SEM CONDUCTOR CONSTRUCTI ONS, AND METHODS OF FORM NG SEM CONDUCTOR
CONSTRUCTI ONS TECHNI CAL FI ELD [ 0001] Sem conductor constructions, and

met hods owof0smioggsseni conduct or constructi ons. BACKGROBNDUs@602}52119
Integrated circuit fabrication may involve formation of high aspect ratio
openi ngs Such openings nmay be utilized for fabrication of various circuit
devi ces, such as, for exanple, capacitors. An advantage of formng the
circuit devices within the high aspect ratio openings may be that the
devi ces can then be made to occupy a relatively small footprint of a

sem conduct or wafer substrate. For instance, capacitors formed in high
aspect ratio opersmeomwcrram:ommrmmmmmm MEVIRODS |OFHARMING Ot her

capacitors, but nmay be for”Fﬁmdel\fﬁJ 6@45.]-'2@(?,@1 Fi n so that individual

capacitors occupy very little sem con uct or ate. [0003]
Difficulties may occur in formng tall, thin capacitors in that the
capaci t ors TEGHRIEADFE® t 0 toppling. Vari ous met hods have been devel oped

for avoidin pl&ing of. tall. .thi aci.t such net hods
conpri si ng g%éoﬁgt i %&H%C?nductor cohstr tcéllorrfa gn tn%etho t[f?rmlrfqﬁeg %OH%L{C%&SSI sts in

retaining teépesicegiersitors in a de5| red orientation. Sone exanple lattice
structures are described in U S. Patent Nunbers 7,226,845 and 7,271, 051; as
well as in y%@ﬁgkgati on Nunber 2006/ 0261440. [0004] An exanple prior art
process for A peni ngs extending through a lattice structure is
descri bed wil@@92} ef lotegrateal dirouitfFai@EBationamy irfolve f@OB oFhi@ dspsbigwi®> quenings.

seni conduct §icheRBshdsdy Rt (iR 'onaHB&Qﬂélﬁt 0%9@9@ sgéh dsg; process. The
construction 10|ec§qr}%r|ses a sem co duct or substrate, ase, 12. Substrate

12 can conpPiEw gljosy Aékasdémt?%q {prging thgcirg gyfieyices ‘Qﬂ’fh'“ PR PITRESATH e,
nonocr yst al fetimepeginigs can bé thghthé yie\(mpeeln thet be nadkigroocupd apelttivplg sehapant . The

terms "sem GORAMGH L YeniSsRaLbAlder sahdhatcS $8] .ﬁa&%%a%c.ﬁarégé&r{eaﬁrﬁ% gfrean any
construction conprising sem conductive materi al ut not limted
to, bul k Seq.ﬁpeg lﬁ)ﬁplewggs may have the same capacitive capacny as other capacnors but may

be formed to be very tall and thin so that individual capacitors occupy very little
semiconductor real estate.

[0003] Difficulties may occur in forming tall, thin capacitors in that the capacitors may
be prone to toppling. Various methods have been developed for avoiding toppling of tall,
thin capacitors, with some of such methods comprising formation of a supporting lattice
structure that assists in retaining the capacitors in a desired orientation. Some example
lattice structures are described in U.S. Patent Numbers 7,226,845 and 7,271,051; as well
as in U.S. Publication Number 2006/0261440.

[0004] An example prior art process for forming openings extending through a lattice
structure is described with reference to FIGS. 1 and 2.

[0005] FIG. 1 shows a semiconductor construction 10 at an early process stage of the
process. The construction 10 comprises a semiconductor substrate, or base, 12.
Substrate 12 can comprise, consist essentially of, or consist of, for example,
monocrystalline silicon lightly-doped with background p-type dopant. The terms
"semiconductive substrate” and "semiconductor substrate" mean any construction
comprising semiconductive material, including, but not limited to, bulk semiconductive
materials such as a semiconductive wafer (either alone or in assemblies comprising other

materials thereon), and semiconductive material layers (either alone or in assemblies



materials such as a sem conductive wafer (either alone or in assenblies
conprising other materials thereon), and sem conductive material |ayers

(ei t her alvoneowrsis® assenbl i esconprising other material $rr/oEbeotogrim
"substrate" refers to any supporting structure, including, but not limted
to, the sem conductive substrates descri bed above. [0006] The sem conduct or
substrate 12 supports a pair of transistors 14 and 16. The transistor 14
conprises a gate 18 and a pair of source/drain regions 20 and 22. The
source/drain regions extend into base 12, and nmay be either n-type majority
doped or ptype majority doped. The gate 18 conprises a gate dielectric 24,
a conducti ve;ngengungnmeaﬁatemm aAe fers ubdtiawe raap by sifperiggbeudlirgl ectric may

conpri se, f%u&%gﬁo%ﬁ ot rﬁ&ed 1§ A A0} Q%tlve BtfONdRC! be?at?o%S”E“t 26 may

conpri se one conduct ve Sem cond nmaterial, metals,
and net al - cdPR08I ni Hp %96\'1%96@#?&% SU%H@FGﬂﬁéUFPH‘?%P aeil Yidrapgigpierid andierTheay

conpri se, f@dnsemmmb@nprebéag@emlbﬁcra Q@rof[s&QQJ&raAr@adnrschan&zdeml| spacers
30 extend al ong he opposi.n such si dewal |

d
spacers maysoéj(r)nf)(%r 2 reg%ﬁ%?ﬂ%xa%l 359 ?T‘%’Bﬁy B ?lﬂ?%typT @6‘6@[}’ 9He A Pansi st or
16 conpri selpamgatig dgd. Joavete/18 camnpriseegban deictriaAdl aaavodivtye sguederdr ai n
region 34. ém)earﬁﬁ)éﬂéﬁ% @erpauan Theghe Ble%étr@?ﬁta? eaﬁprls@tfer é;%ee Idico@iGid@Ry be

ei t her ntyemaor orlt The gate 32
conpri ses i S TP A N A AL i ST
28 di scusseelanpcr@du@curswhqtenaamta@ deabil-epargnsodfoars ab drgnofpesi ng
sidewal | s oga Hﬂﬁla@értrﬁay ({o%gge] fdr%%nﬂﬁé gﬂcgneﬂh&ns 19 extend into substrate 12

adj acent sourceldrain regjﬁons . The isol ation i ons nmay
correspond t8%hal {63 ¢EEA! ?%‘6‘?"%1?‘? Bﬁerfdé’é‘?r@ﬁ'ée Opgﬁﬂ”%%{?ﬁ ?l?féhengaé‘? licon
di oxi de. Thes, as@kta;hlsminwaleg:aoansmaayormireetfonemambly dilisal @itride.sour ce/ drai n

regi ons 20 qagtB4 HMLBETe iAot e BOLo AN 1od IO ALt i cal |y

i nsul ative rmateri ext ends over ~ bet ween transistors 14 and 16.
El ectri cal | SPUESHRICE fq9pa 36e5%%%°é.‘fc"§/d%” region dh @andisdie Bl THIBAGE t he
el ectrical Imthemwbama}oﬂtymap@mr@Ltyp%mwnpdi@@arnmadeh%z:@um@ds thé gdte

sour ce/ drai aelFS% széor‘%@ctwg% g?vgegw ém(g %g E/Tg‘ 058% dlscﬁfggejdﬁ)dxl Af)@s@_ﬁ_lgk 44 is

over the insulative materil a e stack
conpri ses asi#qVfad SPISRISRO-ADAPR Wpﬁﬁngﬁ@%\faﬂ%‘l’f tapggaley first | ayer 48 of silicon

nitride, a [0009] Isolation regions 19 extend into substrate 12 adjacent source/drain regions 20
and 34. The isolation regions may correspond to shallow trench isolation regions, and may
contain silicon dioxide. The isolation regions may electrically isolate source/drain regions
20 and 34 from other circuitry (not shown).

[0010] An electrically insulative material 36 extends over and between the transistors
14 and 16. Electrically conductive pedestals 38, 40 and 42 extended through the
electrically insulative material 36 to electrically connect with source/drain regions 20, 22 and
34, respectively.

[0011] A stack 44 is over the insulative material 36 and pedestals 38, 40 and 42. The
stack comprises a first oxide-containing material 46, a first layer 48 of silicon nitride, a
second oxide-containing material 50, and a second layer 52 of silicon nitride. The fayers 48
and 52 ultimately become lattices to assist in retaining capacitors. The oxide-containing
materials 46 and 50 may consist of silicon dioxide, or may consist of doped silicon dioxide
(for instance, borophosphosilicate glass, phosphosilicate glass, fluorosilicate glass, etc.).

[0012] Transparent carbon 54 is over the second layer 52 of silicon nitride, deposited

antireflective coating (DARC) 56 is over transparent carbon 54, bottom antireflective coating
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second oxi de-containing material 50, and a second |ayer 52 of silicon
nitride. The layers 48 and 52 ultimtely becone lattices to assist in

r et ai ni ngwoap@ciots3ss. The oxi de-containing nmaterials 46pamdis2@omBy1€£0NSi st
of silicon dioxide, or may consist of doped silicon dioxide (for instance,
bor ophosphosilicate gl ass, phosphosilicate glass, fluorosilicate gl ass,
etc.). [0012] Transparent carbon 54 is over the second |ayer 52 of silicon
nitride, deposited anti reflective coating (DARC) 56 is over transparent
carbon 54, bottom antireflective coating(BARC) 58 is over the DARC, and
phot ol i t hogr aphi cal | y-patterned photoresist 60 is over the BARC The DARC
may conpri S@ARDYES exaemheDARC] dnd@hotoityalrdphfad®;pagaded preotdiARCsoBvean®r i se

any of vari gugc orQapAcc MBY 8bh@se bl exBmpie B0t OULALMR. SRANDORAAR 13] The
e F s% an& 66. (f

patterned photoresist defines a pair of openingd 4 FIG 2
shows const ATYIEDANYIV Ve PTIpRie MSIRERAE figs "B caman68bate ext ended t hrough
stack 44 wi t013] pl THexdatikie®phodiredd Sefinafd paif bidpehih® doramngpar ent car bon 54

(FIG 1), DA ( 1). BARC 58 (FLG. 1) and. photoresist 60,(FIG 1)
have bben v QRIab. s B T Bk ndeefl O BBl Bhandu, o
t hr ough t hethBABCsBek HnthPARECaBGofteichehand pigidsdraomnarena cdrben BYFIG.d).1 owed by a

gry ezcﬂ utbAhlgisagruéB4>§§R?ctr:]@s pﬁ@fi)@a& gmgchésgy@b(ﬁu?ew)thaiéﬁwarr&ﬁﬁve@.agmn- S;Jch
ry etc ma al SO renove e ot or esi a u equen
o R S i R o 1 e iattet PRmC AR ey Bane sh iR ver

52, and to trawpventichioDBARM®IBBed hox tiry eCAEBIzinOD-£0 topenriate heoughitlei zed t o
pass t hr ough,fsp8eht@RbeX! §&ncRNdeH RhyisdREBld Rb pRAorcAR 68LAN e ®MRT . N9 CHFS3,
2, CH2F2 and Ar may t hen ber'_ uéh{# zq_g:to Bunch throu%h the second nitride
Layer 48 anSWSPIYeR! $16h MAY ATEs et o dmeek D BAS AT R R YRR LT dYous.

Final |y, CA#®6l to @GEncaratheAPARRYS. DextitUifFd @eahd A magrbewgiizad tepaas thraugh pertdg on  of

t he bott om @xi-de:Cenyah i i i r Lpgs. The
transparent&)édae?%g%%g?%l(]dlg?r%gswrﬁ%%ﬁgéﬁrﬁgﬁ%gﬂ% %’%Fﬁg\ﬂgﬁgﬁﬁgﬁ as passed

t hrough t he''g}! AP daorHyBs Sason By 8 GRY Bty intuine ROUS o%fe- any ot her

sui t abl e cosudidnirgnsatefid) @d. 5Finally 18,68 0 End Aahayiyutioaaius reeiore Beentdvend r ansf er of
openi ngs 6 - i ac N i . 1.n e top

oxi de- cont g?%gog%tbg&%?;l%gmgd@?@%E@%?gﬁﬁﬂgﬁoﬁ ﬁ%%g % aT% gd by curved

regi ons 5 1raseHgsP@eNat (RGdp Mamberamavedaitaitherfitdhingpen parged brughte66. Such

bowi ng nay topstide Idye0sn @iNyin®dxidedsn WUSOreCANgRIBBUitalsit ébhdasns. f or exanpl e,

leta;glr nng)f e{[@(ﬁgf i aA pl%glem‘{lﬁé.t ﬂ%y%@c%r SISH%B tlgema(r)'ngi%hof%érﬁrqu%lz aﬁgﬁb‘ |tnpoi srt]ancikng of

44 is that bowing may occur in the top oxide-containing material 50, as is diagrammatically
illustrated by curved regions 51 along sidewalls of material 50 within openings 62 and 66.
Such bowing may result from any of various mechanisms, such as, for exampie, etching of
material 50 during the eich through material 48, thinning of layer 52, etc..

[0016] Ultimately, capacitors are to be formed within openings 62 and 66 by depositing
capacitor storage node material, capacitor dielectric material and capacitor plate material
within the openings. The bowing within openings 62 and 66 complicates such capacitor
fabrication.

[0017] It would be desired to develop new methods of capacitor fabrication which avoid

the problems shown in FIG. 2.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] FIGS. 1 and 2 are diagrammatic, cross-sectional views of a portion of a

semiconductor construction at various process stages of a prior art fabrication process.
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[0016] U timately, capacitors are to be formed wi thin openings 62 and 66 by
depositing capacitor storage node material, capacitor dielectric materi al
and capacowbaoogpiostse materi al within the openings. The besirng2evtobiime

openi ngs 62 and 66 conplicates such capacitor fabrication. [0017] It would
be desired to devel op new nmet hods of capacitor fabrication which avoid the
probl ems shown in FIG 2. BRI EF DESCRI PTI ON OF THE DRAW NGS [0018] FIGS 1
and 2 are diagrammtic, cross-sectional views of a portion of a

sem conductor construction at various process stages of a prior art
fabrication process.[0019] FIGS 3-9 are diagrammatic, cross-sectional views
of a porti onoal] a BeES 8-OrcUdigamaastrodsedecinmaitiewsal h QoEiorpsfacess st ages in

accordanc € %ﬁi&n@&t&@ﬁ&!u%ﬂtat {'Qggé)éro@sg’s mgeé iR &OFUaﬁ&H \ﬁimg?‘nté.n%odiment.

cross-sectional view of tion of a sentconduct or constructron In
accor dance W®R] anFl@nhoRiarfasaRsioagossisestipaliviewf gipagpaphferemiconductor
cross-secti @jmaﬂruc%reWaerEor@ar@@Mtrh @rﬂerﬂiod%e&en’i conductor construction in

accordance }ﬁb& ] anFl%@P agran[megl ross- sgc%ona% vie ngou%t%& (r)neofqal a ﬁc%{KFug]E

cross-secti Vi ews a senicon LERSERIOPYSHE" at
various pr o@@stguog@rakgé@oqrqiﬁna@mﬁr@ram@d\memh an enbodi nent [0023] FIG 14 is a

di agr ammat | QoOﬁsz otsal zsmteﬁé d.ggr;rmﬁhbfmeﬁoss{ 00241z Fidva ka 8bﬁ|oﬁ-otbel ock di agram
show ng partl cu ut er

not her boar.d of cQ
ebodi ment 1OUSSRUR GO EEn G it MRvar SBPaCR RGP Bren BN BBEY oni ¢
syst em enbode028ht FIGOPEF aFlia@rahymatis viewsi apbmputedntbbdokntdi agr am of a nenory
devi ce emboqagEant EETA kBRI SEHR bhMnEhartédiar kdak R TSRMEERFMRER MRNTS

[0027] In s[gge enbod IHEE% the invention includes nmethods of form ng high
aspect ratioCoperiPRLe SRR MENMs e enbodi ment's the i nvention furt her
i ncl udes rret[m}d}s OfIGf 84 imariiphdevebdodk oliagst ofGinwleesonid dyktiem entbedimegh aspect

ratio openi pepeExael ¢ REIMIIRIGAEARS EhOR Wik ohBbEREACE O FI CS

3-17 [0028] Referrl ng to , a seniconductor construction 70 is
illustrated In referring to construction 70, simlar nunbering will be used
as i s utilizeTAlabBDDESCHIRIESN OF @iFILiLUSTRNTED EMBODIMENTS

[0027] In some embodiments, the invention includes methods of forming high aspect
ratio openings, and in some embodiments the invention further includes methods of forming
capacitor structures within the high aspect ratio openings. Example embodiments are
described with reference to FIGS. 3-17.

[0028] Referring to FIG. 3, a semiconductor construction 70 is illustrated. In referring to
construction 70, similar numbering will be used as is utilized above to describe prior art
construction 10 of FIGS. 1 and 2, where appropriate.

[0029] Construction 70 comprises the semiconductor base material, or substrate, 12
described above, and comprises the paired transistors 14 and 16. The transistor 14
comprises the gate 18, and the pair of source/drain regions 20 and 22; and the transistor 16
comprises the gate 32, together with source/drain regions 22 and 34. The sidewall spacers
30 are along opposing sidewalls of the gates; and the isolation regions 19 are adjacent
source/drain regions 20 and 34. The electrically insulative material 36 extends over and
between the transistors 14 and 16; and the electrically conductive pedestals 38, 40 and 42
extended through electrically insulative material 36 to electrically connect with source/drain
regions 20, 22 and 34, respectively.

[0030] A stack 74 is over the insulative material 36 and pedestals 38, 40 and 42. The

stack 74 comprises materials 76, 78, 80 and 82. Materials 76 and 78 may be similar to the
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construction 10 of FIGS 1 and 2 where appropriate [0029] Construction 70
conpri ses the sem conductor base material or substrate, 12 described above,
and conprweesodisszgai red transistors 14 and 16 The tran®cstuseocdAH3neepri ses
the gate 18, and the pair of source/drain regions 20 and 22 and the

transi stor 16 conprises the gate 32, together with source/dramregions 22
and 34 The sidewal | spacers 30 are al ong opposing sidewal |l s of the gates,
and the isolation regions 19 are adjacent source/drain regions 20 and 34
The electrically insulative material 36 extends over and between the
transistors 14 and 16, and the electrically conductive pedestals 38, 40 and
42 ext endedmtiariasigharel 45cdf pricaltl YGS.Nnsmd @t iAceording g maddriaBG rhay el aaaixidecal |y

connect Wt LR ERAGEA! Do hRAANA ) beah A .céﬂ,msu BRRSR gdgya.@l 030] A

stack 74 is over e I nsul ati ve mat es a and 42 The
stack 74 compleridedhetida soqtaiinggnatergl 768’0339%5‘%'29 IQB"E%ﬁ‘ PeseBliafEolapiForgstnay be

simlar to dhensdt @xidl, sr afl@opamdmdé%fmnsmrnb@rbo@phosﬁh@ﬁcéxe gk, 2. Accordingly,
material 76 R Q and. mat eri al nay be an

n OXI terlal d§
el ectrical 1§ %hos 8% %orosg SE I iy A SR a'n'n?hr%at%@?ﬂ M®ont ai ni ng

mat eri al 6cq1my'3@@ﬁwst9esenWVn9f, ltCOés@@ﬁ@Iimh Injricef MagarialciGrisdydte f@fnegntda con
dihoxi ﬂe f)r thitkiskR P 80at @eisCibo(if @100 BRJBHOGE (forbﬁHtéHé@Oa‘me%mbb aRdsBodbRat

pnosp osilic ass, uoropsi licate nitri cont ai ni ng
Do | Rl 9h 55 e R R RS TPty lsp shin SR eaon 5?9?’3 silicon
nitride. Maargsireths.76 may be forned to a thickness of at |east about 10, 000

angstrons (figy31] NSE@ECE: difhOm ﬂr@s&@@@@f@% bR (FI@NY iBA&tdRE4 78 mRY be
formed to a thickness of from about. 250 angstroms t o about 500 angstrons.

[0031] St ac‘FP”‘PZi'S%ﬁ%‘F%‘r@"dﬂzreSﬁﬁ"?%é’OE‘F%‘Q MERPTEE G WET BE MBIdCEPRIRY BAIF! i n t hat
stack 74 corfpriigpes-centaioing owiedal B0 dhayicbmprine: cosbdsaémiglymhtoecoralst dnever t he

nitride-congay o H&@c@?ﬂéﬂﬁé Qlkcoggnd §h$rbf§b@|@ sHQML @S'u?r\ ngzoﬁrﬁltaggé @t%]ndg(%vg?y

conpri se, consist ‘essenti al é , consi st one or
pol ycr yst al 19PRE sIoMecsodg” nﬁﬂdﬁl"?dtﬁ‘é’t kG FondievehstRPRY By qtheg sHbPrEperR
conduct i vel Jhetipedtcormaisiogmaiend odly e aélsctiveyn dichabie reativdie treonddeséomagling doped

i n ot her e”ﬁ%&glﬂ%t §mc Wt%nt%\n\ng%%@erfépébt Rme”fgrrﬁ@tu%'trf?ékc}%%tspcﬁle%l\&&t%Ve' y

etchable relative e trirde-contal con- ¢ént ai ni ng
mat eri al 80'6?1%?'0%3@99@?@8‘“%%3 amt'ﬂﬁ‘ak%@%o%vemf’f By kedarmaddo a fickpesssf  about
3000 angst riggts abcngodorangsirensesrhndt newtosang@ortde formed to a thickness of

[0032] Stack 74 further comprises a capping material 82 formed over the silicon-
containing material 80. Material 82 may be electrically insulative in some embodiments,
and may be electrically conductive in other embodiments.

[0033] If material 82 is electrically insulative, the material may comprise any suitable
composition to which materials 76 and 80 may be selectively stched, and may, for example,
comprise, consist essentially of, or consist of silicon nitride. Accordingly, in some
embodiments, materials 82 and 78 may both consist of silicon nitride, and may thus be the
same composition as one another.

[0034] If material 82 is electrically conductive, the material may comprise any suitable
composition to which materials 76 and 80 may be selectively etched, and may, for example,
comprise metal (for instance, tungsten, titanium, etc.) or metal-containing compositions (for
instance, metal nitride, metal silicide, etc.).

[0035] Material 82 may be formed to a thickness of at least about 1000 angstroms (for

instance, to a thickness of about 1300 angstroms).



from about 3000 angstrons to about 10,000 angstronms. [0032] Stack 74
further conprises a capping material 82 formed over the siliconcontaining
mat eri al W0.20ddatoes38al 82 rmay be el ectrically insulativepcmisees/032119

enbodi ments, and may be el ectrically conductive in other enbodi ments [0033]
If material 82 is electrically insulative, the material may conprise any
sui tabl e conposition to which materials 76 and 80 nmay be sel ectively
etched, and nmay, for exanple, conprise, consist essentially of, or consist
of silicon nitride Accordingly, in sonme enbodi nents, materials 82 and 78
may both consist of silicon nitride, and may thus be the same conposition
as one anot heo3s] [ O0@4hatedal®s, 80 aad 8202ayi i refeeed foiss dtst, pe@pndnetninye, the

materi al at%ﬁé? );és?gctﬁgl}é/ 1ﬁé+'a deafg n%d%?émf?é&)&deo nfa?u ‘g{‘%&&a@é &k h1|%| ??vZnG and 80

may be selectiv or exa rrse neta

i nst ance, t &Mpstreatt the ftr%fr’l“fﬁ?ﬂa'@'édﬁeCBYa%ﬁh@“@?cﬁ?ﬂ@lnmgﬂgﬁt%@hiﬁﬁm‘h%ns (for

i nst ance, nwérad, thbrd ied, mtéﬁiérﬁﬂg rBatbriald Kyvec st )natenél@@%ﬁc]i O)Pt@é &j’ntaﬁrhngSZ may be

formed to a_thi. ess of a st about 1 0 an str I or _i.ns to a

thi ckness. o (B" $680 gk P9 ROB AR RPN AT B PSS e e
referred tod!@g“yfﬁga@ﬁt S%@@Uﬁ@efaﬂhﬁp third materi aI s respectl vely, that are

formed over 6d3¢] OXTrd@sp@@ai@drwunrsg R © b6, HARCSSS, b SR idbGUshi@mpodi ment, the
first materi a| nst ox%g?contal ning material 76 (|n

ot her wor dspa%wgggh%{?rgs'ﬁto& ‘%/f8 SR "HRYLPTal s between first material 78
and oxi de- cden38] ni Ty patieroed photar&sjst defime® A thaptabairigdhe 180 of spahinge 62 hyd @6gai nst
first matergadngipy ﬂ@@ggog 'rd material 82 is directly agai nst second

mat eri al 80. 0? % ran ent carbaon 54, DARC 56, BARC 58, and

phot ol i t hogrl%{%ﬁ cAMTSHAY Tarviet OpBIES PRETLR0 BB KPR SFAE BV Straler i al - 82.

[ 0038] The DARE &6 1edn phat enrese stiradedarene sarbomn®is KTha aytemgpridi epgrérigs 6@Bndpeni ngs
62 and 66 exd RIREA 2% 58h£{d€5/!tﬁ@5&rhay tgeo&ﬁglierg@‘gl ?réﬁéfé?%féeatélnq’rom ma nings 62

and 66 are extend hr oug 6, to an upper surface of
t ranspar ent'”lﬁ’éﬁ’%‘ﬁ}‘i’e@ﬂ”g ﬁi*ﬁ‘é”aé&tena on of openings 62 and 66 i nto BARC 58 and
DARC 56 nmy [t0#0T onBéfei@ng RIG 1T, apsirgt 6D bndisat baenddinioongmaksg@eent Nt 0 t he

under | yi ng %o‘?}r&%itﬁ, for example, a dry etch utilizing O.,/SO,. Such dry etch may also remove
the photoresist 60 (FIG. 4) and the BARC 58 (FIG. 4) , as shown.

[0041] Referring to FIG. 6, an etfch is utilized to extend openings 62 and 66 through
material 82. If material 82 consists of silicon nitride, a suitable etch may utilize CHzF»,
CHF3, Ar and O,. The etch through material 82 may also remove the DARC 56 (FIG. 5), as
shown.

[0042] Referring to FIG. 7, the openings 62 and 66 are extended through silicon-
containing material 80. The etch utilized to extend the openings through the silicon-
containing material may utilize any suitable silicon-etching technology, and may, for
example, utilize O, in combination with one or more fluorocarbons, Cl, and/or HBr.

[0043] Referring to FIG. 8, openings 62 and 66 are extending through material 78, and
partially into oxide-containing material 76. The etch through material 78 may be referred to
as a second nitride etch to distinguish it from a first nitride etch that had been utilized to
penetrate through material 82. The second nitride etch may comprise the same conditions
as those utilized for the first nitride etch. In some embodiments, the etch through material
78 may utilize CHF3, Ar, O, and CH,F,.



[0040] Referring to FIG 5, openings 62 and 66 are extended through
transparent carbon 54 with, for exanple, a dry etch utilizing Q2/SQ2. Such
dry etch weyo@®sssgsenove t he photoresist 60 (FIG 4) andpchasBiRG3has8s (Fl G
4) , as shown. [0041] Referring to FIG 6 , an etch is utilized to extend
openings 62 and 66 through material 82 If material 82 consists of silicon
nitride, a suitable etch may utilize CH2F2, CHF3, Ar and 2. The etch
through material 82 may al so renove the DARC 56 (FIG 5), as shown. [0042]
Referring to FIG 7 , the openings 62 and 66 are extended through
siliconcontaining material 80. The etch utilized to extend the openings

t hr ough t he [8044} c ORefOMIhGIAITHIAP, nrpérafgsalz 4186 atd dxtehBedifbbughlh tetktiing

silicon-etc orrbl nation
i theone. or b TENARs S oAl halfil 7e, The SRTR G yiirbbiify Rt SRS ' §
, openi ngs @@Wtaﬁmw@ef@k%mﬁ“ﬁ‘gctﬁaﬂ%@h material 78, and partially into
oxi de- cont ai[gu4sy nﬂie&Fdn@ﬂJargrﬁcarﬂ_&ﬁSAﬁ(F@ 8tiarr&hkg}@daﬁthebﬂoaéss%gsﬁgaomreferred

to as a sec itride etch to distin om i rst ntr| etch
harhad bognthala bl EhBau ey 6 RlroPst st i ot S Bhelliias 1 11 e
etch may cosmritiges.t he sane conditions as those utilized for the first

nitride etc od4@ SOtk erbadiicrets Fid. 8% AbGhhil Gﬁ@é&@.nwtagétoa%eza%r g@&utl Iel ze
S an ar

CHF3, Ar, Referring t

ext onded’  HFBAGIIED AT g garTIsRo G PRbNGARIRTE S ATAPHGS REPER ol 76
The etch t htigugéedivit refereacatorirdfs. (2o same ehbadiveenixihd owiontray he agireat eri al may
utilize CARGangdZnd ﬂ%@t er}ttb% nténetﬁ@%v@ﬁg mg@tm@wé@d glﬁto@% ﬁatehﬁeltemved at

the processin st age of he transparent carb e renoved
utilizing o‘?é'i”géﬁi‘?do WPWSWHGV&“O%W)F“B‘H? o < fheghowing P&t?t-?m f4"dHROYD046] The
constructi osub?@queht HrodBsDstipss dloraing capacigars pr wice sisdung vithiageertimgste@engr i or - art

constructio or art
bow ng prob em d ?%E:Eiosggﬁprc}%h refere’?f%ea%\%%iI %q%ﬂng% b@\éz)n%cg% drftts t he
bowi ng may BESePiT 2PiyPlemiHriRetads Maragi Whest s lrssdiatorednd R Dowi ng may
be al | evi at esburdxeh extgivimthroegH the pilltrs &lr Wb ataesladiegaraal pssing isdnd@mwingt i on or

eli m nati Onplz?rjes th%n(QRQNh REh%QJaﬁé“ﬁ%’?en iV aﬁe'\lleﬁc?nq&? tin . %/ea%% steps of
&r W i

form ng capacitors or rcuirtry I'n openi ngs
improve subsequent process steps of formlng capacitors or other circuitry within openings

62 and 66.

[0047] If capacitors are formed within openings 62 and 66, such capacitors may have
any suitable configuration, and may, for example, be pillar-type capacitors or container-type
capacitors. FIGS. 10 and 11 illustrate example embodiments of container-type capacitors
the may be formed within openings 62 and 66.

[0048] Referring to FIG. 10, capacitor storage node material 90 is formed within
openings 62 and 66, and in electrical connection with pillars 38 and 42. The capacitor
storage node material may comprise any suitable electrically conductive composition, or
combination of electrically conductive compositions; and may, for example, comprise one or
more of conductively-doped semiconductor materials (for instance, conductively-doped
silicon, etc.), metals (for instance, titanium, tungsten, platinum, etc.) and metal-containing
compounds (for instance, metal silicides, metal nitride, etc.). The storage node material is
patterned so that the material is within the openings, but does not extend outwardly the
apenings.

[0049]  After the capacitor storage node material 90 is formed, at least some of the

materials 76 and 80 (FIG. 9) may be removed. At least portions of materials 76 and 80 may
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66 Another prior art problemwhich may be alleviated or elimnated by the
processing of FIGS 3-9 is a problemreferred to as twisting, where pillars
adj acent wo 20@en843g rot at e about axes extendi ng t hroughpthaspedoloarisy or
where wal | s adj acent an openi ng bend al ong pl anes extendi ng through the
walls The elimnation or alleviation of twisting may al so i nprove
subsequent process steps of form ng capacitors or other circuitry within
openi ngs 62 and 66. [0047] If capacitors are formed w thin openings 62 and
66, such capacitors nmay have any suitable configuration, and may, for
exanple, be pillar-type capacitors or container-type capacitors FIGS 10 and
11 il 1 ustr ahes exaapionl prdoodiembodisent. Ao paitioesof mspaacapaed 8058 t he may be
fornmed withj j . ri capaci tor
storage no Sn‘ﬁg‘f"z? %]Ig%ﬁ'@g%}ageq (S)?grgd‘p %’t%hﬁaﬁ%%%éeﬁé”gg‘é&pgﬁl‘:%%é‘;’ %369 noggd in

el ectrical ®&afdction with pillars 38 and 42 The capacitor storage node

rrahg_ri al WB-YO%EOFF"C@:%_C@HWF%M& &\gleﬂal_@b@%ﬂﬁé&l&&iﬂhm_d{é@rﬂﬁb&@zg‘ﬁ@ 66QMRQSdrt i on, | or
coO Il nation .o el ectri con ct e.Cco 0S| t1 ons an nay, . I or xanpl e,
conprise ona”'8¢° ?%Tl]aeter@f 36(:. 0%8 g é%c{lf(jerlcﬁfyec?g\ﬁé'gg?%@wyot??d fEgegen &8%@%433 Pfstﬁe( f or

i nstance, cuerdercndideeinthelepan cistsedinnal wiew dye o thepalians Of Dateiials Tharos0

titani um tERYYS BMingtledh kdhbTbd. Bfre chpRREk B TEARANBY BB FOMRQUIRSI o

i nstance, tal sili (fl.des, met al nitri de, Oﬁtc é The storage node materi al
is patternée e%fefaﬁwa?u iR CHBROETPHPT CRPRRYR O S PHECHBRIHYE ¢ tiggeathot
extend out waaydfo ekdrerlapempigsilit@OASjdepsiicon ntive, aafraent dvagiuehgye node
mat eri al 9%ét§rigl§(mQigh@tmét@rﬁﬁtbefﬁa%t@falsthﬁﬁné@ﬁﬁrebtﬂé éonggn@d?gﬂ%gh%vg G 9)

may be renoved At Ileast ortions of materials 76 and 80 may
sacri fi ci al NPT 86708 UHIBHI nents. After portions of materials 76 and 80 are
renoved, onl0o5ihat t Capacitmaplate redtsial$4 ia fim8@ over thei capdcior didleetriglmhafermlgppor t  t he

st orage no - j 0 g:gfgg 1 i i i 2 1S for med
Wi t hin opeﬂiﬁwgﬁé p%@’”gén%z%@%alﬁﬁ 0 e(rc\lkotsri9 %}e%%&%??n%?%%%d&g%m _ eelsgfapaci t or
di el ect ri c RatergNodasyn e shYrrrEersERclipatiney ado Be reens giriggals ibdes in t he

shown cr os seesEld. igphalingiieemvretiiveed. OTHeftapdeasrtplanmatfial el ebmpiss afpsaabe 80 (FI G
9) having b&@dﬂic%@}@%SS’cnVJ&]%;%Q%C&%S%MH&‘[%k%Péléétﬁcagﬁ%%dcﬂbeéE%}’ oSl > oY
ally u np Ion or c I nation ele

sui table electri Insul ative conposi ctrically
i nsul at i ve #¥6ipRYsiof PXTple, gefpprise one or more of materials discussed above as being

suitable for capacitor storage node material 90.

[0052] The embodiment of FIG. 10 may be considered to comprise dynamic random
access (DRAM) unit cells containing the capacitors and transistors. The central pedestal
40 may be electrically connected with a bitline 95. Accordingly, the embodiment of FIG. 10
may comprise a pair of DRAM unit cells sharing a connection to a bitline. Such DRAM unit
cells may be representative of large number of DRAM unit cells simultanecusly fabricated
as a DRAM array.

[0053] The embodiment of FIG. 10 has the dielectric material 92 extending across
capping layer 82. In other embodiments, the dielectric material may be contained within
openings 62 and 66 so that the capping material direct the contacts capacitor plate material
94. If the capping material 82 comprises an electrically conductive composition, such may
advantageously become part of the capacitor plate that extends across construction 70.
FIG. 11 shows an embodiment in which the capping material 82 comprises an electrically
conductive composition, and physically contacts capacitor plate material 94. The same

numbering is utilized for the structures of FIG. 11 as is utilized for the structures of FIG. 10.



may, for exanple, conprise silicon dioxide, silicon nitride, and/or any of
various high-k materials (wth high-k naterials being materials having a
di el ect riwocomstoss3s greater than that of silicon dioxi dertfu3e@mbjosGapacitor
plate material 94 is formed over the capacitor dielectric material and

W t hin openings 62 and 66. The capacitor plate material may be forned on
both sides of the storage nodes in the shown cross-sectional view due to
the portions of materials 76 and 80 (FIG 9) having been renoved. The
capacitor plate nmaterial nmay conprise any suitable electrically conductive
conposition or conbination of electrically conductive conpositions, and
may, for eXHrmdoestrlﬁ:OdSmdsfiFKe 10Nie Gfat ofoN@. 1f mapbetdralisred tsirss@tbnadpave as

bei ng suitaghkgyf %‘raycapacitor storage node material 90. [0052] The

enbodi ment of |I\EII 10 may be considered to conprise dynanm ¢ random access
(DRAM) uni t [0Q84] s EsrR2hodimegistohBlGSapdd e teo dayarsiof aiise Beisrial (78mne 82knt r al
pﬁdeshgl d40armaa/s.§@e|:%@<fg fidreaXddizgd GMEURESE)E th MhdridmBodinkhts,Hord than lAGd:IQ{]édé ngly,

t he enbodi t.0 c ai essarlnga
connect i onn%gatgcebm?t?rfar'l@ay %ﬁéﬁm%m nt]?lrleqhao qnleéayﬁa%?ﬁg\%mf'%ﬁerd g'@?ﬂ ey e of

| ar ge nunbelormodd. DiRANBENGe, FiEeN? shoyismaonsgtetnans 180 doglprisingihesd laysrsaof BRAM ar r ay.
[0053] The ﬁ%ﬂﬂ'aﬂ@ﬂ&o IQferchLfGon éleE@)GSIIICB@ Iq|r<§érﬁﬁétro'F¢%r@F ﬁﬁ]{lﬁlnu%gertﬁ\ﬁt enf“ ng
across cappi he dielectric material may
be cont ai ne‘ﬁi'ﬂa’ﬂ’ﬁ%/%sdf)@ﬂ'?‘ﬁg%bo@geﬁﬁr e@%?ég%tﬂ Y"h‘?rﬁép%’%’ﬁ g material direct
t he cont act $0@&paceomsirugicat e cratpesdsghe @dde-dontairite ncapal TR) firshnateria [78,82

conpri ses aéhoeflo%txrdlzgég |166n%9ﬁ)tngiﬁ§] 'm‘é?enﬁl%%%bésb@ Boove U¢Re filedmAAchapiY Agpousl y
beconme part of the capacjt hat extends across construction 70.

FIG 11 sho%cagﬁ'd@rﬁsa&r%we PSR ?m' PREVELPIPRY et CPPATeSEFeESpr i ses an
el ectri cal | pticondiegéli102 ocmnposytiditedinilicanconpinygj oatkliay 8¢ omddiiohalycapaci t or

plate materiak 4 nlébecoﬁf’an@es%@@&{dwag okiizstt .dcba@&ht%mq%ﬁq%naﬁbys&ewh%s of

FIG 11 as is utilized he structures o e construction of
FIG 11, | |f'r€é°‘?%'ét“°%'f”a‘i§r'@a a”féomﬁws Béhigdefigedeaterig! 195 By B 19%n of a DRAM
array. [0054¢056he ®iiadiavamtil 066 frhyGBMpBsdard dhaeeoinpssitiony & Gisdabsddat ti ce

mat eri al (7&&9%&@%&B@H@a%r%g'{na ompogaqr@ggcgasangh oerﬂkoég‘!)ag slb<o§0) In

ot her enbodi nents ers ice na e forned,
and nore t hah Gfri@“'fFed}?@F“%ﬁ‘ 78a9H-168% kﬂlsf@é egpgimeHs. r?ﬁ?f tHe lattice maief'aﬂs 78,

102 and 106 will be the same composition as one another, and will all comprise, consist
essentially of, or consist of silicon nitride.

[0057] The materials 78, 80, 102, 104, and 106 may be referred to as first, second,
third, fourth and fifth materials, respectively, in some embodiments.

[0058] The materials 80 and 104 may be the same composition as one another, and
may both comprise, consist essentially of, or consist of one or both of polycrystalline silicon
and amorphous silicon; and may or may not be conductively-doped.

[0059] In subsequent processing, capacitors may be formed within the openings 62 and
66 of construction 100, and such capacitors may be, for example, analogous to the
capacitors of FIG. 10 or the capacitors of FIG. 11. FIG. 13 shows construction 100 after
formation of capacitors analogous to those of FIG. 10, and thus shows a portion of a DRAM
array.

[0060] The various constructions discussed above may be utilized in electronic
systems, such as cars, airplanes, cell phones, computers, etc..

[0061] FIG. 14 illustrates an embodiment of a computer system 400. Computer system

400 includes a monitor 401 or other communication output device, a keyboard 402 or other
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formed For instance, FIG 12 shows a construction, 100 conprising three

| ayers of lattice nmaterial and two | ayers of non-oxidized silicon. In
referri ngwbodoy1@s4s8, simlar nunbering will be used as ipsTutsRd0v@EH18bOVE
described FIGS. 3-1 1, where appropriate. [0055] Construction 100 conprises
t he oxi de-containing material 76, first material 78, and non-oxi di zed
silicon-containing material 80 di scussed above The first material 78 may be
considered a first lattice material, and construction 100 further conprises
a second lattice material 102 over non-oxidized silicon-containing materi al
80. Additionally, construction 100 conprises a second non-oxidi zed

si | i con- congcmrimg@tioreihgut dalicel B Ovethetobard 384 onéthérbsdril 684 @y @iryal , and

conpri ses %n cp.)g o%i%%]; IldGCoEF oﬂ% ge{té océlsglggﬁmteﬁndnattlgars oane rgl'é)r#ory LleQ/%Seg)%The

| attice nmater ositions’ as ussed
above rel at Me@owew@fpﬁﬁww @y@ﬁse@ aff@MG? @meyelﬁo@n@rﬂusfearaﬁymn

conposi ti Ono&@IeQ R@h Qﬁdr@é%tnlﬁ cQ(f‘u|t}yabrtdc§<%sfﬁ?ﬁrﬂrvld@£ﬁne71§)ryaé§“s itQRe artdy. sonme
enbodlnents of the will be the sane

conposi tion oH?rQﬁgY%g?‘“@Hﬁmgﬁ?Fmﬁﬁﬁﬁ%%ﬁﬁpF?@”%HﬁﬁyfgfmﬁggﬂﬁP?aIIy of ,
or consi st wémgiylceltsod haptdresteg[aD0 A cifhdrymedydiei utilzed 7@ coi8@yind DRymddd, and

106 may be 663\£/@énrrﬁgn6r9d@ﬁcef40§ %F\d pr%@é%@&%st Qh(ths |Ilus‘?i‘al{e'dh1 fﬂ@glof:ll di é(gl'amF erials,
respectivel he materials d may be

) rTb .
e same. coltbOTA G HOIGHE HRBIT a5, EN P AGEHT ClnserSang BoHey
essential|memmmﬂms@Uhauﬂheaﬁdommn@msMmmhwdéspuiycrystalI|ne silicon and

anor phous  si (I)dsﬁj)n PR sBrRvies 4mampre€p% ? n;gr%ésycﬁln%dglg P& asgo%giﬁe%] In

subsequent roce55|n8 capaci tors ma en|ngs 62 and
66 of constPEEPYIHIZEHHI @ﬁ(ﬂ“@ﬁ'&ﬁ‘%&ﬁ'ﬁﬁ”*&%%ﬂ}“%” a?“GFdaé%ea anal ogous
to the capaahiicainsentd dideldsed Adleior t he capacitors of FIG1 1 . FIG 13 shows

constructio L of FIG
0 and-t hudoUBaD, bt bRl iy G ERPALL o hety DR MAC AT by bOfgE:
constructlOQ%AMJ@EG§§EEC%B@V@“ﬁﬁ?mbgmmﬁﬁ$W%%&eﬁhe@mectron|c systems, such
as cars, ai l[qidea]'IESFIGCEé||Ius|&h@§163mpﬁﬁﬁamﬂﬁcﬁﬁﬁgraﬁid$a hlghﬁ’é})@ﬂc}rgﬂlz@horﬂ-&an

Il 1ustrat eselgctroﬁngysi%q?{)ﬁ ng*ﬁ% 7%8 Utcgl!"res ¥| to for xamf)ledev:'lrrg gﬁer syskt em 400

i ncl udes a noni THUN on’ out eyﬁoard 402
or ot her comfagfise aentehsysigpuer @wthe@%vs@ﬁdh@t emptobiea b@awow asggstatesr boar d 404

may carry &memory. Electronic system 700 has functional elements, including a processor 702, a
control unit 704, a memory device unit 706 and an input/output (I/O) device 708 (it is to be
understood that the system may have a plurality of processors, control units, memory
device units and/or I/O devices in various embodiments). Generally, electronic system 700
will have a native set of instructions that specify operations to be performed on data by the
processor 702 and other interactions between the processor 702, the memaory device unit
706 and the I/O device 708. The control unit 704 coordinates all operations of the
processor 702, the memory device 706 and the I/O device 708 by continuously cycling
through a set of operations that cause instructions to be fetched from the memory device
706 and executed. The memory device 706 may include DRAM formed in accordance with
embodiments disclosed herein.

[0065] FIG. 17 is a simplified block diagram of an electronic system 800. The system
800 includes a memory device 802 that has an array of memory cells 804, address decoder
806, row access circuitry 808, column access circuitry 810, read/write control circuitry 812
for controlling operations, and input/output circuitry 814. The memory device 802 further

includes power circuitry 816, and sensors 820, such as current sensors for determining
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m croprocessor 406 or other data processing unit, and at | east one nenory
devi ce 408. Menory device 408 may conprise an array of nmenory cells, and
such arr ayormy/fes3goupl ed with addressing circuitry for perassaong2119

i ndi vidual menory cells in the array. Further, the nenory cell array may be
coupled to a read circuit for reading data fromthe nenory cells. The
addressing and read circuitry may be utilized for conveying information

bet ween nmenory devi ce 408 and processor 406. Such is illustrated in the
bl ock di agram of the notherboard 404 shown in FIG 15. In such bl ock
di agram the addressing circuitry is illustrated as 410 and the read

circuitry iwshdthdrashensdreckiiasindl@y-thr&86/d bodduatg3eds ordey higr-ti&bolmygn-cor r espond

Lo a procesagl,dRdube. ROM.ASRACIRLEGARIBIMIdL Lasd M hkhe, gRful e may

conpri se in accordance wit 0S€ er ein.
[0063] Menmo?ifpuigie o8 ter WGYJ‘*H@? rfIERGeIPEANg. EUlY BRner RrovidieLs frst V&?r'i@i'nﬁwh
conprise D%\éés%mdy BEG fOESION EIRIE Socdhd horama@dthrﬂsa@&ss afld seLies e@b faerei n.
[0064] FIG 11 trattﬁs gesm I |Sf| eg%pl ock Lﬁl! 8ram of h-| evel
or gani zatio%ro‘é?i'n%ﬁ §|”83V t%rlﬁmi KOIPUTHCT 66 RSOk 8 W to, for
exanple, a @mhpldﬂréxrrr@y@tyeqwesamprocess control system or any other system

that enpl oysogsep’ Oﬁreeﬁﬁ&ﬁoraasb.@%@g%c@tvs@cmm Ogms Ebﬁqﬁer&&egs&m %700 has
functional el enents ontrol unijt

’
romory dovi RETG PSR Eon hep P dopieof 15 op S e a bt it s to be
under st ood 4deagset! vie I9)imbe mitrierst drencé the ppdcassal 823or ofenpnodess 803magont r ol
uni ts, menopLy GeNRER (LY B e@E@ée%e l/v{tlpeuq@é/dnﬁ&ﬁs aébldé% h&us. embodi ment s)

Gener al | y, electronic sgst em 70 have a native set of instructions
that speci f yOWs&r athieorR¥ ‘{SCF'%EO%%?WWV&F? fepaifaledp stgle RIFROB 8E6PSSG2 and
ot her i nt eradts] @rserbet avdegle $dnécqpriod@SHIPr in DRRy lotréicatisrpy mieivation timai t 706

and the I/%&ﬁé%]qﬁe §8§ess€f@%d H'Eé:rﬁ’éry Hgwag(s 04 coordinates all operations of

t he processor he menor evi ce nd the I/0O device 708 by
cont i nuous| YOQ8BL| |H‘@%’€Fﬁr8rﬂ@ﬁ’s§”§é‘ﬂaydﬁe L’éﬁ‘é&“é“ﬂﬁ”ﬂﬂ%mt’cﬂ‘r&?s davire€YSiS PPURt i ons to
be fetched hoanes benmEmaiiyn HedkntepréBEsambdae cinti agplicdita-spedimimoddry, ce 706

[obes] P G 718 BT ARTRRABRERE,: Ay or “an el ect roni ¢ syst em 800.
The system [0069] The electronlc systems may be any of a broad range of systems, such as

clocks, televisions, cell phones, personal computers, automobiles, industrial control

systems, aircraft, etc.
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800 includes a nenory device 802 that has an array of nenory cells 804,
address decoder 806, row access circuitry 808, colum access circuitry 810,
read/ wri twocowimsdssci rcuitry 812 for controlling operat ipomaS2@9832119

i nput/output circuitry 814. The nenory device 802 further includes power
circuitry 816, and sensors 820, such as current sensors for

det er m ni ngwhet her a nenory cell is in a |lowthreshold conducting state or
in a high-threshold non conducting state. The illustrated power circuitry
816 includes power supply circuitry 880, circuitry 882 for providing a
reference voltage, circuitry 884 for providing a first wordline with

pul ses, circuitrora@®® for providing a second wordline with pul ses, and
circuitry 888 for pr9%%ggﬂg a bitline with pul ses. The system 800 al so

i ncl udes a processor or menory controller for nmenory accessing. [0066]
The menory devi de 802FW#E@KW@@“@@ﬁﬁ?@&mEMQQQK@ﬁﬂWUﬁnP%@thacessor 822 over

wiring or netal |fd)r3rﬁ{g|ap§hcbﬂ1 HB%de- %&.rn@rmatynammrg@era%duaomgkrét@ store data
which is accessgd Vi a ocessor 822 or

;
nenory devi ce 80% flrﬂé"e\ﬁ%@?%tﬁfﬁh?oﬁéj&?xldﬁ 08'3;[3'8@915}?@83% th enbodi nents
di scl osed herelmNWF@GB¥$OﬂthHmﬁOWM§WQEEUBEMN|mesvsm@umwaﬁmﬂ@an@abr|cated

in single- %&tmagan@fh@%%ﬁqhﬁgame.h@§e|e&oe|@¥teﬁhbme@w%lt@me%eé&mn%@ém gor chip,
in order to reduce he communi cafi on ween t he processor

menory devi Y880 Malpih RTPIPIRE °BF Bt bHiPeY Syikirsilige AEMestgus sichenor v

nodul es, devi ce famingertsird patedal ovap thel sesondoateriani cat i on nodens, processor

modul e, and aPRABLANERBEERY] 6RO ATeARtaRY | nol ude mil ti layer,
es

nultlchlp nodul ectronic sgstens may be a@y of a broad
range of systend@ EeERg %Eaflﬂ”bf&{%thet”@%w%ﬁg H?f”%@aie”ﬁ'h%ﬁé maferadhid
conput er s, raateoarddidlstison disxtbesontaiaing eamdriaolithsys bemsre saitdbly AdHes toefbien CLAI MS

| /we cl ai m, nmﬁ;I E@ér@ﬂg trgrpudchq}qémr&gn%erﬁa?%c%ﬂg%%tr i thﬁg)%gef&cédd%ﬁlt:on

conpri si ng: I'i'con di oxi de-contal ning haterial over
senlconduct%@”%ﬂ%@FWHE@“m$%ﬁn1ng a first material over the silicon
di oxi de-containing material; formng a second nmateri al over the first

material, the SI|ICO al IR teri mat eri
bej ng sel ecti veI y et Jg?]egnjggtmxfglca?ﬁptl gln?henﬁ'st and%]d'd Qerlat'% anSﬁt ﬁgsmcon

nitride.

3. The method of claim 1 wherein the first material consists of silicon nitride

and wherein the third material comprises a composition other than silicon nitride.

4, The method of claim 3 wherein the third material comprises an electrically
conductive composition.

5. The method of claim 4 further comprising:

forming capacitor storage node material within the openings;

forming capacitor dielectric material over the capacitor storage node material; and
utilizing the electrically conductive third material as capacitor plate material for

capacitors comprising the capacitor storage node material and the dielectric material.
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second material conprising one or both of polycrystalline silicon and

anor phous silicon; formng a third material over the second materi al;
form ng awpabdsenssd nmask over the third material; and tpamafsesomiodg i
pattern fromthe mask through the first nmaterial, second material, third
material, and silicon dioxide-containing material with one or nore suitable
etches to form openings extending through the first material, second
material, third material, and silicon dioxide-containing material 2 The

met hod of claim1 wherein the first and third materials consist of silicon
nitride. 3. The nethod of claim1 wherein the first material consists of
silicon nitridesand Whemneiod bitvairh hifurtienaivgrisiad forMRPA IRAS MAtetARPOIRS | ON

ot her than tﬁ’ (IJ !ng%ﬂalnér;[drf rq{?r} a4hfth Ja@eglar@% gfo%hh ?rla?elngl gr%m%t; ﬁ“ n t he third

material conprises an e % 'cal Ive conp . met hod of
claim4 further iRt Satadg! 'Sf'@ﬁnﬁfafh@ compaglionde th@ﬁ@mg@aﬁﬁﬂébaﬁﬁht erl aI Wit hin

t he openi ngs; fQPﬁdﬂeﬂ@feﬁ‘rEhQ&i‘d ﬁaﬁém@bmbmg Erhr%fdfﬁig&hé géneﬂmrou@mmw@pam tor
st orage node_materi al % uctive third

e er Do Moo alRh e Al i G LS SR T o
capaci t or stooteaw mad@l tederer theabpenmys thextehid dhrewghrthfirstantateriaalse®nd The net hod

of claim1 huetidiahirRMEid SHNEG hREH, NG Rafbrdl bhdsiidh @lokidb-cONH&Rind mgteml rd
material, and formng a fifth material over the fourth material; and

wherein: the fourth material is identical in conposition to the second
materi al ; and t e tr &msmhethed oiglairh € whatetnghafirsiptind hscethtnaersfseondinigf t he
pattern thrém hothe first material, second material, third material, fourth
material, fitth material and silicon dioxidecontaining naterial to formthe
openings to extend through the first material, second material, third

mat eri al, fourt 8. mat &neé @kthod offctdim matrdei @)knpasidg si l'i con di oxi de-cont ai ni ng

material. 7. Th%rmﬁ#g%g??c%r&Arédefnoﬁem?e&.a'wfh?fqhﬁemd ?ﬁé third and fifth

mat eri al s consi st Icon nit 'of claim1 further
conpri sing: for APRYICAPRAPT Biledicspalgia! prsHEe FRRASHI &oraget i MelsEal oeni ngs;

forming capacitor plate material over the capacitor dielectric material.

9. A method of forming a semiconductor construction, comprising:

forming an oxide over a semiconductor substrate, the oxide having a thickness of at
least about 10,000A;

forming an electrically insulative nitride over the oxide;

forming silicon-containing material over the nitride, the silicon-containing material
comprising one or both of polycrystalline silicon and amorphous silicon, the silicon-
containing material having a thickness of at least about 3,000A;

forming a capping material over the silicon-containing material;

forming a patterned mask over the capping material; and

transferring a pattern from the mask through the capping material, silicon-containing
material, nitride, and oxide with one or more suitable etches to form openings extending

through the capping material, silicon-containing material, nitride, and oxide.

10. The method of claim 9 wherein the capping material is electrically

conductive.

11. The method of claim 9 wherein the capping material is electrically insulative.
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form ng capacitor dielectric material over the capacitor storage node
material; and form ng capacitor plate material over the capacitor

di el ectriwormndoengss. 9 . A nmethod of form ng a sem condectrars2emensiinacti on,
conprising: form ng an oxide over a sem conductor substrate, the oxide
havi ng a thickness of at |east about 10 OOgA; form ng an electrically

insul ative nitride over the oxide; formng silicon-containing material over
the nitride, the silicon-containing material conprising one or both of

pol ycrystalline silicon and anorphous silicon, the siliconcontaining
materi al having a thickness of at |east about 3,00gA; form ng a capping

mat erial over the silicon-containing material; formng a patterned mask
over the cappi ng,mt g aluod0d i 8URLALT th@ggc%n%ﬁtsﬁ.kg Bl fecpsk thr ough
t he cappi ng naterla sil'icon-contalning na ' d 8 oxide with
one or mor eagsirist b Niidet whrsein hg CRIgRiM el ﬁgiye@h(ta@mﬁtﬁ@suhmro@mmmwe cappi ng
material, Sinhich&arGHerinthe Bapit @idtetial cofptisdsdR.eldidaiPrisdRtiveride. The net hod
of claim9 wherein the capping material is electrically conductive. 11. The
met hod of claim9 wherein the capping material is electrically

insul ative. 12. TRe mtnetitbdaf forhiag emsOMmigprelueipncanbtection, Fgapmisivgnt ai ni ng
material is di rQ&le}@ e@élﬁsbﬁ‘albx@lé]@onmﬂlﬁd AferidVBRr g's@mrcgr%u%p@ds@%af@lﬁle” al is
directly agai nst ont ai ni q&lnaterla d wherein the capping

he
mat erial conpri §‘é’§“rl§’rf‘ fbﬁ“éﬁ?‘?ﬁ WHH§-GPria 'H?tF"\PéOYﬁrf'}esd'éon qideCoOf3MEd of

form ng a seatedonductor construction, conprising formng a silicon

di oxi de- cont ai niygay iRt & Aloi8Y Sfico n%%p@@ﬂwato% Q238 lioonl 07 M NG 2

first silicon nitride-containing material over theé
di oxi de- con@@PﬁFﬂﬁaWﬁﬂg?Fﬁ? fornlng a non-oxi di zed silicon material over
and directly agdéomtity « deeordd dilsdn siiride-camaining madeal oosrtand dirdegy agdiret thal ; f or m ng

a second Si%ﬁQﬂﬂhﬁth&Qﬁn&&ﬂ{%h@'ng material over and directly agalnst t he
| Ia

non- oxi di ze con nater and providing a patterned mask over the
second silicon mmrevdinget Redginss ﬁpﬁ@ov%tﬂwgls?cgpd Siligpg nitride-containing material, and

transferring the pattern from the mask into the underlying materials 1o form openings
extending through said materials, the transferring of the pattern comprising:

etching through the second silicon nitride-containing material with a first
etch;

etching through the non-oxidized silicon material with a second etch;

etching through the first silicon nitride-containing material with a third etch;
and

etching through the silicon dioxide-containing material with a fourth etch.

14. The method of claim 13 wherein the first and third etches utilize identical

conditions as one another.

15. The method of claim 13 further comprising:
forming capacitor storage node material within the openings;
forming capacitor dielectric material over the capacitor storage node material; and

forming capacitor plate material over the capacitor dielectric material.

14



transferring the pattern fromthe nmask into the underlying materials to
form openi ngs extendi ng through said materials, the transferring of the
pattern owopoesiosget ching through the second silicon nicirds2eonsaiini ng
material with a first etch; etching through the non-oxidized silicon
material with a second etch, etching through the first silicon
nitride-containing material with a third etch; and etching through the
silicon dioxide-containing nmaterial with a fourth etch. 14. The method of
claim 13 wherein the first and third etches utilize identical conditions as
one another. 15 . The nethod of claim 13 further conprising: formng

capaci tor storage. nOd&néiﬁideﬁfo&hing\fétsahiﬁoﬁdﬂetoD@ﬁBﬁu%g@i, c&ﬁérﬁin@? cang}tor
dielectric materjal ov . e _nade teri an orm ng
capacitor plate fz?rram %%‘[COO\Q@F'S%ﬁ%?Aé%Q %?t%@ap |r3{l8@fc?)@°t%?u§?ti’r%?’. 16 A net hod
of form ng a serf®PeWrRigsiGHicorunEF-erntaiD aafal Pydr iy sliepmiietdeacosiainingon

di oxi de- coniaiehdiNg Material over a sem conductor substrate, formng a first
silicon nitride-containin terial, over the silicon dioxide-caontaining
material . form igroA TR RURPAT AR Crat S TP BEF-cprangy meiegr. he

ni t ri de- consil@onicagaining eatesifl, conphesirgl dne cobetie ointobcrysalijinemslicen biad arg@pipssi Nng one
or both of gplycrystalline silicon and anorphous silicon, formng a second
silicon nitride-containi n% material over the silicon-containing material,

form ng transpar@M"9AT60H Ve NirHecervgRgmeteral our thi FlcPyECt@MERi ni ng
materi al , foawtidlg silicon oxynitnde over the transparent carbon, formng a

car bon- cont ai ni ngwgﬁgiamsgérmka% cﬁ@m Q&oﬁa@.ncok@ﬁnd%i.éoh@faghﬁ%r%&iaﬁ, nde,

form ng patterned photoresi st mask over the carbon-contai fi
antireflective dYAINIRYcor PYREIOBPYS MY L PRATEFHOPYE om t he phot oresi st mask to
t he transparent featiyansarbon-containing antireflective coating over the silicon oxynitride;

forming patterned photoresist mask over the carbon-containing antireflective
coating;

transferring a pattern from the photoresist mask to the transparent carbon;

transferring the pattern through the transparent carbon with a dry etch;

transferring the pattern through the second silicon nitride-containing material with a
first nitride etch;

transferring the pattern through the silicon-containing material with a silicon etch;

transferring the pattern through the first silicon nitride-containing material and
partially into the silicon dioxide-containing material with a second nitride etch; and

transferring the pattern through a remaining portion of the silicon dioxide-containing
material with an oxide etch; the pattern within the silicon dioxide-containing material, first
silicon nitride-containing material, silicon-containing material, and second silicon nitride-

containing material forming a plurality of openings.

17. The method of claim 16 wherein the silicon etch utilizes an oxygen-

containing reactant.
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transferring the pattern through the transparent carbon with a dry etch,
transferring the pattern through the second silicon nitride-containing

mat eri al wibt2bosaoBissst nitride etch, transferring the patterus2sdonsugh t he
silicon-containing material with a silicon etch, transferring the pattern
through the first silicon nitride containing material and partially into
the silicon dioxide-containing material with a second nitride etch, and
transferring the pattern through a remaining portion of the silicon

di oxi de-containing material with an oxide etch, the pattern within the
silicon dioxide-containing material, first silicon nitride-containing
material, silicaog- comhainsinbg@offrliens ahere@nd second silicon nitndecontaining

material formng_a_ plural.i - i I 17. The nethod of .M 16 wherein
the silicon etcﬁh%?ﬁ?ﬁgggh%ﬁ”%&9§£ﬁ%%ﬂ$§?%?HEQW§38i@%?i%wtﬁ%@bgg?hod of
cl ai m 16 whatogt 20.000heansh | i con di oxi de-contai ning material has a thickness

of from about 1Gh&XKbOnLontaRAYIaRAal PO ERESsNRork bbdt 800620REBbAI Ng nateri al
has a thICkﬁfi%ﬁpf from about 3, OOgA to about 10, 000A. 19. The net hod of

claim16 wh the silicon dioxide-containing material has a thickness
of from about 10, 000A to about 20,000A, the first silicon

nitride-containiag MLehbRbg Basid 15 Rh&kipess of from about 250A to about
5QgA; the silicon-containing material has a thickness of from about 3, OOgA

to about 10, 00040 A" PREIGEXHHUNSTRIPER Aahd tHoRss COMMAMRAUhE YRR i al has a
t hi ckness odmiw;nnamﬁout 10gA to about 150gA. 20. The method of claim 16
further conpri siyfighodHEN MBS 'ﬁiﬁ@%at@ﬁeﬁ%gg&h[&%s@Pﬁ'cﬁéé@oluté@o;&m)n the

openi ngs; forn1%% capacitor dielectric material over the capacltor storage
node nat er i &out 304;

the silicon-containing material has a thickness of from about 3,000A to about
10,000A; and

the second silicon nitride-containing material has a thickness of from about 1000A to
about 15004,

20. The method of claim 16 further comprising:
forming capacitor storage node material within the openings;
forming capacitor dielectric material over the capacitor storage node material; and

forming capacitor plate material over the capacitor dielectric material.

21. A semiconductor construction, comprising:

a silicon dioxide-containing material over a semiconductor substrate;

a first material over the silicon dioxide-containing material,

a second material over the first material, the second material comprising one or both
of polycrystalline silicon and amorphous silicon;

a third material over the second material;

a fourth material over the third material;

a fifth material over the fourth material;

openings extending to the substrate through the silicon dioxide-containing material,
first material, second material, third material, fourth material and fifth material: and

wherein the fourth material is identical in compaosition to the second material.
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form ng capacitor plate material over the capacitor dielectric material. 2
1. A sem conductor construction, conprising: a silicon dioxide-containing
mat eri al woenosaosssi conduct or substrate; a first materi @cTasesooibaisilicon
di oxi de-containing nmaterial; a second material over the first material, the
second material conprising one or both of polycrystalline silicon and

anor phous silicon; a third material over the second material; a fourth
material over the third material; a fifth material over the fourth

mat eri al, openings extending to the substrate through the silicon

di oxi de-containing nmaterial, first material, second material, third

materi al , fourtteomat gné ednstutlod bffctalin pRivesreialtie fagiGhivh@idgiftn ndaki@alk esHstsh

mat eri al 'SmS9§&$ﬁ§8$ in conposition to the second material.22. The
construction o 2 1 wherein the first, third and fifth materials
consist of silicon nitride. 23. The construction of claim 22 further

conpri sing CapaQBtOrT&i&ﬁ@&ﬁmﬂﬂﬁ%mﬁﬁb@ﬁhﬁéx%mbhh@ the openings; capacitor
dielectric mater| al citor tora e node material; and capacitor

pl ate materi al 69%C”Wﬁ%”@ﬁﬁbg?F%%”@W@h@ﬁ??? EMd¥erial . 24. The construction
of claim2 1 whergdaiotdimedtricrreatermhalet the cdpavidretaragesiodomstiesdl; avkl si | i con

nitride; and m%?‘é&oﬂd‘ﬁe flafelif) UBURS debcitoPaiBb&Rd Mhead| Y conductive. 25. The
construction of claim24 further conprising capacitor storage node nateri al

wi thin the openings, and capacitor dielectric nmaterial over the capacitor
st orage node nmtdri allhe amdirwkiar iclaind Bewadreio tird festlahy theo mateaials vensfst 6t h

et er i al i SofaRARideOinoRldlch FBIR dbnd Mok ARARIbAKRIROTPI | Sing the

capacitor storage node nateria e die ric material

25. The construction of claim 24 further comprising capacitor storage node
material within the openings, and capacitor dielectric material over the capacitor storage
node material; and wherein the electrically conductive fifth material is capacitor plate
material for capacitors comprising the capacitor storage node material and the dielectric

material.
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