SEM CONDUCTOR CONSTRUCTI ONS, AND METHODS OF FORM NG SEM CONDUCTOR
CONSTRUCTI ONS TECHNI CAL FI ELD [ 0001] Sem conduct or constructions, and
nmet hods ofwbaomringsseni conduct or constructi ons. BACKGRG®JNDS2009/032119
[0002] Integrated circuit fabrication nay involve formation of high
aspect ratio openings. Such openings may be utilized for fabrication
of various circuit devices, such as, for exanple, capacitors. An
advantage of formng the circuit devices within the high aspect ratio
openi ngs may be that the devices can then be nade to occupy a.
relatively small footprint of a sem conductor wafer substrate. For

i nstance, capaci t§ﬁ§”"$%%anp¢fﬂﬁwm ANBIMETHERS QIRTRMING have

t he same capacitive capaci t BERECONUETORGDNITROCTIONSUt nmay be forned
to be very tall and thin so that individual capacitors occupy very
little sem conductor real estate. [0003]Difficulties may occur in
formng tal ITEGHYAeBFMitors in that the capacitors may be prone to
toppl i ng. Varoootls retriivoosicloascesthetns,dey ekbpdc! fotrhin@senidchdgtor oppl i ng
of tall, thip.saRagktors, with some of such nmethods conprising
formati on of a supporting lattice structure that assists in retaining
the capacitors in a desired orientation. Sone exanple lattice
structures aBACKEFEBMNDbed in U S. Patent Numbers 7,226,845 and

7,271, 051; agpops | !rﬂ&grét&i difeot fatPHQtloh%g ﬁnQ&vé\‘UFm@Jn gggﬁé%@%ﬁgpenmgs
[ 0004] An ex xt endi ng

Lo oanha T A Sl lne? e b e R et Rl B e B s s 01
and 2. [ 0005¥fnege. capasfiorpsAmadyentasontprainmihe denibtaviges within thohigit aspect ear | y

process st ageticfpehil® rity®e@fSihe HBGces 68Sthéiin08 101&c@d9 RRELISEF srdall
sem conduct qg?tér%P ?ftars%%%bna%{:to%%r Stll;s%'?te S otﬁns{a%e cerpacut%rsr}orm%gﬂsl'fgal line

consi st essen or cons ., monocr

silicon |i g HRePsFt EfB?)@tF"WJ% WEW‘R@F@EFH%IC%W‘W’E@&R?@ a@ﬁtotherr‘??éact'te'ﬁ»rﬁsﬂ may
" seni conductdevamed hedervaiyed ana thin' el DWW tpbcivishstupatey imean any

constructi Orgeﬁ\feembéuag gﬁ{p conductive material, including, but not

limted to sem conductive materials such as a sem conductive

waf er (eit hel083lon@ifistiesmaycsenr Pangdahihin capasiors infiat theserartosy may

t her eon), are pseritciopdiog t Vavieusmedtiends hdvelbasredessi¢pe fdn @voidgaomliay of tan,

assenbl i es ihin capacitors, with some of such methods comprising formation of a supporting lattice
structure that assists in retaining the capaciiors 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 semiconduclive
materials such as a semiconductive wafer (either alone or in assemblies comprising other
materials thereon), and semicohductive material layers (either alone or in assemblies



conprising other materials). The term"substrate refers to any
supporting structure, including, but not limted to, the

sem conducWio\28091838 r at es descri bed above. [0006] The HeHUR0¢Pd\iek1dr
substrate 12 supports a pair of transistors 14 and 16. The transi stor
14 conprises a gate 18 and a pair of source/drain regions 20 and 22.
The source/drain regions extend into base 12, and may be either
n-type majority doped or p-type majority doped. The gate 18 conprises
a gate dielectric 24, a conductive segnent 26, and an insul ative cap

28. The gate dielectric nma i se, .exa , _Silicon dioxide;
the conduct i SERIERHIAT " %ﬁb%?%’?’u%’@s‘@ﬁe %?%%SL@PO”'”Q structure,
conducti vel ymdu{bmj batenpt lipadiecthe permieandudtivd substetes|dsscribauichbove.

met al - cont al Nbdbe] cmm@unﬂ&qduamuw@tel 1@%%@&5 y .mms&g;ré BYHH 1§B-Vhe
conpri se,

Coaber o 50 kv BRE B Sngiese BB a8 o etk PR Mard Tl L
such si dewal $ousieéicain @glﬁmﬁx@@ﬁwfqt@ée 13, end msodrgsitber nsimemamtwﬂop@d od@;

[0008] The trgps inﬁjbﬂ{r ddiRd.C PREateSBSoRpERE B g8 dieBtkd ££4 dbiuktive e@n&m 2,

and anot her source/ % The source/drain r g
ext ends into rb 2 me Eve caﬁ&g g'}'h%lg;gfge éﬁetleﬁ [i¢ may Eomﬁmse far examp?egalpcon iomde

p-type ngj orih?yowﬁﬁﬂsem?ét%’ﬁ%’ CB*ZPT(*,S@W PFS’@,%EB pfigan a‘t"é'y'd’Pléﬁdect ri c 24,
conducti ve SeguEntucEd maifia, hesisl-al merl-eapindg ch[Scﬁzt:I&:S a6t ps Rvalaus! y;

and dewal | I dewal | s of the gate.
[00035 | sol at .%ﬁ‘ﬁg%& n%g %&ISQ f&%%a@ﬁ?%ﬁé&l}gwg;ﬁdr ate lzsaoy acent X

sour ce/ dr ai n PG orfsPaFE" sifitrad ApaceRO pYBIRIng iMerBrB1s Rug's cbhe 8¥pond
to shal | ow t 1&nodsics eitiatall epacegiay eempraadommymaaslicdnmiigdel i con di oxi de..

The isol ationg o’oﬁf' Om%trgﬁs)’stcﬁhge&rﬁﬂrﬁééal bt @é&?c%/d%ﬁl%&@ﬁgi ahdladof@} ONs
20 and 34 fromo

her cir An el ectrically
i nsul ati ve n-EF{dgn rﬁ%o'é T&“&é %?FZ#’B‘%WG'OB@ ﬁ%‘é(ﬂst“}i’eba’f?é%ﬂ%?‘aﬂe 14
and 16. El ect¢ithecalybymaoriddmed viep-peadosgioriy ¢opsd, e cated240mpristeihd gale

t hrough the @él@&ﬁd’24c@dn|:i%tlbé'b%§|ln@ﬁt|2H%nfm1t5@§tlv§k:ap?’z_@ disRuRb@prelibii) And
connect with i ons respectively.

[0011] A stacingvfﬂsmcersg? a'ieﬁg ?ﬁ%ol? a |é"\j/“:"e""""!IS é}%lga} 36 and pedestal s 38,
40 and 42. TH@DO8} adsolatipmigoioatetd axtenil ingy subsliattel2cdincent $rUrRg/drait €eiPRs 2046,
a first | ayesndd. The Sihtio eagions kY &Qresp&m& OBAIbwWIEhdhRsdiBBh RGIBHd)Gnd may

mat erial 50, co@l%ﬂ'\ s"fhbér?&é%@ ﬁygélat%g e%ong l'ngségg 10%3} %dlaqgmu-rrcg%re!uﬁ%? ér?s 48

and 52 ul ti mat I'nretarnrng capacrtors.
The oxi de- co%ﬂ%fidr?i”'ﬁ@mr?ﬁ‘ﬁé?”i"%ﬂ%(”ﬂ‘@ha‘?‘iﬁ 50 may consist of silicon
di oxi de, or Ii®0j0L Orsi efxictriodlly trogleitye siatariel@a egbaisiode a0l betweandbaiRgeistors

bor ophosp hosu anfaatse EQLtﬁ‘(,%ﬁy cdaﬁ&ﬁw}%%éétélﬁ’é 8o &lo%%xteﬁééﬂl%r@édh heat e

gl ass, etc. ‘1[1 é{ %ans z%repss Ir “54 IS over th/e econd2I azyéer 52
of si | i con n‘?? rfca insy gl to slectrically connect with source/drain regions 20

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 layers 48
and 52 uliimately 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 lhe second layer 52 of silicon nitride, deposited
antireflective coating (CARC) 56 is over transparent carbon 54, bottom antireflective coating
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antireflective coating (DARC) 56 is over transparent carbon 54,
bottomantireflective coating (BARG 58 is over the DARC, and

phot ol i t hogoaphiiosikt y- patt erned photoresi st 60 i s over FodraisBéegs21The
DARC may conprise, for exanple, silicon oxynitride; and the BARC may
conprise any of various organic materials (i.e., may contain carbon).
[ 0013] The patterned photoresist defines a pair of openings 62 and 66.
[0014] FIG 2 shows construction 10 after the openings 62 and 66 are
extended through stack 44 with a plurality of etches, and after the
transparent carbon 54 (FIG 1), DARC 56 (FIG 1), BARC 58 (FIG 1)
and phot or esBSRCES i PYGGThGBAF‘ﬁaW sheleliihageaptiorliy-pareined pheteresist fifyip over the
CONPri se ONEBARE.ETHRIDARESMAyToRNisa e aamgu@.camy@mmh@mmap 56 to

e b1 ar e s HERbEAR AN aRhe J b ARAADY o2 bRl Ellhy || 2] 09 92/ 502 T

penetrate throug} rans ren car tch may al so
remove the phYY! esﬁtha‘WeﬂﬁEPt?rﬁ#tBﬂRes %Ba'f%%%"lﬁ‘ﬁ%@ﬁ@%%etch may
utilize CH2FMo1@HFFIGI2dhOEs dodstpetvatin atie tHehpetinBER afd 66 drdextéray@r 52,

and to removg,, E&Hestzgﬁlzﬁ:wﬁt@a IN%P&% of SAHES an@gﬂeﬁaﬂg %8%%0%0#% d:GZ G 10

pass through the to OXI containing nmateri al np'.i si ng
CHF3, 02, CIW%QE M BAYCORAENCHE @ G‘? phofosstst 8uFFunkieve Pﬁeau?jPP‘fﬁ%eThe

second ni triaehel agpcoriisaors nuee &ioieds to/extant! thrdugl tHe ®ARCTSE and DARC 56 to the
oxi de- cont a't@n%ré@-@a@ﬁdn% f&l@wet‘f bm&)étch %Eﬁ OQ qgger{%{ratmc) Rthe
utilized to rermvearerrgw orti ?1 Dg’ gglp%g\ntalmng
material 46 TOSREEPHEARRD: SH o) sl re"i“?\"@ e ﬁ@ﬁ?ﬁ‘?‘eﬁqta” ACH4
(FIG 1) may? sdsemanetst may vdiee CHe . diHthpmOdtagensiists e upbar otigh laybrés2t op
ni t& i fle | ay edng®2rebibid thd DAGC X ni@E o), @4 4nl AP Phay Qéutﬂiét):ﬂ ﬁ@éa{@@fhr&n?h Ihakﬂfp
condi ti ons. at i e tran
openi ngs 62 ang%gglmm rggigt'a?gi }%' tCh o astmglL)aé)Hv\F/lgl;1ts %za”d”‘rma?% ?he top
oxi de- cont ai'ilia7g ihrrnelt heroshe 55&@”‘1 'Sf”‘éﬁ Ve éﬁrﬁ'ﬁ’tﬁaé'a'm"vo thebeltont added by
curved regi apstabhy ala@ig 461 Hewm ¢.5;, Of attbdreddy db ufiRedb tdiidle QpERINIGS 62

and 66. Suc ;bp Qx\noﬂge l?;@%m o@@é’ Léntaﬁrﬂr%r&rﬁ%%l %fto Yo% 'lh%léﬁovmao%E &LS ':H':ie such

as, for exanple, % ring the
materi al 46, "af‘?ﬂafﬁ’? ??gboa 4 (G el map be gmeved T‘Gﬁ%f@r'rﬂq e petsed thf%l i!i"i’t ors
are to be foommtﬂdwaydnﬁmumpwostorﬁmhmdoraﬁy tijyerdeipbisicoadiignecapaci t or

storage node dmaé er IAqub[emﬂmas,Qscuda@i%ﬁ%%ﬁsmt @preh aés e@%@la 5@9@%&5&3@
plate materi

2 lgl E)H he o g ng I n_openi n%@

66 conpl i cat’@ds CHIRVEAFEE P ‘r'”’fhﬁ ?pi"éQF”C‘EfHa'"”[‘ i“?r]ai ‘130 G\i)ﬁldl’?grﬁ@ Ié“sal[W
t o devel op nsrratet hycdyedfegoapdaiangsidbwdls ploaater@hS0sriihmepenings 62 airess.
probl ens shaweh béwvidg rﬁ‘ay rgsuitaahle:‘h:y ettt REtHaMsGE, SI&F‘EISD%%I% etchlng of

LS?S'IBLEI S}? an;ll‘aterlapEO dunng he eiarg{hrom?t I Cr'nal % %Slr;snmsg%?layer QQ letcvI ews of

[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 construclion at various process stages of a prior art fabrication process.
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sem conductor construction at various process stages of a prior art
fabrication process. 3 W) 2009/ 108438PCT/ U32009/ 032119 [ 0019] FI GS.
3-9 are di WEr24eA78438, cross-sectional views of a porti oPCHPS09/032119
sem conductor construction at various process stages in accordance
with an enbodinent. [0020] FIG 10 is a diagrammtic,
cross-sectional view of a portion of a sem conductor construction in
accordance with an enbodinment. [0021]FIG 11 is a diagranmtic,
cross-sectional view of a portion of a sem conductor construction in

accordance w ment 0022] FIGS. . 12 3 are

di agranmati c, [B%ﬂggssﬁgg :g Irr‘?a‘f'l'ag © rl"ssaseﬁ%cfnﬁwbeﬁ“sé’%a B @onduct or
construction smlcqneluthlqsnsml@@estyamuag@seas [tagesoo petardgrcewiith gn gmbodiment.

enbodi ment . [[0§he3] I:I*I@ 101193 Hﬁgrﬁm%ﬁ’eﬂﬁr@%&ﬂoﬁal‘ﬁle@‘ﬂf 8 borforCs? BR&HhiEdnductor

enbodi nent . % glh‘% G, da S, |th emﬁ%ﬁaﬁr am showi ng particul ar
feat ures of ?%8?%85 a°otf""tRE '3 conput er enbodi nent .
[ 0025] FI G 1d0%] a Hgh it e dieprapmmelick crdsseagetionsl yiewaha epriantaf 8 aproicagiygiarm
enbodi ment .  construction in accordance with an embodiment.
[0022] FIGS. 12 and 13 are diagrammatic, cross-sectional views of a portion of a
semiconductor construction at various process stages in accordance with an embodiment.
[0023] FIG. 14 is a diagrammatic view of a computer embodiment.
[0024] FIG. 15 is a block diagram showing particular features of the motherboard of the
FIG. 13 computer embodiment.
[0025] FIG. 16 is a high level block diagram of an electronic system embodiment.
[0026] FIG. 17 is a simplified block diagram of a memory device embodiment.

DETAILED DESCRIPTION OF THE ILLUSTRATED 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 siructures within the high aspect ratic openings. Example embodiments are
described with reference to FIGS. 3-17.

[0028] Referring lo FIG. 3, a semiconductor construction 70 ts 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 hase 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 sidewali 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 1o 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

4



[0026]FIG 17 is a sinplified block diagram of a nenory device
enbodi nent. DETAI LED DESCRI PTI ON OF THE | LLUSTRATED EMBCODI MENTS

[ 0027] | n swore@nbgass ments, the invention includes net heds/ustoodos2miong
hi gh aspect ratio openings, and in sonme enbodi nents the invention
further includes nethods of form ng capacitor structures within the
hi gh aspect rati o openings. Exanple enbodi nents are described with
reference to FIGS. 3-17. [0028] Referring to FIG 3, a sem conductor
construction 70 is illustrated. In referring to construction 70,
simlar nunbering will be used as is utilized above to describe prior
art const r ucTeHISHE a9 4FpiEser att FiRRY 12nd Ghégcerdapisroperiabtéenay be an oxide-

[ 0029] Const rdsatain®g méerigipaRamhaaaial shey Be Bh eledtaaty induldhasfirid®dofinml, Of

substrate, a %the%ﬁgeh@@nﬁn%g n?a@ed.a% ica% rlstehc%i%gleésgﬁlawﬁ%'cgr!is%{ S

14 and 16. ransi st or onpri ses
sour ce/ dr ai rPfls'é‘Eﬂ”(S‘P‘?é'd%@rQH%PEQQ"'d%(F?d'“P‘H@et P%?F%'P%’P@r‘-?'"citeg'é%ﬁ’rpr i ses the
gate 32, t ogﬂbmbsumtelglasm ttu@edlidata blass) eg); ans niltide-adnthindd. maldial Birskgwal |

spacers 30 i gﬁéeomslgt%gge% A8 o> br‘%@”@t l)f%ll?g i, %&%I’ 76‘%%% bk tf.l:gm%d toa Th

i sol ati on reg are adj acént source/drain reg

el ectri cal | yUFHSE et loast ﬁtéf%'{e 103f a%”%@rﬁﬂ‘é‘al’ﬁ?e?b"éhﬁ OB%M%EW‘S[) +fad
transi stors rserahtB iy becorthet! foen tibleedsrdl tarh hiyout BsUthngdtiome topdd@sval s
38,40 and 4Z,gxteerded through electrically insulative material 36 to

electrically hso / r.egi gn nd 34

respecti vel y[O%?QOS%éaﬁkg 3{{‘?{5 f% 5183‘«3 qﬁ' pf'?ffﬂ%gpl Ué“ﬁfﬂt‘q@?‘f%ﬁ 36 and
pedest al s 38:omnmseanaomgxrdlmn@ﬂ@memalmng waiata BS ewr e nigide-atrdair®) matgial 80
and 82. Mat efs @h[sonY&n@mg?r&tem)sob@y scsnﬁﬁnk@rcoﬁsm&éaaméuy oﬂ%F&fnh@t'&or‘?eQ)rand

48 of prior b%{h of p%@sta}nnf;l ﬁicon %ndb‘ ?q hgh n&yéﬁ §m A Blrcon ma\éli) Xuc?v

oxi de-contai n e an
i nsul ative rflopg 'Géo%ﬁ"ﬂ%dmeﬁﬁ ahf ey r'%nbe CCIWEC"UR’V B@Bétﬁlrﬂﬂ"&rﬁl’w'mﬁaﬁerl al
76 may conprihgeiicdb@ofbifihg BaRed rapbd seid@fivedletdbans fetitivedd theinltide@Bntaining

di oxi de, or g, Q%%d s‘ﬂ?ébrf:f‘on{a nf aféﬁ&%ﬂ%r bQ%ﬂ%Q%HﬂQﬁés%bF%F SatHloRSt:

phosph05|llcate l'ass oro I ca
nitride- cont%ﬁsm%t 30R% angsigmsyend @ﬁﬁ"@cﬁ?%fv fliggnts E@heﬁ @'E“eéé%%ﬁtci‘%?ﬁw of ,
or consi st dfomsabbiito00 amigbtraneieo ativht i@00akngéGornmy be forned to a

thi ckness of 1ogsa) eaglx APANer écgqu% aadagﬁﬁd r%f@na( éé;fﬁrtn{eﬂgl;é?%%mc@pom

15, 000 angstromsl) and ness of

from about fgﬂ}afaﬁ% gaiey : @afgf%ﬁﬁ m@g%yeﬁagflymlawe in some emgodlmems

and may be electrically conductive in other embodiments.

[0033] |f material B2 is electrically insulative, the material may comprise any suitable
composition to which materials 76 and 80 may be selectively etched, and may, for example,
comprise, consist essentially of, or consist of silicon nitride, Accerdingly, 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 seleclively etched, and may, for example,
comprise metal (for instance, fungsten, titanium, etc.) or metal-containing compositions (for
instance, metal nitride, metal silicids, etc.).

[0035] Material 82 may be formed to a thickness of at least about 1000 angstroms (for
instance, o a thickness of about 1300 angstroms).



[0031] Stack 74 differs fromthe stack 44 of the prior art (FIG 1) in
that stack 74 conprises a non-oxidized silicon-containing material 80
over the nWOr20epelogsat ai ni ng material 78. Silicon-cont ai PETES28H 082118
80 may conprise, consist essentially of, or consist of one or both of
pol ycrystal line silicon and anorphous silicon. Such silicon may be
conductively doped in sone enbodi nents, and may not be conductively
doped i n other enbodi nents. The silicon-containing material may be
sel ectively etchable relative to the nitride containing material 78,
Silicon- contalnlng mat eri al _80 rmed to a_thickness of, for

exanpl e, at %6} a%tﬁrﬂat%‘@@(f 8 aﬁ9@5¥ ?%'ﬂ%y bea{ﬁfﬁ” phio@d first eRrpRrtATRUHE s
be fornmed tomatetidls, cdepediselpfihaf are rmadybayer 1BOGeanegisining netetig 78 bmutie smwr@oo

?ngst aoms [ gﬁ&%]n%na% fifdt rlatdkid1 B Vs oﬁ&ﬁ?é@aﬁ%ﬁo:@de%ﬂgihlﬂ@mﬂﬁﬁzﬂ F/s @ otﬁ@r
ornmed over i con- nt ai ni

el ot cal | y P 1R 080 PTFPe0R MEURP AT Ore SR dy oA ST T |y
conducti ve i matotii@e); eavbutinatendl 80 is [iGORGAgRINsI it eriedd! 782n{ Riremetetial Be &l | y
i nsul ative, ghe Eﬁgtlsaéonmwgrmrl se any sui tabl e conposition to

whi ch materi Y,

exanpl e, cong%"’%i 1a%'”sgargrtﬁ Fﬁ% (HCS Jr@‘)tglftho@fapg]g%llé"con
nitride. Acc@ﬁ‘t@ﬁﬁ@m}o‘orﬁ?ﬁﬁt%ﬁ@f@w%@defr@ﬁ‘?@al 8i'raterl als 82 and 78 may

bot h consi st [efagpi | The@atidthdd phekOresigtfinday niabkiSavidg tHelpair SRUFBNISRTRAGH 66 ON
as one anot hE)&endeg%%A'eltHréu terial 82 is electrically conductive, the
mat eri al se sui tabl e conposition to which materials 76
and 80 may béﬂ%?g]o edtaferingdfo BiG Aewenings$2 7a9 66 e pxtendanprevah BRE AP &
metal (for i DARABE ey art upgsiuege cﬁiraﬁrapdrem‘parectrﬁci) Toe ext@isiah ecpabiadsre2rgd

conposi ti onsg ef;BBVBAh%%a%'HS%ARE%E%y B EJn'sﬂ&ed TBLARfe §f‘a'daﬁérﬂ?rom Ek 80
[ 0035] Materi a formed to a thickness o | east about 1000

angstromns (f‘BP‘l%‘g‘Fﬁ%’H‘@ malQias ¢ hi ckness of about 1300 angstrons). WO
2009/ 108438 PQI40b 2 (:¢r@R2A4 F&. FOpBGHJFIee anciftare akiendé@ihr®oh andp8@inay be

referred to %bcfnlsﬁ%kth 1SQKaRSle, %Qﬂ( 1M JtfkinyR, 890, 26 Soh dhESRERY 28 rdmovk hat
are forned o erhtt %hgg 0‘8 Oa]%nbﬂrgcg?ﬁ% 4?I 7 I'n the shown
enbodi nent, FPes @r B Y P5P8 hst

oxi de- cont ai rﬁ@%@l neftedgriing to ?@ Bian Whﬁelﬁ”fmﬂwtenﬂhwgaﬁ%am@ﬁ through

i nterveni ng #maked Al IBmbrinee Bonkikts St silFed @fitiéla szi&b@r&thwdamggny@l ni ng

rater] al. 70) cSeRON dIRYEr a0 B Sl S5H L AIBHAR Rl BT

78; and th|r agal séecon
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 Oy in combination with one or more fluorocarbons, Cl, and/or HBr.

[0043] Referring 1o 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 CHF;, Ar, Oz and CH;F».



[ 0037] Transparent carbon 54, DARC 56, BARC 58, and

phot ol i t hogr aphi cal | ypatterned photoresi st 60 are forned over

mat eri al B8R0 200900888 The patterned photoresi st defi nes rpaTimsesoszaing
the pair of openings 62 and 66 extendi ng therethrough.

[0039] Referring to FIG 4, openings 62 and 66 are extended through
BARC 58 and DARC 56, to an upper surface of transparent carbon 54.
The extension of openings 62 and 66 into BARC 58 and DARC 56 may be
considered a transfer of a pattern frommnmask 60 into the underlying
materials. [0040] Referring to FIG 5, openings 62 and 66 are extended
through t r and}P4pkntReReingdnFIS49. APeTings £ rang G argledendgd dygrab e enaiiing | zi ng
02/ S02. Suc hpdikioy obthe bxitiigonaindg maesiave. Tieetgitbiooghasd @inaifidg pdrelida of hp and
t he BARC 58 &ﬂe@omtﬁ%u{ggm@éné%ﬁ‘ﬂ%ﬁé@(114 ferrl ng to FIG 6, an etch

is utilized to e 6 through material 82. If
material 82 &YHS] stTé‘EHP“s@?'FF‘@%rH"W“t (FicGu8) is roypd el Bregrasessing mage eftiGi ze
CEl 2F2, CHF3. The tangba@Bt cafbior meg bdretnbveawgiizing@kigatioa litit83,, beany alhssultabieov e
the DARC 56 (Flif,5). as shown. [0042]Referring to FIG 7, the

openi ngs 62 anof 66 _are extended through sjlicon- containing materi al
80. The et chlQPAfl i Z8gCerepeife £ 'ﬁa%ﬁéﬁ?'ﬁﬂ%’ PrYTPSing ftaphig the prior art

si | 1 con- cont@nstiuntipnmittobFliGad, boteagvantagkously degsynoshave Hislpeorsirtlbbeiompreblethi ng

E) fcmgleo]glyuofgoagsé@aw.th feRdrerR¥ AN Itddhlel Afolldedts) tr%%mrr;aﬁra Qé‘eﬁ’MréJ‘ one
openi ngs 62 éﬁ‘ﬁ’a{?g aé’?én OSQe[rgﬁ'g‘#{ﬁe”fsﬁﬁe&%hgm@F 2 elv'atfg ﬂ!fﬁ%' T:?é?’f"i":i‘{ ly

i nt o oxi de- calimirgiedi Regandiessrdllgyiatipgor efivaatiop ohthe hcpmuﬂiommn eanjipproEs  may
be referred @sseaserap@e&eaﬁpmf&drhﬂgc@raaiarstda ofheSdirtungUiiGIA obémrfg@@ﬁh@a

first nit r I E\%&ﬂer é,hgl,lcfmn;,%l éﬁ-ﬂ:h%aﬁ/ be%f’?e(éna e% opg ? ageﬁtby the m%ggn, {

mat eri al
as those ut |ﬁ'@§€d9 B giPrebleen rﬁﬁef"%dcto As Wﬁ“@ﬂz W@'E’ré tﬁ”“afP ﬁd@%’ﬁ*ea”é’ﬁm fﬁ*@ﬁ‘t s,
t he etch t hrapughaxesdxentiag theBghhy pilkr, lof RierdikiE adidsent Dbpamicl Kand Eidng

planes extending through the walls. The elimination or alleviation of twisting may also

1 oNns

improve subsequent process steps of forming capacitors or other circuitry within openings
62 and 686.

[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 686.

[0048] Referring to FIG. 10, capacitor storage node material 90 is formed within
openings 62 and 86, 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 nade material is
patterned so that the material is within the openings, but does not extend culwardly the
openings.

[0049] Aiter 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

v



WD 2009/ 108438PCT/ US2009/ 032119 [0044] Referring to FIG 9, openings
62 and 66 are extended through a remaining portion of the

oxi de- cont Wor0¥glosdd8 eri al 76. The etch through t he rensRGW¥HIPEIHN
of the oxide-containing material may utilize C4F6 and 02. [0045] The
transparent carbon 54 (FIG 8) is renoved at the processing stage of
FIG 9. The transparent carbon nmay be renoved utilizing oxidation
with 02, or any other suitable conditions. [0046] The construction 70
of FIG 9 is at a sim'lar processing stage to the prior art
construction 10 of FIG. 2, but advantageousl oes not_ have the prior
et bowi ng pPGbPEEUIGH SREE TR er BPEARRORS PR a0 11 68 Bife

enbodi nment s, retieecdhovy lntfcomgtels 78rnd Batepnaplid kiereiy eupporhithe storagetdvier
enbodi ment s {heridow ng nay be all evi at ed al t hough not entirely

el i m nat ed. dl l at i on i on.of

probl em can i %ﬁt 64 ﬁ%‘?e%lﬂ%% YR ggés gf”éeﬁ i P opEIgP ﬁ%arbdabj%a%rldtog?rs or
ot her circui &twgwfmtematﬁ@eﬂhﬁ@@a@gr digiettrganateNagndyare fggmpden koth sigasebthem
whi ch may besté\hJ};@Ndd@& RGheOdhowh drodsatiReal bﬁéwfdh@toﬂlﬁém%ﬁé &%a@‘nalElr@&d &9
IO?) e{l’jlll ﬁgoll‘olotegiﬁ[:\& gg aV{nggg%s raersg)(zte\gnzl}lencga%%ﬂor c? el%ctr[)ﬁréatenalsrpagr r%gnslg a V\*}su;table
wal | s adj ace@l@Cﬂa)ﬁ'%b%’r‘ﬁ“YfgCOﬂ‘@iaﬁﬂloaPb‘??g“bp?ﬁ%ﬂﬁ'é’éE'é@%‘ﬂcéhﬂﬂw@“‘terﬂo@‘ia@qﬁloﬂﬁénd
wal | s. The ehbkyidiakdnie, 6dmpkt acoatibade, Sificoh Wit 2ng/onEy obda8ibus HgAFKOV e

subsequUeNt  pfAGRES Rh BB My g;gggng,qnaqm% Y 2 0bor R bAEH hb

wi thi n openi ngs capaclitors are forme
openi ngs 62 taﬂ&fﬂ@oné'ﬁé'ﬁe)capam tors may have any suitable .
confi gurati ongosand Capysitof Pate ewr@rig e s [daepbler te-chpapicor dialpelts hateal and

cont ai ner - t ype, LGRARL & Sid 65! s caﬂ&n@'rﬂfgte]rﬂatérlall s ﬂeﬁ&ﬁe@%@gﬁh ﬁdes of
enmbodi nent s of cont al per

oponi nos. 63 TREOEES B0 A P FPRG LRI D e Rant By sk dgand
node mat eri a0 (9. Oshdving treeh rameveinTiorandaigpid@mataidhl @6Y coprise any suitable
el ectrical coamnrely déﬂddMlJehzoﬂbcLshlaﬁ Sr caﬁ».b@mnéé’efecm@uy%ameﬁvb Qém;&ﬁsﬁ]&%ge

node materlal conprise an sui tabl e g ond uck;
% e a OITI8 se e ormere o ITI erlas CLI sed above as elng
conposi tion, 8rm obTRar ectrically EoRTaetrie CONpPOSIFti ons;

and may, forSL@&f&ﬁ?ﬂ@r @Pa@@hﬁﬁfﬁwoé‘h@a@ﬁa'ﬁ@r e of conduct i vel y-doped
seni conduct offposRt ernalembédisnt bTSG ANGRy be Qbrditetel WdoypARRRRanSt Fahed,

etc.), metal Eccéisclbﬁklufﬁrﬁg&ﬁ c]prlitélﬁ f'i‘g,ﬂfhg QénpaE %?a%%‘?@ns.aﬂ ?t'f'l'%%g;hraﬁ%e e%ta[and

netal -containrng 'c

nitride, etc?9 mﬂﬂﬂ?@'%ﬁtf@?'h{@%ﬂﬁ%@ﬁ%w'% RfiRed5. Pecqsitade freabedMen atFie HE
material is wmiydvimpritdeepadpeDRAYSI did shadesa tbbeotiont IeRGITOE! Bachd)RAM irét
openi ngs. [ OQ4I}.A¢ Etﬁfeprre@é?nta(ﬁ@é)(ﬁgréequn@él% éﬁﬂm%ﬁiSellQ?iFnﬁl‘Ea‘n@éus@Qab‘néated

forned, at | east _sone of the nmaterials 76 and 80

renoved. Al 5 RPANEF S ons of materials 76 and 80 nay 7
[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.
FiIG. 11 shows an embodiment in which the capping material 82 comprises an eleclrically
conductive composition, and physically contacts capacitor plate material 94. The same
numbering is uiilized for the structures of FIG. 11 as is utilized for the structures of FIG. 10.



thus be sacrificial in some enbodi nents. After portions of materials
76 and 80 are renoved, only lattice materials 78 and 82 remain to

| at eral | y woppovinss#shie st orage node material. [0050] CapaadTiusz009/032119
dielectric material 92 is fornmed within openings 62 and 66, and over
storage of material 90. The capacitor dielectric nmaterial nay be
formed on both sides of the storage nodes in the shown
cross-sectional view due to the portions of materials 76 and 80 (FI G
9) havi ng been renoved. The capacitor dielectric material nmay
conprise any_suitable electrically insulative conposition or

conbi nat i on’ Be e@rgesin oh'ey 1 H@M%ﬁﬁ R 10onposicendteeed tabria partion o ar
exanpl e, conprAMensy.| i con dioxide, silicon nitride, and/or any of

various hi ghydosBt SfilBinodibrhdbr Plca iy AVCGH Blcts RRARE rIRLE LS oo

havi ng a di eI ectric constant Cﬁr eat er i con | OXI

[ 0051] Capaci g2 sinalerlyengitnar-Pafized Alivan @(BT Ireiepgrahodimeats capya dap dro 'ayers
di el ectric neiaiceatateininaybe fimed pachmorg shab 2nalagkr 6non-bhieizabglieci haybe
plate materi @#méaa)éo.hﬁsﬁneé m’ @ehcmtafzoﬁémdaﬁn Ofog E&ﬁpréﬁw?fh@&%y@@% @mw

t he shown cross%mt c} (? rtions of materia

e o o i G e e 1 east e ottt o AR omCo i abeEs rmy
conpri se anywi bé usedlae isatized ﬁboaaﬁtksyrihedrﬁlﬁﬁ:ﬁﬂ\?mfemﬁmg@mdt@n or

conbi nati on ¢dose] e@dnhtﬁ@i;dnwo@%ﬁﬂdlgésltN@oxﬁh@@BlQ&hlﬁg ﬁat%na@mrsmmenaﬁ

|
D O 8 o Yo dPLiang FRloGh Bl Rl SEHERC Gy 8RO 85 RS0

enbodi nent ofe engiergdn frgjatise ”@Eﬁﬂ%’l gecanptrugion WP”@ECQBWma@eF%ﬁdO m
access ( DRAmewh&tenwi d2Soveranh-akifikdugilitdteconRpmg naktis sanddditoany] St or s.

The central c%ﬁ {;cﬁl 106%@3?’%95%659%@%@ @@%5183&]:8 %%ﬁtg%ﬁg m‘%e‘mﬁl 194 Rfe 1%' ne

95. According
DRAM uni t ce‘ileF%“ds'ﬁ%el“P?ée”é] auiFR@etses A thrg 'ag'cﬁl"”@?éf"ﬂéo @ﬁewatmt\mm' t
cells may be[008pr eSeatatice metedd 10amaecomprdeainy of thd iAdgbsitiing ac@ddussed

si mul t aneouslpy,d I%Q‘fnlectétzﬁﬂmaﬁy@ S%Mo%sﬁsemp %%S&lnm SRR Yne 8f

FIG 10 has ectric_mater] al across._ cappi.ng_l ayer
82. In other? Omga&icﬁé}?{EEa's {hE9dP2 'ééP‘P? Em?fﬂt“éernfs ?“%&‘?'%‘é’e%%%ﬁ fiad

wi t hi n openi 19§ sné 20cwiltib6iBe same deapoditive ag apEEnpematdeyil @l cogtprisectongidie
contacts capacidifly oplofbdhsiolk Sicoahirdd. | f the capping material 82
conpri ses an ct rical Y sition

advant ageousl[@|5 eco lae’i/?lsg)#']g#ﬁéé @% %’T‘% m%lbﬁtrgerfeﬁjj? a%nﬁ%/tesﬁa@dacross
const ruct i orthirhfoupth @d f'ﬁl”@ﬁﬁ% resReciiviio i svmatembedingitch t he cappi ng
material 82 [RSHI i IAS mafR:ifd BT4ndi108mbybeAd SHed doBoRARE Shd dndffer, &d

physi cal |y t a The

is utilized é(yrb%ﬁh%mgﬁér% u(gdtn%'%es o?él gch ﬁgs%l)f O%e o Oq] o@ag&fssjaﬂn?ﬁrcon
structures dfdpM@prhays silicopmanddieaysr P‘G’t‘f‘?tBﬂC‘Eﬁ‘Fj“@l"iﬁf dOPEd li ke that of

FI G 10, nuay[dses]iconssulesceeht pocdseing cp;mtndrmmaptﬁefmwBRAMrarweayenldg@@ﬁdddThe

embodi ment s gfo Eén%ct.é‘h 13013 Ja@\gschtc\aeach@ryﬁwbmorle snan@wtb ﬁnle (78 and
82), and a si ed I'n

n
embodi nent s,° H%’l‘t%rsf’héﬁ l%tr\eéﬁ}%atcgor%‘?f ﬁ'%ﬂtﬁ E'@' ﬁ% Y"F aqnsww%@oﬁﬁ%fned
and nore t hdormotien ¢f agrerilonf analogeue i HPseefiFISE 10, exhihweghobiea patiomeda DRAK
instance, Flfzay12 shows a construction, 100 conprising thr ee Iayers

of lattice a .0f nnOX|d

referring tgﬁ{ggg ITEe Vaélo'ﬁn ﬁonﬁm&lfn%g] P5RY \ﬁb?ﬁe ag%l'ae‘LE e'iegtroﬂ'f:l lized
above descr isyetemEIsas, asZarglairpignrsy eell Apnes geinputers, E=E09055] Construction 100
conpri ses t hpoeXi d&Eantiadiaiedgn BRbRIMaAt of 6&ompikiérSysteRu®T. i@npdit8s system

400 includes a moniter 401 or other communication output device, a keyboard 402 or other

9



and non-oxi di zed silicon-containing material 80 di scussed above. The
first material 78 may be considered a first lattice material, and
construct | WR 2008108438t her conprises a second |attice natR Y E$2000321d%er
non- oxi di zed silicon-containing material 80. Additionally,
construction 100 conprises a second non-oxidi zed silicon-containing
material 104 over the second lattice material, and conprises a third
|l attice material 106 over material 104. [0056] The lattice materi al
106 may conprise any of the conpositions as discussed above relative

to capping layer 82, an conprise co sition as one
o borh of 1 STt Bt S eE e A e sernd TR PR a1 1 o
the latti ce mistagrdcagser 408 or ¢the data @roversingiunit, atbatteast opamemeygpdss 40Bon as

one anot her, M@;ﬁ\dry\ﬂb\L to 4B |rna9 @ﬂ‘ﬂfrh& &n ar€a<9 I&Sh@rﬁor? 8818 natnu audmérr@,f maﬂiem g
an

consi st of sil LG

106 may be r e?ugr f e éc{ress'n? c'lcu'ﬁy fosaé‘:g%sr?ﬁl g "{dﬁ"da%l mefnS[YrCfa % '?;113?8 3% ¢ h
mat eri al s, reypectievesmery qel) aksayRaydaisexplasin e wad C'[OGU)E’BHGBQTF@G%W@? hal s
80 and 104 nigmbe céll&eTﬁﬁéﬂﬂrdéﬂﬁﬁm&lréddQﬂcﬁ@ Ay DeANRbNRY conae%gwmbt%h

conpri se, Cogéﬁdvgetn rﬁe?ﬁa%&év%% 438 a(?l]:i WQIESSSI’O‘{&?I §|Bchch |Iltgg§te§) i tl%ontlor}k gla%ram oB

pol ycrystal I T ne si
conducti vel yﬂﬂaw@arbowd%fhwng\m e@ué?ﬁ“%P'@%@!@faﬁg’fhe@ﬁﬁfa%ﬁ"lgéff%mm be
formed wit hiinustraed aperd ang sheb@adadtelithfs 0ifistra@nsas 412ct i on 100, and such

y '
ggpg?' X ﬁr S ”Egm forFtchE P%@E@egoa fﬁ%o‘?@%ﬁd o Frle SRR, gﬁéas%%cﬁédﬁ or

Qys construction
formation of MeEPY LT WitHRamEd bRy GmpHRE LB AN fopredin acgerdasg Wiihus  shows
a portion oferabdﬂmmmsaﬂscayed hefe@060] . The various constructions

di scussed a 3raymaﬁor§d&évlcbamwbo%§ﬁﬁa@@Irﬁe SITR, a6 cBRpRaT S,
ai r pl anes, | G 14|IIustrates an

enbodi nent oﬁﬁ‘gmgod%‘gf@?coggg?e "‘H{"EBB‘D‘E‘@%%@?C "¥'&m 400 i ncl udes a
moni t or 401 @064} hemGclGritvaimiess siramifieslitiqel tiadiewi of @ higirlekel ptgerirafion @F2n or
other 9 conmuwoﬁ.atsyscym TOOP BYsiéhe YaohBay caftekpand Bl hasaags, cﬂl@nﬁuter system, a

Mot her board 4 (fesgg% d'gl E{gt%{m %r%m ortl%pg %%Stﬁg{r m%fgg Oé{a%tsgl:}%gnéj assoc tt‘f;i  ce

pr OceSSI ng up evi
408 nay conpPPBey-aRedionyym ?Pé’ﬁﬁ? @n@@ml glemgpig inlvging arproa%swyme
coupl ed wi t hcondél s B04ng membig didide)unf: 606 AeieaFHLNGUNHOVdddaloae s ve

cells in the,a ed to
a read circuit Erltsﬁ%d trhgg(ﬁé Q}%{eg. %%Pwﬁgﬂrﬁ]]tyﬁ@r%r fo%g?o{méﬂ Qﬁeﬁéﬂ% essi ng
and read ci regyice Pyt Sr?ﬁ?"’ﬂéé:, %ﬁ"lcf*i 15 YioPHPMRAIIRARE - iRENETRYe FIREONS SYShHER (%n
menory devi cell 498 aanatvemebd gsbationd At siBuihhopestionstalst peetbretd ion dathey the ock
di agram of t&@ce@%b@é Mr@r ﬂ@fhc%@%wbé}l thé }gi;oce]s@r 7@)2‘1 th%%ow cféglke unit

di agram t he a&eﬁ)g?ogai J;O(‘Bu?_'é Xon{rgl uni Ji(ﬂ coorglnates a‘?l] operatlons OP the he read

circuit ry i S
processor 702, the memory device 706 and the I/O device 708 by continuously eycling

through a set of operaticns 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

10



[ 0062] Processor device 406 may correspond to a processor nodul e, and
associ ated nmenory utilized with the nodul e may conpri se DRAM f or ned
i n accor dawoeoiwwsizenbodi nents di scl osed herein. [ 006FCTNVSAWEHP32119
devi ce 408 may correspond to a nmenory nodul e, and may conpri se DRAM
formed in accordance with enbodi nents di scl osed herein. [0064]FIG 16
illustrates a sinplified block diagramof a high-level organization
of an electronic system 700. System 700 may correspond to, for
exanpl e, a conputer system a process control system or any other
system that enploys a processor and associ ated nenory, Electronic
syst em 700 h¥EtTenAemerEr! g Maniptineeshold eendusiingstate gr '66@9@6‘?’93?812 nory
control uni tcon@ubtingstarentireyil udisatécomwandirtuitr,06 6 dretidespowvapuib plodtegitg 880] / O)
device 708 (§tyirpedeGotifovititg@lsbens bRk, drbifiry 268 1 PloUBiNg B ANEvdiaine with

plurality of ocessors control unit evice unjts and/or
D Bt Yoo nR g B ke Mo BinrlPaniy et I S oo 700
wi || have a matidinga igine wh pulses. rihe systans800hEb insludes f prowper 823, omsentory be

per f or med onxgﬁ@@rgymg$@wgm§§§a:or 702 and other interactions between

t he processo ice unit, 706 dthel/Od ce 708.
The bontron R 70 RPN Rl R PO S PRROHPSt BASE v00
the menory dekinges MEGHizatied lindse The raensy tiavise POBIs bseddosibienigiowdich iscycl i ng
through a sefccédsedngratiheanat |5Jsa&ne®wsgrobéb%wangi B&Rory Govike shehghed

from the merpiy. ey ce/8% And.SXSGH! Shhollif IRABLY Ldey] ce 700 may

i ncl ude DRAM i naccordance S dr'scl osed herein.
[ 0065] FI G 110088l g THP Mysiors ¢ledrons %wmwpafﬁpwﬂeaw IR AP erosspsing m
800. The sysin@moBenion alstigie sersicameiabdr yhiglevoro@ 18RAudshiad col@mniadioatimay of

menory cell§m§&énﬂ%qg&§§% %ﬁqggﬁ%?mflteggy/access circuitry 808,

colum access_circui't y control circuitry 812 for
control Iing B98%lat i16REECIRAY SYSHFRT G HoRd 'EWP@WW”'@GL@EV'C?HBV%HWW
devi ce 802 frusduleercommuhicalies mpdemes; pro¢asem inoriyles3 4163 appiivetihesnswdicncBides,

such as curQﬁggﬁ§ﬁﬁﬁgg§U$@ﬁydﬁm%ﬁghglmg whet her a nmenory cell is in

a lowthresh ucti.n h-t hreshol d nonconducti ng
State.  The i JHORZ: ¢ APEdepBte BB er grBY 8 AU THE S SottEr S y
circuitry 88Mcks ttalayigions. gelB@Rndsopergong whriputeys autowmpleles insestia bertrgle,
circuitry 8&§ggmgap&gv@@|ng a first wordline with pulses, circuitry
886 for providing a second wordline with pul ses, and circuitry 888
for providing a bitline with pulses. The system 800 al so includes a
processor 822, or nenory controller for nenory accessing. [0066] The
menory devi ce 802 receives control signals fromthe processor 822
over wring or netallization lines. The nenory device 802 is used to
store data which is accessed via I/Olines. At |east one of the
processor 822 or nenory device 802 may include DRAM formed in
accordance with enbodi ments discl osed herein. [0067] The vari ous

el ectronic systens nmay be fabricated in single-package processing
units, or even on a single sem conductor chip, in order to reduce the
comuni cation tinme between the processor and the nenory device(s).

[ 0068] The el ectronic systens may be used in nenory nodul es, device
drivers, power nodul es, comruni cation nodens, processor nodul es, and
application-specific nodules, and may include. nultilayer, nultichip
nodul es. [0069] The el ectronic systens nay be any of a broad range
of systens, such as clocks, televisions, cell phones, personal
conputers, autonobiles, industrial control systens, aircraft, etc.
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Claims 1. A method of form ng a sem conductor construction,

conpri si ng: formng a silicon dioxide-containing material over a
sem conduct or substrate; formng a first material over and directly
agai nst the silicon dioxide-containing material; formng a

second material over and directly against the first material, the
silicon dioxide-containing material and the first material being
selectively etchable relative to the second material, the second
mat eri al RS st i ng of one or both of polycrystalline silicon and
anor phous silicon; formng a third material over the second materi al ;

formn attern sk over the third materjal; and
transf gr 3. N %ef PEﬁmﬂ%ﬁﬁ@wwgm GPBEIEHFtIORCAMPRSINGrat er i al |

second mmat e“ %rmrﬁé‘bréﬁid@tcﬁém&é—c %%[@%H&Q%I%‘VQ%# @@wﬁﬁﬁo‘ﬂibwr%ﬂbstrata

material with one Or nore suitab e etches to form openi ngs extending
t hrough the ffargtingratizet materisbewcandeditaciiyilagainist the: siticasr diakideenodtaining -
silicon %agxl#zﬂe containing material. 2. The nethod of claim1l

wher ei n rst and third materials consist of silicon nitride. 3.

The met hod of farhangnal sedsrice trintédid 6\iersdndfdtr@diti}ahg£m§’6'tlﬁ firstfmaielial; ahe
nitride and wherein the third materla npri ses onposi tion ot her

than si| SHEM" fixdereontainingrmatedaiang the gwsamﬁtgr%%alag selardively; gtghable
mat eri al {agﬁm{ t&% %@c&h@%étbﬁal ke GBBEGME hHErNCEBHINhOSF ond orTHEﬁh of

met hod o further conprising: formng capacitor st orage node
mat eri al pwycwstalltrteesabcpmhamgsmofmhqusra;;lla@@pac| tor dielectric material

over the capagi i, $HRFAEAIRIGvIRhE deBbhd material;

forming a patterned mask over the third material; and

transferring a pattern from the mask through the first material, second
material, third material, and silicon dioxide-containing material with one or more
suitable etches to form openings extending through the first material, second

material, third material, and silicon dioxide-containing material.

2. The method of claim 1 wherein the first and third materials consist of silicon

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
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and utilizing the electrically conductive third material as
capacitor plate material for capacitors conprising the capacitor
storage node material and the dielectric material. 6. The net hod
of claim1 further conprising formng a fourth naterial over the
third material, and formng a fifth material over the fourth
material; and wherein: the fourth material is identical in

conposi tion tQq.i: 0 ial . - t i .
PO o uhERe BN B ool o sl FAPRBE IRE il
mat er i al ,fos eapacitormtemgrising lhe dapatitori stbrageonodd matedal ahd the fdiblectric
material and sjlicon dioxide-containing material to formthe openings
to extend"®&FBlgh the first material, second material, third

material, fourth material, fifth material and silicon

di oxi de-containing material. 7. The nethod of claim®6 wherein the
first, ti6.rtheametiied.ofickaiedrfughercumpiising &srming & dowrth naterkd ovesthetthisd

nmet hod of _¢gl aj .her I sing: f ' htor e node
Tat or 1 ai’ EAREEA SRS R R dher 86 Rl FARREY oo TAAEREC, 0
over thle capach'eth fouriht matkgial isddentival @rdomhpositivth todhaisagormbpatertabrame at e
mat eri al over  t capacitor dielectric material. . 9. A nethod of
Form ng a semttedadelsHIG: S FAGETT SATREBRD RSRIRgEng the PaUeRT MaKota e
oxi de OV @tstamafifiaf OREMGH L MmALRS! tAtE® mhtefaPXodRh NAMieMRI, fifthinskBRSIS aRE
at | east about 10, CO0A;

silicon dioxide-containing material to form the openings fo extend through the first

material, second material, third material, fourth material, fifth material and silicon

dioxide-containing material.

7. The method of claim 6 wherein the first, third and fifth materials consist of silicon

nitride.

8. The method of claim 1 further comprising:
forming cépacitor 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.

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 10,0004; : .

forming an electrically insulative nitride over the oxide;

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

forming a capping material over the silicon-containing-material;

forming a paiterned mask over the capping material; and
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formng an electrically insulative nitride over the oxide;

formng silicon-containing material over the nitride, the
silicon-containing material consisting of one or both of

pol ycrystalline silicon and anorphous silicon, the silicon-containing
materi al having a thickness of at |east about 3,000A; formng a
capping material over the silicon-containing material; formng a

pat tornfrom tTE RS h PRGN aPhEL bkl e, tp, capeldd FEHAL el

sili cgln- mtﬁhmgm@agmmr higide, rartd bdide \gnhi cmihde nvdhrta,hshwrﬂaetsaé_tdmgeto form
suitabl e etches to, form openi ngs, extendi ng through_ the cappin .
mat eri al ,OP$NINGSo XN ﬁﬁmy%ﬂ@@ ' ADPINg {PRlRsIal A AlcRR ARG mptasial,
met hod ofsigbal spPoxerei n the capping material is electrically
conductive. 11. The nethod of claim9 wherein the capping material is
electrically insulative. 12. The nethod of claim9 wherein the

si li con-gant-ai nj i . i i . | i . itride: L.ein
the cappi N THA BP0 el 2 el dfe répRR LR v I8 sRehellf roti e
material, and wherein the capping material conprises an electrically
insulative nitride. 13. A pethod of form ng a sem conductor )
constr uct1i1onT,hec'Bﬁ§st‘?frﬁf'm 9 Wt]"efeffl SHEIRPIRg At s iesuicahy BSHIEEV R ng
mat eri al over a sem conductor base nmateri al; formng a first
silicon nitride-containing material over the silicon

di oxi de- d@ntTdiennathodeaferiaial 9 wherein the sicerrcantabrin@ riaderiad ds dirgstlymgainst

mat eri al ,over, . i i ns fir (N - .
nter do- SRRy RREFLihd BRI M i, oy cghiRL the siigon-containing
nitride- aonéddlniand whkedin atheovappiag dndietial tchynpaigas nat didutrically insulative

non-oxi di zed silicon material; and
nitride.

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

forming a silicon dioxide-containing material over a semiconductor base
material,

forming a first silicon nitride-containing material over the silicon dioxide-
containing material;

forming a non-oxidized silicon material over and directly against the first
silicon nitride-containing material;

forming a second silicon nitride-containing material over and directly against
the non-oxidized silicon material; and

providing a patterned mask over the second silicon nitride-containing
material, and transferring the pattern from the mask into the underlying materials to
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



provi ding a patterned mask over the second silicon nitride-containing
material, and transferring the pattern fromthe mask into the
underlying materials to form openi ngs extending through said
materials, the transferring of the pattern conprising: etching

t hrough 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 materi al
with a third etch; and 14. The method of claim 13 wherein the first
and thi r di4t ches ndthbdl zef cldentiXalheesindhei OE add e &Bhédaltilize Identical
The nethod of claim 13 further conprising: form ng capacitor storage
node nat fANEItIARS1As & ARCHBENI ngs: forming capacitor dielectric

mat eri al over the capacitor storage node material; and form ng
capacitor plate material over the capacitor dielectric material.

16. A nettodl it miedhan afjclains d difedratcomprisggnst ructi on, conpri si ng:

subst ot e: f oriigd s2ppbly SRk DAl RERRt A i R TRl er T al over
the silicon difeuhidgcapatiedriigigctivingateil over the capacitor storage node material;
and

forming capacitor plate material over the capacitor dielectric material.
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formng a silicon-containing material over the first Silicon
nitride-containing material, the silicon-containing material
conprising one or both of polycrystalline silicon and anorphous
silicon; form ng a second silicon nitride-containing materi al
over the silicon-containing material; form ng transparent
carbon over the second silicon nitride-containing material; formng

car bon- cot dhmsiieadl it EaceRleARLERY S5t RteR, oL hPERE Xy i ¢ 11 e

form ng patt erfpedingRosincesdiskideasktavieg nidterislavieoa-semitaiductug substrate;
antireflective coatin

) g. transferring a pattern. fromthe, phaf.oresist
mask to the trf‘érﬁglﬁgr@nﬁrstzéfhﬁﬁ'h;n‘irﬁdﬁrfé’ﬁ'@é)m'ﬁﬁg”'{ar‘*ﬁi'agaqvteértﬁgtﬂb%ﬁ’%'
t ranspar ed&%ta@ﬁiﬁ@‘?ﬁ'at\@’ﬁép.-a dry etch; transferring the-pattern through
the second siliton nitride-containing material with a first nitride

etch; t Ir ansf erfoinmigg teheilisatcentaining sogferiahevei thiectiist sdispai milridg-containing
material wt

The 11 rstapieC e mileR@ianns, meisyehebbrEie, R cERAR 4R aitEs

silicon gjiRshdgdemmbphausgilioeherial with a second nitride etch; and
transferring the pattern through a remining ortiotn of the silicpn
di oxi de- cont aif®i@g nat &erand walipernniy ed%orgglg g /R eﬂﬁ[t‘é‘feﬁ 3&% h§lﬁcon-

the silicgp a‘f’ﬁiﬂginﬁjﬁéﬁglm aining material, first silicon
nitri de-con% aintng natérial, silicon-containing material, and second
silicon nitri dendiopt dnspayenatearbon pwemnithg seeIng agiicop ditridpeeniriying
17. The metthodl_ of claim 16 wherein the silicon etch utilizes an
oxygen- cOM'E" A% ng react ant .

forming silicon oxynitride over the transparent carbon;

forming a carbon-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-
c.on-taining* 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 -methed of claim 16 wherein the silicon etch utilizes an -exygen-containing

reactant.
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18. The method of claim 16 wherein: the silicon

di oxi de-containing nmaterial has a thickness of from about 10, 000A to
about 20, 000A; and the silicon-containing material has a

t hi ckness of from about 3, 000A to about 10, 000A. 19. The net hod of
claim 16 wherein: the silicon dioxide-containing material has a
t hi ckness of from about 10, 000A to about 20, 000A; the first

silicon nj de-c i n terial has a thickness of from about
250A to aﬁ) i- XHO‘?OP iaﬁ?ﬁg §®%n- cont ai ni ng material has a

t hi ckness of ftﬁ@@i@@ﬁ%oﬁd@@@ﬁtair@n?h@énal%a@@ﬁtﬁackﬁ@gs of from ddvRit 96 Q0NA
silicon nitride-containing material has a thickness of from about

1000A t o tawbout 28608A; 80d The net hod of claim 16 further conpri sing:
form ng capaciy 9lsyshRId Ealﬁ'iﬂ %Pl&l{ma%laYﬂléﬁﬂe@st&?roﬂpﬁﬂblﬂ%m@&‘E(SnaBSut

capaci tor diel Serr e ma eri ar ‘over e capacitor storage nod
mat eri al ;1eOEDA.or i ng capacitor plate material over the capacitor
di el ectri c material.
19. The method of claim 16 wherein:
the silicon dioxide-containing material has a thickness of from about 10,000A
to about 20,0004,
the first silicon nitride-containing material has a thickness of from about 250A
to about 500A;
' 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 1500A.

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.
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