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DESCRI PTI ON METHODS OF FORM NG A PLURALI TY OF

CAPACI TORS TECHNI CAL FI ELD This invention relates to
woredoboes9of formng a plurality of capacitors.PCT/US2008/070071

BACKGROUND OF THE | NVENTI ON Capacitors are one type of

conmponent commonly used in the fabrication of

integrated circuits, forDESORIPTIOMRAM circuitry. A

Canech oS T DA GE OUREL S BEEAPRETToRs

integrated circuitry density has increased, there is a
continuing challenge to maintain sufficiently high

IE_CWt ance despite typical decreasing
{ h d It t te
cangi v RAE gt ROt BTt Bl i deprgilors

|n the horizontal dinension of capacitors as conpared

to the vertical dinmension. -In nmany instances, the
BACKGROEND i OEEHINNVENIION or s has |ncreased One

ff rica |tor n|t| yfo c

g;walp%su a |av‘g T {eyrp%gff ?rhp e\ﬂﬁl c(hma Chhatse or tHeFBrication

of intdgRhagecinogids efcﬁ*Cé){a@ﬁplel i bAmdcirEeitrexaAnpdici®t is comprised
array of capacitor el ectrode openings for individual

of 1%;99@#%%6 rgcedensepatated b asnen-qomslyctipgydielectric region.

G S T LR

maincdiaxisaéfidamety whigh osterage boﬁ;kuo@fanphomlsprtas tgpital decreasing
boron. The gapamtor el ectrode pen| ngs ({nay be fo &1 med .
Capa‘b‘ifroretaé?ﬁ ng Pt INCARAS5e 1Yi $41SEWH © tB‘t%r@Iﬁe Her<dpac pyrtypically
resulfd Gl @at@pefﬁ(ﬂﬂ%o\ﬁ GRi Bhd NEo i ASMaRL NS ARERT b?l capacitors as
particu 'y where the openings are deep. Further and
comrmgdtrtdltélssventtcailsilmfenemrdeslnnabhg instagceh Bogayemostl dimension

£ of . the cadgaci tor electrode-formng materi al
© Caﬂf‘f’é?r% hafi U1%4Eat % apaci tor el ectrodes have been for med

WGHY Bndk}erOBEMaBeigatinyCha®af)reSisots hitsd ek an insulative
surfaces of the electrodes to provide increased area

mateaﬁb witdie by higle r e atpadcel@pasiarageendde ¢lhetredpaty tfopmed. For
examlkfﬁé N9 fa?lraquf C'H_BX\@YC?IJ’ elec'E‘r%d%aé’&CA&% fgl ?ﬁcﬁlrv?gl?é?l éa%’a%?t%rs may

be fabrlcated 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
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 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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openi ngs are often correspondi ngly much taller than
they are wide. This can lead to toppling of the
w@e apaor3es el ectrodes, either during the etch POT/ESWO$E0071
the outer sidewalls surfaces, during transport of the
substrate, and/or during deposition of the capacitor
Our Uikl ataritcNoayebo6 DS O0Quteaichesphei pmvieiloelcblfozdd)race or retaining
t eaches t

| ayer. Qur U. S. Patent . 6,667, 50
structyFg gt dofo 2lsvage el PBP Hi g Otk i fveth fsngiaged in the
formatRoiRbE QY RESLRUGR chpREOAY sofNSH yASDIPThSl AT AL dructures,

formati'on of a plurality of capacitors, sone of
Mfzﬂ&hmbhﬂpncdaddzbea0|ng structures, are al so disclosed

LU Puhl i she heatl . 2005/ 005 1822;
iﬁgsaéﬂgﬁlfg{?%e‘é RB‘ﬁlP‘iSlB% %nahhg@gggﬁggmwg U. S.
Pubshlpasﬂslﬂqp}xb@ﬁkhﬁan% 2005/095428949; U.S.

Publ i shed Appl i cation No. 2005/ 0287780; U.S. Published

APp$ i Rablighe pphoaBpoN*340905(0158980bI i shed
pd i gati-gn ... 2006/ 0 1 0\ ubl i shed
B0 B g AR prBats BN 2005 02877800 | sheq
Aumlpabhgfbd\n pRORHLANG.67806/40343Rybl i shed
plication No. 2006/021 121 1; U.S. Published

pPi Rublighedd pphoaern26398806190819p8p | shed

oo a4 BeeShp8hd5850 1400 Ao 42l | Shea

Apps i PabligiedNappA066A0ER3200610.13.16PAbI | shed
Aﬁpllcatlon No. 2006/ 00633 Fabrlcatlon of

p%cPF%F@Q%AﬁﬁHB?VOElN%UPBPQ /Ody2dbr m an array of
COPQCPLONiShed A bﬁc§u839@9'9966 2@gg6§rea Control or

other circuitry area I's often displaced fromthe
cbm&cPubhﬂamiApphpeaonmﬂdh20ﬁéK§@ﬂ§ﬂ0ate i ncl udi ng an

LS UeR R EARR el Ko IPpARAGRN 8] ALl ay area and

| OS¢ aPEBRsh& Apphichtibs NOr QEd6l(ﬂD6t3*3ﬂ4‘ ntervening area
bet ween the capacitor. array area and t he ot her

cUrzuPublshaded ppBaation Menc aoeéw06334s

Fabrication of capacitors in memory circuitry may form an array of
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 area and the control or other
circuitry area. In some instances, a trench is formed in the intervening arca
between the capacitor array area and the other circuitry area. Such trench can
be formed commensurate with the fabrication of the openings within the
capacitor array area within which the isolated capacitor electrodes will be
received.

When etching the insulative electrode-forming material within which the
capacitor electrodes are received to expose outer sidewall surfaces thereof, it is
often desired that none of the insulative material within the other circuitry area
be etched. One prior art method restricts such by masking the peripheral
circuitry area. Specifically, a silicon nitride layer may be formed over the

predominantly insulative material within which the capacitor electrodes are
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be formed commensurate with the fabrication of the
openings wthin the capacitor array area within which
wo b@oiossbat ed capacitor el ectrodes will be recrtwEs2008/070071
When etching the insul ative el ectrode-form ng nmateri al
wi thin which the capacitor electrodes are received to
formekpo¥he oeireiucgivdewadterialirdepoastetther dofm the icapatiten electrodes
....desire thqz;{ none. of tge [ nsul.ativ% mterial w t{lﬂ n
WithiphlieofIRGITQS CBFRIBSaPER BEPRIChEGY BRES phfolreafh between the
capadTBINfFay GFEE 19dSHRUEE i P el TR Kt At NgreReT Dﬂg%ﬁm?le conductive
circuitry area. Specifically, a silicon nitride 1Tayer
matenaly ishEtfronneditordsr  The tpradonimemdée ys ipesished ibagk at least to the
... mater.ial, within i ch the capacitor el ectyode oy
silica pp Ay b el 06 IRATGrY AP 4BRELH PERLT SUrpGpfFes within
individifil capacitberel 8¢ @64 ¢ @Petindst H thd Beras Skl 8e vaAPeR EStrench.
al so deposits and lines the trench between the .
Accordipgty.ttbe ddewyllaread bodomhe! peg inginehadre siovenéd oy masked with
.. .area.. ex I onduct | ve nmat.er | s titanjum
titaniff Phighe T RATRAE, RTINS, o SATTARE AP SubbhBR! Hlerace of the

periphé@stort@htheigulitrg QRedid tbeercdayah, siliben elpridar m ng
i sol ated cont ai ner-shaped structures w thin_individual
cHpeltiaese| eranipae ysemhoysiormednat aynaggdaindgredg within the

e\ hpen t - : |.ngl the. si I : .
e PRSP p OO0 o AP EATRY e cpacn
electtodeafurunngi tnatetdal wheardaseithe tHipvatiorhkyadutenaloky surfaces of

oyt ermpst, surface of the peripheral or other circuitry ..
the pgfig fﬂ@ ERRa At ATSFYRIEBIY rff 4Rt Qe ITelY Shadkedewdth the silicon
nitrid@P8AYBAS ahenddethel OmIBh Al SPARRSIrNEEMRESe WbididL material

the Silicon nitride wthin the capacitor array area to
compexsps g oshboiurs alh dvtoir e roa phigiedosilisbacd ioadds., fararexgnple aqueous

.material therebeneath. Elevatignally outernost . .y
ctehi - RAES S { e Db B B 0N, 1 GPVes Gy Gianium nitride and
to siltod Aatide Kkept as\ﬁéd)lﬁﬁm RERIRFh. WIS ht & iSibll{ Ge8ults in exposure

nitride |ayer. en the insul ative capacitor

of thepatarr vdewkdlsm ndienmday idalal canpeiteeslastissishorbide dhel/peripheral
insul%t?{é???%%t%gﬁ? r2 éiﬁgg?%'k%)&' %%i[% Q& SX AR eR?g%%Sg\%rlying silicon

emstry i Ze etchsuc
nitrideelaget aMelfyomothiel thaniwim iktid ¢ G tlaimdtheOp &iipharan tieinchi de
i s.an_ aqueous. HF solution. Such desirably results in
eXpasine sftridse fevmehiclethsl carasitenele¢fgpdedap formed and

icFSRBELL ;S SEL RGeS, ML TR St ol i i«
manneyevhidhngreduwdesooracks or pinholes that extend laterally therethrough.
This is not particularly problematic within the capacitor array area as it is
desired that the insulative material be removed from both the inner and outer
lateral sidewalls of the capacitor electrodes. Passage of liquid etchant through
any cracks or pinholes within the array area does not defeat this purpose.
However, cracks or pinholes in the titanium nitride layer protecting the lateral
sidewalls of the peripheral circuitry insulative material can be problematic.
Specifically, etchant seeping therethrough can cause etching voids or pockets to
form laterally within the peripheral circuitry insulative material. These can later

create fatal contact-to-contact shorts in the peripheral circuitry area when

conductive vertical contacts are formed therein.
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nitride layer and fromthe titaniumnitride within the
peripheral trench. Titaniumnitride fromwhich the
we 2pan23e¢ el ectrodes are forned and whi ch maskRGT/Uk®08/070071

sidewal I s of the peripheral4trench m ght be deposited

in a manner which produces cracks or pinholes that

efmenckibdahgrsalliion hersechroghemTkite depongta very thin polysilicon

parti cul arl robl emati ¢ thin the ca aC|t roarr
layer B lig. et GBOTEMR (¢Tatht ety RSl gginst the
tltamﬁﬁf'%ﬁqdér ?‘epomléﬁlela'té’rﬁﬁry _JePULBE | R4 e material of the

dewal I s of the capacitor el ectrodes. Passage of

perlphemmuqircsn@rl’yanteat hrislghilop or h@ﬂdslyoresmtnhblt@gtvh thy #IF. Such

. he array .a d ot defe ur . . Ho er .
witl Spigldeen g Rt aEcreS: RSt Fing i o CHRGCSioayBrTiom seeping
therethrOt8Rt hi® AR sk Albey aétcﬁirﬁge\/bﬁlﬂ §e1qghé1hi@ Piechipheragta insulative

circuitry insulative material can be probl ematiic.
nuﬂemmb0|f|cally, etchant seepi ng therethrough can cause

€ CP NHcY I1 %kggar%(? S]:,I%r 6}1tt a%rlc}/#tﬁnge?oxteh?emoved

periphera CIrCUI ry T hsurati ve I’a ese

Accotdin@ly,CheRt ectchlidd Ikt aké - i&l@ul‘aﬁﬁaﬂ(}ha&hmﬂtﬁ) Ieﬂipfobe the outer
peri pheral circuitry area when conductive vertic

7 sidewgdh ot epracirrlacpdeeindeticatsd vt sl mn@wt% to highly

selecflgg@r to V.eemthg {3819@9]@9 S LreFat{ €L Vid mhrfao%%hyﬁl dochorhlomde the

ine In ortions o apaci t
titaniahe e tr bbe arain thea g di desit ntthlelet i Pairoir o this,r & d;ephﬁlyerdedlcated wet
whi ch Iaterally covers t ..nsul at.i ve ter
ctch pecophufied &9 rr&mwya%rlg&fewdygmweo% § Wi @fm 30rms over the
pobmﬁﬁégﬁtant to etch by HF. Such will shield any
pi nhol es, thereby precluding HF or other etchants from
sB@gar@leBhafeM'heahgrh panidolgndesiarabky agtchirnmed he the capacitor
eri raI rcui area.insul ative nate . ... .
clectfigle, Baft Sah the ol s nast Paa abadtosheFy sitisep mitride, or
other! RRRQH O &Ry e AGROT AL NGt e Bfdctfodt fdinliagbatkedille Such
insul ative material to expose the outer S|demalls of
creat‘tﬂw@nc@mréa@@rorese@m theratgh whdellileaniddetgbankecen segp which may
ucted t 1 l.con .
undes%;l?bdl Egu %tgﬂ&g %f s[ﬁ{il1g1t8{ﬁ}/agi%exIe%m}[(?%ete-?ﬁx?g{%yzﬁnéteﬁgp in the
pempnefylde, and t he S|I|con nitride. Prior to this, a
separate dedicated wet etch is conducted to renove an
undesi red native oxide which fornms over the
pol ysi | i con.
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Regar dl ess of whet her pinholes or cracks are forned in
the capacitor electrode material, the material is
w@bden233ecei ved agai nst the silicon nitride, oPCDUK®NG/070071
material, received over the insulative
el ectrode-formng material. Such creates an interface
BRIEF DESCRIPOLON G THE DRAWENGsNt can seep which
may undesirably cause etching of the insulatiye )
eFERID eeﬁfrg?#ﬂ)genﬁ%t ef i &1e | PeRdigller #ished§peBRcER below  with
I.RTI cQBﬁW enbodi nents of the
refereﬁﬁggﬁttﬁgnﬁgoeq}lggg%i bed rﬁ%%&%@ﬁ&r'ef erence to the
f bld.ohisg dagoapamiingraysavdatgm oFiagsulistiage dragment in process
rammﬁilc Cross, s ion of. a substrate fragnent in

) di t
n a“ﬁ?iragl%%%“{l 2B APAENRE NG tH @i %%spect of the invention.
FRg. 2id § BadiaaghaiiBbboplhRR iBWASY ¥ i18WePlscAld AEERSn of the Fig.
sc%e borti%%ﬂaof t he Flbg) 1 slubstratggeFisg. 3}9(?5 ano vrIR
1 subsirete.of the Fig. 1 substrate at a processing step

SRR v, ke BT P o P D e o

that sMbWﬁ@sziE.ethﬂd tek&Hasbughgidd amentrigFg. 5 is a
view of the Fig. 3 substrate at a processing step
shiss eirentdizgrannantis Hewplay vigy.ofthefig. 3esubstpteifeagment.
of: the.Fig.: ral e 0 Sj .
shidehitatviey PhIRE TE0A YRRl SEA SRR, e qubseauent to
that shbhar gemapt 3o0f a portion of Fig. 6 . Fig. 7 is a view
of . the Fig. 6 substrate at a processing step
shigsdylentviey phabe digwd Wpstrage apa progesgngsstgp yuggequent to
f hey FHig. 57 substrate at a processing step
that Ssé%@e%ﬁer% to that shown by Fig. 7, and taken through
| Fipe BA 8s an drilgrgeterffiaf. a Portsom odiFagr Ammati c top pl an

view of the Fi bstrate fragnment. Fig. 10 is
v#h%/v 78115 £he Ry 8? tge ﬁ%s%r%’ﬁ’é“&fe gt Br%ré’&%?qﬁé %?Bﬁugsequem to
that Sﬁg%egy%g o that shown by Fig. 8.

Fig. 8 is a view of the Fig. 7 substrate at a processing step subsequent to

that shown by Fig. 7, and taken through line 8-8 in Fig. 9.

Fig. 9 is a diagrammatic top plan view of the Fig. 8 substrate fragment.

Fig. 10 is a view of the Fig. 8 substrate at a processing step subsequent to
that shown by Fig. 8.

Fig. 11 is a view of an alternate processing of the Fig. 8 substrate to that
depicted by Fig. 10.

Fig. 12 is a view of the Fig. 10 substrate at a processing step subsequent
to that shown by Fig. 10.

Fig. 13 is a diagrammatic representation of DRAM circuitry.
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Fig. 11 is a view of an alternate processing of the
Fig. 8 substrate to that depicted by Fig. 10. Fig. 12
w0 2009/02d3eav of the Fig. 10 substrate at a proceBGI/I§008/070071
step subsequent to that showmm by Fig. 10 . Fig. 13 is
a diagrammati c representati on of DRAM
DETAILED DES ORIATHEINCOSORXAIMIN. EHE MBOIP) FEMEVWBOSI VENTS

anpl e et hods formn | uralities of capacitors,
S el MU i £h foer i Rb Bl R s i Rl R ed with
referdddel t@IHi¥st 9-F3 9SReFeRML %mt?al hstir@ke faﬁﬁ ?Xgrgﬂb%tﬁte for

sem condtict or substrate,”is in cat ed generall'y wt
examphf ez esoiguundRicadr 1smbst1mt¢ has cmrhextedofgemﬂrsllyiownﬂentqference

numege{)bg(ﬁ eg{ln éhg ecg;ng@fqdqf @8% g%ﬁglil%% \?1(3 tgﬁlgt ’fs%&ngll%gﬁgggttor substrate”
"s@xﬁﬁﬂlﬁﬂcﬁidﬂﬁzes@ﬁbﬁeﬂ@ucltsl yEined %lrﬁbanleHﬁJ dehs@ucsh dhprising
l[imted to, bulk sem conductive materials such as a
semlmﬁwm@umatwabxaﬂmlu(img,hbut alagnbingted rthslzc,telkblsmsconductlve
materégl%]prsh% ot h%rmtn'g(t)n%qc%i = thgfe?or(‘% ’thg‘r lone or 1n assemblies

con uc§|ve eriat Tayers t'SRe SF I
comp6ﬁ$ﬁg’@|th©5nfh@8ﬂﬁlsst}f¢@e@ﬁﬁand”ﬁérﬁfdoﬁlﬂd%):tw%hlﬁat&ﬁam layers (either
'substrate” refers to any supporting structure,
alone; ofc [tu@pRgabhias cRBPIISIREL@het saterieldent bo et jsybstrate” refers
to ang %&Eﬁ% g&ﬁ‘é{dr@e?n@ﬂ?&%?g, ‘éﬁ{:?xl glepi]lgll%’d @thﬁySM¥cﬁductive
subst&aes amgdubearabmteer Mco@dﬁtglyhammy fwary eXamainepleubkly, Fig. 1
nonocr yst al and/ o
mlgh%@mmet%vﬁoﬁemh%qn gt %«}isr@l (Babshrain- for e bulk

monocPPSthAfE £ ARG £ gr?S'e%n%c%ﬁ@ﬁg’ﬂotrqgn-?i'iélﬁ)ﬁ(ﬁ’“%?f:?ss a
citcuitry area 75 other than capacitor array afea 25,
anbalmatmt@maanbmgoasmarﬁD abebwgsnsiogpachparitar asyy area 25, a

area 25.and.c uitry area 75. In |cte exa
cireulf A hdat St B SHPAGHET a5 oM Eanpt et oy HitF Sirduge area 50
betwdidc8paeditd! 8 a¢aRsgiNOLin@IciniRyeded T F'Iﬂ th@)dep@@t@d example

circuitry area 75 conprises a peripheral circuitr
embodimgnt.ointgrenong capadi giammle y aueepursls apd @ngacdes capacitor
arraysagggtgrbuﬁg ?E,e%{cllec rgpvt? éaz} %9 c ?Ig%ﬁgég g%erlggl trﬁ;&g?lheigry arca
to thzﬁ%iceﬂiﬁﬁcﬁtcal yrrey 4pai t25al Ayteeﬁater chEsnactt@pastd obnntiplited, of

area 25. Fig. 1 depicts an insulative material 12
coursEaipﬁg:xgpgtlf:r\fv}gg{qby peitheiciptggvening arca 50 nor circuitry area 75

completely or partially encircles a capacitor array area 25.

Fig. 1 depicts an insulative material 12 having electrically conductive
storage node pillars 14 formed therethrough. Materials 12 and 14 may be
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 tetracthylorthosilicate (TEOS) and/or
borophosphosilicate glass (BPSG) and/or silicon nitride. Alternately by way of
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



10

15

20

25

30

storage node pillars 14 formed therethrough. Materials
12 and 14 may be fabricated over sone suitable
wanaentigperg material, for exanpl e bul k nmonocr yBCHUS1008070071
and/ or underlying circuitryr Exanple insulative
materials 12 include doped and undoped silicon
node thetictas] 5 f bé, exanﬁlles shlsubetrath 0&i c&od@mﬁbﬂedﬂo&@tldﬂ%els 16,
deconp05|t|oq ﬁetraethylo%§h05|llcate (TEQS) and/or
17 ango}§3Re SEABIIET O81% YIhELA eSS MygPscogidurtiyl at this point in

the pﬂfié:terﬁﬁ,gﬁ né'd%%.‘h%%h%_e%b‘é@%uéﬁt xanpl e only, material

conprise anisotro |ca y etched insulative
sAdewshinpdpdages, 22‘ dvas exeaplferheod nederalmattrint arsiantlocapacitor

storadlo, st FUA Hoped ol 3 PG doRtIeNs &ordesst 22 samprise

silicon@fitAge Ca@l'?l%ldﬁﬁﬁg &S sANTYH HRIHde Ql%p@@ftb@'tagmaexam le thickness
plurality of capaC|tor st oragenode | ocati ons R

rangeldfénunlﬁxmmiMMbémgaUenm0u>Sb@uh@éﬂhbdegonawuohsy¢522 might

. 16,, 17 and 1 are X d regardl ess, may
be ingiged g Bovite 3 S5l S0k B rboges.  or made
CSBﬂlléCIﬂs\ﬁ@atSH@%@ﬂ'éﬁlﬁ‘l 1M 1ARe XD 08 ck aXBhcA8r Ragayb8AA 25 and
formed over material 12 and capacitor storage node

circuityec at42MRs, asd als lqvh%ﬁépmed Exshrasl gt grver apegrveRing area 50.
rlse i i and/ or_,undo silicon
Such %9@1 < %(21168 I%ﬁ éf g%% T1SE Tﬂél f fje ﬁgesrsenF acro]me})os1g‘clons and/or

layerd.r am ab@mtpldtﬁihté\ﬂgsw doped Qll&@@ﬂﬁl@){l@@%@%ﬂgﬁkfmt least one of
Layer 22 m ght be included to 8rOV|de an etch sto

phosnimelﬁ ‘f%cl%qf@ﬁa fosnexampls BYVE rharesiligatogelags (BDSG) and/or
phosﬂglr%(e‘sgl'lc\;%’g gféa § f' tgheé'%fergm:e?g%ﬁgﬁgséqgn L@ fb¥erial 24 is

Int di ment over
from iS[ﬂ(H} )Aerg'sng)nasr e@ 15)Om18Lc011s wigln t2 hﬁci‘tﬁrBDgellmgomspemflc example.

onprjse nul le differen osition and/ or
Thmqea;fé\dsgre&ﬁer %*Sﬁataé‘?i%ff qug”goﬁ%tem Netesh di oxi de
CAHBhESERBo@im éSast mARRiH 18hQsR fry%ne@nsa&mmemf&{ insulator
exanpl e BPSG, borosilicate dglass (BSG, and/o

layer pﬁbslphlm Idopatiesiticas sdipRBLE). ISMC@X‘aﬂfbb@!eI hnmdnssrs materlal 24.
material, 24 is.fromb5

In some gghbfood’lwelrﬁs,zs?ﬁlbrcgﬁ%prﬁ%q Oe{i%%éc‘?slsgs lgﬁgnﬁf or con51sts of

silicoRhhitfidle. anch @kaaiRe ﬂlmla{@sgsls@%eafsefro@ﬁ DO ASR3stroms to 5,000
contenpl ated. In one enbodi nent, a masking | ayer 26

AngsrpmsonSoarbhediatbaf laner A& unkahsrbg sstepvedner spienotepeal layer
26 mgé#t' gé)rﬂafH %@egeﬂqe' ?ulgs“atf:aquaesd p91¥ bt ' ﬂﬁyslh%hl Ut “?CHRI‘}? o%lstructlon

incorporating a plurality of capacitors being fabricated. Material other than
silicon nitride might also be utilized, and not all embodiments of the invention
necessarily require a masking layer 26.

Referring to Figs. 3 and 4, a plurality of capacitor electrode openings 28
has been formed within insulator layer 26, insulative material 24, and layer 22
over individual capacitor storage node locations 15, 16, 17 and 18. Further, a
trench 30 has been formed in intervening area 50 within materials 26, 24 and 22.
In one example embodiment, trench 30 completely surrounds capacitor area 25.
An example technique for forming capacitor electrode openings 28 and trench
30 comprises photolithographic patterning and selective anisotropic dry etching

to produce the example Figs. 3 and 4 constructions. An example minimum
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In some enbodi nents, such conprises, consists
essentially of, or consists of silicon nitride. An
wWe@ @196 hi ckness range is from 200 Angstr onsP€DUS2009070071
Angstrons. Sone or all of lsayer 26 m ght be renoved
or sonme or all of layer 26 m ght remain over the
widths wifstreaich apepard 3f ibi filcsmeab@it QIO Anhgsorahs Ukt iabout 5,000
incorpoyating a pluraljty of pacitors being
Angs?féﬁ?%ac‘éi{‘@&a%t‘%’inip § ToHELn Pﬁéﬁ g OF SGR2RIPF |e<5‘°e°tﬁ?‘b%PPenmgs
28 isrsfh BpoHt '2'0'()2&9%st?6‘1ﬁs%ta@dt §'@5‘99d}&ﬂg§‘{r§nﬁf t1'|i]§nch 30 can be
invention necess requi re a nasking layer 26.
consifRefeek n$ N@mmiﬁingsmd:e“alrhb pdrtianp3dr ahd t33, afndc appadit@r electrode
.eleg¥{ode openi n S %ﬁg}s been, f or.ned mnthlg i nsul at or
openings 48 o4 bE £ORS aying s1depvall pertighs 2795 oyer
' R@f&&%@ltocmgmi 0&01@&196@\9@ MR d10sat hadsbdén H8mell’ within
and 18 urther, a trench 30 has been fornmed in
capaditpregloenpdg amceaB028i and witlineireatls 396t0 Buc sagacgizor electrode

nt,.trench co ete urrounds .
openifgs 28 P El 5 R bR R B T S0 385 iprgR epicted
examBRPAGhbOdinedACt E QR ABRNIMARrid8 3ndalsoensdy IRan fills capacitor

conpri ses photolithographic patterning and sel ective

electrgdesopewipics 38y asdchinpy sideprbeurertions Tk sfprepauitpy. el®ctrode
t
openiJ, 40O TELPUGL 005t AP ) TS RoLs LERTRD fomer

sidewAligs40 airel  ovhiet esideweNanpl ewiiihih nwpwldirhefdb;ltrode openings 28
capaci tor el ectrode openings 28 js from about

withingpacyes arsausset %, 00t APt pisieevaliy éﬁcﬁn@@%%swwaﬂs 39
Wlthlﬁq quleggd 4P eﬁ? 'ié % ngéﬂlgc,e%e{t%mgp@an pﬁ}eéﬂ%er 681 nitride

capaci tor el ectrode openings e consi
deposaaemawl ay esqadewal thipbnéssofiHn 7abdref éﬂrAngstrorrFsl go dhout 1,000
conduct | eri al é@ as. been for

AngSUQBhSel‘i”é aé%"é{%‘?rr G B e Hi 8 Y8be r\f\)/l“% ﬁlﬁjﬁuf PERchngyroms to

aboutt QObImﬁ GRPAGI t AllteBhLEly, 0deh ARGN NG tédapnd Mgﬁcmﬁ@apacnor
| ess than conpletely fill trench 30. In th

electr@@lpu epedngs ai¥pl @mmdoﬁsmmpd@rmmztwhererm@@dmcanvesmaterlal 32
al so *. s than fills $$a0|gor ekgg de 0 eangﬁ 2
COMPLES | 1hes O8F a%w%P?r Of o T BhES 75U aYc. o ?‘Pbaaé vapor
deposfIBA| NS eX8m pl® At by erat@tan pedatdek Qﬂﬁrdiﬁ abN$i4deredio about
as haV|n% i nner sidewalls 40 and outer sidewalls 4 1
5

680°Wi, tthrhamdsadresure| Ecirpuadbopefinderne wpert .5 Torr, and using
precu??cﬁ‘gfbéxl%é)r?srllligyﬂgg?aa@c?’Nﬁg.d 'ﬂ%%rrdﬁ:'sg,e%leh%g?ﬁ? mgks, and/or
pinholes (not shown) may or may not be formed through some or all of the
thickness of conductive material 32.

Referring to Figs. 6 and 6A, conductive layer 32 has been planarized back
at least to an outer surface of insulator layer 26, thereby forming
isolated/separate capacitor electrodes within capacitor electrode openings 28
and an isolation structure within trench 30. For purposes of the continuing
discussion, conductive material 32 within trench 30 and insulative material 24
(which in the depicted embodiment also includes layer 26 therecover) can be
considered as comprising an elevationally outer interface 37 therebetween.

Referring to Fig. 7, covering material 36 has been formed over insulator

layer 26 and atop interface 37 and laterally over an upper portion of inner
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within trench 30. An exanpl e conductive material 32
conprises titaniumnitride deposited to an exanple
wo kiogkeesse from about 20 Angstroms to about 1, BO0US2008/070071
Angstronms, wi th another exanple thickness being from
about 200 Angstrons to about 300 Angstrons.
sidewAllIse B8atod] yondwetivc tmuterivdt 821 alitldad megleh 801 | In the depicted

aci tor. el ectrode, openi ngs of e
exampf YRS S ARG (PRE ST ik 38@21%61“%3 FarmRed R efaHg over an
uppetn%'?ﬁﬁnot)fdﬁﬁ%§' LilgRg a3chol §ifYint B%i@ko@%%t?@de \éfi‘)‘%ﬁ'ings 28
deposition, for exanple at a substrate tenperature of
withifiraapagifountara®0 aG4 @Sabbutongsgtbodamehartberugpregsgantionopf inner

.. fr bout O.5.Torr to ab To nd usi

sidevig BT3F S5 ‘Wl POl e 2k d N o UG ol g oater than 20%

and iAPAHRES enfBAEikSentansl/QEatek TARh eB0%NQIr SSRWNIL FRYCRI30 within
may not be formed through sone or al | of ‘the thickness

msul@flv‘t;@m@@cltad@é reatdé et a|4/23@/22Rerherc‘r dzrﬁgertso?Z:agd 2 agm@resent and

ore MGEORS b RYEL PRI PERIe PO G s B e sbous 0

Angstloeiehy digswd mgoi Aﬁkg@ﬁr@ﬂ‘(ssepaf dheer¢aRAci7t orABbedt rthdedepicted
wi t hi n capacitor el ectrode openings 28 and an

embodégieat.i eV aing drtesiahi Xhiacs mohda q;ellywvegufirp@@é%em of inner
51devJalfsh§9%tf|&)lﬂdl'gl%§18/J ?eﬁ' aq 2 %{}Hﬁcﬁ t ﬁﬂ ?h 0%1% embodlment

renc |nsu ative erla
is depdwtatemi béed)rﬁnbﬁ)ﬂjrmaﬂtm&lrstheIumiemqgﬁtlloay@ff1r12ﬁ:r suiewalls 38 of
t hereover) .can be conS|dereg as conpr

|
condugiangt maHairy Hut'@r haycerdfa @S§7t‘f’ﬁerdé%8ffiﬂéeﬁateral thicknesses

g C t
heref LRSS, U LGT 5, 0838y o may

not bantbrivetdeoakd y besr pantiopper ccpnmqutow: ofateriaéB3i Wet\haﬂl Itsench 30.

38 of. conduct eria th|n trench 30.
For eqapileod ottt abnpedensifere Lo ngr R dengh Hage 47, and
cond@dt$ee holterd] 13at @ilﬁlbkyc&i’s@d{elﬁﬂ AP BBTn gP B rlnh &N t@fhalvenz?bortlon 49
sidewal I's 40 within capacitor el ectrode openings 28

over whd Hinncarpelc Wit teenchybaseedl. 251n the derictarboypmpht enthneliment,
none 0‘% ovepOrt I %?e e(ll ﬁ(g e{n gégteav@ 1§h %%rﬁgﬁﬁgv%‘f 8$%%%ctbvd;)/onater1al

|ng no greater
32 th@ﬂds Idi/e&irtﬁidﬁﬁi c@lﬂiwdilw&httreﬁclgrtﬁaéelﬂ t yam 13108'6heﬁfembod1ments
depth of trench 30 within_ insulatjive materi al
someaA/COY DML BYaSorigh 8be mayy B stoymegh dn sepndaed W@S@ﬁftlaﬂdw (not
Showgg_e_lnsulatlve An exanpl e thickness range for |ayer
is from about 50
Covering material 36 may be formed to be of the same composition as

that of an elevationally outermost portion of insulative material 22/24/26 (i.e.,
the same composition as material 26 in the depicted embodiment), or to be of
different composition from that of an elevationally outermost portion of the
insulative material. Further, covering material 36 might be formed to be any of
one or a combination of insulative, conductive, and/or semiconductive.
Example insulative materials include at least one of silicon nitride and undoped
silicon dioxide. One example conductive covering material comprises W, for
example in any of elemental, compound, and/or alloy forms. An example
semiconductive material is polysilicon. Further and regardless, covering

material 36 might comprise at least one of transparent carbon or amorphous
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Angstronms to about 100 Angstrons over interface 37.
Al'so in the depicted enbodi nent, covering material 36
walomg/ozsste | ateral |y cover an entirety of i nnerPCT/US2008/070071
sidewal I s 38 of conductivetmaterial 32 within trench
30, and in one enbodinent is deposited to be
carbdn Rk Oress| comaing hﬁitHﬁBBB6ﬂﬁigHtOd‘brﬂf)r1isé1l’ﬂl@lﬁltlple layers and/or
sidewal | s 38 of .conductive material 32 to have a
matefighsandyeediepeyitt Pyt wayl of mxapnlss esl x,hEYeaanwgntable CVD

and/SREARTHLESSoss! B gﬁ}e‘%ﬁprogkﬂﬁ%g oxcgé/tefd -88 dé%%ﬂe"ﬂ 36

may or - nmay not or med ont ase portion ‘of
c Rufecting econkitgsr i8khnd29 wetchi opemiergsi Bthaveobe@xdophed through

trench 30 be consi dere ri.sing a trench
coverjagampteriaha & iiuct Y8l ot 0SB BabetiHS d&rayg area 25
effecti¥eP) BYpbY ‘Iﬁ?ﬁllﬁﬂv@%%e@laqof&t o A0 c Y RLit ANGrh ) area 25 while
contact With trench base 47. In the depicted exanple

leavmg‘ocedh:mnmalbon@uf@fmnoet/emnfgcesatcd? |1alsu3161wes mategorit &dt within
conductive 32 t hat

circuflel r I et itelS1 PakSisdy SulR yoisulasor vap rab S Lovering

mate8APOEI. NBRILS op SR s Of 5 ﬁfﬁ’\ﬂﬁb%cgﬁé (23 Hhuﬁﬁef@ﬁénb% subsequently
formed in contact with portion 49 (not shown).

get tondrdtaly meteeiel 3¢ Wehimyapeciter amdy tioeddSof t he sarre
out er

¢ Ielés)rlrl]ltll 0. Pal§u| Iaatlns%fla Ve enlla%i\é%tzfxg%llal l%\ 1(1 cagac Pﬁgrray area 25

por ative fmat ery

has b®@AE:tCREP OGith ia0q@isl sRheid sbludfor Bffebeveapicdpede outer sidewall
enbodi nent), or to bhe of different conposition from
portippgofgutgh Seeqlt@%lﬁ &da@f gopheeliibratssied idgn wathinreapacitor array

area bgsuf '11 i3t 1h oltitbh in ﬂyeeéfcrl]lgn tfeﬁlk atl%@ aterial 24
¥ of

orne e any or a conbi nati
may DhSﬂhﬁtﬂOlGalsﬁCﬂTld]ﬂlCEttll‘ﬁ&st smdéowf S@Vﬂrﬁ@gldma:ﬁelrmﬂé 3GEK1a1mlmbstrate

ul ative materials include at |.east one qf si
10, \Vihersiethen i gpeaing ISPﬁ:‘btﬁm&h‘iH“a% tﬁﬂ&@tcéseaap@ﬁ ¢ insulative

mateﬁ‘a[‘qﬂ'&; leYéh &ONEd Y s@%ee'b'fqlhecmrh%e%né%rl Prfr@l)ﬁam Cubstrate,
In any of elenental, conpound, and/or alloy fornmns.

such @m@hp,l by vean obrdamply entptaseh s thapol §/%i o ‘dxmcovermg material

ardl ess, cover erial 36 mght.
from i eure 18etRELr BHEPar LS il Alctial from the
substRae, @BQ:@@}@anb@mthof?@@@dr%%s&ﬁateﬁ@yﬁrdrﬂghér@hsgﬂr@ie 3Big. 10 depicts
m ht conprise nultiple Tayers and/or materials and be

but mo@nb@dlmw welersin ehanplaaiénttghing sedytigni haplaiclovd all of
coverggg/erﬁ%%eéga? 1 Pl%oetsﬁlomdfr\é,ﬂiegﬂggtrﬁ)él R @Qg.oh %%blctg a% alternate

embodiment substrate 10a wherein the liquid etching solution during the etching
of the insulative material has noticeably etched some, but not all, of covering
material 36 from the substrate. Like numerals from the first described
embodiment have been utilized where appropriate, with differences being
indicated with the suffix “a”. Accordingly, some of interface covering material
36 may or may not remain over the substrate at this point in the process, and/or
in the resultant finished circuitry construction.

Where all of the covering material is etched from the substrate, such
might be so completely etched prior to, in one embodiment, all of the insulative
material that is etched by the liquid etching solution being etched from the

substrate. In another embodiment, all of the interface covering material might
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Referring to Figs. 8 and 9, etch openings 45 have been
formed through covering material 36 and insul ator
WO 20001023886 Wi t hi n capacitor array area 25 effecPCWES1008/070071
expose insul ative material 124 within capacitor array
area 25 while leaving elevationally outernost surfaces
be etctied fiswh aht wabsaher bfter 24 of thd msuilatdue iiyteaimbahatSis etched by
conpl etely covered with in ator | ayer 26 an
the 1gygr PHifR RIAONSE Qele (L;‘Jﬂi%ﬁ’i‘i ABS SHPSHadGi GV hgresall of the
COVCIfiR% ﬂlb&?’iaq SLGPROA 11O SHRSEMLEN:L Yo 98e ii%u@@@tﬁ{iﬁg_ solution, it
material 24 wthin capacitor array area 25. Referring
is mdre &egrable,thiansd] afithe matbativad nPateviat What eapabé tavehed by the

. .array. area 25 h been. et che i I i qui t chi

liqui gt g SORER FrecTBPLE B0 € B Encliital PoFHRE Ber to suh

occu&fn%_lbtfefhesicg_e@ﬁhhsm‘&téri{ﬂf, foPNSHkHTh pME tBLRI AteBfdce 37 thereby
wi thin capacitor array area 25. e liquid etching

coversd| withoypre m aigriahe 6etocprientprdsf riskf] laqiidectehaet sefping through
- y..not _also et.ch at | east soneg,.of. verin cor
imerfE¥ o1 o, BlBiind, @ oSl BB R FR a1 24 within
circulRt¢ Rk W 75 T ol BEingUEtEhEd tigebychi ng of the insul ative
material also etches at |east sone of the covering
métreexanple bavihetchaps sphition iypauentfhandypegedicss for example
exanpl®exonly., e 9 t ke VLN
compf iR 3R T s, EREARIEIPILTAT BfthiRles' P8, 0 Diinitater, fo HF by
volumé, therenyesidnglinad ar # 2l wiiphm gdreestubstutatre of HF einctvater. An
all of the covering material fromthe substrate. Ei g.
example GEPIIBE SCHRCTBEC dirboamnERbIGHe MEfth AP HEATRRYGi Yehing pressure
also %%%oﬁﬁ'é&k%}thaﬁi&%e%‘? anlx%é}fattﬁ%\éeﬁﬁ@ 1R &k abelow and
ot shown romsubstrate 10. Fig. 11 depicts an
abovalrbemrmamdbienbedi aisot contbstplatee. 18adihenal axameld Hjlricdntaining

et ching solution during the etchin he i.nsul at|
solut o T TR HOEPESR61S SUBRGL SEhE! YR Bt al PoIdf A, and
propi®@YErdd1d. Matighid@letdRartr QBN IththsS WRRdY ahen MFK&MIWTRARI Sre also
fromthe first described enbodi nent have been utilized

contemhglagedppropriate, with differences being indicated

ifh the suffix "a" ing! i .
oA B St A5 KR, L B per e

abov8UbGAH at Be at uédd S 0l Ritch N PREG praacess, rard/ @f | Appheximately
resultant finished circuitry construction. \Were all

| 5,00 A ngsEossYBYNHEE Hal erdG) ANgsEPERél iRy Emvée stidung Aneexample

coversiﬂgh layer consisting essentially of silicon nitride at a rate from
20 Angstroms/minute to 80 Angstroms/minute. Accordingly, covering layer 36
material and thickness may be selected and optimized in conjunction with the
selection and modifying of etch conditions and etch times such that a desired
amount of covering layer 36 is removed during etch-back to expose the outer
surfaces of the capacitor clectrodes, and in one embodiment with a degree of
over-etch such that all of covering material 36 is removed without damaging
etch of insulative material 24 received over circuitry area 75 by seeping action
of liquid etchant along interface 37. Further considered, where covering
material 36 comprises SisNy deposited by chemical vapor deposition,
temperature at which such is deposited may impact density of the resultant layer

and thereby resulting etch rate, for example in a HF solution. One embodiment,
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m ght be so conpletely etched prior to, in one
enbodi nent, all of the insulative material that is
we@t@bezB3by the |iquid etching solution being erPcChEs2008/070071
fromthe substrate. In anotther enbodi nent, all of the
interface covering material mghtbe etched fromthe
for esathpia atlecraf itemal Ibeofletined itostdmbd vy ealbedfecbabrihpamaitaial 36

et che bythelqu|d tching solution js etched from
beforg f AHRFrATELS VABRaLl BAteTA ﬁ%\yélrthwgcwcemraﬁrr@g area 25,

compﬁtsgpgﬁeﬁlﬁ@ﬂ‘ &5}%@&%5135? %N'z} he ﬂeﬂgi?e?agt%r%%fg& least 550°C to

sol uti1 on, I's nore desrrabl e that
a thickmsed afi Kremmabeut d[ZOtAmgstvxbmls tioealedwth200 bgmgsheoﬂnisqulrd another
qutlon be. co teI t che ro
exam Glsp & AR tor o G Tt PBLLLA g o (UL chienpiy n part by

chem 183l earabak de?y@rslt%‘g'i@ﬁ’ €, bP akt%%goérﬁhﬁ'éfcﬁcﬁo tehfe@nt8RY 500°C to a
covered with sonme nateri al to preclude risk of

thlcknqsqudfretn:hbwt $@@pinggtromotyhbput 606 Agwssroms.or

anpl e oy endln to mn ze.o nm nat teri 24 .
V\ppﬁl ‘%meﬂly r%anﬁh%oﬂqurﬁb‘ngt Enéd Z“ﬁbt?/et? capacttors
conteﬂi)pamlse fdrﬂﬁln@ etehAtivd! WolvefinkS HAUEAAIS, abddl interface 37
ardl ess for exangl e conprising HF. One exanpl e

mdepg@&@m oh edpsherseych isy fogmed: lateygdberoes mp pyper portion of
51dew\éﬁl u co%ﬁEﬁ"kEQ rﬁgjteq%e{_l%ﬁswﬂh%t e?op%r WGl so regardless of

solu ion o hing

whethegnpeididtive icovEOR aIeEnl dowstﬂnotaﬂatemnyalﬁve&cm Nghtirety of
pressure al so_being room anbi ent. However

mnert%‘ﬁiﬁ@’raé]tsu}%so%rfd)%]r“%’é’@r StgERby Zind Bssrdlassofhereof in such
emboéfméﬁtntth%r ?nﬁlléﬂvgoﬁﬁta?m&la%ﬁ%m’a‘% tdagﬁatoﬁxﬁ% @rea and the

HF- cont ai ni ng sol utions m ght contain any one or
condusorvei o ¢romg ©h atielNGB ara@tdnezd adtlda 1N, etmhohgsopitoom effective

d. et t | ut th t ha
o exgRSEoATkiTn HATAFES aped et dmphat Band H iy maferiala picain the

capacPdlYarrdy 4a dn®XovehisR H\ﬁtcﬁrthteocd'lll:chﬁ:@i\ﬂét é@&brﬁ’@é mtdt8rial from
above can be used to etch PSG at a rate of

the smmam| @@nglm@)@‘lﬂﬁgmﬁbﬂds ndl cengtoudtfoppare otherwise, for

examﬁlrg3 escrl Lpute. . whil e etching an exanpl e covering
]f’ &r conS|S|ng essentlally of silicon nitride at a

r@bﬁdﬁ&@m 20atANg$ BRONhIA BlpLciter HRaPagsd RONE/iAtBHiEated into
Accor di ngI y, .covering layer 36 material and thickness

a plupityhef seanscieds-anfopperampled kg cbhjdamicisothaidaposHeon of a
capacﬁ%lrQﬁHeQ'ﬂ%@QEygpgbf .‘zﬁy%agf oLEGAMPO LY, Ol « 208 7L Glhterial is a

Mes suc at a des
silicon dioxide, silicon nitride, silicon dioxide composite, or any suitable high k

dielectric, whether existing or yet-to-be developed. By way of example only,
high k dielectrics include Ta;Os and barium strontium titanate.

An outer capacitor electrode layer 70 has been deposited over capacitor
dielectric layer 60, thereby defining capacitors 81, 82, 83 and 84. Such are
depicted as 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. 13 depicts an example DRAM cell
incorporating capacitor 81. Such comprises an example transistor gate
wordline 87 having insulative sidewall spacers, an insulative cap and a

conductive region under the cap such as a silicide, a conductive polysilicon
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anmount of covering layer 36 is renoved during
et ch-back to expose the outer surfaces of the
w@e apaorses el ectrodes, and in one enbodi nent wWeETIUS2008/070071
degree of over-etch such that all of covering materia
36 is renoved wi t hout damagi ng etch of insulative
regiomaietdrath24ilieide] wad avgiteCdidutiriy ragivm thdey theepbnGilicon.
action of liqujd etchant along interface 37. Further

SourceaiR et @donine? edCovéPiy ivaledi aTithie ssmiFpaducteye npaterial
[ : ] por posit L.AN K at .

operafSREE L MLENETIRL: YSECIOMEROE LR LBTORIEL Lot wit

capacrtes § 1t, amid dretber afiduthelabyicalyuldrinegtetvith a didind 85.

exanmple in a HE solution. One erhodi nent, for exanpl.e
WhBF e P frFs b GLs P S ePErBoR [Atof¢asguspRg Of laver 26
renudﬁﬁhf%baka§60p§ﬁgfﬁnﬁheéfé§£uﬁﬁﬁ%ﬁh§ﬂﬁ@ﬁ9ﬁalIﬁﬁihen any one or

material 24 within capacitor array area 25, conprises
combitarnc adf hpgorcagepidei t hragigi 3Nduciures tfpaedt to eabbvatin the

SRS MR NI A T

utiliz&pvering material 36 is forned at |east in part by
chem cal vapor depositing Si N4 at a tenperature of no
greater than 5000C to a thickness of from about 300
Angstronms to about 600 Angstrons. One enbodi nent of a
nmet hod of formng a plurality of capacitors
contenpl ates form ng conductive covering material atop
interface 37 independent of whether such is forned
|aterally over an upper portion of sidewalls of
conductive material 32 within trench 30, and if so
regardl ess of whether conductive covering materia
does not laterally cover an entirety of inner
sidewal I s 38 of conductive material 32. Regardl ess
t hereof in such enbodi nent, the insulative materia
within the capacitor array area and the conductive
covering material are etched with a liquid etching
solution effective to expose outer sidewalls portions
of the conductive nmaterial within the capacitor array
area and to renove all of the conductive covering
material fromthe substrate. Exanple materials,
nmet hods, and constructions are otherw se, for exanple,
as descri bed above. Conductive material 32 within
capacitor array area 25 is incorporated into
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a plurality of capacitors. For exanple, Fig. 12
depicts the deposition of a capacitor dielectric |ayer
w@09By33vmy of exanple only, an exanpl e nateriBECT/US2088/070071

silicon dioxide, silicon nitdride, silicon dioxide

conposite, or any suitable high k dielectric, whether
CLAEMISSt i ng or yet-to-be devel oped. By way of exanple

only, h k dielectrics include Ta20 and bari um
Thel%Y?%%??&’ iMY%Qkate. An outer capacitor electrode |ayer

70 has been deposited over capacitor dielectric |ayer

69, thgrl%layw&t)mbﬂﬁnpga%qmta%@ Floapdito?S aﬁﬂpﬁémg

Such are depicted as conprising a conmon ce

canacdtrtg ap$lahsérato mmpm‘sutgwe mmcmoeohra:@qomﬁa,oasnrcmtry area

t be utilized or ot her
other HEE: ey 2aPuties gt 45A by D P ERARINE. Bisey Detween the
capaciidd arkdy deph Gingl 82 eXxaiphe aRRAME ehdulhtiGenRgicdtal Mgceived over
capacitor 81. Such conprises an exanple transistor
the qg@eeitepr ditiae a87a hawd ndha sttt @refddhigl Icappeider sarray area

comprlslﬁgsuhﬁuéﬁty‘:%@ & cziltot%ongs ‘t:ltodvee o%%g Bé% %gl%n ttlli]cg 1nsulat1ve

as a“sul cl de, a con UCt Ive I conreg

mateﬂﬂmldefedeh@ecsUboeﬂemcaneawalgaia@aditef e@tdnager aegiden lld)ladﬁbns the
the polysilicon. Source/drain regions 80 are shomn
interviegri AR Are CAMPTEERE Colieiel w&hlﬁﬁhérmavlaéw@rla@mm y

pf(ﬁ)ﬁll t@o hv@?neﬁZrlapgAﬁt n ano}?% S fé@h]oﬁe openings and

connect’s mn capacl t or er o such
withieltaettrewad ky loenttectspaniitdr debirble npedbngsThad the trench to less
d enmbodi, nent icts at .|l east.sone

b
than ?%f%fetsgfs ?%Lﬂ}eenvﬁ@d&sthﬁamnOﬂlfﬁ@kVﬁemﬁm%lh@ §hin ﬂeme.nyh and the

insul SPNS T MEEHa@Hf fH ERERitrARYe L MEVRg %ﬁ@'e@ﬁhbﬁﬂll?‘coﬁtgﬁ interface
capacitor bracing structures referred to above in the

lateral Bathagebefvetensect i on ni ght be utilized. Alternat eI Y,

P PR RS A bF s itk Bed gt FRYIsSPver an upper

portl&aaﬁwﬁﬁrssureﬁmns YfNfhie RoAMUEHiNY Rabest Fatiein the trench the
COHDYISIQ& a capaC|tor array area, a CIrCUItry ar e

covergh i anatehigh nofdateaphyiaoyieriaer ay eapégty ahdhgmner 51dewalls of the
cond*ﬂ%&%ﬁﬁ@u|g%aﬁﬁﬁnQEEWﬁﬁthhe capacitor array area and

nsul ative material received
OVEﬂuﬁ@ahQam&QﬂhﬁWeamhaydﬂr@ﬁﬂﬂndﬂhh&m@mbﬁurtﬁyaﬁfaﬂa'Wﬂh a
hqulc% hgccﬁ?npgacs!otlgtrm%r re?t)éctairvgato expose outer sidewall portions of the
conductive material within the capacitor array area; and
incorporating the conductive material within the capacitor array area into

a plurality of capacitors.

2. The method of claim 1 comprising forming the covering material to
be non-conformally deposited over the upper portion of the inner sidewalls of
the conductive material to have at least two different lateral thicknesses

therealong.

3. The method of claim 1 comprising forming the covering material to
be of the same composition as that of an elevationally outermost portion of the

insulative material.
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conprising a plurality of capacitor electrode openings
within the insulative material received over
w0 paboW29@l capaci tor storage node | ocations, PEEUS2008/070071
i ntervening area conprisingsa trench within the
insulative material; formng conductive materia
Wit hi n Thizemedpat bf etaied &catonophdsopefi moisigathd cdvieing agerial to
tre?ch to line the capacjtor el ectrode openi ngs and i
be of; dEleicah @PRRROTIESS HRAN tt%ﬁf aie P F VA Ianat eoBRERARL portion of
the i€ GPOAUGLIUe material within the trench and the
Insulative material of the circuitry area having an
el evationally outer interface laterally therebetween;
f 6r m nd'heomethadyofreiaim alcomnppstngelom iogf heecareding material to
be i “ﬁt?rally over an upper portion of inner sidewalls of
¢ I} &YYSnducti ve material within the trench, the
covering material not laterally covering an entirety
0b. t he Then@ktisd devaldis §fcdliprispdisrin e thet&vealng material to
wthin the trench; etching the insulative nateri al
compgjsehitnleppleorapisilionn aitrily e vadopedsdiqangdiogide.chi ng
solution effective to expose outer sidewall portions
of the [ eri Rl 4 [ .
alea; - And ALY B FEHEL Rortbikih [ITR0AE o erfile Rbterial 1o
be conldacci@paci tor array area into a plurality of
capacitors. 2 . The nmethod of claim 1l conprising

fQrm ng. .t he covering .material .to be non-confornal | .
d8posi TF BGLIO] R TRILY GERPTISME o PHES tieovering material to
comptisdewal | s of the conductive material to have at |east
two different lateral thicknesses therealong. 3 . The
met hod of claim 1 conprising formng the covering _
mét er i dihet meprobp ! chaims draorepripbrd {eloningstheneavesmematerial to
el.evational |y outernost portion of the insulative
beseﬁg 8??%%?%%'The nmet hod of claim 1 conprising formng
the covering material to be of different conposition
fnom t Hate mktlaod elf eVaiin Onadrhyrisimgeformsingpidiet ¢ orerofg tdagerial to
insulative material. 5 . The nethod of claim1

compr By YSHEEHbr i ng the covering material to

11. The method of claim 1 comprising forming the covering material to

comprise at least one of transparent carbon or amorphous carbon.

12. The method of claim 1 wherein the trench comprises a base, the
conductive material being formed to have a portion over and in contact with the
trench base, none of said covering material being in contact with said portion of

conductive material that is over and in contact with the trench base.

13. The method of claim 1 comprising forming the covering material to
a thickness of from about 50 Angstroms to about 1,000 Angstroms over the

interface.

14. The method of claim 1 wherein the upper portion of the inner
sidewalls over which the covering material is formed is no greater than 20% of

depth of the trench within the insulative material.
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be insulative. 6. The nmethod of claim5 conprising
formng the covering material to conprise at |east one
w®@Roogiorizeon nitride or undoped silicon di oxi dePCTUS200$1€70071

met hod of claim1 conprising formng the covering

material to be conductive. 8 The nethod of claim?7

C(Dﬂpri Fihegnfcahod ngf tcheing OV ewhegeinatier et qammr iosfethe inner

9 . The nethod of claim 1 conprising. formng

Slde“@élﬁe?Y?FgWr%‘PléFh%lcoﬁ’érlﬁé @éPﬁré%‘n’éufﬁrF\Féig is190 grﬁét%hﬁadl 0% of

depthPbf Herlhon %@P{d ﬁl'e“i%sﬁpartm Ghatdl lcoverl ng material to

conprise polysilicon. he net od of claim1l

conprising form ng the coverlng material to conprise

aﬂ 6l eaé"ﬁleometlmcﬁd tof arlspar enthararbohe drqudostphogs solution during
met hod of . cl ai m

r.b wh the t
the cfediRe ] ifalic, insatallve Rte Bl A0 Thenel & Tt s, of dhfugvering

nuueﬁglhﬂﬁﬁtﬁb@Qﬁhkgg over and in contact with the trench
base, none of said covering material being in contact

with said portion of conductive material that is over
ahd- | nT@@mnatltocb\ptf l¢laine 10r whereibatbe, liqgid Emélm&tshbﬂl@i during

the e‘%%1 g f t%gfrl#sﬂlggv%o&%ﬂeg%lt hFcht%gVFersls nglarﬂatlﬁt/l g-ge %overlng

ness rom a fonms tO abo

mate MO SlohO ise OWBstratee i nterface. 14. The net hod of claim
1 wherein the upper portion of the inner sidewalls
eri.ng rial is fornmed is no

over whjch t
gt Bat ed PEHART q&‘%ﬁ?/oogtcl%‘é‘btlﬁ wherqia Wheckiamdaiching salution during
the eic@ﬁﬂ e M HRLELH A nﬂaﬁerﬁh%téfﬁtsh&dlé& t Ccll g gaer}t)y"el?gﬁé Tovering

pper portion of the I nner S|demal
matemh}efwﬂve}m sgbstagterial is formed is no gr eater than 10%
of depth of the trench within the insulative materi al

16, Th t h | 1 wh t h .et chi
soPuti Sheqeriy RS BETHOng here ni fiaul CFl PaThapifay ctches
all ofaths BlehifgSmalteli eP&bnS s @hsttdre. covering

20. The method of claim 19 comprising forming the covering material
at least in part by chemical vapor depositing Si3N,4 at a temperature of at least
550°C, the Si3Ny4 being deposited to a thickness of from about 120 Angstroms to
about 200 Angstroms.

21. The method of claim 19 comprising forming the covering material
at least in part by chemical vapor depositing Si;Ny at a temperature of no greater
than 500°C, the Si3zN4 being deposited to a thickness of from about 300
Angstroms to about 600 Angstroms.

22.  The method of claim 19 wherein all of the insulative material that
is etched by the liquid etching solution is etched from the substrate prior to all

of the covering material being etched from the substrate.

23. The method of claim 19 wherein all of the covering material is
etched from the substrate prior to all of the insulative material that is etched by

the liquid etching solution being etched from the substrate.
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material fromthe substrate. 17. The nmethod of claim
16 wherein the liquid etching solution during the
wetobioziz9of the insulative material etches | esBCT/HS2008/070071

10% of the covering nmaterial fromthe substrate. 18.

The nmet hod of claim 16 wherein the |liquid etching

s@Kut i dhedhiveith@d tdfeclatimhil nghefeihhghel sl & vy enaRtRN | @mprises
... etches at least. a npjority of the covering materi al o
silicony gRctifle coubRiPingeat 1Pgst PRe el horug arnbae nuwiadethe liquid

: l (LA [ olution etches all of the covering
etchih ?gpwg#ﬁ?Pgﬁﬁfqugﬁbstrate. 20. The nethod of claim

19 conprising formng the covering naterial at |east

i @5par A methde wif datmuagparpldegdoyi off capaSidNd, admarising:

tenperature of at |east 5500C, the.Si 3N4 bein .

JEFBGRR & §UBSFHKHBRESTIE Fir GARAEHIGL 41150 ARGs frfguitry area

othert @habOotHe 20BafNESL498P - arkh, dhE ARt ARG ik laﬁlrgal%_etween the

conprising formng the covering material at least in

capacp'mrt alb'yycﬁremm thmpiypuijep@gq‘:a;i oy iSiulpivatmaterial received over
the éenpgkatug% ofrno.%r§a£%{ Hpaq 500 C the Si3N4tbeh§g

TSSO e8RS 2TERi B e oFTFHEM ATSAt B0 CARASHPDTY area
compr3iaR 0ot plaPiANGTt EQPECitod2 clethrdBtpedi®ds lidhil 1Re insulative

wherein all of the insulative material that is etched
mateiggl t preaivefii @ver cmdiyidurlutdapaciter etsétragef mndet hkocations, the

. r ' . -he cover.i terial .being
incer iR (L8 BHREsihECrbalh WG GUARLIRR Slda? T 18
whereing abhdwdtivdenaromat iwighimtler capadisoret ke der Openings and

...th substrati,prior to all of the insulative materi al
withippge trench tpddichihe rapasitfli deetrorr Rpesdngs paf thei thgnch to less

than %@??Qﬁew &im fﬂketrléﬂpﬁ,t {H @or&ﬂlctig%em%érlfﬁdwﬂfhilﬁ kRl Weheh and the

einthe 1nsulative nateri a conprises silicon
insulali ox indeteciabprti giengiravitteasta dneind aphelephtivuslignsuter interface

rgn, and the liquid etching solution conprises HF
lateraggf %rﬁ@f%ﬁ’n@f forming a plurality of capacitors,

C o5 in%l EChiduit R b NG ide sHSEh AL & - B8R0 :2
capacitor array area, a circuitry area
etching the insulative material within the capacitor array area and the
conductive covering material with a liquid etching solution effective to expose
outer sidewall portions of the conductive material within the capacitor array
area and to remove all of the conductive covering material from the substrate;

and incorporating the conductive material within the capacitor array area into

a plurality of capacitors.

26. The method of claim 25 wherein the conductive covering material
is formed laterally over an upper portion of inner sidewalls of the conductive

material within the trench.

27. The method of claim 26 wherein the conductive covering material
does not laterally cover an entirety of the inner sidewalls of the conductive

material within the trench.
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ot her than the capacitor array area, and an
i nterveni ng area between the capacitor array area and
WO b@oo233eai try area; an insulative material reP€i/uszH08/070071
over the capacitor array anga and the circuitry area,
the capacitor array area conprising a plurality of
capaci Mhe ehéedlodods apeih Ng9 Wohivrisihhe fonaih@t tiee conductive
mat eri al _ recei ved over_ i ndjvi dual _ capacitor storage
coveripgdndiGEiat itprhe, neRreonAPERYHidfoaiEa SHRF dipRgT Portion of the
innert 5189%11@” Sk Egﬁdl;l&% Eﬁé% 2} q{a'v%l at fe%r P"t{;\]/% dldfferent lateral
conductive nmater e capaci tor el ectrode
thickopesrs nhsrcabengv t hin the trench to |line the capacitor
el ectrode openings and the trench to | ess than
m?gp &ﬁ» y fill e treng t he. conductive materi
P B R Al ST 0 PASR T e dOMRS AT Cor et e material
to coflpréiWry area having an elevationally outer interface
| aterally therebetween; form ng conductive covering
material atop the |nterface etching the insulative
mafer i dbhewnephad pfﬁecleepa%ﬁ elrergit alye dreswhapomphises a base, the
conducotndu%}al grel]afgver &e?(% agewI ; hrt?o Ui 82 Fp&égpctqrgﬁ%t with the
trencﬂfbdslég rﬁﬁﬁddﬁtsa\{@ dmlfdelrch&b Mi’lé’ﬁlﬂg thetegRNABE MO irdichaYact with
area and to renove all of the conductive covering
said peten af qorskictive akerirlathat isnevermend pareantagt Mﬁéh the trench
conductive material within the capacitor array area
into a plurality of capacitors. 26. The nethod of
claim25 wherein the conductive covering material is
f 3t medThatreeeiddy obvedainar? Supihereipoall i cdnthef irsnibeive material that

is etc?qlegﬁlgglt}ll%-}%fﬁahe condu t&ltl\(l)a g?%:ﬁecgggvﬁq%me‘; n %lgs%rate prior to all
of th&@m&@étw@cwyﬁﬁ%rﬁgatee*taerbleﬁh dR8Rd"@bnl Bfces @ diateover

an entirety of the inner sidewalls of the conductive
material within the trench.28. The nmethod of claim27

cé&Apri Shagmieshod mf chamc@idudiaron ebvefithg pendu¢taye tcovering
matelj?ﬁeﬁo&cﬁga]ff%drg\?ﬂ\,aleysu%ﬁ)r%?%g?%rot ee{l E)??hcuri) rlaﬁgcretnllgﬁ%r%fl that is

I nner si con |ve ma er al
etchedtby gasliquitbedihifgsenitidabeiny eﬁchledlfﬁ@nistﬂh& dubstaad.ong.

base.
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29. The nethod of claim25 conprising formng the
covering material to conprise W 30. The nethod of
W@ h@oeB% wherein the trench conprises a base, P€TES2008/070071
conductive material being flarmed to have a portion
over and in contact with the trench base, none of said
ceBduci meticed of ifogmivgt arjlatalbi afcaphci@rt acdmprishng:
said portion of conductive material that is over and
i ATRUAIRE 2 WLitiate ¢HBAERIMASe CaRRCIITheATREY iJ§2ofa Peripheral

CerUﬁl‘?l ame 58%;@1 %1:1]51[1 aﬂhl gé L&@?}I ng ggtdrgg %tder hall%l]iat]%nlng arca

I's etc e I|qU| etc l'ution is etc
betwéerrorrhe h@qﬂ(bh)‘sirr atreypatrear and éghd pﬁrlpﬁwalc@nndnmtryverea a doped

ering material hei ed fromthe substrate
silicom (i BT 61 1AL ST 96 OWRB B K2BF1RA SRS AEohaqehgeripheral

mrcuﬁ?&’%‘iéa{‘garﬁ%ﬁﬂb?dr 1@%%@1?&%&&9%59& sSlHEs U%)@id@rﬂe‘éélved over

to all 'of the insulative material that 1s etched
the ddped isgjueah eliohidyy satentdlowidennthetcipeditbr oemrahearea and the

c1rcug%a%rle?%$t§13e388%$?%ﬁh%gre%%r%?;?l(rjnlca pélsglla%;?rlgﬁ%ah{y of capacitor

electf&!@pblpéhﬁggsavﬁ@lﬁ’@ﬂ”tﬁ@ﬁn@ﬁfa@b!r Aa98s ddPehd RIWed silicon dioxide
clrcuitry area ot her than the CapaCI tor array area,

matealwanch arervesived oaﬁeanwldn@lncatm@lf@aﬁa@natg@rmah laafatlons the
area and the peripher ChT G ar.ea
inter 8iRe i STPRESHE & Ranh citbLdn S B’ L pog e doped

silicod didki@¢ adataridl tina dlﬁﬁpw’ﬂélrya{ur@bﬁlﬁ}dﬁ tHeyc g R@Mordiray area;
i nsul ator | ayer other than doped silicon dioxide
r éQTan ingd copductive mrygeial syithgbphelcarpdéongalesiiogle openings and

Wlthl‘ﬁ'I ﬁlla'l@?x#}? 1& ARAC ﬁeoEal?z[&@é'r G ﬂé}ﬁngé raﬁH'lIh y rench to less
r ty

e capaC| ay area conprisin
than foorﬁph:aellyt cfulleltleastcra;nﬂelmmeelm&d/u tdpemit e arrdsuﬂm:t mrench, the

| ayer and t aoped sili i oxi de mat rlal ich are
condpelbet yebiTg F&a%ﬂc%c%fgélw soWgir dgecphithe circuitry arca

hav1dgo§1@tel%10ﬂahgf b@lte?rlﬁf‘é?fa{& B ERI GO Sd (R ed; t T ench
hin the insulator [ayer and the doped silicon

d[f@vmdg raveringlmateatal compl Témeilgsui;iipr dwﬂ:tsatolpethe interface and

acitor array_ area; orn1 conduct i ve
tater g R PheTSRHER o BloroaacBaUATh & oalcir b inpteriad within
the tieh@ACHhE Qolviehigigt RAt&GaPRAbE %te@él@ﬁ%b@@ﬁn@p&meﬁﬁﬁe@ngf the inner
the trench to less than conpletely fill the capacitor

sidevedliscof Huecopdidtigs materighwithiaibp trangd;

forming etch openings through the covering material and the insulator
layer within the capacitor array area effective to expose the doped silicon
dioxide material within the capacitor array area while leaving elevationally
outermost surfaces of the doped silicon dioxide material within the peripheral
circuitry area completely covered with the covering material and the insulator
layer;

etching the doped silicon dioxide material within the capacitor array area
through the etch openings with a liquid etching solution effective to expose
outer sidewall portions of the conductive material within the capacitor array
area; and

incorporating the conductive material within the capacitor array area into

a plurality of capacitors.



conductive material within the trench and the

i nsul ator |layer of the circuitry area having an
web@varizenal |y outer interface |aterally therePet/vwsmng/070071

form ng covering material awer the insulator |ayer

atop the interface and |aterally over an upper portion

0B84i nndhesindead lo$ dlhien Ganddetéinethentiquidktoiihfisoltfien during

trench, the COVﬁrlng mat erj al | at raIIy cove

g )
the ciphigg: pf by SISUIAWRT Far %#Saewaﬂ?weé, & 184% SQRALeE the covering
nuﬂe?ﬁf?&ﬁﬁk% Shﬂg@a&pe trench; form ng etch openings

roug e covering naterlal and the insulator |ayer
within the capacitor array area effective to expose
tBé dofde wicthedmwfdiloknds3 wamgrishgwiormingtthe covering material
aci tor ar av n el evat |

.1 )
to be JitrrBEY r%h&&sgs@‘fﬂwsra%%gaps SEaHA rgRR dater sidewalls of

the dBHERIJtAle Whhlkirihit B¢ REVE p@ten@bstcIt%wdlfﬁér@meqateral thicknesses
conpl etely covered with the covering material and the

thereplpng. at or | ayer; etching the doped silicon dioxide
material within the capacitor array area through the
etch openings with a liquid etching solution effective
to expose outer sidewall portions of the conductive
material within the capacitor array area; and
i ncorporating the conductive material within the
capacitor array area into a plurality of
capacitors. 34. The nethod of claim 33 wherein the
l'iquid etching solution during the etching of the
i nsul ator | ayer also etches at |east sone of the
covering material fromthe substrate. 35. The nethod
of claim33 conprising formng the covering materia
to be non-conformally deposited over the upper portion
of the inner sidewalls of the conductive material to
have at least two different |ateral thicknesses
t her eal ong.



