; @\BCe3e- <~- vvwidyz} 6} T<~ WD 02/ 19398 PCT/ USOL/ 27138 PLANARI ZATI ON OP METAL, 5
CONTAI NER STRUCTURES FI ELD OP THE | NVENTI ON The present invention relates \_7”
gener al | wa 0y/idaes fabrication of rlwlﬁ’ﬁmmmmm tive devices, reanuismoriess
particularly, to a nmethod of fo ive material in an opening in a
sen conductive device. The inventiomsakso relates to the structures forned

according to the i [ h or £l th. 10
BACKGROKD 0P Tr@SAVBZRe PN T P rar N R SR OIGRURES ' o
various |ayers, e.g. conductive layers and insul ative |ayers, are formned.
For exanple, during the formation of sem conductive devices, such as

dynam ¢ random access nenori es DRAIVB),J?{i nsul ating layers are used to
.electrically separate conducthk D@Er WE%Q&I 15 pol ycrystalline
silicon, alumnum netal silicides, etc. It is often required _ that the
conductive |ayers belhmpissesineation relares agrerdy &g the fbgissionefin t he
.nsulating layers. Such openings are commpnly referred to as contact holes,
e.g. when semizondantiveydevicasnaizd moropatticalarlyntus mdthed phfpsming capdugivieye
area, or vias, e.g. when the opening extends through an insulating | ayer
bet ween t wnatenaldncini epening by sseniihendrasive [devige. dieigvension; algp felates to the
particul ar inportance such that specific characteristics can be achi eved
when a costracturbofeemed acterdisg @r diei deidus aohbodenerits jof gak miethodhereby setor e
conductive materials. Conductive nmaterials are also forned in openi ngs when
provi di ng feeht ai n storage cell capacitors for use in sem conductive
devices, e.g. DRAMs. Storage 25 capacity and size are inportant
characteristics of a storage cell. Cenerally, a storage cell SUBSTI TUTE
SHEET ( RULE 26) WO U2/ 19398 PCT/USI11/27138 is formed with a dielectric
constapt material inter pBACKEGROWND\OFMHEBEINVENEION r odes. One or nore
| ayers of various conductive materials nay be used as the el ectrode

material . Contai ner -Tnyipe feielidarionRAhtepratéd LivElits] CHIERNGIR, le)s. icBAalUctve he
formation 5 of an insulative |ayer over existing topography which has been

formed ovefyeds sttPHisGRLe 15786, LRIBriREENELY exadhsle LlGad e foPmbfien bfisul ati ve
| ayer. These openings all ow access to the un erl yi ng topography, e.g. for a

cel | capaghi@iondieticd d8RYes| Afdhud flyaemdUahiys RedsqRemoted( DRAMIIGE i Ve
plugs, active substrate regions, étc. Thereafter, a conductive |layer to be
used for fieélﬂatﬂ% Ia?&-sla?é LD @ &heds separhRecon@ubtif@Rpés b@éh assddpedmed
within 10 the openings, and may al so"be fornmed on the upper surface of the

i nsul ?Eievgadlﬁ:%ﬁtalﬁﬁe WRkdn, MBS, rﬁEtaP&‘i.li@iﬁ_eﬂ}ﬁ@riﬁk offBY rédiffedadatigiRd to

fill penihg over the conductive material. Thereafter, this oxide

mat eri al ic%nhggweelqgé@ b%ﬂ&%%x%%&eh%%ug@f haeygyglgémsgmtnﬁe li&ulatiHelapeRosed

| ayers of conductive nmateria Ich areoutsid t he openi ng, e.qg. which

are over e dRRHLAC EoinddiPrdiliod B by Goriddt olesgggmwglgﬁitﬁgpgﬁgﬁl}gd to

separ at e nei ghori iy ‘conducti ve openi ngs, er eby

cont ai ner i) KRARCH, [3HkALIAR: ERLELLAL. DEL WA DM the oblifngxl de

material st con t1ve opening I's renbv l'eaving th

opening |ined, thpo@glpgﬂ B{B{Haﬁhg tdyeP Heri b WREcdnluk@bdTaPds ! Hhe GRBER S¥ekiy tYPe

cell capacitor.
20  opening is of particular importance such that specific characteristics can be achieved

T

when a contact hole or via is provided and then filled with one or more conductive
materials.

Conductive materials are also formed in dpcnings when providing certain
storage cell capacitors for use in semiconductive devices, €.g. DRAMs. Storage

25  capacity and size are important characteristics of a storage cell. Generally, a storage cell

IV
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Storage capacity and size are inportant characteristics in a storage cell.
20 One way to retain the storage capacity of a device and decrease its size
is to i nyyeasp3dde dielectric constant of the dielectric paywsowiizhe
storage cell capacitor. Therefore, preferably a high dielectric constant
material is utilized in applications interposed between two el ectrodes.

Many conduyclive netal s,.such as platinu rhodi u iridi osmum as well
as ot her & fuped Yith plicleciic SAnstantmAteraLintposed brysen tVvheonacile o

SUBSTI TUTE, SHEET ( RULE 26) WO (12/193J8 PCT/USO /27138 ¢ er, silver and
gol d, and e@ﬁ&@gw Opeprdnpiglagsers gf ¥?“@~?Sgc.°nélflﬁ'ﬁ‘i'%‘3?ﬁ’ic”&ﬁdni‘3hBgﬁs‘?ﬂ PHE are
desirable electrode materials for such high dielectric constant capacitors.
_However, W@Fr{lﬁénﬂl@regoi ng netals, e.g. Goup VIII netals such as

pl ati num or platinumalloys such as platinumrhodium,k are not easily.

pl anari zed. An 5 | |GRRtREerFEPHFAheRPRGEY sSHCBreLhedFraly iaFle the CP‘%%&O@ | A,
.Figure | A shows a cross sectional portion of a sem conductive device 10. An
i nsul abi veflanyiasulatve layer vepexising tapoguaphyrghich hes begh tosmedipyen 5 splstrasened
in the insulative layer 12 which stops on the surface of ‘the substrate 11.
To for m a andwhben eipesingsdee chdsbintorthe insvlative dayer. Bhesgmpenings-allppeaccess to
structure, a netal layer 20 is formed over the insulative | ayer and as a 10
li ni ng i n thpemidadyib§.toffbgraphy teg. foa aphl capasitos,whigly erayigclude condeetivever t he
metal |ayer 25 to conpletely fill the opening 15. Upon planarization, the
upper por tregionsf e.gaymardu2ive plugspantivd sabsirage vigidnst hes. iBherkafpoy 4 cond@divehi ch
is outside of the opening 15, resulting in the non-dashed |ining portion
30. Howevdiyeras behoed fomforming ehd Bottdinecleretaale dfshof¢lbcapdeitor ivddroed withir ed
at the upper region or edge of the opening 15. 15 The netal material is
pushedoi ntrhe openige] @id mhy ke bedbimeden thpeppagsutfacasf rlepinssletitellybyas
projection 35 during the planarization process. Such deformation of the
metal in tydl.canhyir o€ oxieantegallimap tiaguseasedtoiitiee opehig pvafthte and is
further problematic in renmoving the resist material 25 fromw thin the
openi ng 1%onttcEROWtdrial. Theteasterd Bhisdxide inbREialik ebhevedas oxpat elie layehof he
use of a 20 netal is shown wherein the netal |ayer 25 is not planarized,

but i nst eaddscBC HatkrialOWRY @kpodsAdRy b Edrittictige hiateriiivicH a¢asutsilie bfick to
the insul ative |ayer 12, the p_ﬂot oresist layer 25 is pulled back away from
the netal éh@)égfehiﬂ;gb%.rg‘?%éﬂ hivbveg thofop st balcansdamralhy&f aRahehons of

the netal layer as shown by the undesirably etched regions 40 in Figure 1B.

SUBSTHEUTE, tb B s ElighBOY DR800 BEG(ABOMAIBBForhilg indibRsl exi st s

a need in the art met hod of form ng conductive material in

openi ngs in, S&ALLQRAY Q%édﬁ@d GENIARR - mIPRMDdrwed] e RR{H the bxlRh&erial

structures containing conductive material formed therein. 5 SUMVARY OP THE

| NVENT]ON ddh @868 HALEEWIE o?@ﬁidﬁrll’ ShoRY, 14k SpEhing! Afddith KBRS Of

provi ding a condtctive material 1m an opening. The process involves first

¢ : , . y . . : e h ti

of the i nsF ARPEtnBe BRI oD e AR D i ng, Nt &
tal - Cai ni fi S . e :

Condust | ve. mat or ol SERPS fpAt S SEERE YRkl AAITLARQT b R clile
terijal 18 | ted | i . At ' . i

Lo |k g Gl U ARER Aaciflof SASIceAURIAR B 10 GIRGEL e

portion of e PL Al SORF RN lfdfbchid Loy PS5k Bortfl G daadifth dnerliBroPeni N0

is then re
preferably a high dielectric constant material is utilized in applications interposed

between two electrodes. Many conductive metals such as platinum, rhodium, iridium,

osmium, as well as other Group VIII metals, and other transition element metals, e.g.

2
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15 The invention further provides a nethod of form ng a bottom el ectrode of
a capacitor. A second conductive material is provided within an opening in
contact wWwofiivsst conductive material. The second conduct pgeuseietisel i s

al so provided over at |least a portion of an insulative material which is
outside of the opening. Next, a netalcontaining fill material is provided

over at l|least a portiqgn t he.con tiv teri;al 20 which is jnside the
openi ng aff@PRH? E’Evcir 5“8\%’?&’{'}95 G’ﬁg”dﬂdtﬁ? Wﬁ@g}ct%l% %Iql‘.m‘muni‘@éé 3’&“ $on
of the metal -containing fill nateri al ich. is inside the opening is next
renoved artf @%Sém@@cfgmr%{ma@mf? Ohﬂlcbrvmah diglestie GORFRHECAPHELASL t om

el ectrode of a capacitor. Also included is a nethod of providing a
_conductive material Hawareropeny of txsfaregaing mesalbees Grapp WE metalssuch as
insulative material over a substrate, wherein the opening SUBSTI TUTE SHEET
(RULE 26) Platinomor phemgnpdivygsal 2vphgneenthesivmaarsnat feslypiendrizedofAn he
.substrate. First, a conductive material is deposited over at |east a
portioh ofllustrative plageriedtiarhproblemiihghoavidinoBignreat Al Figyre 4 Apthowsancross-t he
surface of the insulative material which is outside the opening. Next, a

t ungst enceeatiimal portian of nsemeicordudtive dlepios il0e dAvinsnlative layais12 & foomed @veof

the conductive material 5 which is over the surface portion of the

subst r at e aanbstwitied . | An openinghlé is dewhed invéherpsidatival layentlLi wkichfstdgseorogeni ng.
At that point, the tungsten material at |east partially fills the opening.
At | east auyfmret oftthe afibdtivee llinglid foraco idvedrrdlergroidiel dr boatoan ickktradd of he
conductive material which is over the insulative material outside the

openi ng i gapdetortgpestactiuthe niasitgdr J05is €bineed eekrittie psahaive 1aer and alNext , at
| east a portion of the 10 tungsten-containing fill material is renmoved from
t he op@ni MigingeCOpchimg 160 Thivaddfiet, ApRGOkestt ldyBe2 5 Vi dveltH! el Wiyer
conprises a substrate with an insulative material over the substrate. There
i s al so azgapdidmhpleely Bl eid aperfing Ted tgitf@ﬁ pRihatifdfdn, thd@ppdrPorabn iofgayekr f ace
of the opening and over at least a portion of the insulative material which
i's outsi destihgeABesH MengAvithHishent peficH 20 Rhickdis idukdiddBf el SPenlinsy 191 Med
over at |east a portion of the conductive material which is inside die

openi ng apeh e iR RHLHahR linhiig! b8l o3 BERIedkr, QY SROWR i B 2PQA RB. SucCh
that the tungsten-containing fill  material at least partially fills the

openi ng. ARGLIELASHWAMIE & srhdifed BYARNIHHR; Aleth 6PRUEL BEMR Sibig 5 and
an insulative material over the substrate.” A conductive materia s forned
b i e . ) A
et bl by pdeding 88 R e R 0ien L
d bst j LS L.ng. i ter.i

Cinost on. A L ety sgenlag ulhe ol e G b gti®,

Cna. ' ; . . . ; . t
o ett  gue ¢ st LA opBianb MRl dh WRELitiblk RrbIE ThBds Rkt O

i d i I £ i | . HEET: E 26 WO
oo S MR 5 SR L AR PARR oS HER YA SERELR LS 20)
material provided overd SURSHERLCLEN, heHBVIiGn SHER R B Ape §EDK 42

c a first condu &

portion of the opening contact ctive material. secon

of 1 HED op SATERL St ek g RIS Bt ploRERLef BRI 00 rekflr 2"
which'i s dteePise ve Ses AR deipSeLlrfi 2 badap Bt iR agaBler *tne
o1 ot ect | vETOLEHSRE T B REEBRBn oL R B ot Tl SABRIPE over
the insulative materi al h the insulative mate

| | th j al .
[l east "o poRESrt endval oB Bevilos o th, oG et & shep e SndeSkbly Frched
regions 40 in Figure 1B.

el
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10 conductive material. The protective layer is then renoved. A

netal -containing fill material is next provided over the second conductive
mat eri al whipivzbgs i nside the first opening and which is over/ustezmssul ative
mat eri al outside of the opening. The nmetal -containing fill material is

further provided over the second opening such that the netal - containing
fill material at least partially fills both the first |5 second
openings. A bit i ngﬁ&l?m Fle?i’éys[ﬂ Rgdie tﬁﬁé'ﬁt BSIaPSWr{Eﬁﬂﬁoﬁfi&#grrgg’&)nd
opening. Next, at least k6 a portion of the t.al -containing.fill mategial and
Lhe conduconductivn Batcarl iihPRanines isviemisandtichie ASHrese Therel i bited & of
both openings is renoved. Thereafter, at |east a portion of the

et al - contREEHeTr SFUETUEES GRRCRIRING CWEPY‘h@anrfaﬁorB FPs renoved so as to
formthe bottom el ectrode of the capacitor. 20 The invention al so provides
a met hod of planarizing a conductive material formed over an opening

MW thout substantially deform ng the nmaterial. The conductive material is
contacbed with a netal-containing fill material such that the fill materi al
is , over the conductive material and at |east partially fills the opening.
The conductive material andSUMMARY| OFSHEHE RNIIONmt eri al are then

pl anari zed such that a top 6 SUBSTI TUTE SHEET ( RULE 26) WO 021 19398

PCT/ US01/ 27138 poih acrordindeheitl oinalinyeintien rtheesris a¢t fand 1 metliod of proviingk ar e
substantially co-planar with a top portion of the opening. Additional
advant agescoadaicfieatmiatepial of an bpepings ditte provess involvesifirit founrga eandaictizadi | y
apparent fromthe follow ng detail ed description and drawi ngs which 5

i |1 ust r at emy@iiabinsthexpenirgy shoterdic teast spaftionhef theveseldtive. m8Rtidrvhich is
DESCRI PTI ON OP THE DRAWNGS Figures A and 1 B illustrate problens

associlat edowside ofltlanapemingg Neowmguaietaleohthinmpll weteriakis fofnelipecr2A l¢ast a
cross-sectional view of a sem conductive device in an internedi ate stage of
fabri cati ofbriibn®fitBe 2BndsctireGhigHialsch ithdralt lodsessmé of the mwiewl-censidng in
Figure 2Ain a further stage of fabrication. 15 Figure 2Cis a

Cr 0ss- sect igpalal ileMW&d id AR sfving AhRA 4 porftoglwfeh Bohduaiveundtagisl eitside of
fabrication. Figure 2D is also a cross-sectional view of device shown in

Figure 2B bf@ J[}é[ﬁﬂéﬁE 8P &ed abtidreftedr Oat: ledsk @ portidiEof sh@metATdnEdtibigonal
view of the device shown in Figure 2Cin a 20 further stage of Fabrication.

Figure 2F fil?nf’atv?ﬁaﬁ’%ﬁﬁ&?ﬁﬁh&ﬂ@khé’&ﬁéﬁjﬂéistﬁ@n‘ﬂ&ﬁb@&i.shOWn in Figure 2F in a
ure

further stage of fabrication. Fig A is a cross-sectional view of a

furthgr embodi mentrifimferifdl RRALY SrbtedeMetfod Hf @RmikY & boedhatRcgbager of
fabrication. SUBSTI TUIE SHEET (RULE 26) ~ WD U2/ 19398 PCT/ US| | 1/ 27138

capacitor. A second conductive material is provided within an opening in contact the

first conductive material. The second conductive material is also provided over at least

a portion of an insulative material which is outside of the opening. Next, a metal-

containing fill material is provided over at least a portion of the conductive material
20  which is inside the opening and which is over the insulative layer as well. At least a

portion of the metal-containing fill material which is inside the opening is next

removed and the second conductive material thereby forms the bottom electrode of a

capacitor.

Also included is a method of providing a conductive material in an opening

25  which has been provided in an insulative material over a substrate, wherein the opening

4
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Figure 3B is a cross sectional view of the device shown in Figure 3Ain a
further stage of fabrication. Figure 3Cis a cross sectional view of the
devi ce skmwre/ivavdi gure 3B in a further stage of fabricatipar/uSof7gss e 3D i s
a cross sectional view of the device shown in Figure 3Cin a further stage
of fabrication. Figure 4A is a cross-sectional view of a further enbodi nent

4B s g oroseBatRapornahos A whFaT it FhERRR g ot O C

further stage of fabricati

devi ce sh
cross secti opal

Fadlent Jarastinn e e G pEaBeci e 6f lbftirportiorhihe 1'F

i ure 4Cin a further stage of

i ew of the devjice, shown in, Fi
fabricati ¢HF aq%oﬁvzqhgmﬂswq gater W%Tls‘%GF‘FStﬂ?d%h%\ﬂPéWf{g- FXf £ AER8EH0di ment

of a sem conductive device. in an internedi ate stage of fabrication.
5B is a creostiziaatilomareripy Beprsitsbova it eastshBaiionPifNg FPadygiyematerig

F'L gure
t her

.Sstage of fabrication., Figure 5Cis a cross sectional view of th(f devi ce

shown Pn Mhjch é oprithe sutfremartinn of shagbsaterans, WhichiipAverpng insy

Cis a

cross sectional view of the device shown in Figure 5Cin a further stage of
fabri cat i onatefiplputsidspfithe gpenings Ascthet priat, the Eyngsten materw) peleastipavialivn
Figure 5D in a further stage of fabrication. 8 SUBSTI TUTE SHEET (RULE 26)
WO (12/ 1 930 theopegog/ 2nilest Aipprtien B thetungstepswnsapingoiihmaj¢riahand thee
device shown in Figure 5E in a further stage of fabrication. Figure 5Gis a
cross sectdondattive matepial whéchdiewiveetisHowdative 1RatgLirlcowFiderthe openingds thamage of

fabrication.

5 Figure 6 is a block diagramof a processor-based system

whi ch i nclshesed.nChgrramedtalcis effedttd bylpddnavtatiorz. eNekig as lqastcsd posmncofier uct ed
in accordance with the present invention. 10 DETAI LED DESCRI PTI ON OF
PREFERBED taivgstbh Wbhitamninipefill mvedtial tnreinoved Srobr deedesdnimgrtbodi ment is directed
to a nmethod of providing a conductive material in an opening in a

seni conductive dewiceardigmeb hnothbe aspletiof the dsvehoionpa strheted comprifsfar ence

herei n shall
substrate with an insulative material over the substrate. There is also a conductive

15

20

25

be nade to the terns "substrate" and "wafer",

material formed over at least a portion of the surface of the opening and over at least a
portion of the insulative material which is outside the opening. A tungsten-containing
fill material is formed over at least a portion of the conductive material which is inside
the opening and which is over the insulative material outside the opening, such that

the tungsten-containing fill material at least partially fills the opening.

Another structure of the invention also contains a substrate and an insulative

material over the substrate. A conductive material is formed over substantially all of
the inside surface of the opening. A tungsten-containing fill material is formed over
the conductive material and substantially fills the opening. The conductive material
and the tungsten-containing material are substantially co-planar at the top of the

opening.

A further method of the invention is useful in forming a bottom electrode of

a capacitor and a bit line conductive plug in a semiconductive device. A first opening is

d
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15 which are to be understood as including silicon, a silicon-on-insulator
(SA) or silicon on-sapphire {SOS) structures, doped and undoped

sem condwad i¥P3vs epi taxi al | ayers of silicon supported byparhgse27138

sem conductive foundation, and ot her sem conductive structures. In
addition, when reference is made to a "substrate” or "wafer"” in the
follomﬁng descri ption revi rocess.steps haye, been u i.zed t

f orm ar r aygovided thrgug, %P“ffg%? PSR “‘8%‘%? g’f@' l%ﬁg%vcéi é‘rﬁlbgmfﬁé’? FI'\‘fe
structure or founda ion. In addltlg@ t he sem conductjv er.i al ne%S not
be si | i corlepisgechihat ¥Jens AROTHGR O taoRsNing 69“'i3§¥3r?a¢f?h‘?ﬁn A¥amatH

i ndi um phosphi de, or gallium arsenide. The term "substrate" used hegeln
“may al so rféﬁ@PﬂﬁlGoaﬁyc‘tl‘;ﬁp’é’aEﬁmb Briben proyidesd overrs lgrahe PorHian ?ﬁ%f: §reace o

SUBSTI TUTE SHEET ( RULE 26) WO 112/19398 PCT/ USI|11/27138 Referring again
to the dreheegening waich ivin santacswigh the frsseopdushye sarsal gewelkasyst ah - an
.intermediate stage of fabrication. Shown is a substrate 212 and a |ayer 214
of mat &ri deast ppetaombf th susfacaof ve insnlaviyeamatayiah whdich is eutsiskeyfisi epening. i on

di oxi de or Boro-Phospho-Silicate 3 ass (BPSG, fornmed over the substrate
212. The |mypectied hyér asxaptapdslofadke grend sandpetivengaztisl. i & steonded in t he
| ayer 214 using nethods known in the art, for exanple, wet and/or dry

et chi ng. Tdpenopeisithen ﬁﬂcﬁu«i@d]tlrrepgbmpmacmtlam aogi&hlomg;hohe wé@ndor even a
trench or recess, and may or may not extend to the substrate surface ( as
represent&@nhuamhandaﬁhbddﬁﬂnhsn@ﬂﬁmﬁnmﬂﬁhernﬂedhhgszﬁﬂabﬂmMMgbgha bot t om
surface 218 and side walls 220. Preferably, the bottom surface 10 218 is a
gener al | y iRgailhtivevhaterialir Aatast 1 pontichi afithe becomiddepenihg sorta@s exhiedd. The si de
wal I's 220 may be substantially orthogonal to the bottom surface 218, as
shown 10n  Ricgdietive matdrial nThe Frirdevohy@iio iy redasicde d\ argllecontaising ]
dependi ng upon the particular environment of use for the opening. Moreover,

t he openi ngaRH8l ¥ akknedvitedsicr e Seebhacendddiventastidiewhizhlisingide thafirdte any
shape suitable to the needs of the 15 skilled artisan, including a

general |y @énmgdaﬁ&@'mém@mer Bef iggwlhine rﬁ@ﬁé’rlhpoﬂr_ﬂsﬁiér&tﬁBo;i@ﬁﬁ gillustrative
rret hod of formng a conductive material in the opening 216 is described. A

conductive nateri gheZdétal-Soh@idRE ﬁﬂ\fﬁiteﬁﬁ]% ﬁiiﬂie@(iﬁéwaé@ ovérthewbésy defi ne
the opening 216. The conductive naterial is forned over at least a portion

of the s ur%&%ﬁ% aﬂeﬁ th%@@ae &@%i%h&lﬂﬁ% g aRhkrihiSat Q4P sk tRNE Allbath ) ftsd t Y

or even substantially all of the inside surfaces 218, 220. The conductive
mater gl 2gp d g@mﬁ s AAS f y 3o Einl @¥REcdHd

mat erlgl in FS‘&‘?‘EB ut A gg%@géhﬂdtwe?ﬂrgﬁgﬁg@ WI1|| recognlcze that the
conducti ve, Oé@ﬁ% Rlex2af | of? %&&ap%ﬁt%ﬁ?%ﬁnmemmaltﬁ@ be

conpri sed for e conductive material 222 is desirably

made up of angiﬁ{r%HBE&aﬁﬁH dJ Fff‘c;xﬂklﬁau&e% %[ ottfsidd %&H@&Enﬁggws and

conposites, us can |n I num Ium rutheniu

SUBSTI TUTE, Hs uch("[%"é#gafgc@) at lc%/épt %%Hgn?‘ ﬁ? HP HEQ&AM filll'th CHQP fi rﬂlE m and

r hodi um ar? Fnumr [fat 1 nuntis t red
conducti Ve% { 1521% QG 858 b Tk E‘ﬁu &&8 o) 6(%?’&%% orOt her
suitabl e cOR R tarial’s |nclu e ransition e nt netals, e.

g. gol copper a S@kc\:/qet'fh an 4 s% p1c|>v1 es 2 mc %SI £$g01jlcyl?ctﬁ§ t(l:l t@rlale 9.

al um ffim toget he ys an e condu

terial be f d th 2 t
Cuch e spFERRANG! % ABRDR @%%Litrs% At .%@?0%3%%%‘*? @Hatﬁ'u‘*%lwaiﬁlreecs‘é‘iﬁ‘ﬁlgﬁge
h | t | \/
gl g(r:nt (r:gpl ;&g%lag}%%%gﬁgﬁcpgﬁtb&mﬁ%% é'%lj“%ggperpa CF‘aPS ﬁ(sa[h%:tong fﬁl[ 0 \%nr%laser i al
222 s f Org\lzae? tﬁe conductive material and at least partially fills the opening. The conductive

material and the metal-containing fill material are then planarized such that a top

6
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10 thickness wthin the range of a few Angstrons to several hundred
Angstrons, which can vary according to the needs of the skilled artisan. As
further shoemid3ps Fi gure 2B, the conductive material 222 prpefaraphigxt ends
out side of the contact opening 216 and over the top surface 215 of the

| ayer 214. The conductive material 222 is preferably fornmed over
substantially the entire 15 surface qf, t | ayer, 214 as shown in Figure 2B,
or may be H%%ﬂ'é(ﬁ’%@%@%%%@%’&"ﬁ%‘ﬁ aPaéP% mHgriah Ase éﬁlilﬁé?ﬂtlail}’épdﬂé‘éﬁrb’é'@k.

Al so shown in Figure éf are upper edges 223a and 223b of the conductive
nmaterial 229P Pﬂ’igoﬂﬁﬁpzlcé’aﬁ’é’é‘gzﬂa, 223b extend above the plane formed by
t he upper surfaceAéfljiS‘of the layer 214, and they are bounded by the
.respective pl anes tional gdyantages and fasures of gl prgserpviayaionr with bageme
sidewal | s 220 of 20 the opening 216. Referring now to Figures 2C and 2D,
after for Mo epdibcapragent fyem the &llowing detailgd idepdripvionearidadiragagsi ghinb x t
-deposi ted over the conductive material 222. The fill material 224 may be
any supPt abilustisse ¥aticus egemplaryienibodirenss of theinyendort i ve naterial 222 from
substantially deform ng or snearing during a planarization step,

herei nafter 25 described. The fill material 224 should also be one which is
itself capable of ultimate 1t SUBSTI TUTE SHEET (RULE 26) WO (12/19398
PCT/ USO1 /27138 renoval and/or planarization. The fill material 224 should
al so be substantially harder than the conductive material 222, and even
nmore preferably, shoul BREEEDESGRIPITON IQF FHE DRAWINGS! phot or esi st
materials used in the sem conductive industry. Preferably, the fill
material 224 is cBigmresskA aad AR dostat pyolslems abskcihtetevith, plangiziiy @luctive
desirably, a tungsten-containing netal, which can therefore include

t ungsi@en, meataigddveresal | oys, tungsten conposites as well as tungsten
conpounds. For exanple, tungsten nitride (W) is one tungsten conpound

hi ghly suitabl e aBigaré RAlis art&kisedtiondBvieWltst of debdicaiRbiv@dedédin Ry be
deposited using suitable deposition techniques such as CVvD or LPCVD, using
WF6, and &itbﬁﬂ@djﬁ@'dfégg of fAbrieatsgp! es, as reactants. O her suitable fill 10
material can include titaniumcontaining netals, which can include

titanium titani URjggké 9BSs alcidsiRtdHBNGPIBRSIFHRS JevicdBildwith F%gtui’@%f’l a
N) . erably, the

conpounds such as, for exanple, titaniumnitride (Ti Pre

fill mat emlﬂher%%%e&tﬁgggaﬁdﬂ_o at least a portion of the opening 216 as
shown in Figure , or substantially fills the opening 216 as illustrated

in 154 gure 2C fe PUSE &Rk XecrddiGl Jikl ofﬁ?ﬁ&{ﬁﬁl&@é stein Y b@%ggg;ﬁ%' ally

cover, or be substantially co-extensive wt e upper edg 23b of
the condugliNg JRIEs @bridgton. THI S particular enmbodinment is illustrated in
both Figures 2C and 2D. Even nore desirably, the fill material 224 wll be

SurTace 215 0t OB RaTPAr R bR SRR e Br AR BN BB W) °Fe

di stri but gdtQ Lo fLbik ess that is typically within the range of a few
hundred Angstro to several thousand Angstrons. Referring now to Figure

2E, th [ ive. {8l 22 d.the fill dal 224
i ch ar e out of det B B To SR s SolRE ALY Bt REARE ol i bimpBE o Elipfuce 215
of t I .aYLﬁJEl% Jsg%%?ffr&gﬁéat{o%mved fromthe device 210. Preferably, 25

renmoval is effe using a planarization technique which in general refers
to the 12 SUBSTI TWUTE ET (RULE 26 WO @2/ 19398 PCT/1JS01127138
mechani cal r emva%Fe% Bf M 82‘%1&“?%88, nedlaigs shiowdt o Fig Hsag
flattenin L pol i shi rocess used during sem conductive wafer

Byt Pl ST Pl

fabrication. ¢h planarizarion may include chem cal
mechani cal pl anary.zat i .( C\WP chemi.cal hani cal pol i shing,
_planarization usif}:fguﬁ%\g@ léﬁﬂméf)%%fﬁo%l ‘@?‘Mﬂfig‘gﬁftﬁﬁ’f %‘HgPa‘i‘é‘?‘}t&fausi ng

semiconductive device in an intermediate stage of fabrication.

7
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5 fixed abrasive pads- either alone or in conmbination wth slurries or
other fluid conpositions. Planarization is used to renove surface materi al
for provind agiedes | att eni ng of surfaces of a wafer during pbeusedenss
fabrication process. The preferred nethod of renoval is CWP. The renopval or
pl anari zation process may al so involve any nunber of actual process steps,
e.g. repeated pla ariéghi,on for several, ‘gerfjtﬁdé af tinme,.10. alternated by
cl eaning steps, ettBUrasBdnagrrss sectogal wewef thedeyics shaw i Fighre 34 dnct i ons
to support. and pr otg&; t.he underlying conductive material 222 during the
renoval / plaiaes sags ohlabiiegdioflh that the conductive material 222 is

substantially prevented from bei ng sneared,_ scratched and pushed_out of
shape, e.g. causekliguse fbrimatcress sertiodal wsWeolghe devigg shawp in iguse 354814 ng

216, as was illustrated in Figure | A Thus, the conductive material 222
remai ns sfsherstagd offabrigatiosrmed. After planarization is conpleted, the
segnents of the conductive material 222 and the overlying fill material 224

whi ch fere above Figure 3P surdrasssecianabyiephel thgdevicg shovip én Figawe 361 ivad | y al |
removed. Thus, in a preferred enbodi nent, the conductive material 222 at
the top ofutther stegpettabricatiimewal | s 220 is 20 substantially coplanar with
the top surface 215 of the layer 214. In another preferred enbodi nent, the
fill material | ef Figuneidds tlveossisertiomyl 2it® ofs fardor subodimentadflay co- pl anar
with the top surface 215 of the layer 214. Thereafter, as shown in Figure
2F, subst aamicainkdyceald deficd imearr ianarnreidinge pagt iob feboicatine fill material 224
which is inside the opening 216 is renoved fromthe device. 25 Any net hod
of renoving the fFlgurédBes balossvsctivmaliviewi ofelle davitdhshgwreieRiguradAnhiaon. 13
SUBSTI TUTE SHEET (RULE 26) WO 02/ 19398 PCT/ LJSOL/ 27138 Preferably, a wet
etch D0 dfyrcRécCdtage 6€RBFcatsn.a conbi nation thereof may be utilized to
renmove the fill material. If the fill material 224 is nmade up of the

preferred tungst epigire Hag atc@dss GeitictalliRe dRtheldedice skowd in Fighge uBnini tri de,
then stripping in piranha can be used to renove this tungsten material from

i nsi de th@ulqg&rgtggc Sifabribstigh.result of the 5 renoval step in Figure 2F, the
conductive material 222 is left intact inside the opening 216,

substantial [y w t poife B RO GORAEESLRI vRVWEHN@R U eRTEe isROMM iR FigQREAIMEh 216.
Preferably, a conformal |ayer of conductive material 222 is left over the

si dewal | s (220.209-¢ Becbatigyp surface 218 of the opening 216 as shown in
Fi gure 2F. The to% surfaces of the side walls are still desirably

substggtially co- Plgﬁ‘ﬂ@;?%v‘fsr Q{é@%ﬁétﬂﬂlﬁvfc&ﬁgﬁ flIh&lanBbdinltdclogyer 214. The

device 200 is now read 0 urther processing as desired by the person

R e
o conduct ve e St CLULE. AN 5 GRL Cobed A RS0S4 D
opening. 3.l agl 8 BREgARATaL on Of Lhe cxposed contact area 30d of ne
fored 1 ouoh | a5y 99 6 L GE RN NS AU BRI IR
el ey SUETL BE oL 0 4 by ogen Tl de(he) for examp e

transi stors 321 arpd 32 ich each. t f I.QRs: AS. l'ine
or field effect t%éﬁ?srfgg%vfs.“f%s STdes gfé%‘ﬁ{;{%a eé’}esetsggﬁ'hégil@S%dn%gbe
used to al gﬁ t he OBFE‘ié)n% 302 to the substrate 307, and therefore the

openi ng mfk} &' Jast G340 sel f-al i gned contact (SAC) opening. The
device 300 further,.incluydes a field oxide region 325 forned.in .
substrate. Sui tab%ﬁ‘ﬁﬁé&glséﬁ?ﬁéfﬁfoﬁ V’Févg?tg%g d%%“%%‘ﬁmfl g%“%tﬁgf P ned in
‘the substr tt&gm? be en the gate stack transistors 14 SUBSTI TUTE SHEET,
(RULE 26) TMWrHAgy §2p9 g3gprication.
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PCTIUSI | |1/27138 according to processes available to the skilled artisan.
The opening 302 in Figure 3Ais further showmmn with side walls 340. Wth
ref erenceygomyes Fi gure 3B, a conductive material 350 is pepositvEdis nsi de
t he opening 302 in the manner as heretofore described. As previously set
forth, 5 the conductive material is preferably a transition el enent netal,
e.g. a Goup VIIl materjal, and nore desirably. s platinum. a. t.i num
compound or a pl af} gl‘? b§roshRCUen ‘F‘e‘("f&%&‘l&%fi?‘(}‘eepmwé’r lgHbetpgﬁéné‘s
previ ously nentioned y also be utilized. The conductive material is
formed ovéRrtRREStAgY Pettdy of the | ayer 308, as well as over the sides
of the gate stacks 321 and 322, and over the exposed portigon 304 _of the 10
top surface 305 oFigumeS&ypaicramscetomnal piegs @ thgdgvice Aoy Kegurg oFiBteer i al
substantially covers_ the top surface portion 309 of the insulative |ayer
308. Furt ferthensege phifahrigaan. 3B is a fill material 360 which is next
.deposited over the conductive material 350, again as previously described.
The fi®1 materi al Fawoe pds ablackahrgramefgsprascser-hasediysesnwhishgbdrdesuch as
tungsten nitride, or any other suitable material which is harder than 15

t he under liyicgrted nitouits that neilize thel stesrenpensgastadhipsicrorshnerewithttha ipiescahd
titani um conpounds such as titaniumnitride. As shown in Figure 3B, the
fill mateinantionef erably substantially covers the top edge portions 375 of
t he conductive material 350. Even nore preferably, the fill material 360 is
substantially co-extensive with the conductive material 350 over the top
surface 309 of the [ayer 308. 20 As now shown in Figure 3C, the portions of
t he conductive material 350 and the overlying fill material 360 outside of
t he contact opening 302 are then renoved, preferably by one or nore

pl anat0zati on tPETAILEP PESCGRIPTION OBHPREFERREDR EMBODIMEDTI $or ti ons
of the conductive material 350 are desirably substantially coplanar with
the top surface 309 The inkentiay &t it8Bfoadest coMRETMENT s dhkdictel {dRUhIctiR6d of WO
02/ 19398 PCT/ US01/ 27138 In Figure 3D the fill material 360 is now renoved
fromthe i[ﬂéilidﬁ]%’i coNdu &R ndibrid I8 Ahtped g, inld sehficsiafiickioddevitdiaind to the

substantially all of the fill material 360 be renoved fromthe device 310
usi ng a t eehRtHvercrhied dsredlophi Ng, etc., as heretofore described. The
device shown iii Figure 3D is now ready for further fabrication 5 according

to the needs of the gpilcn@dhareid Sl bd Maliel e ek few FaibseRte drddz ahafer,0r
addi tional deposition of other conductive materials inside contact opening

302 oygr GARAHGH é@b@ﬁh&éﬂsélod%qndﬁak%x;ﬂmd, B sfic@ - BBalatdiq SOIP o @ilicbAns

of the conductive material 350 are sti preferably substantially copl anar

with the tgps RGSOX Qb ek € dbB¥8 and CRdopEl s@hRoR@hct e dpiiakiaBlaydrs of

def orned, bent "or overhanging i'nto the opening 10 302. Referring nowto

Figure 4A’siﬁé8)‘ﬁrs§ bﬁrégtb 8450 sﬂnfcﬁhgﬁéﬁve%gﬁgiﬁﬂ?ﬂt‘mﬁfotﬁaesehﬁ&ﬁMIic@i@c A
sem conductive BV ce 460 I's shown fabricated using conventional processing
t echni queshREQHONTA RAdiHBRRhES P RlerRR AR 0fla 40fstrahoMbhh RRE Sinte! S
performed prior to depositing a %otton1e ectrode structure on the surfaces
defining t : i 4 ' the. fAgsed! j

accor da%cefg\g\nogv%gto ﬁ%@%ﬁ gg%’géreﬁﬁ’\l}ggf%% Q%%Se£§e\g?% 2&%%0 I ngfl tﬁgggrdfl iareﬁa}és’oxi de
regi ogp42 ] r 4Q7, : | D 20iTONS
430, 495 WA ERHSER Jh s oE e iR e b e A R e S o s

20 S LB A A OEL et g bogld

ef fect transi i TSt layer an’ins ve naterial, e.g.

of el oct ??Siﬂﬁq‘i’{;ge‘?%h%é%%r é%r?fﬁé‘#%?l? it HpsBhieo f@%‘%‘ﬁfﬁ‘*ﬂ%ﬁ‘ﬁ R
Lri CATYSe it i . . Form
Dot woen o b ERFT d SSattap Y RG 8 e h bR s gRRl s o TR, O

‘substrate 407 _and a storage cell capacitor to be later fornmed thereover.
One or nor B er | ayers may be fornmed over the polysilicon plug 25 445,
cincluding | ayers 449a and 449b as shown in Figure 4A. For exanple, one or
| r. SUBSTI TUTE SHEET ( RULE 26) VWO 02/ 19398 PCT/USO1 /27138 nore of the
barrier layers may be conprised of such conpounds as titaniumnitride,
tungsten nitride, titaniumsilicide, or any other netal nitride or netal
silicide layer which can function as a barrier |ayer. A second insulative
| ayer 443 is formed over the first insulative |ayer 440. The opening 402 is
defined in the second | ayer 443 using 5 avail abl e nethods such as etching.
9
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Wth reference now to Figure 4B, a conductive material 450 is deposited

i nside the opening 402 in the manner as heretofore described. , As

previ ouswo exto3dort h, the conductive material is preferabpygrasir/aisd tion

el enent netal or a Goup Illa or IVa netal, and nore desirably is a G oup
VIIl material, including platinum platinum 10 conpounds and pl ati num

all oys. The condugtjve material is fornmed over the sidewalls 457 of the

| ayer 443, and ovBficihas pgR sentlforiavdngy S8ewe 2 ndlusisuss agcmendegidve mor e
preferably the conductive material 450 extends over the top surface 459 of
t he i nsul gevige 208ynandpwrmediatheprgesadiabricatian. gblrawn B 4 sibstrate 21 vendailaier 465
whi ch is next deposited 15 over the conductive material 450, again as

_previ ous| Yldexfonatseal, praferablyl insutetive nateriabichsasgfos iexabple, silingrs dexide on
tungsten conpound such as tungsten nitride, or any other suitable materi al
whi ch i s Barddthashhe-Silivatarbies (BPSG),dorded bverethomtibstiané 2430 Tliselayeraddlidy, t he
fill material 465 substantially covers, e.g. is co-extensive with the top
cor ner5 sefaeatep 47iFaam2 1ith eAt openingi 26 ivdbanédin thetiayer @ddi usaig metlhidus fil |
material is 20 substantially co-extensive with the conductive materi al

whi ch i s koaowadnahe tite farmasipld, aee ad8Iontint drehingy efheddiZeniys 236@an i n Fi gure
4C, the portions of the conductive nmaterial 450 and the overlying fil

mat eri al  4€Tresmit aicdatat oplting@itvis tor @pen a ngnéR dr 2éc@sy) and meaypyieghay poef er abl y
by one or nore planarization techni ques as descri bed above. As a result,
the 17 SUBkithdWbEhSkbstratdddifacdB)s repVée RRIAISCHR ddetbdUi(ct 21271 3hetdpiening
portions of the conductive material 450 are desirably substantially

copl anar @i16hntlnded #Bobhf AficdI98indli: WalkeZ2 (4 4Brefdribly] e Borfdintshefafd | |
material 465 is renoved fromthe inside of the contact Opening 402. It is

desi rppl €218a8 2 peReral hoAkditaPddrfaet fidhe whitH tHENE Wills ZPcfgnd eMOasiS from

the device 400 using a technique such as etching, etc., as heretofore

descri bedwali§920qR81E Eﬂ’&tﬁﬁfaﬁgb?ﬂko ofallBURe bRl QiR 1B, GoBAGA 8 bottom

el ectrode as shown ’in Figure 4 ielectric material layer 470 1s formed

th | , LA, i Beddhe;
exarl 6. ¢ RATSPAS AThEP Ry b2 O BLARIARIRCERI. BEfHpe: fofchBI oy fic
di ol ect ri _ i BaTi . .
PoTi 03, PhIoR e RpkisoSEnesl (L e Spetifle Mgtbvar B, fhanink FAEABA by
| @103, A ' 1R A2 ' . i
others. Therom Pttt 218 A sdZellh 336 i pEUE sl A o A0 BRed ATRRY
di el i G i T ' he i tion, th d
el ot bae SR S, Blfile’s BOC PR Bopl ' LA bref erabl v plat i num

| ati | I t ' 1 terial. metal
her ot of or ¢ deser | Ryt M ep WaRlecth, GRAMSHNE prcui P KoiglR Bripive
h : . Qi . I d f. d .of
Conduct | virRLdih I oBngn 8% deGhiph” A EN-BTE BBy 282 el We
i I it hi .qf .t i t h.,el ectrode b f
sovera | Wi A8 2R M ablfs R SR I Ep R fRE PRERR G e can
t hus f ti typi.cal ~st ' . 120 R i t,0 Fi
5A ¢ her 6 OVS' Miiotth ROENFE P BObiRRer o Ahan g g e SR Bt Reet T ng
to thi nbodi. t, it | i b f i cat i i ti | ug.
A sert Bondtevesh cebSoHETY Bl ihe i ifst AU g oheftnbidye © 1

[ t ' t h h the F ti f. [ 502 d 304
Phe”subst MASTgR2 I fhowdf dauaum bl RasS Ml Ry BEOF BEfsRLISBEU AL Bo
Funct i on BOE L RBIeR s s SF v ceeaminiis bt SRS PO S SOROIY SEPaY o
f t i
0;?29522 PCT L180é$2é}38 transisgor. Thewge i ce 500 fuyrther_jncludes,
suitably 48p8a ceBirmeldrdimay g BRsoswRss ok Fe, 0B THQSE VAT, L E0 VEat e
507 accordi ng.to _pr.ocess avgilable to the skilled artisan. A first |ayer

512 of anMateitlA22 e dasirably made gppt qeege mareGrmVHE mgdlsotegetheravith

. substrate 507. A first conductive, plug 514 has been forned in an openin
provi4fed fheir alloys and composites, and thiis cah include platinum, palladium, rutheniur%, J
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5 layer 512 to provide electrical conmunication between the source/drain
region 510 in the substrate 507 and a bit |ine conductive plug to be |ater
forned t memenways The first conductive plug 514 may be fopgediseiizassuitably
conductive material, such as polysilicon for exanple. Second and third
conductive plugs 516, 518 have al so been formed in openings provided in

| ayer 512 to. provide electrical 10 commrunication between the source/drain
regi ons 518idiHA, esmaivg: apd rhedinms apd srely pllysias platiaynt-shodium. hBladoyeris tiite
second and third conductive plugs are also formed of suitably conductive
mat eri al whicERresssPNslacErematarial gmcﬁat fseriprthe mathod of thectoweatidy. Phesi | i con.
One or nore barrier |ayers 520, 522 have been forned over the second and
.third condiétebleecopidugdvemgterpisginclusle sgherftoamshicabdement metdgrerg. eyold ayopps)
may be 15 forned from such conpounds as titaniumnitride, tungsten nitride,
titani um sind sives as siellas yhe Grewp dBlainddiViariekelsoe. gnelualinein, itogatber withrtheir
-Thereafter, a second insulative layer 525 is forned with openi ngs 502, 504
defi ne@ t hadlogs andcompasite. t o net hods known in the art. Openings 502, 504
are preferably contact openings which are forned using avail abl e et chi ng,
e.g. wet or dry etltkicogdutéchmatmriab2 ]2y icforatd iedecopaing @ 16iGiigeardB, a
conductive material 530 is deposited inside the openings 502, 504 in the
manner as suémbleahetheddesdr dsbpdrteAngpelrwiicdl Shiyorsddpoki@ion ([ CVDE ot (ol peéssivie

material is preferably a Goup VIII material, and nore desirably is
pl at i num athemnipdl ahpdrdepsiton, (ITRCVD) hsliysic of Hepospi GHEPV DYEEIRL P08t A -
copper, silver and gold), as well as Goup Illa and | Va net al s, e.g.

al um num dieyeledtssle3Plating. | PREraBY, feecondncied i@ AP 22 iPforinedft@amed over
the sidewal | s 532 inside of the openings 502, |9 SUBSTI TUTE SHEET ( RULE 26)

WO 110/ 19238eRHAS! tht r27ge3SF DR ARgithsind ASstvadal HEndRUAnSARmMS Whidy er

the bottom portions 534 of the openings. The conductive material is also

pref er abl yeahGiappstcBYRhg ith $hé AR BW I HBE SkildPadlsat.Ne | ayer 525. Further shown
in Figure 5Cis a protective |layer 540 which is next deposited 5 over the

structure 500, ingkyghiAey éh%evrp&nﬁgﬁté Y8, ﬂlmtc%hhﬁé%éﬁﬁatcﬁ%@m gY&éJaB e

techni ques. Prefer ably, the protéctive layer 540 i s a photoresist | ayer.

The prot ecglj I j : i ien. t j liative
Fayer o5 piRlfle 8f fhe Sortact by {¢Ad 8O E RS st 5 OGIIBGR'S

o ot o 20| Ui BphaudeRE GROHNCHINE LMAL oA WA BBy The

contact opening 542 is then etche i'ng sui chni ques,

et cn 2Pop TEf 8 herhih AT AN N in MR I RIS ERRERY b Rfpfud® "
o omoved Ry 7 i aid) SERE alie Rlsaicn S Pl SO PR R kbl 226
a1 oy or poaa S cHARytc POl o8 Ihe BB Gl Barcalal Riin aPr e
under |y ng e fpfbed i ot [Epecihiey o 75 R Ifts 4 B Bl Bty "
doposi 11 ot ErERerVe i LTt SRR Sy A hrirvalh 220 9f coa

the i aidghpf %he g@t act opening 542 to inprove the adhesion of netal
wi t hi ivt he "20PFSEI ‘'ve | ayer 525. The titaniummaterial nay be deposited

using a CVD process. f.or exanpl,e. ex 0 iLn Figure 5E, the portions
of the conductiveﬁﬁg?nggp“gggkﬁﬁﬂéiﬁgaﬂ%@iﬂfﬁ%bh¥PV?§E%ﬁEPW@HC“BQSm%ﬁ@§ide
of the co ct Qpeni ny 2, 504, 542 are then remved, preferably one
or nore pl“ aﬁ@ﬂ’f“fﬁ’ﬁ‘%%@%?ﬁ Rf¥E depgsitgd W,thea‘?néglcﬂlé%ﬁ’rait‘g‘ 2?30 1e l%?fu/e

- gﬁltigl'- E%B}_r%latg!ggi%i%a@ g)/%faglrg Iggltaglg?n;tgrq tvlzl?ic 3 V\;[ﬂ? ppcgt(c)éte 1te C%Pl?iugt?vcsgaBg-{ildTWE

222 from substantially deforming or smearing during a planarization step, hereinafter

25  described. The fill material 224 should also be one which is itself capable of ultimate
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PCT/ LI SO1/ 27138 conductive material from spreading or snmearing into the
contact openings 502, 504. As a result of planarization, the top portions
of the covalomivsse nmaterial 530 are desirably substantial | pceoghgdvass Wit h
the top surface 536 of the insulative |layer 525. In addition, the top
portion of the fill material 545 inside the contact openings 502, 504, 5
and 542 is al sg preferably. substantially co- ar with the top .surfage 536
of the. | ayERORSstie R plAtafisatot R i tseel B il elso esuprfoali bty

i nsi de contact, openjng 542 now faornms a bit |line _conductive plug 545a in
contact with# fipe Q%lr\’&g‘?f? fRALe I%ﬁia And SYeHMQEE Bicdera xﬁl}mﬁg&f:épgﬁt@il%l}’cap
555 is deposited over the bit |line 10 conductive plug 545a. The protective
cap is deﬁlar%@aa Bried Phogpresistompierialsiused iy thessmiepnenstivg indust®r i al  such
as an oxide. Thereafter as shown in Figure 5G the fill material 545 is
removed f rlggteraly,iths fillangterinhd24 isrgomeprissg snbstgrtialynf adpad metal, andaagreapl e
.that substantially all of the fill material 545 be renoved fromthe contact
openi ngs 3Psiraldps sigagncqnsainingmetad, ehich sar thevefage inalede tungstieny amghtane
descri bed. 15 The conductive material 530 can thus function as a capacitor
bot t om el edpyshdengsseme@mpppitgstas atedlcrsithngitencempanndsh r Bogdraniple,dusgwen | east
in part to their inproved electrical characteristics, the structures herein
descri bed aide (W) iappeitoagsten compounthigldyriseitatde ot o fillimatasalrdz4. Alhg fllcal
processor systemwhich includes integrated circuits that utilize one or
nmore of 20mitkesals24otay besidposinatiusing acicalddeppesition techhizups esdnts CYildent i on
is illustrated generally at 600 in Fig. 6. A processor system such as a
conput er JYRCED, ubing WEaapd eilarge($kg), for campldssasreactantst r@thepswieadsilg uni t
( CPU) 610, for exanple, a mcroprocessor, that comunicates with one or
nmor e l@putmhadiipidan (hélile demiiaascaf@inirgnhetald) adcldeddchbl} rusiing thbhsingy st em
670 which may include one or nore busses and/or bus bridges. 25 The

conmput er s¥leys mirGOmddsrapbiitds U arllas fitdrdumi Smpbiiids s6el as,dof &xapiple di sk
drive 630, 21 SUBSTI TUTE SHEET (RULE 26) WD 02/ 19398 PCT/ USI| 1/ 27138 a
random accfasiufeA®fide (RA). 660, a read only nenory (ROV) 680 and, in the
case of a conputer system may include other peripheral devices such as a

conpact di sk ( CD) PRE&¥aBI, viee ﬁ@%ﬂ@iﬁhZ@'c&@exﬁQWtQst€a}HoEﬁb§8pﬂ%

the bus 670. The invention may be used in one or nore of the processor, RAM

and ROM %@as‘-‘sﬂbﬁmﬁn%@ﬁf’é‘ PDONEr sutiRtHeiaRy Alls ﬁi&%gﬁ:‘ﬂh@@l@ aSBBred\hi | € Fi g.
6 shows one exenplary conputer system architecture, many others are al so
possi pke. b far eaps e, d N hatelibl 3154 6L iR cdHriafiy

enbodi nment s wﬁi ch achi gj\feﬁ?%{ely’%bgigtlg%c%lat ures %ndt%&vanﬁggégé%?cthe

present i nysihh@y ddte:aBRMAwas, a@@gcp%@tedg&azzm@zss REREE SondRYivE ing,guians,

substitutions may be nmade to thée described 10 enbodi nents w t hout parting

fromthe spiyr i”ﬂﬁgp?@gﬂ%g &ﬁb&pﬁlemvsﬁnaé ed @@oﬂh%%ﬂiésg%%ﬁd B9, EQePfor

colnsi Icler ed as |1 the toregoing description-or I ments, but Ts
A . . . , : : Lo 29
SUptri Ture Sty CRAEREE Al 25 R PSR B PR B R PRSI,

met hod of rﬂgeﬁadimo@erfiﬁgq%gleﬁe%%@k indb1ARe IRRP2AG, FRIR ggag}&g 224

form ng sal conductive ma in said opening and ove
POrti 9§ Ofwill be distributed to have a thickness that is typically within the range of a few

hundred Angstroms to several thousand Angstroms.

Referring now to Figure 2E, the portions of the conductive material 222 ‘
and the fill material 224 which are outside of the opening 216 and which are over the
top surface 215 of the layer 214 are next removed from the device 210. Preferably,

25  removal is effected using a planarization technique which in general refers to the
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an insulative material outside of said opening; formng a netal -containing
fill material over at |least a portion of said conductive material such that
at | east wapi®193és sai d netal -containing fill material is |pcatssh/imsssaid
openi ng; renoving at |east a portion of said conductive material which is
over said insulative material outside of said opening; and renoving at

| east a portion. of said tal-containi.ng fi]l mtectial fr sai d openi ng.
2 The nofPOABICAICE AL OF HRESTY At L34 Cﬁﬁﬁﬁ WB&%&‘&FHP#‘&S et o
harder than _said conducti material. 3., The ymethad of claim2, wherein

sai d et alPOUSRRERRPFS 1574 SHHF%F?%COPQU%‘VFM%E%B“E%i Prgamples shER er i al .

4. The net hod of claim.g3, erein said tungsten-containj fill, terial is
‘tungsten (ﬂla%aﬂlﬁg%‘?léﬁ’%lﬂﬂi“%FLS‘?“ @Cﬁjé%%%?gp agrIR wﬂ%eiﬂéﬁﬁlc ai d

metal -containing fill material is a titani umc({:onta,i ning.fi IJ material . 23
SUBSTI TUTEnsshapiral pelishing planapention wsing padiand aprasiyq slppriesg plagarizagionising 4
.of claim5, wherein said titaniumcontaining fill material is titanium

nitrid8. 7ixednbraswemsdsotitharsienelor ipcombination withshviengr pthep8picr med by
planarization. 8. The nmethod of claim7, wherein said renoving is perforned
by cheni calompssitiisc Mapsirigation isused o remov gurfacepresal for prowidingwher ei n
said form ng of said conductive material is perfornmed over a nmajority of

t he surf adltwhingpdftbusfaces ofs walr duiting wee Wwettr dsbridatiomprocashel bt prefeir

form ng of said conductive material is perforned over substantially all of
t he surf aosethbdsdirdmopelis KVIP1 ITheTiveavet droplagdrizakionmrocesphmiyailse ipaplde any
formng of said netal-containing fill material is perforned over

subst ant i alumbeal df aafuad procesostdps kigy eepreateet plaharizhfion Thesavetah pariods of winm 11,
wherein said conductive nmaterial has a top edge portion once forned over
sai d il0suladdetrvaeedrby eldaalng steph, 8ad. d forming of said metal -containing fill
material is perforned so as to substantially cover said top edge portion.
13. The met hod of Aglshownlin FipeicedH)ahe il neatesdi2P4r fematiahs af suppock and

nmetal -containing fill material and said conductive material which is over

sai d i nsulgbiece b RddBling Sohdudive il @ 22ahaingthd Rnfovabipkiiatiahtion step
co-planar with a top surface portion of said insulative material. 2-t
SUBSTI TUTEoIHEEhe(dRddacafd material 222 is substantially prevented from being smeared,
scratched and pushed out of shape, e.g. caused to form the undesirable overhang into
15 the opening 216, as was illustrated in Figure 1A. Thus, the conductive material 222
remains substantially undeformed. After pl%marization is completed, the segments of
the conductive material 222 and the overlying fill material 224 which were above the
top surface 215 of the layer 214 are substantially all removed. Thus, in a preferred
embodiment, the conductive material 222 at the top of the respective sidewalls 220 is
20 substantially coplanar with the top surface 215 of the layer 214. In another preferred
embodiment, the fill material left inside the opening 216 is also substantially co-planar
with the top surface 215 of the layer 214.
Thereafter, as shown in Figure 2F, substantially all of the remaining portion

of the fill material 224 which is inside the opening 216 is removed from the device.

25  Any method of removing the fill material may be utilized in the present invention.

13
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WO 02/ 19398 PCT/ USOL/ 27138 14. The nethod of claim 13, wherein said

netal -containing fill material is substantially co-planar with a top
surface pw e/l said insulative material. 15. The et hpdrekogiassm 1,
wherein substantially all of said nmetal-containing fill material is renoved

fromsaid opening. 16. The nethod of claim 15, wherein said

The- mot hotarabbarnte: oA EF Enelcl phSTTRY OF a P R G Ao Shar ke BB o0

| east one nenber, sglected fr t r ou nsi stin f . sili.con, di oxi de and
Bor o Phos B0 fiecl Bfaerials 104 albmdteialp a8 REmids P o ene pistiabih gitenor
conductive material is fornmed over said openjng using a chem cal vapor
_deposi t i oS GPPRENEY F%atﬁ%ﬁrﬁ'gawr‘gétﬁﬁrmahci‘fogl?% %HPB’P(SdBSPélﬁanEB carRe

net hod of claim1, wherein said conductive naterial .is_forned over said
openi ng u¥PFSHIAISIROYS s tupgstsh raRpHdlifrems Anside dissepening 24fe Asa 1ealt of the ai m
.1, wherein said conductive material is formed over said opening using

el ect rol esgmpyalsiapgin Bigurergl, the cppdueive snaternli222sdefe intagtanside sheiopentos
material is formed over said opening using electroplating. 2, SUBSTI TUTE
SHEET ( RURES2sybstantiglipwidors degigmomarssi oy overBanging imtecthgmpgangod 1&1 ai m 18,
wherein said conductive material is fornmed in a substantially confornal

| ayer ovePrefarablo pessindormal dayenofieenbistive miasenial 2g24s kaft ovanthe sidewalle220 a
capacitor, conprising: locating a second conductive material with an

openi ng i and ¢he hottom surfacef21i8sef tho vgering\2d onast shoival indfigum¥. Theltepst a
portion of an insulative material outside of said opening; providing a

met al - contwifaden gf the sidersstadls hed stibhdesiraily belastantallp aotplamrofitls dicdtopasmaface i ve
material which is inside said opening and which is over said insulative
mat er 1@l dubsifdbe ddyes2ild. diendavire 28000y noy @hdy fashrthepprdcessingods degired by
netal -containing fill material frominside said opening such that said
second coddupé¢rsor skititeiin athe dror s sai d bottom el ectrode. 23. The net hod of
claim 22, wherein said at |least a portion of said opening contacts a first

conductive mat er i Befewing hoivstolFigere 34| tleepie shown adhdditiumalrembodiréntcdfai m
23, wherein said first conductive material is a conductive plug under said

openi ng. 2 intberioRtimadodier ehvironmdht. WhpoRich 684 strhicoadudivadieeict venoRirer i al
contacts said
300 is fabricated in accordance with conventional processing techniques through the
15 formation of a contact opening 302 prior to metallization of the exposed contact area
304 of the surface portion 305 of the substrate 307. The contact opening 302 may be
formed through layer 308, which is preferably a layer of insulative material such as
BPSG or other suitable material, using suitable etching techniques, such as wet etching
with hydrogen fluoride (HF) for example. Layer 308 has a top surface portion 309.
20  Also shown are gate stack transistors 321 and 322 which each may alternately function
as a word line or field effect transistor. The sides of the gate stack 321, 322 may be
used to align the opening 302 to the substrate 307, and therefore the opening may be
described as a self-aligned contact (SAC) opening. The device 300 further includes a

field oxide region 325 formed in the substrate. Suitably doped source/drain regions

25 330 and 335 are formed in the substrate 307 between the gate stack transistors

14
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substrate of said device. 26. The nethod of claim 22, wherein said second
conductive material is a bottomel ectrode of a contai ner capacitor. 2G
SUBSTI TUWwr &rebos ( RULE 26) WO 02/ 19398 PCT/ USI 11/ 27138 B&t/ustme7i® hod of
claim 22, wherein said second conductive material is formed over
substantially all of the surface of said opening. 28. The nmethod of claim
27, wherein said second conductive material is formed over_substantially
al | of thaceqrdmgte procesryayaable o itheskliedaitisan.olhs openige 302 @ Kigars 34 15 29,
The met hod of claim 28, wherein said second conductive material fornms a
conf or mal ﬁl“éb@l‘rswwﬁéll%ﬂffWﬂ#t?J‘ldbnductl ve material. 30. The nethod of
claim 22, wherein said second conductive material is provided by chem cal
_vapor dep05| tion Wfith sfergnessowdodhguriccll, acquoluctieposiariabd50 dephsisedet hod
of claim 22, wherein said second conductive material is provided by

physi cal mmtltbetpmmnngéﬁil i@ 2he MhenemwasHuaetofore| deserited, Ashpregionsly actfadtond
.conductive material is provided by electroplating. 3 3 . The nethod of

cl ai m22, thdeondurtvaimateealangrefamnblyct irmesitied elehemht ety egi d&toby VIII

el ectrol ess plating. 34. The nethod of claim 30, wherein said second
conduct i venaratigl; had nmereplesivilded platirumepphtinuihtompdend ang lavinuan hitvy,
hundred Angstrons to a several thousand Angstrons. 27 SUBSTI TUTE SHEET
(RULE 26) but \8khér2dohdse8vdaiktetiabihbtaly 1S8redipusitemtiddvddnaf aled bk micili@ed wher ei n
said netal -containing fill material is tungsten or tungsten nitride and is
provi ded (Tthebdrehetiv@ntadt@idl ¥s foemed ovasthésiddvidils Sa0hIRE BRer 808\4GHEIVS
material. 36. The nethod of claim 22, wherein substantially all of said

conduct i veveRiRS didds ciMtie patededdis %Qi%ﬂtﬁm laf@ dvet ther@?egdcaﬂ;ox\ﬁi@hcgo:i 8f £heer
said insulative material s renoved. The net hod claim 22, wherein

subst gt i %ﬂ) Xuﬁ&de 305 kit k@A SO al"t@fe@ﬂalir' fhe FRHBEARR! mht%rlﬁﬁdﬂb‘étaﬂmfaﬂ?m
sai d opening. 3 . The method of claim 22, Wherein sai d netal -containing

fill mateghadysithe &5 AN idA 489 o Phe ﬁsﬁﬁhbe g@if 304 OFhﬂhEEslﬁ)\ﬁ?ﬁnguré’e

material in an opening provided in an insulative material over sub ate,

wher ei n s aipdis QPAN ALt 360 vﬂﬂaﬁ AGlextibPosdred vk At RUAAVe Rlaterial 350, again

as previously described. The fill material 360 is desirably tungsten or a tungsten
compound such as tungsten nitride, or any other suitable material which is harder than

15  the underlying conductive material 350, and can thus include titanium and titanium
compounds such as titanium nitride. As shown in Figure 3B, the fill material
preferably substantially covers the top edge portions 375 of the conductive material
350. Even more preferably, the fill material 360 is substantially co-extensive with the
conductive material 350 over the top surface 309 of the layer 308.

20 As now shown in Figure 3C, the portions of the conductive material 350
and the overlying fill material 360 outside of the contact opening 302 are then
removed, preferably by one or more planarization techniques as described above. Asa
result, the top portions of the conductive material 350 are desirably substantially

coplanar with the top surface 309 of the layer 308.

15
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said substrate, conprising: depositing a conductive material over at |east
a part of the inside of said opening and over at |east a portion of the
surface §fo6saisded nsul ative naterial outside of said openi pgr/udeppdsd i ng a
tungsten-containing fill material over at |east a portion of said
conductive material which is over said surface portion of said substrate
and which is over _sai.d i |.at.ye materjal. outside of .said openjn wherein
sai d tungsten- contlﬁi%!%‘i‘fﬁwﬁl’e Jﬁr‘lpﬁ‘rt?%‘ﬁ g@ ip pgwiremoved £iqny the B?Sges‘%iq}c

openi ng and supports said canductiye nmaterial; repoving at |east a portion
of said tLﬁ?(%%‘gr?PGBJﬂga -nlf 1 Fesirable wiaf subssasialiell of sheifil maserishacd) b
which is over said insulative material outside of said opening, said
removal bdeRypvesdamahe govic 3H% ppingd tsphniqEe quagassiptngTeIFE 2SRErctofore L E

2f 1) WO | 12/ 19398 PCT/i1S01/ 27138 renoving at |east a portion of said

t ungst en- cserbsd- nghe deviceshawn gy Figugens Bas aodpreadin for fagherfbrisationd of

.claim 39, wherein said conductive material is formed to contact an active

r egi on2f orageerding ke thesngeds ofiple skalied amisan, TndudimgHyerher merallizatipn, other ei n
said conductive material is further fornmed over the sides of said opening.
42. The nexdditdonsl depesitie of otltes cehdugravednatgnidls dnsidecontaeropening 382 overst
nmenber selected fromthe group consisting of transition el enent netals,

G oup ||| aomslugtive avater@lt 689- AsshaengdnFigas. 3D hehertep tpodtios of thiermoadpctireer ei n
said conductive material is at |east one nenber selected fromthe group
consi st i ngnatferiat 32 aid dtill prefesd by swwspgeially sbplagar wighltbie soplswifamidofnof thé. The
met hod of claim43, wherein said conductive material is selected fromdie
group condawiri3t$, ahd ahen smistaxtizlly defoainsd pbattiorwverlaagingnints thdopmiagd
rhodium 45. The nethod of claim 44, wherein said conductive material is

pl ati @a0m 3022 pl ati num all oy. 46. The nmethod of claim 39, wherein said
tungsten-containing fill material is formed to be substantially

co-extensi ve w t h RefidréingGiosues Figarerane theat is 20 fSotIBD Rlrth&rfe nSblim Rt he2 6)
WO 02/ 19398 PCT/ US01/ 27138 47. The nethod of claim 39, wherein said

t U_ngst en- Gandriidi. ng skinidondBtevd ddvides4 O@isshBwaaBiScced Gs1hg canbdrtidnal fil |
> Opempr:’?)'cessing techniques through the formation of an opening 402. Such processing is
performed prior to depositing a bottom electrode structure on the surfaces defining the
15  opening 402 using one of the methods described in accordance with the present
mvention. The device 400 includes field oxide region 425 formed in substrate 407, as
well as source and drain regions 430, 435 which may be suitably doped. Also shown
are gate stack transistors 421 and 422, which each may alternately function as a word
line or field effect transistor. A first layer 440 of an insulative material, e.g. BPSG, has
20  Dbeen formed over the substrate 407 of the structure 400. A plug 445 of electrically
conductive material, e.g. polysilicon, has been formed in an opening 447 provided in
layer 440 to provide electrical communication between a top surface 448 of the active
source/drain region 430 of the substrate 407 and a storage cell capacitor to be later

formed thereover. One or more barrier layers may be formed over the polysili'con plug

25 445, including layers 449a and 449b as shown in Figure 4A. For example, one or
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48. The nethod of claim47, wherein during said planarization of said
tungsten containing fill material, said conductive material is

subst ant mad by19asxdef or ned. 49. The net hod of claim48, whepermsendss

pl anarization is perforned so that the top of said conductive material is
substantially co-planar with the top surface of said insulative |ayer . 50.
The nethod of ¢ tﬁlﬁ@ 49 l\/\/nerei n,sai dpgl anar.i zation is performed so .ahat

sai d condUBPTVE AT I DRRLEOMETISFY oL 3IGH HIIPOTRSRS ppfum mtride,

tungsten-containing fill material. 51. The nethod of claim 39, wherein said
pl anari zatFB&SFR “ﬂ:‘ﬂ@ﬁi tanrgra siisiclee QF amy QHer met 'IHFF.“ICS@. “‘?Ff’és‘i‘élfiﬁwgﬂ’céf claim

39, wherein substantially gll of said tungsten-containing fill terial is
renoved f AR ?"B}félﬁpﬁg a bgaricrAagety b ssOBAABTIAISE YT driavip mrﬁf&@ver the
conductive material jn an opening, conprising: a substrate; an insulative
materi al dyeringdpdveslapt44h eThQQPE}UBEﬁO?U?éC%FEEF hroecorpblayer 445 using 9398
.PCT/ US111/ 27138 a conductjve material formed over at |east. a portion of the
surfac® ofavailable wélmdﬁgwahas e\shingt | east a portion of the surface of said
insulative material outside of said opening; a tungsten-containing fill
material formed oVEih eafercaesnoy tpdfigiusrifhfa epmidgcavnmatarial ¢5ps depasitedhi ch
is inside said opening and which is over said insulative material outside
of sai d opesiflathe oprnieg A02 an the magoeess keyetofonsidescribied, Anprevicaslyatt fortst
partially fills said opening. 54. The structure of claim53, wherein said
openi ng f uht kendedivematesialds peiferably oppositionyclintat wedtdloranGrenphbils omlVa
surface. 5 5. The structure of claimb54, wherein said conductive nmateri al

i s fornmed mewl, andmo@nddsaibly isaGroup Vdlbmafeainl infludingdlagpaninnplatibétm The
structure of claim5 3, wherein said conductive material is substantially
co exlensicompuinistahd pdatirfume ellofs. SBhdlcomBictiod imaeerivhissfbiriakd avtsildsiddwalai d
openi ng. 57. The structure of claim®66, wherein said insulative material is

at | east oy ofiibdiyes@d8cimtioberahic theetom puicD458 sf tigomdnisg K02 OEv@hoxi de
and BPSG 58. The structure of claim57, wherein said insulative materi al

is BPSG SRorclhefesilily eliciéendiictio adterdal 35 0vdrediRis dveatld topnasfaen4 59 f ghei ng
fill material is substantially harder than said conductive naterial and is

subst ant i ghdwlaee-1gydreiasi ve with said conductive material which is over said
insulative material. 31 SUBSTI TUTE SHEET ( RULE 26)

Further shown in Figure 4B is a fill material 465 which is next deposited
15  over the conductive material 450, again as previously described. The fill material 465
is desirably tungsten or a tungsten compound such as tungsten nitride, or any other
suitable material which is harder than the underlying conductive material 450.
Desirably, the fill material 465 substantially covers, e.g. is co-extensive with the top
corner segments 475 of the conductive material. More desirably, the fill material is
20  substantially co-extensive with the conductive material which is formed on the top
surface 459 of the layer 443.
As shown in Figure 4C, the portions of the conductive material 450 and the
overlying fill material 465 outside of the contact opening 402 are now removed,

preferably by one or more planarization techniques as described above. As a result, the

17
SUBSTITUTE SHEET (RULE 26)



WO 02/ 19398 PCT/ USU1/ 27138 60. The structure of claimb59, wherein said
tungsten-containing fill material is tungsten or tungsten nitride. 61. The
struct urewod2/wba m 53, wherein said tungsten-containing fptt/usetEnisal is co
extensive with said conductive material on said insulative material. 62.
The structure of claim®6l, wherein said conductive naterial is at | east one

Goup 111 doRpE et eEato s RaRkRL A EaR e A0Y bR B OBl r
wherein sajd cond t| \é niarfﬁ}erl al at | east one nmenber sel ected from t he
gr oup con§| Elt‘i’lﬁﬁ“ g ﬁllaylﬁﬁéé?'u i ridiumosnmium copper, silver, gold

and al um num e structure. of cl 63, wherejn said .

.tungst en-cont ai nlﬁb ¥3“F‘F 4#& @P’%ﬁf@gf}glﬁtlﬁ @PP%VeFlifjf‘?rg %P&F‘@p‘éﬁﬁhﬁéon%? A
structure for VIdI a conductive myteri in peni ng,

conpri si n@Pcal%@ s desifablcdge a?W@tht/éPrgzlﬂﬂb mageyia] 4903raq remaved
.conductlve mat eri al forrred over supstanti aIIy all of the inside surface of
sai d openitP the de(ipsHeurRSHEEMIdREsECID?S grchingy €5ct, B heusoBrPdssased/ 2713H
a tungsten-containing fill material formed over said conductive naterial,

wher ei n sl candystienmasariahithlithus functinas a3 eapasitesbaliemsglespradd asshewing
openi ng, and further wherein said conductive material and said

t ungst en- dokiguraidly A ditlepnicanptgriablagerstiisis fpnedd pyerabe bosoar clactrode4b8p of
sai'd opening. 66. The structure of claim65, wherein said inside surface of
sai d_openiwmgropcessdaoarpia theoit. obmang)lslthe digd¢dteic faydr map betaopnnsatefiace.
67. The structure of claim66, wherein said bottomsurface of said opening
i s over ahowimguctiitblepdiglgetrgonsing sudir ascBa Sy (i O [ BISTH] 5BaTifhe SET10 s ai d
insulative material has a top surface such that said conductive materi al
and si0d tRbIGE,ePbaviliaOni{ RE 11| (Rb,ha}(@rjTa)OARLAThS Phiitd)Ai0y | RIGT hIEENEY;, wi t h
said top surface. 69. The structure of claim®65, wherein said conductive
mat eri al 1A,Q},8i,MNuBIQy, Ta,0L daiOw Hrl,) HYO, 20d L1INb(Os} amohgiothas. Therqaftes),
wherein said conductive material is planarized

a second or top electrode 475 is formed over the dielectric material 470. In one

embodiment of the invention, the second electrode 475 may also be formed of a

Group VIII metal, preferably platinum or a platinum alloy, as well as other conductive

15  material metals as heretofore described. It will be recognized by one skilled in the art,

however, that either one or both of the electrodes may be formed of any conductive

material generally used for capacitor electrode structures. It is also within the scope of

the invention that each electrode be one of several layers forming an electrode stack.

The structure in Figure 4D can thus function as a typical storage capacitor.

20 Referring now to Figure 5A, there is shown another embodiment of the

present invention. According to this embodiment, it is possible to fabricate a bit line

conductive plug. A semiconductive device 500 is shown fabricated using conventional

processing techniques through the formation of openings 502 and 504 over the

substrate 507. The device 500 includes field oxide regions 508. Also shown are gate

25  stack transistors 509, which each may alternately function as a word line or field effect
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together with said tungsten-containing fill material. 71. The structure of
claim 70, wherein said conductive material is substantially undeforned. 33
SUBSTI TUwo &+#eBds ( RULE 26) WO (12119398 PCT/ U S111 / 27eG8ug@/27438et hod
of formng a bottom el ectrode of a capacitor and a bit Iine conductive plug
in a sem conductive device, conprising: providing a first opening through
the surface of an insulative teri,al, provided pver, a substrate .in | d
devi ce, wHERSISEPratlh ‘3% fittlag ingludes s&ﬂablyrqoqwdéeﬁfcgffiga% regipRy 510
conductive material; providing a second conductive materjal over at |east a
portion ofwhigk atformed infthe subbtapepdhacjosdingtoprocessesivailahle fq thetskilled
conductive material and over at |east a portion of the surface of said

i nsul at i vertismnerA fitstdayes 5d@ affangnswlatiseniteyal, prgo BRHiGidiaa bgen fassradvevelr sher
over said second conductive material; providing a second openi ng through
sai d prot eobstvage 587erA fismdondnaingplegicd 4 dws bren fumekecin apeopeningpiyiideghine h
.is over said insulative material as well as through said insulative

mat eri &l , laeebdRiogirovidasecaripd comommiationi betweem tak spwed fdrainonginnt 31 Gin
third conductive material; renoving said protective |ayer; providing a

met al - contthé siabsgyraté 507 natler bialinovendsaivd pheg onble tweadiocinied ehermberi al whi ch
is inside said first opening and which is over said insulative materi al

out si de of said offhsifing, cosdexcevaplagi 1 4mbpbe domiad of ngnitably combherival i s
further provided over said second openi ng such that said netal -containing
fill matermaderial, shtsd palpgilidaal foy ekahpl. Sricdndpedithigsd condwusive pligrina S1ist

| ine conductive plug in said second opening; renoving at |east a portion of

sai d et alpgenlsaivteAgoiméd inBp&iihgd pranidleddh dayepBUDabiprevidaRreirithl Whi ch i s
over said insulative material outside of said openings; and renoving at

| east 19 PQUnhBONRALSAbEEIAeGBaER]/Aidid rédibhs FEY 8hd alstdra@tdbdéapalitdist
opening so as to formsaid bottomel ectrode of said capacitor. 3~

SUBSTI TUTE, stk R]ay(f3HhEd 2Rereov D12 9398 a RETHiHPEBAdUARR plides kb 8lsBTbAAE Of

claim 72, wherein said second conductive material is provided over
substant i aldqy;eabll cBBdh&?\lzeSME?tge@féE}\ﬁBIch%ﬁé}dbé m&sango@pamrdm, BN pedfeblyh a

first conductive materi al. ) e nethod of claim 73, erein said sSecond

gggglug: : \r/é) ! .t dg@'ecr)'gﬁ ot indRdlridN8y e EDE! 5 SLhAR SR nl (HATR BeertheYbeond
p VITI nmetals platinum rhodium osmum and iridium
the transitjof; RALaEbRIeS 598! 918 Sias el forfitaiRRPRIe bARAAL BY4H(E) MUY be

15  formed from such compounds as titanium nitride, tungsten nitride, titanium silicide, or
any other metal nitride or metal silicide layer. Thereafter, a second insulative layer 525
is formed with openings 502, 504 defined therein according to methods known in the
art. Openings 502, 504 are preferably contact openings which are formed using
available etching, e.g. wet or dry etching, techniques.

20 Wit\h reference now to Figure 5B, a conductive material 530 is deposited
inside the openings 502, 504 in the manner as heretofore described. As previously set
forth, the conductive material is preferably a Group VIII material, and more desirably is
platinum or a platinum alloy, but other transition element metals (e.g., copper, silver

and gold), as well as Group I1Ia and IVa metals, e.g. aluminum, may also be utilized.

25  The conductive material is formed over the sidewalls 532 inside of the openings 502,
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and is provided using a chem cal vapor deposition process. 75 . The nethod
of claim74, wherein said protective |ayer is a photoresist layer . 76. The
met hod oly@hRios’5, wherein said photoresist |ayer is prorctedooyess
substantially all of said second conductive material so as to be
substantially co-extensive therewith. 77. The nethod of claim 76, wherein
sai d second opening is provided by etching. 78. The nethod of claim 77,
wher ei n s&0d @ttbﬁwlqtyedwré@éhmfbovcrsthe%ﬁét%pﬁwr@f 34 of the pRenIRLEr ei n
said dry etching is perfornmed so as to produce an etch stop on the surface
of said t Aiheccondiidtive materisd issalscaprefegably Toranerbovridhe top purfasc 56 afibedayersai d
third conductive material is a polysilicon plug. 35 SUBSTI TUTE SHEET ( RULE
1 26) WO 62519398 PCT/ US(11/27138 81. The method of claim80, wherein said
metal -containing fill material is provided to be co-extensive with said
second conduct i veFueher stadwioint Bigdee o€ isaptotectiwt laygrerfidnghigh is mews deposiser of
.claim8l, wherein said netal-containing fill material is provided in said
second5 openenthetsonsmnst 0, iiadligingithe conduttiypemitagal 53, ufing aveidbdel of cl ai m
82, wherein said renoving of said netal-containing fill material and said
conduct i veedmidqudsalPrefepablpybe praiedtivenlaydrei4vis arpttaroreaist lagem eFlioprorectby

pl anari zation. 84. The nethod of claim83, wherein said planarization is
cheni cal M®eh8nddahsde @ pdtteratan@penbiy, inthe imseldive lofer SR AiwhitH wilvbavehn
substantially all of said netal-containing fill material is renoved from
sai d firstthepsiaBgopeniag SUQ ieh ahespoldsibiesr plinged leicfor eble birflingaioddaaghacplingr .
86. The nethod of claim85, wherein prior to said renoval of substantially
al | of said behbbegirntIF Bimed.f The coBtaet bgenihg GRS tlknf drelsdd eyp@nbuigablen

oxi de layer is deposited over said second opening containing said bit line
condughi verdHitg cechhiqudieforeikhngledb dey aich fifhg CBY OB, aadRfgsH f@e Tvi ding a
dielectric materi al c(l)ver sai d got t gﬁ*el ect rogde. E3s SUBSTI ‘I%JTE@%HEET (RULE
26) WO G343%338 RETAYSEbH Y Ao Burfldcofk poflysitfcof|phig684. furt her

conmprising providing a fourth conductive material over said dielectric.
Thereafter, as shown in Figure 5D, the protective layer 540, e.g. the

photoresist layer, is removed. Next, fill material 545 is deposited over the structure
500 as heretofore described. The fill material is desirably a hard metal, metal alloy or
15 metal compound, such as tungsten or a tungsten compound like tungsten nitride, or
any other suitable material which is harder than the underlying conductive material
530. If desired, the fill material deposition step may be prccedcd by a titanium or
titanium nitride deposition step in the contact opening 542. The titanium material will
coat the inside of the contact opening 542 to improve the adhesion of metal within the
20 insulative layer 525. The titanium material may be deposited using a CVD process, for
example.
As next shown in Figure 5E, the portions of the conductive material 530
and the overlying fill material 545 outside of the contact openings 502, 504, 542 are
then removed, preferably by one or more planarization techniques, e.g. CMP, as

25  described above. The metal-containing fill material 545 functions to protect the
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89. A nethod of planarizing a conductive material forned over an opening

w t hout substantially deform ng said material, conprising: contacting said
conduct i wap eatvass al with a netal-containing fill material pepgBRoiyivass sai d
fill material is over said conductive material and at |east partially fills
sai d openi ng; and planarizing said conductive material and said

met al - cont_aj_ ni fill mpterial wherein a top. portion of said ¢ uctive

mat eri al 5%@%%%& ql?ﬁcflﬁ?@rslp&fa %Og%gﬁrﬂ}ﬁp 'i“g? e E%qtﬁ?teﬂi’sz“%sgb a%{%p
portion of, said openjng.. 90. The nmethod of .claim89,. wherein _said

pl anari zi MY aiISSLHEB? Blaﬁgﬂzq}g}%&l%ﬁg)ng%rgpnﬁgg s UCE‘V%H’&F‘?Y%ISPgﬁ?C 91. The
met hod of cl.aim 89, wherein said contacting_is _perforned so as to_support
.said conderapy ﬂﬁ?%ﬁl} y §aPRRY with ghe romstirfacg 536rpf the insplasivadayeb§26f 18] ai m

89, whereia said conductiyve (g;ieri al is further formed outside of said
openi ng pAiditions theiarpestion fthe il gprteual 34p insule the contechepeingcrO2 AR,
-wherein said fill materjal is further formed outside of said opening prior
to per? or ARt §42ds alspipapisrablasybstantiolly corplanae pidothstop isaifased®B6 ofidiedayersai d
cont'act i nrg) is perforned so as to substantially fill said opening with said
fill natePPa@l. 36 SUBSTI TUTE SHEET (RULE 26) WO 02/ 19398 PCT/ U S(I1

/27138 95. The method of claim94, further conprising renoving

substantial | y al | Referdag gowi to| Fignatee pFandf ¥ b ilimaprsial ingidefaoatacs spdning

pl anarization. 38 SUBSTI TUTE SHEET (RULE 26) :
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R A&?. Al e. Al ?. AHO?. AS9?. Af (&?. Ay; &?. Ay; &?. ASR. AS&?. AS;
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10 h10%h& ()- 9M 10% h& ()- 10Z 102
invention may be used in one or more of the processor, RAM and ROM, or a chip

5  containing a processor and on board memory. While Fig. 6 shows one exemplary
computer system architecture, many others are also possible.

The foregoing description is illustrative of exemplary embodiments which
achieve the objects, features and advantages of the present invention. It should be
apparent that many changes, modifications, substitutions may be made to the described

10 embodiments without departing from the spirit or scope of the invention. The
invention is not to be considered as limited by the foregoing description or
embodiments, but is only limited by the scope of the appended claims.

What is claimed is:
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10Z&> 109@& ()- . Y'109%&Z& ()- ,-#109%Z& ()- [XdEbC 10 hY:!10% h& ()- MLO%
h& ()-10% h& ()-S10% h& ()-Y 10% h& ()- Fy!10% h& ()- " FdEbC 10 h, #10%

h& ()- | S'A0eob® () - 3" YId0% h& ()- Y#10% h& ()- $10% h& (peYusdpaha ()- EP
dE:/ 10 h 10 h>ML0% h& () - 6%0% h& () - 34: 10% h& ()- L310% h& () - OF" 10%

h& ()-.10% h& ()-3  / !18#z#xY:/ 10 hs10% h& ()-F "10% h& ()- SF"10%

h& ()-3s!10% h& ()-3!&10% h& ()-s910% h& ()- 10 hz##$0$$$% 9%E: / 10 hl $! 10%
h& ()- "$10% h& ()-Y "10% h& ()- Y'10% h& ()- Y 10% h& ()-y10% h& () -
yOREK&& | ' dE: / )@ 10% h&' ()- 1.110% h& ()-, &10% h& ()- |*!110%

h& () - (10% h& ¢ % h& ()-1"u " (:(:(<(=(1(xmbC 10 hs910% U& ()- 10 h 10
h 10 hs=MLO% h& () - 694.0% h& ()- 410% h& ()-L3s10% h& ()-1(Y()*T++, dEnbC 10
_hY! 10% U& ()- f#10% U& ()- F10% U& ()- fy$10% U& ()- F Z"10% U& ()-3"10%

U&' -,L,,,C.,dEnbC 10, h,  $109 ' - 1 $!'10% "()- ""10% ' - " 1009
Ug' E g - 10% 1.” A method of pr%vxdl/r(igufc&)iducu%e lr(i)atocrlijgf Lgl)an openglé), lg%m(p)rism\é: 3" 10%

forming said conductive material in said opening and over at least a portion of
an insulative material outside of said opening;

forming a metal-containing fill material over at least a portion of said conductive
material such that at least some of said metal-containing fill material is located in said opening;

removing at least a portion of said conductive material which is over said
insulative material outside of said opening; and

removing at least a portion of said metal-containing fill material from said

opening.

2. The method of claim 1, wherein said metal-containing fill material is harder than

said conductive material.

3. The method of claim 2, wherein said metal-containing fill material is a tungsten-

containing fill material.

4. The method of claim 3, wherein said tungsten-containing fill material is tungster

or tungsten nitride.

5. The method of claim 2, wherein said metal-containing fill material is a titanium-

containing fill material.
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U& ()-Y10% U& ()- .60S0TOUOVObOGOOUV7 10 Fs"10%m& () - 33" L10%M& () - 10%m& () -
10 10 10 !s="10% & ()-1."10% U& ()- 0011111/ 2dEuV7 10 Fs"f 10%m& () -
y10%m8' (WwEHIYeR () - 3! 10%r&' ()- y 10%r& ()- FL0%r& () -/ PERRREGIIHEUVT 10
Fs" " #10%1& () - 10%m& ()-f10%m& ()- 3

10%m& () -f 10%m& () - 10%m& ()-~3| 333/ 4P44dEuV7 10 Fs"S. 10%m& ()- , m 10%m& () -

S*10%8 ()- (19%R8 () -f&S109%4r& () - 10%8. (). 44 5T : .
Fss&M 10%}| & (9~ q%ﬁ%‘i%ﬁmgfg r@%ﬁ%‘%ﬁm %ﬂ@“&@%ﬁ%&gmﬁs Hanium
10%r8; -.rdSSS$68666dEan 10 Fs 10%}| & () - @@10%4| & ()- 1094 & ()-y
1094 | &MY ey 1004 & ()- y 10%4| & ()- 66, 7v7777dEnbC

7. The method of claim 1, wherein said removing is performed by planarization.

8. The method of claim 7, wherein said removing is performed by chemical

mechanical planarization.

9. The method of claim 1, wherein said forming of said conductive material is

performed over a majority of the surface of said opening.

10. The method of claim 1, wherein said forming of said conductive material is

performed over substantially all of the surface of said opening.

11. The method of claim 1, wherein said forming of said metal-containing fill

material is performed over substantially all of said conductive material.

12. The method of claim 11, wherein said conductive material has a top edge
portion once formed over said insulative material, and said forming of said metal-containing

fill material is performed so as to substantially cover said top edge portion.

13. The method of claim 1, whereupon after said removal of said metal-containing
fill material and said conductive material which is over said insulative material, said conductive

material is substantially co-planar with a top surface portion of said insulative material.
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15. The method of claim 1, wherein substantially all of said metal-containing fill

material is removed from said opening.

16. The method of claim 15, wherein said metal-containing fill material is removed

from said opening by etching.

16. The method of claim 1, wherein said insulative material is comprised of at least
one member selected from the group consisting of silicon dioxide and Boro-Phospho-Silicate

Glass.

17. The method of claim 1, wherein said conductive material is formed over said

opening using a chemical vapor deposition or low pressure chemical vapor deposition process.

18. The method of claim 1, wherein said conductive material is formed over said

opening using a physical vapor deposition process.

19. The method of claim 1, wherein said conductive material is formed over said

opening using electroless plating.

20. The method of claim 1, wherein said conductive material is formed over said

opening using electroplating.
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F4' 1 10%G& () - X9Zpaagingeipoond gonguctiygompaerial-wigh anqopgning in contact with a first

conductive material and over at least a portion of an insulative material outside of said
opening;

providing a metal-containing fill material over at least a portion of said
conductive material which is inside said opening and which is over said insulative material
outside of said opening

removing at least a portion of said metal-containing fill material from inside said

opening such that said second conductive material forms said bottom electrode.

23. The method of claim 22, wherein said at least a portion of said opening

contacts a first conductive material which is under said opening,.

24. The method of claim 23, wherein said first conductive material is a conductive

plug under said opening.

25. The method of claim 24, wherein said first conductive material contacts said

substrate of said device.

26. The method of claim 22, wherein said second conductive material is a bottom

electrode of a container capacitor.
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'+ 810%& () -s& 5)7 ‘%hg)mgt%g k0 %Paf‘r% ?%v?here'm said second conductive material is formed

over substantially all of the surface of said opening.

28. The method of claim 27, wherein said second conductive material is formed

over substantially all of the surface of said insulative material outside of said opening.

29. The method of claim 28, wherein said second conductive material forms a

conformal layer over said first conductive material.

30. The method of claim 22, wherein said second conductive material is provided

by chemical vapor deposition or low pressure chemical vapor deposition.

31. The method of claim 22, wherein said second conductive material is provided

by physical vapor deposition.

32. The method of claim 22, wherein said second conductive material is provided

by electroplating.

33. The method of claim 22, wherein said second conductive material is provided

by electroless plating.

34. The method of claim 30, wherein said second conductive material is provided

to a depth within the range of a few hundred Angstroms to a several thousand Angstroms.

27
SUBSTITUTE SHEET (RULE 26)



10 10 "109%& ()-f109%&& ()- T109&& ()- %40%Z& ()- "109%Z& ()- @
1092Z& () - Y&ezee&ggh& dESE7 10 10 6 "109&& ()- ."109@& ()- ,

%W O0%& (bGP () - " $109Z&' () - 1 109%Z& () - & Di Ei Fi G SpaT/iuse1380

10968 () - #109%G&' ()- ! &10%E8 () -s&I0% ()- 10ZZ 10ZZ

1@())%(!)/5:?/1)10%2&' ()-i (jjjcrl rmlEuV? 10 #1096 () - $1096& () - "109%6X () -
(- " - nhnr qopqggq gasSE/ 10, 1 106G,

10GG AL=ML0% he mﬁ%@%&l 5@&9&@ q‘%iﬁfﬁgtfg@&%at”)“-‘g g@&ﬁ%@ﬁ fungsten

q%qnqqr hr r dESE7 10 10 N 10%1| & () FlO%’l

1 1094 PRInEsprnitade ped (9 proyisied [te:be suémm@ Q- @5tcml‘(€ctvtth saidpegend 0 10GGE
#1094 &'() FI 10%] & ()-F 10%4| &'() 10%4| & () - F10%4| & () - F3"10%4| & () -
[ uuw vegguaiyBATTaterial.

36. The method of claim 22, wherein substantially all of said conductive material

and said metal-containing fill material which is over said insulative material is removed.

37. The method of claim 22, wherein substantially all of said metal-containing fill

material is removed from said opening.

38. The method of claim 22, wherein said metal-containing fill material is titanium

nitride.

39. A method of providing a conductive material in an opening provided in an
insulative material over a substrate, wherein said opening is in contact with a surface portion of
said substrate, comprising:

depositing a conductive material over at least a part of the inside of said opening
and over at least a portion of the surface of said insulative material outside of said opening;

depositing a tungsten-containing fill material over at least a portion of said
conductive material which is over said surface portion of said substrate and which is over said
insulative material outside of said opening, wherein said tungsten-containing fill material at
least partially fills said opening aﬁd supports said conductive material;

removing at least a portion of said tungsten containing fill material and said
conductive material which is over said insulative material outside of said opening, said removal

being effected by planarization ; and
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40. The method of claim 39, wherein said conductive material is formed to contact

an active region formed within said substrate.

41. The method of claim 40, wherein said conductive material is further formed

over the sides of said opening.

42. The method of claim 31, wherein said conductive material is at lcast member
selected from the group consisting of transition element metals, Group IIla metals and Group

IVa metals. |

43. The method of claim 42, wherein said conductive material is at least one
member selected from the group consisting of Group VIII metals, copper, silver, gold and

aluminum.

44, The method of claim 43, wherein said conductive material is selected from the

group consisting of the Group VIII metals platinum, osmium, iridium and rhodium.

45. The method of claim 44, wherein said conductive material is platinum or a

platinum alloy.

46. The method of claim 39, wherein said tungsten-containing fill material is

formed to be substantially co-extensive with said conductive material.
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47. The method of claim 39, wherein said tungsten-containing fill material is

formed so as to substantially fill said opening.

48. The method of claim 47, wherein during said planarization of said tungsten-

containing fill material, said conductive material is substantially undeformed.

49. The method of claim 48, wherein said planarization is performed so that the
top of said conductive material is substantially co-planar with the top surface of said insulative

layer.

' '50. The method of claim 49, wherein said planarization is performed so that said

conductive material is substantially co-planar with said tungsten-containing fill material.

51. The method of claim 39, wherein said planarization is chemical mechanical

planarization.

52. The method of claim 39, wherein substantially all of said tungsten-containing

fill material is removed from said opening.

53. A structure for use in providing a conductive material in an opening,
comprising:
a substrate;

an insulative material over said substrate;
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opening;
a tungsten-containing fill material formed over at least a portion of said
conductive material which is inside said opening and which is over said insulative material

outside of said opening, wherein said tungsten-containing fill material at least partially fills said

opening.

54. The structure of claim 53, wherein said opening further comprises a pair of

opposing side walls and a bottom surface.

55. The structure of claim 54, wherein said conductive material is formed over

substantially all of the surface of said opening,.

56. The structure of claim 53, wherein said conductive material is substantially co-

extensive with the surface of said insulative material outside of said opening.

57. The structure of claim 66, wherein said insulative material is at least one

member selected from the group consisting of silicon dioxide and BPSG.
58. The structure of claim 57, wherein said insulative material is BPSG.
59. The structure of claim 53, wherein said tungsten-containing fill material is

substantially harder than said conductive material and is substantially co-extensive with said

conductive material which is over said insulative material.
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61. The structure of claim 53, wherein said tungsten-containing fill material is co-

extensive with said conductive material on said insulative material.

62. The structure of claim 61, wherein said conductive material is at least one
member selected from the group consisting of transition element metals, Group IIla metals

and Group IVa metals.
63. The structure of claim 62, wherein said conductive material is at least one
member selected from the group consisting of platinum, rhodium, iridium osmium, copper,

silver, gold and aluminum.

64. The structure of claim 63, wherein said tungsten-containing fill material

substantially fills said opening.

65. A structure for use in providing a conductive material in an opening,

comprising:

a substrate;

an insulative material over said substrate;

a conductive material formed over substantially all of the inside surface of said
opening;
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conductive material and said tungsten-containing fill material are substantially co-planar at the

top of said opening.

66. The structure of claim 65, wherein said inside surface of said opening comprises

a pair of opposing side walls and a bottom surface.

67. The structure of claim 66, wherein said bottom surface of said opening is over a

conductive plug.

68. The structure of claim 65, wherein said insulative material has a top surface
such that said conductive material and said tungsten-containing fill material are substantially

co-planar with said top surface.

69. The structure of claim 65, wherein said conductive material is platinum or a

platinum alloy.

70. The structure of claim 69, wherein said conductive material is planarized

together with said tungsten-containing fill material.

71. The structure of claim 70, wherein said conductive material is substantially

undeformed.
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over a substrate in said device, wherein at least a portion of said opening contacts a first
conductive material;

providing a second conductive material over at least a portion of the surface of
said opening in contact with said first conductive material and over at least a portion of the
surface of said insulative material outside of said opening;

providing a protective layer over said second conductive material;

providing a second opening through said protective layer, and through said
second conductive material which is over said insulative material as well as through said
insulative material, wherein at least a portion of said second opening contacts a third
conductive material;

removing said protective layer;

providing a metal-containing fill material over said second conductive material
which is inside said first opening and which is over said insulative material outside of said
opening, wherein said metal-containing fill material is further provided over said second
opening such that said metal-containing fill material at least partially fills said openings so as to
form a bit line conductive plug in said second opening;

removing at least a portion of said metal-containing fill material and said
conductive material which is over said insulative material outside of said openings; and

removing at least a portion of said metal-containing fill material from said first

opening so as to form said bottom electrode of said capacitor.
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74. The method of claim 73, wherein said second conductive material is at least
one member selected from the group consisting of the Group VIII metals platinum, rhodium,
osmium, and iridium, the transition element metals gold, silver and copper, and aluminum,

and is provided using a chemical vapor deposition process.

75. The method of claim 74, wherein said protective layer is a photoresist layer.

76. The method of claim 75, wherein said photoresist layer is provided over
substantially all of said second conductive material so as to be substantially co-extensive
therewith.

77. The method of claim 76, wherein said second opening is provided by etching.

78. The method of claim 77, wherein said etching is dry etching,.

79. The method of claim 78, wherein said dry etching is performed so as to

produce an etch stop on the surface of said third conductive material.

80. The method of claim 79, wherein said third conductive material is a polysilicon

plug.
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82. The method of claim 81, wherein said metal-containing fill material is provided

in said second opening to substantially fill said opening.

83. The method of claim 82, wherein said removing of said metal-containing fill
material and said conductive material from over said insulative material is performed by

planarization.

84. The method of claim 83, wherein said planarization is chemical mechanical

planarization.

85. The method of claim 84, wherein substantially all of said metal-containing fill
material is removed from said first opening so as to form said bottom electrode of said

capacitor.

86. The method of claim 85, wherein prior to said removal of substantially all of
said metal-containing fill material from said first opening, an oxide layer is deposited over said

second opening containing said bit line conductive plug.

87. The method of claim 86, further comprising providing a dielectric material over

said bottom electrode.
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substantially deforming said material, comprising:
contacting said conductive material with a metal-containing fill material such that
said fill material is over said conductive material and at least partially fills said opening; and
planarizing said conductive material and said metal-containing fill material wherein a
top portion of said conductive material and said fill material are substantially co-planar with a

top portion of said opening.

90. The method of claim 89, wherein said planarizing is performed using chemical

mechanical planarization.

91. The method of claim 89, wherein said contacting is performed so as to support

said conductive material during said planarization.

92. The method of claim 89, wherein said conductive material is further formed

outside of said opening prior to performing said contacting,.

93. The method of claim 92, wherein said fill material is further formed outside of

said opening prior to performing said planarization.

94. The method of claim 93, wherein said contacting is performed so as to

substantially fill said opening with said fill material.
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