral region may be identical in
co 03|t| tora e no S Qv
Y aray ey S T Pooreronnte Brbul St Gpeifesstorage nodes
arétﬁe denmeneontuaitioolas ons ab@han dnd @heneerthe Fiest ped sqived abnductive
. r Q
mtsfq%lng?csts 7% th@ é r@gcorﬂ i e[e tﬂe f|Fsp§ndrS§re% ﬁ@geg%%ﬁgrsstorfﬂe nodes.
ot her enbodi nent s, the storage node plllars may be
formed prior to for mati on gé t he col ums over the
peri pheral region. [0047] terring to FIG 8,
portions of materials 56 and 60 are renoved to | eave
surfaces of capacitor storage node pillars 78 and 80
exposed, and to | eave surfaces of peripheral structure
68 exposed. Materials 56 and 60 remain al ong
peri pheral structure 70. [0048] Materials 56 and 60
may be patterned and renoved utilizing any suitable
met hod. For instance, photolithographically-patterned
photoreS|st (not shomn) may be prOV|ded over mat eri al

.. o s I



i nstance, netal nitride, netal suicides, etc.) and
conducti vel y- doped sem conductor materials (for

w0 p@wvanse; conductivel y-doped silicon). [0056]PCT/US2008/080196
Capacitor plate material 84 may be fornmed by any
sui tabl e met hodol ogy, including, for exanple, one or
nore of ALD, CVD and PVD. [0057] An etch stop materi al
86 is fornmed over capacitor plate material 84. Etch

stop mat gk ?Tlleﬂ% m%qw&éﬁ’thg fﬂét ISR caplabitdt @fbrage nodes
nitride, and may formed by ALD and/or | ow pressure

argi® SAMBOBBIPOTHEN pp Pn%\agoﬂm a@bwaﬁalnéée fisbyydt $repPneperifuctive
mtEt'?:@nr‘T@ftseér‘eQJlfﬁaréﬂ in &mpdioR rofxthe ekt BE SaYadhe caBddityr storage
across the pillars, forma series of projections 73
NOHa%i ng spaces 75 bet weent hem The proj ecti ons and
spaces form an uneven topography across seni conduct or

ot @ | ol TR PNGELA TR0 B G et capegi detecti

mdYbili@s bxabndformalye firet aref @bbﬁdséc@o:@&ofahsmnﬂbrnabbysmilly tantact the
fw% i St i n uish it fromthe f{rst materi al 56, and may

GHBFF QndkGeductivg NIYRYBEES: on, or conbi nation of

conpositions, as material 56. Material 88 is forned

acr st r tions and spaces
%FG &mgﬁggggﬁ&rﬁ%%&% 5%(%)2 Og{ﬁ)g%ﬁge 89 is shown
ext endi n@ormrrm a fitst eagneeng oBBcamedit@Gloralr hods! avea A isg@gonductor
JfuRhidd ex@ai

suptilife MRY Qe DAY Paog Uk A RS o haing
dOW@W@Kﬁ%Vﬁi@méI?Q@PSBEaCferom over etch stop material 86.

The pl angghzedisiidisghc FidiaYoleetHeabs slititelzPdafond the sidewall

third planarized upper surface to distinguish it from
suffagessecond pl anari zed upper surface 57 (FIG 1).

Pl anar i Zegmimprst e%%ﬁ&ﬂﬁ@la@m@féﬁblﬁﬁ/%r 8 it erldcaRogaendly
ext endi ngo across t he

8 0
(R & o) TorTtman e ey e et dotass Gk sy ebapior atats
m&beq; material 90 is formed over planarlzed upper
surface 8 ter al
sui t abl e & %\‘ﬁ?otg Ciup’gﬂpo‘? %??HY H]gf'l Bﬂalé¥ert% Ss?rtp?ag%én aterial and
fur@t@ﬁblmyq tofforn ax apguiirgy extoddTg ts éhe firetresigstenegfseata@cltyr storage
8 or consist of silicon nitride. Etch stop materia
"%Y8 i s shown to be thicker than etch stop material 86;
but may Hieinglsiletvatihef teaapertind wkinass sleaiscally dirsuistiyp spacer while
I
bﬂ t§ nr}(grﬁtoypw Qggé%ﬁopga ; ﬂ%ggta?%bs@@ta?é balorf &f thePpening;
aper t ur eéor(fmrng @p@mnﬁ@gymgm A i capagiias Sf%ﬁ*g?éd)dﬁrﬂ"%‘@ﬁ first
sl biahe c&cittor8Ge RO, %se-gbrﬁad @e@?ﬁén‘ﬂ ERend@nd Wﬂmntﬂ{é opening
e capacitor storage node pil 8 and 80, and in
tO@H@ﬁQH@mﬁwbm%@H¥ﬁ%ﬁ?aﬁwe partlally etched into

conduct i ErmilRg §8dond d%ﬁacﬂfc rhdtEridl dP&thé S&copt @éggentnode
pillars. The storage node |IIarsgﬁ8 an

to conpr ifQBHY ERARE %Oacﬁ?l FREBY P}ﬁeg@h%%ecgﬂ‘a%t?ie ﬁPénate”a'

anghown to conprise w dths 97 which are narrower than

X e L T

anot@de pillars may conpensate for possible nmask
m sal i gnment 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-patte£ ed photoresist (not
shown) may be provided over terial 90; a pattern may
be transferred fromthe photoresist to underlying
materials 82, 84, 86 and 90 with one or nore suitable
etches; and the photoresist may then be renoved to
| eave the shown construction of FIG 12. [0064]
Referring to FIG 13, an electrically insulative
material 96 is fornmed over material 90 and within
apertures 92 and 94. The insulative nmaterial 96
partlally fl||S the ‘apertures to narrom1the apertures.
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materials 82, 84, 86 and 90 with one or nore suitable
etches; and the photoresist may then be renoved to
wo e@9@7Whe shown construction of FIG 17. |In SPEEUS2008/080196
enbodi nents (not shown) the etch of Fig. 17 may extend
through etch stop 60.[0069] Referring to FIG 18, a
material 104 is forned over planarized surface 101 and
within step 102. Material 104 nmay be referred to as a
third natﬁ'e'rﬁ'ethé@oﬁﬂlachtn' d\Ikdrah tf‘ré firkf QAPabifts phRS Rafbrial is a same
materi al 88, and may conprise the same conposition, or
cosmeBitinnes #ie S@Poracbrﬁwgﬂqnpéﬂf% majegiakmt eri al 88. [0070]
Mat erial 104 conprises a planarlzed upper surface 105
t her eover.. Such pl anarized surface may
r ef 1%wi ng hear@ippdel claim Giukreraly theinieg § hsr%'d@rva{'%@f &Fihe opening
cofriged:al , and/ or by ut|I|2|ng CwP. The pl anari zed
surface 105 may  be ref err%ﬂ afifth gfqgﬁri%ed. |
upper surPHR0 £ VAT Lrslertn %'”Fr'a‘f‘f%ﬁﬂa{?ﬁé“?‘ {ig'gfpng the sidewalls
arfdl bofami of @tk ofPeIy; antl f ace 101 (FI G 16) Vat eri aI 104
may be referred t ond t
Chat  operiRgEosrad i ReTEIyf S eIy Ry BT esengigralt
resoeathe dedibraly akelafiar sffaabrmetatial dronothe Petan af thedipesisg while
or. s nt s, .0 ok, e [ !
oG B SR kD e HER R R SO A A a1 o Lo BRERT as e
eleadlealle ;solptivehgpacapaci t ors. [0071] An etch stop | ayer
106 is formed over material 104. Etch stop |layer 106
conprises a material 108. The material 108 may
conpti se Taeynehed affl@mconprisinthe pleglficallyisiutpdie sprasf material
Cdﬁ%@@Qﬁbﬁ&Qﬂﬁnmgnd may, for exanple, conprise, consist
essentially of, or consist of silicon nitride. [0072]
The etch stop Iayer 106 and third material 104 may be

formed utidel BétREd B MERSSWREeANRE MYOAMR deRohd8dgments of the
described in FIG ﬁTfor form ng etch stop |layer 60 and

CaPREILOr SIS TOE 258PII8%B073] Openi ngs 110 and 112 are
formed through materials 104 and 108 over periphera
region 7, and filled with conductive material 114. The
openi ngs 110 and 112 may be referred to as third
openi ngs to distinguish such opening fromthe first
openi ngs 62 and 64 of FIG 2, and the second openi ngs
72 and 74 of FIG 5. The conductive material 114 may
be referred to as second interconnect material to
di stinguish it fromthe first interconnect material 66
of FIG 3. [0074] The openings 110 and 112 extend to
the first peripheral structure 68, and the conductive
colum 70, respectively. The conductive naterial 114
wi thin opening 110 forns a second peripheral structure
118 over and in electrical connection with the first
peri pheral structure 68, and also in electrica
connection with the capacitor plate naterial 84. The
conductive material 114 within opening 112 forns an
el ectrical interconnect 120 extending to conductive
columm 70. [0075] The openings 110 and 112 extendi ng
through nmaterials 104 and 108 nay be fornmed utilizing
processi ng anal ogous to that described with reference
to FIG 2 for form ngopenings 62 and 64. The
conductive material 114 may be forned w thin openings
110 and 112 utilizing processing anal ogous to that
described in FIGS. 3 and 4 for form ng conductive
material 66 wi thin openings<62 and 64. The conductive
material 114 may be identical in conposition to the
conductive nmaterial 66 in some enbodi nents, and may be
different in conposition fromconductive material 66
in other enbodi ments. [0076] Referring to FIG 19,
openi ngs 122 and 124 are forned through nmaterials 104
and 108 over nenory array region 5, and filled with
conductive material 126. The openings 122 and 124 may
be referred to as a fourth openlngs to di stingui sh



openi ngs over the peripheral region may be forned

simul taneously with the openings over the nenory array
w0 e@oom39aNd a common conductive material nay PET/US2008/080196

si mul taneously formed wi thin the openings over the

menory array region and the openings over the

peri pheral region. In such other enbodi nents, the

storage node pillars 128 and 130 will conprise the

sang 1COMOsibihbQ Br f%?mlha% ﬁﬁﬁ&alﬂ%ﬁﬁca%&&tcﬁ@ Q:oih%gsﬁ]?r med

over the peripheral reéegion ven in enbodi nepts in

whi ch t h@rﬁm%fﬁﬁ‘scapé?”i‘?éa"ofﬁgérnoﬁﬁ@‘“E@rQVﬁh%?%m'CPBﬂ-fC&H Substrate;
thMir8t Edpabmst sﬁﬁﬂé@ﬁﬁdeﬁilﬂa)’s halirf toy Suitaeb hehdH@ingdfdedad eurfaces

0

g@llars forme ver the nenory array region, the
exepringtiowayariy M B PP RET2ASST egi on may be identical in

conposi t ifgrmidPlirkhielsétas pgRrianser Peltbgssfaeeeand Bdng the sidewall

gennry array region. [0080] The enbodi nent of FIGS. 18

AtF519 forms the colums 118 and 120 over the
per [ pher @d>rrrf r&_gfi r@lrbaﬁa@folr platet mau‘eﬁalnnbr me fiedt dichetrictrositags, the first
28 a 130 over th r eqj )
cagacioy Rlels AaFr Rt hetys, % o LEraGav el RRE Sipoes
thdpilldrer fireictiglectoe materibbantirstaapaditot hletecoatanaiéorovm a plueality of
I

PrREHIORY 88 b oo, b o B8 FllihdSpdcRs peliochthom. sne projections
angspaeasripgriheffomengan ahevebdoRagirrbe adese Fhekﬁé@swﬂﬁh

ref erence, ed: & fst %ectnﬁl ?r% LlEU AR raf adiBdsahé @hé/e%%lpography,

and 108 Ieav s surfaces capaci tor storage nod

pi | | ars DE®agzbg a30PRS(GETRE oféhﬁjf'rﬁb%lefégcaﬁmrfsa@&e wpterial to form
anR&kh %b%b@éph?%&l‘éﬁ&ﬁ% BcrbdSirira eadtricanahagame haetd@nd the

exposed surfaces shown in FIG 8 relative to pillars
rwmsdawa 80, and to peripheral structure 68.

Splelc:l L i cabrhiing &m@tcm;@baz%r e@esieh@e\ldnabﬁoglé’@wand 130
W ave

s rfaces 1
respect i \?éq?v% tﬁmgwq% etﬁ%\?@p E%Yﬁr é = C%‘?a&é%/aq'?teﬂ?rt?rﬁ‘é gid first
dlélé’cﬁrlﬁid)doﬂ:rZEperfr&ﬁQQmmlwtheﬁﬁlrﬁ@ap@ﬁtbr @:b&fgalnoelé plllalfsur e

118 wi Il have. u ce 131
exposed 4 'Havwfaer’vaﬁﬁﬁqi% 8%9@?93 ?1 [caty Deday \fe Scpacers while
ledaviricethe &ifst 2@iaciter ftange dodevitars bepdsep asbmfomse:s‘ tHel dpemings;

T e e T

linpd bpemisgs; The di el ectric material 132 extends over
peripher %m{)\ﬁ%% eTectr?%gm{é QBHFF]Qatéﬁél ?r?ﬁﬁ'\ed'%r Mo &8 while
top surface 1 sur faces

legyénnd thi elesiricslintgaonpect megeriaiwénigithg leee! Ppemﬁ@ﬁ erial 132
may be i ql&mn‘n%&lcoﬁ@c&ﬁh%n@ s%nﬁ?é hbde Wr@ﬂlr@dtly%@erthe first capacitor

described wth reference to . Dielectric
storagePpda Piase thageqead capastPetiorge agdeaplﬁ%’é SRIIIFPRIGH]Y Wit the
firstehpadiat stbfég@ln‘étjé Bl&sShroLgh fhe@mctital ihigkGnnettehaerdl trat is within
material 82 of FIG 9.[0083] Capacitor plate materi al
th?UWﬁQﬂpeH@9&also be referred to as outer electrode
mat er i al Yorbiddy sexohd tighdtric\nedtedt] el@the seconecapadibr $32ge node
nd an etch stop material 136 is fornmed over capacitor
PilfSit e material 134. The capacitor plate material 134
and t he dbratingsampndasmcited pldi Gnatenal beeritltkesddood bietestricmeaterial;
apacitor plate material 84 and the etch stop materi al
6, respectively, of FIG 9. Capacitor plate materi al
134 and eleshicetogouptingihiedirst 28¢ smvyld Isepacitbeplrednateriais to one
second capacitor plate nateéé and second etch stop
material to distinguish thefiffromthe first capacitor
plate material 84 and first etch stop material 86 of
FIG 9. [0084] Referring to FIG 2 1, a material 138
is formed over etch stop material 136. Material 138
may be referred to as a fourth material to distinguish
it fromthe first, second and third materials 56, 88
and 104; and may conprise the sane conposition, or
conbi nation of conpositions, as one or nore of
naterlals 56 88 and 104 [0085] A planarlzed surface
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nodul e that is directly over the first capacitor
nodul e, fornms a capacitor construction. Thus, the
w0 poogH7i3apaci t or nmodul e cont ai ni ng st orage nodeCPpUE1088/080196
78, together with the second capacitor nodul e
contai ning storage node pillar 128 forns a capacitor
construction 150; and the capacitor nodul e containing
storage node pillar 80 together with the second
an?@@a0|tor nodul e cont ai ni ng storage node pillar 130
ornms a capacitor construction 152. The capacitor
constructions contain capacitor plate materials 84 and

134 1bhat TihBteSEENERSiIm Wi tihePdS trRIE IS ndOMBF sth%fra@rd:@ﬁ’@hses a
region 7 through peripheral structures 68,

and
defingt mFG‘GQ/ﬂ”ﬁlyrfeQ'ﬁ@ agf e RGP At fegpﬂ@dﬁC?@t‘he memory array

re§ioR Atk @h i (prallﬁ)r@ eprhdd|e§EaEe foagd b td emBry(driay region;
ot her mords nesses

whesgin e st 3§‘fjo°135 ??(5’38“0‘5 |p'<fat%mgteé%ﬁﬁre gtegeﬁt%qﬁgormggtlon with first
antiRatordf Resesbectiey, SxteBdRg td beerthaipdriphef) regivah; aftewherein the

nter ect i re
ool 151 TS S e ST PEVE el hihe Al iy Yofgees
cohe@JthSatdmrm fahd isagpndiines omeerbtheabeatitisd pdriPOerat g se
wi dths 97 that are less than the widths 95 and 155.
The capacitors may thus be considered to conprise two
t hi diB. st dhagesthadief ghiml1dvenefgin the fiisttelendically ineulativegraterial
RS, SRR RS 1 BT
|nstance a neck region 160 between the thlck st orage

node 4pi | |T%E$n<§t§o@@fqzla1rr%8|)1 wHePelﬁh%fﬁﬁ@é@a(ﬁﬁb%td@@%debmﬁrs the

di el ectric materi al and capacitor plate nmaterial 84
seészmcbwaat%ﬁ@r@%nqqer%'tar% [ne t@esqleqta@?é'%a@rﬁpt alerigigire of a
cotton@mlsmBs td b sesdrd thi ck storage node pill ar

128; and simlarly the dielectric material 132 and

capacitor plate material 134 extend al ong the second

t hi cils. st ahageetheder griinl 1arwhis2&n tHaudledindallairsnigtitdepakemrssionsist of

i ck storage node pillar 78. [0092] The first and
S”§8EBHH§%h|ck pillars of a capacitor construction nay
be the sane in conposition as one another in sone
enbodi nents, and may be different in conposition from
one anot her in other enbodi nents. Also, the narrow
neck regi on between the thickpillars nmay be the sane
in conposition as one or both of the thick pillars, or
may differ in conposition fromboth of the thick
pillars. In sonme enbodi nents, the first and second
thick pillars, together with the narrow neck region
i nterconnecting them nmay be considered to be a
capaci tor storage node. [0093] The capacitor plate
materials 84 and 134 can be considered to interconnect
with one another at an interconnect region over the
peri pheral region 7. In the shown enbodi nent, the
I nterconnect region conprises a first pillar 68 which
is electrically connected with a second pillar 114
directly over the first pillar. The first pillar has a
sidewal | 93, and the dielectric material 82 extends
al ong such sidewall. The second pillar has a sidewal
133, and the dielectric material 132 extends al ong
such sidewal |. Capacitor plate material 84 is
separ at ed frontsldemall 8 the first pillar by the
dielectric materi al and imlarly capacitor plate
material 134 is separated fromsidewall 133 of pillar
118 by dielectric material 132. [0094] In sone
enbodi nents, pillars 68 and 118 may be considered to
be conductive interconnects over the periphera
region, and the capacitor plate materials 84 and 134
may be considered to conprise lines that extend from
the menory array region to the conductive
|nterconnects over the perlpheral reglon In t he shown
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capaci tor section. [0098] The shown enbodi nent of

FIGS. 1-23 fornms contacts to peripheral circuitry
waleopng3dpor mat i on of capaci tor nodul es (speci f PCHIUE2008/080196

forms colums 70, 120 and 201 to connect to periphera

circuitry associated with pillar 46). This enbodi nent

may be utilized if the capacitors get so tall that

contacts to peripheral circuitry should be built in

mul Yigpl e A G¥Hba oMotding %@r@m@way Qomprisiagot her
enbodi nents, the contacts to erlpheral circuitr

may be f SFREdng A SpRbatasRavig %%lgﬁgfr@m%ﬁqram@gon and 3’ defined

peHblhérblzrégloﬁ eht & FBrib h@rapﬁﬂlﬁ?&inbﬁforyw rBgion] 110 8Nstr@Maving a
enmbodj nents i ncl ude ngctronlc sgstens utili zi

n
PRI G} EoBES PAES BPARHICALGNS 1DAECTPBEN SSYJEUOR e storage node

coﬁiaeﬂbéamhg b§M§ temfﬁ.cam,ycduraréb sl SoLFEsIPtalrEegidyS birasistas; She
el evi al ons, carrer

SUPﬁ‘*@te EQ”‘P'pﬁ'rt%? ?%?E Ranafired yRRi SHERTS of e%d'%%ﬂsts[ ‘B Q’ﬂ%"é%?”ay
andQ@npmnmpa@en&systen1400 i ncl udes a nDnltor 401 or

Ot nor coMHM eSS P E 58 barfe S GRRE SB0, G o
matOral hivot g erseoarcblaized ypBisnyace; wncroprocessor 406 or

ot her dat

o e PGB AEEARE e B0 er 385 O TBREN, o
opeeingeyteneing $hrougitths dicth mater@y may be coupled with

addr essi %%déﬁébﬁd ¥pdri s%@@ﬁﬁé'n@ndr{/‘gfré(y %@n B Ubstrate, the

cells in earra Fur%w menory ¢ array my
sepenccenaingd extengding ébiaugﬁ the u'rsl* rrfaéﬁrlai odbe ﬁ@r%r@dﬁ F@Wﬁd (8oations;

t hemenor Yo 5k frst illdfeoRAEL: ARSeROWARA Mt dehpgi tTry may -
be utilized for conve§6§% i nformati on between nepory

devi ce 40@MAMHIITEI GPaS _nogg PHlarsswithin hl“@ts,egcgrgiooqeﬁmgs
t he b| oc Kerﬂbﬂgé ameadt sbine offiehiest beaschl 4D1da s OBMrst Baﬂ%ic(ﬁ)r

| ack di agra ddr e ssing V.
St RO S B o onel SRRl EP FT e Lo 6 wird
pekibhétal dtacreke aisthd liit inﬁeﬁ@&ﬁhbﬂ:’[ rﬁﬂteﬂzﬂsgin‘ firdepdripaeraOGruraye having
corres ond to a rocess rm(ﬂ and associ at ed
anehBY W?Ceeoa i TROYHe (ij%v ISE ¥’ conpri se DRAM
[00102] I%ammmg/ﬂrd’edleleendﬁﬁtamayomtheetspemmbws aad anYthe sidewall

I [l
o AT O ROTRYA B3 Ml 05K 5 By Bfacenagggfona o
'dw\@ﬁﬁudmascﬂﬁﬂtﬂ"@llﬂ%b*@@‘@'r%b@%yst em 700. System 700
may corr %an%ﬂj @Poagsa{or %?gmgf%na@ov%mmqﬁard.mmmﬁa the first
process contro em or any ot her stem t hat
Caéﬂ?ﬂ%?'@t%mB%é'@(&ﬂﬂ'@meb@géﬁﬂ rege qlong theesiderglh perfaces of

th& ¥t &4Palist Sragd %ﬂll%@'%@b@éﬁﬂé $op duabetdiitaléng the sidewall
processor 702, a control unit 704, a nenory device

SUUH?QS of tfee RPAIRheRbEIfUCBYi®put (1/0) device 708 (it is .
to be Und@ﬁﬁtﬁ@@@eddﬂ\atmété}%l syeEEiNemgt cgpa/@toaplaﬂewabmdmhe
rocessors, units r evice units
Seﬁ?f&f'a?tef'?'@aﬁfg\glac@ 'ﬁn@rgre%'ﬁ?eresr'r‘ﬁfaﬁ‘%/nent s). Generally,
el ectr onlf@rnﬁt_\;@atemcﬁf @fbp\M)lelr ova\tige thirt planagzesippef surface;
|nstruct| e ratlons
on dat a k?y rH;et bqygﬁ@gs%?#?tﬁg ay& dflrs(t ﬁ%éacltor plaﬁg (r:TEa%rm?gnd first
diddedtierfotnin epqa’rwmaepetmdlrvg]ﬁ thd firet capavitoy stheagecedemilkars7 06
and the |/0Q 0 - :
coor di nat BROSHEVER ol aldRu AR BzoBll iibyys spacprs whie
leaviyrgothg flda@vamltmoﬁorag@ noqiﬁgpular:{)ewspd @t F@g®nipyof the apertures;
conti nuously cycling throug? a set of operations that
cause instructions to be fef@hed from the menory
devi ce 706 and executed. The nenory device 706 may
i nclude DRAM [00104] FIG 27 is a sinplified block
di agram of an el ectronic system 800. The system 800
i ncludes a nenory device 802 that has an array of
menory cells 804, address decoder 806, row access
circuitry 808, colum access circuitry 810, read/wite
control circuitry 812 for controlling operations, and
|nput/output C|rCU|try 814 The nmenory deV|ce 802
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capacitor; the second section conprising a second
capacitor storage node, a second dielectric materi al

wW@@p/0td3e1 second capacitor storage node, and aPGEUS2U08/080196
capacitor outer electrode material over the second
dielectric material; the second capacitor storage node
being in electrical contact with the first capacitor
storage node; electrically connecting the second

capaci t Orfor?rti'ﬁfﬁod%' ifetdoRA&t A& al Rlihih thePapeeRiddand forming a fourth
conductive 1 nterconnect that is over the region of the

playaizebwensE euiface rianiigeacinss ithagds integropeet MWW&WIP H}ﬁ

apeR0ie8NanPatdo! 1BE bich &RJplI¥yefonnecting the first and
second conductive interconnects to one another to

ol oot i cAPTYNEBUHIARRA AFSE herAUrLR aRIZed HResEbHace the third

mélt-iltléifhaﬁlhg@ttfiftﬁ%nﬁﬁie%m@bf:;sdr@céne another. 2. The
net hod (%mnﬂmmaenthe

e ot oretyr Al ARSHES Bl BTrbbral TGO i yogirate; the thirg
opkhihgtexieatiag ahrouwgrtinb thmdtﬁatenaﬂ aﬁcetose@ﬁmﬂpm@pem $tarcture;
storage | ectr cO act .
o O re Siting Bl ings SyBEink Jasmaaia foish 1 dypstrate: the
fowtregdaningalelkiendiog shrotighvibe tleckmatetialeam tohlee hodesinteanodnect material;
second c ' n
ol cotr: o IRfihd el fAGSHALNARErANMORE Bl ddfing
wi dt h whifeimingséaess caprsiion dieragé nede pibare mathiniheltolrth penings;
The net hQQmBV.ngEﬁle%t %o?’r‘@%’f ﬁ*’eqnﬁ&ﬁtafén%ﬁt) 1N HHEERBHY capacitor
CapaC|tor st or e Nnoaes are e Ssane COﬂpOSItIOﬂ as
stegyage apds pikars hawelg axrosed pidewall and 9P syieresedshig leave a second

peﬁﬁh‘&ﬁ@tﬂu\’:ﬁl rd BHRE 9%@%’[&0@&%& Hﬁteﬁ‘@ﬁ%an@%@@&%‘ ﬂérlﬁﬂeréﬁstructu re
first and second cap acitor Stora e nodes. 4.

befrisk IR SHe@fcortag) Wihthafest e'#ftptter?é strpgtare, %nfbh%@oﬁtbexposed top surface

an@ég&gggédo&d@temrs@g@cégodes are the same corrp03|t| on as
one anot and wherein the fi nd se

conduct i ‘ém?'?ﬂ B A E”Cé‘?aée%ef'f’f’%rrt htOplsr‘r'rf@B??p%? glongthe

sddm@lmstjh@cé‘sldfﬂte wodncsmmbrcs&mage h@:fe tﬁltabsr a@e ohedas topSsurface and
The net hod t ang second

alqngihg F'tdSY"a'bFLéTa@S? Pﬂ? ﬁﬁ?oé‘ldupﬁl”gheéﬁltsérr‘f& 98t he first
and secorignsegsécond cafactitveplata pateriad bvérahgégeend dlelegtric material;

th gggoig {)%C% F.%I%t%tmﬁggal%%%ﬂgiq %%quHg Hpvs%rfggeseén%oﬂa%clhé'sidewall
B 0d formng a ca%a0|tor, conpri si ng:
suffeces ofgheasddond ragredamicrags nedecpifiersi ansrovet irdgesuriage and along
th(%gi%[ewél SEELE0B4H Eé’éonaxy%ﬁt% é’?él%trul&t‘ll first segment
aving a top sur ace a aving si mall surfaces
extendi ng downwardly fromthe top surface; formng

first; di etr@Ghsth&d SRS 1Bl wIRYEH thd i@ st PRnPYS Bﬁ'&:ﬁle%régond opening
al ong the sidewal |l surfaces; formng firSt capacit

are oG SR BRUS A QneeanofTicsangi Wagin e RPBRGIGT Storage nodes

aré el Qithin tRé Bt 6tbéFﬂ”|dS3élth§]@Hb@§§IW\ﬁltH Y LSy S198e fileinterconnect
citor plate material; etching through the

‘“@P%@WW& ﬁ??e?h@dPQWPQe | ayer, capacitor plate

material and first dielectric to forman opening

exte di to t e first se the capacitor .

storBge. HoaET e BT TG oG ER b Staor oRering are
fomh@i:sterquemlallly withsné abother, sphwbereintthé érst espaicitay stdregd nodes are

f cltor - Y

for’?ne%{w(; €1e fltg%gg ?snége;q%%%tfaﬁ rr? Fégtﬁlqu g](;% nf Sg@ rS}Igtrh?'tlE)s?mt’tehr%onnect
rnwaWHMMhmﬂhssaﬁmg®pﬁ0d© over the first segnment of the

capaci tor storage node, the_second segnent extending

within the opening to direc??y contact the first

segnment; formng second dielectric material over the

second segnent; form ng second capacitor plate

material over the second dielectric material; and

electrically coupling the first and second capacitor

plate materials to one another.7. The nmethod of claim

6 wherein the first capacitor plate material is a sane

conposition as the second capacitor plate material. 8.

The nethod of cIa|n16 mhereln the I|n|ng the sidewal | s

o " o o o o o



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

plate material and first dielectric to form openings

extendlng_to the first capacitor storage node pillars;

i nil8g sil@ewmRatred Jelad 8yperimyy HkFtiorP ”Q&FtPfa(QﬁI”IOQeS comprise a
diff i IcatnbY St SPRER e fiktiihtercop@set Aaitdriae first capacitor

storage node pillars exposed at bottonms of the

openi ngs; formng electrical interconnect materia

overot he Thﬁ(hhbtlsddm‘ ohvel 16iflidten coinpridingied openi ngs

renovi ng,the e i nt erconnect, mat

over  t he i & Fph aite e PP PR oBpsto frigretonal; and

I nt er conm@atingvat electetal vmtdarhonmet:hmtendn&gjthamgh ithegieurth material to
eleocvrécgl)( %o Snfeegtov(}lﬁt tﬁ%%%cgdlntdgcﬁap%% t%F e no%ﬁalpo'vle% A5 e%t{]e%"ltreg on of
thesedmivdtecapaci t or st or age node plllars be|ng connect ed

with the first capacitor storage node pillars through

the electrical interconnect material that is within

t he 2Ti ned\ FPRFENIYSIOT ERISHHAP S EABRIEFING: el ectric materi al

over the ;586906 SRR Ak 05604 SGRICHRARIR sblos%'éﬁa the capacitor

formn second ca aclitor plate material over
styyagopelechavingct ff”isbt ik PR, alsec%hjd‘h@k@@ﬁ? ?‘@él‘h%/f”%tdﬁ'ﬁlf Py and a

natB& ek %&nr@edngﬁne eedorﬁtaﬁ@@ bﬂlé’rrtoﬁ}lteﬂﬁr@t tmk emhal s t o
oneanot her. 12. The rein

seni conddiEtt dte'esctrt?étttﬁt'aé a@dﬁﬁ?‘? &résfhgk (ﬂ’gle h%”%t?@ﬂ;the second

thigk piiyr; r egi on and a deflned peri pheral region adjacent

t he menory ar erein the citor storage

nodes. ar Erak Biieier 2ol EHEl &R ARG 6o S ARG e rs
thitkpilléd; r st and second capacitor plate materials are in

Feapect | JET P RIpLnar HEeges e BT RS bl apg ot
m@mﬁhmhenmdnmCMBMmoupl|ng of the flrst and second

capaci tor egorﬁf %p?@\to?%h@r g&%&ﬂﬁﬁﬁ&tt&bﬁ tﬁ@ga{olnd @r*ﬁ%k pillar and

connectln I'rst and second ' nes t'o one anot her
nooa@ngﬂWdW§éprh@a@Bn¢egion 13. The nmethod of claim 11

wher ei n ta'h?ntfsfc%ﬁhec‘?lr(?g‘?drflbt‘é?élllyBbffsétsfﬂohﬁﬁwe\éﬁpiﬂ%%tbv%?e node, the

conprises silicon dioxid d wherein the etch
firgtapd seeidnaPaator suter @'89"‘?&19@@*9@3'3 glectrigally %P'W@d"”tﬁ‘fone another in
thghﬁ@@&%%cmﬁgbﬁln the first capacitor storage node

pillars, the second capacitor storage node pillars,

and the electrical interconnect material are of a

conmn COomR@®héttuion 6f (e ANMHdrein thelfrst afteseadidditk@illars, and

claim 14 wherein the electricall nsul ative spacers
0 BALE o 551 BRI EP PaameSemREROR o0 S8 ng. o

DRAM array, conprising: providing a substrate having a

defined nor d

fogi®h t HAF coﬁstguch ecﬁag{n"{t wt?eﬁg.n?he gL Jhgfsreg§ﬁdr @T&% ars are
mmhansubsbsmmmﬂhawnagndholural|ty of storage node

contact locations in the nenory array region; the

st orage node contact |ocations being electrically

coupled to source/drain regions of transistors; the

substrate conprising a firs& pl anari zed upper surface

ext endi ng across the nmenory %rray and peri phera

regions; formng a first material over the first

pl anari zed upper surface, the first material having a

second pl anari zed upper surface; etching a first

openi ng over the peripheral region of the substrate,

the first opening extending through the first

mat eri al ; etching second openi ngs over the nenory

array region of the substrate, the second openings

extendlng through the flrst naterlal to the ~storage

. . s o,



formng a third material across the fourth planarized

upper surface, the third material having a fifth
w@bk@naridged upper surface; etching a third opePCTYSINE080196

t he peripheral region of the substrate; the third

openi ng extendi ng through the third material, and to

the first peripheral structure; etching fourth

openi ngs over the nenory array region of the

subsiyr at erhetcloﬁstftﬁ%ﬁ b c@@%@ﬂﬂﬁer@ % SR b nhBEREEIBN ERBprises:
third material, and to the node interconnect materi

| .
form ng Sdéghmilar edng o AR oEoNa anf Beviog INiTFe cheleai materia

ex@PRINgHond tRE RisnGigswaend capaci t or storage node plllars
within the fourth openi &g@% renovi ng a

t he thir & $R5PRY PHRr Q6" ¢ C‘f'??é‘yggwﬁfdc\'ggbg?{lﬁ Piiar e second

pilflr %ag@a @@&ﬁ]d@dév@n SarltenEiving tB pasoad dsllatdiwarhateAdixtedping along
surfaces H to | eave a second peripheral structure
d

the pegand sidewgitd i nt er connect materi al; said second
per i pher ahe fifst taplavitcee obtir B@Cirme.‘irinatedhl axtEmtmgtalonigtthe filsesidewall

uc havi S

ang il e o o bl Pl PR R S R SS(org ccross
thdhet@ebcmcnmﬁ@aﬂwmh over the top surfaces and al ong

the side

node. pi 115 5o 85080 ey et BERMAGRPAEL G bR F%econ:
sidaved \wabllelestiichBicemmnedted véh Jecensdngpeirpysilehyad catdugisedreach
@iy gos@ghéE%Hgd%?eQﬁ&'rfwé’cErIQ.l ate material over the

seco lelectric materi the second capacitor plate
mat eri al extendi ng over the top surfaces and al ong the

si deupl | 19 oaseRtion of dmSRCAEein ARAGEE 4Hd s%to@lﬁ(ﬂﬂﬂar@ Qfithe
pillars, and over the top surface and al on

intg[ceBRRAt Ares7 BRAE @9m6?31¥qm@%fé@mﬂ]§éﬁnﬂt?éﬁ%€f flet Irst ?Q?C%%P'ed thick

pillafs ofiRe camidretstehgs haddn 16 wherein the first openings
and the second opening are forned sinultaneously with
one anot her, and wherein the first capacitor storage
nodes are formed within the first openi ngs
simul taneously with the formng of the first
i nterconnect material within the second opening. 18.
The nmethod of claim 16 wherein the first openings and
second opening are forned sequentially with one
anot her, and wherein the first capacitor storage nodes
are formed within the first openings sequentially
relative to the formng of the first interconnect
material within the second opening.19. The nethod of
claim 18 wherein the first capacitor storage nodes
conprise a different conposition than the first
i nterconnect material. 20. The method of claim 16
further conprising: formng a fourth material over the
second capacitor plate material; and form ng an
el ectrical interconnect extending through the fourth
material to electrically connect with the second
capacitor plate material over the peripheral region of
the substrate. 2 1. A sem conductor construction,
conprising: a capacitor storage node over a
sem conduct or substrate, the capacitor storage node
having a first thick pillar, a second thick pillar
over the first thick pillar, and a narrow neck
connecting the second thick pillar to the first thick
pillar; first dielectric naéﬁrial al ong the first
thick pillar and not al ong e second thick pillar;
second dielectric material along the second thick
pillar and not along the first thick pillar; first
capacitor outer electrode material along the first
thick pillar and not along the second thick pillar;
second capacitor outer electrode material along the
second thick pillar and not along the first thick
pillar; and an interconnect region laterally offset
fron1the capaC|tor storage node the flrst and second



