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TECHNI CAL FI ELD [0001] The invention pertains to sem conductor

constructi o nmethods of formng capacitor devi ND OF
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aspect ratios in higher generation integrated circuitry fabrication. For
exanpl e, dynam c randomcewrsssr ewacyroré DAVMETEDAOF troraIIOW have el evati ons
of from2 to 3 mcrons, with widths of about 0.1 micron. Further, it is a
continuing goal to increase the density of sem conductor devices, wth a

correspond-i-ﬁ?HﬂRﬂL t@LrDeduce the footprint associated with individual

devi ces. As the packing density of capacitor devices becones increasingly
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cont ai ner. j | t i ior surfaces of the containers are
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hedestsioy Bl St draties pobdhes betoRal il fie ayftibEMaiTrieR 1B chaped s
a pedesgtaaitancandcmabsequent |y dielectric material and another capacitor

t

el ectr are formed over. and around the destal. If the pedestal is tall
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Conducti ve tor% e node nateri ?I IS for_rre%i w thin oe,enl ngs | n a mass. A
ret ai .ﬂmq&:raf y weak; and subject to toppling or breaking from an underlying base. It would

therefore be desirable to develop methods which enable exterior surfaces of high aspect ratio

containers to be utilized as capacitive surfaces while avoiding toppling or other loss of structural

integrity of the high aspect ratio containers. '

[0004]  Another type of capacitor structure is a so-called pedestal (or post) device. One of

the electrodes of the device is shaped as a pedestal, and subsequently dielectric material and

another capacitor elecirode are formed over and around the pedestal. If the pedestal is tall and

thin, it can be structurally weak and subject to toppling or breaking from an underlying base. It

would therefore be desirable to develop methods which avoiding toppling or other loss of

structural integrity of pedestals.

[0005]  Although the invention is, at least in part, motivated by the problems discussed

above, it is o be understood that the invention can have applications beyond the addressing of

such problems.



structure (which can be a lattice structure) is provided in physical contact
with at |east some of the conductive storage node material, and

subsequentyy r@iskSast some of the mass is renmoved whil eP%tr(ﬂézgd%goztsE'e
retaining structure to prevent coll apse of the conductive 'stofage nod

material. After renoval of at |east sone of the mass, the conductlve st orage
node material is incorporated into the plurality of capacitor devices. The

conduct i veSH%MWA@g,eopoﬂ_@E ety can be in the formof a plurality of

cont ai ner shapes I n sone aspects of the invention, and in the formof a
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out ermmrg@r\wédl|ﬁtoaiapagtdrh@wf;ég st material. After formng the first conductive
Iayer&oaqrég the second material, at |east sone of the first material is

r emov eXpoRashect darinvenion eNFRIPaFsasidMeihicd P% fqreingtaracir deNiges ont ai ner
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A first material is formed to extend over the memory array region, the other region, and the
location between the memory array region and said other region. A second material is formed
over at least a portion of the first material that is over the memory array region, and over an
entirety of the first material that is over said other region. Openings are formed to extend into
the first material, and a trench is formed within the first material over the location between the
memory array reglon and said other region. A first conductive layer is formed within the
openings and within the rench. The first conductive layer within the openings forms container
structures having outer sidewalls along the first material. After forming the first conductive layer
and the second material, at least some of the first material is removed to expose at least

portions of the outer sidewalls of the container structures. A capacitor dielectric material is
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conductive | ayer, second conductive |ayer and dielectric material are
together incorporated into capacitor devices. [0009] In one aspect, the
invention ygGhdd em conduct or constructions. An exenp em conduct or
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Cross- se{\ctlonal Vi ew uctor wafer fragnent of Fig. 1 at a

t he
ot o0 c B THEET Lo RATBEB B AP NG DI CoRROURT EERYLeNaBBag] Fi g. 6 | 5 a

diagrammatic top view of a sem conductor construction conprising the
f ragnent 0017] Fig. 7 is a view of the
Cross- secté%EFg@Egpéllﬁqg%ggﬂkgsﬁAﬁ\ﬁy sing stage subsequent to that of

Fig. $601090 1$’]ref5rr§d efhbb8infentd Sahaihtich AreRiskt@®ldteldv GRATrEiRRNEE tthevaf er
fragrrent conpris 8 the cross-section of Fig. 7 along the line 7-7. 3 WO

2005/ GMQ@E‘@@W hesrauings2 [0019] Fig. 9 is a diagrammatic,

Cross{geqy O'Fx‘@ 14§ ﬁ‘&l&%}r&’fﬁ&aﬁ@%rbééﬂ@eﬁo%lQfein6]‘% @rﬂccrﬁjucferFa nﬁs‘?ﬁat
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[ 0027 Prﬁﬂ'@'naﬂopr °§g%§'ﬂﬂ %W%Pf Q’P@XWEBB’ 33986%%?4“90‘”9@@ invendeywn at a
processa12y SHRPE is a fragmentary top view of a semiconductor wafer fragment comprising the

cross-section of Fig. 1 along the line 1-1.

[0013] Fig. 3 is a diagrammatic, cross-sectional view of the Fig. 1 wafer fragment shown at
a processing step subsequent to that of Fig. 1.

[0014}  Fig. 4 is a fragmentary top view of a semiconductor construction comprising the
fragment of Fig. 3 along the line 3-3.

[0015] Fig. 5 is a diagrammatic, cross-sectional view of the semiconductor wafer fragment
of Fig. 1 at a processing stage subsequent to that of Fig. 3.

[0016] Fig. 6 is a diagrammatic top view of a semiconductor construction comprising the
fragment of Fig. & along the line 5-5.

[0017]  Fig. 7 is a view of the cross-section of Fig. 1 shown at a processing stage
subsequent to that of Fig, 5.

[0018]  Fig. 8 is a diagrammatic top view of a semiconductor wafer fragment comprising the
cross-section of Fig. 7 along the line 7-7.



subsequent to that of Fig. 7. [0021] Fig. 11 is a diagranmatic top view of a
sem conduct or construction conprising the cross-section of Fig. 10 al ong

the line }bifeswéB922] Fig. 12 is a diagranmmatic cross-sggi) t he
line 12-12 of Fig. 11. [0023] Fig. 13 is a view along theE /Iflfr%goo?)gﬂi% of Fig.

11, and shows a processing stage alternative to that of ﬁbg .12, [0024] ,
Fig. 10019} aFig 8\ »Aiagrmentie sresscesctionad view; along thenip@i?-2 ! e Fih essi ng st age

SUbSQ%rﬁnt,g@dti!ﬂ@ﬁafé% a':%@htlyl@iﬁen[eg@g&]ec{:bﬁhe ﬂrgfghﬁorﬁhﬁhw@maiac top view of

afra ~a sem conductor construction nmprising the cross-section of
Fig. 100281 on§ia AR 1 @ Miewiof theycropasedionm fig- 1shpynat giPderestindistage

C,rOsss'u?%cﬁ]de‘ﬁf‘-@thé@cﬁ‘#igg!lﬂng the line 16-16 of Fig. 15. [0027] Fig. 17 is a
view of the Fig. 1 cross-section shown at a processing st a%e su_b_seq_,uent to
that §902%] g. Figa 11 @ dgpramgatia BpiviewaolR sejpisandcier AoBpiTYRligR CemPYsing the

sem G J er m ySing the cross-section of Fig. 17 al ong
t he l@ﬁ%ﬁ#ﬂ%ﬁﬁf.g&%a@g g. lll.r%omsﬂ% di agrammatic, cross-sectional view along
the | [0f2219- . 42 iva dlagrmnmaliooges-sevtipn ajangitoe ineii &P 13,

Crossg@tﬁ%@}' 0&?. 1§'i§¥"vfé(~ 4o {He‘i@@qg%% 8T afhd 89WE prdtlesdifg SgaP! ary
processing stdge of an aspect of the present 1nvention alternative to that
of FRillgrnative [O1BLY! Fggl2.21 is a view of the Fig. 20 cross-section shown at a

pT Ocefﬁdﬂgos}gﬁgqtl issét'g@m(?ﬂ%grt\ﬁ%sjas?@ﬂonq;f Fid. 9-shiin a[tggﬁg&essgbg-sta'ﬁ% is a view of

t he FiQ. Ss-section s a processing sta equent to that of
Fi g. QbseqEn88]thal of Fi@3l0.s a di agrammatic, top view of a semnmi conductor wafer

frag ho : | ] t ' : athird
aspectoBeTy b2 Ee SRR RE D HPBES el G R ety
cr os sesmwisingrih@ aro@é-settion of Fi@ 34 floashp ife 34-145 is a di agranmati c,
Cr 0SS5 i o I f ] fer : S .atqza
b el i el
: .13 ina dieage . &, or
waf er fté%%ﬁ[btﬁ‘lsmm at a prelimnary processing stage in accordance with a
ect 0

fifthtoa the present invention. [0037] Fig. 27 is a view of the Fig.

26 cr ¢ea283 ecFigori8shaviagammalic tpedsy nba seragendsitrseafaeimgroentchaprisingFi g. 26,
Fo 8o GEr Rl 2o Rerr kg4 0a0002 [0038) Fig. 26 15 a0 o "
di agr 400B®]i c Figcrl 6$sa seagraromatic, \oress-settiorat viporalommnthel iha 99 dFi@si828 i n Fi g.
[0030] Fig. 20 is a diagramrnatic, cross-sectional view of a semiconductor wafer fragment
at an exemplary processing stage of an aspect of the present invention alternative to that of
Fig. 1.
[0031] Fig. 21 is a view of the Fig. 20 cross-section shown at a processing stage
subsequent to that of Fig. 20.
[0032] Fig. 22 is a view of the Fig. 20 cross-section shown at a processing stage
subsequent to that of Fig. 21.
[0033] Fig. 23 is a diagrammatic, top view of a semiconductor wafer fragment shown at a
preliminary processing stage in accordance with a third aspect of the present invention.
[0034] Fig. 24 is a view along the cross-section 24-24 of Fig. 23.
[0035] Fig. 25 is a diagrammatic, cross-sectiona! view of a semiconductor wafer fragment
shown at a preliminary processing stage of a fourth aspect of the present invention.
[0036] Fig. 26 is a diagrammatic, cross-sectional view of a semiconductor wafer fragment
shown at a preliminary processing stage in accordance with a fifth aspect of the present
invention.
[0037] Fig. 27 is a view of the Fig. 26 cross-section shown at a processing stage
subsequent o that of Fig. 26, with the processing stage of Fig. 27 being analogous to the stage
shown in Fig. 10.
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27, and is shown in accordance with an aspect of the invention alternative
to that of Fig. 27. [0039] Fig. 29 is a diagranmatic top view of a fragnent

of a sem onstruction illustrating an exenpla iner. farmed in
accor dancgﬁ\?\ng'%b%bg%%spect of the present invention. [00%?@?@9“’“@@5 S a

diagrammatic top view of a fragnment of a sem conductor construction
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capacitor efectrodée structures as out er sur uctures are
exposistentibhe capacitor el ectrode structures can be storage node structures.
[0042] A particul ar aspect of the invention includes nethodol ogy for formng
contai ner capacitor constructions- in which a retaining structure, or
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waf er _wi ve, one region corresponding to a nenory array, and anot her

r egi oﬁtobaquirﬁﬁ&sgi"cf'@st he memory array in which logic or other circuitry is
t o be [Do42]ed.A pértitoaiadspeyt offthé neepictsreitidesmiethbdalogy fum fdranimy tdrgainet ai ni ng
lattice

t he . . - whi | tilizi t he. terial .as that
Gt 1§ SRRRCTR RRTYRYPTT LeVhigh AGPIRING STt qr Jastios, e iiged o 08 CRRMeHvE a1
regi Omﬁtﬁpm%e}@z?erfslt@maﬁﬁ bpmlrc@htamgé are dxposaed With ah @tc;utTrHei refthing 0 ex p_cl)_ﬁ e
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 nvensTiEure ¢8R tijs SR A, ARG o eab kbt Svsit c3Pring ancther SrucEER 4Rt Dot weon
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protectjve material within the trench which protects a |ateral periphery
of , tH@‘ZﬁqurF?éfFﬁ\eqoé‘&ﬁ'Qﬁ{sfsrwgf‘? me%ﬁ-&%ﬁ’%fa’ttﬁ?i@eﬁ'ﬁ%&wgﬁ%

nat er had holéd, ORytddeedIREREcANRBY! UL Wetlbif §t@o8X RABOVEE oPiaftibPforaur f aces of
t he capacitor electrode  structuyres. [00441 Vari ous aspects of _the invention

are deJRTSHEWE I0BtNE R WiHCh Eligiately @xRaserpyter sytages %thﬁ%wresﬁag
PCTI U#Al $14R:25ra1 HORARjabit @id edtialhérs thRbb ctdmblished Lisind ahasotrpRasies. or

wafer fragment 10 is shown at a. i

[004 In typical processing, a semiconductor wafer will have one region corresponding to a
memory array, and another region peripheral to the memory array in which logic or other
circuitry is to be formed. Methodology of the present invention can form the retaining lattice
over the memory array, while utilizing the same material as that utilized in the lattice to form a
protective layer over the peripheral region to protect the peripheral region from the etch utilized
o expose outer surfaces of capacitor elecirode structures in the memory array. The invention
can also encompass formation of a trench in a location between the memory array region and
the perfpheral region, and provision of a protective material within the trench which protects a
lateral periphery of the peripheral region from attack by etchants utilized to remove material
from the memory array region during exposure of outer surfaces of the capacitor electrode
structures.

{0044] Various aspects of the invention are described below with reference to Figs. 1-30.
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prelimnary processing stage of an exenplary aspect of the present _
I nvention. Fragnent 10 conprises a substrate 12. Substrate 12 can conpri se,
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oo SR SRR e S SR e&t%t@@tocatnaﬁc%tét%sz%ttte |

rrermrc;esarlb@@/atncwgl on 14 and the peripheral circuitry assom at ed with Legl on
ate the

var 1 oBORAr 1 ebSrdG i aTE Ea b Hras B R S ook b ECGRRUE ur e

Var i oxsrespomds tb adeamoqgr(ayo‘egmhoﬂe)g(l)omom cﬁbntelepraxmdl maa'egubnwtrhét ttnargthlen 18 at

h t ur a

cond ERToY e SpBRafny Siresnand B bioBlos Boicple e hediBhotte ar oy

r egl onegibﬁa mfefertén:’stbraa&&pe‘t@he&tdeglbmga%aufeati i2Periph2ral Mtt@rrder%ryaamy regionespond

e
e COIRKGLE: B chanBr 3 OB iR aeboalstSuRnd B By adioh @ spediedt a
alssocmatrefyl Gtuvides?u@taﬁattacﬂ e{(ltﬂ:Znerﬁbrtymmgheglbﬂﬂe?de t#eoaﬁolz Ciatsd \ﬁﬂttep@'l‘phdmtolh g be
t nductive a oces e 0
ner bR HEENHE W BspP 3 ESR ke om Bares o etisy o 183091 ot f ons
coul dpebipheﬁtﬂ @iWLﬁi@ﬁhS?bClaEceﬂWﬂm@_ lquattstmteauheeemshoqﬁ@waw mhmtde ggﬁéﬂ;tnlgi(;%stlogol n22
er ects. o | nyent;ion_ (n ) . D

b4 and weedods Hearons e ORI 19200 o8 RO 1P JHCF Y,

COoNstVandus @uif devices Meswshowniteuid by agsstiaedwie féf@rpw dt the précussmg/stHgai n

regi &3 of the transistor constructions, or can ohm cally connected to

sour dﬁé’l n regl ons of the transi stor constructions. Transi stor gat es and
ot her [ooaTpon@igram; of tateetrteawt@dr&mrveqmtwmbheﬁe zaam%d@re%@@howht hi n

o MG IO B AEBLBI0HG  POBBTAR ad BipdcagOns Bt 34 POaRsa at o 12, Mhss
28 Cadbrﬁe@FMd ©CiofeRdMflb CcorlREMENNEEY difiin fedons me)a sEhiceAduQEPr i se
nultiple |ayers of differing conposition and/or 6 WD 2005/ 062349
matenal T substrate 12, and/or 16 conductive pedestals associated with substrate 12. Although
the node locations are shown to be electrically conductive at the processing stage of Fig. 1, itis
to be understood that the electrically conductive materials of the node locations could be
provided at a processing stage subsequent to that of Fig. 1 in various other aspects of the
invention (not shown). Node locations 20, 22, 24 and 26 can ultimately be electrically
connected with transistor constructions (not shown in Fig. 1) and can correspond to
source/drain regions of the transistor constructions, or can be ohmically connected to
source/drain regions of the transistor constructions. Transistor gates and other components of
the transistor constructions can be present within memory array region 14 at the processing
stage of Fig. 1, or can be formed in subsequent processing.
[0048] A mass 28 is formed over substrate 12. Mass 28 can comprise a single
homogeneous layer (as shown), or can comprise multiple layers of differing composition and/or
B



PCT/ US2004/ 040252 physi cal properties. Mass 28 can conprise, consi st
essentially of, or consist of one or nore electrically insulative

material s.y OQ%FL; &ul ar aspects, nmass 28 will conprise, consist essentially
of, or consi s? dne or more-of borophosphosilicate gl a®ST{{EP¥40252

spi n-on-glass (SOG, silicon dioxide, phosphosilicate glass (PSG,

bor ogihysicaltpeomsiriess Mma camclop@ibegbensist easahtialy ¢fconconsist of dee ol mowonme

as peciesc,m ﬁwsal%tl\% Ha é@%ﬁnioﬁﬁp §%pséé:tste ﬁ-ﬁa%gtzb%h ¥or9£>rlse° &Sé's%r}t%ﬁly

silict ness ove sdbs
exanpifgyr congish Qﬂmator mc@@oﬂbmroph@a@baslhme gasy\(BREA), spipraradiags (GPE), Isdiven a

s o 000 BuodtRilipdd ofiosr s el it Gl et PYidto s P SIEE 7G50
f:an Gﬂtn‘ﬂ?l besamesaspgicts, msagewelbwnpmnepommat@asermanscahopmat@ésnl@mm‘f Inrore
(e e S EREE TGS ol sDHRGREE RL 45 SRR o) SRR PBR B0 e oy

ret alambnmomm& iaab tﬁﬁcallymu:mm mgilqknesemfamuhgomoérl al 30 preferably

CoTPCIqER 5 BTERRR RRuR ok Fllp i I B o s Bt R B s 1
conprdss Retaihingtruowitedd adn c@mﬂnﬁa ucgleﬂwnﬁi@enwuémmsmbdememntamnwnspr ise a
Seco gd mat e

I
ot cnatio 9 ece Rueisdy eed el I EhEtufRor boshatd FebihRlSuialS: ¢
essenéasftkbiyie @f mags 2eamsels¢twefy emHedcretauamtda atiléersogeme of retainingxeatplialrdp. aspect ,

8 will i al | i st of
por optSRAtsLY. FRBRITS GrigEe! Sl o LT P RPEHSER00 WA S PR onsi st

essenhasyl 4g/capf be smecma@lescthedoﬂn saﬂtibmaﬂasﬁebrsl, ﬁhess ba caanetcbasidepeerml ary

as ect, nmass .28 wi | t ess r con of doped
P omes adFs AR AL ctlse 8P ok bk ranSaREH e PR SRS spfeuBRErede e or
{mr etv}z]mmﬁtﬂﬁgmeﬁdl nenmnmaml eI@dtnlva@&chear 116 S61He ats%aétgs lqétas‘mﬂng ST 130 fle
oge r w one .or nore avers essentl r consistin
0 5 Wi Eeshbish, Goreis) esaontii: bU o Rep S eLalfan ghe BFogkT g, G BShats ny ot
si | i Gpges zmnm@enpﬁséezoﬁmmgﬁﬁansldfIcﬁ@angactlmbrmbymfdémbaﬂelwm dnid i con.
[ 0050 retainin ruct re 30 .consi st senti al or. consi sts of

|
S| | i d%ﬁ'fw‘& ?trtt?@m@aéf"" E?W‘B%%%P%"%ﬁr?sﬁ%n\} ﬁﬁég AT e Y%‘ECQW‘BPH dghdut 50A to
aboutandtfePekemplae d3pREC Ads¥ 28iviil cétameacorﬁéut@lsmmp&f abestsist @PQopdd or

structure 30 conprises a stack of layers of silicon nitride and silicon;
t he |ugeped gicasy¢angaining glass @ad carmpasitien a0 il sté@@ OB OF FREE $Y8IR 50A to

aboutcoRsi@RRfesselidil) ot drB(thﬁ@ﬁngté’f'sﬂiléBﬁﬁﬁndé@'t 117 Qlith o%%%m&eq’ad@hae | ayers of

silicon can have a'thickness from about 50A to about wth a
typi @anssﬁmgcwgﬁa"mfrﬂg caa%aﬁngz@@mcom nTb%WE@moﬂﬁ'Sh%@‘@e@tla”ysqfﬁﬁ@@ﬁhrcé 30 can

COMPIdoAGistind & BQ‘ﬂfcoﬁ%'@Hﬁ?@e%ﬁ&f?ﬁﬂdt@@llﬁéoﬁﬁndﬁfp&?&?étﬁﬁlhcff'glh&g silicon nitride

sandw ched "bet ween air of layers consisting esséentl or consisting
of si[Q058h. |fhetginie St@@bié%ﬁg copgigts |e§§%rrﬂ§“3o@f 8 <I>Q"t§€$|’bﬁ @faﬁ’q'qu?a\i@ﬂ@%ltb%nesses of
from ({Eﬁp‘éh I C 200A;

and tsﬂ@@tﬂ}e %\% agfrﬁ?&!(l;lbes' ?ﬁoﬂl\’a %ﬂtg’loéetate:gﬁ&ﬁa‘%/@%%ﬁﬁ%@k&ﬂg Wﬂl f rom about

50A tycknssaof gb@tbﬁﬂo wiftstrugturs, 89 eamprisasckstagisofdayarg obsitian YBUOAanPOOSH Fig.
2 shoyeoR tﬁepdyéfseagsﬂﬁcoﬁnﬁﬁd“s SRRt LhicRRER o fff.rgga 268 wgbaut%cfd;&e Flg. 1
Cr oss- sectlon an ext endi

_ shows r et al ni g structure ng entire Yy acr oss
the upthe typigrkthislness beingeabnutBBOACRN the layarssfsilisen ean have a thickness of from

about 50A to about 1,000A, with a typical thickness being about 200A. In particular aspects,
structure 30 can comprise a layer consisting essentially of, or consisting of silicon nitride
sandwiched betwesn a pair of layers consisting essentially of, or consisting of silicon. In such
aspects, the layers of silicon can have thicknesses of from about 50A to about 500A, with a
typical thickness being about 200A; and the middle layer of silicon nitride can have a thickness
of from about 50A to about 1,000A, with a typical thickness being about 300A.
[0051]  Fig. 2 shows a top view of a semiconductor wafer fragment comprising the Fig. 1
. cross-section, and shows retaining structure 30 extending entirely across the upper surface of

the semiconductor construction.
7



7 WD 2005/ 062349 PCTI US2004/ 040252 [0052] Referring next to Figs. 3 and 4,
openi ngs 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52 and 54 are forned

t hrough rayghnispgaaabructure 30, mass 28, and to the node | | ONs
associ ated with an upper surface of substrate 12, (with ?ﬁgﬁﬂ%{w%%étions

20, 22, 24 and 26 being shown in Fig. 3). The openings can have a very high
as pec[DGﬁﬁil oRetenvinguhexit haFigby3 ancdz4 apanirige e, 8436, 88 dMd2cdh s, 48,5068t ai ner s

(a5 dacssed ek Wuch RBATd GHlfthe 33RA5L:5s, UG 1o BRSHBYSARRS Nave, an

el evatllon’ O rom abo a maximum w dth of about
0. 1 rdssociated Witb aopmpengw#wzee:fsbbwtmm 02 r(mbth:a nadd lacatons €0, Py rAdpnsk2tes (as

openify® SR Tl ) e Rl od fhve Gery Mo pbcishft 3o WlgRAGL 90G ) 17 11

46, Agiiz&sDipr Eomlngmdpédtcmrcentairtermmsellacusseidl bataw). tio padicolar espacts, tler s of

openidrpangSSATHAVEEA BRRan o5t 454 3o G SRl and B Pl 00 o,

menoraboat 0.aynicregi dhe benihgs ansshonst tb(lliavé. Oircutarcbuidi geiph hmeso(pe liustysteedbg f or med

R e O e S e S e

arr ayoprea@geaz,m, 38n88, 410G RS 44, WG| ¥8,i59, SHcma 54farern£tdnaiewlutllizedgolfdfrm sane et ch
as that rstood that the trench

{ formthe ope a% dgﬂ}%

can b‘"é’nta}“?‘?r%f’ @pﬁgl{qr\pgnﬁﬁrgglgggl i i%&?eci‘Hd\)\?{? IR wi th an etch separate
f rohm (0053 : ul}'h% ﬁﬁ@d?géh)si’ EHMBBHB ap@m% mgsw\ﬁ@r for@ Hmadﬁﬂ;agaromwgrwgn gn L R
Suc aspectis e e u or,n e renc caqn e con ei er
or § ormeBoT gy rede | vk ShsuiEicn 10 200 e i TR arR i+ PRI S

as s oCiomheTwimin h)cawmis’oﬁ(ﬁdr&}futt&@i gt #ﬂltﬂaou@!@ﬁ&ﬂdh Sthis shownddingst of t he
cont ai ne

r_openin n nenory array re renhwithin
I ocatﬁ"BHlt%Bb\ir]\ﬁWgﬁﬂ%?%%ﬂm%ﬁ %Vgr\ép %Tr 114‘ |arngta°f"%r§|?igﬁ¥ds§ POt or esi st
{ras k f}g(rﬁléﬂ utsibiagme imrh@ efcﬁh%sqrﬁﬁ mﬁnﬁmmcm%)bp@mi@% Mds tcatRslusdEpSIOCl it tnel -
ransferrin attern fromthe patterned na 0 unde mat rlas
bnd e GhT Badh 5 TRKHDREeTHING BT HRN REEET b eB A P g A
phot altiikdtP@feiihe dpRaings @TBINthS nsAel) iadk@ fedibrt. Ninf icAakpedls,ahe bz utlmﬁdt@r ned
mask can be relatively stringent, and accordjng l%@-‘“‘??fptl r ef I ective | ayer

(not feRBipirenchrapee; CﬁB@H“ﬁ%‘F SF'@! iR 9, Q1 Fee e &t A dReRAIRRT Uuct ur e

30, apchPgBREsERLREd Fith Wdnidr§ aP@y rédlory .1 ous aspects of the present
I nvention. The antireflective coating can_conprise, for exanple, either a

hard 19954 ( f dhe Erawsiprof f@ﬁéqoe@mqrepawwsrwh"é&quav.r?q;;oné‘bAPztjf)e, or a
Spi N-tghch fw.thm&éa@ibg QBWI@S/]JP,@F!)F eérh@eﬁm()ﬁngﬁé@w fméefo@mﬁfgl angaot&r%msk [ 0055]

Openi ngs 32 54 are forned in an

ar r ay(NOVEhOWPhWitke RBPIQlithegiaphic TMocessipg, m%gbsewlw@@sfﬁme Hpitespfromise The
FOWS (GABrre8 m&kS uﬁsér%g} Hua?éﬁa%@h & 37 @dmbhxbylrambba of Itr%éiifen%og 4, and
t he col umms can consi der ed extend vertically in the view of Fig.
[oosa]homremwgaskoﬂ@mnﬁ@sohmg@tuc @eu'r@,nenta@ssepzateduwthMmahen obhe 52 and 54
are %?:%Heta%s@%a %tr%l&@lbélg s%rMQ@HQQn&@éc%Hzﬁély 28 dnfrenBeRe! P IS QREWAS | Ve

node uch as no
can be incorporated into structure 30, formed beneath structure 30, or formed over structure 30

in various aspects of the present invention, The antireflective coating can comprise, for
example, either a hard film (for example, dielectric antireflective coating, (DARC)), or a spin-on
film (for example, bottom antireflective coating, (BARC)).

[0055] Openings 32, 34, 36, 38, 40, 42, 44, 486, 48, 50, 52 and 54 are formed in an array
within memory region 14. Such array comprises rows and columns. The rows can be
considered to extend hotizontally in the view of Fig. 4, and the columns can be considered to
extend vertically in the view of Fig. 4.

[0056] Although openings 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52 and 54 are described as
extending through material 28 to underlying conductive nodes (such as nodes 20, 22, 24, and
26) it is to be understood that one or more other layers (not shown) can be provided between

the nodes and material 28, and that the openings can stop on the other layers. For instance,
8



26) it is to be understood that one or nore other |ayers (not shown) can be
provi ded between the nodes and material 28, and that the openings can stop
on the ot hgp h@RbHe FOr instance, 8 WO 2005/ 062349 PCT/ %%%4/0 0252 an
etch stop layer (not shown) can be provided between mate 04824 0des
20, 22, 24, and 26 so that the openings stop on the etch stop |layer. The
et ch at etph lstezp dayec it phowrlctandradencliged betwiean erdteriiad 28 andinodss ERe22; @Af etk of

SubStIal théﬁn@%gémpgféﬁgtorn tﬁeletcﬂg#pcg%nrg Aok PYa) FRes bRflect Biadlmgaur face

Ing a su ropic et
opem mgisr!@ial(ﬁu@é a@xm@ﬁdwetq{ sobgfrate na aed/@helgctripaladedlcea (m@@égwabsusmrtem and

26 wifh,3 sﬁﬁ&%rlﬂxtng }agébbg%%&[nt ‘i%ﬂgﬁi‘iﬁ%hm rnﬁ-%?ibrl Iﬁg}(&iggﬁégea %elo-&g efkch stop can

conpri‘se any sul el'ectively
et chezheningd cambe ekiendec thrpligh theaigr step and toides 2008261, iaati 12§ with apsecondsi st

o oS ek O o BEE8T 1005585k RGeS e BEBRENS 1V
52 agmlazﬂmamml/\m taraise mlecb’tmeiytetemmif) aﬁficaflffetﬂﬁa;rmm,icgaanp&ieg,misbe I :alyer’ 60
ggz C%Sﬁ%wa@gg %gf*ggfo%kf@fﬂg‘ﬁ%?n of electrically conductive material, or

electrically conductive materi al .
Accor @eosyy, Rlefia]mg :ﬁi@(td:caﬁlgscsﬁpd Bsepomsveslayemlaﬁmmidowmn opsenicgmn3d,st  of

ot ertarS i 01 i B 4 LR BT Sl R i e RacERPUERY Y et ldi g,
for esomapttre lenddctn velayhahoppehesus cmpnsmmtoaIelecamallymmmrulcg?mmagaggg]or| n

particul ar as a comprise tita

Por t | TG Hprlpgg@tlp&lw%mfﬁ °Hé°al%8?n ve rﬂatﬁﬁ%lr’hfcg ! %y&r hcﬂ can be

COﬂSI é&ﬂipﬁﬁetﬂ)nfs'@f S8R0y cﬁetbrf cﬁinlsist:bftﬂrﬂ?ormdrl]’él Ielmtrhellpmniunﬂ& menalsnsnhance
sho por t 0 er 60 within open

corre AEHA WSOT@CH%F‘&%‘?{ SW%Q?%GE?&B%COW‘SGG%V %‘gg@ﬁdn%gnéﬁﬂ%éhéﬁ al ner

COﬂStfbH@)’tdnﬁm@ ceadudively@pbdenieoh, tretaDBpd reeal compbusdy. fiagagiculéd avbddn,n t he

openi n /72 laterally opposed to the inner surfaces. The

outer surfaces
out erl@ ?%Lﬁﬁf“ﬁ%%%mf?@eetﬁ?‘@%‘ M98y mass 28 and retaining structure 30. [0059]

Conduggeossg | ambnéaf la§esd Wi ehey opermyspe rhedly Brhp r@g.@ameaﬁ b& el ectrode,
and in @artlc ar aspects can be_i.ncor atedg nfo a 0$tor st or age
node. COREEBIRGIA MM conigiast styCiuLes Wit cﬁwng@st Owswﬁsc.fs shawseode

nat er;icﬁilons&ﬁ(hylaﬂﬁ@ﬂf[tﬁlh(‘dpleﬁrngéﬁmem SMCaﬁlﬂ deecokiebseridpth focontaindt! cRRéthicEiahd Y
conductive storaqg de nmaterial. 0060;l bConductlve material 60 |s shown to

onl y $affith i § IThQ PROTIPRHFHIGY uglions gaN bg gonsidered go compriseynergifages 50, 52

and S wigitHeBpenings bRk @Jf@%hﬁhé@?ﬁhf@%f&%ﬁéséﬁ ohh& ifnke soRRRENGRe olifr Ot her
aspects of the invention (naot shown) the conductive material 60, either

al oneSWACE’2 VEAM HABY HHRSRIACHRNSHRINIRGLALGELP V8- mat erial s, can conpletel y
fill fduboppetbR@sctile Idyar 6@) poemﬁﬁ'b%ly m&&boratb%t;b.toset ééﬂéb%reéeéﬁédla' Bnd | ﬁ

openi ngs. The structures forned from conductive material 60 in e openi ngs
(i . e.Parigyar aspRcAs pRNY D& incamonsted inde agapraitopstomgenodar é’@po@mlsbéayeéﬁ%pa@d to

as  QRVHFIHS a8 bAPHItHF BBetrode material, and in particular aspects can be referred to as
electrically conductive storage node material.

[0060] Conductive material 60 is shown to only partially fill the openings 32, 34, 36, 38, 40,
42, 44, 46, 48, 50, 52 and 54, and thus to form container structures within the openings. In
other aspects of the invention (not shown) the conductive material 60, either alone or in
combination with other conductive materials, can completely fill the openings to form pedestal
{or post) structures within the openings. The structures formed from conductive material 60 in
the openings (i.e., the container structures or pedestal structures) can be referred to as
conductive structures.

[0061]  Referring next to Figs. 7-9, conductive material 60 is removed from over an upper
surface of structure 30 to electrically isolate conductive structures within openings 32, 34, 36,
38, 40, 42, 44, 46, 48, 50, 52 and 54 (such as, for example, the container structures 62, 64, 66
and 68 of Fig. 7) from one another. An exemplary method for removing conductive material 60

9



[ 0061] Referring next to Figs. 7-9, conductive material 60 is renoved from
over an upper surface of structure 30 to electrically isolate conductive

structure%wzﬁ,jgydgzﬂpem ngs 32, 34, 36, 38, 40, 42, 44, }%Tgé';%%‘ﬁ’o 52 and

54 (such as or exanple, the container structures 62, 6 dméé of

Fig. 7) fromone another. An exenplary method for renoving conductive
mat erfrcah 06 upPel¥ir200 S00%23ApicRaTRURSHIRLPdisDPE2 Afted ranaamet olLgyeikictier f ace 30

'S C*}ﬁs?eﬁs\'so%%be%rqa{a#r@gq St 38 50 NHeYon b GIRY PhatBfal B MBI Fae MBI CTT A1 60

fromover retalinin e conductive nate rralnlng as
condmdu@tvststructuwsdse.( as the, sf@svntdmtaémamtructumsanr@@rpedembﬁ witbis toe  as

edest Lt I i RgsS hysi cal
Cont aee e HirhthE ey SRRR 085 n RSt Eg Gl rRRldTho trudure & OV 72
60 fr gonsayer Aﬁhereumyerofmtéafd@wfors orerdhel napez&urfacq‘aaft QTE-ICL‘\EQ 30naphitE0ed s
| O TR BB RS DO b Pl d 062t o
but itstpedrt egived ‘Ié\aﬂd 18 d*gaskrﬁméntirelybovms reymsSGS armhhg; ¢t rsgaqmiarrres:l ®fer
a2 gbB g Rt o2 BaReo B RIS AY s o By SoBRPs S el eOpn, i cac e
t hat mmgp@rzt 34138, a&mmdﬂﬂadgbys mBE lagd e taee SladwrBiD. ph&ntcmeuﬁpd iniFg. Bat eri al

i st, an e shaown .pattern

f nt o t

oti 11 Gt e S T Are Sl Hnaho e RIS AP R R SRR B ¢ o ned
masE B&sK 80 bleﬂomrf]@uﬁf arlrmsm(:h ot f_bfrﬁecps_?_tdteemﬂoWh@attaarutlbanglti i zeddi n < 80
net ho of the esent tio e,s atterne nas
has sqqﬂ ‘3@}/ s}%}q ZTJ}?L g‘l’#@?@?%?\%p?tgerp‘f‘l%"\??g&f) bll% eAMAY ot her
exewmo%ewesdfaau@ﬂ% thﬂpctansdmum&e@&t inethodology of the pﬁéseﬁ’alheent@hl mwowaxt end t (r)\
entir ve C r containpners, toe opnal ve to the
ot ew SebpRlrateraihings€ B Rhs SRk SdEHRo canrg e Bt E E DR e 68 81 Rl . '8!
100E3dthaﬁr@<teﬁr@w§mapet@ ﬁﬁ]@{om pafiernbd bmpls brmaténaﬁﬁ) tan é)hémlh’{(d éhtiﬁélgﬁ?b\mﬂ ?u ew
in Fi o jndicate suc eri IS cov ski nmateri a

| Dob4riar Someisis e Sreas Hpenal iRV e Vst G SO eES 34 and S0
i N adgirida® reldtRrettt theCROW aF FRY 864 associated with opening 42. Containers 84
and 86 extend to node | ocations whi ch can corrplrl se simlar

87,
const 1RR&31 ondh ?80‘9‘1’1{%'%9 H@é%’ﬁ' Sgdv‘tgﬁk)‘(ﬁé‘cl" SFds shrwn ip ARgatom Vigwde Figh 839

Cont ahﬂiéétefil%%béhlﬁfaté?léﬁls%véfé@ tﬁfﬁn%)d'ﬁ@{mél%rlél@ interior peripheries 70 and
out er &4” pheries 72 descri bed previously reference to _contajners 62,

64, 6600840 65i%kP shpys cantajngrs 4 and ﬁ%ﬁsoo%%%%wﬂ'app?m'égﬁ # and PBrn ageidiRn ng
nat erg,ahe %tﬁﬁéﬁamssbammaﬂbwﬁng% dentaindrsdy anﬁ@sktﬁh@% ||1che |b&ﬁ.dﬁ§s ki ng

material extends along the interior |lateral surfaces 70 of each
openi §R@Nd &haviich GaRCoEIRsRA Sﬁgfﬁ?é@P“@W@W&FstoémﬁerQﬁ%”%ﬁ%@@"&‘tre?@é&EO’&W@ of the

| nt enbedtiohdbe r(ﬂntatt%f%ﬁ@tﬂi:tlzﬂs 8h aR3RB ceﬁnphg@tr@nﬁt@ha%nphenéym aaé outer

processing, a sacrificial material (not shown) woul provid

openiRejighetes Zudesggbedprevipgsly adth raierenge to santabers 622 6én@6 8ad §8 of ﬁ@ 5hJ.n

abov £ ek H ficial
at oo o Agaoce DAL ERen RS MUK mRg T ert 1B ERenhls Sl R T80 osai ng
st ageSpestiically, theymasking metajiel extends along the interior lateral surfaces 70 of each of the

openings, and in the shown aspect extends entirely along at least one of the interior lateral
surfaces 70 of each of the openings. In typical processing, a sacrificial material (not shown)
would be provided in openings 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52 and 54 during the
above-described chemical-mechanical polishing of layer 60. The sacrificial material can be
removed from within the openings at any suitable processing stage, which may be a stage
before provision of masking material 80, or a stage after provision of masking material 80. If
the sacrificial materigl remains in the openings during provision of masking material 80, the
sacrificial material may preclude material 80 from entering the openings. In such aspects,
material 80 may nhot be along the interior surfaces of the openings, but instead would be over
the openings. In some aspects it can be desired to leave the sacrificial material within the

openings during provision of masking material 80 to alleviate thinning of material 80 that might
10



before provision of masking material 80, or a stage after provision of
masking material 80. If the sacrificial material remains in the openings
during pr maski ng material 80, the sacrificial mterial my

precl ude W{)E?({ggpgﬁﬁ fromentering the openings. In suchP&df&et¥/040%R; er | al
80 may not be along the interior surfaces of the openings, but instead would
be O\Lﬂﬁenvtslae)come and gsothénaspens ibendx desired tcarensyedbs sa@dictab mabsiabptidrao

o eparetg of gk g e o, nhE SRR B 0 BEBRRK RSty 08

2005/704 233 B tRATHFiGSP S OO RERI 84 évdemdns@wmhm ting omrthg #2 enth€igsadpedBs it can

be d f f ki
ot eral g ide TRV gt oot} FhiEh B sB soBR nEl s I E Bt F g
7 andiBtraestahdighth giffe/@nt aspest ofethernvahtmﬁﬂthauﬁgsd?ragd\&thl n the opening 42 and

Fi o ds h t hi ich 80 d
ot o j0sRh Rl EFET s Fils; 0,28 A pte oG R i piblaE iR B8 ° o °
| nvenFige/7-b)anrdtaighg struatuee 80, E{F\Q%B!sed?%ﬁw thiengasking materigl igsemaedl2, a

2ot LT o SR BT 6 BBt fohiaet P FBerliBbent 2 Bboty ™

RerTD\b@hta@fersitfm@Iammé dmtaaﬂergbzim ©B[ROEEB dh Fid. I1on§t Lep‘petrhestoa@ens sithéaces 72
ntai ners 62, g. 10) at

f th t
CpperavBleerb ol orasier A Of BEh: i HERES BaEaheria 56 APt AeRLreyeth I has
been (pajk! I‘»QP @fdiaBterdimghetht efdledd GDr&maHs 8OntifubLg Sverpdiiphe@ntbghrcts ghdigl y t he

mat er.i al remai ns_conti nugus qver peri pheral 8 and I.nt ernmedi ate
regi d’F‘Fe'I@e‘P%fﬁﬂeQ'gn pae Iﬁ@éﬁ?@&é%ﬁ)fﬁgl’é’:‘:&r@% 198?"%)?@@9(])‘? pairs of

capagg Qéltoﬁe@&ﬁtaingﬂ‘ov‘isovﬁor ifRdndeNeaBOEY rovhi92! b Wy, 1'1Q:Wnﬂ@cﬁs Qfe Hr?irﬁontéﬂ
connec t he hori zont al row of capacitor containers containing t

cont a[PWé’tf SaRACR TPTERBPISIRGEtaTNg e containgry WHlgn\RPPRINgH 40, 4%\&4&""(:4:%’&@! ther

cont abyef sagdtfbr ArRaiMbrshhat aa@%h.ﬁg}‘peﬂﬁgs 28, s(h B2aihd 524 Rétahmignitiietusd poict ur e
30 physically contacts the materi al t he caﬁlam tor containers within

each Wwval\w?oiaaoﬁ T@ﬁl”&?ten%l%éﬁtﬂée an@sﬂf?fépawn%@wg PEEChrev-3tn RaHCWYNt act al |

of t hape&B!iAb RRAInFg sikickire S0 388 86htatiaf oMHidlcctiainér StRILPYEAsTRIERSY WIleNH Ce
regi on 14 and in other aspects the retalnlng structure can contact only

sone 5RYoNer Papas @WC%WI%G@ apd incQiRenaspgrtefiies redqining SikGtre cameantadie
ret aigah\hnsd biURé Bh cn‘éPHé\ﬁ@és at dare ﬁr@%r%vh&ﬁélér Nhal tﬁ@rretbﬁ’ur@ dentpbe (and

pr ef er abl revent ppling and other structural defects fromoccurring in
t he dediae fﬁh%d%@%ﬁj@rﬁrd@'r@@&%\gatﬁ@awdj@@terra%ar%@nampplm@ 008 piher| gs 10 and

12 "QtM%Fa@H@fe%ﬁrf B&&ﬁ[lhé‘ln"‘t’ﬂéﬂg\nggg Wsuﬁée%@ ?roﬁ@%gm’qe@te el Do r?e of

mat er1 al ectivity so that e Ive e or no
mat er [A67b8 higs. Hl‘a@lﬂ\d i @ boleate gtruethtpstin whichrroatarial G0 1mréweﬂ reglive @ g. 13

"'U%datsﬁeﬁ%s%%%ﬁlgénb&wgo%Va%tehgc Qqﬁﬁe%r%ne%ff r%fl2§'hgs|b(1; but in

accordance wt aspect selectivit r enova ? mat eri al
30 r ebmpvaedurngripe eema\ral 28materipbdy FigalB llusitates ccmsguctm 10patdbe gravgbsing some

ot ot 3676 B0k r ARG R art it NSRRI Or e BRI R VO, 21
30 r é0aelatiee mdn@tten@lr2&)i§rleasdh@n thet alfigr 1231 Azgrdingly, some ofereqnenaléaS(rrast shown) ,
the ¢RBAKHARR dﬂrfnbitﬁggrotcgsgimvr@cggétﬁd’rfiﬁs of %ﬁ@rﬂal %h%%pé&é&%‘?hé%ﬁ of
conditions utilized for removal of material 30 relative to other portions of material 28. In some
aspects (not shown), the conditions utilized to remove material 30 can also remove some of
conductive material 60.
[0068] Referring next to Figs. 14-16, construction 10 is exposed to conditions which
isotropically remove material 28 selectively relative to retaining structure 30. The etching can
utilize, for example, a wet etch. For purposes of interpreting this disclosure and the claims that
follow, an eich is considered to be selective for a first material relative to a second material if
the etch removes the first materiaf at a faster rate than the second material, including, but not

limited to, conditions in which the second material is substantially not removed during the
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conductive material 60. [0068] Referring next to Figs. 14-16, construction
10 i s exposed to conditions which isotropically renpve nmateri al

sel ecti velyghgdsalckiyg to retaining structure 30. The et Ch'l";qélﬁ:sg@ ilize,
i

for exanple, a wet etch. For purposes of interpreting thi ¢ and
the clains that follow, an etch is considered to be selective for a first
mat ervieatovaldf the first matedakbe o sanditiensrin ahichifthe raie obtempvakoidhe seeansl mategal
materlls%lS g}ﬁia@,(jaster rate than t'he second material, including, but not

m t'ed T or?dltlons in which the second material is substantially not
r emov d@OGRr | ne rereoviel ofappeb2® 63 ses PUES SJSMAFQ@@EZCCPrémethL@fUFGme first

t f|
xt ZHSB{’h éél ;&eeé(g@ [édl”H &n@ hér %mgg"{? él‘ﬁ% 6?'2?7%3@ Gé% gzrnoapt”;% exposes out er
sur f aaspectgl thyf lnvmmaom@éﬁrwé% @tsub@tauh@lv en(lwcwrrwyedﬁ@m OYRIITREBorytrhgion
cont ct of
the | HEngRBiMhYYER, Afiresfr ol B0RcRP7Bprobosed) 1o £ e RN HRERS
mMenor ipverdign e_ncommssaa gthee @epeﬁtm@ﬂ »yhlemordmaugoﬁtcy! fomajnw 1284 réraevesl byzhar e
o008 ron i A ey IR ORI bbb of RGN D RCOBISRRRIT ST
et ch, [amRD] acéerdchcngz#qd ;weemeslm, amajeripbmesistams toothe teleh cm‘utmenaltﬂﬁf (aeean &khar e

t tch

o " masiaphcan 30 S aREH et g5 ol [Rb e bR B Mt bRl B
aspecéish efoptﬂ%enahmm‘esmﬂ wiihadangretcoidbatsteswmdeltifing kres eteh stopstubipgthet eri al i s
pr esent eatures underlying the etch stop during the

Bossn SARaRLRL 56 |
|sotr88'5}r%°°e?8'ﬁ of S 28. [00711 Retaining material 30 remains in
physi ¢ed71¢ onRatdining biatg BDoasank lrcmmtwat congact meith gortins @ cofiducties cont ai ner s

formed fr.o al, 60 and cord n ort e _contai.pners Ret ai ni n
LT vetare S Bt eSunings e EER R Sp SRR o unglF SRR F RemainBRet Ly ot
def eCBstamirrgcmmomwcam thgiswilleviate, amd avengyrewdnt,dopbimigrue otredr strattura defellsr uct ur al
mat er al 30 can @pab e container str cturgF é}aw n a. h%agh as%@t ratio to
be for’?@&cmﬁmp‘f” I} 50 &R CORGINeL e ‘(“?%) g terly,pY G2 PRI at i ng, and
in padtsdmafzmdr&truaam%q’{a&ur@vaen|gﬁraem@mtnatmgo bbq@wxetmgna&o hines @ﬂéiﬁ]rﬂggé§ (72) nt t he
aspect o i nyentjon shown retainin connect s

o Peraatrer, Wi AUSTnY g pertitu e e pvar piavbuire. HPpio S 158 petianee
condugtthy @sgBet @th@ inveRticHs Sswraihatly, Wist fetdifily Yl 30@BhAGAS BBerhatirRf a8 | N
Figs. A 14-16 to be in the a shape of an annulus or a ring. It is to be

under Ft'BYS O #ERMUIBET SUFIHrE@HAY- | nvent i on enconpasses ot her aspects in which

nat eri[@d72§0 The bORdREvé Mealbid 60 @B o8P RER inthidual c@&ambﬁ-,qa $66n BT Eys.ousl y,
the invention encogﬁasses aspects in which materi al éalone or in

combi Ht 6 BrPsindhe ashare ebamaeryyeor g i lhisdg bPémﬁﬂfst}?é’ pupverdhatthgedest al

| nst eiagerdbn BRbdMEhds3es bitr 286Y#s BNAEn RhteiaFsi s3binfdd .n%réﬁts%aé@gma@t erial
30 can provide structural sug) port to the pedestals in such ?ects of the

i nvend§ @WUSP%I?@Y'OW& e Py encRIMRAsEes agecls in hich haternl Bfb(alanegstmer wi t h
the n@infihation }th Rdr conductive materials) is in the shape of a pedestal instead of being in

the shown shape of a container. The retaining matetial 30 can provide structural support to the
pedestals in such aspects of the invention.

[0073] The conductive material 60 within trench 56, together with the material 30 over
periphery 18 forms a protective barrier (or shield) so that the isotropic eiching of material 28
over memory region 14 does not extend into the material 28 associated with peripheral region
18. Such can alleviaie damage to circuitry (not shown) associated with peripheral region 18
that could otherwise occur if an isotropic etch penetrated into the material 28 associated with
peripheral region 18. The protective material 60 within trench 56 forms a protective trough (or
moat) 71 which protects material 28 of peripheral region 18 from the isotropic eich utilized in
removing material 28 from over memory array region 14. In the shown aspect of the invention,
the moat is double-sided. In other words, conductive material 60 covers both sides of trench

56. It is to be understood, however, that the invention includes other aspects (not shown) in
12



peri phery 18 forns a protective barrier (or shield) so that the isotropic

et chi ng of material 28 over nenory region 14 does not extend into the

mat eri al Qghabed with peripheral region 18. Such can alleviate damage
to circui try not shown) associated with peripheral regi S T{E2044#492525y ¢

ot herwi se occur if an isotropic etch penetrated into the material 28
assocwhitketheanbuctiyerrnathdalas onlg glang tha sidd lebtrematt En¢arestmgriphéral re@®nvii&; hi n
trenc&égtﬁ&rr{&oﬂtﬁé&é%%ﬁré{ﬁcﬁeg}fl eét%eméwg{rr)aﬂ%ﬁx\@wh protects material 28

of peri peral rom ropic zed in renoving
mat er i[@07428 ﬂﬂwrﬂiwtraﬂedmnbleyei@admwghdgr mnaiizﬁ hea atnaer of Ispasechsigewallsot3 t he

cover ST EERRdNFou R H R Ba et o WErS BN T SR HBRREARAY B 01 e

i Nventeigin 1|8na|huueﬁdewalt e of m&pgircibls(a'imbr slooghe Iateralzmnmeﬂﬂl @8234he

{rench 08 Haarad s, B fickr SoEPaRT Els B aGHiRl < BRleh bt B o

tr encdmrﬁ@ ofaagtedil J0ecver yeghon 8§, magapeas Irwhich Gvatgrial 28 doh‘lpmslw BP8&G and

doubl e- si trou |r of .spac nd 75.
El ectrrniaﬁe' 'Ie@) %&?gﬁﬁ&%ﬁ?é@% ﬁ]”aﬁ ?Eﬁ%ﬁ%ggg dtfo\,\g‘fesﬁggalo t eral
peri plh?éneaﬁnd thegitiosn Aifrideagtdaysr Ge\mdtlextéﬁdmbvérrreglgh 181 Gomndactiviennatedal@dg t he
| at er al f the ention |devvaII

ial 28. | he .. sh
vo § oS b errg PR i maise; Pond dsisualual Br SRR bt Bhn it ey BiosRncthes or i 2
30 ovmélurﬁ\@gn@ﬂedc&mda@s@@ml & ih mthﬁ £ nerebetalnig taanuamrmTS d m’esgeBH_SGwatftPr
mat eri a r | CO can lrec
o redhingl BB abiel Bp (g gih bb! GF et TSEERNG BHER SBTWAGH &R0 5Y | hat

exten@@f@«mmpmsmaori&tno@ynduct|ve material 60 can, for exarrple conpri se,

cons' tial of titanium nitr ngly, the
v en DBl o et et yodan 73 T Sy ifiar SR PG it sl YR Ao ind

ni t r oged | ng dlitdr@Qthoe faamglm@ﬁo@qrfaytrb ot € Al prtio?Bof(ridite B 30659 shéwn f or
exanpl.e,

t he er 30)%Wh|c can be, for exa sili.con

ni t r i GEsety F%%@]‘P%PHF@O\B‘F Op AN RNANGPVRL MERONG AR FROTS fg%%p‘?'ﬁen R first

si devabteridbsrdiderding @mQﬁém@’y@#ia‘?rre§Uﬁﬁ¢@6mﬁﬁ§ésﬂﬂe IFBHMENtsJOF @ngmon 14. A
portion of material 30 is shown directly ai nst the outer surface and

ext endiply CoRNSC! AlATY r‘aﬂ’sr%/cafpéﬁ't%r?o'ﬁ@'”e"i'ﬁfé“ WeEIQANSRNOHEE eri al 30 ext endi ng
Over TOOTE)Y JHEREUERTH NridorkhBDKirkR dHS HARNNbEH lalhiFperibAgy othi ch

connect Hacent rows of capacitor container structures to one anot her.
[ 0076 aterial 35 @iggFegian % fragy Bp issiropls sfchingscondiivne Hlizeeite Fepp\R Bateiaked at er al

per i plagh Yovéf meﬂ@ﬁﬁdrf@' reg®nAvENn baGIcAAr és}ef:fs%ﬂﬁé‘ﬁvérﬁ%r 1 tFoudh M 1B8ned

conditions utilizZzed to renove materi al fromover nenory array region 14.
I n padt ‘FQf@P‘étfveé@ﬁ@@Q'@Odﬁ etagicaliy Eakatesirom pey eireiigraseecietchuith conptrdinfiuct i ve
mater{@l 60 is electrically isolated fromany circuitry associated wth
construction 10. [0077] A portion of retaini n% structure 30 is shown

P

j ut t i BT omPepastinr efgetasting Aleudedids Bhewn ivitinartiont aGorfage of the cordushives (such
o LR PRt i 50 o kool B3 P 50 HRBFIGIrbbiocffd L on 20
al ongportion 85 can be eliminated. However, there can be advantages to providing portion 95 along

the edge of the conductive material 60 associated with trench 56, in that such can provide

structural integrity to the material 60 within trench 56.

[0078] Referring next to Figs. 17-19, a dielectric material 100 and a conductive material 103

are formed within openings 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52 and 54, as well as aiong

outer sidewall edges 72 of the container structures. Conductive material 60 of the capacitor

container structures can be referred to as a first capacitor electrode, and conductive material

103 can be referred o as a second capacitor electrode. The capacitor electrodes 60 and 103,

together with dielectric material 100, form an array of capacitor structures within the array of

openings 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52 and 54. The openings, together with trench

56, are shown in phantom view in Fig. 18 to indicate that such are below conductive material

103 in the shown view. Although the shown capacitors are container capacitors, it is to be
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the edge of the conductive material 60 associated with trench 56, in that
such can provide structural integrity to the material 60 within trench 56.

[0078] Re{gsidobfsBf<t to Figs. 17-19, a dielectric natergg.}mé@)%@@qsdfo a2

conductive materral” 103 are forned within openings 32
44, 46, 48, 50, 52 and 54, as well as along outer sidewall edges 72 of t he
cont aiinsigrsteed thet thecxapaciianeloan pive bawedestall cagacitsrs filve ceapapIRrse thedategirier

str U%H{e‘ﬁﬁl ﬁgﬁa %Bﬁ& (e ggat@rél 04 bﬁéﬁdlﬁ%%ﬁﬁfﬂhgﬂéd%@ﬁt f%ﬁen%@@) @O“dUCt 've

materi a ere erfed to as a second capacitor electr
capac&QC@rdaebewthdde@U%m@ o iz inverdipatdiroussgc #b¥eel ectric material 100,

36, 38007 "o SRR Rin R SRotich Soend Fidebtically iRBRIGOT,
t r encinatesigls sartbatdhe wiainmgEtmntussrcan amalmlnmcxylstrtltglondon aa ISb@\tV@ in Rigs. Blach are
bel

0! 0 GODRNG) 5y HEREBh oo BohdeP AR Uk by Mo YA D SR

PCTI US2@044 Ga0 2bevad dris toopalundeastootthat tedoventios cem rnedrspasseothercaspeais

L L T

accor ﬁHTmm:c sacohd eapacios elasnncedﬂ WHand resuch\aspetts metdingpuatgistiiralBwan [ 00791 |t
: Sy 3 ,
houl QYT S B PR Rl P aPithr 1 o EpReleulo. feb B poptive

constmeatetiaisn Redaitiag strhowre ¢am e genoved-aft@Oformatidnhufnesindoth mfg:héied:tmeen

Sor isnfByar Ut S BopBd ERSAAIRE Bk oy YR e O M e R e O her
as pec¢e£pac(mcﬁ1ec3ﬂ@dm}m ieachhrovitlesstiuottial rseab8iby tosthe eamtamér aiftiatureb Qsmﬁtasofmr of one

or both of dlelectr d second c ac t Iectr de 102; and
in su%’??nboé%e%flgtufeést égggﬁlhgtotg %8) ﬁwa?&e aé'éefeﬁ rélgfﬁ conduct i ve
mat er suplpsriedh watielnttretamutg)stnmturalsoennnaspecesl iyt vibich retaemhg stradtle smsub abi ve

materials. Retaining struc n rempved r for n_of e or both
o i sy S0ch oD B P Bt A LA oY AR pOPiotinee Pl Py g B he

di el e@trralsrz(ﬂmtsmswaj falbted &9 @Rchppestipiats ¢tot, cﬁleamreeqdqseeematemiy riitenals ever
struct staq é%@cg t he cortllt ai ner ?P}ructu es ch as, for exanple,
struc’terﬁ"eg 9 gucty®, FHPSBRUIHlY Epgove & a'”'§85rH‘§P cont ai ner structures
can be¢oogoypp o treobn@mm%pbctrcﬂmae Rl egtion! agapuoe |33ﬁ’ustr|alteoal§é?%%‘tf$tﬁerpo\fﬁblﬁdi
retaining structure 30 can be acconp

uti | i "Biaigng pvctiEeRdpEing SHH’E%&WWH@%%?"ECW&ff‘%tPH‘il'rﬁ? wighin HPW‘ éG n’é&’fo( not
shownyg uﬁdérét@wmabga@moeem QR phdibBlafh tsobe ahsd@fough@ppestiateddiEhRin

naterlals over retaining structure 30 and subsequently renpve retaining
st r uctffng osfoth i sigetyicymakRiiak HhANekictiver matggal n'ifl'lecﬁ?p H4igprovided s

il Ustbrsﬂbﬁ%nb%?éétfbf &mnpeﬂroho @o%mohebéﬁ ﬂ;bi&ﬂll;ﬁ&é bﬁéééh%n%@r wHichididecdig war di y
fromthe protective material 60 within trénch . is to be understood

t hat fgat&"&bwoc%w candugivermatarialr Oasdﬁeeﬁléwelben th wr@@rsvc#ﬁ BLRPPapipedpier 3Pe

deposidd éﬁ&ordn{gl}p{p@ré)wogatt}é ¥ gdp fdectric material 100 and conductive
material 102 rovided to show one aspect of the invention.

Condi {9%H ca-ﬁart%@fﬁ'm?r%‘@ ddén! et 1 haresliagraneetiealy illugiratadialFigt0o and
conduetIwemsewradnué%sdﬁe@aIhtava,ﬂe&urce/arawe eer.tﬁé%c%fmp%%e.ﬂg kg9 | ayer

30, and accordingly there would be no
locations 20, 22, 24 and 26, or ohmically connecte wuth node locations 20, 22, 24 and 26. The

transistor devices and capacitor constructions formed in accordance with methodology of the

present invention can be together incorporated into an array of DRAM cells.

[0082] Fig. 19 shows regions 120 and 122 beneath the retaining structure 30 filled with
materials 100 and 102. )

[0083] In the processing described above with reference to Figs. 1-19, a single
homogeneous retaining structure (30) was shown over an upper surface of mass 28. As
discussed previously the invention encompasses other aspects in which more than one

retaining structure (or alternatively considered, a retaining structure comprising more than one
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[ 00811 Transistor structures 110, 112, 114 and 116 are diagrammtically
illustrated in Fig. 17. The transistor structures woul d have source/drain

regi ons ei assing node locations 20, 22, 24 a ically
connect edv\;/l\n?ﬁ El%gy})ocatlons 20, 22, 24 and 26. The trg’g ﬁg’?%o(r%a@\g?ces and

capacitor constructions forned in accor dance wi t h nmet hodol ogy of the
pr eseayer) is\mihzeid;nlednv@nion@@tdmprisa&asmtsainerﬁurﬂm cetainingrstiagtueg iIsDRAM cel | s.
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e o Sl 10RRnS Wi i lod ™A Rerbfing 8 Ficl 20436 EXIHRIAL Y "

al nt ng
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i || usihasd 28 an@@rtatrdi Uétb.lh@\lg SiQoeops else@tmumslbcabe withirathd thicitesh @tmas@ns 20,

22, 24 26. S i 0 es insul ati ve mass

22t o St e S0, e R GLRr SRS RRE RS SPerySBg 1T at RN At 1 e
const ¢ametrucion@ooHb @ nzog gvesr ﬁdﬂlﬁhet@w@@tdhumtdf@rﬁe 2evdtiltidrh@ithowgipotises a second
retainin ture over

t . f of bstrat db th
mase. BBECEPtEROHNY 815 %GR PH G PG SR o3 GHE NE PR RaN Ao, P SELOEE wi ¢ hi n
t he thdripkeiesregiin f&)sstrua&red?mzaarmméetnrmﬁmrse%oa@asraaﬁls gflasioghsdtown to

extend aver rra n,1l4 cons ructio but not over

or | pRiENarely Geriontd Btk Binatraudiou SRt iRt s AnE 20 A ColBBect <. ot
showngsseRgaliglof, RPBn&ét drefligbm hmﬂ:leStKIﬂéﬁiaﬂiK@?, AR RESI20D4nE 804 o BorAYigeNd over
perlpheral re tructures 202 a can cgngrlse conposi tions

Si i | GAnSBbessehualy %rémoaamfsd%w.%t@ae?aaﬁr@e%h@f W 088 oF MAER [RyPTRg|

str UCédh"s@ﬁn%Q%eﬂﬂ@hy?&4orcc’ﬁhs@,ﬂﬁ§bﬁhateﬁ§l§ e Bdnysiion riAfid&.OMR Faﬂre%fotﬁéﬂ icon
nitride ernatively, structures 202 and 204 can conprise, “consi st

esseﬁb?'&ﬁ‘i‘%ﬁrb'?'t”dércaedfﬂﬁlﬂ%q fesrexample, ielsstrici materials) srbras; ijeramplewi t h one or’
nmor e Aig¥elum oxggd1si sting essentially of, or consisting of materials other
than silicon nitride. The layers other than silicon nitride can include,
for ek@ffsle, Reiwsringia g Hacepstaiciion SUR s ilustrajegratapirpessing sipgmenalegcysi de.

[ 0086}, yRafpsvidualy deschibéy wid ref6iess fdll%' :9%%%@@4 Idzuaa LAY dderfy Processing
st age anal ogous ~ to that previously descri reference to Fig. 3.

Qpeni hipsiol 01ass £8, a9 weh@s Jpoush @wmng Heetgtes A8 s2@Band 80.wAnditierally Hirenglh
r et ai gy AerlstHOLYR $8tatile st%@ﬁ,réaa ar?lQ ma%e@@t 'T?i@%lhbﬁm agbs&%buﬁﬁ %Es&,sa%?

t hrough retaini n§ structure mass own aspect one
aspedte gfvention, and in other aspects structures 202 and 204 can be outside of trench 56 so that

a periphery of the trench does hot extend to the structures.

[0087] Referring to Fig. 22, construction 200 is shown at a processing stage analogous to
that described previously with reference to Fig. 14. Specifically, retaining structure 30 has been
patterned and subsequently material 28 has been exposed to an isotropic etch which is
selective for material 28 relative to the material of retaining structures 30 and 204. Retaining
structure 204 protects the material 28 thereunder from exposure to the etch, and accordingly
the etch effectively stops at retaining structure 204,

[0088] The construction 200 of Fig. 22 comprises container-shaped capacitor electrodes
62, 64, 66 and 68 similar to the electrodes of Fig. 14 (and in other processing, not shown, could
comprise pedestal-shaped capacitor electrodes). In contrast to the electrodes of Fig. 14, the

electrodes of Fig. 22 only have portions of their outer sidewall surfaces (72) exposed, rather
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the invention, and in other aspects, structures 202 and 204 can be outside
of trench 66 so that a periphery of the trench does not extend to the
struct ur esyo bf}9BddzqfReferring to Fig. 22, construction ZOQCTﬁxﬁﬁ )ﬁ%z@f a
processi ng stage anal ogous to that descrl bed previously Wt rence to
Fig. 14. Specifically, retaining structure 30 has been patterned and
subsethae Mavipg gaeatifely ofibe pyter isislewab swiansd exposed- | 6tetahieg studurgAtdiPans
sol ecthy@idRle dRfRhaPlrfirhRhRGHY 3o IR ddfaiRLBresso 6! 86 BhABBDEIUIRS LT e
Retalning structu prot ects the material 28 thereunder
from é‘o@b@@\ﬂlﬂ@dpbthﬁ@lf‘QS‘IWCtl&ﬁéoﬁ@f@rd| ngly the etch effectively stops at
retal str I+ O B3 f ri ses
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Fi gs. 442,34651481, 504 52 snchiSdarill nliinzdely bgfcwrrieu Féeg. 24 estiows avaassa&edtlolzeﬁthbi’ﬂ/e in

2 contBrhihe b Bies. e B ElcBe BRI G et e don GorBRt BG b o= 71 €

Str ucbeln@aﬂé)ﬁrdcssssmg)sﬂage madiet tanthaw F@ B GCongiBuctiont300oatprisepthel ew bei ng

anal ogqus. t o Vi e f Fig., 2. t sho p cations, where
opont hATs Sruggti A Paggofited brebiofely i tiforcngs Yo BbsE IR B Al dR68 o Eiiaa o1
be 1;] Om&ﬁtaldﬁigystruawré BOwRserisdqsevise with ratérehtgto Bigs. BRRNBridbes Itbﬁma% 24
wi t uch cros

ti bei anal ogous to _t he Ss secti of F|
bei noroa TR BEt g02 casu e RupRrerts 6 Fies ¥ 28 Josgfonedthers auethis 300
conpr 84e atnhleaor (eHeadpnirg sds shownrie, faﬂékade;ﬁ@rﬁ@eﬁ aPd Busteatsd Jn pdniorh &f Bigence to
br ovi B4 DIkFBIEE EiectAgingg Wi BE fornBg e G naiae 113t W Reings ¥REONE al ni ng
st r ucionned 20Re Prsiesiing dtateldl Fighar eetanihg siridsre 2-ig aho\h%aﬂérﬁa@ SEMP%'E e
Opem{fl!giq 34, 42 and 50 (the o eni egs as shown in_ for exa 4) are

i1l us @Hon%ofmﬁtr\sﬁ]%%@ad B0 sxtapg 19 pdcidpOn dhe '@W@Oﬁggﬁ@f?ﬁs@e '|| be

f or megtrychurg 209 id SHWeah %hbh’@fm ViBR IPPRNNAtheé R caﬁbesé@ten tHA ke fbtadhing he
processi ng stage of Fi Ret ai nlqp%estructure 204 1s shown patierned so

t hat SHUFEIP aafiPgHS MO ﬂb'ﬁ@%tr@ﬁad hRypafterasd eietyrg 3ipdid die 204. The
| ocat A@fdrdihgipablafiimEStructure 204 extends to locations where capagitor container openings

will ultimately be formed. In subsequent processing, the container openings can be formed

through mass 28, and can be formed to have a periphery comprising retaining structure 204.
[0091]  The construction of Figs. 23 and 24 can be formed by initially forming a first portion
of material 28, and then forming the patterned retaining structure 204 over the first portion of
material 28. Subsequently, a second portion of material 28 can be formed over the patterned
retaining structure. Since the retaining structure was patterned prior to forming the second
portion of material 28, some of the second portion of material 28 is formed directly against the
retaining structure 204 (specifically, the portion of material 28 formed over structure 204), and
some of the second portion of material 28 is formed directly against the first portion of material

28 that had been formed prior to the formation and patterning of retaining structure 204
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structure 204 is shown in phantomviewin Fig. 23, where it can be seen that
the retaining structure has a pattern conparable to that adopted by

patterned o8 30 in Fig. 11. Accordingly, retaini 204
extends to gca{o%%’s wher e capaci tor container openings BgTﬂSE&ﬁ w&g% ely be

formed. In subsequent processing, the container openings can be forned
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|n|t|a orp(n ng-a tIrst portion of material 28, and then fornming the

pat t er[ﬂ@&?]r etlds mamgomd instegerbing Figsy &24 thas rethining q@r@lﬁtur@?\ (syph apdoeri al  28.

Subse %gﬂﬁé%wewﬁe%%w%oﬁ%plzem 8o S HaeBingiPlabas, &%Lm@@q AYEE

pattern retal ning structure nihg str re waggpatterned
prior28 diu:stcaterengnplay aspeotscf trmnveermncn wlmh éetamingzslrucwﬁéordamc@eﬂos econd

ti : t t

Dou ( LinlspP RISy drdodthal™ h kiR /FBEZE0, shiifer ol FioBlifly W el " ©
and sowes Dﬁllzedabem:mn:tbspmmg Emsoi-znamfbmeabpmrlate formed directly agai nst
the f terial th
P e o RS
PCTI Lﬁ‘éﬁbﬂééd)m@ﬂﬁﬁslymhaefer@aielty Fig.he Guostrudion@00nasienlaato tﬁg cb?stmﬂ?jwmm ? b 892]
t h . 1L t e .

© <SSk MGG 1, 2Beh S ik maltdil B8 o5, 48 b e e i PG e RS e, o
f olr Ielyzans'{sloe ansmucmne@éaa@gss 2@|2?M1502&3@ :mmimﬂaﬂmsjpsetssn;[flﬁgﬂ levdarayoer S, o: _

ti e ayers | S X [ a CLS venti on
T PR S s Svaliel 87 sdseler Bf 4B RAEET LA SR ROl e Bop R8s e of
mat er ¢z, in ¢m1|¢méraspeag of meﬁnmt;oﬁ&cﬂﬁqnse; corisist esaembialiyi sfgomedrisisbef séilg:gg] as
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i nven (0] ri I S essentli SIS (0] SI on itride.
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i nven&nwgﬁatte@@nnrpté!ﬁemWGﬁizﬁg RRDA mith@é tah 194 thaon idfiicisto &th pdtéfan, and can
be in the for ous silicon and/or golycrystalllne

sili c‘Eﬁ{”mPﬁ‘Mﬁﬂzeﬂéde‘@%%%E‘%ﬁtéfﬁd‘?é"‘%?"t Ptrider EPBREENES, IEMGSS 28 COBRESe pect of

the i }Sb’rgﬂﬁdsgﬂoélﬁca@e gia8d, §iCdanR @frelit fPseldBil &Y bith RS bb@pﬁbép’rﬁ)sﬂl@atb%‘la%bm ng
structure 3 I'n particul ar aspects, it can be desired to have thin |ayer

of sielatish t%ﬁl[qundé’fﬂgé 'q He gyt S'H'F'Fﬁﬁ 8 vaHeus anplications a ppecifeallyi Wetsﬂ’ﬁ?” silicon
nitri ﬁlﬁ:dlﬁs BrofRhING R,éﬂyqailnl and {]'@t%é’és' 24855 VB Aok sovmh%h;eue%w.ﬁ) ok th\é%aﬁeﬁéleap and

easy to deposit and pattern. A problemin utilizing silicon nitride can be
that 9ftmass 28 ismptextieraly Bighnihrwiliepn aftide Wil brwighpd i the i'@tﬂ’ th@’frthﬁﬁﬁtsrenrsof
rel at hnMgs $@isSHtbHRIOTABbIdIAAE it daPrhe é!ﬁ/‘éﬁt% @oué tf:: di"ﬁf-esa 8§mﬁ@ﬂ&’ft'o¥ §'§uc’tw’e 30

bor ophosphosilicate glass, it can ficult to selectively e
bor opRb¥pkEBSMe ?*éatoémgreé@&% has$ aﬂhaf@eﬂ @9'§p’ql\4|tw¢iawettpﬂﬂ@ selgctivify oémeeet@h deS| red

in vatbwbes.wlmtﬁaé i gnﬁabu§%@érfd|§@AA B mfa{aﬁa@c'oh&@ﬂng Sddohtidlfy diSorPr ef erably
very thin, et mass 28 1s very thic so if selectrvity for the
mat erqcmastmg of silicon. If the silicon remaing undoped, such can effectively be an insulative
material, and accordingly can have advantages similar to those of silicon nitride. The silicon
can be in any form, including, polycrystalline, sither smooth grain or hemispherical grain, and/or
amorphous. A polysilicon layer can be more resistant than silicon nitride to the chemistries
typically utilized during the etching back of glasses (such as, for example, the 25:1 HF
chemistry utilized to etch borophosphosilicate glass).
[0095] In embodiments in which one of the layers 502 and 504 consists essentially of, or
consists of silicon nitride, and the other of layers 502 and 504 consists essentially of, or
consists of silicon, the silicon can be either the top layer or the bottom layer. Silicon on the top
can be removed by subsequent container chemical-mechanical polishing (CMP).
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of mass 28 is not extrenmely high, the. silicon nitride will be etched by the
time that the entirety of mass 28 is etched. Accordingly, it can be

advant ageg@@ﬁfog obdsid 1 z€ a conponent of structure 30 for EA? oa}af'qﬁ%(:h of
Vet

mat eri al as enhanced selectivity relative to the sel ecC he etch
toward silicon nitride. Suitable materials can be materials consisting
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[0096% g %Fatég I?égws a structure 550 illustrating an alternative aspect of
t he 'H 8 AVehtion. Structure 550 is shown at a processi ng stage.
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conprises a. pai rﬁ@g rrg rials 604 and 606. I\/atﬁrl als 604 and 68{? can_be
9 1e

si mi | ANSQUPPGRY Y8 2SRARS" B0 ca eAPPIsed W’Sﬁ"ﬁ‘er@ﬁ@roéﬁ'% apAYef §96.25. 1n

partigad @écoﬂﬁr@@?bén cﬁrﬁéisﬁrebééntﬁﬂ)ﬁoic BNcERIL bﬁéllf&}ﬁs el (Allizatiopfof fdyletL®I did r i de
or consist of silicon nitrid and material 606 can consist essentially of

si | i cBlf HPvidgmBradection 1 PXRGSEH mdgp\{agqs ot matedal R4 Rp welt anier &t vRper SBMRRER nenory

ar r aythk estteial kit gl a SebsRR@ne&eN 8f Matdhial 24 RUERES, fbpe)l‘_dnﬁble 1A} ofch FRe@Rd 610 is
provi ded over an exposed sidewal| of the material 604. Spacer 610 can be

f or meRfeQusly Yithggfgrence to Fisk Afhg a | ayer of appropriate material and
subseqoegd | y F.@@ssénomrynf@ghud@t AW wtﬂeh@glbﬁwof SPRAGRY 6RLA 2e8brdguEr i se the

sanme conp05|t|on as | aye accor can_consi st essentially of,
or cofih an aternaiiye agpect offie lﬁ‘b’P'l“!OI‘d'?la(the f¥thp is £t5. 24d Sregicplvotitedes

EL?]E :%Egagﬂe& RegirPasfishiset deualitessDfandBheks e RRALHAS td\rhpaS 4 RyasigRRer
addition to the layers 604 and 606. Layer 612 is under layer 604, and in particular aspects
layer 612 can consist essentially of, or consist of silicon. Accordingly, the stack comprising
layers 612, 604 and 606 can be a layer consisting of silicon (612), a layer consisting of silicon
nitride (604), and a layer consisting of silicon (606) over the silicon nitride. Further, the sidewall
spacer 610 is shown formed along an exposed sidewall of the stack containing layers 612, 604
and 606. As discussed above, the composition of 610 can consist essentially of or consist of
silicon. Accordingly, in particular aspects of the invention, layer 604 can comprise silicon
nitride, and such layer can be entirely surrounded by layers consisting essentially of, or
consisting of silicon (the shown layer 606, 610 and 612). Although layers 608, 610 and 612 can
comprise the same composition as one another, it is to be understood that the invention also
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the material during a subsequent etch of material 28 (such as, for exanple,
the etch described previously wwth reference to Fig. 14). [0098] Fig. 28

shows an @@PaRL6ss¥d ew of the region 28 of structure GOOPEf‘m@%% ghce W|th
an alternative aspect of the invention relative to that shown 1 n Fig.

Specifically, the expanded region conprises structure 30, and shoms the
st r ucEFPEPABSREIRPRFISdn Whichyayers§96,i610 and@i1eicemprige dlifterend empogiionsand 606.
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[00102] The trough 71 described with reference to Figs. 14-17 can be advantageously
utilized to entirely surround a region of a semiconductor construction. In the aspects of the
invention described above, the trough is created by forming an electrically conductive material
in trough-shaped configuration between a memory array region and a peripheral region (see,
for example, Figs. 14 and 15 where the trough 71 is described as being formed from conductive
material 60 over the region 16 between memory array region 14 and peripheral region 18).
Figs. 29 and 30 illustrate exemplary configurations in with the trough is formed to protect a
lateral periphery of a peripheral region from the isotropic etch utilized to remove material from
region 14 (an exemplary isotropic etch is described above with reference to Figs. 14-16).

Specifically, Fig. 29 shows a top view of an exemplary construction 700 comprising a substrate
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wi th a photoresist mask. As discussed in nore detail below, the trench can

extend entirely around nenory array circuitry. If the trench is etched too
deeply and{ghoidodelsy, the etch can penetrate into the p cuitry
and cause danﬁ%% ?% various circuit devices, such as, ?CHﬁggﬁ%(ﬁ&wélgit
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2005/ e®2aAOxiENRT éWQ%MBé BatbaV parphannafiing periohictsl région a8 whi as extending
(dlagr tica illustrated box bounded. by dashed line 708), a
regi ofir ngaﬁﬁjl“inﬂﬁ%‘? gterglooe[rw Wﬁi‘?%/msmf’&ya’me@@ fogic or other circuitry can
be formed (diagranmmatically illustrated as a box bounded by dashed |ine
704), and a region 16 between the nmenory array region 14 and the peripheral
region 18. The nenory array region has a |ateral periphery defined to
entirely laterally surround the nenory array region, with such | ateral
peri phery corresponding to dashed |line 708, and the peripheral region has a
simlar lateral periphery defined by dashed |line 704. Trough 71 of
conductive material 60 is shown laterally surrounding an entirety of the
| at eral periphery of menory array region 14, and thus the liner 75 defined
by a sidewall of the trough entirely laterally surrounds the nmenory array
region 14. Fig. 30 shows a top view of the construction 700 illustrating
that the trough 71 of conductive material 60 can extend entirely around the
| at eral periphery of the peripheral region as well as extending entirely
around the |l ateral periphery of the nenory array region. 20 WD 2005/ 062349
PCTI US2004/ 040252 CLAIMS The invention clainmed is: 1. A nethod of forming a
plurality of capacitor devices, conprising: form ng conductive capacitor
el ectrode material within openings in a first material conprising silicon
and oxygen; providing a retaining structure in physical contact with at
| east some of the
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conductive capacitor electrode material; renoving at |east sonme of the first
material while the retaining structure physically contacts the at |east
some of tRe, ve capacitor electrode material; af g, at

| east sone o? thgﬁ?%rst material, incorporating the condhgﬁqlsg&gépaglltor

el ectrode material into a plurality of capacitor devices; wherein: the
first mat eCLAIMSonpri ses borophosphosilicate glass; a wet etch is utilized
to renove at |eagt i vei%n élalPr%‘aag' rst material; the retaining structure
conprises silicon nitrid material  havi ng i ncreased selectivity to
bor ophosphosi | i tatengthad of tovaings plutaity of sepaditgedeniedss gompesingt etch. 2. The
met hod of cl ai :

bor ophosphosi | F}c"i'i” glszlgct{vﬁecaﬁg& r(?gér?trﬁ&%/ %dagﬁ’[tﬁﬂ%%tg R@S%veﬁfé getélct:h%t%%& sts
essenti al | goroprisirgg $tllmranct3)xy§he, nmet hod of cI aiml wher ein the nateri al

nrtride dor i ng DAY oeliphcr SR RPRAOR, Sfacl B iadet Vopd o SRE. 1o

of claim 3cmtmm\rencaplaeltqncﬂlgm:roﬂetrmmrm;e silicon is over the silicon nitride.

5. The met hod of_ cl m 4 wherein th ol r II| hi ckness
of from about 50K % ﬂ)olﬁ?et % OFéﬁ) 'Itﬁé % ti‘% ?ﬁgg"rﬁﬁgﬁ”#u{%e
pol ycryst aphysielig contacta thast laasdtsoaiens sise Gﬂndui:tn.@mmlaomr enrotie nadberidl; 1000A;

and wherein the |I|con nitride has a about
2000A 7 The rERHUETENT &1 1688 Gfte Br 1Y RSCRRREL A0aPPrfR dhe BRMRE ot
the sili copapagitbrélekerodd. matbsalietohopluafityalf aapacBondeviassn t he pol ycryst aI l'i ne
silicon is over nd under the silicon nitride. 21 WO 2005/ 062349

PCT/ US2004/ 040289°¢™ The net hod of claim 8 wherein the pol ycrystal |l i ne

Slb| [ conogel owWht he sil L]contr?mﬂ:rbrﬂnd%lnbmamrtsbf bhmpaesbmfosﬂlcatmmpt 50A to .
about 500A; erein the po rystallin silicon,above icon nitride
has a thickness of from gﬁd’%ﬁ Ast“éf'@gdﬂfe@%‘ﬁ@ S°Wﬁé§ rF’HB aterigh con
nitride has a thickness othd I?élﬁln&fy)uﬁucﬁtﬁ}é écﬁn;ﬁts@utsuildaﬁoﬁitndboandf emaedriapd of

claim3 wherein the polycrystalline si n entirel the silicon
i tride. 1 A et nodlBTe SareRRPL SeReiAY 1 pofProSpiRd ple dBgE dad SiiSon
conpri si ng: nitride during the wet etch.

2. The method of claim 1 wherein the material having increased selectlwty to
borophosphosilicate glass than silicon nitride during the wet etch consists essentially of
silicon.

3. The method of claim 1 wherein the material having increased selectivity to
borophosphosilicate glass than silicon nitride during the wet etch includes polycrystalline
silicon.

4. The method of claim 3 wherein the polycrystalline silicon is over the silicon
nitride.

5. The method of claim 4 wherein the polycrystaliine silicon has a thickness of
from about 50A to about 1000A.

6. The method of claim 4 wherein the polycrystalline silicon has a thickness of
from about 50A to about 1000A; and wherein the silicon nitride has a thickness of from
about 50A to about 3000A.

7. The method of claim 3 wherein the polycrystalline silicon is under the silicon
nitride.

8. The method of claim 3 wherein the polycrystalline silicon is over and under
the silicon nitride.
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providing a construction conprising a first material over a substrate;
formng a retaining structure over at |east a portion of the first material;

form ng oReghLMBReEs eNding into the first material; forn%@q“&gayegézs%(he

structures wthin the openings utilizing a first conduct i
conductive structures having outer sidewalls along the first material;
renovi ng at | ea8t T&@nBetpdt é"éﬂmr%Mwl@ﬁh%Po’V@Vgﬁwﬁgé"@P”IQ%@Y heopilighs of

the outery ﬁld@ Con%&imeltnefseeof%?ﬁlé%wsoﬁ% WEbUY S50A, tMréﬁtﬁb%d%rﬁélm ure

retaining t uctive structures during the renoval ,of

material ; $itgon ahgva teapiieon Bitride Basatthivknasa0biror abaus R9A Wea@)ébég %J'U’rt i ons
of the OUt\gﬁereﬁf tﬁ@‘é’fﬁbér?mtrfdér s%thﬁ;kﬁ &Qroﬁ?é%iﬁ%%)x% bey&r1gewar the

capacitor dielectric teria erein I rst material conprises
bor ophosphosi | i t&t Ehglrreﬁé@od eirclaignd mbysrein drecpolyasysieline siiepn entiralysigoundy east
some of the fhi.sh niidi erial; and the retaining structure conprises silicon
nitride and a materi al haV| ng increased selectivity to borophosphosilicate
gl ass than silitbnA mgthed efforning mgphunadty iof eapesiipicdaviass, camprisi@ net hod of

claim 1l wherei @ayaﬁ ’?‘&cﬁ?{s'trﬁbn&?&’qrﬂ%usﬁdbca{ ﬁ@?@gteﬁﬁi Gt d#b¥trét8

bor ophosphosi | i ass than sili'con™nitri uring the |sotrop|c etch
consi sts essentormalngya refaiging strestureld/er Thieastet prstorodt tbe Srahmiaterigher ei n t he

mat eri al havi ngfod,%;lr %g"gﬁhg%k%ﬁ&f"é bt e fhrspl‘HE@H%IOSphos' | icate gl ass than

silicon nitride etc pol ycrystalline silicon.
14. The net hod fnimmlgacwndueﬂ\xmetremtnretshmﬂmo|tyerqp@nmlglsulutétzmgl aclost conduetive t he

tlicon ni L) g 350, d08 JFELAPAL 0yt Ghid deluiieoRioR HORR MGt al 1 i ne

silicon is® der ST CONn Nl tri am13 wher ei n
t he pol ycryst al tarmvirg &i leest sene ot thaficst umdenial to leapesd At teash portiods of 28 WO

2005/ 062349, PCTL1IS20040,040252, & o TG FELROC 0! GLAY 13, 008T SLO e e

pol ycrysta Phe tire surtounds™ he Si
met hod of céraiumive3stfustirdredurcwtpe iremogal oetme\irsignatemaly et ai ni ng structure from

o hou"s 1 o b B o6} ot Bl By 558 H SRR b Bohg 1P g o
constructi sidewalprising a fi rst mat eri al over a substrate;

forming a second conductive layer over the capacitor dielectric material; and

wherein:

the first material comprises borophosphosilicate glass;

an isotropic etch is utilized to remove at least some of the first
material; and

the retaining structure comprises silicon nitride and a material
having increased selectivity to borophosphosilicate glass than silicon
nitride during the isotropic etch.

12. The method of claim 11 wherein the material having increased selectivity to
borophosphosilicate glass than silicon nitride during the isotropic etch consists
essentially of silicon.

13. The method of claim 11 wherein the material having increased selectivity to
borophosphosilicate glass than silicon nitride during the isotropic etch includes
polycrystalline silicon.

14. The method of claim 13 wherein the polycrystailine silicon is over the silicon
nitride.

15. The method of claim 13 wherein the polycrystalline silicon is under the
silicon nitride.

16. The method of claim 13 wherein the polycrystalline silicon is over and under

the silicon nitride.
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form ng openings extending into the first material; the openings being
arranged in an array consisting of linear rows and |inear colums; formng

a first cqpgysdsio¥sisdayer within the openings, the first q,%rm}g%d%ggég?yer
|'s

wi thin the openings form ng container structures having outer si

along the first material wherein the container structures afre formed in the
array defined by7.t Fiee matwd of paimrd wharsintthe pelyerysiatiee silicen eptirelSUFPENGE t hi n

an array CQIRki.sh ﬂgricfé?ws and colums; providing a retaining structure which
extends between and connects alternating pairs of the rows of the container
structure arrayl8.t fbemathochphelaisn i & durthes combrigingireraeving theatpiainiag strietura r st

conduct | verdLa¥Sty b AN BBRonAG AL Wdhy chRERMBRyRE, | east some of the
I pose at |east po the r

first material fo ex portions of _out si dewal | s of the
cont ai ner st r uct@r Asnether ot ferraingiarguratity ot capasitordevigsisngornpiésirngnt ai ner

structures durl 60, 4 EORAbe g oIS el PliolTEREAber BULBLDER, CaPAC Lo

dielectric mate l'ong the exp Ions 0 e ou S5idewal I s and
within the contimig ereningsexésdirgniotd therfirsignatesielc dralogenitisclosing alrapged over

t he capacitor, diel Il rial - )d of claim 19 wherein the
retaining ‘ tarnu%taﬁrce%lg'ssmﬁ%ggg‘t%ﬁ} ?Wes %%r@?gﬁ%gg@éﬁgal . 21. The method of claim
19 wherei n t he foedniigna rfigststcondottivecayer wilten thihepbnings, thedfirer calducthd lafhe

met hod of claim21 er el e al ni re.| n i pi.ng

st uot ur e; 00 N SR AOS iy HEhEPE G b b upERr ol H AL e
of the firshteriahtwdreraih . tha3cortdiremstractdres ael &irmed dinwtier airay tdedingéd rint the

mat eri al conprises e or nore.of _.bor osphasi | i cat . Spl n-.on- gl ass,
Tl Feon af o S ieotoe Ririaidér s ARIPEE BRERARI o Aty bl e,
nitride. 2dolumhhg net hod of claim 19 wherein the retaining structure
conprises silicon  nitri

e..25. The t hod .of . cl aim24 erein the sjlicon
S TP do has o + RRUIERELE etRmiEosiuels TS BueadtrEbA dot Ao S atS Bl 65340
PCTI US2 004,5%#50&&219 26ws h ehmeémaidleofstrwmemrﬂe@, Weeretainin erutiurs beingtaiecth}
conpri ses or 0 osi]icate s and .the retaining structure conprises
silicon ni ?Q%‘%é?hez@'.gp%@ﬁ%‘t%\sg&ﬁ@% MYy SHEMSS the first material
conprises boropmesmitpat lsastt@nglondise fivdhensbial 2o BXposd ab ldast poitibhg o thed
renove at | east.  so irst mater ei n the retainin

Ctructure BORTIRGEARST e Sintinet S itk the ke BRETUck e fetaining e Soainer

structures during the removal of the first material;

forming a capacitor dielectric material along the exposed portions of the outer
sidewalls and within the container structures; and

forming a second conductive layer over the capacitor dielectric material.

20. The method of claim 19 wherein the retaining structure is beneath the first
material.

21. The method of claim 19 wherein the retaining structure is ove‘r the first
material.

22. The method of claim 21 wherein the retaining structure is a second retaining
structure; and wherein a first retaining structure is beneath at least some of the first
material.

23. The method of claim 19 wherein the first material comprises one or more of
borophosphosilicate glass, spin-on-glass, silicon dioxide, phosphosilicate glass,
borosilicate glass, and silicon nitride.

24. The method of claim 19 wherein the retaining structure comprises silicon
nitride.

25. The method of claim 24 wherein the silicon nitride has a thickness of from
about 50A to about 3000A.
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havi ng i ncreased selectivity to borophosphosilicate glass than silicon
nitride duri ng the wet etch. 28. The nethod of claim 27 wherein the

mat eri al %/ %E,eased sel ectivity to borophosphosilicate zﬁ%?ss t han
silicon ni trl & d&ring the wet etch is a silicon-contai MGTQUSHRYUPTAI . 20.
The met hod of claim 28 wherein the silicon-containing material is over the
silicon nitri de26 30. TAde mathdbdofofclaimai 1@ 20hevbiar eha mhea shdténxmconpheémi ng
mat eri al Sg au}é F F S8 of frgina out 5t0A t 0 about ﬁ) ﬁ% The et hod
of ol ai m 26PGRARIRSTIE Bleep aBi Mtsctaliing 3 “%?&PF}B”Sﬁ%é N PH9%kness of from
about 50A to abzut 10H®Ameaimet whieraddim t1oe \ahénemorthal tﬂrstdendttalstala con'br:sdmess
of from about 50A.ta out 3000A.. 32 e et hod erein.t

ot 11 con- conapRieRoRiRs Blaess Whdisinat weren B iiigen o fieh et S8RE uldiog o
cl fll m 28 wher ?at@nhhens Mlheﬁe)mmmamn? Btyum&fmnses smﬁ@‘f nigttd andndeetdriae
silicon nitride aim 33 reip the silican-cantaining
mat er 1 al | bEAG PREased BREBRY I DR R s e e Do R B e B R o
about 500Ayetdigein the silicon- containing material above the silicon
nitride hasathc ess of f t 500A;, and erejn the
silicon nitride? ER%”MT"&H §'”b$-PY"ﬁ"8r|‘?ert§'81ﬂ'a %W’"&’HBW@%%%@CWW rpe
net hod of gdraptiBspPositieiteigsk hBars bilidaroritriae Husing tRg weBbRhi i@k @iRbhicBhtaining
surrounds the sjlicon nitride. 24 WD 2005/ 062349 PCTI US2004/ 040252 36. A
met hod of FE&HR g a plurality of capacitor devices, conprising: providing a
construction coppr T fethod®Melaym %rvﬁlyeréuﬁgh@@lltcén-b&ﬁlla@fhgoﬁrﬁﬁinat f3adver e
menory array region and a | ocation between the nenory array region and said
ot her regi%JE{PO”frb"f‘H?ng a first material extending over the nenory array

region, over saggl OTﬁ@rmetHGQ'd?rblalﬁﬂdgWreuh%e' Sif&- %t@ﬁh@eﬁﬁtélaﬁhﬁg@ry
array region and said other_region; E\ ng a second material over at |east

a portion ®ickpess qfifrom a‘Pt%{téol‘\éPaPﬁ'étﬂqog over the menmory array region and

over an entirety OfTﬁé1¢néth6§toff@éuﬁf 2§|wﬁé?éih the SIH&In- @cﬁltﬂn@bhﬁﬁtenéﬁﬁhgrh
form ng openi ngs extending in first ,material over thé nenory array

region anidiokaess Agfram a@%méo ﬁ%.aﬁovhéocf% dndpwhesein they gligon pitride; bas izon

bet ween th@,dm@gydﬁroﬁqggyut@,ggltg@bguchoggAd other region; formng a first
conductive layer within the openi 2@5 and within the trench the first

conductive | aye$2- wThﬁmﬁfh%otﬁJ@m whewinmihagilicentcanisdning malerial isendeatheng
outer si deyglohsitride.

33. The method of claim 28 wherein the silicon-containing material is over and
under the silicon nitride.

34. The method of claim 33 wherein the silicon-containing material below the
silicon nitride has a thickness of from about 50A to about 500A; wherein the sificon-
containing material above the silicon nitride has a thickness of from about 50A to about
500A; and wherein the silicon nitride has a thickness of from about 50A to about 1000A.

35. The method of claim 28 wherein the silicon-containing material entirely
surrounds the silicon nitride.
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along the first material; after formng the first conductive |layer and the
second material, renoving at |least sone of the first material to expose at

| east por%&g&,s@gm&@e outer sidewalls of the container b E@rﬁzﬁ]zs{ orm ng
a capacitor dielectric material along the exposed portions o he o

sidewal Is and within the container structures; and formng a second
conduct i ve | ayeP6.oddnethag of isminicPlumie| o 6ARAGHORER\EReSa FOMBISING'he et hod of

clai m 36 wher ei @%&%@H&rmhﬁrcb daﬁaarméﬁawsa&aw%dw Iaﬁ‘eﬁ%n o%%er 14

met hod of cl a| rein the seco conductive | ayer and dielectric
mat eri al athﬁ ﬁ@ﬁ@édatf@érfe@'ﬁ@ anslca neration defwaen the. mﬁ’ﬁ@ﬁhﬁfrﬁbdeﬂiﬁ“ @ndi spid6
wher ein theg; onaterial conprises borophosphosilicate glass; wherein an
i sotropic etc |s ut| lized to renove the at |east sone of the first
material ; wher efaiminged Jest oradenia extandingioyel MEINPOPEL TRY RGN OFel it P

structure TR s B0 18 | BB BRI ClngiR ArdNebri B biotBicR: 1t he

second ma nprises silicon in the t mat eri al
has i ncreased émslhmﬁ seeanck maw@ﬂb@#eogblﬁégﬁ 3 pedipe ofthestrst materi@bthet isigveeon

nitride du‘iHennglertngﬁpérrf@e feRRIC anoetrn\gé? aHAeQ\FIre-EPSf tﬁEtﬂ?ﬁ%é’é"lﬁ tRATS ﬁgel’"&‘?& Bingr t he

third mater s “one or anor phous si'licon
pol ycryst akégiove silicon. 41. The nmethod of claim 39 wherein the third

terial i 1 ) .. T . .
TheThird masor forno Sharf eRbAding fito itdnet iéoBL AR IR pfeficlandy WG
PCT/ US2004 k04 0@%ingt 3. traiiud withihotie dirstohatierial3@vaniibe docativhdatveend theatremay i s
over and undsr the dédé&gﬁﬁep'réeéé 44. The nethod of claim 36 wherein the

first condG€fy @' onpri s '‘titaniumnitride. 45. A semiconductor
construction, ctmmmgsa figpt candushed lagerewitiary thegpanmgeany vﬂthiralylertmgbb,rtheiﬁlfst ned

therein to f

| ocati on bgﬁ@ughv%'\fﬁgerrﬁ%ﬁak ar?%@%%&f%ﬁago*taﬁepg@? %{rﬁg ha@% oﬁgér%sﬂjgl rrem)ry
array regi alonba firgt maiealabral peri phery defined to enti reI y | at eral |y
surround the ne arra lectrical |y i suI e ver
sai d ot her regi gﬁe’nyWé' E%qugp“eﬁﬂﬁf&{‘i’g’ée S%@PQW% 'ﬂa(?"ﬂg i%aé‘"

si dewal | exbmaobfrtgeaﬂrwmitérlm tb adxpoee apdeaspipertionsf oft the omteDBidewalls @y tln@gl on;
and an el ectr.ical t¥uc?0ndUCt ive liner along the sidewall of the material; the

el ectrical pgntalners ures;
forming a capacitor dielectric material along the exposed portions of the outer

sidewalls and within the container structures; and

forming a second conductive layer over the capacitor dielectric material.

37. The method of claim 36 wherein the second material comprises silicon
nitride,

38. The method of claim 37 wherein the second conductive layer and the
dielectric material are formed over the second material. '

39. The method of claim 36 wherein the first material comprises
borophosphosilicate glass; wherein an isotropic etch is utilized to remove the at |east
some of the first material; wherein the second material is incorpbrated into a retaining
structure comprising the second material and a third material; wherein the second
material comprises silicon nitride; and wherein the third material has increased
selectivity to borophosphosilicate glass than does silicon nitride during the isotropic
etch.

40. The method of claim 39 wherein the third material comprises one or both of
amorphous silicon and polycrystalline silicon.

41. The method of claim 39 wherein the third material is over the silicon nitride.

42. The method of claim 39 wherein the third material is under the silicon nitride.
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conductive liner laterally surrounding the | ateral periphery of the nenory
array region. 46. The construction of claim45 further conprising a

silicon- ni\ﬂbizﬁtﬁhoﬁﬂg%ai ning material over an entirety of ﬁ‘%ﬁ?‘{%@%?r gi on

and in direct physical contact with the electrically co Rer. a7
The construction of claim45 wherein said electrically insulative materi al
conpri ses BPSG, 4andhetreetbpd of letaimi 39 edereiri thel thérd ooatedalnis myena@ndrurgler the over
the el eCtéiIiic% lr!it idé nsul ative material. 48. The construction of claim45
wherein the €l'ectri‘cally conductive liner conprises titaniumnitride. 49.
The constructi ofd.of Thd anethad ofheaigi 36t Weerelnetiter fitshl dopdueiivéu layer eoimipriees

consi sts eﬁtﬁﬁpmrﬁtjﬁhg of titaniumnitride. 50. The construction of claim45
wherein the electrically conductive liner consists of titaniumnitride. 51.
The construct i o#b.oh seiniiondudointmnstiuctianheorepriiaing:i cal | y conductive liner is

part of a trough; | I rst. si I -t he
electrically co%gﬂ%g{t%\?%hé‘ﬁﬁﬁgrrﬂ%ﬁé&garga c’§§'8ﬁsﬂg g@%ﬁ&@%g@;@@%}%ﬁ L‘%"‘#f{]r st

si dewal | . &Rer fiae thomemaorgtdray efionl a&ida Sdcatibie betweenhibeseemnd airalevegidn of
the trough_has_..an-outer surface facing th r r.r regl i nner
surface fa%q(ﬁaa'?ﬁgﬁ?irﬁgfm’ g%'%?ﬁ%f‘?& W@ @Sﬁé‘ﬂﬁ?@ﬁy 3 t? %}Pﬁg&%{g%ﬂﬁﬁlﬂ% a

si | i con ni ¢ntirelg tateatnsurraundlthy eventtry enhy yegiargai nst the outer surface of the
second sidewal | _of the tr.ough.and extending tqward.th ry,array.region
From the outer SPPRREalRHidnBlPaRCRaL e P T s SR osy e ftule
2005/ 062349 atecral hARP4 104@P Sidedll 'extEhding @naindube ilatarad beriptesrmob thef metoeyr
conprising_a plurali tc}/ of capacitor constructions over the nenory array
regi on; th&"BAFACN B constructions extending in an array conprising rows
and col umms; t hen erpRicalyotortiudtity lirtdriatong the icnall g trsd matgial; the dizstrichie h
extend in the ro

. ft - and in the sili
e de- cottrrgnEh i R G pbr e B e BN L e HPTORR A PHEIR ¢ s of
the rows of stagg ageeedsBuddibntdielamnr &y furthdr cdmgrishtatgilisohirmidelcortaming 45

further conprisjng a |ateral periphery defined tq entirely |aterall

Gur ound. SHRtETaL A S GnGRY b SR ORA it Sred Yol peast b Hener
lateral |y sgtrian@sndingive @her al periphery of said other region. 55. The
construction of claimb54 wherein the electrical Ig(ﬁ(ionduchti ve ||

conprises titanfim e FoNFEUCE OfrRlaIRe drswhereln &#d sreqiiica hiﬁwll‘%ﬁ‘(gre'r@?wfi?he

el ectri cal ¢ommRRg UBPSEE drd Wher&if NtheStificds PRAGE-8bhtHinMg Thdiamdl Ui Bider trke. 57.

The construction of claimb54 wherein the electrically conductive |iner
electrically insulative material.

48. The construction of claim 45 wherein the electrically conductive liner
comprises titanium nitride.

'49. The construction of claim 45 wherein the electrically conductive liner
consists essentially of titanium nitride.

50. The construction of claim 45 wherein the electrically conductive liner
consists of titanium nitride.

51. The construction of claim 45 wherein the electrically conductive liner is part
of a trough; the trough having first sidewall corresponding to the electrically conductive
liner and a second sidewall spaced from the first sidewall.

52. The construction of claim 51 wherein the second sidewall of the trough has
an outer surface facing the memory array region and an inner surface facing the first
sidewall; the construction further comprising a silicon nitride-containing layer directly
against the outer surface of the second sidewall of the trough and extending toward the
memory array region from the outer surface of the second sidewall of the trough.
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consists of titaniumnitride. 58. The construction of claim54 wherein the
electrically conductive liner is part of a trough; the trough having first

si dewal | GQph pdbng to the electrically conductive [ a second
sidewal | spaced fromthe first sidewall. 59. A sem conducp%gr/m%'g“éoﬁp’[?&t i on,

conprising: a substrate having a nenory array region defined therein
t oget her with &53 editencorstivetion lefhuslaimedariyrthey commulpingedi Rvralitidofacanssiien on

bet ween t%n@ﬁﬂ&feﬁs%@éﬂ%ern‘?&h an%?rg thtthcQ cﬂB?%rﬂ%‘%ucﬁ’or%l iéMditd/in%n

cont ai ner structures across arra gion; t he cont al ner
st ruct ur esartay peMplisied rrwalamyl AWHD t eecaﬁﬁaitczfoﬁeﬂﬂstry@twa eRveRrisiiad etRsages

TN € e e hachl HOT B2t BUlL s irdRUCly: 1dhaORRGINhd Bliéd on Lo

the i nner aneectrlcal |nsu atlve material over sald o
region, t matnéteeaomanmrw Iawer axtenas be‘@veemr@rcwlnehfa\ﬁltﬁgﬂaang Pedp &f the gawswbl ; an
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58. A semiconductor construction, comprising:

a substrate having a memory array region defined therein together with a region
other than the memory array region and a location between the memory array region
and said other region; _

a plurality of container structures across the memory array region; the container
structures being electrically conductive and comprising inner sidewalls within the
container structures and outer sidewalls in opposing relation to the inner sidewalls;

an electrically insulative material over said other region, the electrically insulative
material having a lateral sidewall;

an electrically conductive iiner along the sidewall of the material;

a capacitor dielectric material along the inner and outer sidewalls of the
container structures; and

a second conductive layer over the capacitor dielectric material; the container
structures, dielectric material and second conductive material together being
incorporated into a plurality of capacitor constructions.

60. The construction of claim 59 wherein the memory array region has a lateral
periphery defined to entirely laterally surround the memory array region; and wherein
the electrically conductive liner laterally surrounds an entirety of the lateral periphery of

the memory array region.
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consists of titaniumnitride. 67. The construction of claimb59 wherein the
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B85. The construction of claim 59 wherein the electrically conductive liner
consists essentially of titanium nitride.

66. The construction 'of claim 59 wherein the electrically conductive liner
consists of titanium nitride.

67. The construction of claim 59 wherein the electrically conductive liner is part
of a trough.

68. The construction of claim 67 wherein the trough has first sidewall
corresponding to the electrically conductive liner and a second sidewall spaced from the
first sidewall; the second sidewall having an outer surface facing the memory array
region and an inner surface facing the first sidewall; the construction further comprising
a silicon nitride-containing layer directly against the outer surface of the second sidewall
of the trough and extending toward the memory array region from the outer surface of
the second sidewall of the trough.

69. The construction of claim 68 wherein the container structures extend in an
array comprising rows and columns; and wherein the silicon nitride-containing layer
extends between and connects alternating pairs of the rows of the container structure
array.

70. The construction of claim 68 further comprising at least one layer consisting
essentially of silicon directly against the silicon nitride-oontéining layer.

71. The construction of claim 68 further comprising:

a first layer consisting essentially of silicon over and directly against the silicon
nitride-containing layer; and

a second layer consisting essentially of silicon under and directly against the
silicon nitride-containing layer.
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