e 0. - METHODS OF FORM NG A PLURALI TY OF CAPACI TORS TECHNI CAL FI ELD

Enbodi nents di scl osed herein pertain to nethods of formng a plurality of
capaci t orw0 2BAGSROUND Capacitors are one type of conporemtuUSeaammiy used
in the faBlEiNatMét-8P%i ntegrated circuits, for exanple in DRAMcircuitry. A
capacitor is conprised of two conductive el ectrodes separated by a
non-conducting dielectric region. As integrated circuitry density has

i ncreased, there g %ﬁb"&f 'd‘#'ﬂﬁz %”ﬁﬁdl&ﬂ?’ﬁtéivrbﬁkfdﬂﬁgﬁ' y high
storage capacitance despite typical decreasing capacitor area. e increase
in density of integrated circuitry has typically resulted in greater
reduction in the horizontal dinension of capacitors as conpared to the
vertical dinmension. In many instances, the vertical dinension of capacitors
has i ncr eEBEHNITVAINENNED of fabricating capacitors is to initially forman
insulative materjal. within igh a capacitor storage de .electrode is
formed  For olanbramens aheliedrndafaBrisnta Betidfco bRt Rge Py

i ndi vi duadf cxppeigbisors may be fabricated in such insul ative capacitor

el ectrode-formng material, with an exanple insulative el ectrode-form ng
material being silicon dioxide doped with one or both of phosphorus and
boron. Thgaeab@ROONIE! ectrode openings may be fornmed by etching. It can be
difficult ™ To efch the capacitor el ectrode openings within the insulative
material, par tGPICHPTS Akhene tYfe obseriPegsntarmaeay used thdhe {abrisaipsy di ess,
it i s10f tanpdeshicAllifedil, 85 CEoANRY IADSRAM cfiRLitR.| A0faphBRof APAGhHQEed

el ectrode-formng material after individual capacitor electrodes have been
formed witthiwe clhadegléys sigstrodge repmabi e Sy cuten-aindagking dekertéesegipnt he

el ect 1 0degs incprAYA AhcLitEy GRRAE AEEMaBm N BiaRY s ESRARA: CRRAGIJARCE | or
t he capacitors~belng for . However, the capacitor e ectr% es fornmed in
deep openaigaiar sudficiently ortvigs psndigegl gapatitdndeal despite haypicdleydesrensitigde.

Thi s can

capacitor area. The increase in density of integrated circuitry has typically

15 resulted in greater reduction in the horizontal dimension of capacitors as
compared to the vertical dimension. In many instances, the vertical dimension
of capacitors has increased.

One manner of fabricating capacitors is to initially form an insulative
material within which a capacitor storage node electrode is formed. For

20 example, an array of capacitor electrode openings for individual capacitors may
be fabricated in such insulative capacitor electrode-forming material, with an
example insulative electrode-forming material being silicon dioxide doped with
one or both of phosphorus and boron. The capacitor electrode openings may be
formed by etching. It can be difficult to etch the capacitor electrode openings

25 within the insulative material, particularly where the openings are deep.

Further and regardless, it is often desirable to etch away most if not all of
the capacitor electrode-forming material after individual capacitor electrodes
have been formed within the openings. Such enables outer sidewall surfaces of
the electrodes to provide increased area and thereby increased capacitance for

30 the capacitors being formed. However, the capacitor electrodes formed in deep
openings are often correspondingly much taller than they are wide. This can
lead to toppling of the capacitor electrodes, either during the etch to expose the
outer sidewalls surfaces, during transport of the substrate, and/or during

deposition of the capacitor dielectric layer or outer capacitor electrode layer.
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| ead to toppling of the capacitor electrodes, either during the etch to
expose the outer sidewalls surfaces, during transport of the substrate,
and/ or duwOrrgrodep@ei i on of the capacitor dielectric |aper/useoo0s@ne

capaci t or Féf 8tPﬁ%%4P%&er. M 22\ 4055\ PCT Spec |81 810.doc 1e o. - Qur U. S.
Patent No. 6,667,502 teaches the provision of a brace or retaining
structure intended to alleviate such toppling. Qther aspects associated in

t he formagy i | tons, f i i ncl . ci ng
St uct ur 60 oV of AN e He RS0 S AR R p RYTBPR ol Bidsk i Sal BHTRE:
2005/ 005 4@ecturd)i@enfedblto shiedisdppuchatoipphinilo. ORR05dsPpO&Hs 1asO¢ciattdSin Pobl i shed

Applicatign . 2005/ 0158949. U S. Publishe | i catjon No. 2005/0287780;

P8 babl PRBioog T elER Rocbiuarbor i v Tl R ie SR ey on No.
2006/ 005 4@1al8) discSoscRubidiabed Application No. 2006/ 0046420; U S. Published
Application No. 2006/.0121672: . U.S.. Publ i she i cation No. 2006/021 121

1; U2 publ i shed %ﬁﬁrﬂ’é‘éﬁ?%ﬁ&&i?“%@‘é}b@’ea@%@%@@%mmished Appl i cati on
No. 2006/0261440; WS. PRekkh&hagpApalios o, 0100800052068/ 0032014; U. S,

Publ i shed Application No, 2006/0063344; U.S. Published Application No.
2006/ 0063345; Fabri¢at PoRlgheCABREFHRENon RPN P8 *Peuitry may form an

array of capacitor . PablisReLAPPLEL RSN Rl DO IVEB778BNt rol or ot her
circuitry area is often displaced fromthe capacitor array area, with the

substrate incl udi ngd’-an PuktishedppplcatianNget 209640 48 44apaci t or array area

and tfye control or @.tsh%bﬁisﬁ@m%wcﬁﬁ&mol MRy Pgkances, a trench is
formed in the intervening area between the capacitor array area and the

other circuitry ardaS. Suehshedhpnlieatiohdlof GHHSOHSHnsurate with the
fabrication of the @rep,Bshdd ARbRcAish No. 2006/0121672;

U.S. Published Application No. 2006/0211211;

U.S. Published Application No. 2006/0263968;

15 U.S. Published Application No. 2006/0261440;

U.S. Published Application No. 2007/0032014;

U.S. Published Application No. 2006/0063344;

U.S. Published Application No. 2006/0063345;
Fabrication of capacitors in memory circuitry may form an array of
20 capacitors within a capacitor array area. Control or other circuitry area is often
displaced from the capacitor array area, with the substrate including an
intervening area between the capacitor array areca and the control or other
circuitry area. In some instances, a trench is formed in the intervening area
between the capacitor array area and the other circuitry area. Such trench can
25 be formed commensurate with the fabrication of the openings within the
capacitor array area within which the isolated capacitor electrodes will be

received.
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capacitor array area within which the isolated capacitor electrodes wll be
recei ved. M 22\ 4055\ PCT Spec 18 1810. doce o. - BRI EF DESCRI PTI ON OF THE
DRAW NGS Woan101008670a di agramratic top plan vi ew of subsPcatus2600agvaant i n
process ifeREMEEEE wi th an enbodi nent of the invention. Fig. 2 is an

enl arged di agrammatic top plan view of a small portion of the Fig. 1
substrate fragnent. Fig. 3 is a section view taken through line 3-3 in Fig.

g. Fi g. %kiE%.ﬂt@@%ﬁgﬁ6?&‘ﬁhaﬁ'R¥iV§ﬁ18E the substrate fragment of Fig.
at a pr wn by Fig. 2. Fig. 5is a

section view tkikgeh is hrdagtanmmatec Sorbplan Hey. ofdsubbirgte Hagmeat ¢ pgreassat i ¢ t op

| an view of the substrate fra ng.of. Flg. 4 at a processing step
gubsequenatccf)f)&atnﬁgtms 3\1/]vr?n§byoc{’—'?’gfq?ﬂftq—ﬂl lél.ve%n?%' a section view taken through
line 7-7 in FiRig. 8.is Bh@nl&gks dbagthmgrainmbi dah ofpeplodn sthe&vpottiéhef shebstr at e
fra t of Fi 6 at.a processing step subsequent to that shown by Fig. 6.
Fi g.gngni 51915' Eéﬁ?%ﬁteﬁrﬁ%&gf’%{en th?ough line 9-9 in Fig. 8. Fig. 10 is a
section view tRAkeB i Brsatign vigve tal@nkhforigh h@3-Bin Figg2.11 is a di agrammatic
top plan view of the substrate fragnent of Fig. 8 at a processing. step
subsequent to fiRaf & AFHASEYIRRC 9P Plgngvieyoof fglea%%trﬂeo agmedf PhREN % hr ough

i ne 12-13 d proEbhind biepubseddent o iy bawat aken through [ine 1313
in Fig. 11. Fig. 14 is a _section view taken through line 14-14 in Fig. 11.
Fig. 15 is a dileigP ahfraefiion g plasnvhesyedrling&-SubBig 4t e fragnent of Fig.
11 alig processyng i$hRastihsRate flp bonl el S BNl Dtradthent bBFiglG | S 2
g ine 1 6 in Fig 15 Fig. 1771s a section view
t aken t hradigpbrocesrang ptep7subsequent ta shatmhgwnll®y Fig.#.vi ew of the Fig. 16
substrate fragngny ;SHRIEGHEMew Pakeidhrough line 7-7 in Fig. 6.
Fig. 8 is a diagrammatic top plan view of the substrate fragment of Fig. 6
at a processing step subsequent to that shown by Fig. 6.
15 Fig. 9 is a section view taken through line 9-9 in Fig. 8.
Fig. 10 is a section view taken through line 10-10 in Fig. 8.
Fig. 11 is a diagrammatic top plan view of the substrate fragment of Fig.
8 at a processing step subsequent to that shown by Fig. 8.
Fig. 12 is a section view taken through line 12-12 in Fig. 11.
20 Fig. 13 is a section view taken through line 13-13 in Fig. 11.
Fig. 14 is a section view taken through line 14-14 in Fig. 11.
Fig. 15 is a diagrammatic top plan view of the substrate fragment of Fig.
11 at a processing step subsequent to that shown by Fig. 11.
Fig. 16 is a section view taken through line 16-16 in Fig. 15.
25 Fig. 17 is a section view taken through line 17-17 in Fig. 15.
Fig. 18 is a view of the Fig. 16 substrate fragment subsequent to that
shown by Fig. 16.
Fig. 19 is a view of the Fig. 17 substrate fragment subsequent to that
shown by Fig. 17.
30 Fig. 20 is a diagrammatic top plan view of the substrate fragment of Fig.
15 at a processing step subsequent to that shown by Figs. 18 and 19.
Fig. 21 is a section view taken through line 21-21 in Fig. 20.
Fig. 22 is a section view taken through line 22-22 in Fig. 20.
Fig. 23 is a section view taken through line 23-23 in Fig. 20.
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shown by Fig. 16. Fig. 19 is a view of the Fig. 17 substrate fragnent
subsequent to that shown by Fig. 17. Fig. 20 is a diagrammtic top plan

vi ew of tWe 28ues67at fragnent of Fig. 15 at a processi RgTAISe@ISUIs€quUeNt
to that shBWNOL)IE- é@i 18 and 19. Fig. 2 1 is a section view taken through
line 2 1-21 in Flg 20. Fig. 22 is a section view taken through |ine 22-22
in Fig. 20. Fig. 23 is a section view taken through line 23-23 in Fig. 20.

M 22\ 4055\ PCT @%t i a%@a@&%&?ﬂﬁmgh? qi)__?d)lalbgﬁe%' o%‘%hé %uﬁstfgt@%agﬂ@r& o(f 15 gp pI an

view of the su te fragnment a processing subs€quent
to that sROwhalproddsging2gep Iﬁutg}seqzsntlt@ thaselcawobyliign2@.aken t hr ough li ne

25-25 in Fig. i 26..1 S seGgti g ta ugh.line 26-26 in
Fig. 24. Fig. }%‘ﬁ |2§1aassgg 1?%?{16\}7 gz%(/iv(etnat rou%mr%ugﬁr% I neﬂ§79§7 in Fig. 24.
Fig. 28 is a driggearsatsectibopign atkewi thvowgth hhezsaﬂﬁsinr}atgezﬂr agnent of Fig.

24 at processi ng.step subsequent to, that 4. Fig. 29 is a
secti oh vi ew t%lge%7t hASGEHOT VY %‘eﬂdhf%“éﬁ@ 2@ gl%Iénglh% 6% s a section view
taken through Figne830-a3@iagraringtic 28p phirgviedl oIfSh@sﬁBﬁfdt@ffrd\gln@éMttﬁNﬁ@.

t hrough | rammtlc vi ew of a DRAM

ne31311nF 8. Fig 21i1s a
cell. Fi gb §Sap§°°a5531"§gﬁlﬁfgﬁﬂ e@“%‘pto ghshewegy ?’ &n 24l ternate enbodi ment
substrate fragrgnboiinaREOGEs Fidw tACHAhEANGEi M Qb z@nmewﬁigowent of the
i nvention. Fi 34 i.s a section view taken througwsllne 34-34 in Fig. 33.

Fig. 35is a lggﬁgﬁfrﬁtsie%tl?%ﬁem%e%téwltﬁh kine 38uisinr Bige 281 agnent  of Fi g.

33 atq@ procesgig ngm&ageéﬁbﬁwmkehqhmﬁ% ﬁn@\;w qumﬁb@ 283. Fig. 36 is a
section view taken through |line 36-3 Fig. 37 1s a section view

taken t hr ough Fignd23yaztragranmagic gew ¢f g DRAM Qeléh di agranmatic top plan
view of the Suﬁ%t rat ?sff%%@% tlcF't&) plan view of an alternate embodiment

substrate fragment in process in accordance with an embodiment of the
invention.
15 Fig. 34 is a section view taken through line 34-34 in Fig. 33.
Fig. 35 is a diagrammatic top plan view of the substrate fragment of Fig.
33 at a processing step subsequent to that shown by Fig. 33.
Fig. 36 is a section view taken through line 36-36 in Fig. 35.
Fig. 37 is a section view taken through line 37-37 in Fig. 35.
20 Fig. 38 is a diagrammatic top plan view of the substrate fragment of Fig.
35 at a processing step subsequent to that shown by Fig. 35.
Fig. 39 is a section view taken through line 39-39 in Fig. 38.
Fig. 40 is a diagrammatic top plan view of the substrate fragment of Fig.
38 at a processing step subsequent to that shown by Fig. 38.
25 Fig. 41 is a section view taken through line 41-41 in Fig. 40.
Fig. 42 is a section view taken through line 42-42 in Fig. 40.
Fig. 43 is a section view taken through line 43-43 in Fig. 40.
Fig. 44 is a diagrammatic top plan view of an alternate embodiment
substrate fragment in process in accordance with an embodiment of the
30 invention.
Fig. 45 is a section view taken through line 45-45 in Fig. 44.
Fig. 46 is a diagrammatic top plan view of the substrate fragment of Fig.
44 at a processing step subsequent to that shown by Fig. 44.
Fig. 47 is a section view taken through line 47-47 in Fig. 46.
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35 at a processing step subsequent to that shown by Fig. 35. Fig. 39 is a
section view taken through line 39-39 in Fig. 38. Fig. 40 is a diagrammtic
top pl an woewoahs¢7h ubstrate fragment of Fig. 38 at aPprasSeawiong4st ep
subsequent!& g0t KAt g@?séwn by Fig. 38. Fig. 4 1 is a section view taken
through line 41-41 in Fig. 40. Fig. 42 is a section view taken through line
42-42 in Fig. 40. Fig. 43 is a section view taken through line 43-43 in
Fig. 40. Fig. Iﬁé I8 182 dLagsRITRY 'téﬁ(etIlO[HdCHJ nlnYé@ LA il er nat e enbodi ment
substrate frag in process in accor an enbodi nrent of the

i nvention. Fi gFig459llsaaesfe@m v taw Wl@wthac}@@ln ltllhﬁ éﬂlglf? llnllﬁlg 46-45 in Fig. 44.
Fig. 46 is a grsq)mwgatl e e bstr la n Fig.
44 at a pr ocess ng ste gi %ggmﬁleaﬁ{l Y(I%P %8{ Jlg sf an IE‘ b fha 4, dtlmﬁ?t is a
section vilms/tl’aedwﬂnaglhemugh brmsﬂ?nﬂ?&ccmdﬁnge w&h I\thZhM&aﬁhE’ﬁT o$pel®e 181810
doc 4e; o. {g 48 is a section view taken through line 48-48 in Fig. 46.
Fig. nvgné 2tion view taken through line 49-49 in Fig. 46. Fig. 50 is a
di agrarmatl c top plan view of an alternate enbodi nent substrate fragment in
process in accordance with an enbodi nent of the invention. M 22\4055\PCT
Spec 181 810 doce o. - DETAILED DESCRI PTI ON OF EXAMPLE EMBODI MENTS Exanpl e
nmet hods of formng pluralities of capacitors are described wth reference
to Figs. 1-50. Referring initially to Figs. 1-3, a substrate, for exanple a
sem conductor substrate, is indicated generally with reference nuneral 10.
In the context of this document, the term "sem conductor substrate" or
"sem conductive substrate" is defined to nean any construction conpri sing
sem conductive material, including, but not limted to, bulk sem conductive
mat eri als such as a sem conductive wafer (either alone or in assenblies
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conprising other materials thereon), and sem conductive material |ayers
(either alone or in assenblies conprising other materials). The term
"subst r atwO 20860t 0 any supporting structure, includi mgT/usea09oed4éi m ted
to, the sbi¥entfied e substrates described above. Accordingly, and by way
of exanple only, substrate 10 m ght conprise a bulk sem conductor materi al
(not shown), for exanple bul k nonocrystalline, and/or conprise

sem condupiars b sk kb1 r EXRAMPEEEMBIAMMINFENST dered as
conprisin ; 75 ot her than
capaci tor arr dyxamga B2thodand fanmimg @hwehiing ofireepa&bd)slyet wesoribapaditt or
array area 625 and.circguitr rea 675. ln the depicted exanpl e enbodi nment,
i nterveni Iheéeraep 8%1t%§bgscgn%lt)'e%ﬁee %/rrlsnl%rlrntl)tlﬁ%l(llj% t%El Séﬁc%’racFlcéibss(%rcag%a%irteé?mgrer ay
area 625 {kt@icohducancdubstrett, is ihdcaad @éheblypwithasfaepar hpmerdl 10ci frcui try
area to that of capacitor array area 625, Alternate constructions, are

cont enpl a{E‘@d, cogtetout set?“ﬁ‘ ofio%‘ﬁgﬁ?ﬁ’ e Whef¥By nsé'ini”ﬁg?‘?‘i‘cr]i?lér YN ar 85 650
nor circurdeiicei@tivéSsempitet a4 ydedindgdakd i @by @RCLosdtAsctdCapaprisiig array

area 625. Fig. 3 depicts an insulative materjal 12 having electrically
conduct i v%eI%ItCBP%‘é“’r?o&éatﬁlilﬁllﬂa‘n“§ﬂ@4“$’o Hedof Hématef hico Ul X ™ REP EPPAPEHYS” and

14 may bemhalidi¢alRf QVeh SOARoBULEEN ewhfede(didicndarPakebk aln Js9émBKaP! €
bul k monocrystal line and/or underlying circuitry. Exanple insulative

mat er i al sCARPTiF@BRIBeH B idladhensaBpetndsremicandistong Bascrialday edspher
silican digxtde ideR0shbREs RYmbhSieoMRP A LigR) OrHabFASLYL AL Nstctd cat e
(TECS) and/or borophosphosilicate glass (BPSG and/or silicon nitride.

Al t er nat eloyapy swapowingesignpiuee,omicjudingt bpf apt 1pniggdghe, thenpemisenductive

ani sot r opj . e ! ti i I d
e ARl LA Tt AL e L O ol
conduct i vEd ynighpeempaky gituilk semi@ovddatatrinatenat ératahowa) ctor dxempdedutler ed as

conprisin r X)) P - itar rage e
| ocati ons 8§Hf§'§{aslm(#fgdsng%(gllt éjcgr? Jl%%?%ﬁ?\%ﬁl&gh%ﬁa%é ag%nlagg%i ghated with
M 22\155\ PCT Spscral818t0n decobeidered ancorepekinglbeapbbjtofl drrad&ired 625,20, 2 1,

I N NN O e
650 between capacitor array area 625 and circuitry area 675. In the depicted
example embodiment, intervening area 650 completely surrounds and encircles
capacitor array area 625 (Fig. 1), and circuitry area 675 comprises a peripheral

20 circuitry area to that of capacitor array area 625. Alternate constructions are
contemplated, of course, for example whereby neither intervening area 650 nor
circuitry area 675 completely or partially encircles a capacitor array area 625.

Fig. 3 depicts an insulative material 12 having electrically conductive
storage node pillars 14 formed there-through. Materials 12 and 14 may be

25 fabricated over some suitable underlying material, for example bulk
monocrystalline and/or underlying circuitry. Example insulative materials 12
include doped and undoped silicon dioxides, for example silicon dioxide
deposited by the decomposition of tetraethylorthosilicate (TEOS) and/or
borophosphosilicate glass (BPSG) and/or silicon nitride. Alternately by way of

30 example only, material 12 might comprise anisotropically etched insulative

sidewall spacers, for example formed about transistor gate lines (not shown).

An example material 14 is conductively doped polysilicon. Conductive material

14 can be considered as comprising or defining a plurality of capacitor storage

node locations/contacts on substrate 10, and which have been designated with
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regardl ess, may be conductive at this point in the process, or nade
conductive subsequently. A first material 23 is fornmed over the array of

st orage mygdeonamsEet s, i ncl udi ng over storage node cont TAIS2@Y/04@d46 17, 18,
19, 20, Xile NnMIZ4053,ch may be honpgenous or non- hormpgenous, for exanpl e
conprising multiple different and/or alternating conposition regions and/or
| ayers. In the exanple enbodinent, first material 23 is depicted as

conpri si hal §.2 , 186,52 6, . ?EB| r et i
thicknesggg ngé§t§6aﬁg’§§51§h5§¥€%né§diggdﬁgkﬁgé ro ? %%g%g%fxgggtrons,
2,000 Angstbragesnodde @@ctanigstitonty, 1&8nd9,32Q0D1,Angk2? ans exBopkesamlglahd of
first mteria not nai of a fini%Qed chreuitry

23 .as.
Lonat r uet EBA IREe ey ke ool RtRARS af, FIRHY AP He affcefs Lo adis Cofub e

( ( uralfifty of Capacitors. Such may
i nsul ati vabsequedsBt i ve, or semiconductive. If insulative, exanple

conposi tions for_ materi al ' ili itrid d/ dgped
ST odh df oxi do. TRRIGHERP! 34 Fag B4 ALFLAGY U0 pP byitACa e O SEED: or

ot her fungtiving lovePRBregboddewnhtaciptierilal $7298, 29, and2R9%wd e20fSiidie sanme
conposition, for exanple undoped silicon dioxide. In one enbodi nent
mat eri al M35 BhHd VWO UST OF HEONGBABOBHMPEs| fOF ofatR)E EXBRPFBEISHEUPY | i con

di oxi de syiefras HRI/OPAASANESIS E6Rp&iIGbATEgioRASTA b fEkss. JlRIBe eQhmple
phosphosilicate glass. In one exanple enbodi ment, first material 25

conpr i sescrabodigedt, firstgrataral 3dévAepistedtamtamenisingraeriati &hi%h 26, PA one

exampe, BN, uhey, eEEEQPn?ié A HellivamhicRBe REE FLNESRIR: SPIMARstoRIY, 1S8FN can
be considered as a first material which is etchabl different fromthat of
a second 4yagrims, b@ﬁﬁﬁh%@@ﬁﬁﬁnmHbOQ%ﬁpmﬁnphwml@ﬂﬂ%héngﬁvemﬁahn@§;mﬁv and

29 (when &Hg{h&h@. %fo(?{%‘?r SRR £RURRRLLL M an?’&t Hﬁg’ ogfre QU S€ palt@WSS OF
more alternating or different conposition layers c ul’d ‘al'so of 'course be
provi ded fiwishedtcercuairy 28nsiisioon "if¢arppratiangdthes pbualdty af @aps@tbror Such

convent ey LY heRBS 8 CLLT pLBHLIR Vol ShRTLEr gyl (1
and itidepsmiesditiofis Whetrneeriot Bdr cauptiserailérdminstraieeand/oviweddptdesilebsl ow or
ther eoVerdioxide. Material 24 may be included to provide an etch stop, or other function.
In one embodiment, materials 25, 27 and 29 are of the same composition, for
example undoped silicon dioxide. In one embodiment, materials 26 and 28 are
of the same composition, for example doped silicon dioxide such as
20 borophosphosilicate glass, borosilicate glass, or phosphosilicate glass. In one
example embodiment, first material 23 comprises at least first and second
etchably different materials. In one example, and where materials 26 and 28 are
the same composition, such can be considered as a first material which is
etchably different from that of a second material comprised of the composition
25  of the material 25, 27 and 29 (when such are of the same composition). Further,
of course, fewer or more alternating or different composition layers could also
of course be provided for material 23. Also, “first” and “second” are used for
convenience only with respect to differentiating various materials, with such
being interchangeable independent of order provided over the substrate and
30 independent of whether other such materials are provided therebelow or
thereover.
Referring to Figs. 2 and 3, a mask 30 has been formed over first material

23. An example for mask 30 includes 8,000 Angstroms of transparent carbon

having a 320 Angstrom anti-reflective coating (i.e., DARC) deposited thereover.
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Referring to Figs. 2 and 3, a mask 30 has been formed over first materi al
23. An exanple for mask 30 includes 8,000 Angstrons of transparent carbon
havi ng a 8PQo s¢7nom_anti -refl ective coating (i.e., DARCI/USe@odide

t her eoverlileN¥o NMEGSHOPCT Spec 181810 doc 7e o. - An array of openings 32
has been fornmed in mask 30 (i.e., using photolithographic of other
processing). Referring to Figs. 4 and 5, an array of first openings 34 has

been for i fidst eri o] t stor.age €,K0 cts,.. for
exanpl e Eﬁngap%a en(%frng(?e@%snoﬁ sﬁ%%vn g‘lgnn ?Pgs ed301%( n%?ﬁésjhggn;&g‘nd%mgch has
been subggmuelithlograpiowédthdripatbwésdired). of first openings 34 are formed over

at |l east two t he stor.age ,node.contacts.. lL.n.,one enbadi n i ndi vi dual of
fhe first opemai el TR 400t s oF aR Sor (e BEp RS Pl byt Rl
cont act s,inw fibstthgteeiabadioventise oforddegsodedc@nacts, Srasamplé vkl areamdgs 34

bei ng d ndj.vi dual fornmed over four, and . only faur, storage node contacts.
TR B i gt BVt TP A T S e A R R A 0 g

shape i n @indveast Imdeiduar o MisBlopehidgs Beatd G nidd ouGhat Meussysts@ER, N
one enbodi nent conprise parall el ograns, and jn one enbodj nent conprise

rect angl e$01agEMosdefitactss 1ayiinembpfigpendnpdidyabpbihe isstopRanngy gre

col | ecti oR$mell oVePTaGEoNRAS JTANE AEd 2 g8 R dBl DAt s, (WK SRe CHBRIMRLALsest:
Further, first openings 34 may or ma%/ﬁnot extend entirely to the storage

node contkigsst and Srshovdne direr opaniags ¢hibsingoindivigpalhy bewaed pyer foyr.tand

depi cfged mg%&, Rid3ge 4nGdd BneQdi 1R e TeMBBRIiRR:, Ofndil{dth1 QRER S 34
may occur by using any suitable anisotropic etching chemstries to

ul ti mat elgpeaings Bekexyuedtilaterel amdhepopngiolsasinees hatizontagcrgsrovwetionn t he
cont ext iSOG HITE : [ C g r .of _ane

mat eri al qilrecf hl%/hg anotlﬁger’ lglf élgét E&tgggﬁn %;t: éi?‘gnﬁ-‘{%%yg%rag‘%é‘g%g%?’ ta hg 1goonnt%i nui ng
di scussi ambaditieni doalpriser sictamges, fgs e34mpan abeshownsi ehedskapes omdrarsi ng

surrounding, si dewal |5, e%tioFgf %rrispcg‘a%é) oge 8 %\r,c:gs 7o Mgk, NQ Rt Grial - 36
has been é’ep@sﬁtea W thin |rsif openrngs g% and |c:ﬁ i s*recel ved Over the
st or dfe nwadecmphtact Fuwihthifirst ogevingsdl4 ohy suchappeniergnd dAnirekatpthe
maski ng rE%ér%%LaAod%oggnrtiagt%swhich such overlie at this point of processing. In the
depicted example Figs. 4 and 5 embodiment, formation of first openings 34 may
occur by using any suitable anisotropic etching chemistries to ultimately etch
selectively to and stop upon material 24 as shown. In the context of this
20 document, a selective etch defines an etch rate of one material relative another
of at least 2:1. For purposes of the continuing discussion, individual first
openings 34 can be considered as comprising surrounding sidewalls 35.
Referring to Figs. 6 and 7, masking material 36 has been deposited within
first openings 34 and which is received over the storage node contacts within
25 individual of such openings. An example masking material comprises
polysilicon. Alternate example masking materials include carbon or other
organic materials. Ideally, masking material 26 is capable of conformal
deposition, for example at 70% to 100% step coverage. In the first depicted
example embodiment, masking material 36 has been deposited to line
30 surrounding first openings sidewalls 35 and to less than fill such first openings
34. In one example where the widest open dimension of first openings 34 are
about 1,650 by 1900 Angstroms, an example deposition thickness for masking

material 36 is 600 Angstroms to leave a center gap or open dimensions of about

450 Angstroms by 700 Angstroms. Figs. 6 and 7 depict such center volume as
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polysilicon. Alternate exanple masking materials include carbon or other
organic materials. ldeally, nmasking material 26 is capable of conformal
dep08|t|omozﬂnmmawa | e at 70% to 100% step coverage. | mCrhis24d09gd946lepi ct ed
exanpl e ehtolpnME2-49aski ng material 36 has been deposited to |line
surroundi ng first openings sidewalls 35 and to less than fill such first
openi ngs 34. In one exanple where the mﬁdest open di nension of first

4 . b 1, 650 0
P cknesshi AR bRt nyv ety AA%F< Y005 SR0ke ReRHRTT o, R Zah gap or

open di mepisétonssiqj, ahhma%ﬁlﬁlgmHth H@ﬂngmhrmmﬁelgsmaﬁaﬁﬂw 7
depi ct Suc h center vol une as NI22\4055\P ec 1&%&1% do oc 8F g
M 22- 4055035 FnlF a5k, ag  PUET R Sy fape (9f ‘He%{ﬁ n mhpdiggents o

exanpl e pinet @¢€if ShipingWid hromt @fdsRing afataﬂ@h 3% wWhein hﬁkldtn@pé?ﬂﬁgb 34 is
col l ec |ver pl anari zed back at |east to _an outer rmst surface of first

mat er &l 94! “iCFFdpoPéod%‘alanléFﬁral thigkngss offmptepiphg Ot ithigy H SrepenHgSnit er i al

36 withi nwhidists RPRENES thidh Forty pRRAUAT 86 af QiMhAM dRrBohBl Qréds {tiehaess of
material 36 within first openings 34 which is no greater than forty percent

of a nini ARAA AigRGNsdML Al ovtersestseartionn af inpaidusl fepsoRanings dhmdthipdtrst
portions gf.d:ngdiovi dual first openings 34 within first material 23.
Referring to Figs. 8-10, material 37 (not shown) has been renoved, and
second mat eri dRefggringigo Jaen $ddnwehteiald 7 Hinat Shown) bpebicpgsedavedj anknt

masKki a Apge S t ek i 4k J
di oxi de, ngcghgxglﬁgﬁqéaldggoé?{gd ﬂs?ér:{g%g e'?? aﬁﬂr}]ﬂ i?roIrBStt h%%éﬁnggsg'? g sdﬂidé’(ﬁgf]e
seans 39 Ifrlla@lmngumtd@q:lo§6t| ohn nesangrle negeondt mfagemal BA snendobatlisiéadn and as

shown, se ri it i evatjonally,pver
Firot mat SR 38 b Spo uieReBER TSI bR Bt o ERSEEE, L BN RS0
Al t er nat efryrrbyua/hagiemjmtemmmyeonniay n@ufolmm ghbnﬂ(etnldmhrpemtvmibds tshotve,

recei ved el evational ove rst nms Ki,n r| al 23. Further as an
Al or nat | GSOTR BRI 8L Arisg o HEp AR o 3o DF nP B ol St b EHoF: gs. o
and 7151 ghg, foe eﬁ;lahmlél&ty&dthlalaﬁbsSLHTSdboﬁthGd A g dirdeodilicroate Bf b xaypbe
second ma'ct:xearrrllp e on v, gu%lhl rgw%dc n%}{ beet}g:rrc]) (Pelé to be received elevationally over any
of first masking material 23. Further as an alternative in such instance,
deposition of material 37 as shown in Figs. 6 and 7 might be eliminated, and
substituted with deposition of example second material 38, followed by etch-
20 back or planarize polishing of masking material 36 and second material 38 in a
common etch-back or polishing step.

Further, a mask 40 has been formed as part of substrate 10. Mask 40 may
be of the same composition as that of mask 30 described above. An array of
second openings 42 has been formed as part of mask 40. Such are received

25 partially over and partially offset from the array of first openings 34. Individual
of second openings 42 are formed over at least two storage node contacts that
are received under different and adjacent of first openings 34. In one
embodiment, individual of the second openings are formed over four or less of
the storage node contacts. In the depicted example embodiment, individual of

30 second openings 42 are formed over four storage node contacts that are received
under different and adjacent of first openings 34, with the overlapping portions
of the first and second openings being received over the storage node contacts.
In one embodiment, second openings 42 are individually quadrilateral in shape

in at least one horizontal cross section, in one embodiment parallelogram in
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or planarize polishing of masking material 36 and second nmaterial 38 in a
common etch-back or polishing step. Further, a mask 40 has been forned as
part of gubgnnmmawng Mask 40 may be of the sanme conposiPCirars2@9/osdvas of

mask 30 dEYEMPLMU‘%4EbVe. An array of second openings 42 has been formed as
part of mask 40. Such are received partially over and partially offset from
t he array of first openings 34. Individual of second openings 42 are forned

over at |gask tnwoatstlemg%neoqlsngema@%%sgh@éctﬁ;e Le§ el ﬁ‘ﬁ}v{%‘i l-nfe tfent

and adj acent of first openings 34. In one enbodi nent,
second opestangslarie shepadd abJeast fOGthOGYZOIn@EISJrMS id@élogt@rlagﬁéﬂonmdelmgm acts.

| the dephgbgthaaple, aos 92y L00hy | BURlngesooBRond PREDLAGS 07, 2re

formed over four stora acts recei ved er ent
and adj acent sbépd in sit lopsnom@m&apnwltdnomeecmmr | aplpirapgrpless iodnshethet he

1L g a8e0nd RSNIRIT, N B0 SES) UL GNEL 12,5101 05, nadg cent g 1

one enbodinment o= Second openln s “al €'t
in at | eaqmadmetelnait;l hentfatst cand Ssezeatli openings onﬁgbﬁmmlﬂmnztll)pads@hbﬁh@gr am

in M 22\ 4055 Spec 181810. doc z - shape in at ast one

hori zont aPargl 8]s°§r%rgc€}fa6’ﬁs Bnat ?‘??Sgrf’éleeﬁgﬂa?%htcr?séc S él?dqpﬁné?f&pg in at

| east onewheﬁhleﬁamlt e of OsS ssBElsi ARG shsllacls h@}m fI}]IlSﬂ O@Bﬁm%@b}lﬂlaﬂg%%ﬁoﬁd rst t
openi ngs 34 an con eni ngs 42 are a of the same size and shape in a
| east oneo?ﬁ??%%%g gF ided emhpdimgat peiggr off Bessagne Wt Hit skarenad ze and

shapefg n l@émFQ@éﬁmQﬁl@r OBt FABE e Eéﬂ§&1t§ﬁ@ﬂds§)@edt§>rﬂuad” lateral . |f
quadril atera the first_and second openi ngs m i ndividually conprise

par al | el ogr amRefapae itp Bigs dhddt. dheskies imaatial %ér]@%"sb%@bﬁ%dl Haewshdent

of whet hegecghll Rigds ubelrﬁfiim%ksll@etoaﬂgn&t@%skMé rf‘neftlalrﬁf 3%p%h{‘%%n?g4 and
second openings 42 in the depicted enbodi nent being of the same size and

shape andreseiveg ¢veetthngierage inedatconaeds WiHuEn Hast zemlagséﬂosédegélm segh
Ref erri nget Rink! 19%ona&cteaﬂse1%léoyngelgﬁ{7@% & 031@1 Ilﬂg‘t%rﬁ?%@ ﬁ%ighfsq Hggh

second openings 42 in mask renove Mmask mat er i al e|n
recei\red dker Fithel talpagiemddereonmmadcefs nwtmhaln 2f4| swhisegpenti rqust@hﬂlngl déal ly,

such masking material 36 effective to expose the depicted array of storage node

contacts. Further, Figs. 11-14 depict material of mask 40 (not shown) outwardly
of second material 38 as having been removed.
Referring to Figs. 15-17, conductive material 50 has been formed within

20 first openings 34 in electrical connection with the respective stofage node
contacts, and comprise individual capacitor electrodes 52. By way of example
only, an example material is titanium nitride. More than one conductive
material might, of course, also be utilized, as well as materials other than
titanium nitride. The depicted conductive material 50 has been etched back at

25 least to first material 23 to form isolated individual capacitor electrodes 52.
Such may also etch some of first material 23. Figs. 18 and 19 depict some
subsequent removal of first masking material 23, and particularly some of
material 29, to provide a more planar outer surface configuration relative
material 29, if desired.

30 Individual capacitor electrodes 52 are ultimately incorporated into a
plurality of capacitors. Such may comprise etching some or all of remaining of
masking material 36 and/or some or all remaining of second material 38 from
first openings 34. For example and with reference to Figs. 20-23, such depict

etching of all remaining of masking material 36 (not shown) from first openings
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etching is conducted selectively relative to second material 38 and first
material 23. Fig. 13 al so depicts renoval of material 24 subsequent to

et chi ng oWOrmBkio terial 36 effective to expose the @epiust@d/oamonay of

st or age nHﬁ%N%o%¥ > Further, Figs. 11-14 depict material of mask 40 (not
shown) outwardly of second material 38 as having been renoved. Referring to
Figs. 15-17, conductive material 50 has been fornmed within first openings

347in el eg) rarfdaktcm@%@t PReibihd BF CESREGRANE SIPTAGEAANE BBl aiLs, and

conprise 1ndividual capacitor erh ctrodes 52 e only, an
exanpl e neReaingd 34.s titaniumnitride. Mre than one conductl ve materi al

m ght, of coury e hﬁ\%gg yl%tl b&l%df rf'?lsowz\il att?ge g@t%ﬁé%@'s?ru%gngr ql%rbe

titani um ni tr| con uctl ve nateri een &t ched back
at | east ﬁommbdrtgtbemtcelrvleellexzﬁnakby faoromgi tholladezuldma‘lchapadtmi eleatmad:est offor

el ectrode 2...5uch . may al se etch Sone s. 18 and
19 dep5|0ct SXSE% e st (pb uévn rgrret))(\&}ap] rsfgsma%tggaa talbu 0“5’36g Bll
parti cul anhrynesortgz oWhn:mt emcal a291,attf|<ﬂ: pxremdnd@ astnmrtereplla@ft digt eorraed f ace

configuragion. r atlve i f desired, Individual capacitor
el ectr odzép uﬁetcf’ @alﬁﬁc‘ﬁ%ﬁ& e Bateril o2 % gg dpgt isgﬁ?wb‘? prtaépléf’cﬁnt ors.
Such may eﬁellimf Issh’zcﬁtfelb'l rxgaﬁo@"&omrsaldtclm‘bly edffené Mgm@fermasks,ng7 malderyal 36

and/ or remai hi ng of second material 38 fromfj rst openi ngs 34.
For exanﬁg‘smi’ﬁd n%‘ﬁgr%f]éFté‘chéettaB"Fgg%trucéEreQ§5 CORRrigedhi it f‘éﬁtcﬁ{)ﬁ@b]df al |

remaiqu NoifferdRs kidpgrismbar il 36 ﬂl@@tlssl‘&\é@\)edf reQE@rBhlﬁ§tarﬁgﬁ | iSvidual
M 22\ 4055\ PCT. Spec | 8 1810.doc 1 Omie JNo. JVL - 34,  and etchi ng of all

remai ni ngfAPPCdRcRIsatrAgeer?al 38 (not shown) fromfl rst openings 34. In one

embodi nent, SQ(@'elfrﬁ{%nt@fFlgsl Qslanced E &SR 13k e RICEHC (56T 8ndT1a0B 1 RE ph ORI tO
be recei ved ext er nal armn% t he i ndividual capacitor el ectrodeg For
e

exanmpl e aectsydands hﬁVeek%ﬁﬁp pesiiteyl, aspay. oRaubstratepilet Bxampdneapratyl e
manner byyiuhi el $iBridys! +&e85§tcﬁ' RioRg Git §1H%{1‘ (ggm(%ht siR€od A

Specifically, second etc ferent materia not sEmwn) has
been 15 composite of silicon d10x1de and silicon nitride, or any suitable high k

dielectric, and whether existing or yet-to-be developed. By way of example
only, high k dielectrics include Ta,Os and barium strontium titanate. An
example outer capacitor electrode layer comprises conductively doped
polysilicon. Such thereby defines individual capacitors 60. Such are depicted as

20 comprising a common cell capacitor plate to all of the depicted capacitors, for
example as might be utilized in DRAM or other circuitry. For example and by
way of example only, Fig. 32 depicts an example DRAM cell incorporating a
capacitor 60. Such comprises an example transistor gate word line 62 having
insulative sidewall spacers, an insulative cap and a conductive region under the

25 cap such as a silicide, a conductive polysilicon region under the silicide, and
gate dielectric region under the polysilicon. Source/drain regions 64 are shown
formed within semiconductive material operatively proximate word line 62.
One of such electrically connects with capacitor 60, and another of such
electrically connects with a bit line 66.

30 The above-described embodiments depict examples where deposition of
masking material 36 to within first openings 34 only partially fills remaining
volume of first openings 34, for example lining the depicted surrounding first
opening sidewalls 35 with such masking material. However, embodiments of

the invention also include forming masking material to completely fill such first
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etched selectively relative to first etchably different material 25, 27 and
29, thereby formng a lattice retaining structure 55 conprised of first

et chabl y \d'()fzbﬂmms;i70n('n)a§ erial 25, 27, 29 that is recei vedPextusemaloksp4s@nong

i ndi vi dual "C3Pati'¢57U2 ectrodes 52. Referring to Figs. 28-31, a capacitor
dielectric 56 and a cell capacitor el ectrode 58 have been deposited as part
of substrate 10. Exanple capacitor dielectric materials include one or nore

of silico joxi de, g s 1d i tg;Lde,x2a4€0 it f sjilj i QX nd
silicon n(?l}geﬁlgée(é,' orFozjnyéxggﬁlgblﬂelgﬂi g7’h3 ﬁgd?gﬁ\e%gt rglilcg1 %ncﬁl%gg%%e%gg&gi ng or
yet - t 0- becrbodimsnédvitByrespeet 66 aexuhspiate dralggenhilgh. kL ikicohwoemic §roimthade
Ta20s andghar i . onLi i.f.an X o] C i.1.0r. el ectrode

| ayer con%%?sdggmé(ﬁ;%%ug%]:bgg‘@é%gpg %po geslfl Iﬂg@%& S%%get h%?%%‘/’“ﬁ%fi r‘{velgh

i ndi vi duadlifcapaasistbeing 80licBad hwith thederffist‘®d aswithmpifeenngumecdsmnon cel |

capacig or pl at .al | . 1 pi Gt ca itors, for exanple as m ght be
ut PI i zéiad i Ir[: DFE%\f}Itegrr”?%tt %glg%rﬁdgﬁt’ r3§5.’ %goarnd;gZhﬁll'cél S‘?‘f(ﬁesn?)?"\)‘i/aly S‘c?ﬂ“@&%%qge

only, Fi gthe3doepdeatistednFigxanpl7e 8DRANhdeld, ﬂe@pmmmtdmﬁleaﬁmpﬁ@&ﬂilmd 60.
Such conprises. an. ex | e transi stor. gate war i ne 62 having insuylative
si dewal rp%rﬂé%%%?nt‘anagg%etﬂta Fife E‘ﬁﬁklggd ‘%atﬁlaﬁguﬁai %Srgﬁ‘?‘bnd‘iﬂ?d@gt He cap
such as ac@upletede, fid ﬁ@ﬁdgp&ﬂinﬁs m|.?/34éc1cﬁ@ﬁ1gﬂﬁ%i}fé@e u;:e)gﬁ_ihta:enaquwmga and
ate dielectric region under t ol ysilicon, Source/drajn regions are
ghown f or YE4! thFﬁei‘r%a §%“rﬂ“élo‘ﬁal?6‘ca§:\§ (Rat grawp) Sperdeblredoy dspesitivgt e word | ne
62. Qe of suatefeh®ed tbChIdsy IWRABCES, WdsRiGARAGELQN 369, hANBeahaltbpeq Of
such electrically connects with a bit |ine 66. The above-descri bed

enbodi ment’§OtEpFEtOExeRRIiBgs tRenemagndsi to trnere maskinggmatareniHa fem o

wi thin figshe GREAVEISVIF tRAI¥sRRTVE albdebidd e E&ﬁﬁét@'\!@ﬂhi‘ﬁoh‘x’ﬂeo&éniﬁég st
openings 34, for exanple lining the depicted surrounding first ‘openlng

si dewal | 385 Rigsh38ue rAdskPHgsPrItderin ajequepete ier thoserbefd iFigmt k1 aindt A8,

i nvention..ah&Qivel¢! ude formng masking material to conpletely fill such
first M 22\4055\PCT Spec 181 810.doc 1 lile iNo. ivii/ - openings. For
exanpl®e, Fi gs.Reggrriige depifégs.sde3ansedht gonmspoek aimplsequence to those of

Figs. 28-31, respectively, of the first-described embodiment. Accordingly,

subsequent processing has been conducted to form individual capacitor

electrodes 52, followed by removal of all remaining of masking material 36a

(not shown) to ultimately form capacitors 60 essentially that same as in Figs.
20 28-31.

The above example embodiments depict implementations wherein
conductive material 50 is deposited to form individual capacitor electrodes 52 to
comprise singular, essentially fully solid, pillars. However, aspects of the
invention also contemplate forming such conductive material to be deposited to

25 form individual capacitor electrodes to comprise open container shapes, or other
shapes. For example, Figs. 44 and 45 depict an alternate example substrate
fragment 10b in comparison to substrate fragment 10a referred to above. Like
numerals from the substrate 10a embodiment have been utilized where
appropriate, with differences being indicated with the suffix “b” or with

30 different numerals. Figs. 44 and 45 depict deposition of conductive material
50b to less than fill the void created by removal of masking material 36b over
the individual storage node contacts. Figs. 46-49 depict subsequent
corresponding processing having been conducted to form capacitors 60b wherein

the individual inner capacitor electrodes 52b comprise open container shapes.
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enbodi ment with respect to a substrate fragment 10a. Like nunmerals fromthe
first-described enbodi nents have been utilized where appropriate, with

di fferencwezbﬂi/uov?m ggscat ed with the suffix "a" or w t hpdirfisesoentcomeneral s.
Referring "t'8"¥ § ‘% >34, 35, 36 and 37, such correspond in sequence to

t he above-depicted Figs. 6, 7, 8, 9, and 10, respectively, of the
first-described enbodi nent. Except here, nmasking material 36a has been

deposited to c fFRdlg.bis i N ccordi y her.e is no

i nfer nal vol un‘g%()taﬁ%%\f\h%échdeg&gg%doﬁ%?%gt g?f%ﬁ%@ ?nlca)jt%lt}g ov% %Oirémélga?l abl e
for deposiPtyrehity Fdf eppaqitprs owBiads .cod@rased ﬁgmﬂngskianwﬁQenﬁaﬁmﬁGahhaslbggn
etched th g i 42 i sk 40 1o remove nasking.material a
fron1being%%gggﬁéggﬂgvgg%@hggﬁg?%gé|§K§%ﬁ%¥§ﬁl Hoits ggﬁ?ﬁ t5 &f?% Cfirst
openi ngs Bvskiigggep8s ased @9focor arespanchfi ﬁi‘nrssemaeimgeét.e.,tfh@sepefgingh gg) 11
and 13; r ectively. ferrin o Figs. 40-43, s correspond in sequence
to thode ging? sh."ai'éy fﬁ%to?ﬁ%p'g’é{ei GRS o AT ré‘f’-td&é}ﬁsglé}f &Bddf ment .
AccordinghyxlauﬁeﬁquemanpyaﬁE&ﬁbﬂg(h&&thenﬁgp?auﬁFegp&ﬁpggmayug@uvg%pal
capacitor_electrodes 52, foll owed repoval of all remaining of masking
maltoeri al @%rélaglﬁ’o?v? arFBhﬁl‘ﬁ%‘Fﬁ%‘?t BAM APt OPENIBES eSesHanping t hat
same as i poftigs. oR8he3 fikst INE sbOVE® oP¥AMYsCarRNRREIVERNG verd@RI Sforage node

i npl enent ati ons erein conductive material 50 is deposited to form

i ndi vi duafHapsci Vigskiseeteropeghtszlse becasidsdibedors anslipfier thesstetnd earligr ful | y

sol i 10 pi hhd@rlgter HAWBMBE . st88PEELRAbALaLIHR dMYEPlkANyabFIngRN ﬁ]péag}a%itﬁpr m ng
such conductive material to be deposited to fTormindividual capacitor

el ectrode%lePHOQ%prise open cont ai ner shapes, or other shapes. For exanpl e,

Figs. 44 and 45rdemoet odnhd! tey Qak&d & sBHRS LD bt VRN L 9P A
efertred'to a | Ke

conparison to substrate fragnent 10a ref _ ove. L nuneral's from
t he subst giddugh capgrathirneleeirpdsce ibetenositéd iined tivheverlappimgppbetiens of t h

d! f  erencggpbgf ﬂ‘ga hp&l ?&o%f[ eln gsSUtFE;E)SPdRudI%I c Ip%crzllltgrl Heecgr%g%s ArdTer al's.
Fi gs. 44 and 45 depict deposition of” conductive nateria
15 ultimately incorporated into a plurality of capacitors. In some embodiments, the
overlapping portions of the first and second openings have the same horizontal
cross sectional size and shape as that of individual of the storage node contacts
in at least one horizontal cross section, for example and by way of example only
as is depicted in each of the above depicted embodiments. However, the
20  overlapping portions might everywhere have different horizontal cross sectional
size and shape to that of individual of the storage node contacts.

In some embodiments, at least the individual first openings within which
the masking material is deposited are no greater than 3.5F X 5.5F in horizontal
size, where “F” is the minimum feature size measured orthogonally that is

25  obtained using lithography to pattern features in fabrication of the plurality of
capacitors. Each of the above-depicted Figs. 1-49 embodiments may, for
example, be utilized in fabricating individual first openings to have such a
horizontal size which is less than or equal to 3.5F X 5.5F.

Fig. 50 diagrammatically depicts in top view an alternate example

30 embodiment wherein each of individual first openings 34c and each of
individual second openings 42¢ have respective horizontal sizes which are 3.5F
X 5.5F. Fig. 50 diagrammatically depicts a top view of a substrate fragment
10c. Like numerals from the above-described embodiments have been utilized

where appropriate, with differences being indicated with the suffix “c” or with
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50b to less than fill the void created by renoval of masking material 36b
over the individual storage node contacts. Figs. 46-49 depict subsequent
correspor‘l\d'()r@lqmowe ing havi ng been conducted to form eapase0/0$6960b

wher ei n tiHE %d\“Wa‘f?;P i nner capacitor el ectrodes 52b conprise open

cont ai ner shapes. M 22\ 4055\ PCT Spec 181810.doc 12rue NO. M zz-4055

Enbodi nents as descri bed herein enconpass a nethod of formng a plurality
of capacid; i e 1 ity ©of ji.ndjvi. I citor
ol et T odd e S Ot St Xaho Ol bl feF na€ 208

maski ng stepsd openiggd 420 drorquadnilateradyinchape,r get apdiffargst §hiape. , Fliithet

openi ngs 34 ver ralj ty of. aor.age node contact.s. Alater of the two
maski ng sbfye%)vgg?iog euxge l?ooa%rt#ea(%f%%ernéfﬂg e558§8 %“‘86%???48 snd(?i.ce?r,e “¢ond
openi ngs paRjllelegeinved Hathdrainl ynoeeamatd epotliméhty and fas ethofwmgreubbearr r ay of

first zopeni ngs. erlappin ortions of. the first. and second openi.ngs are
recei \?ed%g%n?erfthgégt of acgeé”%(ggea%0?1({{3%?1§1.r’g|\/8¥%’il?1@’1§geBgrth‘?’bshgoalogo figd added
bef ore angeafrigarddchendsatcrd epnlingy 4anavHial are GaskiiRgral @PShape, falrincat i on
of a pluralit bo({. i ndi vi dgﬁl capaci tgr el q%rodes. After both of the two
stat ed n’é’éllgier% Qigsat YELMANCH Plrendaeied Paralistogma shameyi iursherchyp ey edr

el ectr odesainpldepogi $iR0 163i0tst e QYR N RGPSV rldppin ©fpoe@sHs 9h ke first
and second,_openings. The individual capacitor electrodes are ultimately

9 , . .are
i ncor por &t BB SRk ETE OBl APt SPobionghpige iandrsdaps droge thateibindi Hehelsof thee
over HappisfcraPOmblde on@icts Mehbid flr AlthEGRRA WALNM.BES 1R23VS, ﬁ@@q&ﬁ' r
hori zontal cross sectional size and shape as that of individual of the
storage HeHENWAf sty dni theapbpeerderisingd armpdmtidescros® arbediorents,oforexanpl e
and by waya o EXATR o ARl Ms@halySoI@RbAIRGdNndRE i £ 5¢ DRbBRGY S depi ct ed
enbodi nents. However, the overlapping portions mght everywhere have
di fferent horinzspmgl crubodisnansstitdaadt the 2ndiamdbad Hagse openinigatwittiini whlichi dual
of the s - hel i : t. t.he.indivi dual
i st openy AagkE AN OGRS e SaRQTRASE I PRAleT wdh £, 82 in N
gr eatlér tskeen Bh&E XFB. i5Fthen nfipimuonfealtu®i zige mheswed FSrthegdradl ymihit nism

feature %ib%ﬁn%%%‘ﬁgeﬂtlg)gérgglg}pQ@lpla%e}nh%athrses in fabrication of the plurality of

capacitors.
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obtai ned using lithography to pattern features in fabrication of the
plurality of capacitors. Each of the above-depicted Figs. 1-49 enbodi nents
may, for w&anm/(?/ilmb ?5“ lized in fabricating individual PCIrruskooopesiseags to
have such!8° R8r éfﬂag size which is less than or equal to 3.5F X 5.5F.
Fig. 50 diagrammatically depicts in top view an alternate exanple

enbodi nent wherein each of individual first openings 34c and each of

i ndi vi dualcrsepqRd openi ngs 42c have respective horizontal sizes which are
3.5F X 5.5F. FIg. 50 diagrammatically depicts a top view of a substrate
fragment 10c. Li ke Aumshed of fowmng keplabdite-despat ved, eotnpdisiment s have been

Suttix non o urTRr RSt bib LT FERETH bR T R 2e. 6

di fferent tmumrsairg stBys vsmyeameexﬁtiwl wvcomlaykmgasmépwtﬁelﬁg uséd opesrinngs 34c and

second openin are quadri er al shape f d|f ere shape
Fur t he? arr\/\%%%f SeSBpre’ 8‘ﬁ‘frya Piopalily; (ft?% %ar# '&Oﬁ%pcé’él sh§4¢ and
42c are eacdn mkaig ek pgbeing. usedrtd Hermiah @rey eXstphe oeebﬁ@s ffe&txv@dﬂd as
shown, substr te fra nt .1 pi cted as conprising overl apping

i.s d
portions B#t yf‘?‘fe§ta Jastia )éoéffﬁt §ﬁ8’ QoY 8hERTt RS nmES; Wﬁ?ré?ﬂaflé

quadri | at ﬁdin’iionlsfbf&haﬂ‘ﬂst @it sd ddn e RIMRH SIBS ke dbphe MMN Gha B rRSE nBle @
par al | el ogram shape. Further by way of exanple only, such depicts an

exanpl e whet '8¢5 over | appi ng portions 70 have different horizontal cross

sectigmal si zeyf@dihsihRené E@mrﬁﬁﬁngjgte dee\b'ogﬂ Qndh'@ﬁvéh%é‘ﬂ?l dege

cont act s, where for exarrpl e such were ?a bri cate to be squar e or
r ect angul Hdiwiduphcanqsitap slestiodps sitedheRAAPRRPIAEPortiony of esdboell therfisst f or

exanpl e “ﬂ&?ec%%ﬁ'&be%&g% qRY be incorporated in the Fig. 50 enbodinent. In
sone enbodi ments, at |east the individual first openings wthin which the

maski ng mat er |lapoma%@ Hepiogitiddalagapanisoyeleatredes hm afpraffity wfhor i zont al
size, wherg .. ds the mnimumfeature size nmeasured orthogonally that is

i
obt ai ned u |aﬁgor|thography to pattern features in fabrication of the

plurality of capacitors. M 22 \4055\PCT Spec 1818 10.doc 1 4Ue JNo.
ML2Z- ¥o55 2. The method of claim 1 wherein the conductive material is deposited

to form the individual capacitor electrodes to comprise an open container shape.

3. The method of claim 1 wherein the conductive material is deposited

to form the individual capacitor electrodes to comprise a singular pillar.

4. The method of claim 1 wherein the overlapping portions have the
20 same horizontal cross sectional size and shape as that of individual of the

storage node contacts in at least one horizontal cross section.

5. The method of claim 1 wherein the overlapping portions
everywhere have different horizontal cross sectional size and shape as that of

individual of the storage node contacts.
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CLAIM5S : 1. A nethod of formng a plurality of capacitors, conprising:
formng a plurality of individual capacitor electrodes conprising using two
maski ng SWG%IQIO/(E%?&?@ ier of the two maski ng steps bei ngCuasdowo46996 m an
array of Fi48P- BWérithgs over a plurality of storage node contacts, a |ater
of the two masking steps being used to forman array of second openings
received partially over and partially offset fromthe array of first

openi ngs, overd appi j ISt n epni ngs bei ng
recei ved over ét'he sﬁp g’regﬁg)‘;e& !r)lgg%mg%%%gg? gsé;lftgfo tfgrg 8 %%fﬁg’o‘?orﬁﬁrel ™o maski ng

st eps, deposi tfonginpfidignitesahaverimirray of kwragahvddouaitac@apaci t or

el ectrodes int I i ort.ions .of each of the first and second
openi ngs; and t?ﬁ%@fgpgélggrflﬁgﬁtfﬁ‘gt ?%%}19 LIS tl&%%é%irpgtre“@f&‘fﬁ c¥oi48f0 a

pl ural it ynafe capacss mdsvid@al dihthenfidtshogeihge baing fhrinbérogien at hasconsguet i ve
mat eri5al tihse ge 0si tﬁd to formthe individual capacitor electrodes to
conprise an 3 %é'lﬁec?S f SPAEF Sshape. 3. The nethod of claim 1 wherein the
conduct i ve matdepositinigsmaeqing inieriklowit@imteh@rst d@bninddahd Gapiagiit or

el ectrodes to gonprise a sin uc{ar pillar. 4. The method of claim 1l wherein
t he overlrﬁﬁﬁivﬁa O%Ff}?eo?fg“’n%ﬂgo *HP™3GE hori zontal cross sectional size and

shape as that fotmidpdayheRlofQEcditosdhadm NAHRKCAR A4S of Secdlndl €ast one
hori zontal cross section. 5. The nethod of claim1 wherein the overl apping

porti ons YWAYEHRGIBE Rasraverd Pridtdlyt o s rangorrtiplly obsst Hem thenairaxspt firsind

shapeigas dhating ihdididtadvalnofedona c?eﬂ'fr?%eoerilﬁ’g?oﬁlpélf G¢drSat IMZ3W3055\ PCT
Spec 1818 10.doc 1 5J-He iNo. M ZZ-4055 6. A nethod of formng a plurality
of capaci¥erage nogdfsongchythat gradergivadr srdoraliEeteal and edjasantef the Bfstst or age
node cont Afedn$n dormng an array of first openings into the first nateri al
over the storagé node contacts, individual of the first openings being
fornmed over atet¢hingithg w@sking material through the second openings in the mask to

remove the masking material from being received over the storage node contacts
15  within the first openings;
after the etching, forming conductive material within the first openings in
electrical connection with the storage node contacts and to comprise individual
capacitor electrodes; and
incorporating the individual capacitor electrodes into a plurality of

20 capacitors.

7. The method of claim 6 wherein the individual first openings within
which the masking material is deposited are no greater than 3.5F X 5.5F in
horizontal size, where “F” is the minimum feature size measured orthogonally
that is obtained using lithography to pattern features in fabrication of the

25  plurality of capacitors.
8. The method of claim 7 wherein the horizontal size is 3.5F X 5.5F.

9. The method of claim 7 wherein the horizontal size is less than 3.5F

X 5.5F.
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the storage node contacts; depositing masking material within the first
openi ngs and whi ch is recei ved over the storage node contacts; formng an
array of wecoro gs in a mask, the array of secondPopaszeng®4dveé ng
recei ved ffrl?"?aw r and partially offset fromthe array of first

openi ngs, |nd|V|duaI of t he second openi ngs being fornmed over at |east two
storage node contacts that are received under different and adjacent of the
first opening et i I ings in
the mask to rzlr(r)ovethgg?r%rggldn%?%an?gr‘w%rg drglr%lhgl{v%%eﬁc%?véﬁ?ggg“gﬁﬁp

st or age nwllishabameaskéngintatémaltineleppsised e gug:sterathaleﬁFt)héFemchl ng, formng
conducti v I N rs D, ngs.in electri connection with
t he st ora]%erri.gralotélg"{el S?%%&%{ps Pt’ggtt%é (r:noIB lﬁlluge%?%éf \Slllzgua?asélé%%gftp% %aﬁ ctrodes;
and i ncorqhat wt@Mglnehwsumgiilvhccgna;bhxap;aa:utdimrfeeﬂueest mofhésicativo od thé ural i ty of
capaC|5t uralic OQE rretlhoosl of claim®6 wherein the individual first openings
wi thi @ whlif ¢Rt e rﬁggﬁfﬁ%r haterial is deposited are no greater than 3.5F X
5.5F in horizontal size, where "F' is the mninumfeature size measured

ort hogonal | y tlhat T$1eohttmiodeﬂ qllsiirmg vvhetrhbguhaphyivﬁmiqjaiftthe Hirkeapdniegs i n
fabricatic%g rme ? rallt1 ﬁ% mtorscl The met hod of claim?7

wher ei n thé "Rors 0?4 Ousrlofe SO% P agC gRde SOntaglS. ot hod of claim 7
wherein the horizontal size is less than 3.5F X 5.5F. M 22\ 4055\ PCT Spec 18
1810 doc 16M d2JNOThkimethod®f cThien Apthrdinothedirat amd sedvardes periites amedi vi dual
first openjngs, M0l 0 whi hthema n er.ial is deposited are no

great er tahl 9@1'9 SR orslhﬁl f %Ia?r gon%h%rr%omﬁf +CH08S BEH M ni mum f eat ur e
si ze neasured ort hogonal ly that is obtained using |ithography to pattern
feat ulles in fdBri cdheanetbpdidfelaim 6 wherein the first and second openings are of

different size and shape in at least one horizontal cross section.

14.  The method of claim 13 wherein the different shapes are each

parallelograms in the at least one horizontal cross section.

15.  The method of claim 6 wherein the individual of the first openings
15  are formed over only four of the storage node contacts, and the individual of the

second openings are formed over only four of the storage node contacts.

16.  The method of claim 15 wherein the first and second openings
individually comprise parallelogram shapes in at least one horizontal cross

section.
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plurality of capacitors. 11. The nethod of claim6 wherein the individual
of the first openings are forned over four or |ess of the storage node
contactsANQZBHWMQWq?tgod of claim®6 wherein the first amrdTaScana4@peni ngs
are all of'4¥e Mers*®Pze and shape in at |east one horizontal cross
section. 13. The nethod of claim6 wherein the first and second openi ngs
are of different size and shape in at |east one horizontal cross section.

14. The nethod0f 6l giof &3, MIGHS a%&ra‘i‘iit%fo?rcggéci’?or}g,pc?osnflﬁrris%neach

paral | el ograms in t e at |east on rizontal ¢ross ’section ©15. The method
of claim6 whdpehing fisstimmadeviaderedr aof arrine of btoségcopedy ogaaase for med over

only four of t o node. cont acts,.and the .individual of the second
openi ngs are %fgﬁnn?an %’@gﬁa%ﬁ??ﬂfto%?ené?gst ‘nngog %Eésg}em?'ltgﬁlgﬁ%?ﬁtgl@tsi‘?raﬁ%. The
met hod ofneleaiomtdds windindilnalt dfethtifirst operdngebeingd fopasi Rgsr anthavi thabf y
conpr ifseg{pqa%%)l | el ogr.am s%gpe%gj n at .| east one hori.zont gl. cross section.

M 22\ 20551 PEI° 88 e 018 £ENAGIHA GOMRIIFNGNGTOMRS NI E8VEHS: A et hod of
formng a ]E)I urnaling yhofureapeding atrst Ol}mﬂﬁg kﬁiemllsf»ﬁ&m@k;ﬂgﬁktd}weri al over
an array of. storage node coptacts; formng an _array of first openings into
the fi rstwmﬁé??sa aB&él?S {hr?egrsgf OPSYEEHAAE 1EbFHEAtA&OVSIHAE iUa&S NBfC t he fir st
openi ngs domikdwgs;f ornmed over at | east two of the storage node contacts and
conprising surrounding sidewalls; lining the surrounding first opening

si dewal | s wi t ROHBG FGoRABHEHR WhERin &sflﬁshaﬁemlingﬁ gdiagent thegnagpesi ngs
and i1® r eqsleyigfl over the storage node contacts; form ng second material to

within the first openings adjacent the nmasking material; formng an array
of second opehAPHEHIE 3N ATAR Sk scednd epanaygsoin &ewskdthsperingbsdsendg recei ved

R e e 1
openings, individual of?he sec%nd openigngs being formed over at least two
storage node contacts that are received under different and adjacent of the first

15  openings;
etching the masking material selectively relative to the second material
through the second openings in the mask to remove the masking material from
being received over the storage node contacts within the first openings;
after the etching, forming conductive material within the first openings in
20 electrical connection with the storage node contacts and to comprise individual
capacitor electrodes; and
incorporating the individual capacitor electrodes into a plurality of

capacitors.

18. The method of claim 17 wherein the etching is conducted

25  selectively relative to the first material.

19.  The method of claim 17 wherein the first material comprises at
least first and second etchably different materials, and further comprising
etching the second etchably different material selectively relative to the first
etchably different material to form a lattice retaining structure comprised of the

30 first etchably different material that is received externally among the individual

capacitor electrodes.
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storage node contacts that are received under different and adjacent of the
first openings; etching the masking material selectively relative to the
second neweroaloosdrp h the second openi ngs in the maskPCo/uSeomonessdre

maski ng rfé‘ﬂeel?"?'aw‘fzr'%ﬁ%bei ng received over the storage node contacts within
the first openings; after the etching, form ng conductive material within
the first openings in electrical connection with the storage node contacts
and to conpri I NG\ |l sC i r 0y i at i t he

i vi dual " capaci ¢ ot oA ARAtin 21 leiehy R0 Rt IIRE PRI

met hod ofarelfarmed Pvehérwiar leheolthehitogge nodenduttcesl sel ectively relative to
the first material. 19. The nethod of claim17 wherein the first materi al
conprises at Ilgast qfi.r : hl { .| d
further conpr izgi' ng @ecﬂ%tﬁgaﬁiﬁgﬁg%?%?%ﬁa%ﬁg{l%li §?§pgﬁmrr%tdé?\%h2fh e

sel ect i vehgskipgandtedat & teheiveil rdot nagtecdetsl 4o tdhicf teragatnodatcentaats.t o form a

| attice retaining structure conprised of the first etchably different

mat erigal that 55 r i e indj vi '

ol cot rodes. M 22 4050\ Bepodsad g 47 sHTR 0% i e o 85 BRRRbY ey

met hod ofmeskingnmaterihbioehave hkateradithicduesds withinhtdeffinss bpopeps mischaise f or med
over four . . cts. 2.1, The thod.of ¢claim 17
wherein trhogérfe%a‘r?e:rfthg%é@%g5%1@%&&3}%&%&{?%@@%& ?cﬁbonﬁgpg?ﬁfm?%m?]ég i ved do

not ext enuhittmoesdtigostionngé thmoohdiddnalafitss op2Ringfhe net hod of claim 17 wherein
said lining conprises formng the masking material to have a | ateral

t .hi pkness \M t @30 t %e%éﬁ%d%‘f%@iiﬂ??? We?%}ni the qulg"icﬁfatl F tﬁp"sa‘enco%%% of a
m ni mum hori zontal cross sectional open dimension at® outernost portions of
t he idi vipgnangsf dredoriopenpivagsour2s.leFhef thetstock gofnode aiontat?s.wher ei n t he

i ndi vi dual of the second openings are fornmed over four or |ess of the
storage node ANt aG4Q-method of claim 17 wherein the individual of the first openings

are formed over only four of the storage node contacts, and the individual of the

second openings are formed over only four of the storage node contacts.

25.  The method of claim 24 wherein the first and second openings
15 individually comprise parallelogram shapes in at least one horizontal cross

section.

26. The method of claim 17 comprising after forming the conductive

material, etching all remaining of said masking material from the first openings.

27. The method of claim 17 comprising after forming the conductive

20 material, etching all remaining of said second material from the first openings.
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24. The nethod of claim 17 wherein the individual of the first openings are
formed over only four of the storage node contacts, and the individual of

t he secommloapeviongys gre formed over only four of the st@cags2000e69eeOnt act s.
25. The Qi%ﬁ'%?“§?n124 wherein the first and second openings

i ndividual Iy conprise parallelogramshapes in at |east one horizontal cross
section. 26. The nethod of claim 17 conprising after formng the conductive

material, etchigng g“n{lﬁma;pfr; : o [ [I?; ri romthe first
openi ngs. 27. The rret.ﬁo o} .col gllur?% %ﬁ%#p%?gicﬁgaa tg’rdof%olglfrlrglﬁ "the
conduct i ve matfermilg, fiest adtagalapVerraanairay nfjsiofaganddseodadsmat eri al fromthe

first openi ng%oerézé}rﬁQég%ipogir%(?}genjf§%sllt%]fgt}%)gi6 9J-Ue JNo.. M. 2- 28. A

slt material over the.storage

nmet hod of form ng pl ura capacitors, nprising: ?ormng £Fr st
mat eri al r»dercoataas,riagivofluslt drthgdiraodgeiogd being; fofme diongr anleastrtayo of fir st
openi B9S tLQts Ortdheengi st {Ea erial over the storage node contacts, individual
of the first openi nS% BB f or med over at |east two of the st or age node
contacts; forfongingaskikiggmedterinblo ¢ampletql dileklye firdtlopehmgsi r st openi ngs;
form ng an array of second gpeni gs in a sk, Eh% array of second openings
bei ng recei ved®JarE i fY2H085C WP N2 gRssetherdtom) eheecPfay of first
openi ngs,opefdtigsi kHiAg rédeil iEpSLRONHVQRPAAH HASti DBy BEfsE O BBO RV a b Fig@st two
storage node_ contacts that are received under different and adjacent of the
first op&WCRYES StENKIdG! Chehaetsrnd @rsaingsibsing Fedirsho Yt deass fOopeni ngs i n
the mBsk si@rabeHRME chitaciBidal Btk FRERIIAInder MR And AR ¥R LM fidshe _
storage node contacts within the first openings; after the etching, formng
conduct i WP RHI&S i al within the first openings in electrical connection with
the storage “%%iﬁ?@ﬁ@ﬁﬁa%kﬁ%%&t@ri%?[ﬁ}%gﬁtl'né‘?éc\é'nqtl‘%len' 36! thOm £KGEL F 0des;
and incorporating the individual capacitor electrodes Into a &urallty of

remove the masking material from being received over the storage node contacts

within the first openings;

15 after the etching, forming conductive material within the first openings in
electrical connection with the storage node contacts and to comprise individual
capacitor electrodes; and

incorporating the individual capacitor electrodes into a plurality of

capacitors.
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capacitors. M 22\ 4055\ PCT Spec 181810 doc 2 Ofile JNO ML2Z-4 5 5 29. A
nmet hod of formng a plurality of capacitors, conprising: formng first

mat eri al wWoen100036Ip of storage node contacts; form ngCarusasmaycsas fir st
openi ngs W‘*ﬁ%“t%é“l’%q%ﬁt mat eri al over the storage node contacts, individual
of the first openings being fornmed over four of the storage node contacts;
depositing masking material within the first openings and which is received

over the stor nod g&ﬁf FSmi ] ; r 0f.S openings in a
mask, the arr?geo]c (Aslglgon gﬁe"ﬁ‘fnﬁﬁg%“ éll[ﬁ%gl:f 828%@%%%5? (}allt’\ﬁsylgg'ver and
partially off st)é/tmfngoﬁﬂth@atarlﬁlaswmanf&rr@st obpemnigrysodovarthappi ng portions of

the first and i . hej .recely ver the storage node
contacts, i ndiféﬁgﬁ%dalgggg%ggzggtowﬁép%snﬁlﬁ%gg%glirsngm tSF‘%f.\aV%rveF $Y3Cof the
st or age nude conidstindiidualasfethe dosi vpchingdbeindi fotaeéntveafshradjtacent of the

first openi n%g,notdg%ouarc%st_ and second openings individually being

quadr il atsé(r)rzfl inshape i at | east one horizontal cross section; etching

the masking naleposigingtrhaigh niderisiewnhih ORefist@pehingt Agdvaskh i renove the
maski ng mat erigl fraldr%bei ng recei ved over the storage node contacts within
ny&"

the first'bpé&h YRFAEEHP A8 SOMIFES: f or mi ng conductive material within

the first opedbnAgg dah elregbriseadndcopbnesds @Na Wakhk, thReirsdyosR8RoRQde contact s
and to conprise individuyal capacitor electrodes; and incorporating the

i ndi vi dudiPeBH}ERct B8 reqdttd Bydialyrysr angiparaplly gfiset Bapatietasray. oBhrstThe
met had ofopehaid® 39eMABsiak HokhiSnOIbadiel At @ﬁ@-lse&nﬁpgﬁelﬁﬁ%st B&inkirbSdiyopeni ngs
in the at | east one cross section and the &gadrl | ateral shapes of the

second opENF Hls sioragteoda condagts, BMévidpakal dscrerond operipes deingafoatmed| ogr ans.
3 1. The giRt hosk Of the! 3biMedhodB0LREA 1 Gt q%f’ercgi@etdea@derg?gp&m ghgthe first

openings in the at |east one cross section and the qua ateral shapes of
t he adjacent of the first openings, the first and second openings individually being

quadrilateral in shape in at least one horizontal cross section;

15 etching the masking material through the second openings in the mask to
remove the masking material from being received over the storage node contacts
within the first openings;

after the etching, forming conductive material within the first openings in
electrical connection with the storage node contacts and to comprise individual

20 capacitor electrodes; and

incorporating the individual capacitor electrodes into a plurality of

capacitors.

30. The method of claim 29 wherein the quadrilateral shapes of the
first openings in the at least one cross section and the quadrilateral shapes of the

25 second openings in the at least one cross sections comprise parallelograms.

31.  The method of claim 29 wherein the quadrilateral shapes of the
first openings in the at least one cross section and the quadrilateral shapes of the

second openings in the at least one cross sections are of the same shape.

32.  The method of claim 29 wherein the quadrilateral shapes of the
30 first openings in the at least one cross section and the quadrilateral shapes of the

second openings in the at least one cross sections are of different shape.
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second openings in the at | east one cross sections are of the same shape.
32. The nethod of claim29 wherein the quadrilateral shapes of the first
openi ngs W0 20tva0a470| east one cross section and t he gquadrciratsesalosedh@pes of
t he secon‘a“eolﬁ%njivﬂ‘@@"'&% the at |east one cross sections are of different
shape. M 22\ 4055\ PCT Spec 1818 ]0 doc 2 1t lie JNO ivnzz- 33. The nethod
of claim32 wherein the different shapes are each parallelograns. 34. The
met hod of cl aiqg 29 i gt : ' ri:i ! ilateral
Shapes i1 at | ohet o o ol ey SRl B Al B e m 34
wher ei n tPrFaldekedramat eral shapes of the overl apping portions are not

paral | el ograns. M 22\ 4055\ PCT Spec | 8 1810.doc 2 2

34.  The method of claim 29 wherein the overlapping portions are in

quadrilateral shapes in at least one horizontal cross section.

5 35. The method of claim 34 wherein the quadrilateral shapes of the

overlapping portions are not parallelograms.
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