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CONDUCTI VE MATERI AL | N OPENI NG 5 AND STRUCTURE

WOBGMRRI4BIG SAVE Field of the Invention The prePSEPOBE2003/027166
invention relates to the fabrication of integrated
circuits. 10 More particularly, the present invention
relates to the formati on of conductive material

within an opening, e.g., a container such as used in
the formation of container-type capacitors, a contact
hol e, etc. Background of the Invention 15 In the
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conductive layers. The profile of an opening is of particular importance such
25 that specific characteristics can be achieved when a contact hole or via is

provided or filled with one or more conductive materials, e.g., conductive

barrier layers.

Conductive materials are also formed in openings when providing

certain storage cell capacitors for use in semiconductor devices, €.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 electrode material. For example, one



Many storage cell capacitors are formed by processes

i ncludi ng high aspect ratio openings. For exanple,
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I mportant characteristics in a storage cell. | )
25 the upper portions of the polysilicon are removed to separate neighboring

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.



One way to retain the storage capacity of a device and
decrease its size is to increase the dielectric
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platinum layer in the container opening 15 produces an undesirable profile and

is further problematic for removing the resist 14 from within the opening 15. In
addition, the platinum material can be smeared across the entire container
making it difficult to complete the formation of a container capacitor.

30 As shown in Figure 1B, a method of using a Group VIII metal layer is
shown wherein the metal layer 23 is not planarized but rather etched. For

example, as shown in Figure 1B, the substrate assembly 20 includes a lower
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A method of providing a conductive material in an opening according to
the present invention includes providing a substrate assembly having at least
one surface and providing an opening defined through the surface of the

30 substrate assembly. The opening is defined by at least one surface. At least one
conductive material (e.g., at least one Group VIII metal such platinum and

rhodium) is formed within the opening on the at least one surface defining the
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Another method of providing a conductive material in an opening
25 according to the present invention includes providing a substrate assembly
having at least one surface and providing an opening defined through the
surface of the substrate assembly. The opening is defined by at least one
surface. At least one conductive material is formed within the opening on the at
least one surface defining the opening and on at least a portion of the substrate
30 assembly surface. At least one support material is 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
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25 In yet another embodiment of the method, the support material at least
fills the opening and the at least one conductive material outside the opening is
removed 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

30 according to the present invention is described. The method includes 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 is
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25 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

30 substrate assembly during removal of the support film by the wet etch and/or
the dry etch.



wet etch and/or the dry etch, the support filmwthin

the opening is renoved using a wet etch and/or a dry
wer@h/2asd/ or the support filmis formed of a POHRUS200#D27166

that is renoved at a rate faster than material at the

surface of the 30 substrate assenbly during renoval of

t he sup%ort filmby the wet etch and/or the dry etch.
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that is renoved at a rate faster than the material at
the upper surface of the substrate assenbly when

subj ect &rjoneembgstimertafithd siagtuee,dhe supportdilmrisfdimed of a
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25 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 of the present invention is not intended to describe
each embodiment of every implementation of the present invention.
30 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.
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embodiment for forming a conductive material within an opening according to
the present invention.

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 using one or more of

the methods according to the present invention shall be described with reference
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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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25 conformal coverage on surfaces of features, e.g., bottom surface and one or
more side wall surfaces, defining a small high aspect ratio opening such as
contact holes or vias through an oxide insulating layer to underlying material,
trenches, openings for formation of cell electrodes, etc. 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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25 material from a surface. Further, as used herein, a "wet etch" refers to any
etching or removal of material by way of a liquid composition, 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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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 a material 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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material generally used for up ? portion 32 in which
Ppeni ng Adier forming support film 46, a fill materlal 48 is provided within

opening 34 over support film 46 to completely fill the opening 34. The fill
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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is defined when subjected to a predeterm ned etch

techni que. Any nethod of form ng the support film 46
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pl anari zation process is used to renove portions  of
t hdhe inultipha operiags %@re Sillog wvith the $ta¢knofasatenals lncludlng the

nd 44 g t de, of in 4.
£ Resfiy gl AR et i s nd B SRRl 485 Aot
I e REitEprSvtsingeeedonah&ive natridl &ash ad PlatisBASfom %ﬁfemcgemto
38 of upper portion 32 of substrate assenmply 30.

wi Ithe erenpgdg i stycturapipvided dwing thaplanariggion rmmess also

Su rp@d%ﬁ(ges%inlgmg oo %@énhﬂg%{lp?+ﬁ 1?12% flilg EP%@SZ&{&BQE&&%Q@ A other

degwoeés suchth pruetire e videp paphortia thdwegions 60 bytwegn the
conductive material 44 sucha%’ at during planarizati on
Ahéorsmgtide Ayt Arproviding aufableanpsiratith pResss BeIvAd the

pu %BE& shith@ 3¢ Hans s }{)‘;Se'f' goﬁfontﬁ%fgﬁﬁs@a%s%blgp RS Fbs

unlitke the prior ar s shown in Figure 1A7 Atop
pI grampleywhdn Mhtngmoatmﬂmg&ca¢d@stm®MGmu¢ma Ffackuofe

he . mul | e.openjngs 3 re fille he stack

i d i RS Finort £8mcig Bisvdes onedplaieafo 54
t h%oﬁtuﬁ@pmpptm lf6R A6 , plaReizithm ﬁrb&éss fRdcBidvaldedibleAN ong
with preventing the conductlve material, such as

P alavauration dgmnderble Juriges 8

After the planarization process is performed, the resultant structure is
shown in Figure 2C. The resultant structure includes the conductive material 44
lining the opening 34 defined by the bottom surface 36 and the one or more side
walls 40, the support film 46 conformally 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
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t he opening 34, the structure provided during the

pl anari zation process also provides opening to
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Al t hough sSBERn i€ PR 210fthd RBultant conductive material 44 is self-

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 lining 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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15 material formng upper portion 32 may be permtted

depending on the desired structure to be achieved,
woe@ioeabl y, the renoval techni que renoves thePGI/PRIING027166

film46 at a rate which exceeds renoval of the

material form ng upper portion 32. Mre preferably,
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f OfBINPRELILASS such a planarization process stopping on the upper surface 75 of

25 the conductive material 74. As such, the resultant structure includes the
conductive material over the upper surface 73 of the second portion 72 of
substrate assembly 70 and also conformally lining the opening 77 defined by
bottom surface 76 and one or more side walls 80. Further, the resultant
structure following planarization includes the support film 76 formed over the

30 conductive material 74 within the opening 77 and the fill material 78 within the

opening 77.
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conductive material on the surfaces defining opening

77, planarization is stopped on an upper surface 75
wo@toolzir4eonduct i ve material 74 as opposed to 1BCT/US2003/027166
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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 walls 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 portion 102. The stack of materials
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Fol |l owi ng the renoval of the conductive material 74
outside of the opening 77, the resultant structure is
W@ b@m2i484 Fi gure 4B. The resul tant 15 struct urBCEHOS203/027166
in Figure 4B is simlar to that shown in Figure 2C and
the fill material 78 and support film 76 may be
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material 114 and a fill material 118 forned thereover
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2B. Ho hoyn i zat i
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t he pl anari zation process on_the conducti mat eri al
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of rélﬁlgvestﬁpeﬁﬁhuﬁll Im116, a wet etch and/or dry etch is

2%3 o Wlth the conductive material 114, e.g., platinum or platinum alloy,
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
reference to Figures 2A-2E, a resultant structure having a conductive liner

30 formed within the opening 117 similar to that as shown in Figure 2E is

accomplished.
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renmove the portion of the support film 116 outside of
the opening 117. For exanple, if the support filmis
wo oroamei46f an oxi de material such as PSG a BQECT/NWE1003/027166
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process is shown in Figure 6B.

25 Thereafter, a wet etch 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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| ayers on substrate assenbly 130, as 20 shown in
Fi gur e &, fudhgalshoran iz Biginsro L) the erssorirgora seuductive tayensd 44

the s 46 out side of the opgning. 14 In

o Fsd HRBREL o e gl ol Bins e SR RthRiscs rerhteer,
uppalicléd#ié Areerihft P50k R IQBIAL RS to MR IRsCOPSHEH biVBe ll&y&r S
144 outside of the opening 145. The resultant

st elestrodecangifa segerd @ieqﬁméﬁ ap4¥ mdlormed opptdeass 8 ppgiosiedilie i n
l(:)I %%érlecg% maé?lal-r%r ﬁlfe por 1C\Qﬁan r%uﬁé&g&? gtrucmée %ﬁ %e

O remnove OI’]S

coﬁﬁﬂiﬂﬁatrkw@nlbayezﬁtﬁ raﬁ&nwwlgm@%tgm openi ng 144
resultlng in the structure shown in Figure 6C For
exanpl e A faalgHtematsidysiratiye embodimenote rﬁethO%OEfoamgum

| ay6hadlBYe RetdiaRHAS Mo?@nﬁ%{]\%érhga Gh F‘P A 710"y ?IHQ h

as an aqua regia process ter, t e support
f i ipartitdBr @husthowrenbodinguy @sibgle e dfi en:3@ial énfoureet] iwhich

L t t bed with t
(Bl bR ont Sad 1T a5t R ey LD pRea to
Fi G 8imah 01 AU QSBAR A RATSAISRAARARTIRO 846 hlformed

wi Il be recogni zed that the planarization process may
al mthqgéenthdym'@wthsgp«fm@l 8 as the end point in a

Frgur es 13RoEelg Rl 5 Ria a2 ChEDES 4 Bt porion

mat1g1 aad a Iséconfl POARA 19D, ¢.£ MY Rdulative SatHPOr Thé wi:ond portion
iéanarlzatlon S prOV|ded by support film5 146 al one.

1§72 indhedes an oppning 1 F drfingd grsecprdrestien 472 kppae or more
COBMSLLEIMELS AAfIITBYLIE IR 198 oy b e v
Thdgeafbadyctiva ndalt@iae t84, lsnc}rm;tthati dekcriltsa W1’Eh eferaned to Figures
' e'z?xt &]X:( 18 grmaetd on t oneaor%%rte I31(1)r ac%g tth ning oggllng 175 and on

upper surface 178 of second portion 172. Thereafter, a support 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 support and protection as further

described below.
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el ectrode and a second el ectrode 154 is forned on at

| east a portion of the 10 dielectric material 150.
w®oh/oan3appl i cati on for a capacitor structureP@i/UB2008027166

further described with reference to Figures 9A-9B. A

final alternate illustrative enbodi nent of a nmethod of

forn1ng conductive material wt an opening is
shown i AfEF &mégowsatthasunmﬂtrﬁ?tgngdgpt # elapagization process is

‘ o{rlérfbgl JB 3%1%1%‘% p?og@e TR sup or¥ nf@rfa1 bYiBRe Bl dﬂéi}gxrgc}@? t the

I''ls the opening™1 I ned
| n cwﬂnshveanneteaa]s% Ihy oﬂnéﬁwasisobp esauple af thelreonductive

IR e By xrend B e B rPry e Plof s process
gpﬁ‘s@t&ﬂ)eéﬁﬁ thehiYpeS SRBLE 388 0fhE [%Wmﬂ%le&ﬁh@ﬁﬁalld? layer. As

Figure 7A includes a first por |on and a sécond
posuqhoﬂleﬁdzant@gegus charactaristitsefi theplstimem dayer Fhan et for

se C%’ agln 1za%%nl7oZCf§§nv(\:/ el'}glglsotﬁ}aq n?a?&ﬁﬂ{] guéﬁf? R A e S ramoved is

Dort or nore’sSurfaces ine

f ousedfanie dendfitof €y Iﬁasrehaﬁ)@mat‘i&l @asthodN @h@fesmwr@ sﬁfhcd:ﬁre
wal s 180. Conductive material 184, such_as that

de 3fer nsElerinpncs of Sreaenssigation mpgeéﬁ sshoypin Figuges/ Boirh’éd
19" rds0farft Mudh q}%lﬁcie?gﬁé ?&ﬁéc Ive dﬂnﬁ’téﬁﬁ 198 %{}1} %le‘ghzg o@é}qlpper

on  upper surface portion
Theuréakt1€8 of mﬁamﬂmormmt Ef2 aald 1ib@dY the o&nifgi e dT loevsupport

t he onge nore c e | ayer 84 and entirely
f.fﬂ%@*%géoﬁﬁ@ﬁﬂﬂg PQP 3l {>- the support

mat er i a'Théx%Qﬁéﬁth@'c%dJcﬁ%‘ﬁﬁte@Mﬂ84 R8eHPRA outsidl HARE
185 of the conductive material 184. In this particul ar

enbpetiing hT5 as shewsimp pigure et dhe EﬁmOL@DOﬁmyh bendyativematerial

re o oxi de erial, ni |de teri
187 pitsBls of heranste T35 i e nefiofhed L S indle oy
ONe@ha$sr £:565ple, 29 bréiildiﬁgidéﬁﬁﬁieaﬂlefmi @ldtiabim I‘Rﬂ}e&ﬁfeﬁfHV}Sd
the material is a photoresist to provide adequate

suppipe theagya prein eqepestiongermgryal ieghnigyes Epithr g %,] ik suph
\ hgzggsv 07 b B SRA0AAARRAD vt or Tormatfon o

narization process is
used t o Therafte, marstlppm&natfermlm@ogmﬂpn the opehidildb is removed

outsi de the openjng . 175 tpo the conquctjve materia
QPshlsmgﬁVtﬁfttﬁ@g awa/ dryt ieh mamanner as fescribediyRygutly wath

m&&éﬂeﬁée foFigurBd 2 IDRUM, loRxe bwolds, TheRhRb iypararadhoval
| ayer, the pranarization process 5 is stopped on the

u p mhnmucé @ eend@snofupphie ﬁ;bmal@ qmrﬁlbmawhalt 48ony b¢ 11@511 to

t h erﬁ?vgt ﬁuﬁa?# fngyeélla{] §9S(fBl g]:heerﬁ ¢ ugr %?th%hé ssutppog matenal
190 removed is shown in Figure 7D. Further as shown in Figure 7D, a

25 capacitor structure using the conductive material 184 lining the opening 198 as
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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a planarization process wherein other materials, such
as an oxide, is renoved is wused for the benefit of
wo b@4peasent formation nmethod. The resultant sSPET/UB2008027166
after performance of the planarization process is
shown in Figure 7B. This 10 resultant structure
i ncl udes the conductive nmaterial 184 still existing

ov BFESE peyentign psrdes@ibpd avigy refengnce & Biggres &y $Bnwheroingn g
i pj i j 1 ' is
ot R AE: SREREY 1 ek e SBRAL hooo L EHd il pictthe

c ontiantionare watoeibedivith@dference tntigeds 8438, ddhendin thmductive

bR boed R et e e bt e "
B YREacR REA OFFREMPBERIpRpENEY, (B &dscAPEHRardliMRtd &) BB use of a

For example, as previously described herein, platinum
maplabigumdayey described inghededwadliastiatiye sirusirpp sTheroare other
repoval techni que. Further ry.etch such

o Qoo BRal HedtFies i R Wy S B L MR
Thdewads, flemot@evideg .| thabivil benkfil@0mwhé pieferkt Rerention and
opening 175 .is renmoved 20 using a wet etch and/or a
dr ¥ @9 BR0DG) inthepresent igendien élmlﬁgdo Hrealingipsivy expbpghiments
e - FLgu | S;

1 SR EPee ol b8 E ARt et ond elodE LS ot B B0R
46 nthcals imdyl bermédefor providingayy {edf-alipmihg sructueeraithin an
suppor.t material 190. The resultant structure with the
sufpdit&-material 190 renoved is shown in Figure 7D.

Furt her A@goRh WWPighft $A HeVRe ERuctBre2P0G8RBEELOA in accordance
structure using the conductive material 184 lining the

openihmynt@sioas! protessihg technighescthromgh therfornation of agtontant
For exa .the c citor .structure jnclud the
1PORRAIEE BT pritrdd pp g afor DL S Ph ol R 85 ¢iBhupte
on28y. A8asdh, prioP@mhdtaNizAther 8Rfdevird dtract&R00 dndhRE HeRTe
198 forned on at least a portion of the dielectric

maOEide 4¢giaa20530d gV arpasst-¢-athogrisgions aktha gubsiateaf\nst
doscri : o i .
SCSEEPt TBUISHE, 2orh Sl e S AICHS] LY, ERGERS o
Fi guiwesared8Ar8Borinthe2d e $ieQPe B8t trdipistar2220Suithidy doped
formati gn, nmet hod ccording to the 22 WD 2004/ 021434
HCHreYo6s) BEPPE62 Lot formethas SROWE fjeRecy lgeédno\be_t Ht-
r eheE BRG]l RiyEl GUER BAeAR 240NSERIRd T QVeRSId donBRE 1S
described. Farther, the nmethods according to the

pr epemng 25 hisalefinahthareen abe expiveet odntdrt preh 868 mrdorted region

R i LR KNS
capagdiicate Bler are formed in the contact opening 259 for providing electrical
25 connection to substrate region 230. For example, various materials may be
formed in contact opening 259 such as adhesion-type layers, diffusion barrier
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 bottom 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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5 storage cell. For sinplicity purposes, the
descriptions are limted to the use of a platinum
wo ayen2descri bed in these two illustrative strPCT/USHS3/027166
There are other sem conductor processes and
structures for various devices, e.g., CMOS devices,

or GRS MAFCHS WP G 4F ORI H AET it gt lner
| NV8BtabAding B8 bfdord Rorlelt thd fUSEARE hye%l(%@*ae@fﬂ@@ hérgi’én?a

descri bed herein, e.g., contact liner and electro
st rcqedugtize niptesial 37 Gristfomned inghdemtachayenieg fos prbviding

proyi di ny sel f-al igni stru re.wthin.an

oo ikIOn R or3intaife RTbR R S e sB00
1% fabrigahedniin Faeeo 8a0asiceMutubue@P0eR tataled in
processi ng techni ques through the formation of

a
coRFEFEants vilhaonientipgel prpeesping techpiguey thyoaeh dhe fofmetinn of
ex : C r . . S
o PRSBENIEEBEF budl ffekite X pa AL BIG: 108 osifi Bbilbm
i nelesttede fthuehde on Kicderhesi deininghe opetirpCISivsin @RSf the

reqi.ons of the. substrate 207 . not covered

i.e.,. those

by f‘?‘?t}é‘?‘g xerived pese FetVR frePresmt aention dhsoschiend as

TRGLORS deRRbaNTh GRS PaRE! Y5, S LAD BT M0k Iilacsict
bl'y ddped

and field effect transi stor '222. Suita
sostraetprgr Wionneledhsdiedd @diBe sagibr@ 305 sand aktivanegdioas, ikenakese

to_one skil]ed,i he art.., A nf o | | ayer of oxjde
o efas el for e a8 wone S B wpate Lot
25%ieidefttrf irnedtéPET) B2 SrelibenRMLRRE 06 LRB R 0:3dER RO
in doped region 230 of silicon substrate 207.

ThéPe and the actyreregionpp Puitahly doned sauice andfer dretrmdgions 325,

' c agct . in 59 I .
L3 St o bR AT 6 AR < Hdiima Boerof e
23 Mnatdrinl 34& irfpireed ot repisnsroBFET 3M2%ndByord &ine BRT.NBd i n
cont cﬁ,o e in% 259 such as adhesi on-type |ayers,
di PPlSNisHh Bl ta s TonRediy Biogide glechicabgonmyripafiondrefsesn the
of sENEraRI307ThE ag&%% c\éLllc'a bR Sbe ﬂéﬂflec{ BEATRLE vAGs
y be F of pla de

contact |iner 285 or me I num déeposited
i n bamise aydismoefonned ovdrehppagshicon plug B3, dicluding ldyetst3sm

ur f 260 and generally 30 hotizontal upper surfaces

5485 B ePR ' HES DGrol e BT B Far Pt oné or more
defldyetsiacififg @RRE fdtthed D7 titahitin GRAAHAGlndsteA§fitridBYitREum
formed by any of the nethods as previously descri bed

hesibicile; ercany githey msttal méitride gt metal sibicide fayermey ect2@ aNarrier.

20 3 I 5 . Of re mater.a .

out BE R g R s Bl WP SnE Bt ncstiped

| i tesrein 2 Bocadingrd bngembodifRnOsf thopRs&f: itveBtion, a platinum

ilhustgggjve nmet hods descri bed herein, a

25 layer 1s formed on bottom surface 385 and one or more side walls 386
defining opening 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, ,TiO; [BST], BaTiO,,
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conductive material 276 is formed in the contact

openi ng for providing connection to doped region 230
wobooglobass at e 207 as shown in Figure 8B. 5 As BODWA2008/027166

Figure 9A, a device structure 300 is fabricated in

accordance wi th conventional processing techniques

or S e RefinL Tzr DR BT B BiE ATl &Pmbertan,
eIquTPQQQQngq3ugfcpgnghgq@yrfaces defining the

openi ng 3847 usiny oné the > met hods described in
accor dakwehes thbreaﬂim ps@epdtlectmderidZonformed selative tarie as

10 fuyrther bed in U S,. Pate 392,189 to

Fo AigfecuiS g BB 1410 S8 apf el Sipient Shhe Dot imaptigané Second
f5 %ldétr@d’é 2 MePhIenBe Efimed A Plafififitay @ WEBORSogrlize- by one

t hose aﬁons of substrate 307 not covered %) | d

oX |51s1éledm gk thatrﬁ:ethme g pethzof the dlectr@m eta capaam rsmbe

E Zg{%r}]e%zcéggy go%ﬂltc cma englégcr%grgalh ugéhe ;fpaglltor e&eczroge
soytraetusdFor exdmﬂ@ aﬁ@ gtsﬁaabl?&ﬁe bdﬂﬁorﬁ %cab@e B Ifemicricbfian
S|I|con substrate i nsul ati ve conf ornal Iayer
of lesst ens Gronp é’rlllanet@m ar@ll%?h%@f &Ny asy @é@é‘ﬁ@Pl@fp pignum,

%})2%1&5 f Yﬁﬁﬁﬂnﬂ LA 1or ﬁtheﬁﬁkry SFer[h%P 5 \Q 1148 %@é dised that the
orne to provide electric conmuni’cat | on Reen the
s ubster atcbdd@7orerat naors t(}rou;gvlli: letalcapnbe duy of evérel layers

dth . a f d
ov dPEEHE SR ST a5 P ExegRe. a5 RE RIS A TP e 0
anday3y or #SadhRGWA 1dyr ﬁla%r Be héédqﬁﬁ}{ i M@n&@b@éké%%almﬁg 5

exanpl e, one or nore ayers including thdose forned
tlﬁbﬁUMNﬂHMﬁidde tungsten nitride, titanium

licide n r nitride o
ayer mey) BB Sl R elifp B OBl e Sy
i ngwlifadatly Wefeﬂﬁ&frp&%ﬁ:dl sapetr@ﬂéme dhadigvaitiodRe bech &Bdribed with
defi ned therein. Accordlng 0 one enbodi mrent of the

pr &eference illngiagive ealbsqhat asnetayeant Bebe qogstrending
o he RS A Beserteg BRUCHNE. Gle SIA TpREH G Redlive

as thke yamnks&dhqmnﬁmtmﬂsé ypplicem(msnnayAml&h ohvenformatiorgmethods as
ormal sel.f-aligned bottam e] ectrode ., forned
i derrabpy bRl HdRE £ i BpreRA I a8 OPFRING YATIONS
384nod?ﬁ@£m%h§sme AIFREGYd @hbosdhehts, AHRI dsQliERdngIe! ative
o the platinumbottom 30 el ectrode 187. For exanpl e,
t h empodingsnty ¢fghe aventmmwlb be ap:gargm ite pdybensrekiillediimthe art

d |
s Pt rdortiia Sttt el ci T SERRe Sonirp st me
C-Ef)js&‘ﬂ@@ 3lafigy Wﬁﬁcov@f dihyBhch MOl &t offDérZmbddiBents Bl nay

%Zr Ti) PLZT], (Pb,La)Ti 03
25 fall within the scope of the present invention as defined by the accompanying

claims.
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[ PLT], KNOGB, Ta205, A1203 and Li Nb03. Further

thereafter, a second electrode 392 is forned relative
wo oootloz1434li el ectric material 391. I n one enbodP@ENB200$/027166

the present invention, the second 5 electrode 392 may

al so be fornmed of platinum It wll be recognized by

one _skilled in the art that either one or both of the

el ¥t dudamsd is capacitor may be formed of any

conductive material generally used for capacitor

el ectrode structures. For exanple, and preferably,

t hé. bot tAomethbé of pradiding a tardvetiveaiatatial ineasipening, the owethod

VIl netal or an alloy thereof such as, for exanple,

pl &PPRUME10 iridium osmum rhodium or ruthenium

Fur t her prdviding b |su$§$rafee&§’€9ﬁﬁl§ ﬁﬁivﬂl@ at le&dﬁ Sne SBYRE;

|nclud|ng one or nmore Goup VIl metals may be’ one of
sever al praydngan f)pﬂrrmlg@efmd élhreugh i suacei theanbstrate

exa ousl t d arrier. |ayer or
2R B L SR ke o s Y Bl 3 rifisee  ayer s

C O nt ai niffighidg at%zﬁ%*ﬂ Bnd/drdubiéerhateddl wikHin B §Rhing@nche at

references cited herein are incorporated in their

en 11¢a|sfe<trs¢ sugfacq defimingthpepening sk Postdeastia perignof diesubstrate
has been described with reference to

ﬂFF§£ ﬁ%gggnbodlnents and is not neant to be

constru é‘(dmmg a suppolt filingves diese leadisomepndudtivd material;

previ ou " ski | | d in the art will recogn
Phat varviies bEHGPERA e atdrios a%wegfheéﬁgp%éﬁn
Ut iglHefen iR ALIRE AMedIBANOMS ogémﬁg described herein

to prOV|de a conductive materi hi n an openi ng.

Var i ous remwding aiclasst thesfilbmatehnigl puthids vf theiopening by

ﬁpb dlnenis as well as additional enbodinments of the
lﬁﬂ Mﬁll be apparent to persons skilled in the

art Up%mé\ﬁﬁﬁﬂﬁ%@lﬁgdr@ﬁhﬂ bitsRRDE i peting; It 1S
therefore contenpl ated that the appended claims will|

cover afgmevias thewdisepicuneiconducive avirsipl petsids of Higtopeniye;
25 fall e nventi on as
defi ned %%y‘t’{lﬁgthé?g@%%%%g%ﬁ%thﬁlqﬁ gémgﬁné;é“% 2004/ 021434
PCT/ US2e&136argd fHeGupmirafilm svithiradhe®geniag. 1. A net hod of
roviding a conductive material in an opening, the
thod conprising: 5 providing a substrate assenbly

hayi ng gipe d SNGail, hfefoin rdM QAR SuATLrCREN biBide of
def i ned through the surface o¥ ﬁﬁggggbst ate
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 substrate assembly

25 by planarization.

3. The method of claim 2, wherein removing the fill material within the
opening comprises removing the fill material using at least one of a wet etch
and a dry etch.

30
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assenbly, wherein the opening is defined by at |east

one surface; formng at |east one conductive materi al
wowvaohiom4she opening on the at | east one surf aP€r/US2003/027166

defining the opening and on at |east a portion of the

substrate 10 assenbly surface; formng a support film

over th& at | east one conductive material; formng a
fif1 madBf msthodndclaim 2, shereiieporinedhe sYpnordilay wiskinthe

fi bﬁamngl@b?ﬁﬁsgs }e%\ihil# fhe TR Bln &lind §38Lst E+é oSy &Eﬁmh

openi ng; noving at Teast ‘the fill Tmaterial outside
of anchedypdeli.ng by 15 planarization; renoving the

support filmoutside of the opening; renoving the at
| east one conductive material outside of the opening;

BesDVi Nghé RrtHddl If el hkret fehiodinehBe SRS M @Rslde of
renmoving the support filmwthin the opening. 20 2

Théherppepiog compribesirameyingftsr wippot i wiistglerefdhe ogsping by

L S BRI A A TR i R

CObkids @$ theeipeiing GopEiscupmoving flid anl@rtodd®@ndtictlveasdterial
one conductive naterial outside of the opening to_at

| e st leasbths gpafagecot dhe substrate pisemblyebyad deashpne ofpwet giching

IQIQ&p&k%@%E _._3. The npthod_of_clain12, mhgrein
renovi ng t fill material within the opening

conprises renoving the fill material using at |east

one of wet etc and a_dry etch, 30 26 WO .
20647 02 THSMoBEHBOgs GEPENE PV e FaRmagie owrds ff
2, ehpkein chBPRYEmbiRg Wﬁﬁ&ﬂ filth Pt d B Mhd Hfening by dry
openi ng conpri ses renoving the support filmusing at

| eashingnandotirthenehereineemariog thedit Jeast arte. cobdd:tive meterial

thod of..claimil, wherein renmvi ng.the su rt.fil .
15 bURHE S ling sliPR S Brb PRt Rt o R PRk els mtfal
fi biitsietisd siRenitg th A€leaRaNd §EFaBY of Bk 8t latcrdskétibly ®5 @t least

further wherein renoving the at | east one conductive

naPBe piawet cgelrng end &y etdhgopeni ng conpri ses renovi ng
the at | east one conductive nateri al

7. The method of claim 1, wherein removing the support film outside of
20 the opening comprises removing the support film outside of the opening by wet
etching, and further wherein removing 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.
25
8. The method of claim 1, wherein removing the fill material within the
opening comprises removing the fill material using at least one of a wet etch

and a dry etch.

30 9. The method of claim 1, wherein the fill material is formed of a material

that is removed at a rate faster than material at the surface of the substrate
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to at | east the surface of the substrate assenbly by
at | east one of wet etching 10 and dry etching. 6. The
woredohoei46f cl ai m 1, wherein renoving the suppoP€T/UE1003/027166
outside of the opening conprises renoving the support
filmoutside of the opening by dry etching, and
further, wherein renoving the at | east one conductive
madsssmily dusng gene b obthe tlamafsal Bydhe aiisast 8% of awelAtey
th t one conductive material outside the
op%ﬁ?%%ksgﬁﬁt | east the surface of the substrate
assenbly by at least one of wet etching and dry
etching., 7. Th hod of claiml erein removin
b0 s b inet ol clae: agnerein 5oy ing o PRg oG d
€ Rl B 's§§ﬁﬁ9iv§n%thé Skt euste 4tNasPHRNMGy&¥ich
wet  etching, and further wherein renoving the at
| earsta dyetdonducti ve material outside of the opening
conprises renoving the at | east one conductive
material outside of the opening to at |east the

surf.aceThé meiRdofBRihal ghassetbkypgoyt filin islfe@sdd dagn&trial
wet etching and dry etching. 8. The net hod of claim

25
1, thahisremavedetgvpingasierdhan mpteriglad theaturiape of the spstrate
PSPABNSRERE SRS ST R L n AL gl gt

nmetmbaldgfeted. ai m 1, wherein the fill material is fornmed
of a material that is renpbved at a rate faster than
material at the surface of the substrate 27 WO

g ?@?.L;’Zﬁlﬁheﬁfaﬁ/o@%}?aﬁfgqf Qadikifihe SFRMOM was}n% Jﬁm\éalh

material by the at |east one of a wet etc
andnamdieyiaketdeted fiom THeegrowt ¢rodistfg of silieoninitrideesibcon
1rermvi.n t he s§§$¥¥t.fiI4P\M thiP the 5 opening
CoRPHEEE 030 HEtetiRk 22RO P 8185 m usi ng at | east one
of a wet etch and a dry etch. 11. The nethod of claim
1, wherein the support filmis forned of a material
t hd3. i sThemsihed odiclaimrlds whergithe sunpert fa i6 fpranedaf ap jegide

suhﬁggglof the substrate 10 assenbly during renoval of
the support filmby the at | east one of a wet etch

and a dry etch. 12. The nmethod of claim 1, wherein the
support filmis formed of at |east
20 %) The method of claim 1, Wheregn the ﬁ?l material is formed of a resist

material.

15. The method of claim 1, wherein the at least one conductive material
comprises at least one Group VIII metal.

25
16. The method of claim 15, wherein the at least one conductive material

comprises at least one of platinum, ruthenium, and rhodium.

17.  The method of claim 1, wherein at least a portion of the surface of the

30 substrate assembly is formed of an insulative material.



one material selected fromthe group consisting of
silicon nitride, silicon 15 oxynitride, an oxide
woradoa/2|B4 and spin on glass. 13. The net hod oPCTIUSI03/027166
12, wherein the support filmis forned of an oxide
material. 20 14. The nmethod of claim 1, wherein the
fiII material is fornmed of a resist  material. 15. The
metthod &fmethad of provigheg erepdufiédvesnaiealsp 28 pecriapdhemEthed
matcgﬁl Abi.conprises at |east one Goup VIIl netal. 25
h "t hod of claim 15, wherein the at |east one
c o n duct pmandiag arilssiratecosgbly hsviag af leass bnoneafxt;
pl ati num theni um, and. rh 17. _The t hod of
ol ai m 1P P%Pﬂoﬁ?n”ilge %HCQHBBP% 7 Sitacerd Taq PP of
tshasse&mys Wr%%e'i@%h% giié f"nédc_ry’ﬁﬂ%gst% ¢ dfdasul ative
material. 28 WO 20 4/0 1434 PCT/ US2003/ 027166 18. A
met hod &rrrpng)au ldash gnacqndn@tu@tmatemﬁwénn #he dpening on the at

"C ST hiGe s e SPRE R UG SpRBR aT g SuhTE

opagyeﬁgl}dﬁﬁfaa@d t hrough the surface of the substrate
5 assenbly, wherein the openl ng i s defined by at | east
one sur fefEEng pidesst peppatt materal oyercthe shigas ong eondicdyq al
1\&\9 kdi4.he opening on the at |east one surface

ef’ini ng’ the opening and on at |east a portion of the

subst r aktamovisg etnibhy tiesupparemafepishantighatt llemsme sotjinotite
materi al over the at | east one conguctlve

rraﬂi&tml ouisides itheprenimg da at leash thesiypisits awamélm syrfacgy

Zﬂaﬁ‘xﬁn&ﬁﬁﬁt e conductive material outside of the

ning to at |east the substrate assenbly surface by

pI anar i zehoong therstipp@ahommaiengl wikinshppmmingrat eri al

%thi n the opening. 15 19. The nethod of cl ai m 18,
erein formng at |east support material conprises:

19.  The method of claim 18, wherein forming at least support material
comprises:
forming a support film over the at least one conductive material; and
forming a fill material over at least a portion of the support film,

20 wherein the fill material at least fills the opening, and further wherein
planarizing at least the support material and the at least one conductive material
to at least the substrate assembly surface comprises planarizing at least the fill
material outside of the opening, the support film outside of the opening and the
at least one conductive material outside of the opening to at least the substrate

25 assembly surface.

20.  The method of claim 19, wherein removing the fill material within the
opening comprises removing the fill material using at least one of a wet etch
and a dry etch.

30
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form ng a support filmover the at | east one

conductive material; and formng a fill material over
wa@rtokeass4 a portion of the support film 20 wheCBUR2008627166
fill material at least fills the opening, and further

wherein planarizing at |east the support material and
the at | east one conductive nmaterial to at |east the

s uB&t r aff8e BetwdnifylamriPawberersmoying the spapitfilmgyithin the

sugpere Forpiries R Bt B ofbirt 36 Hind AT-RPE O yedn
onencta)drymth.ve mat eri al out si de of the opening to at
| east the substrate 25 assenbly surface. 20. The
met hod of claim 19, wherein renoving the fill materi al
W 5B N trie m AR lﬁ%pcvh&%ﬁl the Qﬁﬁbﬁoﬁ%lhﬁi@ f&‘xﬂéd ofg
materi al using at [east one of etch a dry
et olater@DtRDIs\WONB OGUAt @ 2414 3735@@1'2&1132!@681/ a@ﬂ%msfacédi‘ thdhe
met of claim 19, wherei enovi f||
w eHteRsser g e Ee b TRRO0 ty SHbe Bgbpte of 2
fi kv &eh BAd alin &ast one of a wet etch and a dry etch.
5 22. The nethod of claim 21, wherein the support film
is formed of a material that |s renoved at a rate
fraster ter
10 §é ol ;[ﬂgﬂler{?;oéleorf‘ ecﬁaémalb wgre glgpg) Q{ﬁlbpg fo ela c]t%" L fe?st
| eafé makgiabel@teddm eﬁeﬁgroﬁ;ncbrﬁlsdhg oftitibon 13161(1%351113’(516
met hod of claim 19, wherein the support filmis forned
of OBYifrilgstn oxifemaigrial rad SRIBPBEIASH from the group
consisting of silicon nitride, silicon oxynitride, an
oxi de material, and spin on glass. 24. The nethod of
cl adm 1T he wiethoel of cldie 19 Wheneat the ififll matsridlas foeshed Of aresist
rleifait' 115 material. 25. The nethod of claim 21,

¥H't he at |east one conductive material is

formed of at |east one Goup VIIl netal. 20 26. A
nmet hod of providing a conductive nmaterial in an o
opaﬁ4 ng The methnask tethimd pphersimige apleastiont agpducivbmetetialds

enr}l‘%h%ée?%ﬁ%%n?pmu aﬁh gte%surface; provi di ng an

ope I'ng urface of the substrate
20 26. A method of providing a conductive material in an opening, the method
comprising:

providing a substrate assembly having at least one surface;
providing an opening defined through the surface of the substrate
assembly, wherein the opening is defined by at least one surface;

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

forming at least support material over the at least one conductive
material;

30 removing at least the support material outside of the opening to the at
least one conductive material by planarization;

removing the at least one conductive material outside the opening; and
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assenbly, wherein the opening is defined by at | east
one surface; 25 formng at | east one conductive
woraioen2aB4 Wi t hin t he opening on the at | east PEEUS2003/027166
surface defining the opening and on at |east a portion
of the substrate assenbly surface; form ng at | east
support material over the  at |east one, conductive
mat er i aFemexing tesypregt meteralygthin the QeBEg ¢ nateri al
outsi de of the opening to the at |east one conductive
mat eri al by planarization; renoving the at |east one
codduct iThe meticdrdfalaim@6sivllereinHoroipgnit fegst sappbrt Bateyidl
2004/ 021434 PCT/ US2003/.02716 renovi ng the support
m CRF PSS JP I FHEPOBLRT G e At Tpkerrce R3¢ TpAeLioh
36 whehed Rintbvir 1188t AE shfRSmABRAutsidBhE bp&ing by
conprises formng a support filmover the at |east one
c ohdmatizaien tatherat kast ong comductvematemel ¢angprises plenarizing the
support teri.gl ;outsi.de.t in .anarj zaf i
¢ o ST Gl gRIPERRE L BF pERAN P SRR PRIEE A8
pl @ireek HihBEit RenovilgrRO httledst bie edtdatihe: hixerigipRfidegtht O
the at | east one conductive nmaterial, and further
whePRIIRE eERpRSch Eeetangithe pbleatt opasordBIfHY MplpEaheittads e

Ut S| | . .
P o B L R A TR V0 of B The pEA TR
| eah ahtidrsettdst rat e assenbly surface using at | east
one of a wet etch and dry etch. 28. The nethod of

claim 27, wherein renoving the support filmwthin the

OpORI NG THE MRKIRES LMY NlefeheretidRRR the SigpBHtYdNGitah the
| east one of a wet etch 15 and a dry etcl%). 29. The
me bhening forppraseny @B vinghie sipparhizlns uppoattlefst bme elonpet ds

t | east e mterial selected fromthe group
@bﬁ%&%?ﬂﬁﬁa%f silicon nitride, silicon oxynitride, an
oxi de material, and spin on glass. 20 30. The net hod
of claim 26, wherein the at |east one conductive

nai28r i allhe gesilind of edaimt28), whereingihe saprotifilyy gqmprisennt ezt one
Th i el . ial., -
T B o RS o - HPRRL FRbFE e
r eanvkidg nhdierialf andepiitonoglessconduct i ve mat eri al
20

30. The method of claim 26, wherein the at least one conductive material

comprises at least one Group VIII metal.

31. The method of claim 26, wherein the support material at least fills the
25 opening, and further wherein removing the at least one conductive material

outside the opening comprises removing the at least one conductive material

outside the opening to at least the substrate assembly surface using at least one

of a wet etch and dry etch.

30 32.  The method of claim 31, wherein removing the support material within
the opening comprises removing the support material using at least one of a wet

etch and a dry etch.
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out si de the opening conprises renoving the at | east
one conductive material outside the opening to at
wo e@s24Be substrate assenbly surface using atPCBES1003/027166

one of a wet etch and dry etch. 30 32. The nethod of
claim 31, wherein renoving the support material within

t he opening conprises renoving the support materi al

using at | east one of a wet etch and a dry etch. 31

004 R 0]

ol At m 33 INAR o et 32 R AR o ETE, e
matmetdaral thahatremevadentavatd f:sterahamnaieﬂdsat dre sutface of the

rial at t e.surface e substrate ssenb
e AR e S R R,
8ng vk etch afld WRky &kigh and a dry etch. 34. A nethod of
provi ding a coriductive material in an opening, the
met hod conprising: providing a substrate assenbly

a'ng tlatone urfac 0 providin 0
bnea R mrBRTH PRSI 1 S6Guets R ET oPisE T A¥thod

ass@,ﬂplhyjngv\her ein the opening is defined by at |east
one surface; formng at |east one conductive nateri al
wi t hi n PHYIdpEAPHyials assrmbly hayiagatleashenaswwfogee

efinin he
B bot r aps g e DR 08 iR BRE b AR A Mt TP
oV esseinbly, atheteiratic opétﬁng: onidfiatd beattedse vhadurfacé;,or m ng a
fill material qver at ast a portiaqn.of the support

film KprEves o leasbons qqn Reftvermaprial vithity the opeing op e at
op LEIRY, ﬁﬁfﬁ? I

sugéégtlrrktg]efsl I m o%e?igll thé éﬁ%pcgfndit %eggita%&g%lal:l 8?219 S%l e ate
at a$sembty @m@cconduct ive material by planari zati on 20
tch| ng.the at |east..one c&ln ge ive rrat r| .al i

13t the SPEHMAESYRROHTIIM QveE e sondistive g ek

substr amnﬁﬁgS@ ﬁnllﬂateﬁaq O A GeakNepdrtibh oMk 8t Min, hi N
t he openi ng_, r enovi ngsthe support filmwthin the
1

op&thicred the lblsatemhl@t tastads the opgrangn 34, wherein
g% C["hgg réxﬁ&lﬁ%aé 1§aas§{he‘}ﬁﬁm8§%¥1?1“£1d't}{e S g%ygr?ﬁﬁlaout &tﬂ@

andpetilyg toedt ddusnifie hhlea@bné e@ﬁmcﬁmnatefidlugftplmmmcgf i aI

to at Iea t he surface of the
ﬁng the at least one conductive material outside of the opening to at

least the surface of the substrate assembly;
removing the fill material within the opening; and

removing the support film within the opening.

25 35.  The method of claim 34, wherein etching the at least one conductive
material outside of the opening comprises at least one of wet etching and dry
etching the at least one conductive material to at least the surface of the

substrate assembly.

30 36.  The method of claim 34, wherein removing the fill material within the
opening comprises removing the fill material using at least one of a wet etch

and dry etch.
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substrate assenbly. 30 36. The nmethod of claim 34,
wherein renoving the fill material within the opening
w@eompieees renoving the fill material using atPCBEES1003/027166

one of a wet etch and dry etch. 32 WD 2004/ 021434
PCT/ US2003/ 027166 37. The nethod of claim 36, wherein
the fill material is formed of a materjal that is

r ebbv edTg mathed o€ clrias Berwhaiein theall mpteaial i fomped ¢fen material
i Etglgﬁg ??rﬁ{)rvlﬁtdg?aﬁtg as ge?htt}?an tﬁé %tgﬁgy%tqféénsd%%c% §?ﬁ1\é %’hbs@tfate
| esssé¢mblyelucihg feriid@tal of b fidindatelriyl fatne vithirbthd SpenThlgusmg at
nmet hod of claim 34, wherein renoving the support film
wi keAstone RBa webetph ARl dFf ses renoving t he support
Ilmusing at |east one of a wet etch and dry etch.
10 39. The nethod of claim 38, wherein the support
fi38n i sThomethddof claim Adt whdrain reaving shersmpparetilmtwithin the
rate faster than the npterial at the rface
GBI TR e T PR Ui S v Eich
framawthhn the opening using at |east one of a wet
etch and dry etch.. 15 40. The nethod of claim 34,
wherein the at |east one conductive materi al

lpog@r | s ﬁ%mfg}oﬁlaﬁ §laon§8%ﬂéf 1n\{fté %ngﬁgil%l 1§1’ }Unﬁo‘d Nk hod

use a capacitor, od conpri si ng:

pr gidtediaNhaBis $ethstadak @ ras st |th€1nl the natkriabatahe apfioé ofjithe
defined through_an 20 upper surfacg t hereof,. wherein

thelbétsetﬁ ipRgMbYy demererors) o ﬂE?o%“PB?ﬁt il oy Withip thg ppening

%n ' yg&, dherefromto the upper
ﬁé 1

% @?%Pﬁ§% %réﬁﬂe ec ro e on the bottom surface
and the at Ieast one side wall, mhereln forntng t he

LR R R N A

an@oxhﬁ@se@fattes@%hee@&lpsvﬁem%tl defining the opening
and on at |east a portion of the upper surface of the

substrate assenbly, formng a support filmover the at
32, SAnSRRPASL PR e PR b
Wh er ei Nptdvalihg h kubFBhe akRimbly 1ﬂcﬁﬂ$ﬁg dnl dpesing llefingkthtough an
20 upper surface thereof, wherein the opening is defined by a bottom surface and
at least one side wall extending therefrom to the upper surface;
forming first electrode on the bottom surface and the at least one side
wall, wherein forming the electrode comprises:
forming at least one conductive material within the opening on
25 the bottom surface and the at least one side wall defining the opening
and on at least a portion of the upper surface of the substrate assembly,
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,
30 removing at least the fill material outside of the opening by
planarization,

removing the support film outside of the opening,
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30 renoving at least the fill material outside of the

openi ng by planarization, renoving the support film
woeogiog3pf the opening, 33 WD 2004/021434  PCT/US2003/027166

PCT/ US2003/ 027166 renoving the at | east one

conductive material outside of the opening, renoving

the fill material within the opening, and _ renmovin

the support FamaHing theiahleastons serfushve materisl eyigide ﬂf‘g‘@

di el ectric n@%g{ on at least a portion of the flrst

el ectrode; ﬁ$OV|d|ng a second el ectrode on at

| east a port ramovifig ﬂ]bé‘llljmeﬂeﬁaltwﬂunthmamnmgl andl0 42.

The nmethod of claim 41, eln vi ng.t he upport
film outsi der%?o"nﬁgw@eéb@ﬂqé &L’r‘]etnﬁf) &°ﬁ‘8 at | east

gne CONGUREAINE 2 BRI GhaRHEBdOR 18kt 4 PitioR BETNe '}Est electrode,
conprises renoving the support filmand the at | east

onen¢onductive material outside of the opening to at

20, BB sl MR RO o ISR

repdrz@ the fill material within the opening
conprises renoving the fill material using at |east
one of a wet etch and a dry etch. 20 44. The net hod

lt‘bL 45! 21 Fd 0 e MIRT R ! ATONELh }eﬂ}% &%ﬂﬂ@é@ﬁyh@qnm&ﬁ&é‘of

openi ng conprises fenoving usi ng
at theghingrad démevigtheat tdast cnedoaduttiye Btatdmal éisidd lothe

met hod of claim4l, wherein reppvi t he support il.m
oupg?fﬁég BIMPI2IES {HEOBRe eﬁap%ﬁgﬁ? %‘é‘g the ahlsst (s PW@J“C“V@
gﬁ?ﬂéﬁal Bhﬂsme%%&' (ﬁ)% %06 Qﬂe&@e{y ePéﬁrfa@é BRE sEkrafeN,
further wherei ving th e | east one
orashentbilwby;xlana&lzaad)n out si de of the openi ng conpri ses

]Ir rmvi ng the at | east one conductive material to at
east the upper surface of the substrate assenbly by

at gheastrhepetfd Helaimet2C MhBipRehAing tBE Glliteriad Qyvithin the
opening comprises removing the fill material using at least one of a wet etch

and a dry etch.

20 44.  The method of claim 42, wherein removing the support film within the
opening comprises removing the support film using at least one of a wet etch

and a dry etch.

45.  The method of claim 41, wherein removing the support film outside of
25 the opening comprises removing the support film outside of the opening by
planarization, and further wherein removing the at least one conductive material
outside of the opening comprises removing the at least one conductive material
to at least the upper surface of the substrate assembly by at least one of wet
etching and dry etching.
30
46.  The method of claim 41, wherein removing the support film outside of

the opening comprises removing the support film outside of the opening by dry
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46. The nethod of claim4l, wherein renoving the
support filmoutside of the opening conprises

WO eomw2ags t he support fil moutside of the openP@yUR3003/027166
dry 34 WD 2004/021434 PCT/ US2003/027166 etching, and
further wherein renoving the at | east one conductive

mat eri al outside of the opening conprises renoving.the
at HDing ribghyhereinemeyingthaat leastpng adpstiverpaterial

opehi . t
20 AR St onkRRe RBRR R he HFasP nd O UAR Akl
et chisidy. of3heldpeniitpato melehsidhofiprer sirfacd bf thetsabstiate assembly by

re [ t he support filmoutside of the opening
coﬁgrﬁagg’?ﬂo&m&ﬁ@ngﬁﬁé Q’G'peg%wg‘fi | m outsi de of the
openi ng by wet etching, and further wherein renoving

the at |east one conductive material outside of the
opéri ng Tdempethebef damodl, wderdieremovingatbe seproriciindeside ef

ma ial.10 outside of.t openi to.at |least the
i O ai Rt aRiviedfe QEOL il fhe o/ B8 proripy wet
onetding)Meid Rirtil Wlerdiidtethoyinglibdatehst dif cohtctiRtrhaekiAf
claim4l, wherein renoving the fill material within
t houtsifsefithgoreaing qosasiseeivBipving theat least pngeansuptiye material

h’(g i.o%.%li](?et of tﬁﬁ%;gc?no 0%t }e@stﬁé’ u%a? Burfate o Bf S?Rg[fa%ﬁ%%stsglnbly by

e net claim erein renov

suppisast dne lofiwet éthhing tthé dryogeetingng conpri ses renovi ng
the support filmusing at | east one of a wet etch and
a dry etch. 20 50. The nethod of claim4l, wherein the
SURROT t TfHelnBthcd SAUIARMAU 0 fwiRreiM RSV the BAlmARriAISHRNE the
at a rate faster than material at the surface of the
suleperiag ecompsmyiémoving thedfilt matsvial usiig atheast appafia wétietah
g%/laglaegat Iﬁast one of a wet etch and a dry etch. 25

ARENEERod of cl ai m 41, wherein the at |east one
conductive material conprises at |east one Goup VIII
metal . 52. A nmethod for use in formng a capacitor,
t hénet HoE necshyst ofslaigy 413 vheredn remavingihe sepnorifilen within the
as -udi
pmiciiny bt afo e 8RR HE) LGPl LG SAL B et e
by aadhaliy emh.sur f ace and

20

50.  The method of claim 41, wherein 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 at least one of a
wet etch and a dry etch.

25
51. The method of claim 41, wherein the at least one conductive material

comprises at least one Group VIII metal.

52. A method for use in forming a capacitor, the method comprising:
30 providing a substrate assembly including an opening defined through an
upper surface thereof, wherein the opening is defined by a bottom surface and

at least one side wall extending therefrom to the upper surface;
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at |l east one side wall extending therefromto the
upper surface; 35 WO 2004/021434 PCT/ US2003/ 027166

wo eoomiopg3a first el ectrode on the bottom surf aP€r/aszmo3/027166
the at | east one side wall, wherein formng the
el ectrode conprises: formng at | east one conductive
material, wi.thin the openin the at |east one

sur f ace TBYERG? figst elestrodrem %g‘ﬁg}n SHrfage ang dhe atdeasbong dde
Of wafl, %H@reﬁﬁnfggréitnﬁ%é 8668k cBHl"foig#bSt rate assenbly,

formng at support mate over the at |east
one conduct i Y@mingmbtdHeasabne cadoetivegnateridlesstin theeopening on
support ;material and th t | east one ondyctive
mat er i af ?Fh‘@lecfprf??%g%ﬁﬁg}ﬁ tﬁa Opgig ang%%tl’i@%ba peyion of
sur f ace yRfuppdPsiriite SPS IR GRS Y DY _
planarization, and renoving the support materi al
Wi t hi n t he openiingat leasti suppogviaiena) oserdthe hieleestiope conductive
mat er i almagr}i it |east a portion of the first el ectrode;
and provi tﬁr?g’ a second el ectrode on at |east a portion
of the di el egdhéin Aﬁemt&@u@#m B3teridhghde Boda®bne
clai m 52, wherein %.orrri ng at | east support naterial
conpr i s&erducHyerinaterial Quipige pf the opering ko atdepst the toroastace of
e conduct | Lala : f ing a fill
1g)natelri aﬁ&éo%/uggr{t?aé Sglglg bg%%%{ﬁzégonégﬁ{nhe support film
wher ei n t he térhdvingtiersupporainategiabwithinlthsopdningopadi ng,
and further wherein _planarjzing at |east the support
mat er | aPPORHing RdiclitiSmatenaten didssteporien %Q@rffraq dectrgde;
at jgast the top surface of the substrate assenbly
conprises planarizing at least the fill materi al
out si de pofvidihg a sgreni etgctrodeomsatdenst 4 péitiomod theslielectat
%g@%?ﬁpeni ng and the at | east one conductive
T4 outside of the opening to at |east the upper
surface of the substrate assenbly. 54. The net hod of
claim53, wherein renoving the fill material within
t hé3. opdhe mythashirclaimss2; ihiprming at igast syppert pgterial
ggi ng a'i:oﬁaﬁﬁsc‘ets: one of a wet etch 30 and a dry etch.
forming a support film over the at least one conductive material; and

20 forming a fill material over at least a portion of the support film,
wherein the fill material at least fills the opening, and further wherein
planarizing at least the support material and the at least one conductive material -
to at least the top surface of the substrate assembly comprises planarizing at
least the fill material outside of the opening, the support film outside of the

25 opening and the at least one conductive material outside of the opening to at

least the upper surface of the substrate assembly.
54.  The method of claim 53, wherein removing the fill material within the

opening comprises removing the fill material using at least one of a wet etch

30 and adry etch.
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WD 2004/ 021434 PCT/ US2003/ 027166 55. The net hod of
claimb53, wherein renoving the support filmwthin the
wop@aiozg3conpri ses renovi ng the support fil m uBCTHYSAN3/027166
| east one of a wet etch and a dry etch. 5 56. The
rret hod of claim55, wherein the support filmis forned
material that is renoved at a rate faster than

S | aRhameliod of fhimge. wherehgomeying it wrad dibmpyighin the

S .l DU Sl Lol e

cl anda 83, ctethher ein the at | east one conductive materi al
conprises at least one Goup VIII netal. 58. A nethod
for use in formng a capacitor, the nethod conprising:

Br gyi di Mge ﬁleﬁi&séffc%ﬁ BSRGRInvihe Rgipest ﬁlﬁa RToPRANYMAY
defined through an 15 Upper surface thereof, wherein

t heatgpiehthatjisiremdedd atedab;fa&éerbhﬁmmaiﬁsdra’c Hsssugiace ofthe
I east

o B8R ity ite R A MRS ARy Ry AIEa BREra

suweagehamﬂaﬂﬁ&ta{ | east one side vval [, wherein
form ng the electrode conprises: formng at | east one

conductive material wthin the opening on 20 the at

1|0e§§t o@‘ﬁe Eﬁo ot c?a%fn' 5@' e HlethQQ @5 9ncQ (ngtl mgt%ﬁglt
et ot

a portion e upper’surface o e su
as semptiges af pastiong Gabup ¥ mesllppor t naterlal over t he
at | east one conductive nmaterial, renoving at | east
the support material outside of the opening to 25 the

at skeasty BB%o§ PRHAKE b FRmirR! aeéa;paéuo@,ythe LR c%ﬁ{ﬁrféﬁr

renovi ng the at | east one conductive nateri al outS| de
the operividing e seltstiagessentie incpplérg sLericae Cbrﬁncchélrough an
ubstrat

DRp b RERR, Sneitime oBOmE e By BBRf:om TRAE

MabElhdtlon®Bida wal 1@ EhdmeRREt &R t@thetdppel durke;el ectrode;
30 and providing a second el ectrode on at | east a

por t i onfgminhe figiteleswodq en thahobom sitfagrandthogdersponusde

PCTv’aHS%RQé( 1%%%%% the electrode comprises:

forming at least one conductive material within the opening on
20 the at least one surface defining the opening and on at least a portion of
the upper surface of the substrate assembly,
forming at least support material over the at least one conductive
material,
removing at least the support material outside of the opening to
25 the at least one conductive material by planarization,
removing the at least one conductive material outside the
opening to at least the upper surface of the substrate assembly, and
removing the support material within the opening; and
providing a dielectric material on at least a portion of the first electrode;
30 and
providing a second electrode on at least a portion of the dielectric

material.
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59. The nethod of claim58, wherein form ng at | east
support material conprises formng a support film
wo@e@d/02tag4 at | east one conductive material, WhET/E52003/027166
removing at |east the support material to the at | east
one conductive material by planarization conprises
pl anarizjng the support film outsjde the 5 opening
i P

thedat Keamethodeof clpim i Wb%re%fpemn&at E?&%’fswa@rbmamél
op@ah,gxgsgs 28hind 4 5\%}%}%& fFYqucSv%k rR Y 8 bhgudle LeRsal,
one C uctive nma rra out si e t he openi ng conpri ses

r eweiengretios it at lleatsthe smmpodonateddlity ¢hermtleasi @le condisitie

R e S o b PS5 i
aNgpchith 16 RS Gfleast Qnggondjﬁ&ﬁ/erfﬁitgﬁﬂ Ritsidd G R SfbniY)8AET N

renmovi ng the support filmwthin the opening
c o ﬁpthes @fbenemmcwglgt theatdlegsp ona candpetiveshaigrialtoutsedesthe one

o aPsrbestifiies P el Gl sflsill opd Bafthstiy finlBRhI R ¢ the

| eapéningment eketht app& eligfsder the Qbktdie aGeMBY GRipSdt $daknehe
of silicon nitride, silicon oxynitride, an oxide

maebe gt etchard s gnvetdh gl ass. 62. The method of claim

3, wherein the at | east one conductive material is

O forned of at |l east one Goup VIII netal. 63. The
nmetbod The adettiath d&]aimt oy ehercirhenouingahe suppberfilal wittin the

least fills the openin c)Ilita_gtilurther erein enDV|

t h&PERNG EIRRTiSSH éen&%‘ﬂ% SYRPORGH1E} Pine atdast P’a“eo'f{%\é(et efc
Op&Ry REHCAIPT i ses renmoving the at |east one conductive
mat eri al” 25 outside the opening using at |east one of
a wet etch and dry etch to at | east the upper surface

bst r.at e S 64. . The net od. cl.ai
(n6h e n IPE TSR ROt o BPE At SUPRAF. W 5 e e
0PBRHE REteFANRId RS réR IRY 08 EARisHHP POElicobhidideabilibsi NY
at | east one of a wet 0 etch and a dry etch. 38 WO

200¥y0ite3an exive WSROl ADP TIBEN g68S- The met hod of claim
64, wherein the support material is fornmed of at | east

one material selected fromthe group consisting of

si l62con The ietiete], ofldiincI8) whepeitniht &t dest oda condudtive material is
material, and spin on glass, 5 66. A nethod for use in

%%#W@ﬁﬂ‘ﬁa%QB%éWFS?UW{ Hmetahod conpri si ng:

63.  The method of claim 58, wherein the support material at least fills the

opening, and further wherein removing the at least one conductive material

outside the opening comprises removing the at least one conductive material
25 outside the opening using at least one of a wet etch and dry etch to at least the

upper surface of the substrate assembly.
64.  The method of claim 63, wherein removing the support material within

the opening comprises removing the support material using at least one of a wet

30 etch and a dry etch.
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providing a substrate assenbly including an opening

defined through an upper surface thereof, wherein the
wop@aiong3d s defined by a bottom surface and aPCT/@8203/027166

one side wall extending therefromto the upper

surface; formng a first electrode on the bottom

surface_and the at | east one sjde 10 wall, wherej

f 0Pt ngThreethodof elsim o orFiadas synppHimrierl iy @5@?& et
Col?:gé{%'hb\‘&té}?%l @éueaé Jnhh@gﬂohﬁ cORGRn Br Sftic oh RRridd, silicon

| east one s ace n| ng the openi ng and on at 'l east
a pomitride, amfoxmldnmateppwleancb&;mi acelagf. t he substrate
assenbly, formng a support filmover the at |east one
conductive material, 15 formng a fill material over
3t b.easi @Bl ﬁcdrqlrge af fohhim SlRpAYitor,fthé Method8hPkiBinghe
fill material at | east fllgls t he opening, renoving at

| east theoviding a ﬁ@lis@’aﬁeadssembéb’ neldingmsormening|definest trangh an

comtie R Tteet Sp8iy B8 Phertf i HerniPSL B0Fm swgee s
at af 1em bn@ﬁde Sandytchiing tm&fecrm & thewippérkirfaée;t he

opening to at | east the surface of the substrate
assenbl forminewBit algeireds onthe beaane spriace gnd mqqatﬂ%t one side

19P A1 "Iner@io ﬁg‘h‘(é agc&o'a@ céﬁipﬂ&f it filmwthin the
openl’ng providifig a dielectric material on at |least a
portion of tlfn&nﬁhg sttleastenﬁafomdectwea‘ﬁatam] withiw theiopgniag on

second rode on at ast rtl on of the
di el ect ﬁ? "ﬁ‘étt‘glel Sﬂfaceélf% W&g%ﬁ%}a&.lqﬁsg%pomon of

wher ei nt}%tv.&{lbbf‘ﬁlrfat!@o%e Isﬁ%ﬁﬁte%@&nﬂﬂfﬂdum ive 30
mat eri al outsi de of openi ng conpri ses at | east one

of dry et chi figrnangla sepportdtlmiivieyythetaé least dne @gndm;tme material,

onductive mater.ial .to | east sur f.ace
l§ubst rate as (gmﬂl%/a fi gén%@aéeﬁgflaé%efatﬁlpor[lon of t%e support film,
PCT/ US2Q@3fed2 thb Gl mE@rial b abEilRaHe 6 erﬁlllgﬂl m 66, wherein
removing the fill material withint openi

conpri ses r eftRPYIBE pHeast Ihelﬁlh@ﬁ@ﬂﬁ]a?}nddb‘? Wpaﬂ%l@e@iﬂde of
on e_ of gl V%ren?%ﬁg afalggst ﬁ{eyat ﬁ{a%{]one%oﬁ(?ucu—'cp Srart‘@ﬁﬁ] B

cl ai m 66, F'enovi mW|t|nthe
planarization,

20 etching the at least one conductive material outside of the
opening to at least the surface of the substrate assembly,
removing the fill material within the opening, and
removing the support film within the opening;

providing a dielectric material on at least a portion of the first electrode;

25 and
providing a second electrode on at least a portion of the dielectric
material.
67.  The method of claim 66, wherein etching the at least one conductive

30 material outside of the opening comprises at least one of dry etching and wet
etching the at least one conductive material to at least the surface of the

substrate assembly.

39



openi ng conprises renoving the support filmusing at

| east one of a wet etch and dry etch. 70. The net hod
w@pooglozissa 69, wherein the support filmis fornmedr/vs20a3/027166

| east 10 one material selected fromthe group

consisting of silicon nitride, silicon oxynitride, an

oxide material, and spin on glass., 71. The net hod. of

cl 68-m 6&be Mrthodioh claie 661 WheasiBremREng St matesialwithin the
IS

o1 oRieiia e ise Slenl R ERA il ik ot Kl e of ket
I naral digetuhng, the structure conprising: a substrate
assenbly including an openi ng defined through an upper
surface thereof, wherein the opening is defined by at
keast Offe SRFTAGE cla%Q 68! wh@reﬁtreﬁeemg Kb %lrﬁ%ﬁﬁﬁ fle
formed on the at least one surface defining t

0 pepﬁmtgg amaprases teaayingahp sunpodfilor usitgeat d‘pﬂ@b@nesqfrdf\a@ etabf
t he irate assenbly; a support filmfornmed over
th%pikllec t one conductive material; and a fill
material formed over at |east a portion of the support

film wherein 25 the fill nmaterial at_least fills the
opéti ngThg methpdeof slajrg @Puivhergin the aynportAilm s forajed of gileast

19V'BROh eha; gyl%c edfffcf1 %géuﬁconqah gbﬁ%ﬂlé@%&md@ LRomved

terra

Sutsiﬁﬁ’@ldefan@h&emuteﬁhlc aficespas s ghky when subj ected to a
predeterm ned etch. 30 40 WD 2004/ 021434
PCT/ US2003/ 027166 74. The structure of claim73,

whey ei nj,p ﬁ‘reﬁﬂﬂ e %alﬁl'%nh'géreanBgﬁﬁle&ft ofit codRRSlive ARErial is

mat eri al ecte rom t group consisting of silicon
ni farietd of 8f least one GooupnVHF me@]. an oxi de material, and
1§ﬁin on glass. 5 75. The structure of claim 72,

erein the fill material is formed of a naterial

thap is A gARURE f&ms@ldﬁbﬁdfr@sat Shdbdipe thdeidled & bpéihngatthe
the upper surface of 'the substrate assenbly whe

subﬁ@ﬁﬂ@@omwnangfedetern1ned etch process. 76. The

structur eu@stra%e' aas,ls 0 b71§ Blc\fmfré%e M?}Selﬂ?ngf de&'lnemg&éhaajn dp?)er

formed 8F"% Fes]
surface thereof, whereln the opening is defined by at least one surface;

20 at least one conductive material formed on the at least one surface .
defining the opening and at least a portion of the upper surface of the substrate
assembly;

a support film formed over the at least one conductive material; and
a fill material formed over at least a portion of the support film, wherein

25 the fill material at least fills the opening.

73.  The structure of claim 72, wherein the support film is formed of a
material that is removed at a rate faster than the material at the upper surface of
the substrate assembly when subjected to a predetermined etch.

30
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77. The structure of claim 72, wherein the at | east

one conductive material is fornmed of at | east one
w@e@dp2MB4 1 metal . 78. The structure of clai mF@T/US2003/027166

wherein the at | east one conductive material is 15

formed of at |east one of platinum ruthenium and

rhodi um_79. The structure of claim 72, wherein at

| eddt a Thestncsweof claie 78 opharsinithe smpprt filmds S o4 pleast
aS%ﬁymaverfaﬁseﬁ&wa?Iﬁft ag}gw V#ls?shh% 8 ﬂg&&{m de, SHc&D-

The structure erel east one
coogyritridecamatide materiak and spimed gbass.y wi t hi n t he openi ng
on a bottom surface and at | east one side wall

defining the opening, wherein the support filmis
fsorged qmb ¥rithldiof ol 72%&3&@&%@% i dt &Yl & folrlﬁ@é; bf@ne
conductive material, and further wherein the f

manetrial thas isremoeeil il rgrtew‘astm thart the nwtesial atghe zﬁp@Eurfme of

hod v tive terial in _an

R AR ORR S RBFE I BrelRs TP ol et r a o
assenbly havi ng at | east an upper surface; providing
an openlng defined through the upper surface of the

sulét r atlde soctard gl 75wbereinthe HE regienal iyformed af 7 rrsigt
ﬁ%ﬁ%Ug%@aSt one surface; 41 WO 2004/ 021434

)03/ 027166 form ng a stack of at |east one
corduct iThe stradterel odiclaiia 72U wherein the hieastode eorfduttive material is
material within the opening and on at |east a portion
of fermedipigk kagﬁngﬁ@qfs g&n the opening is entirely
filled by the stack; renoving at |east the fil
mat eri al outside of the opening; 5 renoving the
supBor t Thelshudutesif ¢bimf774 Whelta'methb Agleast enovonyctiveematerial is

LR BB BT R B Gl P

renmovi ng the support f|In1MAth|n the opening. 10 82.
The nmethod of claim81, wherein renoving the support
fi 178 outldegbuetre qfwbmmﬂ@nwhgremm lgashpporfign pﬁ@eé@p pusfase of

ongye ﬁl%gtlilgtg LY %‘ﬁftlg?%rﬁled%li} %ﬁ%a?fve H&?e ial. peni ng

CONpr1ses renvvi Vfand the at | east

one conductive naterlal outS|de of the openlng to at

| east the surface of the s bstr%te assenbl y y

%ﬂ Sar i Adeisghcture of claim 72, wherein the at least one conduc 1ve material is
formed only within the opening on a bottom surface and at least one side wall
defining the opening, wherein the support film is formed only within the
opening over the at least one conductive material, and further wherein the fill
material is formed only within the opening.

25
81. A method of providing a conductive material in an opening, the method
comprising:

providing a substrate assembly having at least an upper surface;

providing an opening defined through the upper surface of the substrate

30 assembly, wherein the opening is defined by at least one surface;
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15 83. The nethod of claim 82, wherein renoving the
fill material within the opening conprises renoving

w0 b@4/021484 mat eri al using at | east one of a wetP@L/TR2003/027166
and a dry etch. 20 84. The nethod of claim 82, wherein
removi ng the support filmw thin the opening

conprises renoving the support fiJn1usi§g at Iea%§Pone
of a weforarpgy stagigofat dgagt enedendyptive materiabiayapert IEmeanha
81 1R [ . oo '

¢ nGUAREER Sl b Snd UABCTety: o PO A i surkice,
outvhierbin the opbreing pemitingy fijled py #eastackat i on, and furt her
wherein rempving th | east, one,conductive materi al
out si dered"f‘o‘f%atgﬁaéﬁﬁﬁg{ll:@ﬁ’iﬁflﬁls‘%}gsﬁj%ﬂﬂ’gf’ AB°tHe at |east
@ne ConQufdyiNEthERhSdredilm eﬁ%ﬁb@@t@fotp%ﬁﬁg,opem ng to at

| east the upper surface of the substrate assenbly by

at | easremgangthewbleagstonhicnngdustitle thaieriet euiside of 3o opening;

The net hod of ¢l al.m 81.. wher.ei.n remving, t he support
fiIn1ouf%?%%n%ﬁw??ﬁémgggﬁw nggﬁﬂFngé ry etching the
suppor t rérhdvihg MRGupport filh widhe! @k BpddndO 2004/ 021434
PCT/ US2003/ 027166 renoving the at | east one
conductive material outside of the opening conprises
eas Ltghing ghﬁg t :
]ﬁiggt oﬁggggﬁgﬁéﬁﬁ%g%ﬁgferlgﬁn%g%§§¥§ggo tﬁgﬁgﬁgﬁ%%%Of
t o tiad ofeamgtant! Iemonipe thesit idasiome @bnduiveive mastriahdwtside of the
assemhly. 5 87. The .method of ai 1, wherein )
r e BT CURRKISE HRng | eﬁmﬂr&ﬁﬂ%fﬂ%} fie ehigad gan cppyluctive
CORPArRE SutdfRib of e pRBink 16 aS IR Ml subfabd6AHE SidGaRTasdehifbly
opening, and further wherein renoving the at | east
ondypbmduzdtione mat eri al outside of the opening
nprises at | east one of wet etching and dry etching
% e at |east one conductive naterial outside of the
0p@Ri NY The nthddestelaiinl B2, WhBRIin fwidvapahe filltdh@erial Qvithin the
substrate assenbly. 88. The nmethod_ of claim81
whepPeting penprigen geraonang thelfilhaaterinkysing at heast eneeot agjt sichg
co [ nmoving the fill material using at |east
ongggﬁ%gfﬁ%' etch and a dry etch. 15 89. The net hod
of claim 81, wherein renoving the support filmwthin

t he
20 84.  The method of claim 82, wherein removing the support film within the
opening comprises removing the support film using at least one of a wet etch

and a dry etch.

85.  The method of claim 81, wherein removing the support film outside of
25 the opening comprises removing the support film outside of the opening by
planarization, and further wherein removing 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 upper surface of the substrate assembly by
at least one of wet etching and dry etching.
30
86.  The method of claim 81, wherein removing the support film outside of

the opening comprises dry etching the support film, and further wherein
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openi ng conprises renoving the support filmusing at

| east one of a wet etch and a dry etch. 20 90. The
woredonoehi4efd cl ai m 81, wherein the at | east one PCT/US2003/027166

conductive material conprises at |east one Goup VIII

metal . 25 43

removing the at least one conductive material outside of the opening comprises
at least one of wet etching and dry etching the at least one conductive material

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

5 87.  The method of claim 81, wherein removing the support film outside of
the opening comprises wet etching the support film outside of the opening, and
further wherein removing the at least one conductive material outside of the
opening comprises at least one of wet etching and dry etching the at least one
conductive material outside of the opening to at least the upper surface of the

10 substrate assembly.

88.  The method of claim 81, wherein removing the fill material within the
opening comprises removing the fill material using at least one of a wet etch
and a dry etch.

15
89.  The method of claim 81, wherein removing the support film within the
opening comprises removing the support film using at least one of a wet etch

and a dry etch.

20 90. The method of claim 81, wherein the at least one conductive material

comprises at least one Group VIII metal.

25
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