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DESCRI PTI ON METHODS OF FORM NG PLURALI TI ES OF

CAPACI TORS TECHNI CAL FI ELD This invention relates to
woreidhaasedf form ng pluralities of capacitors.PCT/US2006/006806

BACKGROUND ART Capacitors are one type of conponent

which is commonly used in the fabrication of

integrated circuits, for exanple in DRAMcircuitry. A

typi cal capacitor is conprised of two conductive

el ectrodes separated by a EsSCRIPFUONI Ng diel ectric

region. As integrated circuitry aen3|ty has i ncreased,

there is a continuing challenge to nmaintain

suf fi ci ent | METHODS OF FORMING FLURKIIFIESOPICAPAGITORS

decreasi ng capacitor area. The increase in density of

integrated circuitry has typically resulted in greater
TECHWICARFIELDt he hori zont al di nension of capacitors as

conpar ed the, verti cal si, on. I nst ances .
Che’ Thpdmtation AR BERaine! franau 4R apactors.
One manner of formng capacitors is to initially form

an i nsul ativlg material wthin which a capacitor

B U | ectrode is fornmed. For exanple, an

arfr aY)a?%cﬁ@déaéTr'et 8he Q*S@tdf%iﬁnﬁ@l%hm@ﬁldcmfs tosinvdilyalsed in the
capaci fabricated in such insulative

ors Is C
fafainesionopf en@@tra%@eﬂr@wms,ngornammpéﬁ inviPRAM, airgsiltes| °A typical
cépéé”tﬂ[e'ié’eco d;?r%éoo‘?!ﬁ ey %HGUHHPéréIEEtrBGbQQSérbdﬂa%H‘ by a non-

oxXi dope one or both phosphor us and

cpod @qa\tmgrr@léel@atra& regienel 86t m&&f%%rﬁ'wg%t%rd@w. bag |igcreased,
tfemed By &ithuisg BRYBYRGe td RRIIntEn dsliffictendy t Righ storage

etch the capacitor electrode openings within the
cppagcitanGe canmiier |twlcabahqr%@$'ael 93%%'F%f ﬁﬁ%aopérrheng@ﬂease in

d@ﬁ@lt&iQﬁpmté;g}rratt@@rc:l@u%ﬁ Sat:ec @Upﬁ@ﬁldy 'résiljﬁe@flh efreater reduction in

desitable to etch away nost

theapacizeotaledigtansier Grfoqa}ﬁaﬁgt%tae% PQF‘P&‘F?%F“?n‘fﬁWFﬁth‘mens'O“
|15 ARAR Fn%'iar?éca%c'[tﬁ@d/%?tlwwﬁn@%”oﬁ o '&E?a\ﬁdtbﬂ Ra$ h@creased

openi'ngs. Such enabl es outer sidewal surff\ of th
el ecOMRdERARRL N 05 \iPEBING GaPRSEg Brigalo AMgaflyclosmy an fnsulative

nd1eFigRAthif aRARIH aNe8phsitort Q@br@@l@aﬁbﬂérélebﬂbﬂg fofomeed. For
However, the capacitor el ectrodes forned .n

BEIIBG AN ATEAY i) CARACHOE P BBR AR DOmIeh 7 il capacitors

id AdicdIiRevaicattl 48 suthi |ﬁsﬁwlvb%d&toﬁ%¢@éﬁr6@e-¢6rrhi”m@ material,
capacitor el ectrodes either durlng t he etgfhto ex

witio 20V Bicab i BewRAtves lacires-IRIMIAY Meirtpbiheigy shigon dioxide
doBBat W h on B/ BYth AT b NG FIROST 4@ HoPbn! hEhé aRpericitor electrode

openings are typically formed by etching. However, it can be difficult to etch
the capacitor electrode openings 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 the capacitors being formed. However, the
capacitor electrodes formed in deep openings are typically correspondingly
much taller than they are wide. This can lead to toppling of the capacitor

electrodes either during the etch to expose the outer sidewall surfaces,
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dielectric layer or outer capacitor el ectrode |ayer.
Qur U S. Patent No. 6,667,502 teaches provision of a
whe@eaows9 ret ai ni ng structure i ntended to al | eRCEHUS2006/006806
such toppling. Wiile the ivention was notivated in
addressing the above_identified issues, it is in no
dquﬁ ﬁ'gngbmttﬁj he I%%b%ﬂ‘éfé]téﬁ@/o'rsdm% dgp'& tﬁﬂ1 BY th8%apacitor
onpanyi ng c alns as teral
dl¢|ﬁt3t§r0pr|@b'af| e outast rférpalcﬂnTteleg:tno@feﬂlemeé toOtJheU S. Patent
e [ gofzTale! -}
chqu|§§2|5§ﬁ‘%{s gﬁ%ﬂ\ggvﬁﬂg%ﬁnasgnt [ OE# ?ér}glml}ﬁggﬁﬁ;e({t%@"ﬂénded to
alipyiaie myicpl tepalingi es of capacitors. In one
| MONVGRROLAL 1iRD n@oﬁ%ggo%cg fvtQ8 %%&reeéwga#né 3éb9t/e ldentlfled
capacitors includes providing a plurality of capacit
issgi|egct it odgeln \mq Wiay @ocdputsd. orTberI@yeatlea Bvenha Ilmlted by the
a I e r
ac%HFh?a'rﬁvﬁrﬁf %SQQTLtte%lI)ﬁrvgﬁtdve%ﬂ ?/ltglgﬁgclrﬁlp%‘tta?ﬁ/e or other
|'Wét'@@trﬁfﬁi'@@CESiOStthpQﬁQ@fﬂC%ﬂOﬂ eam% in ﬂcggﬁdarwet\wtb the doctrine of
eqﬁﬁg@hﬁ' ng structure which engages the outer I ateral
ewal |s. The retaining structure is formed at | east
in part by etching a |layer of material which is not
URAARY anywhere within the capacitor array area to
S—rvrmggm d retaining structure. The plurality of
capddietiovestientinoeesi methesisr pibfoateng iphyralifies| afredpaojtors. In
f. I N nt at
ne, nﬁ%g%ﬁtgpgpal qu?&capgaﬁ |I\§l é I%nlllhcrlaﬁc}g?fltk%gna% tors includes
pravitdireg entplemathibo sift capaditarsele ctodesdwihih tqua@acutor array area
te ve > tan - j L
oRP S B T8 ARAT Mot 6ies RFPrRLbIR TR Yoowalte
THee@durality pdr capacitomeledrodss & ewgppootedowadrieplht in part with a
[ I . n d
reﬁaa%ﬁggi %tl%%tglrrr% ﬁl}tl}ilgﬂ rﬁé)ag‘c_{? Q}eng[lgééjallg:tera]—@?%ec\ggﬁgt The r%tamlng
sticturet isr formeideat ieast lmuaeirbsaletcsrsngta:haa'@rmbnamnalammyh is not
t e I t a
m%ﬁ% tf a'n Q\Lﬁerét léﬁ;]ﬁ')lﬁ/%{l% céggggl t%png eq?ro[Fﬁm§e§|H Lectalnmg
strrmttlma al T@@bspﬂlarrathrtsal oty Qa@la@dpr velle;ctnoelleat |l&/elntcorn¢feted into a
: materials effective to forma
pl%’%ﬁlg};ﬁr?ggag@:gpa0| tor el ectrode openings. Individual
capadgiang imbEyneotidiorara niethaddoivfarimingi adilvraliinlofo¢apacitors

mélUSeQ%EﬁﬁHﬁE r%f\i ﬂﬁ) i o #9st SR kink g tHﬁH‘%{mhgérials over

s etc ectlvélyrelatlveto
a sapagitbrreleectrode- f@nmmg material. The first, second and third materials

are received at least in part at some common elevation over the capacitor
electrode-forming material. The second material comprises an
anisotropically etched retaining structure. The first material is etched
substantially selectively relative to the second and third materials followed
by etching the capacitor electrode-forming material substantially selectively
relative to the second and third materials effective to form a plurality of
capacitor electrode openings. Individual capacitor electrodes are formed
within individual of the capacitor electrode openings. The third material is
etched substantially selectively relative to the second material and
substantially selectively relative to the capacitor electrodes effective to
expose capacitor electrode-forming material underlying said third material
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substantially selectively relative to the capacitor

el ectrodes effective to expose capacitor
web@eiiowee-f orm ng material underlying said thP€TUS2006/006806

mat eri al being etched. This 3s followed by etching the

capaci tor el ectrode- forning mat eri al substantially

beﬁﬁgbgfcth' ¥e! g é‘tf’o\’iSwte‘& eetl\s,gfr'fé() %"%a? dcitor 3eﬂgctrode forming

tially seI ectivel he capacit
maés rat rsadbegaretﬂalét:t$@|ectlmeleyxrr@éastlmt@r thet egagonsi d@\%ﬂﬂ'%‘ and

sul?{]tahhg |§aeé\ebtl9élye'rset,rvad@é ﬁaedé g)%\ﬁﬁo?‘telLe%ﬂ%tde§0€ﬁe9flve to

a| nin ucture support e capacitor
eXMSﬁ:DutﬁTel@terBh@@#\Ma’éﬁ iof yhefca@asa@rtedﬁct@w pHddeayg at least

soh@cgf Fi’ﬁé arteggml Qe dilitd %lugbﬁrt‘ﬂh CtﬁQaEéﬁé’élﬁar gél‘t‘fodes The

aspects enentati ons are contenp | at ed
P IUDEKSER) fFopi RENi tOF eT@EFQJﬁW\IEN(BSOPF’@Waé??’ eat%ﬁtnbwr%hp;é C@PaC'torS

t heow o s i ﬁﬁﬁ@%&ﬁggéﬁé %%h@ntp@itsa ence to
t he Iovm ng acconpanying draw ngs. Pref erred
enbodi nents of the invention are descri bed below with

BR!E% BESB@ FioON B THE PRWVW@IG%?COWIJ&”V' ng drawi ngs. Fig.

ic section of a
senPbertasterobodimpats of thegineention sredescabed palowwty igiaierce to the

invention. Fig. 2 is an
fonx\q‘lﬁjgrna aﬂﬁ%tgdl nen gto that depicted by Fig Fi gl )
3 i E’referm \rebpdimens pefthepimendionofare gesqﬂ%ﬁ?d abelow with
Fig. 1. Fig. 4
ref?g&g%ﬁﬂefvtﬁéoﬁ%@wﬁé%%%n%ﬁgIdﬁg\tvlqut portion of Fig
4 bEind eaaéfagme@tfgh dlawermmatlpﬁeﬁﬂ@n ca‘ a F?gﬂcen%ctar wafer .
fra'\éhfé’ﬁtgﬁ ggaseé:é %aécét&ﬁk@a\kﬁh aM éé‘pétﬁeof' tﬁ@tmpeﬁilbﬁn 0f6

I'n en through line 5-5

is Elgu?ew @lﬂ altesngegembposlipent ta ﬁ"?&td%o'ﬁtre&c'éléfl'glg1 st ep '
SUbf‘ﬁggL%né d 906 RadwSdome Rt Bodtiotof FEig: 17at @ BrodedWing step

of t substrate at a processing step
Sub%mméﬁtthﬁbofﬁéﬂ thown by Fig. 5 and corresponding C
?Eﬂ%@ﬁ Vidw! d¥ethOFighiad with tHd feft orBorm of Fiig V4 BMIRY taken . -
the substrate at a processing step subsequent
thrpgghﬂme #4 1 §ig.-B.and subsequent to that of Figs."

andgfy -5 i & vRW Sran¥imy. of stberited W|?h $H@%f’c6\$@rt|@h & -Fig. 5
proceSS| ng step subsequent to that shown by Fig. 7 and

bethgr takepdhae wgh |“ﬁe§-e§dé'n%'6 8o t hat

Fig. 6 is a view of the Fig. 4 substrate at a processing step .

subsequent to that shown by Fig. 4.

Fig. 7 is a view of the Fig. 5 substrate at a processing step
subsequent to that shown by Fig. 5 and corresponding in sequence to that
of Fig. 6.

Fig. 8 is a top view of the Fig. 3 substrate at a processing step
subsequent to that of Fig. 3 and subsequent to that of Figs. 6 and 7.

Fig. 9 is a view of the Fig. 7 substrate at a processing step
subsequent to that shown by Fig. 7 and corresponding in sequence to that
of Fig. 8, with the left portion of Fig. 9 being taken through line 9-9 in Fig. 8.

Fig. 10 is a view of the Fig. 6 substrate at a processing step
subsequent to that shown by Fig. 6 and corresponding in sequence to that of
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of Fig. 8, with the left portion of Fig. 9 being

taken through line 9-9 in Fig. 8. Fig. 10 is a view
woboobhelok? g. 6 substrate at a processing step PCT/US2006/006806

subsequent to that shown by Fig. 6 and correspondi ng

in sequence to that of Fig. 8 wth the left portion of
Fig ?9 with P& nesd %‘??oﬁ hBPLIfJB '1@ebé1%gl@akéh Ringou§h fthd- 10-10
! a top view of the substrate at a
in Ejgo@essn ng step subsequent to that of Fig. 8. Fig. 12

BigV1 P04 tteﬁ \'/:'e% o ﬁl‘ébFng aBesgbstiafll A¢asrodessing step

subsgquent to that shown by Fig. 9 and correspondi ng
subseaspidadeat of Figat8.of Fig. 11 , with the left portion

Of I’Ei'gg 132ided RﬂeW@ntﬁ@rﬁﬁghQ| éﬁ‘@stlg’rel%t' B Pr8cedding step

13 'I's a view of ig. 10 substrate at a
Sumltﬁgthﬁ @@%é’dqﬁ@wtg 280t srIreSPRAINGyINFPguance to that

d £or s aspadi q dkdr @n h line 12-12
of I FET ARADAIER ddHiBRIVERIE. 19 bomlg elkem dhrckih line

in Fignd113-13 in Fig. 11 . Fig. 14 is a view of the Fig.
shov\#sqéa eaatVIé’wpcht?és'Fr@ Sttoe%u%ﬁt&?élu@tma trﬁob@@élng step

by Fi g I g. is a view of the
subsgryianitte ‘rénat éhpmbxsﬁlag@tw sapseRaading U‘ ﬁﬁavence to that

of Frbov"f"l b\»ltﬁ tﬂEI Y quld?PBf @fré’oﬁ‘g'wn?rtaﬁéﬁ%%@%ﬁ Qineh@8-13 in

6 Is a top view of the
F'Qsdﬂstrate at a proceSS| ng step subsequent to that of

F' 9F191113nf§ SHRFEFUBRT tHEO Ft@at1 Dfsubstate 14t aNprddessing step
Fig. 17 is a view of the Fig. 14 substrate at a

subpseusiyitaghsat spownbaelient3.t o that shown by Fig. 14

andpPr ngspOniigw B SBRUGHGE 1120 uPBtra®é &l G phBce¥bin step
the [Feft portion of Fig. 17 being taken throu%h line

sugequentite Wiag shewn birifyg. 18 ard gopieshosrinthin prguetse: to that
ofF’ S1t4’ ate at a processing step subsequent to that
15 and corresgondlng i n sequence to that

of Elgg ¥Qes a\{PPhviere of dhe piskt 1 brsubstigly. atia B@%&S'“g step
suﬁ?é‘@ﬁbﬁtrtb%ghot 'F"E@ ﬂﬁaﬂad%dﬂ%eﬁ'u@nt1(5thath>tQF|g%91l43ar$d 15 -

top _view of the substrate at a processi n%
subEéquéﬁt iT @ t\Haw @f qtqeg Figg 14 substrate at a pro essmg step

subsequent to that shown by Fig. 14 and corresponding in sequence to that
of Fig. 16, with the left portion of Fig. 17 being taken through line 17-17
in Fig. 16.

Fig. 18 is a view of the Fig. 15 substrate at a processing step
subsequent to that shown by Fig. 15 and corresponding in sequence to that
of Fig. 16, with the left portion of Fig. 18 being taken through line 18-18
in Fig. 16.

Fig. 19 is a top view of the Fig. 16 substrate at a processing step
subsequent to that of Fig. 16.

Fig. 20 is a view of the Fig. 18 substrate at a processing step
subsequent to that shown by Fig. 18 and corresponding in sequence to that
of Fig. 19, with the left portion of Fig. 20 being taken through line 20-20
in Fig. 19.
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Fig. 20 is a view of the Fig. 18 substrate at a
processi ng step subsequent to that shown by Fig. 18
wapaeaarssespondi ng i n sequence to that of Fi g. PARUS2M06/606806
the left portion of Fig. 205 being taken through |line
20-20 in Fig. 19 .Fig. 2 1is aviewof the Fig. 17

b . i.n b .
shouriby 2t 1. 2 VGO L BE  BiEna ™ STPRLAR i B]0ReeEng ste
suiseance2Oto Ehgt sh2wins by Figw1Gf ahbesibgequdhtstdhshattshown by

pr.o sing step subsequent to that shown by Fig.
F@% gr?oé%cc?)r%?’espondi ng in sequence to that of Fig. 2 1.

Fi g.Fig3 22 & \a enewf of thel €id. ROr substrate tdite aFipgoc@ssling step

S Ay SREHESE 10, 25 S URBSRHR L Fobuorce o

ofploigt i2dn of the Fig. 22 substrate at a processing step

subsequ fo_th Fia, 22 cErr ondi n

T SERCRS d0a' ViRl REHR, [P Btripficof e PRI, D sithte at o
proicesnirg $tepnsit s anuenditognat sDEVAIKYEDIgDEICRI PTI ON OF

THE PREEERRED | S, This discl [ e.of e

i nve'lF;:| i O%Bi 'g %lﬁ%l\{%gtjtoggﬁlgnh?f rqq{gf)ﬁneg%ﬁ? 't:'ﬁ’e ﬁ] Substrate at a
processingusiegnabibpeqpardete tfatt stoowh By Pig.e22 dAnawsotresponding in

te. t I e of science and useful arts”
S{%%FFCC tg%%t%g%{;bgég)_ Referring to Fig. 1, a
seni Eign@&cisca topubiEw af ani altgrnatesmbadimendr dance with

an aspect of the invention is indicated generally with
reference to nuneral 10. Such conprises a substrate

Dmuﬁ. D DESGRIRKMONDE THERREHERRED EME@IMESTS
sem fﬂ@dygﬁtﬁ%slﬁgbgf .rtﬁl: ernvfeﬂgpﬁ)éfs%ggﬁﬁgﬁr 'nls Eglitﬁfgra%uclek of the

nonocrys Ine siticon or

- carmtitetionalf pyipcsedozfutinent), S t Ratdrdriaws étd poordote the progress of
scbhoh AL 2RETIAARIUGL s g rat e is defined to
mean any cons n i'ng

Fuctron conmpris em conducti ve
mat eéketdrringndbudiigg, Thua msemicontduert gublstrialte in process in

SRR SyTRBELE T B8 1" SRR gty wi

es conpri Sing

" refenemcealts nheregeh)10.andSeani comgasesve sabetriadd Wajar sin one
e@ﬁﬁﬂfglé;]#.ﬂg%ngé?fe??nﬁszﬁggt%Z{eerﬁ%:ggl]rdhad}?s%&%te, for example

mat er § ers to an
coruppeed iofidpusk managerestailing aidicog, orbethenmbaterriai.t éol the context of

thid S SEIERNIYEE | ¥im “semiconductor substrate” or "semiconductive
substrate” is defined to mean any construction comprising semiconductive
material, including, but not limited to, bulk semiconductive materials such as
a semiconductive wafer (either alone or in assemblies comprising other
materials thereon), and semiconductive material layers (either alone or in
assemblies comprising other materials). The term "substrate” refers to any
supporting structure, including, but not limited to, the semiconductive
substrates described above. Further in the context of this document, the
term "layer" encompasses both the singular and the plural, unless otherwise
indicated.

The discussion proceeds in a preferred embodiment method of
forming an array of capacitors, for example as might be utilized in DRAM or
other memory circuitry constructions.  Substrate fragment 10 can be

-t
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substrates descri bed above. Further in the context of

this docunent, the term"layer" enconpasses both the
warmwguabwms9 and the plural, unless otherw se i ndPCHUSZNNG6/006806

The di scussion proceeds in @ preferred enbodi nent

method of formng an array of capacitors, for exanple

as.maght be utili.zed in DRAM% ot her mermrﬁ ﬁ'ércultr "
COSHLE R A% MBI & d°810ynkhiaND RaPH8RoAS detB Ut ONe
ingsemenpeticn, Ngegioregi onirldonad peefeegdnehbodimehtit camprises a
i mpl.enentation, region 14 in one.preferred, enbodi nent
CARRAHOT ALY, ARGBATY STOIRPY IS ConR IS & eV area Penpheral to
capaitor sasray Greauiidry auethepeby phayaloft exaamadei boly, substrate
arra ea 14. .Further by way of exanpl.e,.onl .
réGmEt 3Pe s Jepietid B | MY pBean sl LURIIT SENGT ah8 having a
plurdlty agfi sendwtive ¢8ntaay iphgysa 1Pl amdl21t forafed thnehedn ifore electrical
contact plugs 19 d 21 forned therein faor electrical .
comiRslon Wi asPect 3paPAcHOL RISETPHrS (Tl (WY & Gbacitors,
aphill e appatresiafrac the Scordihuing |dideusipar elmsulatora nieerial 18
conti nui di,scussi,on. .l nsul,at.i ve terial 18 woul d
w1 MErBe B iloRliate nitsBlial ¢ SERBmy Tof oBkEmple bulk
mexaopistallinek siticons yseatitomdustorictwimsulator circuitry or other
onductt or-on-itnsul at.oF circuityr

S oM RPL W B e BrBHngy PE Y iGHoshe, BpVelopsg.  Exemplary
prééreeapiadul divenplate yaipi efieciudedsi siicbatdiveidead epediwillB at least
ot o Ba T s aTEs. dBEs TS opRER et oellcate olass
(BRSGy. (BREYctiveophiyst 19 anpl 2gwill canpri®e bne bt more conductive
m%ﬁ%ﬁrjlafﬁar n%}solr %ﬁg%@ﬂ%ﬁ%ﬂp}@g%hﬁ%ﬁ@%@’d&&éobgg%iconductive
'maErriailondSGbislt/reteraﬂ erioak1 Sulesdenaplaryl8srly9/&id i sny conceivable
ary. on n ny,,. concei.v r |
i SR e S R T
- A fiAsfirstrateterddl 20 has besm fboneddovgersuwbsiistteal 8/19/21.  An.
18/ 1 2 | d pal_

ofiomanh braiifed FTReRRY B BESEnell TahSeshilaty prgrerred
thickde@sAngsigeoniseing Z@omom,a_ﬁgswmﬂirorﬁ:_apaoi tZQ,OOO_ Angstroms.
Cgégé;l oLrggEaﬁctthJels R/“?II ];boer 'Fgr%é% Rnnjcm%r%'é?e(rjiaﬁl 28Oaasﬁ§viw tlé apparent

romthe continuing di SCUSST on,

. framc dhei sghiinnagerdiatuoni ¢nd bacoodiigler schtagal 20 might be

C j t el.ectr - ] terial. FHir i al :
SRS SRR BETTILS, ke PRt 20 mion
be oxidotridally, insulstive,c eheidtale, cariductivieecer iseatibgnductive, with

olg PP 5 SRR B bl Rl " CEkbRtLy siectiatgforming
mhtarigge B0umibhy evoragriske pa csiedle, nhomogenous layer as depicted in
Fig. 1, might be non-homogenous (for example two or more layers of BPSG
with different dopant levels), and further by way of example only might
comprise a plurality of discrete layers. For example and by way of example
only, Fig. 2 depicts an alternate embodiment substrate fragment 10a. Like
numerals from the first described embodiment have been utilized where
appropriate, with differences being indicated with the suffix “a” or with
different numerals. Fig. 2 depicts capacitor electrode-forming material/first

material 20a as comprising at least two layers 22 and 24. By way of
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Fig. 1, m ght be non-honogenous (for exanple two or

nore |ayers of BPSG wth different dopant |evels), and
wo coobherseby way of exanple only m ght conpri seP@r/us2006/006806

plurality of discrete |ayers. For exanple and by way

of exanple only, Fig. 2 depicts an alternate

TR PeV: 11 BlSal BEHRR R AR 2 itk MU €58 1O nitride,
alwhﬁﬂema@pt 'del?}s:tca) witmaybr%}‘qém?ﬁem ?ES@ i n;:li ca}:_ed ,
t e suffix "al, or different nuneral s, FEi

Gepi BPETERPR RigR 3t PUBIRLPHEREC A MATARY Ploche 25, 28, 27,

28mper i3g) @Qac?ztaarmbﬁprhavi/@g)wn h‘mﬁézzd tqm@rltmerma@iaam. Such
4. B . of exa e an ayer m ght ¢ ri
a&ffis, eeBER g SRBRRIEr Sindtrodd Cierffo il ef 2B A2P, e, 260,
2@,c30bB1h, Bapeandd3BwnmBy siayjoBERGMpRefay, agpreerred manner
obiHjng 1B delctifmaskifd R8T IGL R RER ol outines is
by pébtdlithegrapitie patterdihg Sd letclef iMaskiegpeotky @5-33 might be of
SRR o BbEH LSRR BBl 3 80y BB 28 By airerent
canpysiti@nprisdiagrmdrepneferredf. Vohetenéort deamieps suel are formed of
B ST et b SEAREERP R BB fbors 22
redatiB3 tol gidetgingf naterisn2d m bgi &f gmedt etampdsthiel éirst material
b SPRhites iRy Wb dhaste 7 2 RlRdpLoTT Chsaipgssformed in
a sp.lrmltomlas;(f Off utepbytay ﬁrmimmiposmnyi an, ewhesteperayeamyight be
. Qr c i . .
iR ey R T RSEIT S 5 R AR Al fret apaterial
Fomtetanaplet ndudply epeniafgexaomiedonly, awitaskgsdamt to the Fig. 2
I ni f [ .
BAgndy 080 27 "ERLT e, rRPERA, b AtgRD A sign stop taver
pmivided beerreediatednaskiegnadiks @583 lkamijubtiedkimg2birs3 3naterial 24
|y f ial . .
BT LSS TA BREEAR) o 50 pEHAIPLPARY s 25-22
isesvbdplantonly,ayidh exBemtighy any. ptheviadsting orgregttothe developed
¢ . . . di g

iy c st iR eiRa S B, B 2380 By exemplary
embodimen Trendeoanplagr gf éxpiptiedrdyr ap @eemelaryospacing between

S0 L9530 PRy BRI oL 5 i gy ecs o
masking blacke2® aaldsthebksifhgdgemfenpshingdblock 29)dispb@0 ékhgstroms.

ADEEH G SRR B hlteR] BIRB nthng Blhcke i
CdduUu'kii.da.nbatwean(ﬁh.eeloth wdgr ohenaskjhg iel@_gb 26 and the upper
ezg@? ké@ﬂg%&?ﬁg@?ﬁgﬂggt fae Fli&f %) egg%ogf A%%lﬁjo?rgs.bl ﬂﬁk exemplary
analogous diagonal spacing between diagonally adjacent masking blocks
(i.e. between blocks 31 and 29) is 750 Angstroms.

Referring to Figs. 6 and 7, a layer of second material 36 has been
deposited over masking blocks 25-33 and over first material 20 received
between masking blocks 25-33. In one aspect, second material 36 is of
different composition from that of masking blocks 25-33. By way of example
only where material 20 is BPSG and masking blocks 25-33 are BPSG or
undoped silicon dioxide, exemplary preferred materials for layer 36 include
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An exenmpl ary spaci ng between i mmedi atel y adj acent

maski ng bl ocks in a colum (i.e. between the | ower
wedye/1afe69raski ng bl ock 26 and the upper edge OPCTEHSI006/0P6806

block 29 in Fig. 3) is 500 $Angstrons. An exenpl ary

anal ogous di agonal spaci ng between di agonal | y adj acent

silfEsKT e °%"‘?2r"r”.“ﬁ o%regesndbgg%gng Jx.aa 8} Et?w]s%O other

Angstrons.
ingldetive, raa'tdarelvah gen ustlb@eandje;mmctoeduouee maﬂarrags might be

ut@&@&kﬁ)rzﬁ_’la% OV&h é)&%ﬁél@@tseéﬂw i%lon%glc{ls% eh\ség%éanldcompnses

et ween naski ng bl ock I'n"one aspec
pohxgiieoml Zxeimplefy dilettriaaily congusiive omateriatst etludé titanium

B B8 i, BB o 0050 oA e
fonlayen ddpisdreml 22dAngstvimieto 8Q8rpigatiomsef er red
mat %éf@#ﬁnéogpe'ﬁé 89 ”?:#éqe%' f! E%%&n&“ tdtdfal | 36 has been

al um num o af i um oxide course,
anispitoRicRlE etehet éfféntm@rﬁd@e(ppse raaelklaaemloohshza-saand form an

mt@?{:@t‘il‘r@étédmr&'&'imngug{ﬂulchfr%d Oorg‘g%&r 's%e\ggtlsAHf the depicted

exenpl ary sem conductive mate€
maeingi blaaks. 25«8apl aFyrl‘@Iee,ctmieafabhlyectedduetammg structure 40

exg%@é'sac;rﬁe'cﬁchﬂemg’té I 5N bEf\)e‘ijfebe{ ?%@lt&g] @éﬁl}déjce 'masking

gsten exenpl ary epos Irtron ness
blegisgein 3Bei depictad 'gx@rrmigsu reonigodio €300 /aw,gsxtayom example only,

sugﬁf Sgbbé‘@d [ s r%%ter‘?’all F}% aeetg/e%h ec%? [ﬁpta%é@énts%askmg

een anlsotroplca ose
blfrﬁd@m Fhadt leshers pesitia qp@mmm arat of conmm@templated and

I|ké®t@é6‘éﬁ@erﬁtw afid %g‘ﬁni_ G?M@Mg‘slaﬂ ttﬁgcks Further in

cted nmasKin ock rther, rconnec
the lWﬁﬁgp@er@ﬂm@bmdlreﬁpbsr@éalgmms@ﬂcﬁmnesﬂomrmmabontacts

s:o%?zvél?sced e b&%&%@@dtﬁ%gﬂﬁ-@nf&@gkﬁs‘ﬁh”?h@ %ﬁ;té@ {J&‘& most

eplcte exenplary embo
prefgere e epaediment sretginiagi %tﬂrUQtOr¢s4Q)e$ vieemedi agderdtl ip part by

et@fhg@cankr '@Sﬁbwlﬁlﬁ%e@bg% thrnﬁerQEé%l &Vywhere within

openi ngs are of course cont ed and
cagapiépidarreyupen thetamfaray spabtretaining efruphﬁerm&kuﬁ\gther in one

exBhPR&S pFé%bWé%reHi‘)otdWﬁeﬂFpét‘Fﬁ O 43 Fr‘ﬁtbﬁg @QB%’F&% without

retai ning structure I'rect contacts sidewalls
any 1 laeer ef @bﬁtﬁﬁgkﬁﬁdowgdnaskw anuwr@espucm the anush’em to form

su@lﬁ@%?dlhﬁﬁ §ﬂ99ﬂ)r€en¢or éﬁ p”(lfrég\dsbfé;{ﬁ%])g e‘}&'nﬁél f OhiRHigs. o

| east 1 n part etc er
a”WhE? espictueh m%sm'aﬁ O@&s'k'éw awifvmm%metrﬁi gircupiacarea 16 such

thatl 8RYmafital 146 i rfe%éUédJQﬁ‘eFe?Fc?ih ni Age ng éﬂé leecé‘lﬂse layer of

Further in one exenpl arégreferred e
maéwab?ﬁra@/woem@ﬁenwgs Breeaivaick ARt Pe”pheral area 16 might

be at least partially masked in such peripheral area during the anisotropic
etching (not shown) such that at least some of it remains after such etching.

Referring to Figs. 11-13, exposed first material 20 received between
masking blocks 25-33 has been masked with a third material 44. In one
aspect, third material 44 is of different composition from that of first
material 20, from that of masking blocks 25-33, and from that of second
material 36. Where material 20 is BPSG, where masking blocks 25-33
comprise doped or undoped silicon dioxide, and where layer of material 36
comprises silicon nitride, an exemplary material 44 is polysilicon.
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any of layer of material 36 being masked anywhere on
the substrate to form such retaining structure. For

wexampbdseand by way of exanple only, Figs. 9 apdI/iiS2006/006806

depi ct no masking occurring w thin peripheral
circuitry area 16 such that all material 36 is renoved

Rdyarr8fdsamordy bﬁémaiﬁyyp@feﬁear@%hnkwlfopfor hsrthél F%@ 11-13

as/ when extendi ng t recei ved over perlp
cepstrighen e bé{tdQ’%tt'o'bé’rfﬂ“%’leW' Hésiedgwied Ig,y,@ﬁemlcal -mechanical

pBAShinebalt @FfSé‘tn‘i’é”tb NSk gd ﬁmswrﬁg bk LbGE A &g%t 12 and 13

shown) such that at |east sone of it remai ns af
dgpiat &pEIf nr@mmtemf@@leﬂ o4 gemaining] vithinppesigheralkstcircuitry

aF@é a6l %ltl’?&dl@c&f' &Sﬁ’rs*éetrﬁ\ﬁ%'ﬁla”a@*'rﬂ%fﬁl Qﬁgﬁ'la%éf%eh%%mpletely

been masked wth a third nmateri al . In one a
re'APvad Mitlin perinhenad ageadi§ pétist Peivtdsthe W@fw@ﬁw processing.

Fuhwerqh <f>hé5éxémélﬁw 3nptémehtBid hat léqst%'o@%aké}%é 25-33,

fromthat of second materi
mﬁi?@?l a+3620anc§ S#SG%I@fléeﬁaﬁm@hmu@ck@arﬁsnssand in another

wﬁ@@:‘iéﬁt%tl@ﬁp@&nﬁhségd&n?glllébh' cep tﬂ'e?’ﬂfd&aur@ dan"Bﬁéeaspect at
[

yer of materi al hprises silicon nit

'eés?érrﬁﬂsr winmaterial 2&3135 pratesal i 3&n. aﬂz&gamelt%rw 4dnecomprlses
aﬁ?bﬁﬂﬁbaéycé}*b%heéﬁédatt ReAWI éh'w'@th‘%‘?rolflé’rcﬂﬂ 89ch NRafdr e% Haj Jomprises

13 construction is by dep03|t|on of materi 4
pPMSI"tﬁHéH by cheni cal - mechani cal polishing of it

ef f eRtéféﬁlﬁ93tc?FF§ésel4T§ﬁH' 15 rﬁh@ﬁﬂﬁ% BiocRS 25':'3§Sl‘lrﬂvlezbé‘é‘tcri etched

ict sone remant mater] al remal ning wt

f%m?ﬁﬁéwaﬁtce|r&9ctﬁrtlwtrap@é oiélrsmaﬁeughz@fthmuryter substantnally
sERICEVER! rdiatiTk abl s@ddi Radtkiv 3% Sﬁgﬁh%ehﬁétiﬁgpxﬁdeffectlve to .

wi thin peripheral area 16 at this point of

fodf'bfcepraéa%re&%%%@pepm%@ﬁcb @6@ne27es<e2§n a29e, 30c, 31c, 32c,

‘ ,ahﬂmwenl@béﬁmgsaﬁbeé%b Y&, 030&BBOE fh§ % %$e not shown in

material 36 an onpri ses anor phous car

F%t%eranqrp%nsﬁf A9 o@PQ%?fprﬁf@e§rﬁo§9sF’P$t9®1@te¢uM atbsequent

figlhreQUr 98 tHe %ﬂté}&pSf?tthlsaHobﬁﬁﬁatnto%e s%fbsfﬁﬂtf‘dl!yalselectlve etch

25-33, material 36, and materi al 44 npri ses

r%?%éd?%%\\f%dﬁt%m ta? ne@a%\techmﬁtﬁ@ﬁl 6@1'6'“&6? touitre stated other

mrméﬁéll(a 2t CHMRM GRS MReloy oF | 4iCRIAxst RES: qr“lﬂgtﬁeo d'ébgétedléxample
maski ng bl ocks 25-33 have been etch
WﬁSf? o\?}é"(flil gatr @i Ad (SRR MBpsiNgoMmateriagt Zﬁlt‘éfthm pEgipheral

cﬁ’dﬁlﬁh@uafj@é 19/ bebddtidiabb Yrevehinet iwnaly sru%habéMShéFél area. If no
}:(ond terial 36 and third material 44 effective to

ErBbA4eIVEER FBERIVEFeRYPigTIaisral 2Bcin syeh ayga, all such

m&@@rlaBQO in3the, p8rphe A1 LikRfitry (42aNKWBGK %ﬁ@ly gécrengc?\?ed at this
32c and 33c are not shown in Figs. 14 and 15,

p%‘aggﬁﬁé%?e%ﬁ\ﬂgare so designated in subsequent
Referring to Figs. 16-18, individual capacitor electrodes 25d, 26d,

27d, 28d, 29d, 30d, 31d, 32d, and 33d have been formed within individual of
the respective capacitor electrode openings and against interconnected
retaining structure 40. By way of example only, an exemplary preferred
manner of forming the same is by deposition of a titanium nitride layer to a
suitable thickness, followed by chemical-mechanical polishing thereof. In
the depicted preferred and exemplary embodiments, the layer from which
the capacitor electrodes are formed is deposited to less than completely fill
the respective capacitor electrode openings such that the resultant
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figures.) In the context of this docunent, a

substantially selective etch requires a renoval rate
wotoobhelssenoved material relative to the statePCDURBNG6/006806

material (s) at a renoval rd¢io of at least 15:1 . In

the depicted exanple where third material 44 remains

mHﬁﬁdfuélgo'FBtth%r 'c@loagi%r\’\"etlé‘é@o 1 Suchﬁgeg'éc&'éﬁt%}/neqr gﬁlape Of

6, material 20 remains wt peri phera
Cqursﬂo RSk plgcHRder ishiapga aéﬁ%ewl@@@nmeded)vmclndlrw ity way of
I t
SeanpR, SHE oBRRetel P o B Y PrpaPiste!dMress, apgpinas with
qu@t'yemﬁt%alﬁ%w@m@ ORéaeamwfgelte@tnngs 16-1 8 ,
d t O ,
g S 1o AN P G e oo
ech@ﬁ’V|Sd‘l§)z§lta'?)tfa'{me3?'§§ﬁé@’lyl vielatiyricite orsesoadt rodéerial 36 and
smeéhmal a@é’le@ﬂ@éWStrélé‘ﬁ\% RN e@abSEf%P' Q%ctrod)c/as 25d-33d

ructure 40 y exanpl e only,
e e ORI ISt ST eglak ZAcpaneatbdti ¢tshbg thspomatarist,

of a?éﬂe‘i'ﬁﬁgu'?@)nﬁdé deql ayRl 49 aa iﬁﬂnhg %1‘% °8P1the  third

f ol | owed chemcal - mechani cal
maiesial & c%teléaﬁ"r epPRYer eat%@xegéﬁwusy mateodl ﬁ@nlnas btelae etched

su|b%Yeﬂ{t|eflry0”ééﬂ@bﬁ@el&here?eﬁ%c' ttoor §:[qwrf C@ﬁ?c?ﬁ&eé OL88%34  and

deposited to | éss than conp
SUP@%};& Iy eeleshiveln 6‘?'3@N@c*10r 6@@0@@)@9?@;@!33@ tefferdivet tre expose

ouﬁéﬁldté?&tél&élwwlgl@bagacfthﬁ e@é’&é&dé&ﬁS@lﬁ:& reﬂﬂ??o leave at least

conpri ses a contal ner course, othe

s081& Of rFe nehmzderiak éSﬁnﬂ@rmtatmnaqﬁ@u u&tmglﬂgyswaytwé 40 at

aj | I f apacisf or
ST Ao LIRS 24 Y (8 sepctn and

Pretsr iR iSSRP e imea s uchr e&féegrla@%sbe@efcérwwanbaw gl of first
mat8rian@2Quch Nihag dms%ht?élly‘lﬁll(é‘mhérb‘?ﬂ@) Ié‘t%?albgﬁl'%wdalls of the:
etched substantially selectively relative to se
caparkey alectwdasdnaymBeaRexRos§dsel ectivel y relative to
t he @ﬁpamﬂléﬁle‘ﬂt@ﬁérﬁ 0§t $h&Snveddioff fc%ﬁ'iéﬁﬁglattgseépQF%t some

terial 20 beneath the etched

et“FEBF%rﬁ"Jmmf tegakpgsof setpining stpuctyre 40 uilan tet dapasition of third
mdtbﬁat laiar dSUthélsﬁHoWb abay %@%xa?ﬁ’ﬁ'% Qﬁlgt\pﬁh%%é@pto Fig. 25

st mater ha een et ched subst

in §é’|"88ﬂ'9@|‘§i't?e?fhﬁ”\%"@f@ ewlm@ntamw&ge@am@nsg@g Like

nuﬁfﬂiafsllkfﬁémntthéﬂ fivsts alesetib¥&! érﬁlﬁcﬁh‘e‘ﬁ%tﬁ’aﬁc%‘gn utilized as
rial gﬁleffectlve to_expose outer latera

apgr%"efv%tﬁr Wi UHBERISS beintindigatedomitiFhe anﬁnxr 69”. Fig. 25

depray €ofie bRAGHg FAVENPbcs8FEAteBRIY {oa{hegf%tgfmﬁé‘%tructure such
i.nterconnected retaining structure 40 [‘east par t

that, 8o 6 MG 9c SHREIYSr 499eé?$‘669esb325ﬁj %eel @ftﬁ@hlng Wthh is
effdevet@ bt up the spaces of exposed material 20. For example, the

depicted dash lines show the initial openings as depicted in the first

- embodiment, with the solid line outlines thereabout depicting such widening

resulting from a suitable exemplary facet etch or a suitable exemplary wet
etch of material 26. By way of example only where, for example,
material 36g comprises silicon nitride, an exemplary wet etching chemistry
for producing the Fig. 25 structure same includes phosphoric acid. An
exemplary facet etch technique would include argon plasma at from 100W
to 1000W RF power, and from 25°C to 100°C.
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preferred enbodi nent, such etching has been of
substantially all of first material 20 such that
wgandvstienss? al |y all of the outer |ateral sidewalPCBHUSI006/006806
t he capacitor electrodes hdave been exposed. One
I mpl ementation of the invention cont enpl ates at | east
sone_et chi ng of .mat r| al r et n| st.r.uct ur,
{ o I

ori GRETEETBE IS IS om 20r AV P4 raRAd 84 nHi&ridP 50 and

c@wm@remd@fmmmplse et ey b h Mo predect at eakt bel@B retaining
th an _al ternate, e

Tl di .
SO AD dtsy =t o8t ARmE S PEIRTIRE ] FEle TR isGoapacitor
elgﬁ?}?dbﬁ%ﬁ §hdémne AmaﬁB_uua?ﬂedéﬂd;uEgtcﬁmwﬂ-batd@,veWndd materials

i fferences bei.ng indica e
a3 e Ui sStAD nddi i cuttiFieh pismpfiyy phfbodiment
céptublfo?taeng@e Shatecial 6o lSLB:l’gJWﬂnats caarrs&%tatrllng ragcommon capacitor
structure r a_degr ee
oIZFHBEe YaO0E B A R ABLS of Sh it Ml Bl b way or
eﬁé)npl@bnﬂjxatmlhemlgHrtebéematnetreéddalsEthe'fm\ﬂses‘b%veﬂht@ constitute a
nitia { {
sepats ranaenehSRdbdhieath bRepdtal bl 8Bl R aiaRacitors.
InWh@e@e;ﬁlgtercEﬁtéﬂerM émbimdément, trekdieirexstrpburg 4aneahams as part
oy R R OGRS B Frany o
cﬁ;ﬁa}ﬂmgprhse_s sili ]E:on ni t(rji de, an exenpl ary wet
t ng chemi str or ro n t
ool b R do R Bl SR g Bendenfion Ridrt BL i fhgicere
ad ea(c)gﬁéﬂm \M‘DUﬂdﬂm'ml%l ?Qﬂuaegg%n(t)blmaaltats fwlmnhllm:‘Wder forming
. owesr, a rom
HERRt Sariir o “Wiatn REohda: Wb NI: RAELPII S gpgapacitor
elieap@t@lietf@mmgaohamtmlme?r wa{y 6D elxavreplbe@miyd epateripe dfamasking
eas ow I i ning stru . .
oBERS R g v sxactide i st rRI el ing ERR) o8 EBhstitutes
arl @admpidey secsttowntefiny, sondtmblteriaixddt cogstitutes an exemplary
P SR P R4 i) 5BV GE sxemptpry caactr
elegpadietformihgchraddsane?@r i aFiré) sscehdwands thlrd materials are -
1St it ut i . i .
R LR P COBRE S SR HAMRRIRYS, g, gapacior
elefctrexanfolrmiog| materiadh My wayefpaxamphedndy, Btgheﬁw depicts an
e{(%r% d tosu%guacéltebg{ pa «pEpPar a\Ihee CQ@?&H anaet ﬂg rgéir(ﬁprlses an

Hén 5 r for a group capacitors
anisetr@@madlyeaicpedfretalemgasmnodiulrent retaining structure

40 rsﬂghnﬁrsﬁﬁpgfg rial IS ?mhe'&' §B Qtan'?lta?g éélggtﬁél&ctjéléflve to the

cons tio ncorporating a
second and third materials followed by etching of the capaCItor electrode-

forming material substantially selectively relative to the second and third
materials effective to form a plurality of capacitor electrode openings. By
way of example only, the above described processing relative to the figures
is but one exemplary technique. Individual capacitor electrodes are formed
within individual of the capacitor electrode openings.

Thereafter, the third material is etched substantially selectively
relative to the second material and substantially selectively relative to the
capacitor electrodes effective to expose capacitor electrode-forming material
underlying the third material which was/is being etched. This is followed by
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In one aspect, an inplenentation of the invention can
be considered as a nethod of formng a plurality of
w@apaaiteer s whi ch includes formng different PCT/US2006/006806
conposition first, second, 1and third materials over a
capacitor electrode-formng material. By way of
etEXMGP tRe OBhYacith %ﬂécﬁFodg féﬁ%'ﬁbngné)(le?i‘élfss@osstgl?itlallly Sfelectively

constitutes an exenp first materi al
reladhys tq GP%SS%?”QXE}%P%IPE// agdcovkstantially deleativelyaetative to the

cacRBPSkidctbaesaRiREBR! & Yekhbsd B'E‘ﬁ‘ear \ﬁEraleﬁ&\ﬁéﬂ|s of the

of such bein recel ved over an exe ry capacit
CapREHPF fecredes ngOntt seme opcall qurme capeaeiier &iﬁﬂtdder-ﬁbrmlng

mﬂ&%ﬂ'rﬁﬁg‘htabé é%@UVe@@éar‘d@@@é éﬂclpaétkpfﬂg Sré’"ﬁssoé'??&&we to

el evatlon over the capacitor electrod

leayr atilapst sgmeesf B éeéalﬁsn@ sdrHaurerpg least melpardt%memrtmg the

plmw"ﬁr ¥apaditorebcid gy H’he Tﬁ\ﬁr%ﬁ?%‘]d c'gﬁta‘értbﬁlelectrodes is
ri ses_an anisotropically etch ef ai

onp
'”%‘?W@é?‘i?rde’”t%aocﬂUfﬁ'ftgtOfr?@{Pé‘lcifars is etched subst antially
sel evid VRb¥erh&hfltiohCot Ant Q@pé&cwgwéir\gféﬁwrpﬁﬁgéé & fethod

foll owed by etching of the capacitor ectro
of mR'&INg esurblgf%!ﬁm &f| gapariders vwherelsl aa i pluratity hef capaCItor

elS&ESIEL N prbfided WRhE i22bspSEitGChirsg LRed Q)rvgbaa subs}rate and

lurality of capacitor electrode opénings
Wherghy | tBectARACion el gaplipeea caimphisel %r’f@f:é%@lrﬁlgstd@hne&tlisveSuch a

métBobihdcludBy 88ppértiiy tf@%l%ﬂ@lo@rd/aﬂa%‘?ﬂ&'?dagﬁtrﬁdes at least in

I ndi vi dual capacitor el ectrodes are forne
Part With qusgtagting netreelysei wbicherasrpescthepenieigateral sidewalls.

ThEhesR@ihg! stribfirkhig dormEET halichst ched by‘ angmd A li¥yer of -

selectively relative to the second materi

matgHal éom'F%| ipyefemaskedenywbees Within dtheneapagitei avay area to

forﬁh @UEhagesinald SGLiLMBel OTR RDTT CAPSESHY preferreé:l processing of
ctrode form ng materi al underlying the

pr%‘ﬁm aIPr!En WH@'QS’@%@C%@@%@MTWBWrémgotheomme with a

retbylﬂhghlsﬂmdtbl% capacidseripRliechpoue- 101 BLPY oRRS eBg@' exemplary
ub tanﬁ selectively relative to the secon

neq (ﬁ'}{@u%Pm?%‘lqtvnsélsed:‘ﬁtvépy statpdt | vEhe oplunality of

capa@t)@d teﬂécﬁb@é‘édeQﬁCSifﬁcﬁﬁiéd/einﬁ@ QXBﬂﬁ%hﬁ“t@fr éaebta%rt@lrs for
wal lqﬁ of the capacitor el ectrodes

ex%mlp?%fa'l BYcWBY P §xamRie oHeas &%%@%sﬁpval m ghe above

deb@rllﬁéd:héﬁlemeéG?r dhassdimengd fuehl Nchihg@lts 0 1&inh efid Vr%talnlng
to, | eave at Eﬂ)soms of the retaini ng structure

Strpgtuce ‘?‘?P‘Hﬁrﬁ?“%r dPEPAYORHY Hieurdinialiyy off @%&?a“dﬁqroelectrodes

Ho@lea@lr @ﬁhefasp'ébe & wheal lriv)énﬂEnC@Bﬁféthfatéé e@fcrh%jg?sto' Jorm the
to a lurality of capacitors.

ret?%%%gfﬁhac;‘fre %fffOé a{ioFeek th@r Pkum@“hyrﬁfeqﬁnacmtqrrﬁie@id@ées

a npti koehpliance with the statute, the invention has been described in
language more or less specific as to structural and methodical features. It is
to be understood, however, that the invention is not limited to the specific
features shown and described, since the means herein disclosed comprise
preferred forms of putting the invention into effect. The invention is,
therefore, claimed in any of its forms or modifications within the proper
scope of the appended claims appropriately interpreted in accordance with
the doctrine of equivalents. "
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of formng a plurality of capacitors whereby a

plurality of capacitor electrodes is provided within a
W@ apaaoteey array area over a substrate, and WhRCEDF20061606806

capacitor el ectrodes conpril8e outer |ateral sidewalls.

Such a met hod includes supporting the plurality of

capacitor el ectrodes at |easta, rt wwth a retaining

structure which engages the ocn!f-@ﬁateral sidewal | s.

The retaining structure is forned at least in part by

et chj : .of material which is not masked

anymgtelgvﬁla?ﬁ?%'st he capacitor array area to form such

retaining structure. The above described preferred

processin rOVd di [t f [ L

el ecf’r ode'g ng%tg Bg uap/fpf‘élr”?%n%l a%ﬂ g Féggke&vﬁ%tpﬁgggfsgt%)% H%mg‘

st r upovidingsa ddealitherf chpaatdrselaetrooiglsywithin ex eaphaityr array

: ‘ Nl Pghe ; ot af
SRR oS L REASE S0 SeriBF e Sy tatra
sifdewalls; plurality of capacitors, for exanple and by way

f j ! . .

o SRR, 85890 Dot b Sl bIE IR ip gt it
retdioing:siiucturg whiclc engagesclines optdrolateml fsidewmellontiod retaining

' it.or t . v . L
sttdlfufl Ve fotnita SERAGKR oL 851 SBRTR 2 RV, g whicn i
nathmaskedianywhererwithir theatapacttor patayoares td fierm said retaining
MU .i%ry of capacitor electrodes. In conpliance with
st'a uq e, the invention has been described in
| angonageparetiag othel phyabite off f ¢apamitor celectrodesr mito amdlurality of
Cﬁ%@ cal features. It is to be understood, however,
at the invention.is not limted to the specific
features shown and descri bed, since the nmeans herein
di soj osedponpry %?%I%Lrﬁe? &RE[@nOEaﬁu%‘tﬁﬂﬂgt BEcurs prior to
invention into effect. e invention I's, theréfore,
fognatimadfitheqiyradity iof capaciter efeatuatiefs. cat i ons wi t hiin
the proper scope of the appended clains appropriately
interpreted in accordance with the doctrine of
equidral enflke anatives! vektclaign cll awhedeins:said Atehdiedodcotirs after
folRBHbAG BN At} br ShpERABF bldliaesOmPri sing:
providing a plurality capacitor electrodes within a
capacitor array area over a substrate, the capacitor
el egtrod LS| ' LS. :
supbr t1 it AP ey O fufhcf coRisklsitha o ¥ Sarea periphersl to
theegapatitopaartayn aigaa said layer of material extending to over the

peripheral area during said etching and being at least partially masked in
said peripheral area during said etching.

5. The method of claim 1 wherein said layer of material is not

masked anywhere on the substrate during said etching.

6. The method of claim 1 wherein individual of the capacitor

electrodes comprises a container shape.



10

15

20 .

25

30

retaining structure which engages the outer | ateral
sidewal s, the retaining structure being forned at
WO e@stioion part by etching a | ayer of nmaterial MI/TR2006006806
not masked anywhere withinl#he capacitor array area to
formsaid retaining structure; and incorporating the
plupal i ty, of ﬁfgﬁf i 8 inat RetdidPhy st dtiredfemains
cag-glm to?lgg rﬂg o %Ii%‘m qC‘M‘ alﬁm V\,helrel% said
as epatii nf actuisbedr inegratetlocirgtiton @qn&tﬁ@tmmr'aw?ft%?fa?mg the
Cdst rodes. 3. The nethod of claim1 wherein
plug%iﬂg %ﬁ%gt%g%curs after for mation of the plurality
of capacitor electrodes. . The nethod of claiml
CONpri si pgoanfdthGYi bf %lﬁh‘?a] Rﬁﬁéfmﬁré‘éldt PdtBRial is electrically
capacitor array area, said |layer of material extending ;
insutatoreer t he peripheral area during said etching and
being at |east partially masked in said peripheral
area during said etching. 5. The nethod of claiml
whePei n Thedmethed of qlainer] avhpesinobaida SRAIGT R ifNelgstrically
coﬁ:{i‘uct,tnfe substrate during said etching. 6. The nethod of
alm 1 wherein individual of the capacitor el ectrodes
conprises a container shape.7. The nmethod of claiml
whergi n The LEHHDbP It H WHEr8ird §8RI MatdialddenfitoAductive.
finished integrated circuitry construction
i ncorporating the pI urality of capacitors. 8 . The
met hod of @Eﬂicﬂﬂ& lﬁbré 5@!@“%?%@&01’(&3 comprising:
el edfiic ylnsu ative. O. claim1
whepedvidiva @ mdui@lity| of §aéa§6w |edaﬂr9de%n%1!&ft ﬁ\/éubﬂfate the
caéQ?.t&EéI%%ﬂoﬁfesCA&hﬂ? é-m‘ﬁhﬁft@? 'Fat%%ldsﬁBW%'llba' is
em conducti ve of form ng pluralit \é .
of seprefting &he @Gﬂfﬁﬂl%uoﬁ@apﬁ‘n‘i&?r (ﬂ'ﬂ@tf%d?ﬁ @Fdﬁ?%*y"bP rt with a-
ret%‘?rﬂﬁg' {iPhctarE GhRiRHESN QN GEs 3nS URREF dRraf Bﬁe@%@lth@f retaining

rodes conprising outer |ateral sidewa

strgapp@rwng fPﬁ@eﬁlﬁ'}H&?P‘t i partdapgishing aelaé(@f Péd@%‘eéta‘ which is

no ?ﬁﬁké@aﬁ?@he% o fhe 8LIdtPA 1ROt o e sRIE rétaii siRgestaggese; and « -
he outer teral sidewalls, the_retaining struct

be| ﬁg:qrgpﬁ%tmgitthpe@llg{alﬂtm 9fa,cfap99|tgf cq‘\c-p%o e$ d?tﬁ’ aop?urahty of
caBBEﬁ&‘s"?" which is ‘

12.  The method of claim 11 wherein individual of the capacitor

electrodes comprises a container shape.

13. The method of claim 11 wherein the retaining structure remains
as part of a finished integrated circuitry construction incorporating the

plurality of capacitors.

14. The method of claim 11 wherein said material is electrically

insulative.

15. The method of claim 11 wherein said material is electrically

conductive.
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not masked anywhere on the substrate to formsaid

retaining structure; and incorporating the plurality
wotoocapse? t or el ectrodes into a plurality of PCT/US2006/006806

capacitors. 12. The nethod18f claim 11 wherein

i ndi vi dual of the capacitor electrodes conprises a

conta nertidaffetdot &y RtiRPd of ﬁ%n’@uﬁl %\gre'n‘i}atgnal is

the retaining structure renmains as par I'ni she

SW‘PI‘P@QF'HP%‘(P «circuitry construction incorporating the
plurality of capacitors. 14. The nethod of claim1l

wherein said material is electrically insulative. 15 .
The et hdd®methadnel claieridi whesem saikmeitehingsoccurs prior to

i od of claim11l
fRERaN o bt oo el SRS 5

nmet hod of claim 11 wherein said etchi ng occurs prior

to f@ mit'l’l'fén rﬁétﬁcfbe Al Wiah ty %h&%ﬂ?c%élef eﬁékﬁﬁér 89ESrs after

18. The nmethod of claim 11l wherein sai occurs
fogpatien of thepiwirlisr of Rapasiterneiecirogiescapaci t or

el ectrodes. 19. A nethod of formng a plurality of

capaC| tors, corrprl sing: formng different conposition

firdP séemedhes@f faiminonapiyialits obgepaciterspsommising:

el eqb g @b RY cBRIRISI N fiRéf %efc'onﬁtanée:ﬁﬂgdmg%jnals over a

third materials being received’ ['east I'n
Cagaﬁﬁ%eﬂﬁﬁifm@ -&rmingnmajeriak reaid diyati seeond and third materials

be £ esOdEd faQrIQbé‘Qm"B&ﬁrétaéo Il%rﬁﬁﬁgné’ievgflgﬁ'o@er the capacitor
i sing an ani sot ropi cally etehed reta
%‘?tfn% Eﬁré'“ngt cHhatgriale fihest mcmd al W@h@@alanttb@mbysmg an

an&fﬂtﬁfﬂlbéﬂﬁ) étd’l‘@cﬂét&ﬁnﬁé’ stigrpeond and third materials
chi ng the capacitor el ectrodeforning

| | oved et '
rrgt @?‘\FA@PQS%/T& Bt Hlﬂf?”ébl%msteetlglly eselectivelyo retadive to the
'5e86R@NEh@Nhirdhink sheiRi £ foRbweBf fb?‘:tekéﬁn?otﬁeorc?g%cnor electrode- .

'pl uralit of capaci tor el ectrode openfngs;
formiapyMadeiia caaaét%&a“w gelectvely veletiva tmdhe.mncbfand third

mdtbAarAeRet i tefared Bylarang 'Uf'?ﬁ%vacﬁBF Q'Ieﬂﬂrckl?aeobghirn%s

. materi al substantlally selectively relative to

secHENRGt dpdiXfdUH o cARpSSitant iedgijodes ewithirel individaal vef. the
capécitdreeleaftoditdenings;

etching the third material substantially selectively relative to the
second material and substantially selectively relative to the capacitor
electrodes effective to expose capacitor electrode-forming material
underlying said third material being etched, followed by etching said
capacitor electrode-forming material substantially selectively relative to the
second material and substantially selectively relative to the capacitor
electrodes effective to expose outer lateral sidewalls: of the capacitor
electrodes and leave at least some of the retaining structure supporting the
capacitor electrodes; and

incorporating the plurality of capacitor electrodes into a plurality of

capacitors.

20. The method of claim 19 wherein the first material is different in
composition from that of the capacitor electrode-forming material.
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el ectrodes effective to expose capacitor

el ectrode-formng material underlying said third
woradoendmbo bei ng et ched, foll owed by etching saPdI/us2006/006806

capacitor electrode-form ngématerial substantially

selectively relative to the second material and

subsiant i phd ¥netRbBIf M&IY 1@9\‘vﬂélré’f| thg f} fr??n%qgﬂgi bt the same

el ectrodes effective to expose o
copRRYitiPnes Bratidhe aawecitor e@cémde}d@smagdnamm at

| east some of the retaining structure supporting the

capacitor_el ectrodes; and incorporating the plurality

of paci T Matbed fwdaim ﬁ@mhemluﬁheummtor electrode-forming

méﬁa‘?%ﬂdd?ﬁéns@é)at T@Sst”ﬁ&@%&g ohal & 4 YWSrI Qrst Fﬁmtonsmg an

first material is different ih conposition
etgh stor IRidecedieePurimatr theo finsthgenands ant tﬁlrdi m3tegials.
met hod of claim 19 wherein the first material is of

the same conposition as that of the capacitor
el e odethormethgdnaf exlaian . 19 whatedn rbehfidstofatedaid Formed

privrahei deddmi ﬁl@?é}‘f'élté“d %@QEEBHS haten Q%Wéé %rlor tg the third

conprises at |east layers, one o
MRS i %n%éuﬁheépéﬁ"%t&b@g Ifag%tremém Vel r@t&uxmg’asteud;tbee prior to

fofrhingt theS@GRNGat&igh third materials. 23. The method of
claim 19 wherein the first material is formed prior

the second material and the second material is forned

pri gig toife n‘ié'thb@ BRIGLiRAl 19 RIWh vy tthgrfl&qn}ﬁ t%hglgls formed

facet etching the retaining structure prior to
Pfﬂﬁé“?rﬁwnﬁ'ﬂﬂehr@l arghtherpecord mrtesia! m mnnacepwberteutne third

mateeial,i 484 fORhEF 'c%'mﬁﬁsnﬁ@r\ﬂggem}h thgerestfﬂﬂﬂﬂ ?ﬁ{%}?ur galorlor to

and the second material is orms prior
formingrtng thirdnatenialner conprising wet etching the

retaining structure prior to formng the third

material . 25. The nethod of claim 19 wherein

i ndiet dué]heofn‘ithédcabd@?H@r1%lWb@f@idekﬂd\i‘ddpal gefsthe capacitor

el SARSRISIEEMPABEE a €bntalhsr Sfdwd of claim 19 wherein
the capacitor electrode openings are formed within a

capacitor array area over the substrate, the substrate

COMpBi Si MYeCirhEHd YOfarcﬁénPeﬁng@rlerﬁ f{é;esééﬂ@féj ! Yiectrode

array area, the anisotropic etchin
OPRBINYS; are thmF%‘? Witihg ?e@%‘?%ﬁ'ﬁ’g %'trﬁlacar@ﬁeob%li e substrate, the

subStngitec toehpMding Wirdiiy "le Bariphesdl ?ﬁ&%bg)a@tto?réﬁéy area,
within the capacitor array area to formsaid retainin

the;ap|sotippic etching of the second material to form the retaining structure

being conducted without any masking of said second material within the

capacitor array area to form said retaining structure.

27.  The method of claim 26 wherein the anisotropic etching of the
second material to form the retaining structure is conducted without any
masking of said second material anywhere on the substrate to form said

retaining structure.

28.  The method of claim 19 wherein the retaining structure remains
as part of a finished integrated circuitry construction incorporating the

plurality of capacitors.
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27. The nethod of claim 26 wherein the anisotropic
etching of the second nmaterial to formthe retaining

w@reogaows®e i s conducted without any maski ng of PEEUS2006/006806
second material anywhere on7the substrate to formsaid
retaining structure. 28. The nethod of claim 19

whepei n fhe 1el@bll R %thft%e\nfh%@fnnsthés de@ohdofmaterial is

fin'Shed I'Ategrated circuitry construction
eleichicaijyomsuiatiyet.he plurality of capacitors.29. The

met hod of claim 19 wherein the second material is

electrically insulative. 30. The nethod of claim 19

wheB@i n The seetbed mit elaim 18 wheeein dhel ypecond material s

ele%?Pge‘rigf LYEqudive. The method of claim 19 wherein the
second nmaterial is sem conductive. 32. A nethod of

formng a plurality of capacitors, conprising: formng

a phyral irhy Qf o HRACEH r@élmnggbw&rpVﬁ'é adddndt material is

material, the masking blo ng respective
semaxpmﬁl.tafaweel ectrode opening outlines thereunder;
depositing a | ayer of second material over the masking
bl ocks and over first material received between the
mas Bian Bl mekixod phéorsdparal phabw af caraitpraf CaMPr & Gt

an| o goglgw,gma; gﬁ%ﬁ%eﬁhﬁf%ﬁb' BB cRE Q%S a first material, the

ayelf of second materi al
maeamm:tblaeks odefipioge r¢$me¢ta/§<|qa@al§lt@&k%leﬁﬂedﬁopﬁﬁamg outlines

thé&bﬁﬁgpnnect ed retaining structure agai nst sidewalls
€ 'maski ng bl ocks, the interconnected retainin ’
st r depasiingxpolsyeg efosecend tmaterialsevermthe |rBPS'F‘QQeg\P&'§s and

ovgftﬁﬁffetﬂa{a GITREKIVAY BhQrdeh tlfg hfiskifle bAIHkEOHi®BEEONd material

sking the exposed first materi al recei ved
bebw méén‘fetrhet namqsgtlcm tr@kfsﬂwattcrf thetmapling=RloFksl ; t he

thi g, %m{cﬁ%b?hy bgidpeh Pf 11l flfa?éﬁ‘n&f CEUBA tmefbriélor@ffectwe to

tht st mat'eri al romthat of the naskin
expbee kbeamaskingrblorts 8ndiieemsas ontefisrRPBRFiad f%ﬁaé'NPHgS"UCture

agta g vU‘QIIé"@Fktﬁea'?ﬁaélhﬁB biecis, T e ”ﬁit@fdoﬁ‘\'nected retammg

ereunder substantially sélectively relative to th
stry@wndemmsmm sameef dheafist apaiesial \féC?B/eP'olP?ﬁW%h&h? gpasking
bl@ék%(,:trode openings within the first material; «

after the anisotropic etching, masking the exposed first material
received between the masking blocks with a third material; the third material
being of different composition from that of the first material, from that of the
masking blocks and from that of the second material;

etching the masking blocks and then the first material thereunder
substantially selectively relative to the second and third materials effective
to form capacitor electrode openings within the first material;

forming individual capacitor electrodes within individual of the
capacitor electrode openings and against the interconnected retaining
structure;

etching the third material substantially selectively relative to the
second material and substantially selectively relative to the capacitor
electrodes effective to expose first material beneath the etched third

material;
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form ng individual capacitor electrodes within

i ndi vi dual of the capacitor el ectrode openi ngs and
W@o@bnete6d he i nterconnected retaining struct urBCT/US2006/006806

etching the third material 18ubstantially selectively

relative to the second material and substantially

sel e veI i ve .t citor el ectrodes
ef f e%tf {?%6% qf; tl?lgt nHﬁfgf‘)% F'ageﬁ@é"\'ﬂrl*\g taideast seme of the
ebdplosddnﬂrrsalr mtteafdl eSulss'lJadtletlyZhs@l@cﬂf/ﬁtyhf?etd”tl\feg t]9 the capacitor
et chin e expose irst

e@%tgéc;i%, Y s?lé[ﬁ%lagﬁ'ﬁb sg?lgf??"?lé(l yeradivat |t9e“ﬂ% $¢reond - material
efteptivet tr exposé rautes laf&aﬁ&hﬁé\ﬁﬁms dfl thesehgasitoreblectrodes and
Iéf\feata't |§ z%f the s nd mat er i aIt L ?tlve t o expose

#2y 3PM§ 8 ﬁ%e‘-‘&f“dtﬁ@ BHBYLOT Be '@F%repnaaeged retaining
sammwreameleast irepatt supportihgithe cpeendr B &roédds;odnd he
|nter cLe %etalfi}ﬁgfsttrucf Erfj a# | east in part
suppor ?He c 'é?ﬁa% 'Hidbati Lregiyeata @?‘pg%ﬁ’ @uter lateral
seieymuagobthe bapécitst etmmerdeal d@fpfoeﬁtngveap@c@aw&mectnc material
a%ld &L %‘?%1 ildevval I s ol I (t;rh%am tor el ectrodes,
depod? 55’ Afomafe e eE‘? P"‘(: trg'fal'ﬁ!“gaﬁﬂ“@%ﬁc‘?‘{% at least
sohecof sdiel owtieelat@rabsidewdlige retai ni ng structure over
at | east sone of said outer lateral sidewalls. 33. The

nmet hod of claim 32 wherein the masking bl ocks are of a

di f f 88ent Thenpathdd osf Eragm Bﬁahh@felh h@ef MaskinResdid are of a
hod of cl in the masking bl ocks

t m 3 vvh
dﬁfeéegrg?ﬁqgjossé%n Ergﬁbg}%?tt?fzwe mateselt he first
material. 35. The nethod of claim 34 wherein the
maski,ng b r a tined etch oftheflr
mat erblﬂal H-%% Sﬁq?r%ﬁg Cge'é'h%é Whesgin thgemaskHish bigcks Ste of the
saina mrﬁﬁomhmeamtmdsteoftmyemsehmenal.conduct ed through
openi ngs fornmed in a photomask. 37. The nethod of

claim32 conprising an etch stop | ayer received

i nt eBfedi dhe mbmamskncmgmbsmmerendtm@mésmsg blocks are formed
32 wherein the '

ter al

g% ti’?:"letaoertcgl ec-Pr aeﬁf'ﬁ[;g]rngn}rB?%Qp\?Pfqﬂ% a

‘Capaci tor array ar ea over the substrate, the substrate

CONMPLLSI N [ ea p heral to the capacitor

ar ra‘%ar eghg ﬁqgtjﬂé Ogt ?Igﬁpcgét }ﬁ?rﬁé" 3\E'etfﬁ'@el daGigh &y conducted
threughcbmms Mrmm froamHdtemaakai ni ng structure being

conducted wi thout any masking of said | ayer of second

37. The method of claim 32 comprising an etch stop layer received

intermediate the masking blocks and the first material.

38. The method of claim 32 wherein the capacitor electrode
openings are formed within a capacitor array area over the substrate, the
substrate comprising circuitry area peripheral to the capacitor array area,
the anisotropic etching of the layer of second material to form the retaining
structure being conducted without any masking of said layer of second
material within the capacitor array area to form said retaining structure.
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material within the capacitor array area to formsaid
retaining structure.39. The nethod of claim38 wherein

w0 b@eamiesdt r opi ¢ et ching of the |ayer of seconBCT/US2006/006806
material to formthe retainPng structure i s conducted
wi t hout any masking of said | ayer of second materi al

anyyher eTRQmQ&ﬁ?BWﬁW S%OWB?F&hSﬂe ahRo®idpi®@tching of the

struUcCture d of aim 32 wherein
layendif wietoall mitetd toafsaa ther retabung cdesctetay Peedugted without

anf %‘é Egrofsggieel*a &r bt S nEEi2edief aﬁ%ﬁh@"rég%n"‘ﬁw%r QUBstrate to

YGCt Ure Temains. as . par t a finished
forrmsmgrrat@mumg strwictur@. construction i ncorporating the
plurality of capacitors. 42. The nethod of claim 32
wherein at | east one of the first, second and third
mat 48 al TheomathedsohmRIPhGIR whaetson . ingividgak ofetheogapacitor

ele%ﬁrgﬁleﬁlgedﬁéa%ggfe Shidindr pone of the first, second

s conprises polysilicon. 44. The
met hod of claim32 wherein at | east one of the first,

secqu arf'ﬂetllﬂlsfﬁjocﬂg? eidid § grf‘?ﬁe Q%lﬁl'ﬁ%uﬁrﬁétru@riemams

nd at |.east another one o irst, second and
ast hartd ofraa efinishedc dniedratest mnoysﬁryu gemstrugionrHaCRERGTgENg the

ther comprising facet etching the
oBEy) & g lai: her oo g

. structure prior to fornmng the third
material. 46. The nethod of claim 32 further

COMpb Si We"\ﬁ%tﬁcﬁm Eﬂauﬁuhﬁz Kﬁﬁ‘é’i’bm B9 1t Wb £1HY Fildt, second

to formn rd materia
and third materlals comprises amorphous carbon.

43. The method of claim 32 wherein at least one of the first, second
and third materials comprises polysilicon.

44. The method of claim-32 wherein at least one of the first, second
and third materials comprises amorphous carbon and at least another one of
the first, second and third materials comprises polysilicon.

45. The method of claim 32 further comprising facet etching the
retaining structure prior to forming the third material.

46. The method of claim 32 further comprising wet etching the
retaining structure prior to forming the third material.



