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METHOD FOR FORM NG CONDUCTI VE MATERI AL | N OPEMNY Rébrudry 2007
AND STRUCTURE REGARDI NG SAME Field of the Invention

The present invention relates to the fabrication of

R ¥e%ed circuits. 10 More particul arl BPCTﬁlglﬁosmzma
present invention relates to the formation

conductive material wthin an opening, e. g. , a

cont ai ner such as used in the formati on of

cont ai ner-type capacitors, a contact hole, etc.
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specitic characteristics can be achieved when a contact hole or via is
~ provided or filled with one or more conductive matenals e.g., conductive
bamer layers.
Conductive materials are also formed in openings when pfoviding
| . certain storage cell capacitors for use in semiconductor devices, e.g., DRAMs.
+ 30 Storage capacity and size are important characteristics of a storage cell.
- Generally, a storage cell capacitor is formed with a dielectric constant material
interposed between two conductive electrodes. One or more layers of various

* -conductive materials may be used as the clectrode material. For example, one
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-polysilicon structures, thereby forming individual containers (e.g., contact
~openings lined with the polysilicon and filled with oxide material) and exposed |
insulative material between such containers. Thereafter, the oxide material still
filling the opening over the polysilicon is removed, leaving the opening lined

30 with a polysilicon bottom electrode for use in forming the container-type cell

capacitor.




St orage capacity and size are inportant

characteristics in a storage cell. One vvaytoretaln

the storage capacity of a device and decrease 27 Februgry 2007
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the at | east one conductive nmaterial outside the
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material wthin the opening. 4b 27 February 2007 In
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][nalt mmm%&t%&fmmaﬂﬁc{t@b nﬁt&iétl%ﬁwh dm'tt&flﬁpeiwor t t
i A - i.xt h_aspec e preéesen
inv%@ﬁ%ﬁ%%ﬁg?g&@%)% %8%&?@5’%3 of providing a
contRRQHS thesupporh film within Ssoperige. t he met hod

co . SENR- i.di a_substrate .assenbl.y hayi at . .
TR0 RN U o IR ARSI P S v

a cohdwntiyh nhderia i hipogenitie, tHheanstbs téapasiagsendl y, wherein
the gpening is defined by at |east” one surface;

f BFAMHGE 4 substrate apsembly heaing ab feastoordurthéeye material, a
S prpading bh beniag defindiithloyBR UGS ¢ 0yl ' i
- the oPQ ngl?se éﬁ 2 el %s £ e%? e surf gg“%@#‘?ﬁ?%%%? E‘“’é‘%@% a%%&émg,gwherem
on at fcfined "B% 0% S"‘fﬁ“{’ he substrate assenbly
sfrminga staeloafmt Jeast ore cdndnatpenhaterialsa sefondilm, wWhe b GlMnaterial
withintthe opgeng 66 the £ 108t dleShyfabd & i orti
of the bR s MORNG DA N DL o S35 éﬁé‘%ﬁﬁg‘%‘?@ Bl op ey ponton
! .Ci)rTBrl assel q 5 pPemRg ig defined, wherein the opening
1s entirely filled by the stack, and further wherein the at least o6ne conductive material
comprises at least one Group VIII metal;
removing at least the fill material outside of the opening;
removing the support film outside of the opening;
removing the at least one conductive material outside of the opening, wherein
removing the support fibm outside of the opening and removing the at least one conductive
material outside of the opening comprises removing the support film and the at least one
conductive material outside of the opening to at least the surface of the sybstrate assembly by
 planarization; '
removing the fill material within the opening; and
removing the support film within the opening,

4c ;

AT RORGIGEE g&ﬁs@?ﬁl thin dhcpeping|onbe atdeast one surface




removing at least the fill material outside of the

openi ng; renoving the support film outside 057%q) arv. 2007
openi ng; renoving the at | east one conductive naterta
out si de of the opening, wherein renoving the support
filmoutside of the opening and renoving the at | east

one conductive material outside of the opening

conpni 8 ssventimaspeat) of e pwpq:m rinvéntion #rede ishproatdetl eastpacitor

one. . con tive ide of th enln fo a
i AL Her e i an €pdind Spdbrand et side v tha
deffing iy b;zemﬂgoabﬁne& PRYIAOhE Rerfhde df tH@glﬁ{strékle a‘s‘.‘éehﬂ)'l}n v&Hb@em the

eni ng renDV|ng the support filmwth
ﬁrég@lﬁ«vtﬁgie ig Eomed by providing &mnéuctwe snaienia} irp G@Wplemng as defined
ab%@g %H(tl %Jﬁf’e? %{ere% hc.eapg%lﬁ)%r {ér{p:,r]llggt\e/sgg i }e?esc ric ]I‘ng{_?{’l‘fl L of at least a
pdr@diﬂmﬂtmrﬁrﬁ eﬂattto@maﬁdl afsaedagiet@lde lpe@sdedodfiatSleshe aWktion of
E%q define the openi ng defined through the surface
the fielqclicampetidlat e assenbly, wherein the first

el ectrode is forned by providing a conductive nmateri al

in the opening as defined above and further wherein

the & a[mﬂmjd qfrprcwidingias:eadtwtidb elatarial ircamepenirigads diselcaed herein

Ieas{ D étlon ﬁs the first electﬁode andﬂa second
may Be i g0 itiae A dubstiaie Seomblidivine b leane prtagaand providing
ancﬂp%hﬁgtcfeﬁﬁed%}(ﬁfg'h&%he B bP AR RbsthiO¥sEhbE. Bhe ope ning can be

conductive material in an opening as dISC osed herein
defingd pricit depst provirdicagAs lesbstecanéuctive embiérial Kavg.ngt st one

O SR AT SR el REER Mg topponing on

th@ﬂﬁemmgn§ﬁﬁﬁ@@daﬂﬁﬁgﬂ@d by at |east one surface. At
| east oneconductive material (e. g., at |east one

Goup VIIl netal such platinumand rhodi un) may be
formed within the opening on the at |east one surface
defining the 4d ~f: 27 February 2007 opening and on
at least a portion of the substrate assenbly surface.

A support film(e. g. , an oxide material) can be
fornmed over the conductive material and a fil
material (e. g. , aresist material) may be forned

over at |least a portion of the support film The fill
material at least fills the opening. Thereafter, at

| east the fill material outside of the opening can be
renoved by planarization. The support fil m outside of
t he openi ng, :

4d




the at |east one conductive material outside of the
opening, the fill material wthin the opening;

the support filmw thin the opening nmay then ggF%}ﬁaryzom
renmoved. I n one enbodi nent of the nethod, the support
filmoutside of the opening and the conductive

mat.eri al out.si de of .the eni are also renoyed to
opBliEE bt o B9 o0rigt TiHBE s Bfte B DL SRy K prmpcr fifm (e
gb| anaxiie atat@al) daf RNBENET o RIFIRGESRINEH RS mhieRalBIdNOHIl material
the support filmoutside of the opening is also

(¢ @o¥ Btshinajsriah andyAs fosnedaver ah ag qrmpnican efdhegumportdfilm. The
' ' ' v to.at..] east. the.
FRRPLAE S ek 10206000 Ty Bl i Bt i e
opering card by reredwaddi bygplahsriArioh.TEie appodifimindutsifie fithe opening,

net hod, the support film outside of the openin [

theaderstonsycoaryctiee apaterial oxfrideraf thaepentnge thegfilimeidrigh within the

or | j : j ' at
AR (R PRACTRS pile BRSALME S AATRIFALSL 0,
et chimganehiordiment of shemiethgd, tha symlortafiiat hvetide obthdiopening and
f t t hod, .t he. t fil tside of th
3, SahIF S IR 0BT Ot I3 I i g dhe surface

oEMB dHsiaasSEMIRY blplputisdda of the opening is renoved
to at |least the surface of the substrate assenbly by

vet bt gwiteg embpditient of the arethvidn the spprarhim owtsido @f tife opening

. provi.din conduct.i ve terial In an openi L
ool By BRIl S BieThadini rlorgP Q08 of g apening i
rodfBedd Vit [eami the saifadecdtSthe QOBst&M AReRbBNE, wif Shiflk AR dry
openi ng defined through the surface of the substrate
€ig388nbl y. The opening may be defined by at |east one

sur f | [ .

F o g inetf ni i SEBCRANAED L 4B AP R aq Bl ggenine
isctefionedigy diyeeteiprg)iand fadekr i coduttBashaterifl@utsideiofthe bpéning
.subst&gte sseggly Sur&?@ﬁ' At | east one support,
1S FEmaYehie atdsast ths sPefashoef B¢ shbstile apsemidlydy weiestchingand/or dry
ctbgpguctive material and at |east the support materi al

and- the at | east one conductive material outside of
t he bpgeti angtlies enddinechttaf the rhethed, the sepsourb film adutsibe 37 the

oE Rl ST LTS iR ey g 1
opfeRthgli® rEQPPUER: at!1BasP AR QIFRRE IR subbirdB8sdBRIIP By wet etching

formng the support material includes formng a
ansl{gyysloy etchingm over the at | east one conductive materi al

of 8o Bhieod ot o BHeE! o b S50 pBi 1 fdosea

hdréi may include providing a substrate assembly having at least one surface and

providing an opening defined through the surface of the substrate assembly. The
opening may be defined by at least one surface. At least one conductive material may
be formed within the opening on the at least one surface defining the opening and on
at least a portion of the substrate assembly surface, At least one support material may
be formed over the at least one conductive material and at least the support material
and the at least one conductive material outside of the opening is removed to at least

the substrate




opening. Further, at least the fill material outside

of the opening, the support film outside of bh®ebruary 2007

openi ng and the at |east one conductive nateri al

outsi de of the opening may be planarized to at | east

the substrate assenbly surface. In another nethod of

provi ding a conductive material in an opening as

di scl osed herein, the nmethod nmay include providing a

aSdchfbly air@ica by PldtadzAiRWI THerddfter, tB@SippoRanfblidl 36thiR e opening

provi di ng_an openi ng defined through the surface of

camBe repysdy at e assenbly. The opening may be defined by

at | r I Ve .

e e E5oib e Rk R e SRPRH Sl inetyaes

foreding acppat filacever def anleagy onb&ofdestive gnaaeihl Gnd Ebrming a fill

Igg;ﬁ a portion of the substrate assenbly surface. At

materal oxersyfdeast  pogr phthe sapposkiiig  Fhegtilh materiah at kppst fills the
[ i al

PETE PG e (e ATREEhA e o BRS bpbilf JHPRRort fim

oatsidead $he qpeaingcanddbe ti least vae eondaktibymptesinbmitzidé bbthe opening

Thereafter, the at |east one conductive material

R A AR S bS8 SSBE0Y rtAEer a1 vt hi

the aPRWING nfRbOSE eSS cohu@iE nBRGR iR peaing he

met hod, formng the support material includes formng

agdiselpgrdrhersin, the sveghrodihay mclude asaviding acobsitats assembly having at

terial.. The support film qutsjde 0 in b
R ¢ Rt o G fne i Pt Ssffed A lBRhE e OF e
sibstrhioessenitte Bie diRARE ONHEHE OETEH thy Vi 168BE 6rid rfa&!t A 188t one

the opening may be renoved to at |east the substrate

condyatiry pategiat gy hesfosged wighin dic ppening en thg ¢t keastrone) surface
a t . ' f d
YSHing R SRR ead i TEE Bkt BURBRHY srfyce. A
leasten suppolt cidtsrdal madyebd fdrmed bsédibe tahkadp@ie g duGiveaniuedl. At
to ﬁt | east the suhstrate assenbly surface using a
legeh the suwoRTaAEHal.owsge gt the OPERGE RS Petameyedfio the at least one
A A . ; : . -
e P ARl Rl e VAR RAL Send by maferis
outside ffpapesingfead theasngporpmateridl wighiarthe ppmingcandfeiramdved.
through th er rface of the substrate assenb]y.
the BB g el Besneiud fomnye Bcmbatreieal Belules
for@ast 2 eMhosUfifrdeRer theSdtacdst Ohe 3bndiRASE nPR&i-E. Glpp¥f film
material, a support film and a fill material nmay be
oytgiderghic wipehing mhy bepplanarigednie the ait [dastagne opdirctive magerial.
t he er. surface.. The openi,ng, n be entirely fille
RO 8B OhEFiaud e RERY R g Bp e by be pned to
letdt €heOsuBEt MG ad¥BYb s uFREDYDEE 4 el @UWRshddr drpRtdhenoval  of
t he port film outside of the opening, the renoval

of therch enrdhsemhediragné of the neateard, dhe sypport matasisbefi lpagt fills the
oﬁgﬂglgtraﬁgql\rféglﬁ‘%\g/%ﬁt togg céﬂc{ulcti@ﬁlg{ehgf oﬁ%iﬁg kY c}plggin%qg PniSVed to at

least the substrate assembly surface using a wet etch and/or a dry etch.

Another method of providing a conductive material in an opening
may include providing a substrate assembly having at least an upper surface and
providing an opening defined through the upper surface of the substrate assembly.

The opening can be




the support filmw thin the opening. In one enbodi nent
of the nethod, the support filmand the at | ea%Felonay 2007
conductive material outside of the opening is renoved
to at |east the surface of the substrate assenbly by
dgfi mtbby alaleashone purfacet Aataskvdrat &mddlemenductnvh enaderpybar support

ut.si.de of the openi enpved
e R SRS e heBRReT Piche F OPukts nle et ppvion of
tlﬁﬁihﬁfelr alirfied, The@pefhing ey BPEMiRE filled ByeNedadlO Atleast the fill
Ieast t he_ upper surface of the substrate assenbly by a
mgégrial é’(“&sfladeaﬁ thsy opening may e remavet follpwed bbfrfharr@nwéal of the

\%Hb Al C H%tmd%%gt ?1'%1? thkl &118\%{1 %E gﬁdﬁgﬂ%e a%Ha? gHi!Slsde of

thsopmﬁrg tloe reﬂmuleoﬁ ﬂue fat mlaeml withih thempdniﬁg,l afdl the removal of
mat eri al_ out.si.de of the opening to at |east the upper

the SupRett ﬁg?”f‘ﬁ’é“ $BSUR&t e assenbly. Yet further, in

anot her enbodi nent, the support filmis wet etched,

and further a wet etch and/or a dry etch is used to

r enoveoncenbadiinestsif thfrmeﬂnodn,dhe suppertrfdmemidahe atdedssomte

o§reief e FBRaL B Ve ehe Ao otseven 18 b eetabe munlfiscas e
sﬂﬁ&ﬁfelab&%lﬂygyglanhﬁﬁtﬁh' | material within the opening

is removed using a wet etch and/or a dry etch, the
fill material is forrred of a rraterlal that is rem)ved

at a terlal su ace

substh b BE bV g fopering b mpved

bPplérdaeizuin, Q’tndhﬁﬁﬁé/ tHe hth &aﬁf ¥ne %bﬂdhctﬁ/@ EndtetMd Qduitsidé loMthe

within the o(Penl ng i s renoved usi nﬂg a wet etch and/ or

ORENiRY/Is emENed Hhat Igest thrournes surece off the isubstigienesgerablydy a wet
Is renoved at a rate faster than

e%ttdg%)g% é{@{é}he surface of the substrate assenbly

duri ng rem)val of the support filmby the wet etch

and/ etch Febyuary 2007 Th net hods
desc %ﬁl&tﬁ Lt Mpﬁﬁt{l?m.qug&v cntdhs pRsaing is

d9etéiag, Qﬁﬁﬁﬂﬂbﬁé’%@& Qﬁkﬁoﬁ@ﬁ?ﬁétcﬁ fsARt d Fenﬁng?hé"ﬁl 1bast one
of a defi ned opening. erea ect ric

coveitretiveamataial watsdcoof died openiag tbeatsteaﬂ ghermppcen soffacchef the
first electrode and a second el ectrode may be

S%’IS%?}F&%S&W% ‘at least a portion of the dielectric
material. A structure for use in providing a

conductive material in a opening may include a
subsYetfuethers geamﬂgﬁr ¢mbodjment, dre tippentifily ihael eichednand further

h f
o WRE RGBT S e 4 el B psBEoph Ry Rveratera

outside of the opening to at least the upper surface of the substrate assembly.

In many embodiments of the methods described above, the fill material within
the opening is removed using a wet etch and/or a dry etch, the fill material is formed
- of a material that is removed at a rate faster than material at the surface of the
substrate assembly during removal of the fill material by the wet etch and/or the dry
etch, the support film within the opening is removed using a wet etch and/or a dry
etch, and/or the support film is formed of a material that is removed at a rate faster
than material at the surface of the substrate assembly during removal of the support

film by the wet etch and/or the dry etch.




openi ng may be defined by at | east one surface. At

| east one- conductive material (e.g., a G oup2VFebruary 2007
nmetal such as platinum and/or nmetal rhodiun) may be
formed on the at |east one surface defining the

opening and at | east a portion of the upper surface of

t he . AS or. ilmge . an

oxi o MR R AR RER Modke SpRPPBE o i At giflyrqae Phene
bonomucsurfuee Matderihal aanteast fodd 98¢ ewhRl ofea Qlefine® opening
resist material) may be formed over at |east a

Thereafienn agfickepisicamaisil may (bs prowded jop) at Jgast i partign of the first

clR@Sdle bhd |5 siddGa é?&%%ﬁg%?} %eoﬁﬁgﬁggﬂégﬁgéaﬁg% eécln‘gfm of the

structure, the support fil'mis
didhextri¢ marcerbved at a rate faster than the material at

t he ypper surface. of the substrate assenbly when
subj gtﬁ%t‘f% fog ugg @ﬁ?@ﬂfﬁ%@n@flﬁtﬁfe_ resferial o hgpening
@O R RtsubdtratdRs I El;}?&.lﬁ. € an b8Rmbly havit £ ih@llative r%mterial at

formed of a material fhat"is renoved at a rate faster
then surfackk inpduding ah openingedafined rthsungh saneupyfer tseface thereof. The

el en subjgected.to. a predeterm ned
oé%ﬁéﬁé %1?1% gg ?gﬁnew%; i%]asg?]rbet spft'feac% ﬁégdga[s 1 o:ongvﬁcgwe meﬁf:nal (eg.,
2 GOy VI RetiEsuel hablatifurh AnERE nefdl ¥hoditR) Mal b RS Hi¥the at
on a bottom surface and at | east one side wall

leggirqngispifageriefippe theepeningandsy besst & partipprof the uppersurfaed of the
' ' ' t . L, ol dugt |
silshiics L PRE RSO (87, B otiBE BB s8N bt gy he

atwichdti ane tdopdwmpion infigerial Aad abB enAeHANEE.Ye. i, S Reikt mateeialaday be
escri be each enbodi nment of eve[égl i mpl enent ati on
e

t
f%%egr?éferp?te‘%%ﬁta RosUh et B¢ sunaoddtlagde fillogateriak atylieash fils the

O%Qﬁﬁg'con'pl ete understanding of the invention, wll
econe apparent and appreciated by referring to the
f ol | bwnegndedandre df thestuctotd, dre smpport filn isfoirakdof a material

conjunctipn wth_ the acconpanying. draw ngs, 8 27
(L PGPy S Sl sis SR ABKTISET HS200% Bthes of fheiwbstrae
a Efyivﬂién‘%ﬁbﬁf:teﬁ iCa R’eﬁ%ﬂﬂﬁea—%hpr esent invention wll

be better understood fromreading the follow ng
des chi gmothsn emboditrienisefrthe stvectwaitbd fitenateriakiit formed ef nce

B DT o S B R P B S e e

subktirdte t h@serhtsly Mewhen Qfibjettedp ¥l | h "RbddiGmAgeddObicBM process.
el ectrodes in a container-type cell capacitor

st r Ul st anothprgmbediment otheicondpstive metesiad is formed palyi wighin the
oﬂgﬁ{r&ogn %fbcrtf?)wisﬁ}%c% a ‘&”ﬂ“l%&ét"o%e side wall defining the opening, the
support film is formed only within the opening over the at least one conductive
material, and further the fill material is formed only within the opening.

The above summary is not intended to describe each embodiment of every
implementation of the present invention. Advantages, together with a more complete
understanding of the invention, will become apparent and appreciated by referring to
the following detailed description and claims taken in conjunction with the

accompanying drawings. .




10 material, e.g., platinum in an opening, according
to the present invention. Figure 3 illustrat@$Febragy 2007
pl an view of mnultiple openings at one particul ar point
in the process as described with reference to Figures
- Figures 4A-4B illustrate an alternate
W(g@)@gyﬁentgof a nethod of formng a coﬁ&y?%ﬁ(’?f'@m“
material, e.g., platinum in an opening according to

the 15 present invention. Figures 5A-5C illustrate
yet another alternate method of forming a conductive
mat eri al V\/Ithll’hl%lil]) i 8 g'i gtothe present

i nvention. Fi _ yet further
anot heFhegrasent mxergiomwilwdetist widerstopdifjorn readingithet i ve

Lol withi “ . _ : nt
ol geltbly Sy M AR RRUREREL Y BB b IR BLFRCT
‘D seavings, vdietearbeltve i | | ustrative enbodiment for formng
a con i LRE Wy ' ) ihng to
the pr eéﬁer%s;ﬁ% %\B/éﬁtﬂlh%‘!ﬁ [ %%3@'[}5%%3@ agﬁgi\?vﬁﬁggﬂ%h t he
méerhietinn of Gsaup (VB thetals etirotipm glectrpdestima cqutadimetype ¢ellvent i on
1 RaBeifel o application. 25 Figures 9A-9B illustrate
the use of nethods described according to the present
i nventlipmesi2A-2E ifustrata oresHustrgtive method efferning 4 copdystivd t or
L: ' . ' ¢ L1 : -npodi nent s
GReERS & i  yta Bk ) BOpRlend BRI D 1O S
t he pridgend illugotes atop plap sawofimbitiple epedipgeationed general |y

R bR G g oot WAL SIS IPREREI2AE. i g
one orFignsdAoiB illpdrate palisdis embedimetit ofp mehadoé pr esent
il S0y k) B G B AR OB

1 prgeanbigvedierBB and Fi gures 9A-9B. It will be apparent

to on ef"i?.\lfeis lSL\% ﬂlﬁ‘sh%lla et afidther %ltbﬁlale%eﬂloh %gifbi‘ﬂ?ﬁﬁ%y e figures

does not represent precise di nensions o vari ous
e bendugtive mpterial 9iithin e dpeping ragbrding Fi thepressntimvegtion; | | ustr at e
a met ? E%f {2y Mhdnck ctive
mat er irpg EA (gj.lg. ) 3%@%@%‘0@@ %)rlaiz%??{ aﬁ%%&%?&ﬁ ayer of a
p b senidvtise mbteria) within e opgring hcgording o théywreleshipvenianhi n an

: . D v 30

zogggglrgl%gég g‘%ﬁ% pr eegénféal%étﬁ?itageﬁn %é@ggg%eure 2E). As

 strobedinient foFfoguinga eotductivdrsaterial withis aneeriohipg B0oriding foudes a
f{h%fsksoﬂ%%nﬁﬂh.?’l and a second

- Figures 8A-8B show use of the methods described according to the

present invention in a contact application.
- 25 .  Figures 9A-9B illustrate the use of methods described according to the

.present invention in a container-type storage cell capacitor application.

Detailed Description of the Embodiments

" Various alternate methods and structures according to the present
30 .invention shall be described generally with reference to Figures 2-7.
Thereafter, embodiments and illustrations of applications vsing one or more of

.. the methods according to-the present invention shall be described with reference |
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portion 32, preferably of an insulative material.
Second portion 32 is fornmed on 10 first porti @hF8iruay@007
i ncl udes an opening 34 defined therein by a bottom
surface 36 of the first portion 31 and one or nore
Is 40 of the second portion 2. Preferably,
wqéﬂo@rﬁr Wsurface 31 is a general ly hori zor?Fg)’US@W]FEEG
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(PSRRI OFAIS FHBSHRSe B LS F LR €5, OF

ures an openi ngs s Ch as “transi active
- aplevasizeddiuffiog Sormad prior tethenatehing or dafinision of opeiag 34dont act

.0 [ ' [
Wms%bg?r gggéﬂé{a ‘i@ régé rray%gﬁlg dgin%g‘%:egfrh% upon
© whd why take Ge obgyaiotier of shapepanddinit the plasentievestiardsd porti on
3 gdv?uﬁtaéegl% fﬁ%ﬂlﬁfat Confdtinat mgl!er}fal ﬁ%ng within any opening
25 defined by one or more surfaces.
As used in this application, "substrate assembly" refers to either a

- semiconductor substrate such as the base semiconductor layer, e.g., the lowest
layer of silicon material in a wafer, or a silicon layer deposited on another
‘material such as silicon on sapphire, or a semiconductor substrate having one or
30 more layers or structures formed thereon or regions formed therein. 'When
reference is made to a substrate assembly in the following description, various

. process steps may have been previously used to form or define regions,
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being an insulative |ayer such as an oxi de |ayer,

e.g., silicon dioxide, BPSG PSG etc. As sughFebruary 2007

openi ng 34 defined in substrate assenbly 30 by one or

nore surfaces, e.g., bottomsurface 36 and side walls
'wo494 i s . defined by surfaces upon which a bottom

U Hde of a storage cell capacitor i BCHORMBASCh

as described 10 with reference to Figures 9A-9B, e.g.,

a container-type capacitor. Further, for exanple,

f justiongoniidue ElmBﬂlre@,for &uﬂu&t malapexﬁ@ emsh by/tranbistomyactivenc| ude

a ur. and/ o |onto contact is to
et e A R TR R o
opgmngg e®4 defi ned by bottom surface 36 and one or
d nt act .openi ng.fo a
regl on gxaﬁ?ﬁ Hpskp ggﬁnec?’%@mijgbelﬁﬁﬁc g 8‘&”&?& e
< eamicior isVemadtvith ﬂhaiseeoml@pnmn BRdf tieooitrale Bgerhidy Bhe
ntio descri.bed.. W erence
P RERE D pala YRt O s B By S S iobide b, T
- skB6t erttatﬁs sechsepetihgy/343B finain submiratechssemhly 30 pedrierogmore
S er 0 _be forned.
F‘s'?fﬁééxsai e font 808 38 SRR NE id R B Sl Bont
f avhich p botbuclecasle afa steradeatll mpadumam fomak sueting desﬂﬁbedt her
conforma er .or |iner
1%3@?@%‘3'1%%%1%@?%’%3% » Sedora 'er'tfpg%%% br esent
i nventEuulmr,rfmexh@mﬁeadpcfrmn?ﬂmyswpmaas@mblyﬂohmgw ri ng
'S on mat er onf or mal
" UEIE EE Ko R il B APinlaEls 10 gy BT
mdatme Guigy 32/| A:’. sunte bpdnmgé!a définad bylotidrh surface36 all by s
th t h resent |nven
o SRS e P i el B B 4 P BB osppesieta
15c osimg ang er ome mndticamaasateﬁalsf(hmimfdascorcmg;o thelpkdnom sur f ace
rfac efining a snall
mﬁnqglg’ S‘éctﬁzl £ regct 8‘18‘5%53%% % t° &?_g% ﬁf ™8 hol es or
~ Vvias tRurtheug‘tbreamnpde;ﬂﬁeuhsm&tmhsadmmgsohmyﬁtchﬁeanynderI yi ng
‘ ' trengh eni tion of, cell
C Pleiok B praorel VR oo RN 8 Rive RO ol Bradbler T |
rﬁrestgmtuzeanaylmlude lnsiemied Rt sm:h aglasigddtrdeithoeing may be
u uct on..an surface
20, 558} bl Bl inch Al rof B BgEt s e e
- f acording todhrr}nhsent lmrmtwnhﬁy bealsed focdny dppligation eeqoitingror e
11 27 February 2007, W
St et B ofingd i85 S PR AL s SEr PR her ei
snmieﬂiamprgﬂarablg pm:dr ot (Bmgpaﬁﬂhhe@m&aaseplaﬁﬁaﬁ orallogs zes
rrensons el ow.abaut 1.nmi.cron (g£.49.,
SR, Hofisr e B3} SR 00s TR berent b it oo o
\25t dvaforral ooserade o sarfaess of faturdshey., boRers kurfacednl ol @h aspect
-+ more side wall surfaces, defining a small high aspect ratio opening such as

- - contact holes or vias throngh an oxide insulating layer to underlying material,
-. trenches, openings for formation of cell electrodes, ete. As such, one skilled in
- the art will recognize that the methods as described herein may be used to form
30 any conductive material on any surface area within an opening, although
-preferably for forming conductive material including one or more Group VIII

- metals.
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rati o openi ngs have aspect ratios greater than about
1. Such critical dinensions 5 and aspect rati @% Fabmary 2007
applicable to contact holes, vias, trenches, and any
ot her configured openings. For exanple, a trench
wd'RAVi2d32n opening width of I mcron an f 3
drln"{i‘cron:é has an aspect ratio of 3. As usgaﬁﬂgﬁ@?o?’,lﬁ
“planari zation" refers generally to the nmechani cal
renoval of nmaterial at a wafer surface, e.g., the
f | at t efs deepriberdchersin, sm&iﬂn@xq@pqgtfe@sopem@sbwd‘eaam $ireg '
t WRESiRL dnedhShnsh | e I such
bns ba%a &’!1 ggc ﬁ]@%ﬁé %dlaﬁﬁ:{er QMPB of |

planarlzatlon ani ca

PGP PRSInG Beinglprs mhae alpouhtmmw clartherysueh fenall high iagpact
- PLARIpLARE hRP adiSd RYod ga?erﬁﬁﬂ alsbi{ ﬁ%u&?cr%w lilcSsions

glanarlzatlon USI%@ I xed abrasive pa

|l2Bghaspeeb1atios are apelicatle fojcrumtapt h@iwa\gas«@enpm@nd anyethebi nat i on
Wichik t %Hﬂré% or any
otc%ergm?réégﬂl’?glﬁfgsi g@%ér?}fglg%é}% %!Sh ]%rawt{ée% g rrgva?prret hod
T EHorpr e pdenefd mirtgeshemmigpast radanfPaces of a waf er
- duri ngadig naRfres, Iafuﬁ*?z’ah&f'“réf&g gdlErHAS the m-EHf%ni%leS ent
u

invention is not lTmted any partic
- premexpliob metprishatagiafes pafeee, eﬁuﬂlﬁ Hetfeningapd polishingiprasess
| lmbﬁﬁaﬁﬂng%ﬁpi&lﬂmféﬁ"&ﬁ@éﬁn §Jo€é§§s NELY eRGplSEth € -

pl anari zation tTor several perl ods of ti ne,

Pl Seepeudespemiol menianias olisiog Shemical feghasicdh”
T ﬁfaﬂiﬁaﬂcﬁ’ pﬁ:ﬁ%z&ﬁdﬁ%@iﬁ%p&@ hi¥ChbAsiPd REAR, flshariZA0PYhe

material. i n_wafer rication. Therefore, for exarrple
dfiyedabrariyeRgdsaplanagizasion pengfined phvesiva geds ineombination wie use

ofluieAGlioV @hed AFA So rEIIEb‘ETuGsz@:%Pb’thé nREBRIR slifice ' ENTOVE
‘material via vol at zation of material, ut al so

15 weﬁeﬁ%é%nogﬁmetheﬁ fog prowiding a flgitening af syrfpdes ofe waferg. | ar gon
BEng % SR P MbitaAs FRode R, ﬁﬂyﬁjesgﬁtllﬁ%ntﬁﬂllgﬂso? l?ggegﬁ%r enpbve

25 materlal froma surface. Further, a erein,

" R pariewl plapasization cquipramy: FustherhAuy gursher efaiasergatios
MRoBksd sidps by BaNedOL g Brehdafit bﬁm&%ﬂm&\@@ pefiodkof the

removal . of materi af y exposure to a |iqui
cbip Singsieps. egch as by i mersion. One skilled in the

opart vasMﬁ&agnu@%t&hﬁreryﬁaﬁ%egwmgeé kg wet etch

processes are known and he present I nvention

- cReepataielin wafsefabricationy mgiefow@r expmpls, diy etddnansch
© . PhRERSGPRlhdLs A DG etGe SRS e gfénaswaﬂ& ther

~ descri bed herein;  such processes particularly
| depeyidetarialyia volnslizasion of redtasialy butialyo inghydes spitterigichp
- Fahémia g&%{

Al't ét;1o u é:)ﬂ g’t?e %2 &goﬁe@?ﬁggﬁﬁﬁ%ﬁéﬁs Cri agg z%@g%r ally

- 2opmpteriel ftpre S“ffﬂ@f’s Farther.tap used berpiprawet atoh" sferstagmc onduct i ve

&gl ofternWdl B at@A1 GPEHY IR 8 tiqid\@mposition, e.g., the removal

- of material by exposure to a liquid composition, such as by immersion. One
- skilled in the art will recognize that various dry etch and wet etch processes are
known and that the present invention contemplates the use of various types of

- 30 such processes in achieving the desired result as further described herein; such

processes being particularly dependent on the materials being removed.
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present invention is particularly advantageous to the

formati on of conductive material including oBéFehruary 2007

nore Goup VIIl netals. In other words, the 5
processes described herein are applicable to the

w%%ﬁ%?%?n of material, wherein the nat ?,rg%@gzg‘i}%%%des

e or nore Goup VIII netals, e.g., ne al
all oys. More preferably, the present invention is
particularly applicable to the Goup VIII netals

i ncl udAlepugh e praseny inysatidndsideseribed generally betow withi di um

. oS hodi . . By, 'l oys
Cnepilo mERG P o lon By i AE i e FRUE, o2, 0
r eresprt inyentiop ispagjonlasly advrngougiedheifbimation ofconductivet hod of
f ] ' ' ' | 34 defined
o RO} YRR TR R e S occri boa.
APracaseiriescrbed hgwinarezpplicetinitnibs fowratiomefanateabl, whereie. g. |,
011 hterliP B0 BELE o Urb Bl et e £ AL BRAY T of e

over the surfaces ef 1 ni'ng openi n nd upon upper
s #Hlexsc Moggreferably ghepreset inveosis pariicularly apslicablesta thet i ve

B R e

mat eri al including”® one or nore oup

e 2gd rhodjurp, and fusthenanapetal aloys shepsof eenplptinem-hydivoayer  such
e . . :
185 Pl afjrRbWAegicHBo F@.&Qfﬁﬁﬂmﬁ@?@m%ﬁ%@%agm surface

36 and the one or nore si 4 efi ne
ofemingghezondugting mafesial inpRening prhdafined in sebseatagsably 3or ti on
3 Zhall BB Gurh A G bddY A5 BRwRfih Piburd 4B B8N duBifve i Bich 4 g 2NY
sui tabl e process, 20 such as sputtering or cheﬁ%cm
v AP0 nefepresductiveayers\ip yopformply formed vt 8% surfagesni ng or
d lotd bl SirEeSe ) kb LIS not
c gﬁ@?ﬁ ed})glgn%%%g%ﬁ %ﬁn t at ?(gr?r%%grt%gfoggg’géﬁ of the
1 insylative layesA2n {1 ether werds for example ondugtive matedal including

f Qhddrighrd @I%uﬁvm%%%g.g., Qﬁaﬁhmgyewg? %@L,!,m Ay W% of the

other layers descri erein, used:

peechas pipfingm-thediung énfarmed pves thedpitom surfaceBoiand thoenewd to a

2 j I; : 0 ! A

Fﬁ%ﬁ%"’?‘ﬁ? %d‘@é%?&@??\?gﬁn%t %Puagﬁ“@ﬂt"g%esggg&pﬁg i ded -

t Rergoryt?- (The canductivg maeriab4 mavrhe fermadhboamy stitable processf t er

A | NI onductive

2 S Oy YRR Y d il CODF, B g of e

t Frsming gegepositing theumsisainls despribiesl heein is nopyoafidarediio he an oxi de

Ilﬁhﬁgﬂ : 'S :

fornpéﬂg?ﬂ&g%ﬁzﬂﬁgﬁg%?g ?ﬁ%?gﬁéggggﬂ%gﬁgggﬁﬁgsuch as
- wiarming thyeendaetiyn maigtial cos tvgll asany pftheothdrdayers Hescribad er i al s

LAl St Rl AR S BRI h 2

For exan rmed of BPSG
250 pidewali dinickingss efpbBRSEA terhoht 498 Ae Fintties, thegndagtiveebr uar y

- 20Qsial Mge%r%é a&oqu)ﬁ:Exle 'them At P mbrkGan one layer.

After the conductive material, e.g., one or more conductive layers 44 are
- formed, a support film 46 is formed thereover. The support film 46 is
- preferably an oxide material. More preferably, the support film 46 is formed of
30 amaterial that can be removed, such as with a wet etch, at a faster rate than the
materials for forming upper portion 32 of substrate assembly 30. For example,
upper portion 32 may be formed of BPSG or a densified BPSG. Such materials
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may be etched at a rate of about 53 angstrons (A) per
mnute in a QE-11 etch conposition (a wet cl &akebruary 2007
solution available fromdin Hunt under the trade
desi gnation QE-R (40% by wei ght NH4F, and 1.2% 1. 3% by
‘wyﬁmg&ﬁ jiBPo4)). Further, for exanple, red
oxli de gtch) conposition, whichis a 5 mldﬁééégﬁﬁ?f
of HF buffered with NH4F, may be used, e.g., a 20:1
co osition (20 parts of 454g NH4F in 680 n
edeth 2 rafsenf abayg3% AaEsiromsy Hiver miswelintadBel etoh such
_”Béoﬁ{ @fich ( rably,
pb @%et%feﬁx?s&ygm %@&1&&??}&1{%5&@@ E{dg

t he support r med a naterla

o erigaAtign QEJL{44% by Beight MBSF. el 2%1 3% hyewight ByPog).
fopmahagfoue@ﬁble,&cgdﬁ @ﬂﬁe%zd dﬁhc‘éﬁhﬁa g&ﬁ;& c}gsa S

defjned. For 10 exanple he support

P ofilptecpolytion %W@Mfw@em&»@ﬂl@@ ms@)usqﬂm m 20ettms at a
I adoshpBitiRRE fart S8k 48 L, 1T @sﬂrﬁl der @nd3m

conposition and at a Trate of about 6 per n1nute
i iy bparsefl ieeteh sedhrpaasialsiabmiatoms 2 XA per mintits. Brefimbly; at e

r athé Quppdt fHRe @Qﬁ@oﬁﬁﬁaﬁeéau fek e%ﬁé% 1ea°:st§ h&s& 44 of 0 be

greater  than 1.5. her nmaterials, suc

e%BWBPtEH foagping ‘HEEB’O“@E 32 whisharenies Sﬁlzwﬁn@p iFor on 15
10| sagsipte, mppoﬁ !ﬁin'l 60 g’Hetf&h{é&oﬂ@wQﬂme i egﬂ%/@a\ﬂﬁ&fs' ted

silicon nitrid [1con oxynitri

f kel pelaf éb°§ ﬁmermuterﬁa% Ibm@cqqmms@hnam ghaf ast er
r ahi8 of 4b8W 6D péf%ﬁfté iah 20¢ @@Baéowosﬂﬁ,ﬁ daf Qfh R

portion 32 in genln defi ned wh

sdﬂr Bgp ghfhe IOSQ;\‘O[S‘P‘@@@# P36 Fﬁé‘ﬁle@?ddh b@ geaifmﬂauéS ﬂﬂ»yr

Methdiéaidls Sactf A3 67 eaﬂngm PSOURRON badt Eﬂﬁh{’c@? TRYS Qﬁn bz ed.
gééther the 20 support I nc e or nore

a5t (S0, stbieon “8&7@?@ £ F-IBEEVQrdepopﬁféfS’é'Fdee) athe support
! 1501880 EcyhifidB oty A 6l Rt le ApIAXAAMIIPUSIat pster e

res nt |nvent|on is not II'mt to any partlcu ar

themateral generglly wed Sorpppet Rortion 3ginpghicdropenine 1 t he
otimﬁnédwm %&ea@tasfeuaéﬁu@@%ﬁ tePShu Fer ein.

Preferably, e support filmd46 1s ormed to a

“si dewaf®y l@qﬁhf)ét?ﬁféggmg the support Blads noty babssdt Fserpthe o about
20 %khpbrt GERmAY ihide bR dFufie SHABR dr bk MRverrlibhiy,

eri al rOVI wthin peni ng over .
”ﬂﬁﬁmnfﬁw rassmg!e @mf aoxjdp nfateripl. Thepresouiiventios4. The
f iid dot 1496 4 parliBifar ReBOd RE fJngfn al%%&u% kifE4ddr af

openi ng 34 over support fil ve upper urface
3 the ofhglayers or maigrialy eannba@uemn fP@¢f¢reidy,<ﬂfe suppprt it 66 isal

e fstinbd/to a%ﬁ%fﬁﬁcﬁ@s@ infhe 12h 55 b A 5%50@?@@ o the

fill materia be an oxi materi a ri de
Lrat er i Affer fO&mB%WBQﬂ filedf, il @ﬁtplaﬂl 48 umroaldpm‘@nlm esi st

@l 34 over B r@ﬁ]ﬁkl'ﬂ d S a

gﬁ%t or esi st l{};gt{ eri al 0 EII'IBSE_} !}FﬁlLtrhU eﬁﬁlg%{)iﬂg ﬁlﬂ
‘material may also be formed outside of the opening 34 over support film 46

~above upper surface 38. The fill material 48 is formed of any material easily

-removed and/or planarized. For example, the fill material may be an oxide

30 material, a nitride material, a polysilicon material, or a photoresist material.

- Preferably, the fill material 48 is a photoresist material.
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WD 2004/ 021434 PCT/ US2003/ 027166 After the stack of
materials, including the conductive material 44Fehary 2007
support filma46, and the fill material 48, are forned
‘over substrate assenbly 30 and conpletely fill the

[ 34 defined in the substrate assenbly 30, a
W(g#g@zi{r]‘lg“zati on process is used to renove PSS"P%(%"%"(?%"IW
the fill material 48, support 5 film 46, and

conductive material 44 outside of the opening 34. In
ot her Waedhs stack ofiinaterials, neltdingthpeandetise marerisbetlihe 0

re i . t er face
o B ab A S Ba s e AR b iR Bhentll
wi 4ud cerepletely 61 the ppehingt3d defingd utled subsimte assemilf 3¢ pper
suhiRsas ] . hhe ort
£ R R R e 1 T o R B 0 B
d efgfmeds; and eqndpetive indtexial 44 pyssidetof the opdning 3 d Brdiher words,
CONSitGtida I . [ L apari zati on
TR e (g b Bl f oy B BRRE, 0

- pusHEa 3§ effupperphrtion dhefenbstste astranbiyyin vl BdrecoBhized i s
Unthdt & Smd1lYen ot 095?}1@{: {urfac%%t? SR ngag als) Meﬁovleﬁi' A top
pl an view of multi pl e openings are shown in Figure
3. Théhapuproriln 46 padilsagbe Bhmaterinl 48, kd sthevlegrée, t he st ack

; ! . : e . Cal ad
e T e P L MR g
 wiblaarizptinpdie copdnotitranatesinlitd ds iroventedifrem beihg pshedintas
.pltﬁetdeamfth%geﬁnggg.ampwﬂﬂ&%p&i RERLAR 34, the

structure pr ed during the planarization process
alFigyre Iy gvion plan sigwef myltiple opspises HoreshpwointFighrd.ng t he
PR BIER b h P S P£E fiffed wifh uftsREE %fnwf!nql% mc&ﬂ@gmg

d S et ween

structure provides support in the region
13 iwandnglive gyterial éthe suppoatdiin 46, andthp B wiattrialgt8aAbug t abl e

pl ' j I J e 38 of
PRl Biovand 00 oA0GTS Aol s bl BOSSSHRE BT |
etierapening 3AHbestfusiureiprayided durini the planarizationlperstss alde
s . f ' dy. |
pgﬁ#ﬁgﬁpﬁmﬁtﬁg su %chﬁ)ll;)t h’frﬁlﬁ]thfgg?a&]%?g@(}n 65 'o%n dglgﬁt ai ner
t 3vords.SHehes stragturg propidestsupport it thereglonsfdrtietraen b process to
- i I . . ' ' surface
2EESMEE RSl BloTiang NS PATE RN oBUPOR B IS 1T 0O
r BBRST urfaiee 38 of the upperpartipn 32 nfmbstiate afembiy 80.20r The

or CLLCt ' ti terial

ol fhn Ty B AR AL RO S8 OB

s tnefedialy aign partculdn éheswppons filonds, prosidebdfor coataingr td0, t he
S j I r the ver within

© PR uptchfTofifle SORLDAR plokest A SRR ASLERY £ L1 O,

255 planarizationpovet te lthe shiifdck 88.t he openi ng 34. Thereafter, the

“shoun Tt b Pt bl BRRBREL IR enlleol dalGRR T
- éhown inlfigu@2GraTbeesultantsiructure includes the conductive material 44
lining the opening 34 defined by the bottom surface 36 and the one or more side
walls 40, the supporf film 46 conformélly formed thereover within the opening
30 34, and the fill material 48 which still completely fills the opening 34.
Thereafter, the fill material 48 within the opening 34 is removed as
- shown in Figure 2D. Any method of removing the fill material 48 may be used

15




15 27 February 2007 WD 20041021434 PCTI US2003/ 027166
according to the present invention. Preferabl ¢7Febmerty 2007
etch and/or a dry etch process is used to renove the
fill material 48. For exanple, if the fill materi al

48 i s a photoresist, the photoresist may be renoved by

WoEiden ash, or any other suitable tFERNSHBO2Aech

as a concentrated devel oper conposition or a wet 5
ozone strip. Preferably, the fill material 48 is
f cacomdingib e pigem irvadtion. Rt fedably, arvesiBtvieshdr a dykeBt er rate

t hapn_t he erial at the surface 38 of_ fhe uppe
oo et wgDloghYe ST L ol wErPIedtthe GHIARP! et ch
t ot8ricamhotordsise theiphdtorasidt iy el reddvell bpan cxpbdnlabh) ot A
open 4 After the fill terial 48 has been
[ &ﬁ%&g‘%?ﬁ% RSN ﬁ&f* £ SOPSEPUA v qper comppTion db el
b exoretsiripg Preferdtive the fill natetl sl d8 &Foraied 0Na infedrl farie 2E,
e. g I r onducti.ve | ayers 44 confonnally
f onrgmrr%va&) %% f%t% ga&%‘ﬁ”atgee g%l’@mt Fhes er?%ﬁ ég PhfHe vPRCrPRFtion o
p32tvihemsuBjected toquies éictadr dryasch @niinyvelte filletesdlippiont i | m
44, . Leppved by any nethod that is selective
mﬁ?ﬁ réggg% g?@ the material formng upper portion
-32, e. Hfter thee filnyateiat4B has bean wabved! (il suppbrt RlaiMshs hiaire
.1 he.,15 terial for.mng. upper portion 32
Idrirta%ﬂg/{y\(’ggl r|cf)3§egrmr%llgt'fl &5 Sta"gﬁ’é" PRy 1@1%9]8,6@:2%{),'98 0¥ uct ure
t goisloctive hiyay é4iconfireiliyifamkd/ on hharhesdsflingtopaligidd ie
r - ort fi 46 at a rate whi ch exceeds
¢ SRR ST SRR v e B 600 o S2.
Mosneovipd lfapy adsthyd thittiescleotive odth rdspdehioitie masriaMeshiag | east
1 | NBS -as_fas t he iterjal . formn he, upper
o3Pt BB e oy 83 o Mo Ao 8 5Pl ol Bl o
13 @atepgldornming ippapodian Bxmayda pamitetd depehidiaglantiedesirade mov al
of, e .S £t fil . For le, LSO b
" e S HERR e, belteb nd Bt b3 B % e
etfibh4€o apas whicloexcedds femavas ef thd rhatédvd fosmiap per portiom 46 i s
a fil uch a fi . uita renoved
a3t Pstpeapf sbarrt R i P R d it Sl o B o
-t nsterisd Sorinfrgribe wpperghadion ¥ Paciratly, aimidihal 16ss9€biterial 6
ligned.insi.de, the openi ng 34 usi t he anarj.zation
28 R iop 32 S B 288 btk o ol PRt E e
- mekagplegll.Sumeyibd raobdwed esngei QE-1 etclBdEpositionigr a\Z0J1IBOBet al s
- which are.di fiicult.to pl rize. hi s od of
T S cbrngat, LS b nBroR R 4R 4 R B e B s ng
- oney aso leuiablgratkyed/hsing arkeil BOE coinpésitiqal obl ens as
previgus] y descrihed herein with reference to Figures
P andphphigf Figbic 35, e Bt aptdyelish i oo
25 aligned inside the opening 34 using the planarization process described above
+ even though the conductive material used includes one or more Group VIII
| metals which are difficult to planarize. In this method of forming such a
- - conformal lmmg in opening 34 using one or more Group VIII metals, the
- - problems as previously described herein with reference to Figures 1A and 1B
30 are substantially eliminated.
It will be recognized that the conductive material 44 may include barrier

or adhesion-type layers formed underlying other materials such as platinum or a
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It wll be recognized that the conductive material 44
may include barrier or adhesion-type |ayers Z6Fggary 2007
underlying other materials such as platinumor a 16
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opening 77.
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30 conductive material 74 wthin the opening 77 and

the fill material 78 within the opening 77. 27Fgbtuary 2007
February 2007 WD 20041021434 PCTI US2003/ 027166 After
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present invention. to suc anarlzatl n,
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surfaces inclu ottom su ne or nore
: sﬁ"&%ﬂr #ethat showndo Figurs 2B c Rhedihitial structure includes an opening

117 defined in a second portion 102 of a substrate assembly 100. The substrate
25 assembly 100 includes a first portion 101 and a second portion 102 formed
thereover. As previously described, the second portion 102 is preferably an
insulative material in which the opening 117 is defined by one or more surfaces
- including bottom surface 106 and one or more side wails 110. A stack of
materials is then formed. The stack includes conductive material 114 which is
~ 30 formed within opening 117 on the surfaces defining the opening 117 including
bottom surface 106 and the one or more side walls 110, and which is also
formed on upper surface 108 of second portioﬁ 102. The stack of materials
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materials is then fornmed. The stack incl udes
conductive material 114 which is 30 fornmed w 2AFpbruary 2007
opening 117 on the surfaces defining the opening 117
including bottom surface 106 and the one or nore side
I 110, and which is also forned on u er surface
wdBhlig

Second portion 102. The stack of BE{USIpRUse g
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further includes a support film 116 forned over the
C dinthaciheludes AEippért filin 18 Jormedahenihé i;dnaucﬁvd @dterial 11418
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platin mla'g{[“F{ renoved outside of opening 117, the
ctu

- 25

re is shown in Figure 5C.
With the conductive material 114, e.g., platinum or platinum atloy,

r &80’

removed outside of opening 117, the resultant structure is shown in Figure 5C.
This structure is similar to that shown in Figure 2C and upon removal of fill

- material 118 and support material 116 in a manner similar to that described with

30

reference to Figures 2A-2FE, a resultant structure having a conductive liner
formed within the opening 117 similar to that as shown in Figure 2E is

accomplished.
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This structure is simlar to that shown in Figure 2C
and upon renoval of fill material 118 and supp&ehruary 2007
material 116 in a manner simlar to that described
with reference to Figures 2A-2E, a resultant
Str cture having a conductive liner 30 forne
W"t%@"&’ﬁ% ning 117 simlar to that as shO\/\ﬁCT’HSZﬁ[F’@%ﬂI@ 2E
: is acconplished. 19 27 February 2007 WD 2004/ 021434
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Fideparited whrddrence ® Figores 24-28y s formbdoventbe are onmoe
9511%&%%%& ers 144. Upon formation of the stack of

| ayers Substrate assenbly 130, as 20 shown in
“Fi gur eU;ﬁ:A;t‘ormatmh afite stacktof myerpombmate laserlslp B0 & r enove
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. 25 - Thereafter, a wet efch and/or dry etch is used to remove the portions of

the one or more conductive layers 144 outside of the opening 144 resulting in
the structure shown in Figure 6C. For example, as previously described herein,
a platinum layer may be removed with a wet etch composition such as an aqua
- regia process, Thereafter, the support film 146 as shown in Figure 6C may be
30- removed in a manner similar to that described with reference to Figures 2A-2E

resulting in the structure shown in Figure 6D.
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the one or nore conductive |layers 144 outside of the
opening 144 resulting in the structure shown27 Rebruary 2007
Figure 6C. For exanple, as previously described
herein, a platinumlayer may be renoved with a wet

nposi tion such as an aqua regia_process.
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Tl};?pr FRIAE 178 8 SURPXrhon 5 EXhedand 2 subysort material 190 is
- 25 -formed over the one or more conductive layers 184 and entirely fills the

. opening 175. Preferably, the support material 190 is also formed over the upper

surface 185 of the conductive material 184.
In this particular embodiment, the support material 190 may be one or
more of an oxide material, a nitride material (e.g., silicon nitride), a polysilicon
30 material; a spin on glass (SOG), or a photoresist material. Preferably, the

- material is a photoresist to provide adequate sapport and protection as further

described below.
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25 formed over the one or nore conductive |ayers 184

and entirely fills the opening 175. PreferabbyFebdigy 2007
support material 190 is also forned over the upper
surface 185 of the conductive material 184. In this

[ ar enbodi ment, the support material 190 may be
W(gzﬁée}maﬁw nore of an oxide material, a ni ?FT’H@ZOWQf’é?‘iyaI

(e.qg., silicon nitride), a polysilicon 30 material, a
spin on glass (SOG, or a photoresist material.
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25 capacitor structure using the conductive material 184 lining the opening 198 as

Sad
-

 the lower electrode thereof is shown. For example, the capacitor structure
includes the lower electrode 184, a dielectric material 196 formed on at least a

portion thereof, and a second electrode 198 formed on at least a portion of the
dielectric material 196.

30 Two illustrations of using the above described methods of forming
conductive material in an opening are described below with reference to Figures

8A-8B and Figures 9A-9B. The use of the formation methods according to the
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remove support material 190. The resultant structure
with the support naterial 190 renpved is shogmpbgfuaryzom
Figure 7D. Further, as shown in Figure 7D, a 25
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)] he opening 198 as the |ower electrode there
wdliewgﬁgas For exanpl e, the capacitor st PGUPPE/027166
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material 196 formed on at least a portion thereof,
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25t eonngedonsi isttisizate segion 238, Hortexample, various materials may be
- formed in contact opening 259 such as adhesion-type layers, diffusion barrier -
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materials, or other layers formed of one or more Group VIII metals, For
example, the contact liner 285 may be formed of platinum deposited in
-accordance with the present invention upon botiom surface 260 and generally
30 horizontal upper surfaces 263 along with the one or more side walls 261
defining the opening 259. The contact liner may be formed by any of the

- - methods as previously described herein including planarization to remove one
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A conf or mal | ayer of oxide materi al 240 is formed

thereover and contact opening 259 is definedaylrgsghiy 2007

to the exposed contact area 255 in doped region 230

of silicon substrate 207. Thereafter, one or nore

|.]iLzation or conductive layers are forned in the

w@&@&@“zopem ng 259 for providing el ect FEEHPPH2716

connection to substrate region 230. For exanple,

various materials may be fornmed in contact opening

259 By Raterplsotsists iobepenipp 5ol ayﬂelrﬁxmadoﬁ <ﬁﬂma cottadd &ifigri er

MBS g3ab @hdtng 196 fore G oup

VITT metals el of %%‘E“{“ﬁé BEflo e R R i Ry

ecql@pﬁagdnmnabz'?ém foumddeqbg sintagichpming fm:pmwmiﬂgl ce with

{ NnRioRSAD oo iEI3h Ao 4R R oSG A 260 and

ener al Iy 30 horizontal upper surtaces along wth

ghe onés gho WEM%,WW&SS@@QIﬁGMSfabm@edMe openl ng

25Qcord g \ﬁﬁ%ﬂ&hﬂé ngm sl he

nmet hods as previ odls 6cggﬂ%t %E%ere n%?ﬁ)c a&‘&“ {

pl APRFIEHBH.oPch nrop@mgne rafeengtpripito Begositiog g/boztem VO

2
outs)de -of spen rarS8E APy i PRt SIFPE A con act
| ifdods deguibadingpegrdapeetvith dheeprasent inyersionf A4 dueh, and as

10 el douEinIPS AR 15892 RS Th WAL b aebiRfiduCt i ve
material 276 is formed in the contact openl ng for

priBYstYE 3 incdusiasideld oxide regiond 3P dndrastivearri®@BO.epfhosubst r at e
2Gdihs of BN Sy £ Bl BPraPoe ShONB by gyt e 9A @

dﬁfﬁ
dev] ce structure r fcated 1 n accbrdance with

c disidesifest Hmstopﬂ*@&%?& amfom@d refitiyertoshe firidexite regi

f € Ie 0] It
T eSS e AT,

PUXE tededdn silipps sybstrate 3¢7s P@eﬁﬂuhtlwg:onﬂomlabbwwﬁgm&84
Uﬁliafhﬁal@ﬂﬁls%mfe@gver fégﬁM%E‘flg%%d giﬁng 3?}80 rdance with

resent i nventi urt her

d @%‘ﬁﬂi“’ﬁé glug 36335 formedip providpelectiicaB@mpbsiation bitmzartie et
a lsubstrét@ﬁ)ﬂgﬁd/é ﬁ&age%[‘:ﬁ %%Ieto %Q E)rﬂléhqilelﬂ%%gr f\)a%lg oxi de

regi.ons 305, active reg regi ons
oParserlasess e dormed oven the D@lmlrce@lplbgﬂﬁi mbwdmlam 36 wor d

20 W78 o308 e JES SRRt FAIRLEAR L FFT). 322 ore

formed rel ative and t he
abysryiaclpding Bess formed eftinmpmyspide) t@mlcmmdw difzotumdr ai n

_rﬁﬁéxw&aﬁgéher&tﬁﬁ&d@r m&&%ﬁ%ﬁglg nga#,la&%ggbsubstrate

An insul ati ve confornma OoXl1 de Trateri al
- '3%@@% pherinsylatye IPEQBQSnsfouﬁedﬁEJmB@W4Meﬁnédl ne

e AcRRIE bbb of 82 plefeal 6N b BBl . '3
- 253ls¥er 3875 Earmegonchettom sufoexcish end dne obmork eidemallst3l8é reover .
- V@Y Spening 384 according to any of the methods as described previously
- herein. As shown in Figure 9B, a conformal self-aligned bottom electrode
formed of the platinum conductive layer 387 lines the opening 384.
- A dielectric material 391 is then formed relative to the platinum bottom
30 electrode 187. For example, the dielectric layer may be any suitable material

having a suitable dielectric constant such as Ba,Sr; 4 TiO, [BST], BaTiO,,
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barrier layers are forned over the polysilicon plug

365, including layers 367 20 and 375 as shomzb@eﬁl{lggzom

illustrative enbodi ment. For exanple, one or nore

| ayers including those forned of titaniumnitride,

tungsten nitride, titanium silicide, or any other
W‘},@P‘g‘]ﬂfiﬁ‘f tride or netal silicide |ayer meRFTAB003437156

barrier. Thereafter, another insulative |ayer 383 is

formed and an opening 384 is defined therein.

AcBiQj P imsolgﬁ(lﬂﬁfimlf@m?)ﬁ,ﬁ)gﬁDZﬁﬁ éﬂb‘,Laj’IﬁWgePt i on,
a r i.s fornmed on bottom surface
38@1‘3’%%&%&5’%&%&@? Ol I's 386. defining openi ng
384 ac Fortle thegretfier,anycond eléchaderBor doimed selfios rhded
Pr QWL QL . etn. As.sho i.n Figyre 9B, conf or mal
se@’r\'(ll?cg#:ls Ilgﬁér%eén ot ;Ino?ﬁegpg%#tp%{g%ftﬂefp&sﬁé&w&m@h e3P num
Sotlettrode 392 nlap pley beFBrnetl ibfydatintun o1t oyl 1oghRide byAne
di rqc rial 391 jis.then forned relative to the
pl Sgc%l?'g }d)rrql %%‘{Tt?%tr%hlﬂmé g%y é%dt" Pl egf'?fg‘}&s Egar Cap3CHR IR ,%et he
di fefmedtof any chadpetive meteriblarezerally nieil fabiacitoatiestioad  havi ng
a ' | j ctri st ant. such as .Ba" Sr X) Ti O3
[ B%"ﬁ, atr %&5@@?&}@@% 48 g"“ﬁ °“?I%’§‘§6‘2FF§9§%?434
PAwistsE GOSN 1661 Gral ale, theRloT5uCBas, fbémplE] JARuRPZT] ,

RO« 3) Ti . (Pb._La).Ti PLT] ., .KNOB,
1 30 eyl et PR e tepited 4682 ong
ellexst mdudinBOR of more GironpV I eletalsimag bé anctolfigeverdi lefesct ri c

) - 0 i_ment. of th r.esent
! Gl cEtods W0 36 SERAELTE Pl megBofiii iR, b
f deyeret ap hdhesiert layen may bet used With dne ormaere igerz eshtdningone
skibd eﬁgingkwhhe art that either one or both of the

ro

el ect es of a capacitor may be forned of any
12 onducall ygeniwdnd riferbncepanited lakdin/areimestpdrated nalgirehiieny

el . res.  For.exanpl e nd preferahly,
C R AR re oMo B T iR e e B 8
Virefbremne tesillustatierendbdimynts dué isanf meutts basonsthad iexanpl e,
plial:d 10 4.ridi .Qs um, .+ hodj u r ut.heni um
P il . s debrfRt i O30 A8 3 ol e
i rifeat vedfiowscptien Blustratimoapglic@iaony mayhtilize the farnstiomyeilivds ane  of
-3l 2 J0r m .an_el ectrode stack.. For
28 QUi e Brovind B A s RE S B e Vel o o1
amodifinationsonf thedlhestrative ymbalimenescaswicll las aiditioasl nore | ayers
C Qb Hihl . VLl nmetal . 15 AlLl.patents and
r gﬁer en%lg% f?}et%%“éﬂh:?e %Pgeﬁ%ﬁ%%%’!ﬁ ﬂ?@g'ﬁ'ﬁc eir
- e mpanrefeignee aethisfdesedptivni lisshdrefore cqmanaila¢l thadar at el y.
Thi.S. | i.of _has been descri bed wt reference to
1 PRl AR o0l SR TR 0B R sttbbmers b g
25 fatigyithingbie scopeaof the present invention as defined by the accompanying
claims.
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limting sense. As descri bed previously, one skilled
inthe art will recognize that various other,
illustrative applications may utilize the forn%ngHMYZOUT
nmet hods as 20 descri bed herein to provide a conductive
material within an opening. Various nodifications of
the illustrative enbodi nents, as well as additiona
enbodi ments of the invention, will be apparent to
per sons skiIIed in the art wupon reference to this
jon. is therefore contenplated that the
‘thjg%%éﬁﬁp clalns wi Il cover any such nodifications or
enbodi ments that may 25 fall within the scope of the

1. pift Sreiba dfgw\‘@\ri&'ggg cB6deivi RegerlY i diropRaomba dlm)ﬂt]:mgi ?Dc\)mpnsmg
c a ébru Jcai med is
ng@fsuﬁi%a;? WSWB@%SW% emaotnc 5 | al in an
%Sﬁﬁ antoﬁbgmﬁﬁ Hbﬂ@bdqmwgh ﬂlert@lrfacqwﬁﬁw slilrstyate asteyutly,avherein
gc #ouc &%&f%ne surface; providing an
the('p%‘ yn% ¥ e surface of the substrate
at‘éﬁﬁﬁE'aﬂeané ebﬁﬂuctlhemamal withindheleganingorhific t lepy a¢ surface

.dcﬁmn‘gl ﬁgﬁprng oA Elrﬁqrtﬁl n%ﬂﬁlm‘f gf{hlc il nﬁ%yegﬁélyggzgﬁc%ﬁoﬂhh

which thefdpehing iy lméenl ng and on at |east a portion of the
913:5111 %tsﬁ%ﬁﬁ‘ﬁﬁ@ b¥ershd haeht In'i\:f QidhictivMihatbdiilpe openi ng
i'S

ine formng a support film over
s bR PR LR 5151 ARGTHAR Y TOE SPBPTt B PhetFg Al

materidltat l@@gillsahpopdnimy of the support film wherein the
fil lovmg%{ ﬁ%stﬂle ﬁflrﬂ ofifiad des,f f‘;@ﬁﬁgl ng; removing at

Iéast mat er | 0 p X
removing @t iastitbasppeRd @Wﬁt ofithe ﬁP%’Eﬁ%ﬁ%g gt tpp gt loast one
ccndu&ﬁ%&hdﬁ&aﬂby@lmbﬂmhn; he at | east one conductive
rmt eri | anar i i on t th
&‘F\%%ﬂ'ﬁ é’f:lcﬁlll‘ﬁgh?%{n&em%fﬂtﬂgh é{;@ﬁ i hmluﬁ E Eﬂqa‘%astt
surfacddsfahemhsfrat@easa?mbﬂ}‘ie substrate assenbly; renoving the
flembving iRy ﬁﬁihaa\eéﬁamwmiﬂﬁtheopaﬁhg;gmdand removi ng t he

u fllmvvl . 2. The nethod of
59‘5QW§HW§P t9\131’1]‘:‘"or mng t e1 at” | east one conductive
2 material, the support filmand the fill materi al

2 Cﬂfmﬁetﬁ@tsofaﬁm nowvlersihdadmiog thetat leastsmecopdedtive geateniad the

L

suppor Fis¥ gE e 51 SHRHA dorloio b ekl ol L e b L e
matenﬂp@mppgrtéim aml @ fill neserial avifhin theotrewing on shasafdenst gpesuriace
'deﬁmngstﬁe op dfo% At léagir Qﬂ&lﬁ on of the substrate assembly surface through
which the opening is deﬁned, wherein the opening is entirely filled by the stack, wherein
‘removing at least the fill material outside of the opening comprises removing at least the fill
material outside of the opening by planarization; and wherein etching the at least one
conductive material outside of the opening comprises removing the at least one conductive
material outside of the opening to at least the surface of the substrate assembly by at least one

of wet etching and dry etching. |
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whi ch the opening is defined, wherein the opening is
entirely filled by the stack, wherein renovi AgFehruary 2007
|l east the fill material outside of the opening

conprises renoving at least the fill nmaterial outside

of the opening by planarization; and wherein etching

the at | east one conductive material outside of the
openi ng conprises renoving the at | east one conductive
mat eri al outside of the opening to at |east the

3. SH{JH%%E Lir dlign Egﬁ%&ﬁhﬁhﬁ%%@ﬂlyasbmﬁmﬂaaNe rnaterial oitside
we r

etching and dry etching,, 26 - ,----- = ms - -
of the apening comprises at least one oj}vqtg%b@g,ayd dpteiciyng e at E@FW&‘& of
condudtive Exmteﬁ'a} whangishetehad fiikesubbtrdteastmblye conduct i ve
a

mat er | outside of the opening conprises at |east
one of wet etching and dry etching the at |east one

4. cQ %@%{{Jdito\f%rmiﬁg :aQJou&ﬁ:ti&é nlaeaiat int dglmmumggmhe nufthadeemprising:
substrat e ass A iding a
&Bﬂﬂﬂ‘é‘ﬁiW&gﬁ%ﬁséfﬂb‘s’%‘@ﬁ%{e&g‘%ﬁg, S et hod _
GREARINg ieA @penifp dufinkidriroagh thesurfaceeofahs subisirgte ATy, Ftherein

. mcop%\mﬁrﬁ%ggﬁr?ﬁ%isﬂyiﬁ%ﬁ o Q¥b@i:ng an opening defined

e’surface of the substrate assenbly, pherein o
tfbeninpantanl of st ldast onecordyctive metgsal, »AwPThiia @nd a Tili maten

v o L ' ' btk poft
within Bt hshe Pt et ot pirfieS el fORELARL U1 DRLEK)Bpoftion
of the %ﬁs%?@ ?@Em;@aﬁlﬁae?mrmlﬂlﬁ?ﬁﬁq tﬂiefoipgit?g lid@%ﬁ?@n éli‘FooPemng
is entirgly edb?fﬁ st Of !OE (r)] € Subs! r,a ef ?‘SSS V\% _

rEowpEAl Igst e AR JUFRE SO Ry RRE st ack. r enovi ng
FhmbRglnd .ﬂugpéft IFimGtedd FthObleaine whtrelmrenmyényg thg support film

_ __renovingt support fil.m qutside t he. j -
ortsideicthe PRECTERSVRRIE ot SEBB I PPt i Pgigbd%%g?ﬁ{ﬂ’é’”mjg’
QPRDVAG R ANEdsb 6 dRiduaivehhagidl betsilemidhe offcning, slEsite
of the opening; . renoving._the, at |least one ¢ L
removiRgeq AHAFSUASOEUEH Ve RESUB RIS, OIS LT g PR one of
wet etcdhing £y BRRInGIRG#AbisY SndBindnithle moattril detside afithe opening to at

. openi.Ng co L Se f least one of wet etching and dry
1535”*&%%“@&-% s}“?%s one conductiée materi al out si de

obmpiieg syl materiel Bathin BgOPERIRE Whpstrat e assenbl y
SHinboiRg the @ippyit fimtwichif thd opepingr i al wi thin the
openi ng; and renoving the support filmwthin the
' opening. 5. A nethod of providing a conductive e
5. st ofiprovddingpenndagtive msterial o ensning Hiefgethod comprising:

rgyihﬂfgrﬁ%uﬁstf‘iﬂgééséﬁbﬁxtﬁ%ﬁ@@l&égﬂ@;\éisﬁﬁ‘aﬁ; | east one
u ; ugh th

rtace€, providing an opening defin thr .
quetiding olopehies dapaed HIRVEs age 0%8 F@?sﬁ‘aget Hsgeitibly, whercin
the op@Reis Mefibal Bedtileadohyafact;east one surf ace;

forming at least one conductive material within the opening on the at least one surface
defining the opening and on at lcast a portion of the substrate assembly surface through

which the opening is defined;
" forming a support film over the at least one conductive material;

forming a fill material over at least a portion of the support film, wherein the fill
material at least fills the opening;
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formng at | east one conductive material within the
opening on the at |east one surface defi ni ng2¥February 2007
opening and on at |east a portion of the substrate
assenbly surface through which the opening is

defined; fording a support filmover the at |east one
conductive material; formng a fill material over at

| east a portion of the support film wherein the fil
material at least fills the opening;, 27 27 February
2Q@%ovihg aniehsn thealil] tratesial outsidé of thewperéng by phnediaiionsf

S Lty AR SR SR R YPRRE bcing e

dry etebispi ng and dry etch| ng; renoving the at |east one

CORSUGHL e ARGl Oﬁg&&w@ et E&sﬁ@% (G efinglto bEABE the

e asse Fﬂ‘i f. oné of wet
Subst@tﬂzﬂﬁﬁﬁ@blﬁﬁ@rf%ﬂe)}wé*@ &%‘r@w é‘%@"i“]ﬁ'ﬂg d’fyef? W&t eri al
V\Iirhhbﬁng&&ﬁlpﬁmeﬁgt withigh the epanirigngnd he support film:
,ﬂb@%}é S%g}?&{ ﬁg? wAthifHEBhbagde of providing a
conaue eria

inan o enlng t he net hod
‘conpr|3|ng provi ding.a substrate assenbly having at

6. %@ﬁ%ﬂ’;ﬁﬂ%f PHVidRSa cOR RGO Pdtefipl iRAMpaEingahe rethod comprising:
ro th e s u fac e

f.the s ra enbly, wherein
| RE8E - ARl AF R HBY TG o 05 0B SHERZY (1 ave:
f Qfgviditig 8h o ﬁﬁﬁédﬁﬁﬂd mﬁdyfﬂlb\éﬁ:%fmtoﬂhaﬁubwﬁb |am§tdbb/ wherein
e surface defining the
ﬂw"P&E’éﬁl%g f‘é}?g gr?tgeia"gt g%bﬂo&portl on of the substrate
agefThg ¥t 18ast Bﬁ@ﬁa:ﬂbcmlghatemﬂlmthm e cqapmmgm the at least one surfaca
defined;, formn | east, terial ,ove
definipg SheOTEHBEABA OB 8t 198 ARRTST Foifihe pstaie AsserIn T g“%?*g“‘%h
wlucﬂthaspcmng)maieﬁnﬂhterl al conpri ses form ng a support
rﬁéﬁ%%’ lﬁ d%pornt?ﬁ?ﬁ?lwgr the NduE bhy & r{'&'bﬁ{fé ﬁﬂatenal r\:v}u?,rem.

es not conpletely t
fonmmmlﬂmg suppertonaterial @pnmmfonweggaamﬂr{? {565 th o lo&at one
condu%ﬁ%c‘fnq Q{ifﬂtlﬁ‘en?ﬂl%%g]?)ﬂ f1nk REesalot bﬁﬁﬂ%tegﬂﬂll ﬂ@(ﬁ}fﬂnﬁigl; ve

T

E conduitiesnabiczial b;oplammzbﬁm athekaim s e :ztdmuﬂtel suppmamtanal outside

{
N T e
supporbet‘iimmuﬂgdtt the opening a:sthf:@n teagiomed gondugtivermatarialil  out si de
Wéﬂh@ 9% 1e %51@ 'cﬂnélﬁ:ﬁ%l i3S rial BfsiBk teSpohin@Wherein removing

o outsi de the opening conpri Efﬁ
the at ieaﬁmnemgndmvamaltm putsidle thecenseinatcoreTives emoymedie & lgest one

conduEﬁ'@e RARRALING:tiife B olpeﬁﬁg té Aeat B isibsiRtassanblyysufiacd wsing at
least o2 'o?d W etcheaé D& Qha2 wet etch and dry etch; and

removing the support material within the opemng,

7. - Amethod of providing a conductive material in an opening, the method comprising:
providing a substrate assembly baving af least one sutface;
providing an opening defined through the surface of the substrate assembly, wherein -
ﬂm.opening is defined by at least one surface;
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removi ng the support material within the openi g A
met hod of providing a conductive material in &hFebruary 2007
openi ng, the method conprising: providing a substrate
assenbly having at | east one surface; providing an
openi ng defined through the surface of the substrate
assenbly, wherein the opening is defined by at |east

one surface; 28 27 February 2007 formng at |east one
conductive material within the opening on the at | east

ot <IFEE HEF B0 G, BB by R b o srfce

defining thetprenisg apéan ﬂ@leae adortigierf thefbeaty apsgab fég%thf%
wtuchccﬁe ngéﬁﬁ%’ﬁ dRRh&S, %@reﬁ@fﬁarat 8§ onBlcahduttive mhekial agnrises

I'm ovér the at |east one conductive
Platmﬁlé‘terlal formng a fill material over at |east a
P @rivigNa @lfppbhtﬁlﬁlmﬁﬂic akt 1dasn onefrendichive imatefial;|
terlal least fills the n ;
¢ S gua e At e PR Bt B s Byl datheih BRI
matcrml aﬂa:tatﬂas thgropeninginovi ng the support fi I m out si de of
t hgn AN @ist e MM AeriRfitAde bEhs bpatieg mopidmﬁtza?ella,l
nat e Iy renoving the fi
e v"%ﬂ%%iﬁoﬁ@ﬂtgaﬁ?ﬁ&g gg%t“’r’ HD %@g t he support
frqtlmws e gt lep oppeen HV%ma RIFIAD B BF OBFIREn 7,
M@ﬁcﬁﬁrﬁgﬂtemmﬁlhaﬂﬂmﬂmﬂﬁenﬁtgi mdout si de of the
0 e st one conductive
rrgegrgﬁr%ﬁggtl%‘{od ) opg]hl nxggacon'prl ses renoving the
support film and the at | east one conductive materi al

8. O*t’géhféﬁmﬁ fEﬁ'fm IPGAbRH Iteﬁm%tn {RaSippoReilmSotfiacef @t op&gng and

I A e A T
suppottfmopdihag lesoony condsclivenmatenia outsidesafifipoopenirig tmat least the

. surfacQH%ﬁia%ﬁbﬁ{até{ggeﬁQ?%zwzgjﬁnar| zation, and further

wherei n renovi ng east one conductive nateri al
out si de of the opening conprises renoving the at

9, | ?H?%teﬁﬁﬁ g@telaﬂ;{d Ot WU SrelBleiovtly thOs@ipottalmtoudiée ofthé apening
L of e substra

ComPTiSCR FERY I, (e atrquo {z]cg[sﬁi BP %f%%aeﬁl‘ﬁ?%g 8%&24%“%”? further
wheremmmgnmmﬂemgommwugp@nnat&ml routsidesifdbe efeningcomprises
'removﬂ@qﬂﬁ BOcadt BH!PEén?ﬁéchﬁHEt‘éh&lQm LhRastYRPQirtact bf e QUb&iatkeassembly

n efch |ng, and further wherein
bYatl?@hB‘%‘??’rﬁB i ‘“%’é‘é@/ Bconductive material outside
of the opening conprl ses reerV| ng the at |east one
duc Qut Sthoenin
1. PRCHERRERNS" Raerdhuli ok %ﬁ@t@%ﬁﬁﬁ L8 bpenin
compmﬁs wonovénithi ﬁ@mntoﬁlm qutgid eﬁ tt'g opening by dry etching, an
wherein removing the at least one conductive material outside of the opening comprises

removing the at least one conductive material outside the opening to at least the surface of
the substrate assembly by at least one of wet etching and dry etching.

-

11.  The method of claim 7, wherein removing the support film cutside of the opening
comprises removing the support film outside of the opening by wet etching, and further
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11. The nmethod of claim7, wherein renoving the

support filmoutside of the opening conprise87February 2007
renmovi ng the support filmoutside of the opening by

wet etching, and further 29 27 February 2007 wherein
renovi ng the at | east one conductive material outside

of the opening conprises renoving the at |east one
conductive material outside of the opening to at | east
the surface of the substrate assenbly by at |east one

whefdin hin od of,

L PRVl BE1eRE nC Lo LR Merrouiclac e Peghing comorise
mm‘??ﬂ?%g’& AT 01 Forgtuctive @@‘F@ﬂﬂ@ﬁad@m{& ppeningisat idsisythe surface of
the snhstrau@asamnlblyaytat leae oadbF a@eetclﬁih?‘dﬁcﬂﬂr%t&ﬁ; peni ng

defined through the surface of The substrdte assenbly,

wherein the opening is defined by at | east one

surface; formng a st ack of at |east one conductive
m and a_fill material wthin

‘ ort fi
12. héq‘gép%ﬁ %fg’r%ﬂg‘?iﬁé”‘ °8Pd‘F%’§§ naderial i gy opepingethie method ¢ranprising:
oAV EAbeTateassereblythagingat ldastone efirfidep substrat e

agseviting aawpéﬂﬁgdéﬁﬂeau%ugﬁ bkt 6 GREDAGLS A8 Doherein
S T i

n&?‘@i‘IP&P Sfﬂélé tileastongt cqnda@fvemn'&exﬁi Loguplbst Ehﬁ?ix&l a fill material
within thewpbnigg ah tliceﬂliidasﬁd]ﬂ sﬁi-faéa ?%ﬂ eﬁ{ attl%‘ftt a portion
¥

- of theQRER a0 sserkiif) ng? t}%ﬁme ﬁu{ﬂgcgnstb hﬁ;ﬂré;l 8
is Bm'ﬁ%Y ﬁilafg%fh tSF?\éII‘ & :fpxﬁlger Yieeein the at i@nﬁnncmgndm‘/smme:lglp e

Compmﬁﬁﬁn’ti@aﬁttgudérmip‘tfﬂbrne(agnl ng and renoving the at | east
f _the opening

Oftnc/aHpcHe ¢ ari:al

cogpris ragﬁr/rtgs:ﬁm1 15}10&%& (%HEFT Rﬁ“‘}ﬂgd the at |east
0 0'_81%?5‘?1%‘{31’9’4 (g:,tqigcpo £8PYUngf t he opening to at

| 'emsvingithe stledshome mdumauhxsmmﬁmmm wherein

removidlgaR@§uppatt 'ﬁ%ﬁ’oufsfd%@tﬂtgo zlirlcil re g fhi at E a
£ast ong conductive
ma*eng%%%d%f@% P remwﬂ‘{’g Oﬁjﬁ&p ‘EF S%P&ﬂrﬂﬂllﬁﬂzhem@me

‘ openi ng,
- condu Clhgﬁﬂwlfﬁ‘lél egfside pf therppering 40 adeas He satfpgaiflthe éuﬂsff}iw dkfndbly by
material or

‘plananzatmnppem ng conprises renoving the fill
st one of a wet etch

}&ﬁmﬁﬂ ?@rﬂel %@4‘9}@?3@7&? i Ie‘flany of clainms 1-12,

Wi’%"é% ROt within the opetfiog.med of at | east one

materi al selected fromthe group consisting of silicon
oxynitride, an oxide material, and

tri Il c
13. % g’ﬁdQ W?I ?%b’?hﬂ?iy rgeving the fill material or the support
film within the opening cornpnses removing the fill material or the support materfal using at

least one of a wet etch and a dry etch,

14, The method of any of claims 1-12, wherein the support film is formed of at least one
materzal selected from the group consisting of silicon nitride, silicon oxynitride, an oxide

material, and spin on glass.
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15. The nethod of claim 14, wherein the support film

is forned of an oxide material. 16. The met h@dFdfruam2007
of clainms 1-6, wherein the at |east one conductive
material conprises at |east one Goup VIII netal. 17.
The met hod of any of clainms 1-6, wherein the at | east

one conductive material conprises at |east one of

pl ati num ruthenium and rhodium 18. The nethod of

any of clains 1-6 and 12, wherein the at | east one

15 CRRTHehi S JRBPIA YnerR RIskSRS: BlrAll RHfd dn dhido materiel

el ectrode fornmed on a
bottom surface and at Ieast one side wall that define

16.  AREPL 0D 1! %%%ﬁ 4 26 14hétame cofduictiec material

erein the first electrode is
comptifex ardeRsbon AP i ggalconductive material in the
openi ng accordlng to any one of clainms 1-18, and

- further wherein itor I tdefal

17, iheamribod 6benstonlaiet 120 BOFOREa CeRrp o I

compﬁ@@at%a%ﬁ@ﬁﬁ HAteRi, @miherﬁumyardhﬂhodNHat | east a portion
of the dielectric material. 31

18.  The method of any of claims 1-6 and 12, wherein the at least one conductive material

comprises platinum.

19. A capacitor compning a first electrode formed on a bottom surface and at least one
side wall that define the opening defined through the surface of the substrate assembly,
wherein the first electrode is formed by providing a conductive material in the opening
according to any one of claims 1-18, and further wherein the capacitor compriscs a dielectric
material on at least a portion of the first elecirode and a second ¢lectrode provided on at least

a portion of the dielectric material.
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