WD 2005/ 062349 PCT/ US2004/ 040252 CONTAI NER CAPACI TORS AND METHOD OF FORM NG
TECHNI CAL FI ELD [0001] The invention pertains to sem conductor
constructions, and to nethods of forming capacitor devices. BACKGROUND OF
THE | NVENTI %&099%%; 9Capam tor constructions continue to_have_ increasing
aspect ratios inonigher generation integrated circuitryPFENPTCHNMBE. For
exanpl e, dynam c random access nenory (DRAM capacitors now have el evati ons
of from2 to 3 microns, woktaiwestdasa@froadond Mkrosrogrmrmindg-urther, it is a
continuing goal to increase the density of sem conductor devices, wth a
correspondi ng goal to reduce the footprint associated with individual
devices. As ¢ @Elm@_ pdensity of capacitor devices becones increasingly
greater, the aval e surface area for capacitance decreases. [0003] A
conmon d@w&u t Ohe inyerdion wettpios tq semicapduetan josgtreaanmiangto aethcgeof formingf t he

el ectrodes i gsli&ds, devi ce is shaped as a container, and subsequently
dielectric material and another capacitor el ectrode are fornmed within the
container. Typically, only the interior surfaces of the containers are

bei ng utili zgACkQROCNPAGE rRRQRVENTfGM¢e area. It woul d be desirable to
utilize exterior surfaces of the containers for capacitance as well.
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weak, and %b%ect toto %I ing or breakin 'g from an ase.. It wuld
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avoi di n ng or, ot her of struyct L n rit he h h aspect
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pedest ader(sity offraphiitofl @s\icxR. beChrdeOincrebsirgie heatar,ane avalbiblelsarfaavaregfdrs shaped as
a pedestal and subseguently dielectric material and another capacitor

el ect r off®2513CF BPHESSver and around t he pedestal. If the pedestal is tall
and t hi[ago3jt Aa:onhmnsdapamtaucaisltrycnmaé(a andalizdizpeinet deviapdnengf tioe  br eaki ng
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whi ch aVo (gle} topplln 0SS Y YRCEGr | pedest al s.
[ 0005] Adathes ugfbacttbaeeleq’umdatar&)ﬂwrm@j wigttin the@sttainer. p&fpﬁcallyrmniy\xae @ttbrbysurtaees

probl eng, i Oﬁ&g reaﬁ’e%ége%th&édf c%%c?ﬁwcg @gﬁe(c%ta ltt Q/gpldtbg%e%% 6,8 can

have appllca suc 062349
PCT/ US280@ic) 40582s oswlvnwme}s ftrn-{apamma@wel[ d@lﬁ)‘eqtunaﬁelb rexpesiipeoftboth the

i nventi ppbngl MRS ioRsIMRIBO b ForkQREFHAGING a PG RbbLi¥atR cdndBAG: HRY container
structurally weak, and subject to toppling or breaking from an underiying base. It would
therefore be desirable to develop methods which enable exterior surfaces of high aspect ratio
containers to be utilized as capacitive surfaces while avoiding toppling or other loss of structural
integrity of the high aspect ratio containers. ‘

[0004] Another type of capacitor structure is a so-called pedestal (or post) device. One of
the electrodes of the device is shaped as a pedestal, and subsequently dielectric material and
another capacitor electrode are formed over and around the pedestal. If the pedestal is tall and
thin, it can be structuraily weak and subject to toppling or breaking from an underlying base. |t
would therefore be desirable to develop methods which avoiding toppling or other loss of
structural integrity of pedestals.

[0005]  Although the invention is, at least in part, mbtivated by the problems discussed
above, it is to be understood that the invention can have applications beyond the addressing of
such problems.



devi ces. Conductive storage node material is forned within openings in a
mass. A retaining structure (which can be a lattice structure) is provided
in physical contact with at |east sone of the conductive storage node
material, a %) %ently at | east sonme of the mass is renmpved whil
utilizing the fetaining structure to prevent collapse of PERESYEHAIER ve
storage node nmaterial. After renoval of at |east sone of the mass, the
conductive storage node material is incorporated into the plurality of
capaci tor d@fmﬁ ?RYBETIQEWQ\V@NJHY)‘?\J storage node material can be in the form
of a plurality of container shapes in sone aspects of the invention, and in
the fol0A06] alnmn@raabeqt)/th@anpraidmsmddl@S(adnetb@s@fsﬁ)fmlmg @phlé&htya@@em@orof t he
 nvent | @flioet ORBHducit 08188 A0GFfhateh s IMED WA oBAFUTARIAS T el
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ot her r%egp%conﬂuwveéqyeb@ﬁmr@pi wéleptaymatqr@' ar&fw@cyomqw%'aweafe gas@mehgs and

Wit hin ihBfpdh@B%e cdhRitdr deSicegonduct i ve | ayer within the openings forns .
container_ structures having outer sidewalls al ong the first material. After

f or mi ng [9408] f | InAne@spRRich® FeMtioPeaNCORARPSEH A MM PrENG FeRACToaHeYieesst sone

of the ahmm% aRBhgiut@dn doPnphieiAB waflerhOry @XBP Rejichl ak@ﬁ@iothmh&ﬂ ®iasndiory he out er
sidewal | s of the Qtalne structures. A capacitor delectrlcr‘rﬁ'g h is 2
said other region ot

WO 20053 By Jegien. PRSP PRIWGS® Hre memory array fegion and

region can be, for example, a peripheral region where logic circuitry is ultimately to be formed.
A first material is formed to extend over the memory array region, the other region, and the
location between the memory array region and said other region. A second material is formed
over at least a portion of the first material that is over the memory array region, and over an
entirety of the first material that is over said other region. Openings are formed to extend into
the first material, and a trench is formed within the first material over the location between the
memory array region and said other region. A first conductive layer is formed within the
openings and within the trench. The first conductive layer within the openings forms container
structures having outer sidewalls along the first material. After forming the first conductive layer
and the second material, at least some of the first material is removed to expose at least

portions of the outer sidewalls of the container structures. A capacitor dielectric material is
2



formed al ong the exposed portions of the outer sidewalls and within the
contai ner structures, and a second conductive |ayer is forned over the
capaci tor di electric material. The first conductive |ayer, second
conductive £hs,@Ahdedi el ectric material are together in (g ﬁor ated into
capaci t or deV| ced " 10009] In one aspect, the invention ihcl/leRL040252

sem conduct or constructions. An exenplary sem conductor construction
conpr i dersned adarigshe axreskdptonseof timostgr sdavays pedividiin thef donteiner shiedieen t oget her

with a 5,0 QRoo %ﬁu&tﬂ@rh Epﬁ f%ﬁgr&ée%é @Xpercﬁ&‘ Qecﬁf@mﬁtelnglcal{ﬂecf*ﬂstbet veen the

menory array region and region. A plurality of contal ner
st ruct peeducAVelajer saond Renduslivropyer and éjﬁ‘chbjl repleriafpee t@@?ﬁ‘%{r IRrPYaeddttar es are
el ectrlcgﬁé&,&gr g&ngddctive. The container structures conprise inner sidewalls

within the container structures and outer sidewalls in opposing relation to
t he i nnE1008] deliane espech teg @&%&tioemhweﬁ FeTicarquetor RRRYMPIANS; ANGRY8MPEE d ot her

regi on.seki@®n8li@6tdonstalction edtapHsat la\éﬁbé'fﬁaft@ﬁé\iﬂrlg eht%ém@ryl a"ﬂia?rr iosbekmeal | . An
electrically conductive liner is al onr%Pt e sid the material. A
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capaci tmmmas;bmpﬂtsé BAG. sncﬂWaEstlﬂES@Rl SRt Shructines BRAVEBIGSEWIEQ] Preferred
enbodi nents of the.i ﬁvent Wi th.ref er encgg{hce)r th
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conpr i siutey Stdeelalla:cpfda@cmmer@tw@ﬂresl @ setoral epngdudtive layenhig oyerithe F@mﬁchc])r Fig. 3is

a di agranomtd r(f]ate%losl'%e%SﬁEanP%} ucf(‘l]gé’vd%iecf_[fe(?nef %rgal F%%%%oﬁéc&ﬁ&%%at@h&m at

a processing step subsequent

fragrrerﬁtf%tf%@etl”@pmv@r@watﬁd '@tOgia?h"éldm@h@ﬁP@pﬁQt@ﬁ@ﬁTﬁUmﬂﬂson conprising the
fragnent of Fig. 3 along the line 3-3. [0015] Fig. 5is a diagrammati c,
cross-sectional view of the sem conductor wafer fragment of Fig. 1 at a

processi ng $iFige DEFSSBRTION OF JHEHARAWINGS g. 3. [0016] Fig. 6 is a

di agr anygjrpf t %féﬂe@\@nqiodﬁqe%%fqmﬂu&%ﬁ aRORSEA Rl KRR EhdG0 LS
fragnment of Fig alondqrthellne 5-5. [0017] Fig. 7 is a viewof the
g

Cross- sf@’l%"l”?ﬁha‘@f)mpﬁ'@”” MHeh at a processing stage subsequent to that of
Fig. 5.[d9918] Fifji Ois BdidgradmBtic @rsBREIdhal e ¥ £¥erRitorftiusRWaRA BHEHhET anaf er

fragrrenat clorrprl sing the cross-section of Fi q 7 along the line 7-7. 3
preliminary processing stage of an exemplary aspect of the present invention.
[0012] Fig. 2 is a fragmentary top view of a semiconductor wafer fragment comprising the
cross-section of Fig. 1 along the line 1-1.
[0013] Fig. 3is a diagrammatic, cross-sectional view of the Fig. 1 wafer fragment shown at
a processing step subsequent to that of Fig. 1.
[0014] Fig. 4 is a fragmentary top view of a semiconductor construction comprising the
fragment of Fig. 3 along the line 3-3.
[0015] Fig. 5 is a diagrammatic, cross-sectional view of the semiconductor wafer fragment
of Fig. 1 at a processing stage subsequent to that of Fig. 3.
[0016] Fig. 6 is a diagrammatic top view of a semiconductor construction comprising the
fragment of Fig. 5 along the line 5-5.
[0017] Fig. 7 is a view of the cross-section of Fig. 1 shown at a processing stage
subsequent to that of Fig. 5.
[0018]  Fig. 8 is a diagrammatic top view of a semiconductor wafer fragment comprising the
cross-section of Fig. 7 along the line 7-7.



WO 2005/ 062349 PCT1US2 O O 4104 02 5 2 [0019] Fig. 9 is a diagranmmtic,
cross-sectional view along the line 9-9 of the Fig. 8 fragnent, and
illustrates a slightly different aspect of the invention than Figs. 7 and 8.

[ 0020] Fig. I vi ew of the cross-section of Fig. 1 shown at a_
processi ng %/g)ggfﬁ%%ﬁ%sequent to that of Fig. 7. [0021] FHQ/USE04/040252

di agrammatic top view of a sem conductor construction conprising the ,
cr oss- s@ot$lon Fid. 9Fs g diabBarahetig ctobe sédtineal V@wldond 106 22¢ 9@iaf thelPigi& a :

di agra i - t] i -12.0of Flg. .1 023] Fig. 13
s 8 VTR RIS o 08 JRgehidRpsd Bind gt g Bros ena 800 g

al t er nal002e] t drig-H&tis eivieRiof thel@oss- oA of Fiigy.1 shdwh @t & Pdcess It stegre

Cross- i Q i &Fid Shown at a processing stage subsequent to that of
Fi g. 1%86%88%% (gtlg’ll5 &Fi%ﬁss a diagrammatic top view of a fragment of a

seni conidgetlor Flé@)ﬁét% a Sidgeammatisripp Visw 9fja seimiceRr@isiar sepstiusierbiormriging 128 al ong

the |i '?:?os%éééfﬂ)no&ﬁ@.z% al%h@thejiﬁei1§—1@ di agrammatic, cross-sectional view along
the line 16-16 of Fig. 15 [0027] Fig. 17 is a viewof the Fig. 1
cr oss- sE922lon R&drrs adiagrampeticssessestanyonaibe depibti2 of 69t Hat of Fig. 14.

[0028] fod3) 18&id.5138s RS ASAPEhE Gnd PR1Y beMg Of1, Bnd SHBWEANSIdEéRINgWRIer fragment
conprising ~the cross-section of Fig. 17 along the line 17-17. [0029] Fig.
19 is &lenaedmihat Ptli9cteess- sectional view along the line 19-19 of Fig. 18.

[0030] foo24) 2Ckid.Si4as 8ivRGr FMMBErbSEs-sctiOs 6@ at dHowa lat Hipeaesding@istagan conduct or
waf er fragnment at an_ exenplary processing stage of an aspect of the present
i nvent iSYRCERLERAA R 0900 hat of Fig. 1. [0031] Fig. 21 is a view of the

Fi g. 20[oopsss-mgctsion delapammatic tap Pienet 8 saggest dgsenicopgasoenhsttustibmat  of
Fig. 2 w of e ﬁagl 20 cross-section shown at a

0. [0032] Fig. 22 i Vi t
bt oces PRGN o Saseaiha e 0T Fele Ry, T. [0033] Fig 23 is a
di agr anfo@Rélc, Figp 6us ewiagfaramsiEntoesdentiboal vieafdond thadine h-16§ bbiip. . a
Ui S na. St L . CC
by csent LRRTEntGn © ROBHA 4 £0. DEERLORNGT Al S BB SREE Sulienlil, - o4

of FigtloR@toffd@3%] Fig. 25 is a diagrammtic, cross-sectional view of a

Four tn DSsBC e bogRE R et g Ul B o B B o R s e,
cr oss- skeerpemedction elvigf17lgwihe it dr wafer fragment shown at a
e A, PG5 ROyl e OLABMSAN A by gy o L1e, |
shown al0080br oue <) in g diagsayematic, cross-sectional view of a semiconductor wafer fragment

at an exemplary processing stage of an aspect of the present invention alternative to that of

Fig. 1.

[0031] Fig. 21 is a view of the Fig. 20 cross-section shown at a processing stage
subsequent to that of Fig. 20.

[0032] Fig. 22 is a view of the Fig. 20 cross-section shown at a processing stage
subsequent to that of Fig. 21.

[0033] Fig. 23 is a diagrammatic, top view of a semiconductor wafer fragment shown at a
preliminary processing stage in accordance with a third aspect of the present invention.

[0034] Fig. 24 is a view along the cross-section 24-24 of Fig. 23.

[0035] Fig. 25 is a diagrammatic, cross-sectional view of a semiconductor wafer fragment
shown at a preliminary processing stage of a fourth aspect of the present invention.

[0036] Fig. 26 is a diagrammatic, cross-sectional view of a semiconductor wafer fragment
shown at a preliminary processing stage in accordance with a fifth aspect of the present
invention.

[0037] Fig. 27 is a view of the Fig. 26 cross-section shown at a processing stage
subsequent to that of Fig. 26, with the processing stage of Fig. 27 being analogous to the stage
shown in Fig. 10.



subsequent to that of Fig. 26, with the processing stage of Fig. 27 being
anal ogous to the stage shown in Fig. 10. 4 WO 20051062349 PCTI US20041040252
[0038] Fig. 28 is a diagrammtic, cross-sectional view of the portion
illustrate Fig. 27, and i s shown in accordance with an aspect of
t he invent ?‘8§§0(ﬁﬁgir3ﬁ%t| ve to that of Fig. 27. [0039] Fil§T/¥g0q+040952
diagrammatic top view of a fragnment of a sem conductor construction

i |1 ustrEOB8ly drig-@Baspdagsanimatis; cfoes-seational viewad thiaprréoniiiydratad asfBde Figof t he
presenty; QYRREHRh in abOFEH celith an‘?’e% }9& ofthd i RBRESH @{e'rr‘r\atltlé’fb t\‘lbtec‘!f/ Fﬁd r?? fragment
of a sem conductor construction ustrating anot her exenp I ner forned
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nmet hodo or forn1ng capaC|tor constructions in which a retalnlng
struct uE r figit30iig 8 diageampalq top yiew o A FrameaiiRh 8iSeBycoBrdieneastrucien uct ur es

(such QlﬁJsﬁé’tﬁbfﬂnBﬁélseMmpﬂﬁgﬁl%r%rﬁ“)ed%a&BFo%ﬁc@Wﬁﬁeé\@b&&ac%f th&'Bregafaci t or
el ectrode structures are expose with an etch The retalnlng structure can

thus alM@pi%te, and preferably prevent, toppl i ng and ot her structural
defects occurring to the capacitor electrode structures as the outer

sur f aces of e stru es_are_ exposed C i ectrode structures

can be stof: é\'%@géﬁﬁﬂ'w&” 5@B§FEEE%‘Qr€}ﬁ§§me§§%ect of the invention
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1 1
2 omt a1 IR T B g Bl s f s, o s Flized B B SorBRRg Wikt et ch.
The r etsauaumg (sugh raE cbutaBe ot pbbelﬁiala)l dsewmtsrelewalmcbfpmeaeba&;faajltdrplqntredee nt,
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but al 50, ,fas JPrQ& of 178 st%&f?é/seére e?&% LT PR %d%‘cf?or'eﬁec&sgdé‘#r@ﬂly&@& e gaseous
of 'Rat ft SRt Th I ners, Ich u

r emoval erral from € con y exposes
out er Simrfamresie@trudzth@scont a| ners The renoval of material from adjacent the

cont al Rihof 2y BELAGECIBLLSRER RIS ABAGOH ABIGoE! Bl o084kt LV cal

process ng, m con tor fer w ave one regli on correspondl ng to a
menory CRPRAIP! consiucinng: Iﬁelvhlf#he@ resainipe siryshibe &1 latiice; iscutiigadde poleracaguative whi ch

| 0gi ¢ QonRiRRYas dukdrGliehvals bhd Co&indre BRESpo & RO 8gl. Phe IdaEniRg esent

invention can formthe retaining lattice over the nenory array, while

utili ziS¥ycHieecas s ahayiate and gfgfe[r 3kt PraYantitoraling And Abey sifuciued detscsor m a

pr ot eCtdc\’S@rnh%beﬁe w.nérbasm%rm&esruﬁ!acerseﬁtr@rboh@wwr@a@cetxpém paeider al region
fromthe et utilized to expose outer surfaces of 8Oa0|tor el ectrode

st r uct UHiBeediip retgip thegsepianess ?Ségg‘d eEgh m?,\{lqleowppegﬁpréh% NSRRI PAaIS? or mat i on
of a tnrReebles brardoVea haBEMBEINER b 41B® WEEBPGasealis RYndva  Gihtéilifrorhhe

el PNeL Bl ah8) S B ity L0 PE S TR E bt iy the trench
removal of material from adjacent the containers can be accomplished using an isotropic etch.
[0043] In typical processing, a semiconductor wafer will have one region corresponding to a
memory array, and another region peripheral to the memory array in which logic or other
circuitry is to be formed. Methodology of the present invention can form the retaining lattice
over the memory array, while utilizing the same material as that utilized in the lattice to form a
protective layer over the peripheral region to protect the peripheral region from the etch utilized
to expose outer surfaces of capacitor electrode structures in the memory array. The invention
can also encompass formation of a trench in a location between the memory array region and
the peripheral region, and provision of a protective material within the trench which protects a
lateral periphery of the peripheral region from attack by etchants utilized to remove material
from the memory array region during exposure of outer surfaces of the capacitor electrode
structures.
[0044] Various aspects of the invention are described below with reference to Figs. 1-30.
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| ateral periphery of, the peripheral region fromattack by etchants utilized
to renove material fromthe nenory array region during exposure of outer
surfaces of the capacitor electrode structures. [0044] Various aspects of
the invention are described below with reference to Figs- 1-30. 5 WD
20051062349V@ENSO3€04/ 040252 [ 0045] Referring initial IpgTius2004i940282, a

sem conductor wafer fragment 10 is shown at a prelimnary processing stage

of an gy |a@éfé‘|§@qﬁ|¥|a19ftoﬂge1pé 85RBSNUBNENEIcPRaghERATRNENW atGONPT i Ses a
substrate 12. Substrate 12 can conprise, consist essentially of, aor consist

of, f oPreligiraprecessipssiapg et aff P’FerﬁTéo'%’ Y BPREShON the RSP LdR5BHC W FRIBEEKSr ound

p- typecéiﬁ;ﬁk@a‘sasT@statéM NSubsthRr12r eh &b Ase) toridi esdentiamy df h@tcoh@btlopvior t he
ternms "sem conducti v sem conductorﬁa[?aé]? ir ate" are defined

to rreaﬁxaé'i‘R}e é‘&?@?ﬁyﬁé P@&Hﬁ}‘?%ij?@%é’@ﬁlb@@fﬂﬂ%di R/@pe P aldMc| udi ng, but

not | i imtdredtation ofxbé klam@tcfam:mthe/ternmkemioah@@mamfrae aedn conducti ve

waf er (either I es co material s thereon),
hnd” seretsadk e RE s @be BTe e ety Y RueTAr iR GoBpNs e aebkisrhe

conpr i siatgiab trickdinggtdue notelintifed td,oeilk semiacheudist nateials sueh es a stemmngtucslu@por ting
struct ure. d.ncl limted trates

b duc
descri B8 ’réebovealfor\[ed%%as%tgmggesf%ar%prf@g Oihealm\#ecﬁ@%q % §,[|‘5 %r ee r]%ﬁgt regl ons
14, 16matediall8yerRexithemalde orccroas:mrhxbmj&)rmpmsmgrmﬁrrmmateqratsayﬂne@lrmﬁsubﬁ’egebn 18

corres Pe‘?é‘rg 14 r% %@&9@& Lﬁmé’runéiﬂﬂﬁ‘g&l pFnd)t R tﬁ) Ll Joﬁ@uc‘&()erﬁﬁd"&?rafe@”

correspon 'a SO- eral region is
referreebcribeca@bcaeperl pheraI regi on because |t IS per| pheraI to the menory

array BN sulHBRE® il he ik QU Ide AL 4 NBLNEEC HichiN r@ssoci at ed
a

W|tht ntro ta f rom: nmenory ewces ssomated W th
menor ycerreseyndSégnadmenlarymay cegusé\ d%e;gm $rcenesiionds e fqginaradher thasghen 18.

Regi 0nm%ﬁwoﬁpéﬁa%ﬁ@&&qsanlﬂ%aﬁcbr‘?@s%bh@ib RPLWSRle L6 E@l@Hblénp‘ﬂerré’rYedl@rg'ﬂ{é 14 and

the periph era circurtry associated with region 18- T nes are
provi dEdianHs sigredde As amgtrhiesal region Pecagesisosr 'Eh?rﬁﬁowméﬂ’@"yﬁﬁyrﬁ%@o’? egi ons

14, 167gn6kiIN-SoG LifdufiyRed W ichcditAPastbEibiet With the coAkrbOsi lafdl flowtbtand @¥inces ( not
shown) coul d be associated with region 18 at the processi n\g sta of Fig

1. [ OOFR[MORY PvifeaPRIaiagd WIdRemPBATay reditlt vewe bﬁ@ﬂ%”l‘a&da 'i”bﬁ’l%’%ﬁéra‘ 22, 24

?nd 26re’1};r<ﬂu wmyonwatdarresmaswa ek He@&}ée(hﬂhéﬁmeﬁfor)s&w rtegfbﬁ 1342nd ede
ocati ons

an. correspond to, e

conduc TP Gk AF TS B FATolRs LRRDHY I 2o RIOUSHR JEDPET SOMREHCHRT al o
substr at & de?naremdtrervatumscmmu@teg\m]spadmsarai 8 adaniigligth wetshusulest rat e 12.
Al 't houg i tsher géie L r tt Soor\ll\e a{)el sDe r ?‘ifﬁe' erl ectr |8caﬁh}ey : oréduct ve at the
pr ocesEAHYSHgYEiayces{ngt sHown) colld beagsqgiatn Wi} 19858 d RRe® @'In%é Pcally
conduchbf Kig. 1rrat erials of t he node | ocations coul d be pr ovided at a
proces r{ Fi %\ aé%t r, aspects of
Phe i rogsm: ontwally SFakA kb hudlocki@eaute £, 222 R ARSI et el y
be el ewtﬂmn cantoyy array region 14 of substrate 12. Node locations 20, 22, 24 and 26 can

correspond to, for example, conductively-doped diffusion regions within a semiconductive

material of substrate 12, and/or to conductive pedestals associated with substrate 12. Although

the node locations are shown to be electrically conductive at the processing stage of Fig. 1, it is

to be understood that the electrically conductive materials of the node locations could be

provided at a processing stage subsequent to that of Fig. 1 in various other aspects of the

invention (not shown). Node locations 20, 22, 24 and 26 can ultimately be electrically

connected with transistor constructions (not shown in Fig. 1) and can correspond to

source/drain regions of the transistor constructions, or can be ohmically connected to

source/drain regions of the transistor constructions. Transistor gates and other components of

the transistor constructions can be present within memory array region 14 at the processing

stage of Fig. 1, or can be formed in subsequent processing.

[0048] A mass 28 is formed over substrate 12. Mass 28 can comprise a single
homogeneous tayer (as shown), or can comprise multiple layers of differing composition and/or
6



connected with transistor constructions (not shown in Fig. 1) and can
correspond to source/drain regions of the transistor constructions, or can
be ohmically connected to source/drain regions of the transistor

constructi stor gates and ot her conponents of the transistor
constructlgﬂéz%%@agggpresent within menory array region PRA/GROMHEIF ocessi ng
stage of Fig. 1, or can be fornmed in subsequent processing. [0048] A nmass 28
i s f orprydicehpeopesiiass tMasts @8L2n chiapse? Bortsish essenially ©b ca cengir lotondhamogeneous

ana or <S8 G BB Yey AR B  IP A GT b o S Ul el cEhRLSSEHIRRR! 500,
conpr i gfeor aoAIst @ rnegsAtd Albbippbesphosilicimelst ( B@B@r@lm@n s (SQERslicarcal | y
| nsul a&b%ﬁ/ rﬁ%@ﬂhbah&,-te %IQSEP?’@(% %@&nﬁ%ﬁ%ﬁg;@@%g&%lgs GRdBfidone, consi st

essent| , Or consis one or or ophosphosil'i cate gl ass
( BPSQ)nitrigpi mwegmg@tsvsw% will cormpiise, eensist aeseniitiy SHIrosersid &t dlicpnand (PSG) |

bor osi biygéd. eMQ:’ssaﬁ?cm a tHBERRE Bvdl B8 Srat@ oS idr b&ple drh bt 5l0BoA e
aspects, "nass |1 mprise, consist essentially of, or consist of

si i corPoxheo; OM@EWYPW%W@@&‘&%ﬁtWéssaOftaﬁP%tk%%ng ver substrate 12 of, for

exanmpl ggo4e] omagb@lkin n@@@ﬁs {alo réepbd 1ods ARG sRdlurky 8O BabAmedWvbl mBayve a
t hi ckness_of about 000A. [0049] A retaining structure %al so referred to

as a I%Qtl%t@'ng‘QrSUE?tHrree?)O%‘a@qo Pfigk A8iR0IsVIeMORaRESUS SQMPegA; Hi $79 SOMPHIES ure 30
can CoRjIdr $foré laybmas anffbm@@ﬂmmm Cmr@lﬁ%dubﬁrbrowssmgm&@ﬂwﬁd tsfow)tao or nore

a1 oSt e BronaEs Brcpiencapud bl S B Sieoles™ e ot some. o

r et ai nAdS‘t@rclmgly:rrdatainlr@Gnatelm GO pebfergbly pomﬁrﬁﬁs fai dﬁ)@pﬂfﬁltl@”l’ 1oa/lfh|<30atpe§&$i edSraé)bfy
Conprlses

O BT e R s S RS S

conpri Gmnpnsélarfsse;t meadréad, iaabl stractdresiOraactbercensSdereditv doenprioasisdesreldngterigdarpri se a

secondw f%t n]'ia(?ena\f\’[% u(ftpnétg\gsélegtm;l h%Pur A og’ge ég\ﬂte ﬁgBIIeFJH ing$t Lﬁﬁ}ré %! ly

etched. Tn so nirn se consi st
essent widlchynpase, coms:st@asanﬁallyo:ﬁ tmcbnmirtvf sitigbnrant mdpgan. |mara¢v<emp@mh@e§zt aspect,

MASS 2:% %‘#é wﬁl cthsSee cor?s%%k%ntlglg/%g n&r cgllmélé‘f o%orogﬁosﬁgfgﬁﬂoﬁfel gﬂ:;ss and.

bor ophosphosi 'ass an I ning struct conpri se, consi st
essent isdgining sifuctuye 3¢ @ﬁbctompnsafcogwsﬁ Qﬁ@ﬁntuallst ¢fi ereconpipt of giieerneiiridex émpl ary

aspect g d{'f?e?%xgrﬁpl‘ﬂylelspga ) wﬁ%@ﬁlbﬁée @&%‘?‘s’i‘%’s@nh%ly%’orQBné?Q'ﬁHééedcgr doped

or undoped silicon- con al ni ng g ass and I'TpOSI 1 on 30 conpri se one or
mor e | Wydepsd sifennsiostainieg elasseid aamppsigen 3 yillcomsrisa Prrﬂgordnorgllqyﬁ@on nitride;

t oget hegnsistif eé},@ﬁtléﬂp offRF BorlsYiRG §f silkBARitdle) ﬂﬁeﬁ%ﬁﬁm bﬁ’é bdm&e lay@fs consi sting
of silicon, ers consisting essentially of sjlicon, or _ consisting of

si | i cofpnsistipg %ﬁ%‘i‘% I¥ &F, QrEPSIRING O5STicPR o AheRYPTS COpRITE ey santinty ofsilign. iok on.

[ 0050] cdnfsusfn@g &i Nicog cah rcambm&ara&pmssmb@ afF6esycAlstaftinefsilices. consi sts of
structure can have a thickness of from about 50A to

silicon % ﬂ t he
about 30 éﬁa'”Wp"i“t‘QPT%ﬁ%qnﬁ'sﬁaﬁ?éer&'a”X ¥i YieBsists of siignn pitrigpdhe | 1
str uctstmtdﬂ@carom@lasm&k@esstoaﬁ&n@boutaaparts abcﬁutssldooéoahcrw;bmam}evuwMe asilicon,;

;Bgu![ a%ega%sﬁ ofa out 986'A nff s{rucctlure%%%orh]w%\r/lseesaa éthl:kCo naei/%?s (9 smcon mr%g%% SRl

silicon; the layers of silicon nitride can have a thickness of from about 50A to about 3,000A,
with a typical thickness being about 300A; and the layers of silicon can have a thickness of from
about 50A to about 1,000A, with a typical thickness being about 200A. In particular aspects,
structure 30 can comprise a layer consisting essentially of, or consisting of silicon nitride
sandwiched between a pair of layers consisting essentially of, or consisting of silicon. In such
aspects, the layers of silicon can have thicknesses of from about 50A to about 5004, with a
typical thickness being about 200A; and the middle layer of silicon nitride can have a thickness
of from about 50A to about 1,000A, with a typical thickness being about 300A.

[0051]  Fig. 2 shows a top view of a semiconductor wafer fragment comprising the Fig. 1

. cross-section, and shows retaining structure 30 extending entirely across the upper surface of

the semiconductor construction.



with a typical thickness being about 300A; and the layers of silicon can
have a thickness of from about 50A to about 1, 000A, wth a typical

t hi ckness bei ng about 200A. In particular aspects, structure 30 can
conprise a layer consisting essentially of, or consisting of silicon nitride
sandwi ched WOt20#8@62349 pai r of | ayers consisting essenti alpovryed004@02860NSi St i ng
of silicon. In such aspects, the layers of silicon can have thicknesses of

f 50 h 200A,

and t ndofitar ety B} o s oftrite B o 2600 B RS Yo 3B o about
50A toaab%areiqro@cfthroum tetainmgptnﬂmheﬂhlroksmsamwrtge abdritoc800A. [ 0051] Fig.
2 showg  AchRR Wihe) ﬁ/l@heﬁslﬁ'ﬁ BPﬁflgﬁétQﬁz‘l’}@v[ure @ ri@déhord&?énﬁgbb%%d%e Fig. 1

Cross- sectlon OWsS re al nin str’ exte entlrely acCr oss
t he uppeng §?mvma@@gof3 Theeow@maomdbmaemve@ohugln peieact wto, nANiinEes A062349

PCT/ 32, 34,
%6, 3gotig R RAmag citre oSRuRES L O Eledi RN O pat g oo o o i g

st r uct QPRSINBIS cafrhaye argelewailgn phirem abad @do RbeEE MIRENESNWA BEENUR Wisthah upper
surfac Qb&ft 03 Llﬁ%rtoﬁatl'ﬁe %gennﬁcﬂ 4B sh&len 2386e bRl ioafs pé’r@pheaé’s adfiuaisled @y bei ng

shown in Fig peni ngs can have a very high asp ect rati o, and

ul ti nmatheltge ‘éi?‘é °¥ 6‘91 ‘F b E‘étdt 'p & Dg WideSiRpocBgdes ?Qﬁ“'r@érﬁ’ﬁalhﬁ\fﬁ athershages s ed

bel ow) gpdrihgaapt 84 @ba\'gs appLeLtaa, 44,18, 5V BLNHNAGA a‘iéiﬂltlhﬁ\éby @mz@i ®véti on of from
about 2 to about crons, .and a maxi num w about 0.1 mcron. The

openi n§¥ %P‘ﬁsgﬁ?ﬂﬁﬁm{% CH%R}%‘CE‘?WSC@I? QFCUSE?%‘F‘ AR FB‘FI‘@LF'@‘@’ (as i I | ustrated by
L he toqgw:ﬂwh(rhe Epgungqs)sz but 36, B8] 4, 1D dae46)AGEEE 52pahd hbdretititnedpeai Ngs can
ave other sha e 6, 38, 40, 42, 44 4 48, 50, 52,
PR BB et of SPEDMRR o arine S crtned Y gl defisc'e
const r ichedwihin azsat[brstﬂmfsaedstrumtmmt(e Agbagh tréredh@s. is fldE8bride openi ngs 32,
34, 36 a nory array
regi onS'Tiﬁa?e%gs'Hs P&hcet?pe%%%%ger rﬁeﬂ\}\%y %rrafﬁeguogﬁed,h%ﬁd L&gr e’gqé)p'\é%é%wrget rench 56
is fofammdd wilizingnhd sroee eton ag Grad hisesido sirmulbe Dmnlrilgs lttslto bhowgtierstoetittat B8 i s
shown i v I ion 14,
and. acioio o3 Tk ARRRHRpdeatiol e B RREw B T SR aBHERINELT
formt hwle@MDmgthe qpemnss pYerthiee rmﬁmewarr@mdeQJMtlntSh@ agpeetscthe etoh ubkzedity
al ter ngf i\ rf?:ﬂ%ﬁﬁb@go&cﬂﬁedsé‘tﬂg\mrrorL%r@?@r‘%é BroRRiflel o RARFALtdifam t hat
utilized to formt eni ngs over e menory array region. In such aspects,
t he et éPﬁﬁﬂQSIQSQCé‘dPT‘Fd)W”h memom@rrayrre@v@m%an be conducted either prior to, or

after, jobsaet ahe Wrinklidesk tﬁ&cérﬁélﬁértﬁ@nlﬁ%%hﬁlﬁfemoﬂﬁ @oﬁﬁa%‘& feed with
nmenory array regi on 14. [0054] formation of the contal ner openi ngs

wi t hi nIrRRGhoyi fﬁ@?@é' n A g g1yl tymically dereomrlishasthy it RINING 8eBePEsIstBasoul d
typi cal r{oYsﬂQﬁvrﬁ%IQ PROtbRASSHaic b.lo&égsmfg%rm MS@ql@ﬂw ﬁémérﬁﬁg 5r§§th<em {ro@tths hown)

wth ph0t0|lt rap |1 C rocesslng %a &Eent tra sferring a pattern
from t R&terpes AR yndeiying Batg iRl %”%60 lowps gy &8 aéﬂfd 282159 owed by

r ermvabh@bretanbﬁnmt tlwemdtonmb@tapmesec@tremk assoeRitqitroforhdtieg loftplal C

reqU|re

pzraT'&3 Q}]casd r%gs Oc%ln e relaW/eHy s‘mngerr{i ng ccordlngny an antireflective fayer (not shown)
can be incorporated into structure 30, formed beneath structure 30, or formed over structure 30
in various aspects of the present invention. The antireflective coating can comprise, for
example, either a hard film (for example, dielectric antireflective coating, (DARC)), or a spin-on
film (for example, bottom antireflective coating, (BARC)).

[0055] Openings 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52 and 54 are formed in an array
within memory region 14. Such array comprises rows and columns. The rows can be
considered to extend horizontally in the view of Fig. 4, and the columns can be considered to
extend vertically in the view of Fig. 4.

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

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



patterned mask can be relatively stringent, and accordingly an
antireflective layer (not shown) can be incorporated into structure 30,
formed beneath structure 30, or formed over structure 30 in various aspects
of the presgnt, ion. The antireflective coating can conprise, for
exanpl e, ?&epbﬁéﬁgéd film (for exanple, dielectric ant?@é??’@?f‘t’qwﬂézcoatl ng,
(DARQ) ), or a spin-on film(for exanple, bottomantireflective coating,

( BARC) hn efcB@bllayep ot stgsvn32an Bd pro3tled B8iwedd matilial ZB8landiyded 0, B0 2454hdand 54

are fogéfggtﬂa{‘t?g%pa&@@st%%ﬁ et T SBY ére%gfgm%f r@agg} B Rt ﬁq%@&hﬁ\gs rows

and cofums con5| ed to exte orl z he vi ew
of Fi gmatgriatsrishichize teoswiiane otamsbeted@mﬂ/éeele@mw deésase(net Sh@wm @uﬂppgted n the

vi ew Ogéﬁgggﬁace Ju‘?ﬁé%uﬁ%&@%ﬁ&t%ﬁ% rr%?t?]rla{a% ‘]d?’&us% befly), 4Pe 44, 46, 48,

50, 52 are descr exte rou material 28 to underlying
conducbbeningssaebe extepdechigravgt dhe otoh stpp an ip noéﬁﬁi 0.28) 2¢tandL6twithtpesagadiér st ood

that Ogﬁh%ﬁ?mf?é BtcRt Gﬁ%hl r?ré(t%lf]él z(an%e%tbﬂ\@mp GARORB i QrW &ﬁgb(e%a\f@r%nto t he nodes

and materia {23 ni ngs can stop on the other |ayers. For
|nstan@/é10h816\maiz€ﬁ)@fﬁ@2%‘4@“mﬁ Bg@@mﬂeamégfxa@ﬁleeﬁmprﬁeoﬁon%er (not shown)

can be opipyhig o R NRER RS hikRle. 28 and nodes 20, 22, 24, and 26 so that
t he openhg_ﬂs stop on the etch stoﬁg | ayer. The etch stop Iayer can protect

under | yli© r’rﬁ’teéq"”%g rext 1 figs- Ssand aé’BN‘&E‘@ lgyer S toFRed WiN QRENIRHS & ect ri cal

devi cesq (48088, sabommswner R G2 dpY suhs eI dsaaindvérich Gea Exddaamuent i sotropic
etch of materi al d| scyssed below). The cantbaﬂe ex{egﬁlded t hr ough

ggem n
the et EANNEHS ‘%}ﬁaﬁ?s hBriadopggensus saMpogiiign 9§ IRpY Cge% ¥e MEHEAL Ak ter t he

et ch tbﬁr@bkghprﬁah&ﬂtlpiﬁ layd¥s omecta&emp cﬁrtdmptumt@mrt\bsmdnagly, 1syurtsat¢lae mat eri al
e sel e¢ tvel% et ched

conpr 1 SETPERn st eEutY obor 5t ol kot S iefPitefiive PR BbE Y,
Ref er r ielgtringlytcobduchveymatebiala mdth, layer 60 naucimmrse laay suitadle matefials madudmd, hi n

[ I
o thi n i eRABe e e Pred 1 sRan a0F et sy Pousp . Bt A cons

conposilayeosd wifl cehpemstertltmwmyntndmductl ve material, or can conprise multiple

Loyers Bbsé), S HokloRghl My e ﬂ@ﬁm e oggﬁ.ﬁ%nghe{rég@ﬁ% ok 1alcBy e 60 can

conpri s onS|s esse nore electrically
conduc choneidenec teforal @ntarrm stre¢te@s rwﬂbuaItmq/onﬁ@mﬁacfwestmeei—'lgaﬁ shows en | ayer 60

can COPBHIbI%@OfWr 56’M1ﬁp LE ﬂﬁ%eﬁd @,5544 JG%'rr@onnd grto %mgﬂéﬁoonstruotlons

conduc rre al conpo I'n particular
aspect §2, 64, ﬁ?élﬁd@@ Wq ¢0”é%fffﬁ5rq0§%§ﬂ{0mr§manﬁﬁﬁpfﬂ$¢%%d to[ GOBEFe POet swiaseof | ayer

60 wi t b RiithiRenORRRAINGIand But@PQMa)ée@'?é %Yerél@%?%’selﬂ‘io FRNINRS suRaGRl dRERdit 0 form
contai ner structures wth he openi ngs i nstance, Fig. 5 shows the

por t i of4fases Fagepngalong mﬁﬁZ%a@%r%@nm@"ucwe 384 and 46 corresponding to

cont ai NPbsSONHohHEHVE RFer 6Fis Uiitnatif indd@oBed il 6‘&@8&@# BREGtrédNahd MCt i ons can
be considered to conprise inner surfaces 70 within the lgﬁnl ngs and outer

sur f ac 88TI9YaNaspRsts PN O PFRRBERISHNOREAPRAIGF SIOHIP ALES, ATFRETIRglY.dever 60 can

be referred to as capacitor electrode material, and in particular aspects can be referred to as
electrically conductive storage node material.

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

[0061] Referring next to Figs. 7-9, conductive material 60 is removed from over an upper
surface of structure 30 to electrically isolate conductive structures within openings 32, 34, 36,
38, 40, 42, 44, 46, 48, 50, 52 and 54 (such as, for example, the container structures 62, 64, 66
and 68 of Fig. 7) from one another. An exemplary method for removing conductive material 60
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surfaces 72 extend al ong mass 28 and retaining structure 30. [0059]
Conductive layer 60 is ultimately incorporated into a capacitor electrode,
and in particular aspects can be incorporated into a capacitor storage
node. Accordingly, layer 60 can be referred to as capacitor el ectrode
materi al, aWO 2005/062342 i cul ar aspects can be referred to ascredeeiosgal |y
conductive storage node material. [0060] Conductive nmaterial 60 is shown to
onl i 8 , 48, 50, 52

andt” 5 ToRet dhpek piebd 30 RAGRNTAR mingnit potbnd aqchiemofidof Shullle 71 i her
as pect matﬁrlat @iéfffirﬂ%ﬁitfetéwlr@rﬁépcwmﬁﬂa)hetQ@éd@%lﬁelm@ﬁf'@éﬁqwfi“@ﬂ a0, either

al one ﬁéndu@txve%%ﬂ&b%ti'é)na%é @h&krhé‘cfnté?ﬁ’&@%&th?é@ OB Bédcalats) vﬁt‘%m tﬁQW' etely

fill e openings to form pedestal (o t) structures wth t he
openi n@Be”'”mée@?'ﬂﬁléF%ﬁ*‘é@gqi'B?trfb‘%i *f‘rPBMS'%ﬁ‘ém%CttWB harpingo SG’GCWJ?? 30( he openi ngs
(i.e., [obexjcomia Refovaltdr wiEtdHaE80 REMRESRRE Bbpet sliMadellt 8 lictGraBoDE phdiRed ed to

as conductive structures. [0061] Referring next to Flg 7-9, conductive

mat er i B12S80 SOTMESRYBIMERBM By ogen u‘b;ﬁ’éf'pheé@h’?gi%@%fa” thelesiios 180 t o

el ectr pbemleby rdgiMsatiaing a8d Wik ¥e eﬁﬁr@&%%r@%gmrkhlﬁén@ﬁ%nbm%pﬁ%fne%%veBG 38,
40, 42, 44, 4 48, 50, 52 and 54 (such as, for exa% cont ai ner
?fﬁ‘éarte”aiﬁ

st ruct (AU IO Ty Toya 82 SRpNesing paiis; Oé Capﬁ)c‘t‘?rrr@fﬁ -oRetg Of%enpl ary

met hod op&Hingse3PDe4, 138, 8®)A0LULE iade4aTaBERD, b ah 54 are\/ﬂao%%bﬂeﬁ&aﬂ&ew in Fig. 8
from over surface 30 em cal - mec

PCT/ 17 2 04

Dot shigd %tﬁ R AL QYL oper, Surface 30,13 ahent calechan cal g

st r uct wiaek 80 s ghoresmchncitsueie cambefdarabd bitb the ghdwm p@tearsutnrzmgducLl ve ﬁt ruct ur es
1 1 t n the

openi nBEPURErRLRIRPEREG! 2581 s o feBRoBAREN S bl i e

r et ai npogpitsd patternetbat3@n be[Ulil&A]in Afeﬂmdologymaé pesematventiad. B® shoem over t he

UPPT SHILAGS Al al LGB RociBip Ao RS AR AR 3] GLTBEgYET preor Y

array re ocatl on meen reglons
14 andot@r e»mrs:karBehmtSl mqélsyowro)\mrftsrneéginoﬂgf matedal 0T8N esiend itegiiely eoveed over

t s of
20,7 IR, Do EABOSEI T 10 b SHREE S QUBea L, 0 1
are shMWHCﬁ“M f@hta/ﬁtt@the\M'%V/\PfﬁigFa g. 8 to indicate that such portions are

cover edphys] misr‘ﬁle %anmé&\?ef inéeri8iG0 ihirEHSTER 58y sHIVNGE bRANGH vieWRia i@ 16 S
photore5|st and such can be fornmed into the shown pattern util1zing

phot ol indisatsriapitauen petseiaks pperediemapkingsMaigtidld0shape of patterned mask 80 is

but oneppaéaMaIRYy. IRASHS @cbrﬂalﬁé‘fTsTBQra‘ﬁa 8%%0&@& Wigh Si8enkrd 3&%@ dnB melhfé@embmgy of
t he present i nventi on. The shown sh ape of atterne has Strlp

ext endi ‘h'@e I’%B’Pt?‘%rrﬁ“afﬁSS?C'?T@P Afth\peeping f‘%ec(%ﬂt@‘ﬂﬁréfmﬁnﬂ 8683’“‘%”14 t° B?CF‘F‘e'PC%BQEﬁpI ary
shapes g6 apd 8% hﬂ\l\d’h)Caﬂ%bhﬁbhé@Qnﬁéﬁdoﬂﬁtnﬁtronﬁ%%ds@'deg&xb@a@b@?@ Rrivé & ki rely
cover  parti cul ar_contai ners, to extend di %gt% t?%grelig;“ ve_to the view of

Fig. 895RING2 (CPnLAiRaL sanStHEHINsESH ANy §osrapr PEIIRIGIEE 7RARd oger | 0063]
The copéhigtietiye7adseriber] pré@owdt Wittnreidremeho o6nthiners BB, 168 4pBBBI®MgvEew i n Fi g.

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

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



indicate that such material is covered by masking material 80. [0064] Fig. 9
shows containers 84 and 86 associated with openings 34 and 50, in addition
to the container 64 associated with opening 42. Containers 84 and 86 extend
to node |ocations 85 and 87, which can conprise simlar constructions to
t hose descr M§e0EI82348 rel ati ve to node |ocation 22. Conp@i/osno@@nskr ucti ons
84 and 86 conprise the interior peripheries 70 and outer peripheries 72
descr Bgﬁrmgeﬁefecng ifbthbr 4BHAE RRELLE ee%ett@re%m fi2sadiftoinl el oG 87 Fi 0.
own as e 1 nvention ng material 80 extends into
opem ng:gmguon Qtznaﬁshtmgwten%ﬁ@-cwe Bestiajion eifg.As I%ngwh@t"&oﬁé'ﬁteék\t“ﬁhﬂgs al ong

the i ntepRh@nn it eGab sﬁést ﬁﬁ%ﬁal%@ é;fenamg WitRin tﬁ@sper%eiu A@SFig@nthrid® t he shown
aspect extends entirely al ong | east "one of the interior |ateral surfaces

70 of SRRWORANINGE Ry %@'Onl“ﬁtht“y’b’l‘mmﬁf'@@@@?ﬁﬁm xtede (iMEsiI%I® materi al

(not Shl‘ag‘ﬁﬁtesH\@lgihﬂybiﬂewn%@,ﬁé@lcbﬂtﬁb inRSbNGan3ys. $4nd 86, 38, 40, 42, 44, 46,
48, 50, 52 and du mg%the above- descri be chem cal - mechani cal pO|IShI ng

of | aye[roogﬂ Figlerdng pefiieFigs. 10at2 AiPaled S asTeried oPL @Rk aer i 59 ¢ he
openi ngsigat7-Bny rétulntr@mt@cmrm&ad Bgbssh ety th&lhgéklrf@watbsﬁlas sheged. before

rovi si on_of teri or a stage. aft V|S|on skin
Pt er c0080  Hem AL SRuR A mpara) i) eppits hgine el et sSissBar astTaur | ng
provi sicortaiaérsiias kxargplepdoatairtrs &),64I$Baan(£&&:cﬁflﬁng co)a;ht umbmﬂdsafegrmy oprnecl ude

material 80 fr en eri rrate 80 may
ot b cATigRE: HEe PR 87 oLtFy JB52 B Spme Pt B0 iR (LB Bur'a be
over f(figs. G’ma)narrmcoddnmgbﬂne nmﬁepabm(srerrtanrtsmn‘mmodesverenénptmrdaleegnen t&end

fi te I Vi Si f Ki
mat cr 1 A1 BooRR BploBvenedd bhrhot e LRP RS oA BhBRe bR "
200510@2womrzaw@zwmmmmncatthems@mm&m Ficandl comneptsiibe harigeetal s it can
be d f Kk
ot or 1 &7 HoieP R BfiabiR cBRling i RomhrE kit BLhflhs 46 42 01 BRAERIP TR Jor
7 and $ow nf Qalﬁa@tOFpgwtalge@Hmrmmm p@&mr&s “xberadiang o Hefaininhelruspeaithg 42 and
Fi gs. I corﬁg@g"tr%nﬁé‘cblng 66%f @\ itdr 6&1%%93 Wtﬁlh'eﬂcrv‘@mphn %Qrttl@uihlal 80 does

ht | t he

not exte lustrates a fferent aspect of

ightly d
i nvent |aémposehérw rﬁtag@ng strt&ﬁtae éO capgwct F!é‘f’fé*ﬁ? P%a'ﬁ%rﬁruwr% aggociated with a&

patter rhg O\t/érm&& t8dcd FeRBhRSKIdTE offtt 88PcRts tBY retdifith§ Structar@)can Entk&t @i ni ng
structure 30, and subsequently the masking material 1s renoved. 0066

Renpv alPnYfsogie ol B rraprciivh feYisest 'tﬁnéﬁﬁ’é‘ﬁ%réedpﬁig‘f’?‘@rﬁsth@fth? FriAig0e eV uRY[Pf aces 72

of the coﬁt@é‘ttaﬂiloﬂ@ﬂ’esje(lfb@é meafeém& BllevRE@N (At E%f&a@? preﬁiént) &@pmyiarﬁ&t@ér Fig. 10) at
upper nost ngF g cont al ners. mat eri al 0-12 has

been pasfrt““é‘r”ﬁ o8 Oﬁ‘étﬂff”&'r'?“?%?ﬁ'%ﬁ&s eayert B@Cesf‘ de%ﬂge%%%‘?’)dl ngly the
et er i ajoo8w r &Nigd. N6 ah@NRilNLIRALS sPykireP BIWHNEMalerislei i rerddeanslativient er medi at e
oo (R B bRERT s e STRRLAT Ry PR o 0

connectrambed dudng hent@bval bbmmﬁa!c:a@pemg’ t amlusmtaacmtractm nMat mermocteheing

contain t hj en| ng. E row of
cont af nEPe o Fiy 14 pEPGRPRA RSl e M5 e s o iy LRl TR ot ur e
30 30 relatlve to material 28 is less than that of Fig. 12. Accordingly, some of material 28 has

been removed during the processing to recess portions of material 28 exposed to the etch
conditions utilized for removal of material 30 relative to other portions of material 28. In some
aspects (not shown), the conditions utilized to remove material 30 can also remove some of
conductive material 60.

[0068]  Referring next to Figs. 14-16, construction 10 is exposed to conditions which
isotropically remove material 28 selectively relative to retaining structure 30. The etching can
utilize, for example, a wet etch. For purposes of interpreting this disclosure and the claims that
follow, an etch is considered to be selective for a first material relative to a second material if
the etch removes the first material at a faster rate than the second material, including, but not

limited to, conditions in which the second material is substantially not removed during the
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physically contacts the material 60 of the capacitor containers wthin each
row. In particular aspects, the retaining structure 30 can contact all of
the container structures associated with an array over nenory device region
14, and |nV9(t) @ oB3Rect s the retaining structure can contact only sone of

t he capaci tor “devices. It can be preferred, however, thé’FTf‘ﬁé"Or"é’("éﬂnl ng
structure contact all of the devices in order to aIIeV| ate (and preferably
pr eventenovappthieicst anateriat tier, cosditiansiruwiith thefretetcs rémaeval dfdbeisedong materiahe

devi celge nﬁ%&%gquent processi ng (described below). [0067] Figs. 10 and 12
il ustra uctures in which material 30 is renpved relative to naterial
28 wit ri00ﬁ9a;h Eled regroveli af ynaderial AR expopesedtenariaces 12 ¢fsheyeontuings shfictesser i al 28

has beﬁﬂc ésem%awtheeoﬁtaﬁem;mms é%f amefaearnws ow.g 'ﬂng In & drlolvHst rat es

construction processi r&g In accordance with
an asp@ﬁpﬁctlorﬁtf\ﬁéhn\@ﬁt"?ﬂa@%@iaééﬁ IS4 ?aﬁtfa"}’ é'htﬁﬂ'élrefﬁ@veﬁ’ﬁtoé??\@f MegTpry 0N ve to -

mat eri gl .R8abcdrdi aﬁ Qﬁﬁet?'@ﬁ%ut@fsdﬁages lare RSS! NG ¥ heSHTBrsRfodTRit@d al 28

has been renoved durin he procesmq&to recess portions of material 28
expos elfvenyoR H@O&p@ﬁsesdﬁ'?ﬁflatsp%?ﬁ%‘”dm'qh pPRHon ehBeiglial o IsamavPabyY 88 rel ati ve

to ot hl%trd?ﬁlfétd:rp Bfd BtcolBh QY ivAbredBonly Fbriehemy tmtssrfédé@tmsda@wosea he
conditions utilized to renpve naterial 30 c H“a Yo}

conductPY8] nafefISGHSSBA PrevinyEi @ P?é?Qé'?' PR et%ch?deateriaj 2%‘ e. rﬁﬂ%?r} uction

10 is ﬁ&@@%ﬁdetpmvm@admamﬁatemnzgm aép@@f’ero@meqlﬁ\}ehyorfﬁﬁbwerdmﬁemva{ Re
selectlvel rel atlveto retainin r can,_ utilize,

stru
For exaiaple maqtel S gpasnt. i GniiuStLeTheT Redradieg-f Ao I SEPSeur e and
t he C||&btf®ld€hﬁt0fl’fﬁ?ﬁbﬂlﬂ% an etch is con3| dered to be selective for a first
mat er i Ialveto nd nmat eri.al t he tchr oY &S he first
mat or i 20077 aRpEirsmend BT Y ek ronb Sy PR R K ot hor
| i m t echategal af)mhmetaootamamfwmm:fnomhvmtemtm)dmdatmrdlagly isgpEuts sheacrintanhery. not

r emveaFtQangguétnl% cép'l t%@ a%lQQ g{e V\gl?d?é'\%{l Eg(/eytﬁs?o%gwdf%eg strﬂcﬁm‘!:@éfe&; the first

mat e tions 1n e second
mat er i #dm otaringdthin ail ayay0df.cop@deostruthees: dhttigtural ofiaterial 80 can edleexposes out er

sur f acgsiafiter SrudlEs ﬁ&\g@é’é @ﬁ;{h Eé&! ?%B égﬁe cfrréH& rhr@jsu hB\f’é;] olft rasfﬂﬂhges B

contal ner structures aspect of
t he i nox@esedhmhilealiesiating, apg in gardeHa tagpaatsagVep péweﬂm 9onpémﬁ)vféae goniRIeIer

Menor y | ieghSRct okthe iANhiBR SREWH fﬂgilg?; 18N eRiHidd Bh%rAT30UhRES HEARART phits ar e

exposed. It is to be understood that the 7 nvention enconpasses ot her
aspect &f 'Pys Qi eamtadifir plractieraieyn of material 28 is renpved by the isotropic

etch, go@b CC@H@'bd?ﬁib?z’tn)é’ﬂﬁét@hél e@rélsyoc&@édw.qnﬁdloleuénf&@n@mbﬁsns%Hév&raﬁ%sn are
expose As di scussed previ ousl Xt a material resistant to the etch

of mat &Gl bZ*S” %he gshapgpf ap é‘ﬂ““"ést IBNart HE B GiHcHPh Aaksverdbdtian 28 in
aspect pvértioh bﬁ:dn’(p‘é@é‘ésl ARerdbEdts AN ehidHhateh&\s0.is fokmedR dn‘&ir@ﬂi‘t sﬁém madogrial is
present, such can M ?ct features underl% t he etch 103@ gl nﬁ the
ot 1 of SoRETH RSPVIpHEe VRO PORTRRSRSRPRTRE HAELTRE 240 (PBRGPHE |
physi cedmitetibaaith vihehcgriutivensatefials)aniluled snape of a pedestal instead of being in

the shown shape of a container. The retaihing material 30 can provide structural support to the

pedestals in such aspects of the invention.

[0073] The conductive material 60 within trench 56, together with the material 30 over

periphery 18 forms a protective barrier (or shield) so that the isotropic etching of material 28

over memory region 14 does not extend into the material 28 associated with peripheral region

18. Such can alleviate damage to circuitry (not shown) associated with peripheral region 18

that could otherwise occur if an isotropic etch penetrated into the material 28 associated with

peripheral region 18. The protective material 60 within trench 56 forms a protective trough (or

moat) 71 which protects material 28 of peripheral region 18 from the isotropic etch utilized in

removing material 28 from over memory array region 14. In the shown aspect of the invention,

the moat is double-sided. In other words, conductive material 60 covers both sides of trench

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



material 60 of the containers forned frommaterial 60, and accordingly
supports the containers. Retaining structure can thus alleviate, and even
prevent, toppling or other structural defects fromoccurring within an
array of CO\EB%J%%EZ %Lr uctures. Structural material 30 can _enabl e container
structures having A hi gh aspect ratio to be formed, and B/WR000436%r
surfaces (72) exposed, while alleviating, and in particular aspects even
pr evenwhicg thet @pplicting ratertahis cotyrei@igree side of trerch &6 asprest paipheratregiondft i on
shovvn | i tain f]i%quoqn tigrnating pairs of rows
con‘ij glt%]esrr{]og ?&h%tsﬁeeéfggpgwgg%%‘ﬁ y %%@%vg material 60 associ ated
vm t h i n@PTAldudhe doatrateth dowblé-sidsthsowghi (ar FPRE71 haxa pair plospgeed sidewrdlsg3shape of
an annylyss Oﬁleﬁmééilg%su’artlvé thale? P%ﬁ%%ﬁt%?a@@ﬂewapy‘ﬁéﬁea{ late?eh%tenﬁftbﬂ off NVention

enconpasses Ot spects in mat er | al is formed in er ent
shapes regiins's, anfégdwaﬂlc@s@éf@um &Visaligtey alongideilgeht 1 eimeiRty#fadss aspects in

whi ch @ﬁévﬁ{és%cﬁ&?tr(e%m%o%demau%r@d@eﬂy JAinst e.e ghmc,rauye&qg&gw@ mat eri al s)

is in the shape of pedestal instead of being shown _shape of a
cont ai Aeition ‘P@f@atﬁ@@'éprﬁ"ﬁfg‘eﬁ@ﬂéﬁl & as@@CféthWfﬂiF*bV‘iaEFé'aQSr %?leséﬁ BESEA¥t to the

pedest %a%riaﬂB@é&kbr%@@gﬁéo% rfiad hge élBéWJ!ltTSQi&n bleQftély a‘ﬂaﬁ\sﬂﬁmﬁim@tﬂsm pateri al
60 within trench together with the material 30 ov perlr{gaher 18 forns

a prot &Yef Radbe F'@?O”(’B'ﬁ"d% Rf 'é}’%[)e’ostﬁatteﬁ’&f‘d? AT TR Hhi O’Q“EW‘% 'GBteri al

28 ovesn ﬂ@r@émpbe@inﬁb’hsé%dﬂ@iéﬁeé%@htcaﬁ%bﬁBdcdn@IsDofttit@lLffﬁhﬂrr deal AcRBrdrgiynCi at ed
w th peri ircuitry (not

her.al | on evi.a t
ehown), TuBYRETh EFHPRRES dRPRRE Pt oty s e PR ML Pof BIRET P SEbcur | 1
an i soagaipstbottthd mpenial 2&iwhith dah el foe examipty, IBRISE) &nd sisolayexrt3@dwhich ban
periphgr\a/rl reg]i n 18. T‘E‘ﬁ )Frotective material 60 within trench 56 forns a
pr ot ectFV& 1A lﬁ’g%s“% MWB&t) 71 which protects material 28 of peripheral
regi on [0873]r orfidenalli78 ®f troygghc? tethashanibndr isaatei facing Eraoaidevenliidteadiaal 28 from
over i a ] _ivention, the npat
s dounP Bedal i ER R ol 42 BB e R REp PP L Y ERET 1 T Gee o
t r ench dir&8ly apainstshe outbresuriade asd @dehdlrtm»@vmemtmaytrh@io'h Adembeé pertiomefl udes

ot her aspeel So &R Al O)qe'rr%r Q‘r‘?ad/végﬂlg{’?%?é 87% gtf?%@ﬁ”?é@(ﬁ %Bf'*?@z whi ch the

conductl ve materi a e si tre nearest peri pheral
r egi on whgh coampgt ﬁ@aqem@wfidtf cepacithiecostainer sfudtyremtorreanetgrf-est menory array

region fhizel 0&%@hro@5§?71 b Métteﬁé\t(% o%@él’ﬁel&bv%%g thQdeQla(t%l FRBhdry 64 has a

pai r of spaced El ectrically insulative material 28 has
a | at efaterig %%W@If FeQTOP ‘eﬁff%{“ Ff@tlé@twp'%?ﬂ'ww'@fﬁs Utiliged triemave @Ateriadidgeval | 75
of trough Kdr mémarylarsa?rre@érom mq%rtlcaxaeé@;lectz%f e IFRING6H, e @&ghlﬂ fi®d shown

aspect of the inventian, directly against (i physical ly
cont acP¥ forfdrﬁ‘é“"edB?t?’ i3} 90 it e’ﬁﬁf‘%ﬁ“ﬁ/ aao'aé@ f&W—:PW @Eﬂ—'tﬁ'ﬁ afﬁoc’qtﬁd &’%%‘Eﬁsé’ U?tﬁnvvm ch
mat eri ab, 28 corrprl ses BPSG and naterial 30 conprises silicon nitride, the
si dewal | n be di reCt%ﬁiﬁal nst both the BPSG of nd the

<11 corloTRr | dpegion diyaingd FHGMTCIR BAR LGRS 85 GFt 85 YEBRCRIINE mat er i
60 camatérar emwmtrenchcwmmrsmm@m fbsled @s 98 Figl 14). 0f parddular@ispesd, traf
titani um |8r|1 bg can be an%%tg(iinpl%X/éver, there can be advantages to providing portion 95 along
the edge of the conductive material 60 associated with trench 56, in that such can provide
structural integrity to the material 60 within trench 56.

[0078] Referring next to Figs. 17-19, a dielectric material 100 and a conductive material 103
are formed within openings 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52 and 54, as well as along
outer sidewall edges 72 of the container structures. Conductive material 60 of the capacitor
container structures can be referred to as a first capacitor electrode, and conductive material
103 can be referred to as a second capacitor electrode. The capacitor electrodes 60 and 103,
together with dielectric material 100, form an array of capacitor structures within the array of
openings 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52 and 54. The openings, together with trench
56, are shown in phantom view in Fig. 18 to indicate that such are below conductive material
103 in the shown view. Although the shown capacitors are container capacitors, it is to be
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t he invention enconpasses aspects in which a liner containing titanium and
nitrogen is directly against both the nmaterial 28 (which can be, for

exanpl e, BPSG and the |ayer 30 (which can be, for exanple, silicon
nitride). [0075] Sidewall 73 of trough 71 has an inner surface facing first
si dewal | 7%0a0905/¢RA3490pposi ng outer surface faci ng nenor JCHPPAYPHHEHZon 14. A
portion of material 30 is shown directly against the outer surface and

ext endifa QY& thBBAP Eé(p&ftér@)éaﬁ ﬁgb @@ pééestéfb@p&ﬂbﬂsl(p@ &in coffpries tral digdéktext endi ng
over nmenory array region 102 . which

con nec'f”a'ﬁﬂﬁlawgrﬂ”dF'&ﬁ/\%o'@fmﬁ’ﬁﬁ%?é‘?rt%ﬂ O%@ﬁ?%'%?rg‘éqdr Qﬂegﬁaksof t"?'.?t%ﬂ?é Yt her .
[ 0076] a%ﬂja'hé@wgﬂﬂvgrﬂou@fasﬂi&itﬁéfltﬁé inGéhtibAtiIEBuUseGAbeled which protects a lateral

Conal tiDHEST e 1o B8 e ehBageil T g0 Pt BRI EP Ry T egi on 14

I n par tatuibidrsodsq e Btairiing Steuctuny e i neam;n it leendtruotigh1 07 (ks fshowme th Figey 1zonduct i ve
mat er i 60 is electricall cui sqciated with
Conet 1 19 PR s cersrendapad by BhRanet e 5 phista v a 38R b Eing i,

jutti ngrdcmmaa siuwé\zmeut Bfto bé @ndeostdort thiattbe invahiini aah edBompddsiathdrragpexdts 56 (such

porti O(ﬁo ?h g qclﬁ%&é? ?QO rgp‘n g/‘éc} %ﬂeb?or%%ﬁcgn (ﬁ%lng ?&R%‘fa%leg{rig?natgr rt' on 95

can be‘'e vant a es r ovi ion 95
al ong 1Qmewcajagend)éauah$or(edmﬂum i@aaanmtnesucalas;&&tagtao‘cmgﬁtwtww B0 cam ench 56, in

t hat I t h
5 6a [ 8 r%%% é&?r&}’ihﬂgorrfggétrv? %agér?als Il’] %b&g@ By orfj,aQtef \t/é'r)?cerérnllg?llg??gl n‘ﬂfg%ll/é; N dr gnc
conducmatﬁelahsatP@rtalrahg gigBturarcean b rermmevk@ttwfwrrmﬁen Phepe @dottpdf digdetricas, 40, 42,
44, 4643 i and%cBO &ﬁaclﬁ'ﬁ ePé@'Jrcgde%Zasllrﬂeghe éﬂé’l%@tﬁc flatieiplly &doRs 72 of t he

cont al ner structures. uctive nmaterial he cagam tor cont ai ner
st r uct ERRasIer Slpcede edneegolPrevidesgrugturgl ﬁ@@lhwat@ﬁ@ qoma'r@lré ¥Gtyge (sugh@sdeduct i ve

mat er i glampld 3nGalrel®er 64, %%ra%el 6BQf Y. f4)SELPRANE BBAGIhEQHrBlRSd d@dR. The
capacitor electrodes 60 103, +tog et her with dielectric material 100,

o HLROE VSHOLE SiDMD SR QL 1 SSPeGisThPHCh FSEB Sy hre Db s 32 34,
36, 38remdYed Ltich 44n béﬁecoﬂ%hsf@@i,unﬁﬁng'ﬂf& eR4m Eh@dﬁﬂiﬁmgmlc pe@eRtiMen fomt h

trench 56, are shown |n0pbantomV| ew in F| to indicate tha such are

bel ow &&¥EEEtSROWRL felewad bygsanproRrigie %ﬁbﬁ/ﬁg*\?i‘%%vm ENCHBE RV it
capaci taals.n@eteuctmataelarnersub*@lqagmmér&ové fetdirsing Strdegurd 80.WO 20051062349

PCT/ US2[88%({ under st oog that the c s _can als des al
capaci 1BPAII( Tehe spAR Benrst pdee PHertlnch ot fyke THAYERY areroPe A pRe
conductetamngrattrmmralsomaqgemitﬁmdlyﬁ@nametpMe@ﬁda&texlasemwltmmremra% a0is td n
accordance wi.th ects of, the inven di cussed (I[) 79] It
can beopraierra B RaRRrT rar€hel epar B S0 eERuPld PRl ke
i nsul abf are or vathex ldmllectrszonathnaal 10b0end edzraimtmegnaiemalldfmr‘éhe:gap T(Blnrapmwdnd
constr C&ho%n% é&% PR Hehfor c%%dméﬁs can plc b@%%se%ﬂﬁ{d | DRicR BlREER
capaci or Contal ner st ructures 1mn SIca a ni ng Structure
30. Howetezinl 100tandssondudive matwalstmmﬁhweltdwethe noderside nf &moemgdﬂypa&s ot her
aspect g4 accordingly there would be no gap 104.

[0081]  Transistor structures 110, 112, 114 and 116 are diagrammatically illustrated in Fig.

17. The transistor structures would have source/drain regions either encompassing node

Jocations 20, 22, 24 and 26, or ohmically connected with node locations 20, 22, 24 and 26. The

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

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

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

materials 100 and 102. )

[0083] In the processing described above with reference to Figs. 1-19, a single

homogeneous retaining structure (30) was shown over an upper surface of mass 28. As

discussed previously the invention encompasses other aspects in which more than one

retaining structure (or alternatively considered, a retaining structure comprising more than one

14



(not shown) in which structure 30 is renoved after formati on of one or both

of dielectric material 100 and second capacitor el ectrode 102; and in such

aspects retaining structure 30 can conprise electrically conductive

materi al s %%ﬁ?ltl on to, or alternatively to, electrical IX] i nsul ati ve

material s. "Ret AT MPHG structure can be renoved after for REFUSHHP4ERe or both

of dielectric material 100 and second capacitor el ectrode 102 since the

di el eciaydrgis aitzed ahe mvdnt&mczrmubompasescés;nectsm eldith adetaiomg stactbreps ovi de

structural bil it the c h as, for exanple,

st ruct‘ﬂ? %%n&evaﬁ%%a?' a@? Cﬂ? an%el%) Sﬂ% ést%hb(g cont ai ner structures

can be [0084ppoFiged20ar2 Hesitate pbeasaingdn whlcimtttretﬁr r@taaﬁ)ng struchgpeategitiizedsti ch

L?;[ ?' ndi #&erﬁterlé@%é”a‘?loﬁgtudﬁ V\;Itﬁ %ﬁ%mﬁ%m@;@ 50%% sﬁﬁlﬁo%bgtﬁﬁgwl{( (no

shown)be lﬁtdikémdaﬁ)gsedrﬁbap@mmmmr@ g i; 190whet1ecﬁwes>pna@ penetrate any

mat er i ve r | ni ng
‘36(?853 0. hffggg\g%lpél@?% ﬁg ta%oﬁstﬁ%tn@rpgqosélﬁuez?quiw éo)ﬁs{r@cﬂyeHQO o?f:

struct own aspect |nvent|on a gap i's
il ust‘r@tlléatr@ie@he§phsttu¢@orpm¢omprle¢s subétrfaeﬁmgd@p@l@t@patmsgo ?%tZﬂlang 26ut war dl y

from tg&sﬂgﬁbﬁ%b‘éﬁo"%‘-ﬁ%g inQfatih hisB 0B & E@F&haﬁﬁg 5 r&ﬂbr% dobvePRatiister st ood

t hat T cul ar  aspect s, rough appropriate
deposi @@flﬁltfum@ﬂ 2@ﬁéﬂff§afs %@T‘Hﬁﬁon@iﬂ&“@%fﬁr*ﬁ@ 1n'ﬁt”éﬁﬂ¢9‘l‘$t'l'9@fa%ﬂ9 féG'?ﬁ!uct ive

mat er i @jmpldés al&%nﬁ@@taﬂﬁ% étl%CtBFe%ZQf'vgr arf Qpp%hgl‘ﬁ‘faf%@%f aaR&ate @addnbaivent i on.
Condi tions can typically “be chosen under which dielectric material 100 and

conduc"ﬂ‘?%ﬁezsrrﬁf‘%ﬁlﬂa'ld retFnineRrisiure 94 slevstional Iasatrsvdihiethe thidispveit TaRg | ayer

30, apgl @&slﬁfnglsﬂ%turefsfm AndeWY grelkofR tdalentQer MBRRBAH] arIefyaregubﬁﬁ%f structures
110, 112, 114 and are di agr ammat i cal |%§I [l u 17. The

t r ansi &ngiruclion ae. L%gowafaw RerRRSr8! regigr d8, |Cﬁn?t%{5f'%%aﬂa?‘{9‘?é? g@ﬁhonpass. ng

node Agpedat] ishdlth, 08 or Béthanfbtadfing Sttucaiied 268 and Zaryaa clisecxwnilovende
t ransi stor. devi ce 1 tor

| t 20
R R
i nventpr@mommrum@get Steuctura gor pwoadnegiy isrbctu@s 202 nay 204 cRAMviszel | s. [ 0082]

Fig. 19 120. and. 122 h [ .30 filled
w Oh FEPOATPL ST R 55" s TSR he S Es 2R Rt I stve wi ¢
r ef er ecooeist essEntizly oﬂ,oi@onsa;t sf anglmm nitdarolg gerecysshear etithione og meta lagdrer e (30) was

shown gonglstlr?% S%QR aﬁlg%}u ﬁ n%ls? %gta rﬁgtenaﬁs e\ﬁgr tﬁiglll glﬁéjo% rﬁtgidg r ?P{é Bygrts%thepe

i nventio
st ruct thee siiam rathdecarahcluéé yorwasptdaedletéptrla ma&r@isrlsmy &, fqnet(amwie;conpr i sing

more than 0ne, . WO 2005/ 062349 PCT/ US20114/ 040252 layer) is utilized. The

i nvention al'so conprises aspects in which a retaining structure is provided
at an d0a8pht i Bateiringde &ig. 8, avnbleuctiomad0 isﬁiblsmipd gia pracessofy siagesa2®goD084]

Fi gs. 8ﬁ£%rév &-J g?td’éé&%eBWﬁ‘?éréFeﬁg {or\:@’@t C(gb §Qor?i %h%'nﬁ%g_%&{e%t ures are

utilize erent el evat i onal 8. Inreferring to
Fi gs. tougk masaiB.aas welkaschiongh vataining pleuaturps EQ%QOégnd\éﬁ ddditionghinenttn

descri &4 OGerdds¥roudh redaini¥l Sir®u#BBH ARE HRES28. The shown aspect is but one aspect of
the invention, and in other aspects, structures 202 and 204 can be outside of trench 56 so that
a periphery of the trench does not extend to the structures.

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

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

electrodes of Fig. 22 only have portions of their outer sidewall surfaces (72) exposed, rather
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[0085] Referring initially to Fig. 20, a construction 200 simlar to the
construction 10 of Fig. 1 is illustrated. Construction 200 conprises
substrate 12 and node | ocations 20, 22, 24 and 26. Construction 200 al so
conprises i 8% 0i \,/35 mass 28 and retaining structure 30 over nass 28.
Constructio 5% ers fromthe construction of Fig. PGHURAK{40252
construction 200 further conprises a second retaining structure 202 over an
upper sharf evengah esititedyt ofabe odigr sidelvdiiesndadds expessl. I8¢ retaiding strbctuck 20dtcanni ng
struct I | e f

et ai nithg Eoqag e ENBEOFoL I R o dole SRy IeERRERE SRR Doyt
regi on tha pedvided b seteining sbivctRE030 domwe.not over peri pheral region 18 of the
constr Uﬁd (met;neb&e.ggraeegm% Eb@\)%%ﬁmtréferé?ﬁfe téh@m 2O RFmE khretathif

retaini ructures 2 can al so extend over @,CFe“ pheral Tegion

18) . Stsfru@tv[faSé%O 202 agd 09mntitehnactensiulfaces b rasisistitohE 2’d 1S pag thed t hose
previ ousdends §RabR&Rr E&{ta.ﬁérrdb%ma@ fé%xa/f\fﬁreoa@u@ghyan@aé q%ugﬁgotﬁ% and 204

can consist essenti al , or 2one| o1 e on i LT de A T er nat i vel Y,
struct Jﬁ@@‘r@@"uﬁtﬁfﬁsﬂﬁ'ﬂ“ Waéﬁ)%r'it i5do be é@‘#%ﬁ@@d batBRinvaNigy Qﬂ’comﬁﬁss@énSI st of

a sili caRerRkbdctdif wHthtdnel? af)rd FtrtalM?h% Bir @RAReOhrePaEEMea BAbISIo IERTASHIS i thd)
essentially of, or consisting of materials other than silicon nitride. The

| ayer s GPREPT CARIPTSIPPNIESH ﬁwthqsagct&qﬁswﬁﬂdlm@ rei’e&?m@i%ﬁﬁﬁés H9A% it ric

mat er | Aeferring U Rigasa3 A 2%l Rumbering MilNBETSYiad @vas[BRRR]abBes RIrdesttbirgo Fi g.
Dgtructl on 200 is illustrated at a processi ng stage anal ogous to that
preV| oudsS T Fes e BEEPIPIHer ef erence to Fig. 3. Openings 40, 42, 44 and 46

exéI egg [adsgpughgmana&pf iastraeld coastraclngrostghatrae;trﬁwysmg stdgeudiblohess tatﬂ%.t3(2)04 .
an It exten r.etaini tr ture an
s 2 PEhd ST 00 i SR iAot RERect S SudrEs Yo A o1 her
aspect sthe siprvient ofrFég 226:21 ﬁndnn@%amam l«bmmomﬁ shete opénihgsedi; 34 585, 88, 40na2 a

pert Phefyy 48Tagt BP sbl-FNEN IS aBmARN LA Wy LASRSIL I 880 BBl ol er i ng

to Fig constru processi ng sta o ous to
t hat desoitheihgR4e4,oublspchneitoks setien bem@amzﬁogéug tomcr@@@pﬁqmlﬂgﬁ udt ai ni ng

S”“Ctgﬂ‘ﬁg a*b?éce@ﬁ %staaéreélﬁémlg% %ﬁf’%ﬁfr{gé‘a%ﬂ%d&ﬁg @Eérﬂ{ms%?t s been

expose sotro el ective materi a 8 rel’ati ve to
t he matretainilg shtuciues %Qweﬁgnlsadrme\tlwséwmewcg@mFlgRezQa%|bntgdoe§tn0t1@qr1ﬁ1re 204

protectge Fé?é?mﬂ?%ﬁdnﬂla BB%eEa%re@E%uslp M@Wr&él%géé‘foqfléso 1133 n6f &ds it@BAkain

accordi ngl fectiv retal ning structure 204. [0088]

The. corlbe riting Atranbge 802 Beegribad willerase Patedo Fis 29-Aar Latriipeeivbern aEpnRgs
el ectr ogledo afds0 e o&&u hs@Bowh m kR bxdrBplb ¥8g.&4) %Fé Nedesedh pﬁéﬂom%ﬁ%and in

ot her processing, not s own, coul conprise pe dest al - shaped capaci tor
el ect r oefed8)ndicpte Wesie thesepaninos mal ke f@@%a@étod'ﬂd'ﬁta thai ihe qPRBINGRPECIF YRles of

Fig. 2Zopmdat h@\/&o&%hg%ge@# Fighei. rRéw'hﬁE stlisterealds is sHdvatmitetnédso oS ed,
rather 15 WD 200510623 CT/ US2004/ 0402 t han havi ng an enti rety of the

out er dPEGRIONS SliPReAINGS dx ool RN tlashiGIRE V4t M. fasriepY patieRed t hus
provi d%tr@ﬂl@iéi&ﬁ@bhcﬁﬁﬁiﬁ%éﬁt@h VidW BOid. o8, Wiserk teah BBaéBat Bkhstahmpes 62, 64,

66 and s(?ructurey ﬁa%da pattern comparable to that adopted by patterned structure 30 in Fig. 11.
Accordingly, retaining structure 204 extends to locations where capacitor container openings
will ultimately be formed. In subsequent processing, the container openings can be formed
through mass 28, and can be formed to have a periphery comprising retaining structure 204.

[0091]  The construction of Figs. 23 and 24 can be formed by initially forming a first portion
of material 28, and then forming the patterned retaining structure 204 over the first portion of
material 28. Subsequently, a second portion of material 28 can be formed over the patterned
retaining structure. Since the retaining structure was patterned prior to forming the second
portion of material 28, some of the second portion of material 28 is formed directly against the
retaining structure 204 (specifically, the portion of material 28 formed over structure 204), and
some of the second portion of material 28 is formed directly against the first portion of material
28 that had been formed prior to the formation and patterning of retaining structure 204
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that provided by retaining structure 30 al one. [0089] The processing

descri bed above with reference to Figs. 1-22 forns the retaining structures

(30, 202 and 204) entirely across surfaces of regions 14 16 and 18 and then

extends thg ¢ r container openings (for exanple, 42 44 and 46)

t hr ough boﬁﬁ@ﬁﬂu%}ﬁgt ai ning structures and the nmass 28. P?T’”F@W‘H%é

understood that the invention enconpasses other aspects in which one or

nor e r(@pedifivalhg thet poniinuwf estaié2$ firmhed witidn pre regiohowherermpeniogs 84, 4Rtemd 50apaci t or

cont ai ch aspect is described with reference to Figs. 23 and
nﬂlﬁu}t'ﬁg?érﬁgl}ﬁ%%fm§éi gs. 23 and 24, simlar nunbering will be used as was

ut| | i z¢eD9%Rbov # is mentiesed indasgribing Ggs. 1124tPat relaéning Spistuogs (saeheas, f@090] Figs. 23

and 24, QaHp\‘éS%fr@ctn?rSQSG %gt nH%bh)o&n%Q)R'\pﬁge &ndit %g@l%sbmmﬁﬁl@%;e@eﬁ 5%395'5 to that

of Fig Struc I'n"a top such top
vi ew b%ﬂ iNeptratrag>eqwlpsy @@eCtSh?é thedpvan‘tl@lwﬂc)’fhlth rgtairpng %U{Cttﬁﬁmlﬁ\f@c%ﬁ@nt om

| ocat ' ri‘é@@hﬁlt@@?@g% Aﬁ‘eﬁerléf‘lin ré]@rrhr%% FYQ: 25128, sirflithr n%bel’ﬂ% wiPBe usdl and 54

will timat el OWws a cross section of Fig. 23 along
t he Ilf#ﬁeW@SilUtMed FHovh InsdreariiR@Eigs see4. i aIeTeRAPRPIAHAl ogous to the cross section

of Fi g.[oéb3] PURefcRBIgNE FRY 28, @é&@ﬁ%bﬂgo@tsamﬂ@@a lat @k prétRsihgalepof Fig. 9.
Cbnstructlon 300 conprises the retaining structure 204 descrlbed preV|oust

with regssriasoueyieysty With retenenss to Fig: 1 gGeRSIAGTONRIRIS SiMilat Rdhe enstrHetieg 18t r uct ur e

30 desgdschesd ipFRY h Odiebt tMattihe nBfcBhIeI0cS th025isgmstrétea%orrmﬂ§m@l@&sSaptara«f@nt ain-
t he ret ai nin éruct re 202 descri ped with &IBerence to. Fi

Locat | Bras s2Aa BIC P s Sansha o it Ramgarasnees 2t elBimniom . or
exanpl e&mrisg, coﬂ&lsﬁé’s@emtialljdsﬂ braécmdlstdsrsplbanmmen Mh&bther odydro 50D ahcsd4e wher e

th d te . that ..t t t

f or moccalh Mt adeclsr Tt o Brnes o R R R B o showin
patterai‘rerbamcbetldnatﬁfonef fo@e&ém?&%rﬁrpmemihn@farﬂﬁ?r pbRceysthlib® sdizdrend t o hant

t t 04., The | ocation attern ruc wn in ant om
o oo 1 106840 s HiGuaBE BboR it RRLIERO B, 1 2 RE ST ARE dhBndHE | T PREM
pat t er selextivgeich filr endteyia E&tel&tdem edhitiyg patctuee BedIrsganimiarcepds, itwafkbg. 11.
Accor dynaly r‘ia%%' " ”aQ/ef b ﬁ‘ﬁchHr rlcfe%%btﬁé%)%%gﬁw d‘at’aPeI rlngl%ﬂ%l Wgt?rr?th‘éﬁpac' tor

cont ai ner ~openi processi ng, the
cont ai ﬂmon@piedﬂ lags eimtmbldy ihgative matt¢nd)wgrhh iselglatiERy chead atldreab)etOfO@pmtd to have

a pen%ﬁﬁ; {nloﬁfe ﬁzﬂ%qu%!n n%ﬁrrdécctahrb% nfag“t is d.EfQQFPﬁ et BakRgst ructi on of

Fi gs can y init rmng a first portion of
mat er i @nmrzwly aﬁﬂl@e@ fﬁ’émaﬁéﬁﬂf Eﬁ@lvﬁH@S'b@ﬂ@fl%qufemséﬁWienlbn@ﬁﬁ’ e CUPRIISRO4 over the

first tE’cS?B,SHo%thS% hcat@%‘ia‘%&' iardst dlﬁem%%%%}ew etéh t‘ﬁ@%@%h@%fhbb@&t@@aé@t erial 28

can be fornmed over patterned retaining structure. Since the retaining
st r uct GaVeRssilisap f‘éﬁ’d@éﬂ the exdgnt dgsireginvaripup RBPlisatiisd SPeefiealyrihefilicaat eri al 28,

some ofitrfdB & ;sfefé%m/w{hwrpan@@etrmés%maé ve°f tH|e‘k ton G HEAs i bythagidial the

retaini ng structure 204 (specifical é portion of material 28 forned
i

over seIRSSERdS pEAKirermaly '%‘oWﬁ sficon 'dgé%h’ﬁjet%erq bYohe dmerdiatdhg gtirggol o
f or medmesg m'%'elbh@@aAB@irdlhdﬂ? ltfdalhf'de dRakth@dusto m&@élc@ﬂnpoﬁe%tbhﬁfuchu%j&been

formed onI'n%rrl tr;[eoetéh of me%rnﬁlt% ?\23 gn an%g L écr'gllvl?)gre%tlver t%ttﬁtla rS](|3|28lV% HF(% gtrcﬁ 204 16
toward silicon nitride. Suitable materials can be materials consisting essentially of, or
consisting of silicon. If the silicon remains undoped, such can effectively be an insulative
material, and accordingly can have advantages similar to those of silicon nitride. The silicon
can be in any form, including, polycrystalline, either smooth grain or hemispherical grain, and/or
amorphous. A polysilicon layer can be more resistant than silicon nitride to the chemistries
typically utilized during the etching back of glasses (such as, for example, the 25:1 HF
chemistry utilized to etch borophosphosilicate glass).

[0095] In embodiments in which one of the layers 502 and 504 consists essentially of, or
consists of silicon nitride, and the other of layers 502 and 504 consists essentially of, or
consists of silicon, the silicon can be either the top layer or the bottom layer. Silicon on the top
can be removed by subsequent container chemical-mechanical polishing (CMP).
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WD 20051062349 PCT/ 11 S2004/ 040252 (specifically, the portion of material 28
formed within the regions where openings 34, 42 and 50 w il ultinmately be
formed). [0092] It is nmentioned in describing Figs. 1-24 that retaining
structures s, for exanple, structures 30, 202 and 204) can _conprise
single | ay@f‘i%%?“%%& tiple layers. Figs. 25- 28 illustratEVSRHYRLy aspects
of the invention in which retaining structure (or lattice) 30 conprises

mul ti pl[e096dyefry. 86 shatsea stalcturé A50 Bisrating gn bberRatys .aspésct 28thegiresehar nunberi ng

appr opATE" SEBuM Stk IR G ARNEEs R0 BRI T PRI R o 1 e
at t heFigr 2% eStgichge §6@ s sirdies tr thb stiugkre\i00 wé Fig. 9, ehcensthat Brevetainingri g. 1.
Const ”s{ﬂ?h{?@ 3§gpcdn§tr§étl |5§(gcorﬁpr}_§%§ trﬁggﬁpér‘éc tQQd dhe gﬁoszr dioefrd Boofi 9. 1,

except tha materi a ustrate onprising two
separ at ke thregyiayeass s0ihe sgtainivo structwe Oéﬁoﬂsa'ye’fm\ 550 2realabels0 452,054 and 5§@r ticul ar

aspect g éot&/&? |n’}5’flrktu\a(?@mbo& s @ ersgggﬁhégsfgﬁ@&;téﬁayéfs of the‘Pétalﬁﬂgs' st of

silicon tride other o aye S can parti cul ar aspects
of thestrwuéﬁﬁa@lﬁ% CERseMBEse, consist epsandalyrnfi aicpysigfof Slb?oncé%iaww (&l i con,

and Caﬂn&ﬂnét@nél'%?thfeQEﬁ\nﬂ'fg: stﬁ%r@éf@éﬁ’é(ﬁ ca@@@ﬁ%ﬁ‘@é&%nﬁéll&'o‘?% c@ﬁ'&ﬁ’ét @f silicon
pol ycrystalline silicon. [0094] As di sScussed above with reference to Fig.

14, " ondltrigepéeeorginglynige eHwH@Y%ﬁ 55 ang 52813801 PWiRe RIPIERtIALeN i sideart 28

rel ati Hﬁd@@ne&@’iaﬁsm ng structure 30. In particular aspects, it can be
desired to have a.thin |a er of c?]IHCOI’l nitride be the &redom nate materi al

of | aydP9%a, Pﬁfetr'i’l%ﬁne’% %c?r? Pshaws A LOBHUSHALRYS & A Ar9ceSHEaEEPve mat eri al

whi ch smm;etbaﬁat»dewlbedile@pnoaﬂszlmmarerteacéi@m@I13 ]I?Bdormmt:ﬁfrﬂ:hffe% ﬂbmbhﬁml in
.S | | I, to rrals

utilizi sili n tri an i mat

ottt SRhr b ha SEtE8 B ErhPias 4 iy i Hd4 Ao E A hoce, i

mass 2804:3)11:136065(%1 belsimicp hothp Immérlals:mzeargllsmasj,escbrbed aith befeatinté tocfig.t25t an
etch .t he .bor hosi |cate |I|%on nitride

|
S ¢ pertfidarEsfiut MoubR SR SRRIER s, e Bh G P S on st 4 S SlibSE| Mon
ni tri deitride, grcxrheteadl| 606\cen yortsit es.seanailyyésnmmsrs c28sistf wikeon. tAiiectne edahirigf t he

sel ect Vb0 dBPRIBbETI Al ol P8R Roh SodRIbLAIRLY, Biggly f he- o1 1 con

n|tr|devv| eentire éFIIS et ched.
Accor dspegkey610 it pmmeb@vaohm@am@ww ofithelmatericg GOenﬁmtenm(b@arswer ucture 30

f wh ' | at toth
sel ect 1S B dnle, KRRl e B Ao RARSRGER SEERAMEMY P LS can be
mat er i amlsot@@wsllmtpmgg thedayer.i Spaogr 610 cagy compuing istsamg aimpositipe o lay¢f606he
silicop,d Fc{h}; %Qst Sﬂﬂuaﬁ%‘f &f cf,d?EE‘ é!f%'ili%orbeﬂ?é‘utl|i9?°d6h%tf! X@rs oTBLAE! al

and accor ave a vanta és sim on nitride. The
si | i cof06 @raw prptecammfecxpmedlsm@w\@m pignatpénl Pe4 ps wall B$ Fean eppehsyifasadbt h grain

or henmyigphatdid @hnrﬂf @bibseqitit Bfch oPRRIARIPES sudh R0loY BkarhSe) rw; @wdegameae mor €
resistant than silicon nitride to the chemstries typically utilized during

the et BRVIRESIHRER derepeaiodd® T¢such as, for exanple, the 25:1 HF chenistry
utili zqdpdey et@z@@h@@ma@@a@éd BAW 8f Bk asgidn 2d 8QRattuldeRAgEdIBIHce 1 N whi ch

one of the 04 consi st s essenklally of onsi sts of

O S Hhae PER e 0Pt o e YR G P a6 Tog ShETINS orree TG Gebent | ol | y

of , orexpanded region comprises structure 30, and shows the structure to comprise a layer 612 in
addition to the layers 604 and 606. Layer 612 is under layer 604, and in particular aspects
layer 612 can consist essentially of, or consist of silicon. Accordingly, the stack comprising
layers 612, 604 and 606 can be a layer consisting of silicon (612), a layer consisting of silicon
nitride (604), and a fayer consisting of silicon (606) over the silicon nitride. Further, the sidewall
spacer 610 is shown formed along an exposed sidewall of the stack containing layers 612, 604
and 606. As discussed above, the composition of 610 can consist essentially of or consist of
silicon. Accordingly, in particular aspects of the invention, layer 604 can comprise silicon
nitride, and such layer can be entirely surrounded by layers consisting essentially of, or
consisting of silicon (the shown layer 606, 610 and 612). Although layers 606, 610 and 612 can

comprise the same composition as one another, it is to be understood that the invention also
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consists of silicon, the silicon can be either the top |layer or the bottom
| ayer. Silicon on the top can be renoved by subsequent container
chem cal - mechani cal polishing (CWP). 17 WD 2005/ 062349 PCT/ US2004/ 040252
[ 0096] Flgwg? shows a structure 550 illustrating an alternative aspect of
t he present 131 on. Structure 550 is shown at a prol&SIPHYY&%ge
anal ogous to that of structure 500 in Fig. 25. Structure 550 is simlar to
the st eomimpaessOBpedts Fi ghict2Byere 60@ /1 0tand 612 lnemprseediiféranf cosprsitionsr e 30 of
constr 1@ §r$e0 fM@rises three layers, instead of the two of structure

& three 1 ayers of the retaining structure of construction 550 are
I abel ed06%H, 5'5&5%(?@ iB@bich layesHrredmmaisgs siligenpiistt baluadersivbd tatihwtsdicon ayer s
552 andyBafd o tRHA R claﬁ)éﬂ R ﬂ¥o thBEort&h& asyeﬂm?s aggde%&émm@f%rﬁgg.oﬁan
conprise, consist essentially of, or consi i con; and |ayer 554 (the
i nner fafsech a6, fof example: dhesgontaingr speniRgsiPeAl B dR aBQFG@éﬁ'QCWﬁsﬂ”s@a%%ﬁéntl ally
of , Or ;GORR! §1tes‘i7hfco§bérﬂ éi%eqd@nﬁygb@?emcf%&?%ﬁ\'W\Q\Iirﬁ/thetcgl%a%bll bpﬁ‘é?lfhg%%%%ﬁs 552 and

556 can provid grot ection on des of nitride materi al [0097]
Ref er r BRRJOPIEN® eftc [} gfherzppedds; e skroRsan be iafwithithesanteer eReNE9Sr ocessi ng

stage c§idukhal d@e@irﬁﬂdr%ﬁr&t@@%t&é@%ﬁé@:ﬂ@ﬂdedﬁﬁoﬁg reference to Fig. 10. The
construction diff ers fromthat in tfhat retaining structure 30

conpr i K830Y pdine syfrovrging 9f &1 sdicgpalt Qﬁd”%@f@’ 6RAYVER Mmatesialsgnore SpRIBTE° 8An be
siml aretch%atmlcaﬁhmea(h&teﬁ@% @edeﬁ%hdobﬂscaf Fleds) Mahfbere@tm@gwoast (Dhé:b@h 25. 1In

particul ar as ects 604, can n5| st ssenti al | on nitride
or con&figpdixre qu?&'@liﬁnaﬁ %“%asﬁﬁd’t egpibed ag8ee wgrhreégﬁgqestp g)n'?l ally of
sili COItyp@éllyC&metﬁidpl@étcBI A¢svedinglypdregnstdigiliedreiriag ma(ﬁérlaﬂTBmZEWblﬂdi ufamer menory
array éggl on ed above with reference r 610 is

ac
provi déd "RAEP é‘h 8>‘8 s‘%‘ S§MFERREYINS 5fe ?%’Sr‘%%*attye%‘?rﬁfe"%\t? atéB%cr Paré’%% *Can be
f or medwhythef tbe perianphe, onftbe mpngota)ni aryside cujfthea@ﬁn'oopntnd& mategitler i al and
subseq y | a i se the
sane c@ﬁ%@éi ti@| U§Pzalrt§'p Con n@é&%&@&}? g?'"co %ﬁcon%lgsqsggg%ntl Iy of ,
or con$iegnhatefial$d functgm. aswmrdlmalsk zwngdnrn@ftloh ayﬂaesoﬁtameambmr@e@nptremfdes

prot ectj tﬂ? ppo%ﬁggﬁ%ﬁgge nﬁ At BRLEH &, r%@é aad?'ff fifical afh g@ pper

surface o |ng a subsequent such as,
for exan@ibegtheryattetniiy @es@s iHeedhe gmiaineas wpbyingd. twﬂhz@foeroé adard masgy withoty) .

[ 0098] ofd fling Ao RS cgﬁbséwf&ggoyg R orRing E oFERhPBarnifd adfebliGhblop 600 1 n

ana ternati ve aspect e I nventlon Ive to that
shown [ritica} gimepsion @‘ﬁé@trenmndwontah@r opsnigsd Seeitighllnihe bargmask sag atayet ur e 30,

and s h%’r"?n&ré‘@or%‘is‘iéfﬁte’téhefatbé’ b&%@ﬁ &r%Eire%cllm Mcﬂhe%atain@r o&é?ﬁ’dgts'tﬁ’éh Waud Bgeuk ayer's

604 and 606. Layer I's under |ayer , articular aspects |ayer
612 cawﬂbarﬁ@P@teseség@ﬁlmé\as Higcyssed @rm@éﬁgtaﬁtbe@w &ie|ti%@moam&>emdow‘tgqlxy t he

stack gRRY ‘rr%'nﬂﬂy a r@;b’@rrcﬁltr@]-a’th@l%cﬁ@et@% t68 Bed}fy %d/&%ﬂel?%@bt%ﬁ b of
silicon (612), | ayer consi sting of licon nitride (604), and a |ayer

consi sPERRYalF it th? E@rﬁphee?d)e'y%wandtqw%qiamwo NRtQusEEcuirdpvicgarsuch pe Qi dewal |
spacer efdkblé, HighPes. FrgiBeyal fRen AfiasaEp MiIdRVROVid ovehthePeffiergont ai ni ng

| ayers 612, 6
circuitty, but the etch to form the trench may even penetrate through an etch stop if it is overly
enhanced relative to etching utilized to form container openings.
[00102] The trough 71 described with reference to Figs. 14-17 can be advantageously
utilized to entirely surround a region of a semiconductor construction. In the aspects of the
invention described above, the trough is created by forming an electrically conductive material
in trough-shaped configuration between a memory array region and a peripheral region (see,
for example, Figs. 14 and 15 where the trough 71 is described as being formed from conductive
material 60 over the region 16 between memory array region 14 and peripheral region 18).
Figs. 29 and 30 illustrate exemplary configurations in with the trough is formed to protect a
lateral periphery of a peripheral region from the isotropic etch utilized to remove material from
region 14 (an exemplary isotropic etch is described above with reference to Figs. 14-16).
Specifically, Fig. 29 shows a top view of an exemplary construction 700 comprising a substrate

19



and 606. As discussed above, the composition of 610 can consist essentially
of or consist of silicon. Accordingly, in particular aspects of the
invention, layer 604 can conprise silicon nitride, and such |layer can be
entirely surrounded by | ayers consisting essentially of, or consisting of
silicon (tMWo ¥howasdayer 606, 610 and 612). Although | aperssHofios0520 and 612
can conprise the sane conposition as one another, it is to be understood
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si | i carerighgiy Q@NPS@PWW tqﬂa@heqh@ecm andhiee pefheral gegion basrisigtlaneteial doped, and

| NCOT PRrEha oLl 1) dRIRAPILECIACRALE 9451 odRRARRIADR S8 GpHlAGA] 2

sili Cgélgrlﬁlfrgl de nab?g% ik o Hﬁﬂ%ﬁ?e(r%{ C({ S nor emar_e%}lg?a%ltgﬁtu@ {gr}rawet ch than
si | i conrpHdingan enete of @Eéater@lsper@mery@ﬁ@emw Frayppgion 24)anddhusibe drri 4Rt ageous.
The et@éﬁne&wég.a@wamtﬁ@mg% émFewlh@Lan %M&hhebtr?e%mé%ryeér@@ EfSH14. eyl above

with reference to glca ﬁ an isotropic etch. Accordin
N

Fi |y
por t i o¥sShews itPR Wew ogmerqoa%trwa%%/ Qiflusigiing ibal the Lrpwfh%& ef t‘;pndwvwﬁ&%@g to the

et ch usy @nsexidh@ chfklyl a@&ﬁwdﬁﬁ@la@é?é(ﬁfeﬂéhé?&’oﬂh@b@ﬁpﬂfé?dl Y& idrPA LR EIRds ext@imigd! ess of
whet her the portions are on th , bottom or side of the silicon nitride

mat er i tirety ?J'G‘irﬁjlt]"eﬁ%rahﬁ‘?rlpf‘%%(tqfﬁ\?rB?’“?R*SPV%Y [96%n and/ or anor phous silicon
within material 30 can enable the material to function as a hard mask
during formation of the container openings and trench at the processing
stage of Figs. 3 and 4. The trench can have a different critical dinension
and/ or other patterning aspects than the contai ner openings. Utilization of
a hard mask without overlying photoresist can be advantageous in form ng
the different patterning aspects and/or critical dinension of the trench
and cont ai ner openings. Specifically, the hard nask can allow for nore
consi stent etch rates between the trench and the contai ner openings than
woul d occur wth a photoresist mask. As discussed in nore detail below, the
trench can extend entirely around nenory array circuitry. If the trench is
etched too deeply and/or widely, the etch can penetrate into the peripheral
circuitry and cause damage to various circuit devices, such as, for

exanple, digit lines. Frequently a silicon nitride etch stop will be

provi ded over the peripheral «circuitry, but the etch to formthe trench may
even penetrate through an etch stop if it is overly enhanced relative to
etching utilized to form contai ner openings. [00102] The trough 71 descri bed
with reference to Figs. 14-17 can be advantageously wutilized to entirely
surround a region of a sem conductor construction. In the aspects of the
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i nvention descri bed above, the trough is created by formng an electrically
conductive material in trough-shaped configuration between a nenory array
region and a peripheral region (see, for exanple, Figs. 14 and 15 where the
trough 71 is described as being formed fromconductive naterial 60 over the
region 16 between nenory array region 14 and peripheral region 18). Figs.
29 and 30CLhIMsstrate exenplary configurations in with the trough is forned
to protect a lateral periphery of a peripheral region fromthe isotropic
etch utililzed thometbatofdonmintoe plerklity efeapacitergievcesl donfrainingxenpl ary i sotropic
etch is described above with reference to Figs. 14-16). Specifically, Fig.
29 shows #MHP CHdEGHivECaraTA elestitdempteBhethinRPeNBes 7 G B ipIdNa%§ tBe subst rat e
19 WO 228{3/ 062349 PCT/ US2004/ 04025 having a nmenory array region 14

(di agr anmdltst @atﬂ'ij”]aﬁ EREIR P2 "Q8 25° B9R°bounded by dashed line 708), a
region 18 ' .. : [ , | .oQi circuitry can
be-t or med Py a7 Rhab Bedetfs MEATch Rl leBis3Re 3 RbediBhacced 11 me

704), and g4 R eRBiroHR PRIME G rethilfg SRR ¥ dridg b aiRfic Mhtedadinkhe peri pheral
region 18. The nenory array region has a l|ateral periphery defined to

entirely liRleetriahialerigibt the Wetsinih § Stru¥RIDEN pABIh@YiidoR h@HRitrogint h such | at er al

peri phery corresponding to dashed |ine 708, and the peripheral region has a
sim | ar | adneovinlg at pestisprhe vithalirbi maeriabyasbagie thelretaieing Gtuctufe puyglealyl of
conductive material 60 is shown |aterally surrounding an entirety of the

| at er al peentstethy aldeasteans of ther oaguctieayiapacitouelecnde matgdalt he |iner 75 defi ned
by a sidewall of the trough entirely laterally surrounds the nenory array
regi on 14 aftgrirgmovingt leRgHreMS of Bp first BHeE Mese INETRYEINICRS erndydive FIPRESE r at i ng

t hat the tl"aouc%h 7]f .of. con uctti ve rratteri al 60 can extend entirely around the
| ateral p&PEPEREMPIYR! IPRE ALY &PRACY d51'%E Y wel | as extending entirely
around { NG, LAk S RERLANGEL Ohud BE JERRE Yr@fy@y region. 20 QLAIMS: 1. A
met hod of formng a plurality of capacitor devices, conprising: formng
conductive capacitor electrode material within openings in a first materi al
mass, the first material mass conprising silicon and oxygen; providing a
retaining sructhemestihod dpBiisi Caher&id He@6hdubiveltapdcitbrehitrodan@ed istibimegonduct i ve
capacitor electrode material, the retaining structure conprising a

di el ect ri evithmmtrerdpahingstinthe stlapel of apwardiy-npenéicahtaioér strogtureet ai ni ng structure
conprising silicon and nitrogen; renoving at | east some of the first

material nass while the retaining structure physically contacts the at

| east some of the conductive capacitor electrode material; after renoving at

| east sone df t HE Methagiof gaimet VagreipiieSonqusidGcaRRcen SR Iredremeteiia fitstis e
capacitor el ec rfode (g%tgri al itnfo.g. Bl urali tsy of capacitor devices; and
wher ei n t FBSH19°43 Ol fXAFGlve Retestalsvigdie P§RI9% ¢t ai ni ng structure. 2. The
nmet hod of claim 1 wherein the conductive capacitor electrode material is
f or med

4. The method of claim 1 wherein the first material mass consists of one or more

electricaily insulative materials.

5. The method of claim 1 wherein the first material mass comprises one or more of
borophosphosilicate glass, spin-on-glass, silicon dioxide, phosphosilicate glass, borosilicate
glass, and silicon nitride.

6. The method of claim 1 wherein the retaining structure comprises silicon nitride.

7. The method of claim 6 wherein the silicon nitride has a thickness of from about 50 A

to about 3000 A.
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wi thin the openings in the shape of upwardly-openi ng contai ner structures.
3. The nmethod of claim| wherein the conductive capacitor electrode materi al
fills the openings to formconductive pedestals within the openings. 4. The
met hod of claim 1 wherein the first material nmass consists of one or nore
electrically insulative materials. 5. The nmethod of claim1l wherein the
first material mass conprises one or nore of borophosphosilicate gl ass,

spi n-on-gl ass, silicon dioxide, phosphosilicate glass, borosilicate glass,
and sil i corB.ni tThe dethoB of ddie Tetehairdthe firscihateral inashemairisest he r et ai ni ng
structure conprises silicon nitride. 7. The nmethod of claim®6 wherein the

si i con nberppheeptivaiticate glagscard degetgining siivptuapernprises sicor pitideout 3000 A. 21 8.
The nethod of claim1 wherein the first material mass conpri ses
borophosphosilicate gl ass and the retaining structure conprises silicon
nitride. orm &a acitor devices,

conprrsrng %ﬁ“%%ﬁamgpr lg@@baé??%W”gg %?r &'t eri al mrthln openi ngs
inafi rStorm%g&rdatnv £ 84S ohracR a8y BRCbpBANEASR o RS AUleAli Abmhishrgt a1 i NG

structure 1n sical contact wth at ast 'so he con

capaci t or sifdofGhd §dBedrat eri al; renoving at |east some of the first material
while the retaining structure physically contacts the at |east sone of the
conduct i verogidipg e irdtaifing bteeturoid ®hysidabdonatt witfat REsteMB i thg caldutteast sonme of the
first material, incorporating the conductive capacitor electrode materi al

i nt o a pl cambitor glegfode apéeciet or devi ces; wherein: the first materia

conpri ses borophosphosilicate glass; a wet etch is utilized to renove at

| east samemsying pdedst pave pdhactirstanaterigheniie the rplainia sirvgure physicelir @nedfpr i ses
silicon nitride and a mater.i al havrngﬁ“ncreased selectivity to

bor ophospHES! 1ep §p18¢ §i 1A OAHNe €3Rapilo eﬁFF?F@?”aurrng the wet etch. 10. The
met hod of e!r‘?‘lmngvm V\At'lee sqlsgm% Eﬁhgpt Gh Itg?llal m%wlpg%tlrgd(}% g&%ﬁﬂp{g% eagﬁ jvity to

borophospﬁosr Ica FaSe an si |co @t ch consists

essent i al lehéctfbfdeg%'tén%ﬁqga pMahtyTJ?@adEEﬁotFQ i g claim9 wher ein the nateri al

havi ng i ncrease ectivity to borophosphosilicate glass than silicon
nitride dyhrémg: t he wet etch includes polycrystalline silicon. 12. The

met hod of claim 11 wherein the polycrystalline silicon is over the silicon
nitride. tha2irst material comprises borophosphosilicate glass;

a wet etch is utilized to remove at least same of the first material; and
the retaining structure comprises silicon nitride and a material having increased selectivity to

borophosphosilicate glass than silicon nitride during the wet etch.

10. The method of claim 9 wherein the material having increased selectivity to
borophosphosilicate glass than silicon nitride during the wet etch consists essentially of
silicon.

11.  The method of claim 9 wherein the material having increased selectivity to
borophosphosilicate glass than silicon nitride during the wet etch includes polycrystalline

silicon.

12.  The method of claim 11 wherein the polycrystalline silicon is over the silicon nitride.
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13. The method of claim 12 wherein the polycrystalline silicon has a

t hi ckness of from about 50 A to about 1000 A. 14. The nethod of claim 12
wherein the polycrystalline silicon has a thickness of from about 50 Ato
about 1000 A; and wherein the silicon nitride has a thickness of from about
50 Ato about 3000 A. 15. The nethod of claim 11 wherein the polycrystalline
silicon is under the silicon nitride. 16. The nmethod of claim 11 wherein
the polycrystalline silicon is over and under the silicon nitride. 17. The
met hod of ctdi ntheanetinsraplain Hewhsariy e palyeiystalling sdigqn hee @ thieness afffemsi | i con
nitride has a thickness of fromabout 50 A to about 500 A; wherein the

pol ycryst #PP4taR Asioiaedd%%bdve the silicon nitride has a thickness of from
about 50 A to about 500 A; and wherein the silicon nitride has a thickness
of fromabout 50 A to about 1000 A. 18. The nethod of claim 11l wherein the

pol yerystal |] neral dhGbe SBH 1er hE HNSFerdi sl oS UMilobld Sfom23
about 50 A to about 1000 A ; and wherein the silicon nitride has a thickness of from about 50

Ato about 3000 A,

15.  The method of claim 11 wherein the polycrystalline silicon is under the silicon nitride.

16.  The method of claim 11 wherein the polycrystalline silicon is over and under the

silicon nitride.

17.  The method of claim 16 wherein the polycrystalline silicon below the silicon nitride

has a thickness of from about 50 A to about 500 A ; wherein the polycrystalline silicon above
the silicon nitride has a thickness of from about 50 A to about 500 A; and wherein the silicon

nitride has a thickness of from about 50 A to about 1000 A .

18. The method of claim 11 wherein the polycrystalline silicon entirely surrounds the

silicon nitride.
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