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PLURALI TY OF CAPACI TORS TECHNI CAL FIELD 5This invention relates to
nmet hods of formng a plurality of capacitors. BACKGROUND OF THE
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example, an array of capacitor electrode openings for individual capacitors may

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

25 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

30 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 clectrode layer.
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teaches the provision of a brace or retaining structure intended to
all eviate such toppling. Other aspects associated in the formation of
a plurality of capacitors, sonme of which include bracing structures,
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Fabrication of capacitors in memory circuitry may form an array of
20  capacitors within a capacitor array area. Control or other circuitry area is often
displaced from the capacitor array area, with the substrate including an
intervening area between the capacitor array area and the control or other
circuitry area. In some instances, a trench is formed in the intervening area
between the capacitor array area and the other circuitry area. Such trench can
25 be formed commensurate with the fabrication of the openings within the
capacitor array area within which the isolated capacitor electrodes will be

received.

When etching the insulative electrode-forming material within which the
capacitor electrodes are received to expose outer sidewall surfaces thereof, it is
30  often desired that none of the insulative material within the other circuitry area
be elched. 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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10 Etch access openings are then formed at spaced intervals within the
silicon nitride within the capacitor array area to expose the insulative capacitor
electrode-forming material therebeneath. Elevationally outermost surfaces of
the peripheral circuitry area are typically kept entirely masked with the silicon
nitride layer. When the insulative capacitor electrode-forming material

15 comprises phosphorus and/or boron doped silicon dioxide, one example aqueous
etching chemistry utilized to etch such highly selectively to titanium nitride and
to silicon nitride is an aqueous HF solution, Such desirably results in exposure
of the outer sidewalls of the individual capacitor electrodes while the peripheral
insulative material remains masked from such etching by the overlying silicon

20  nitride layer and from the titanium nitride within the peripheral trench.

Titanium nitride from which the capacitor electrodes are formed and
which masks thc sidewalls of the peripheral trench might be deposited in a
manner wWhich produces cracks or pinholes that extend laterally therethrough.
This is not particularly problematic within the capacitor array area as it is

25 desired that the insulative material be removed from both the inner and outer
lateral sidewalls of the capacitor clectrodes. 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.

30  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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5 will shield any pinholes, thereby precluding HF or other etchants
from seepi ng therethrough and undesirably etching thc peripheral
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of the capaci " 208¥R@BPG odes, a dedi cated wet etch is cEEEUELEN7H

hi ghly sel ectively rempve the polysilicon relative to undoped silicon

di oxi de, t h%ﬁ[?ﬁﬁ%&‘lﬁkﬁ%b@?@?@%ﬁ tﬂ}?Aﬁjﬂ\Ii%cégn nitride. Prior to
this, a sep . ted to renove an
undesi red nati veExsxirde wmbedinfeaisneiotieer invntivol ysi | desonbed SRégar dithss

of whet her pighales 91::5 6118 KS REEmpAYIBIalQifdie capacitor el ectrode

material, the material is often recei'ved agalnst the silicon nitride,

or other nateri &g Idtajdjegrapyatictqessi ssipmef ¢ subitede fvgmepbimpregess
materi al 5 Suchocor@ates/itud pesdGRe Qves®an t hrough which liquid
et chant can seep.whjch Hay undesi rabllg/ cause efgchi ng of the ,
i nsul ative el ectTdde T dFFEFIPHALRIPAET Hiephd Drers sPYPREPYon gighe Fig.
2009/ 023396PGHkdis26008/ 070071 5 BRI EF DESCRI PTI ON OF THE DRAW NGS
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aPcor daqge_ with qu. @?spﬁﬁﬁggn%ﬁln?c 1 %H lligar'of the Fig. %I sgb?t?ath?ra ment.
diagrammatic top plan view of a |arder scale portion of the Fig. 1
substrat e. Figj 3 is 8 vieyv gf heelijzof suherdty gt a prapgbsing atep sabseguent to
processi ng gl.ephsmbsequent to that shown by Fig. 1, and taken through
line 3-3 in Fig._A4.
9 Fig. 6 is a view of the Fig. 5 substrate at a processing step subscquent to
that shown by Fig. 5.
15 Fig. 6A is an enlargement of a portion of Fig. 6.
Fig. 7 is a view of the Fig. 6 substrate at a processing step subsequent to
that shown by Fig. 6.
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.
20 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.
25 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.



10Fig. 4 is a diagranmatic top plan view of the Fig. 3 substrate
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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

10  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. Accordingly, and by way of example only, Fig. 1
might comprise a bulk semiconductor material (not shown), for example bulk
monocrystalline, and/or comprise semiconductor-on-insulator layers.

15 Substrate 10 can be considered as comprising a capacitor array area 25, a
circuitry area 75 other than capacitor array area 25, and an intervening area 50
between capacitor array area 25 and circuitry area 75. In the depicted example
embodiment, intervening area 50 completely surrounds and encircles capacitor
array area 25 (Fig. 2), and circuitry area 75 comprises a peripheral circuitry area

20 to that of capacitor array area 25. Alternate constructions are contemplated, of
course, for example whereby neither intervening area 50 nor circuitry area 75
completely or partially encircles a capacitor array arca 25,

Fig. 1 depicts an insulative material 12 having electrically conductive
storage node pillars 14 formed therethrough. Materials 12 and 14 may be

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

30 example only, material 12 might comprise anisotropically etiched 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 considercd as comprising or defining a plurality of capacitor storage



6 DETAI LED DESCRI PTI ON OF EXAMPLE EMBODI MENTS Exanpl e nmet hods
of formng pluralities of capacitors are described with reference to
Figs. 1-13. Referring initially to Figs. 1 and 2, a substrate, for
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or made_conducti ve subsequentl
necessarily require a masking layer 26.

Referring to Figs. 3 and 4, a plurality of capacitor clectrode 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.

30 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



An exanpl e | ayer 22 has been formed over material 12 and capacitor 5
storage node | ocations 15, 16, 17 and 18. Exanples for |ayer 22
conprise silicon nitride and/or undoped silicon dioxide deposited to
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20 silicon n| tride. An exa ness rom 20 rons
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finished circuitry consfruction incor poratin ural i
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Further, a tren ormed In |nterven|n
material s 28NESAOBHAVDI anger pragie éhdglpnsise beimb detmrehout 2G0ehedst@ds to

conpl etel y gudut030dSnEARAL. t AlitefHaBy, Z&ndéﬁlﬁxamkﬁ; §LCOBhOHA {Pheitor

form ng capacitor el ectrode %penl ngs 28 and trench
electrode openings 28. By way of example only where conductive material 32

comprises TiN, onc manner of depositing such is by thermal chemical vapor

20  deposition, for example at a substrate temperature of from about 450°C to about
680°C , a chamber pressure of from about 0.5 Torr to about 1.5 Torr, and using
precursors comprising TiCls and NH;. Regardless, openings, cracks, and/or
pinholes (not shown) may or may not be formed through some or all of the
thickness of conductive material 32.

25 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

30 (which in the depicted embodiment aiso includes layer 26 thereover) can be
considered as comprising an elevaticonally outer interface 37 therebeiween.

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



30 conprises photolithographic patterning and sel ective ani sotropic
dry etching to produce the exanple Figs. 3 and 4 constructions. An
exanple m ni num WD 2009/ 023396PCT/ US2008/ 070071 8 wi dth of trench
opening 30 is from about 200 Angstrons to about 5,000 Angstrons,
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for exanple at a substrate tenperature of Trom about 450C to about
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i ncl udeSYl ayérthaigist YeF @9¢ &R )corgqt éth trench base 1

some of covering material 36 may be formed in contact with portion 49 (not

Yet in other embodiments,

shown).
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.,
25 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 imsulative, conductive, and/or semiconductive.
Example insulative materials include at least one of silicon nitride and undoped
30 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



considered as conprising an elevationally outer interface 37

t her ebet ween. Referring to Fig. 7, covering material 36 has
been fornmed over insulator |ayer 26 and atop interface 37 and

| aterally over an upper portion of inner WO
20091023396PCT/ US2008/ 070071 9 sidewal I s 38 of conductive material 32
wi thin trench V802009@3%he depicted exanpl e embodi ment, RSFESIAYT07I
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b4l b (1 T ARGl Ol SLPImPOE OBt ol R AL K e bR,
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depi ct ed entsaeh megit) by graytod eb@rﬂaife il f, fecahelnss hempO%i ¢fi the cbyarmgt haerigf
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Furt her, coverl n matérl al m36 am gh Et bné Jf oP,med to yegm%%g%hglngog} the

conbi nat3lon SBPstaRS A £Eha ! of Bridereiinematsia] érrons@msebﬁmﬁ%t Fiee 10F_i>%a’ﬁ‘ftfl e
insulative mat @mheatsbbdigleutaviabcihemst ligne othsi! iaeRoMinkl i denandn or

compri ses WOT ST AL T i B BPEREas Horbutd cPia b A T sy
forns. An exapliensensucorndudctd waerht deilajuid stcpilgysdidtionhaturinght bRhingnd
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transparent car pon or
25 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.

30 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



WO 2009/ 023396PCT/ US2008/ 070071 10 carbon. Regardl ess, covering
material 36 mght conprise multiple layers and/or materials and be
deposited, by way of exanple only, by any suitable CVD and/or ALD
process, and whet her existing or yet-to-be devel oped. Referring to
Figs. 8 and 9, etch openings 45 have been fornmed through 5 covering
material 36 arftP¥R¥UPAtor layer 26 within capacitor ar ref/UsHRHI7RBL
effective to expose insulative materi al 24 within capacitor array
area 25 whil [ most ,surfaces |.at.i.ve
mat or ol 24 "Gty oy o AR TR e BER R e o o

i nsul at or | dyediqéd &h@l@m\ﬁehtwg Wa?fehwhlfroszﬁ thEtS@hstoapeni WdsredBllpehviede
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t he covering materia romthe substrate a nmpjority of
t he coveri ngomatiemigallf r @n¢ ehemple soditipst pafRRisesrS: etteﬁﬂal Iwaéﬁl‘ tohdF by

covering mat@lind, ¥EQ8mt 84 SUDH k abeweibhOpertCntd@BiEdrS o DUl AMRater. An
enbodi ment wherej n the | iquid etching solution has etched all of

covering matsEFPRlE BEPIPRSTMRHBHAG 15 00M WHEr ik afoexapmple cithingdprsie
an al t er nat alsenbeidp N &uhséxﬁat Ho%aexy\haﬁed:rauir&e ahd it @uRisChdlng and

sol ution during the etchin the a terial ot i ceabl
s ched i abfth Fy S rOhsh dBplentiath | ASa ML R laTp et A SR Y
substr ate. bpmeonu neglzl @ntan_marnjz hee b1 ccsilbldmr o foidd O rpddiic e, Nt&Weand
been utili Z?}?@ﬁ%‘;‘% e ARP' P i@teﬁeham A ;f%&ﬁeceanbﬁtragneaﬂﬂhgaatrgdm

with the su a". Accordingly, sone of interface covering eri al
36 may or rr&yn‘ﬁé’tpl¢fe¢ral n over the substrate at this point in the

process, and/or pf ddieof Sk f1aRh1f hMSNed ohlbdlinatef 16aMS kEMELh QRr the
30Where all of the covering material is etched fromthe substrat e,

such mi it BB C8hpl Bt eltyedt éﬁede*fﬁl d18G 0,2t m? ordtenBbdiaRerpximale]y

of the i nsulsaaoovmgmtoaﬁhainuwai 13 eoaahﬁgtadm&ymidwe Isbigjtd étcking innGamplc
sol uti on bei ng etched fromI e su sttrlaﬁh fln anot her enb9d| al |
C 1

of the interfi én% &5 ncg?n g -SSRk silicon nitridé a Qe from
20 Angstroms/minute to 80 Angstroms/mmute. Accordingly, covering layer 36

material and thickness may be selected and optimized in conjunction with the
25 selection and modifying of etch conditions and etch times such that a desired
amount of covering layer 36 is removed during ctch-back to expose the outer
surfaces of the capacitor electrodes, 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 arca 75 by seeping action
30 of liquid etchant along interface 37. Further considered, where covering
material 36 comprises SisNy deposited by chemical vapor dcposition,
temperature at which such is deposited may impact density of the resultant laver

and thereby resulting etch rate, for example in a HF solution. One embodiment,



WO 2009/ 023396PCT/ US2008/ 070071 11 be etched fromthe substrate after
all of the insulative material that is etched by the [iquid etching
solution is etched fromthe substrate. Wiere all of the covering
material is etched fromthe substrate by the liquid etching solution,
it is nore desirable that all of the insulative material that will be
etched by the Y8 1B et ching sol ution be conpl etely ECEREWIFIHM t he
substrate prior to such occurring of the coveri ng material, for

exanple to e e ered W

precl ude ri éﬁr Q#A#BIQ tchar?{]%éeée&/llr%aw? AFoug H ?er?verggB?ag’f%E%
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HE. One exafpliEkess %ﬂmcﬂd’t’?ﬁF |‘%%ﬂsstlor%tozeb%ltMP&H&S&OHSF Jpyanother
vol une, Meéeinﬁplsae;dbdrAEMeﬁt acéhtrinel eRterRerrEn pahst iANQLt HE Jabt by
wat er. An e a eiretchl ng eggs %ture is roomanbient, with an

exanpl e et cATHYCPr BPSH FEPATERE BN ! AJERPERBITE A DO HEFRiGRthan 500°C to a
t enper at ur eS‘naﬂds:po%ﬁsmrz&:@ub@d)(b)ﬂh%dnﬂ&to&lh@\iﬁﬁﬁ&@ﬁ@s&ﬁhiseI’lt are al so
contenpl ated. Adgliti g_%!dhg%qrrg%e HE toq.l gngzgai g)ur S m aﬁad)amtors

contain any one or ination o , aci
propi oni ¢ aetrdemplagpsi dfcewnétgantomsiobuys onsvemmgermatlaaml I—Ftoponhwr:?awg 3are

al so Coﬁée”md%ﬁﬁiieng%fv\@){etﬂgr %A %099 atBralf h&b%yan PiJn?GP T{E o0

HF sol ution per 0 above can be use to et G at
appr oxi mat e1‘19‘3‘3?1®©9f Aﬁg@t%ﬁsmﬁﬁeﬁak 82 tvithis tcﬁ@l@hmgsmrioﬁsv/omeamdéess of

whi | e et chi f@cBr %Xﬁd@tﬁ'ec&%@ﬁh%gnit@ﬁ{ﬁr d@éﬂn%tsﬁalé?ﬂlﬁ%geai b@lemﬁre@y of
silicon nitride efrom 0. Angstrons/ mnute t

t
Angst r oms/ MMt € ‘;SR@&%%& /1 SPRARGIE Mgy 35%?&%”@?? aﬂieréﬁ%l in such
t hi ckness n’ar;lbdﬂhms:ﬁi etiethsaladve [ dtafiZiedithin &mpw&ehbpﬁn‘%ti}ei hed 2t$e
sel ecti a ing. of etch can |t|on a suc a
desi redqgnngq}d%éil céc\’/vee?}nﬁgm?tgr%lr a ched ?Fbvglc?ub‘t?‘ic%‘ges[ i‘l‘fmd’a%tﬁe ‘83
expose the @uteep0®upﬁm:e§;1d@walﬂhe)0@aqzr&clof othe et @ciucthpdespatarial iwithdmethe
erbodi ment WighBid A20) 88, 0ha QY SLa STt SHEN {dMahodld o eriGRVRILIM from

materi al 36 |s renoved anmagli ng etc e nmate

24 recei vedM§vepsiEte cfremplamnarins. Biethadspinigeaastrhgipng e bther wisk.dfor

et chant al oggnipit alsfRe& k4. atoWE.t her consi der ed, V\/nere covering

mat er i a% 36 co%g . Si 3N4 dggom ted by chem cal gor deposi tion,

t enper aflre at Het&{fcR 2 feEiatien B b epHRYOT catre%lé 4§ fnporpoTRG into

resul tant |ayphiratind of hapedyors. esmirt bxrgnRé,Chigr altzedeﬁzetrs o%adgyosition & F

sol ution. Oc‘]aepagi%)roglef’é%tr}%c’ laygx\oﬁéogglugazy?’o e@cgraﬂ/p & on %9,0;3811/ 9x7a(1)1§)ple material is a
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,

25  high k diclectrics 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

30 example and by way of example only, Fig. 13 depicts an example DRAM cell
incorporating capacitor 81. Such comprises an example {iransistor gate
wordline 87 having insulative sidewall spacers, an insulative cap and a

conductive region under the cap such as a silicide, a conductive polysilicon



12 for exanple where it nay be desired to renove all of covering
material 36 before or after exanple renoval of material 24 within
capacitor array area 25, conprises chem cal vapor depositing Si 3N4 at
a tenperature of at |east 550C to a thickness of from about 120
Angstronms to about 200 Angstrons. In another 5 exanple enbodi nent,
covering mat e@oBB3®pes forned at | east in part by chemcrakzospor:
depositing Si3N4 at a tenperature of né& greater than 500C to a

t hi ckness of from bﬁg{ Sﬁpgéngsérons tg Fbout 600 Angstrons. .

One enbodi nERObH S nEh ST Hr: F8F Mt #8at5ioGE rigebrndgp e pelyslicon
cont enpl at eSofoettraig ocqichscBDvaeCoivari Mgrnnal efithid REOEIdIEEYd akRerdal
10 i ndependent. of whet her such is _f.aqr | at eral l ver. an _upper .
portion of g?%%ﬁ/‘é Y sPISFTRAR g Ve 8?71‘&?2%% t :§5§I'\‘/\/if‘%{‘if’fi?r Cat”ryeﬁ?:'ﬁggﬁ, “Hhq
i f so regar dirasgondl.vindtanethec ofi shurdt digmaricadyeednngetamtidr 4 bitligo®s not

| ateral | ¥ cover ap LJ BLq | Msaiskdewal; o ucti yve
naterial532. F@éﬁ?ﬁ?gggggﬁﬁpgg,'ln gﬁ@hqeﬁ%%éﬁngﬁ#gg%H%g%ngﬁlg??bgﬁ‘
materi al wi fANIIEeasc BpACIthe faripkeg eireatrargnsthectios. cBwdbart poe one or
covering mat&hbiahtidk CoetiehedpWbitd BrdcifguistueleR RGeS0k Uhi QR &S figchive
to expose opter sidewalls portions of the conductive material wthin
the capaci t oP K8 dar Wagn dntaht rsnitibized | dlternpalie o beading mighedEng
mat eri al fromitdde substrate. Exanple materials, nethods, and
construq@ions are otherw se, for exanple, as described above.
20Conductive material 32 within capacitor array area 25 is
incorporated into a plurality of capacitors. For exanple, Fig. 12
depicts the deposition of a capacitor dielectric |ayer 60. By way of
exanple only, an exanple material is a silicon dioxide, silicon
nitride, silicon dioxide conposite, or any suitable high k
dielectric, whether existing or yet-to-be devel oped. By way of
exanpl e only, 25high k dielectrics include Ta205 and barium stronti um
titanate. An outer capacitor electrode |layer 70 has been
deposited over capacitor dielectric |ayer 60, thereby defining
capacitors 81, 82, 83 and 84. Such are depicted as conprising a
comon cell capacitor plate to all of the depicted capacitors, for
exanple as mght be utilized in DRAM or other circuitry. For 30
exanpl e and by way of exanple only, Fig. 13 depicts an exanpl e DRAM
cell incorporating capacitor 81. Such conprises an exanple transistor
gate wordline 87 having insulative sidewall spacers, an insulative
cap and a conductive region under the cap such as a suicide, a
conductive polysilicon W) 2009/ 023396PCT/ US2008/ 070071 13



regi on under the suicide, and a gate dielectric region under the

pol ysilicon. Source/drain regions 80 are shown formed within

sem conductive material operatively proximte wordline 87. One of
such electrically connects with capacitor 81, and anot her of such
electrically connects with a bitline 894 5 The above-descri bed
enbodi nent depicts at | east sonme of |ayer 26 renmaining as part of the
finished ci.ﬁeclxrjlivénrt%n%?a@nsqtgugti on. Further, any one or conbi nation of

t he capacitor bFacing 8t¢ Uctures referred to above in the
"Background” section mght be utilized. Alternately, no bracing m ght
be utilized. 10 14 The invention claimed  is: 1. A nethod of formng
a plurali tg of eapdaddfamipgaphirditng! capreiprycogPEsiagibst r at e

conpr i si NGy BvifRaCiubRfat@EdiipristSfeapdeifor btk 1Y, aifeait tali]%rotﬂé?%qhnf[tn@
capacitor array area, and an intervening &area between the capacitor
array ar eacapeltor peaxieauing ag inferweningarer hetwleat the eaprgiter draly areceid vied
over the cgpaglQL,.array area and the circuitry area, the capacitor
array area conprisi'ng a plurality of capacitor el ectrode openings

Wi t hi n t hean insudtateimeerimierival ovaahd vpdciay afray Ndh whdithalkircdpaaichahe
storage node l.ocations, the.intervening. area conprising a trench

wi thin t he"PRUIOf AEFYACHEIBRTSINE 2 plYFaliongf eBHdaEsiPUrodRapElings wikip hen
the capaci mheflatelcafité@d fec@RRALIES @RI daPicitof f6rabe REeNodMiohd, g t he
capacitor el ectrode openings and the trench to | éss than conpletely
fill the tWEAGRINgAA oHIsEE ateenghvéhinghe Wisulative mierizli ench and t he
insulativ r i I .e] evat i.onally
out er i 1t ol g o ey L Eith flcaBhetBe DO RO B LR

at op t he itraneh fcalire, thovaraciadd elatrotdiepenimgs and thy tendaip lendhdnaboenddtdly fill

over an uppe rrion of .inner sjdewalls of, the conductive maferjal
wi thin tha Frg‘%n)"@*h‘%“et"ﬁ 8‘%83%?13{?&#%{{%&‘?% tragh BpEE g 39"%6\‘7‘8"‘1“?{1@{ the
entirety ofirciitg dréwieiirg dendlationly outte irtaRdy Gidi@y RfeBEMALnW t hi n the

trench; ettg:hi ng the insulative material within the capacitor arraY
area wi t h 19rMing GPYErwedpatedp! atopihs Bierises even allolithy dropibearen pad laterally

si dewal | pRkE bPRHePhortiBR oﬁlﬁlﬂgﬁ’s‘?&év\)ﬁﬂs F@ﬂl@ ehRduct & rlﬂb(i@r: E%tlﬁﬁﬂ?eql'etxvi\gllg,ltlée

array area, said etching of the insulative materia egl nni ng
t he cover ioyenmg materd! nos latesalbi aoyvdrimgyar erdilrdty of the ienec sidewaltsrof tlar ea; and

i ncor por at | ; I3 terial wthin the capacitor array area
into a pl u‘!r"g?ﬁ"%“;?gé:}fﬂ?egggg’@!“;@r‘s.re““ : The nethod of claim1 conprising

form ng t hechigyhe insglariad miatedihl Withiheha@psaint aiiapdrby wikpoiguidagctayer the
upper portion. o:‘ﬁgghe i nner sidewal|ls of the§c§‘onducti ve material to

have at | SO GECHIVEARFMOES PUiFleHdwalRoglions o6 the cpRcéde Biatgrial within the

capacitor array area, said etching of the insulative material beginning while the covering
material is received over all of the circuitry area; and
incorporating the conductive material within the capacitor array area into a plurality of

capacitors.

2. The method of claim ! 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.



3. The method of claim1l conprising formng the covering material to
be of the sane conposition as that of an el evationally outernost
portion of the insulative material. IS 4. The nmethod of claiml
conprising formng the covering naterla to be of different
conposition fromthat of an elevationally outernost portion of the
insulative material. 5. The nethod of claim1l conprising formng the
covering material to be insulative. 6. The nethod of claim5
conprising formng the covering material to conprise at |east one of
silicon nitrideligrmethddpdaisi | cooprighgfording the/covihing metehiaido o€ o€l ai m 1

conpri sing th 0 be conductiv The

ot hod of A hsifieR e UALo TR T enal§ pBRRG rition o hedulative
conpri se Whateflal. The nethod of claim1 conprising formng the covering
material to be sem conductive. 10. The nethod of claim9 conprising
form ng the covering material to conprise polysilicon . 11. The

met hod of ¢l ai Ml GANBY bAdIR T%rﬁﬂ)ﬁ%gti}a fn Yl?erd&graﬁ%ﬁg{ehglltotb msulatr
conprise at |east one of transparent ca ous car 1%,
A method of forming a plurality of capaC|tors conpri si ng: prOV|d|ng
a substratg co [ Ltor. AP a circuitry area.other
than the cgpam I Iﬁ%tpgda?/f%%gggc%n ﬁ?‘é’gﬁée, NG 4 mateHl SanPtet
capaci t or laastaye aff’s&l&?coanﬁhiﬁbel eidoped §1htyon&:h©ade.an insulative materi al
recei ved over the capacitor array area and the circuitry area, the
capacitor array area conprising a plurality of capacitor el ectrode

openi ngs w.t hi nTHehethod of claim 1 comprising forming the covering material to be

conductive.
8. The method of claim 7 comprising forming the covering material to comprise W,
9. The method of claim 1 comprising forming the covering material to be

semiconductive.

10.  The method of claim 9 comprising forming the covering material to comprise

polysilicon .

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

least one of transparent carbon or amorphous carbon.

12, A method of forming a plurality of capacitors, comprising:

providing a substrate comprising a capacitor array area, a circuitry area other than the
capacitor array area, and an intervening area between the capacitor array area and the
circuitry area;

an insulative material received over the capacitor array area and the circuitry area, the

capacitor array area comprising a plurality of capacitor electrode openings within the



16 insulative material received over individual capacitor storage
node | ocations, the intervening area conprising a trench within the
insul ative material; form ng conductive material within the capacitor
el ectrode openings and within the trenjg to line the capacitor

el ectrode openings and the trench to I ess than completely fill the
trench, the conductive material within the trench and the insulative
material  ofysfigyeChaterldI hE @H%@eﬂﬂ&?ﬂgal% fclltgyﬁgﬂagyﬁzgdeﬁoga[ﬁtoﬂ the
interface Iaterallythere et ween ormn coveri fig materi o

i nterface mimtvanatecared ¢<ynml$e1g agtrengp pathingbe trisolatiof metarigy  si dewal S of

th d n | not
aterally. EoUGRATaH entlerdl ol T aBRiRep O R R oSS Toylin e "
conduct i vetremeh es lid thu\nciﬂmmoﬁeh@tlbﬂeapﬁmng@/ﬁﬁd ik MrehlLrot| £s8 M LATPVIIS EH @

base, the conductive terial formed to have an upwardl
exposed po&{3 {16h° H‘ét"of@%"? H’iaF?“E‘L@‘%E’PélFFctFP“GU and @R dnsuative H‘taﬁ‘é‘ta?/ﬂ)ﬁ they

the trencheiR@gs arboM&imy anSA Wt SRNS OuRY ifiBERE '[éiéra@ﬂh@&bbt@ve@ﬁm act wth
said upwardly exposed portion of Conductive material that i's over and

i n cont act foyiing ceyrsingreaierial tepdhe atecfacnend Ingral ly owkren uppenprton aff inner
wi thin the 1&%@9'0%91% c@ﬁd’ﬁ}‘w@ﬁ:ﬁ%nﬁ \M@hlﬁﬂle t%ﬁ lg tfﬁi %or\‘/'eﬂ O%gxuée{la(}éot laterally

ef fective to expose outer portions of
mat eri al wiavhiimg alfmlttwpaﬁlhb(mnneaslda\yalarcﬂ'ahe @ndudtive arapoiabivitiy théi@ench,

conducti ve I thin.the,capacitor array area.in Iurallt
o anact supEu T hrenth LOWBLeRE bhRE TRisb Rttt el Feina ey hewgan
covering nil}i»\&[‘dl?bxlﬁdéec&ﬁ&ﬂbﬁ ke svigdin fHe@habPOKt aRPinARESES \Qﬁfﬁ tkareﬁHPUt

1,000 Angstrons over _the interface. 14. The method of claiml
wher ei n t RS PRRT Ofpgid Goypring matseial; heingrin sprfaviatithssaisiuwaydly ekpashé portion

cover! NG 8hdRAv aleBBITREL ik Sy e @l LARMARMPRadEPLh Of the

trench wwthin the insulative nmateri of claiml
wher ei n t heéchingplde inpolativomatstiak wighin tirempsiitewad)l EB‘efOW&h a\)\iqunjketctlheg
covering rimed is no ater th 100 ept h. of . the
rench i CRG0p Alleqcis 7 GRS et G e Bortiosh OF s Ratufie BtesiCvisha the
wher ei n t hepddiguitayetrehiang sol ution during the etchl ng of 17 the
insulative materjal also, etches at |east sonme_of the covering

mat eri al  fIPERPIRENSTE seqdypidve material within the capacitor array area into a plurality of

capacitors.

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.
15, The method of claim | wherein the upper portion of the inner sidewalls over
which the covering material is formed is no greater than 10% of depth of the trench

within the insulative material.

16.  The method of claim | wherein the liquid etching solution during the etching of



17. The method of claim 16 wherein the liquid etching solution during
the etching of the insulative material etches |ess than 10% of the
covering material fromthe substrate. 18. The nethod of claim 16
wherein the liquid etching solution during the etching of the
insulative material etches at least a rmdjority of the covering
material fromthe substrate. 19. The nethod of claim 16 wherein the

I d | uti on. h I f th h
ubst rate. Heag PRk BRI Rt Pt s mERERE Pt sy FoRbe

covering matberatal at |east in part by chem cal vapor depositing Si3N4
at a tenperature of at |east 550C, the Si 3N4 being deposited to a
thi ckness of from about 120 Angstroms to about 200 Angstrons.

The met hod)pf chal Mddd GP&HH B Qgertaﬂrtff@ p%.nﬁ Q@glﬁlg\é&ﬁh&gdﬂﬂ%%é Qtjchlﬂé

| east in part by chem cal vapor deposit at a tenperature

no gr eat er thehzsnl2800@aterinketdied s tianrig%otépbtsmvedng wagrinhirak rti&smbﬂfate
from about 300 Angstrons to about 600 Angstrons. 22. The nethod of
claim19 wherein all of the insulative material that is etched by the
l'iquid etch8.ng Bled méthodof daiet thelertinake lidied stobiag @@lhﬁo:pdflurﬁfg th@eta}hihg of

the coverin erial etched fromthe substrate. The

nmet hod of %‘géﬁSHfaﬁe Ratsr ‘é‘ ‘?’ig?F At IGFSt?F?@J%rﬁvéﬁhﬁgo}ﬁt“@rmaé?“q I §rogy T(15'1“1ed
fromthe sybpstdfi@te prior to all of the insulative material that is
etched by the liquid etching solution being etched fromthe
substrate.

19.  The method of claim 16 wherein the liquid etching solution etches all of the

covering material from the substrate.

20.  The method of claim 19 comprising forming the covering material at least in part
by chemical vapor depositing SizN4 at a temperature of at least 550°C, the SizNy4 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 SizNy at a temperature of no greater than 500°C, the Si3N,

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.

24.  The method of claim 1 wherein the insulative material comprises silicon dioxide

comprising at least one of phosphorus and boron, and the liquid etching solution



24. The nethod of claim 1l wherein the insulative material conprises
silicon dioxide conprising at |east one of phosphorus and boron, and
the liquid etching solution 18 conprises HF. 25. A nmethod of
formng a plurality of capacitors, conprising: providing a substrate
conprising a capacitor array area, a cilScuitry area other than the
capacitor array area, and an intervening area between the capacitor
array area_and.th C|rcuitry area; an insulative material received
over the cgﬁﬂ%lfo array area and the circuitry area, the capacitor
array area conprising a plurality of capacitor el ectrode openings
within the_ insulative material received over individual capacitor
storage notle | ot dtsthof fenqung hPBﬁrﬂ}E}ﬁPf@Pa“rl@éss Eonpiisiag: My vading amuhstrate

within t hecdtﬁ}frlélr%ta' MPadiBE erré)%rea aQ:'iIJ?ﬂu g ﬁé%%q{'ré?rtﬂa\ﬁqh %1{0@ l‘ryi\§/ 5#8'% Mnd

the capacitor el ectrode openings and n the trenc I ne
capaci t or @l igtsryenihg ?@Webﬂtww thmdapaheartarre}n@lha amd ﬂhesscmhaareaprrpl etely

fill the t e

| nsul at vel TR Rl Byl nfe had ot & b S SRRt 9°
outer intetdhader hakesrah bympiieblunsienst dpddtongeQaad bpédiNg Wit kieng
mat eri al the interface; etchi.ng the insulative naterial within
the capaci Wﬁ'ﬁ&té’rer”éag}e ESECHH OV HNdiBHuT CRPariorYYaes PrfleratadPiathen th a

l'iquid et CliePgnsR dud db'ihlﬁfsfn%%ttl'e\{l@h whﬁm.@&@u@we%aéhgewl | portions
of the conductive material within the capacitor array area and to

renove al | fogningrendisHuumeieoviel wishis thargperitoeeleeiiode openingreandutigtin thce;
and incor pl%n%fu 'tcpﬁl[ t{ﬂ@ Q&CetléchgdéT@eﬁ glan htel?xleﬂ Ihtjagesgglp Cc'anO eéf%)rf i

area into a plural acit TR
wher ei n t hige uemuﬂluﬁtblcvﬁdtmuvemamgahmtiennm trdnsh ﬁm:r tie énshiatie¢ alateyiabafahe an

upper portlon of inner sidewal.ls of the c cti erial within
the trenchifCUBY arsaavingan & V&FO'&”&OH’FEB‘W%F t‘?‘{a @e@gﬁ%@il fgining

covering naheidtiat céaemenoiredabpald Mtegfa¥gr an entirety of the inner
sidewal I's of the conductive material within the trench.
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
faterally 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.

28.  The method of claim 27 comprising forming the conductive covering material to

be non-conformally deposited over the upper portion of the inner sidewalls of the



28. The nmethod of claim 27 conprising form ng the conductive covering
material to be non-conformally deposited over the upper portion of
the inner sidewalls of the 19 conductive material to have at |east
two different lateral thicknesses therealong. 29. The nethod of
claim 25 conprising fornming the conductli®ve covering material to
conprise W 30. The nethod of claim25 wherein the trench conprises

a base, the conductive materi ing. forned to have a portion over
and in congghyaﬁffﬁn?ﬁgn%$%ﬁ@ﬁk8§§g?%H%ﬁggg¥m§gpﬁﬁgﬁﬁﬁdg'?%%p%overing
material being in contact with said portion of conductive materi al
that is over anﬂ]in ﬁontact wth the trench base. 31. The nethod of
clai m 25 wher ei henethed ok gaim peamrising frekiag the copduptive sovering awtesipl the
l'iquid etchyfgiss@ution is etched fromthe substrate prior to all of
t he conductive covering material being etched fromthe substrate.

32. The nethod of claim25 wherein all of the conductive covering

material ig, et S 1 rior to all of the insul.ative

matortal 13 Depeh bR Phb G Lhanh shPodiesarsre BT Ehec

fromthe smbstisldietg fo3ed tA hared hpettioh of@mand gcontaet Withlie tyenoh base, none of

capacitors, .conprising: Providlq a substrate conprising a capacitor
sal Coggv?fwﬁég‘é?f RER L %ﬁ'ﬂgﬁw%&tcﬁ Bythspig pOFOR of spRicH o

array area,

array areama@isl (il id (NBaNEMN DdetRf Ofh BRIMGENL4BE capacitor array area
and the peripheral circuitry area; a doped silicon dioxide materi al

received over the capacitor array area and the peripheral circuitry
area, an ifsul afnnlAXPer QLRSS LRADNAAReTh LSRR K d6) LSEFEY §line
over the doped silicon dioxide material  wthin e capacltor arra§
area and tlhpidéteitiog ‘scnlyticaT 'satchbﬂﬁombamjbt;mte pri?‘tetys aﬂﬁémmn?mdtisé ﬂigveaing
plurality of capacitor ectro openings within the insulator |ayer
and t he ddB@ﬁ“@&?F@é”ﬂﬁggypﬁ eﬁ@#§$€a| whi ch are received over

i ndi vi dual capacitor storage node |ocations, the intervening area
conprising a trench within the insulator |ayer and the doped silicon
di oxi de nat%eri aihetmghoteiiniar e yhareinal whihe donductiap sevierioe mgferiayisgicded

20 from the substrate prior to all of the insulative material that is etched by the liquid etching

solution being etched from the substrate.

33. A method of forming a plurality of capacitors, comprising:

providing a substrate comprising a capacitor array area, a peripheral circuitry area other
than the capacitor array area, and an intervening area between the capacitor array area
and the peripheral circuitry area;

a doped silicon dioxide material received over the capacitor array area and the peripheral
circuitry area, an insulator layer other than doped silicon dioxide received over the doped
silicon dioxide material within the capacitor array area and the circuitry area, the
capacitor array area comprising a plurality of capacitor electrode openings within the
insulator layer and the doped silicon dioxide material which are received over individual
capacitor storage node locations, the intervening area comprising a trench within the
insulator layer and the doped silicon dioxide material that completely surrounds the

capacitor array area;



form ng conductive material within the capacitor el ectrode openings
and within the trench to line the capacitor el ectrode openings and
the trench to |l ess than conpletely fill the capacitor electrode

openi ngs and the trench, the conductive material within the trench
and the insulator |ayer of the circuit area having an el evationally
outer interface laterally therebetween; formng covering materi al

over the ipsylRtehdlaye Yna?etrfapgﬁﬁﬁ th@é élﬂ)@gl’ect?ycfaerop@}nh Ofnd Phin the
peripheral circCuitry area, an at era y over an uppe? portlon of

i nner si delgrichgo bie thh sapasiiciucdtdtpde npanérgs ahd thiettieheh tohesstthanwimpldtéie fill

covering teral erin n entiret f.the iInper
si dewal I's O%%H}g’t%rgeﬁ]’e tm? nﬁ‘ﬁ%@f’?ﬁ\e t(ﬂ"?rhi%?] F oRdu *P’S?’T&%ﬁ“ﬂﬁ gftm”rfge BEneh
openi ngs t fitdabgmsilaer e@measﬂmgcmmmey dr@d handk drh@evatisad 1Bt Qfterli@y@sicew t hin

t he capaci onggrﬁa% area effective to expose the doped silicon
di oxi de nat*Ef? Y4VEE% he capacitor array area while | eaving

el evat i onafgk M:n‘gléb%rmgﬁﬁa@ﬂﬁlfo@&qﬁe Hsulafde la@@xpﬁgp %llhteﬁﬁedb\@f LA®fthe
material within the peripheral circuitry area conpl etely covered wit

the coveri wglphmabmrcalttmqa hé latevslly eeopn ulay:eportletl @ﬁlrmgr sidravadio péthe
silicon di t e t hr ough the
et ch openi %gg%vtgﬁ%a%r'ﬁwmd] ﬂ% Hﬁ%%gthggpéﬁ% g(rinaet‘? | velat%f c@x?ﬂf‘%
out er S|deMmmMypﬁmbmnmssﬂéwnmﬁﬁtMHdmdmnwenm&ﬁarwathhéhmmhthe

on di oxi de

capaci tor ra rea, sal ing of the doped sili de

begi i ng. T TS THEPEBDE PHY ShatuiiyEing Beiebagy &2 BUGRoBRyroy e

peri pher al caphdi@vhiriyared eﬁect@@@b &IPS e a@;sédrsglcm%lo%%dﬂﬁéﬂm\{ it ﬁél al

within the capaC|tor array arealntoa{) uralit capamtors 34.
hq|

The met hod*4BRCIEr 4 32 While kening klevatiagail ovet@@mshgir@mmﬂtmdmﬁmgon he
etching of jithe faped: \%ltil1h9%£¥aﬂéjapﬁﬁgﬁﬁéaaéon?ﬂlé:tgly%é%}%zvﬁtﬁ tilt; east

sone of the covering mater rom-t strate hod of
claim 33 c@mpmngmm@nﬂomdﬂn@nmhsncbyeting material to be

nonconf or ed ov he u ion of the inn

o doval s it B BB s it SRR RR e B bty Hiowet g gech
| at eral thipekingss@n atligaideadiongsolutR. efr‘Eae/erfst«:mﬁe ghiteEiaéwal LforMbrarFiie
the liquid etching so]?tlon during the etching of 21 the insulative

material GOBLIGHE MatEH! Hithinghe papRCiRERY h'@aarﬁatdeﬁrt?lwg ¢lrthpreiencd silicon
substrat e.giodde b 1ﬁ@%hﬂéjth@fco%rﬁﬁ'o%ﬁéla‘{m{e@élﬁdtﬁ@r il Stghg &‘ﬁ]ﬁxla}amg

solution during t e etching of thé doped silicon di oxi terla
does not ediigHitylareagpnd he covering nateri al fron1the substrate.

of the couirrRg Ml ot iERE ek IR B bE EDARLGHGRE LT B %ﬁ‘%ccrfil m

12 mherelnmphmnmoverlng material is received over all of the
circuitry area at the beginning of said etching of the insulative
mat eri al .

34.  The method of claim 33 wherein the liquid etching solution during the etching of
the doped silicon dioxide material also etches at least some of the covering material from

the substrate.
35.  The method of claim 33 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.

36.  The method of claim 16 wherein the liquid etching solution during the etching of



40. The nethod of claim 25 wherein the conductive covering materi al
I's received over all of the circuitry area at the beginning of said
etching of the insulative materi al

21

the insulative material does not etch all of the covering material from the substrate.

37. The method of claim 34 wherein the liquid etching solution during the etching of
the doped silicon dioxide material does not etch all of the covering material from the

substrate.

38. The method of claim 34 wherein the liquid etching solution etches all of the

covering material from the substrate.

39.  The method of claim 12 wherein the covering material is received over all of the

circuitry area at the beginning of said etching of the insulative material.

40.  The method of claim 25 wherein the conductive covering material is received

over all of the circuitry area at the beginning of said etching of the insulative material.



