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| NVENTI ON The present invention relates generally to the fabrication of 5
sem conducti ve devices, and nore particularly, to a nethod of funning
conductive material in an opening in a sem conductive device. The
invention also relates to the structures formed accordin o, the various
enbodi ments of the nethod herein set forth. 10 BACKGROUN e'?'FEWﬂQQﬁI’I’I ON
In the fabrication of integrated circuits, various |ayers, conductive

| ayers and |nsulatlw e formation
of sem conductive devices sucms dyna&%ﬁ%@%s ( DRAMS) ,

i nsulating |ayers are used to electrically separate conductive |ayers such
as doped 15 polycrystalline silicon, alum num netal silicides, etc. It is
often required that the condugiy (952 ' Cﬂgnnected t hr ough hol es
or openings in the insulating layers. uch™openi'ngs are comonly referred

to as contact holes, eTgep) m'&%ﬁumﬁéyf%‘“ﬁﬂf&d ch i nsul ati ng
Openi Ng ~ex

| ayer to an active area, Or visa . nds t hrough an
i nsul ating | a¥RicoRdhnBR e, m&ﬁa&tday&umg%% d c@,gg g0
opening is of particul ar |rrportance such t at stgetlci:)ll ?gﬁ{:#"r&a 'S‘I%gfl Cs can
be achi eved M@Q@w 1RO Bt "@Eﬁ W th
one or nore conductive naterlals Conductlve materials are gﬁ%#éf’ din
openi ngs whenupemydsdomged 2tbrding to oot &8bodifRRR OF Y Se Q&h&éﬁsw

sem conductive devices, e.g. Ms. Storage 25 capacity and Size afre
i nportant chdéemltt eristics of a storage cell. Generally, a storage can 2 28
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10 BACKGROUND OF THE INVENTION
In the fabrication of integrated circuits, various layers, ¢.g. conductive
layers and insulative layers, are formed. For example, dunng the formation of
. semiconductive devices, such as dynmic_ random access memories (DRAMs),
inauhﬁnghymmuxdmdectricdlysepmmconducdvchymmchadmd
15_  polycrystalline silicon, aluminum, metal silicides, etc. It is often required that the
conductive layers be interconnected through hales or openings in the insulating layers,
Such openings are commonly referred to as contact holes, ¢.g. whea the opening
extends through an insulating layer to an active area, Or vias, €.g. when the opening
| extends through an insulating layer between two conductive layers. The profile of an
20 opmiughofpmimh;impommcmchtharapedﬁcch:nctcﬁsﬁcsmbeachiewd
when a conract hole or via is provided and then filled with one or more conductive
materials.
Conductive materials are also formed in openings when providing certain
storage cell capacitors for use in semiconductiva devices, c.g. DRAMz. Storage
25  capacity and size are important characteristics of a storage cell. Generally, a storage cell



Is formed with a dielectric constant material interposed between two
conductive electrodes. One or nore |layers of various conductive materials
may be used as the electrode material. Container-type cell capacitor
structures generally include the formation 5 of an insulative |ayer over
exi sting topography which has been forngd over a substrate and t hen
openings are etched into the insulati ved ayer. These operﬁqﬁg many¢08ecess
to the underlying topography, e.g. for a cell capacitor, which may include

conductive riggididd with 8 dicleottid ¢6hstai® niitetbinttipdsed betwebs twatondwegvOns, etc.
Thereafter, a conductive |layer to be used for form ng the bottom el ectrode

of the cell chigreidenr One of moreidyars dfvatdodscontective anienigls mayrisk wed apthao be
formed on the upper surface of the insulative layer as well. A layer of
oxi de nat eri allectiyie ipfueeridhe used to fill the opening over the conductive
material . Thereafter, this oxide naterial is rempved to expose the |ayer of
conductive material. Tidenmigrosye cehyapasitaristrocmnts gerievallyindlude thie fosmatibnar e
outside of the opening, e.g. which an over the top surface of the

insul ativé | afeninsiative tiyer oSt existing ¢opagnaphy E@ndh nwgremhmmve
openi ngs, thereby form ng individual cont a| ners with exposed i" sulative
materi al bet mdnﬁmemmpmeuhcdmmruemmlwu Ehase ppenings digwiasesss 0
conductive opening is renoved, |eaying the aopening lined with a bottom

el ectrode forthe Hing, FRPEEPIY &-B S17 e SrM capacitnsavhich may incldercopductiver age
capacity and size are inportant characteristics in a_storage cell. 20 One
way to retai FeBiREs il COREcHY R E%F%’F’Eb‘%%mn%dgi*@&gﬂﬁf@w isto

i ncrease the dielectric, constan f the dielectric,layer of the staorage
cel | capaci t dAYer ¥hBF wiedk fergméﬁsgwma%mﬁwfté celliagacisg s fomped pithin o
is utilized l.i cati pns i,nt se et we ctrodes.

conduct i é@ rréﬁ%?g&gﬂ@h"é@ ﬁ'uﬁ‘ BHB?.FH'P %ltg lég"\%l | as
other Group Vil ta'osfqn%e ML ,n%etme$mwwnt neg%!,a-m 9. 328
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conductive material. Thereafter, this oxide material is removed to expose the layer of
- conductive material. The exposed layers of conductive material which are outside of
the opening, ¢.g. which are over the top surface of the insulative layes, are then
15 removed to separare neighboring conductive openings, thereby forming individual
containers with exposed insulative material between them. Nr;xt, the oxide material
still flling the conductive opening is removed, leaving the opening lined with a bottom
electrode for use in forming the container-type cell capacitor.
Storage capacity and size are importane characteristics in a storage cell.
20  One way to retain the storage capacity of a device and decrease its sizc is to increase the
' dielectric constant of the dielectric layer of the storage cell capaciror. Therefore,
preferably a high dielectric constant material s utilized in applications interposed
between two electrodes. Many conductive metals such as platinum, rhodium, iridium,
osmium, as well as other Group VI metals, and other transition clement metals, ¢.g.



copper, silver and gold, and Goup Illa and |IVa netals, e.g. alumnum and
their alloys are desirable electrode materials for such high dielectric
constant capacitors. However, many of the foregoing netals, e.g. Goup VIII
metal s such as platinumor platinumalloys such as platinumrhodium are
not easily planarized. An illustrative 5 planarization problemis shomn in
Figure AL Figure | A shows a cross- sect idonal portion of 2&EaPatam

device 10. An insulative layer 12 is fornmed over a substrate 11. An
opening 15 is fornmed in the insulative layer 12 which stops on the surface
of the substrate 11. To forma |ower electrode or bottom el ectrode of a
capacitor-type structure, a netal layer 20 is forned over the insulative

| ayer andopgerasilveniand gokd, ap-Groug 115 and H¥a ﬁmi:a;ls: fe,g. aluifinping tnd eirsilloyayer 25

o1 anar | 2 tepEAbIe FREaHsBReTiO Fr Mol g RRIBREAS P actrs; & r enoved al Sﬁ;’“
th the " por ig0eat, kil dBhohor IRy melioh HCQ’B‘*“?’H'SM Sl Sich sD51aRAGA! &9

resulting in t e non- port wever, wWn |n ure
| A, the rphtajuni alloys sucldes q:lertmlmarhodnmaarednmt eastip plmmzed egAnrnllnstmd.ge of

the o nn 15. . The ter.ial shed ipto,15 the center of the
ont ¥ orPlEhgBrition HODIEE jsBpwa I Figrs ) Ro: Bigdre | 3haws a{rostgertanal portion
pl anari Z@f'a%nﬁédiﬁﬁé@ve démmdjeiﬂfiﬁﬁ!a!tﬁe lﬂferflﬁ'g‘s foehidl over & BEbshafd P N&h

openi ng 15 produces an undesirable profil’e and i's further prob ematic in
renovi ng omhmngd§|lstfommﬂenlﬂm inggativedayervii Which isteps opdhé srfacs of Abe sﬂhslmtel n
ate w t.h t.he use of a

F 1 th
Ghown whdile o 1R fy R Stesfiine 5 Sptcthsechiond of Aosaltscitsfivie, Sisthre; & el eq
However, |sRe1R0 1‘§Q'érrﬁ5dc$'\lre?ﬁhé ﬁﬂul&ﬁ{r@laﬁkﬁh&ﬁ{ as’f) hhﬁfgkmt&pchﬂﬁ wswheﬂehﬁ@r hayer

12, the photoresist |ayer 25 is way fromthe netal |ayer,

t her ety hotoresiy 1ayer 23ria denmedixver ﬁhmm@l layrer 296@ tcpmbetdrf ﬁlhﬂnemeaing Ber as

Shoun o (5 RSB b SRt P P SRS Gy Mok g B 20°°

portion of the metal layer 20 which is outside of the opening 15, resulting in the non-

dashed lining portion 30. However, as shown in Figure 1A, the metal is often deformed or

. smeared at the upper region or edge of the opening 15. 'The metal material is pushed into

15 - the center of the container opening 15 as represented by projection 35 during the

planarization process.. Such deformation of the metal in the container opening 15 produces

an undesirable profile and is further problematic in removing the resist frmterial 25 from

within the opening 15.

As shown in Figure 1B, a further problem associated with the use of a metal is

20 shown wherein the metal layer 20 is not planarized, but instead is etched. However, upon

wet etching the metal layer 20 back to the insulative layer 12, the photoresist layer 25 is

pulled back away from the metal layer, thereby allowing for undesirable removal of
portions of the metal layer as shown by the undesirably etched regions 40 in Figure 1B.



conductive material in openings in sem conductive devices. There is also a
need for better structures containing conductive material formed therein.
5 SUMVARY OF THE | NVENTION I n accordance with the invention, there is set
forth a nethod of providing a conductive material in an opening. The
process involves first formng a conductive mterial in the opening _and
over at |east a portion of the insulatie material which Z%Fﬁbrltﬂﬂgggé of
the opening. Next, a netal-containing fill material is formed over at | east

a portion of the condpgsi Wiﬁéediﬂﬂi&&hﬁh%w'nﬁ&ﬁéd%ﬁ%ﬂfgthe

metal -containing nmateri al is located in the openi ng. At | east portion of
the conduct i ¢endikies indteridlih Upesingd in!somicoRGRINE devices N ThedeaiBMSsneciBE €af t er,
at least a portion of the nmetal-containing fill material which is inside

t he openi ng ibertbiveiciuedivoatkinidd codiuctivevnitihia formedtdigteinpr ovi des a nmet hod of
formng a bottomelectrode of a capacitor. A second conductive material is
provided within an opening in contact the first conductive material. The
second conductive material is also provided over at |least a portion of an
insul ativ® material which is outside of the opening. Next, a netal-

containing fill material is provided over at |east a portion of the
conductive material 20 whi chSUMMARY @R THERNNVENTEON which is over the
insulative layer as well. At least a portion of the netal-containing fill

mat eri al which is i Feagerdanes witk thcrigvantionghere is shbrthia methadrof peavidingla
conductive material thereby fornms the bottomelectrode of a capacitor.
Al so i ncl ude@?@cﬁ"’mﬁéﬂ iR PPREI Rbe progeshinyelves frst farmaingalconduative openi ng
Wher el i t o GBEARHE e OB TEAREAYE SO BB Ok e iBeNsEHe sl WBIh A | he
substrat fo FL&&;& of :thf):no%%ﬁitnlgv %Icr;gtaeurnétgl[ujnaiqug il in}a%gial is formed over at least a

pordon of the condu;ﬁvc rmaterial such that at least some of the mctal-:containing

material is located in the opening. At least a portion of the conductive material outside

 ofthe opening is then removed, Theresfter, at [east a portion of the menl-conmmng
ﬁﬂmateﬁdwhicbisinﬁdctheopeningisﬂmnrcmovcd. |
15 The invenﬁon&rthcrpmvidcs a method of forming a bottom electrode of a

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

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

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

conwining fill material is provided over at least a portion of the conductive material

20  which is inside the opening and which is over the insulative layer as well. Ar least a

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

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

capacitor.

Also included is a method of providing a conductive material in an opening
25  which has been provided in an insulative material over a substrate, whercin the opening



over at |least a portion of the inside of the opening and over at |east a
portion of the surface of the insulative material which is outside the
openi ng, Next, a tungsten- containing fill material is deposited over at
| east a portion of the conductive nmaterial 5 which is over the surface

portion of the substrate and which is over the insulative Eagerial ﬁgtside
of the opening. At that point, the tungten material at |¥h5EPREAYRR0Py
fills the opening. At |least a portion of the tungsten-containing fill

material and ddaRacrCuieiiEd porBol B Eici sabstiat. Hirst, S cOMiictve tatdifalis dkpoktedrat er i al

outside the opening is then renoved. The renoval is effected by

pl anari zat i ongyeMNgXeast & bottRASSF the PIidk iof the WpehiAg add ovétng hanr-postivroofitheg fil |
material is renmoved fromthe opening. According to another aspect of the

i nvention, a skfatcftheingalative marrit wikthis bunide ché dfening, | Nadt) afungeedvat er i al
over the substrate. There is also a conductive material forned over at

| east a portisardhing GH navedah Balepbsitcl @vane ivang pordomufihe abnduzded materigor t i on
of the insulative material which is outside the opening. A

t ungst en- Gontwhinh Bepvéstht isittfacapoetioradf the substrate dnd wdichds ovee detinsulgqtive t i on of

t he conductive material which is inside the opening and which is over the
insul ati ve neamewckslloutsidessfitbe opening oAf that paintg thetthagsten materigirag asspagialiy ai ni ng
fill material _ at least partially fills the opening. Another structure of
t he i nvent i orfillsitboopeningi Atdesst s porsionof shetmagsen-romsaining Bllanatoral and the over
the substrate. A conductive material is formed over substantially all of
20 the i nsi decondnetye aaserial Feaves ghe insulative matsriab onteide theppeningis the or i al

is formed over the cgnductive terjal ang substantially til|s the opening.
The conduct i VémeHed Tha remony iy %ﬁs&"é‘ﬂ‘-‘@&ﬂ?a&%ﬁd‘kﬁ%éﬁpw &he

hvent 1 ortt s HEEE-CoAGE AL i eorre) GERFBUEPSIE 25 & capaci tor and a
bit L1 ne conduct i ve ol il Rl SOA Tt Btk S el cSlpRREY "9 1S ©
' substrate with an insulative material over the substrate. There is also a conductive
marerial formed over at least a portion of the sutface ofdie‘opcnig'gandovcratleasta
portion of the insulative material which is outszdc the 0pe.nmg A umgsmn-conmining
£l material is formed over ar least a portion of the conductive matezial which is inside
the opening and which is over the insulative marerial outside the opening, such that
the tungsten-containing fill material at least partially fills the opening.
Another structure of the invention also contains a substrate and an insulative
material over the substrate. A conductive material is formed over substantially all of
the inside surface of the opening. A tungsten-containing £ll material is formed over
the conductive matertal and substantially fills the opening. The conductive material
and the tungsten-containing material are substantially co-planar at the top of the
opening.
| A farther method of the invention is useful in forming a bottom electrode of

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




provi ded through the surface of an insulative material provided over a
substrate in the device, such that at |east a portion of the opening
contacts a fast conductive material. A second conductive material is then
provi ded over at |least a portion of the surface of the opening which is in
contact with the first conductive material, as well as over at 5 |east a
portion of the surface of the insul ativé materl al whi ch i48 6gbelaty 20Re
opening. A protective layer is next provided over the second conductive
mat erial A sgrovided teugintheissrfide e ap insulatiiecnitiviab povided over ogubstrdte in they er
and through the second conductive material which is over the insulative
mat eri al, as degice, sashtﬁmwlgmnpemmnﬁmhmpewsrmnmtsalﬁrsmmdm mategial t i on
- of the second opening contacts a third 10 conductive material. The

. protective |aywon@mmemedwmmﬁedthwmmonOﬁ&cuumqt's next
provi ded over the second conductive material which is inside the first
openi ng and mmw@hqmopmmmP@qwemﬂd well asrevetaseni ng.
The metal -containing fil materlc%I is further provided over the second

openi ng s&ch Q%P@W@nr?@ﬂ%ﬂﬁ%ﬁ WWWFI’“%WM’%&“W%@#WS& y

fills both the flrst 15 and seconpd opem ngs. Abit line conductive plug is
t her eby f or mPEOEFAVEHYEE BASKLP nd%%’?“&% tAengond t he

nmetal -containing fill nate and cond cti eri h is over
e i el 5B S 4 i
Cpent 1 1+ bl i B et areell i i 1o
fo;gﬁgt Iover i) eﬁgﬁw ‘ﬁto’g? i}%@? %%"hg W&eﬁ’ﬁ%w & rial. g Lhe
glcj)ch tha#gt hga#&ﬁﬂ l'dt‘lerl aI sﬁ over meg con?ﬁg’tlve &‘y%“‘gﬁ?@f | east
e Somt bl H‘%"“Pﬁ ter| ag are t en planui zg@ sucﬁﬂﬂa'@ﬁ%ﬁﬁ?t%

met al - contai ni ng
February 200gpening and which is over the insulative material outside of the opening.

The metal-containing fill material is frther provided over the second
opening such that the metal-containing fill material at least partially fills both the first
15  and second openings. A bit line conductive plug is thereby formed in the second

.‘:L

opening. Next, at least a portion of the metal-containing 6l material and the
conductive material which is over the insulative material outside of both openings is
removed. Thereafter, at least 2 portion of the metal-containing £ill matedal from the
first opening is removed so s to form the bottom electrode of the capacitor.

20 The invention also provides a method of planarizing 2 conductive material
formed over an opening without substantially deforming the materal. The conductive
material is contacted with a metal-conraining £l material sach that the fll material is
over the conductive material and at Jeast partially fills the opening. Thc conductive
material and the metal-containing fill material are then planarized such that a top



portion of the conductive material and the fill material are substantially
co-planar with a top portion of the opening. Additional advantages and
features of the present invention will becone nore readily apparent from
the follow ng detailed description and drawings which 5 illustrate various
exenpl ary enbodi nents of the invention. BRI EF DESCRI PTI ON. Of TEM DRAW NGS
Figures 1A and 1B illustrate probl ens adsoci ated with pl o4FEB{URY 2005
conductive 10 netal devices. Figure 2A is a cross-sectional view of a

seni conduct i 88N bf theicindittive RatkaPaidihesl iegiabire buthtanGally @rpladar githe 2B
IS a cross-sectional view of the device shown in Figure 2A'in a further
st age of fabrd@gt' n 3fxbEofehisg.2C i s a cross-sectional view of the device
shown in Figure 2B in a further stage of fabrication. Figure 2D is also a
cross-sectional vi evAdditicie sdvantapeand ifeaniregofl the phsem invendon wilidsecomage of
fabrication. Figure 2E is a cross-sectional view of the device shown in

Fi gure 2C i n more2€adily appearentStomythedblidwibg detaidedodescrifitipnapd dfwingsawhich
cross-sectional view of the device shown in Figure 2F in a further stage
of fabricati diustftegrariouBsxemplagy embxdiments of tanventiony of a further enbodi nent
of a serniconductive device in an internedi ate stage of fabrication, 8 28
February 2005 Figure 3B is a cross sectional view of the device shown in
Figure 3Ain a further stage of fabrication.

BRIEF DESCRIPTION OF THE DRAWINGS
Figures 1A and 1B illustzate problems associated with planarizing conductive
10 metal devices. | |
Figure 2Ais a cms-se;tional view of a semiconductive device in an
intermediate stage of fabrication,
| Figure 2B s 4 cross-sectional view of the device shown in Figare 2Ain a
furcher stage of &bri.cation. ' '
15 Figure 2C is 2 cross-sectional view of the device shown in Figure 2B in a
further stage of fabrication. | -
Figure 2D is also a cross-sectional view of device shown in Figure 2B in a
further stage of fabrication. _
Figurc 2E is a cross-sectional view of the device shown in Figure 2C ina
20 further stage of fabrication.
Figure 2F is a cross-sectional view of the device shown in Figure 2F in a
further stage of fabrication.
Figure 3A is a cross-sectional view of a further embodiment of a

semiconductive device in an intermediate stage of fabrication,




Figure 3Cis a cross sectional view of the device shown in Figure 3Bin a
further stage of fabrication. 5 Figure 3Dis a cross sectional view of the
device shown in Figure 3Cin a further stage of fabrication. Figure 4A is
a cross-sectional view of a further enbodi ment of a serniconductive device
in an internedi ate stage of fabrication. Figure 4Bis a croEs secti%ngl
view of the device shown in Figure 4A i® a 10 further st egfuary 200
fabrication. Figure 4Cis a cross sectional view of the device shown in
Figure 4B in a furkiee 38tingeross scéudmai view bfxhe devicpubewAlin Figure BAds s
sectional view of the device shown in Figure 4Cin a further stage of

~ fabricati onfuritierstage o€ fabdéicitiona cr oss-sectional view o a further enbodi ment

of a sem conductive device in an internedi ate stage of fabrication. Figure
5B is a cross sect iFigut 30 ipscmss settiondkviéw of thi devicd shownga Figute\3Bima furt her
stage of fabrication. Figure SCis a cross sectional view of the device
shown i n Fi futher58ge of fibri@giohurt her stage of fabrication. Figure 5Dis a
cross sectional view of the device shown in Figure SCin a further stage .
of fabri%ation. Fi Figuse 8P is s cepsyyecdonakviewy philg ideviceshown ig FigugedCdrashown in
Figure 5Din a further stage of fabrication. 9 28 February 2005 Fi gure 5F
is a cross Buthersnae of fabticasPni he device shown in Figure 5Ein a fluter

stage of fabrication.
9. Figure 4A is a cross-scctional view of a further embodiment of a

semiconductive device in an intermediate stage of fabrication.
Figure 4B is a cross sectional view of the device shown in Figure 4A in a
10 further stage of fabrication. |
| Fig;ure4Cisacrosssecﬁcnalvicwofthedevicesho&mﬂgureéBina
-further stage of fabrication.
Figure 4D is a cross sectional view of the device shown in Figure 4Cina
further stage of fabrication. ' '
15 Figure 5A is a cross-sectional view 0 2 further embodiment of 2
semiconductive device in an intermediate stage of fabrication. |
Figure 5B is a cross sectional view of the device shown in Figure 5Ain a
further stage of fabrication.
Figure 5C is a cross sectional view of the device shown in Figure 5B in 2
20  further stage of fabrication.
Figure 5D is a cross sectional view of the device shown in Figure 5Cina
further stage of fabrication.
Figure SE is a cross sectional view of the device shown in Figure 5D in 2
further stage of fabrication. ‘




Figure 5Gis a cross sectional view of the device shown in Figure 5F in a
further stage of fabrication. 5 Figure 6 is a block diagramof a
processor-based systemwhich includes integrated circuits that utilize the
structures constructed in accordance with the present invention. 10
DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS The invention in its

br oadest enbodinent is directed to a method of providing 48 E6RMAFY 2PAS
material in an opening in a sem conductive device, and to the structures
formed therefrom Refigi®BFes {\@bRisctavhal viewsr BB devidcRhbWE it Blglife 5B UPSt rate”
and "wafer", 15 which are to be understood as including si'licon, a
silicon-on-i fistthetstigsPEblicaonsi | i con on-sapphire (SOS) structures, doped
and undoped aeni conductives, epitndal |ayers of silicon supported by a

base sem conductive Figmaﬁ@tii0&9&5&66&%&&6%%&#&%%5&%5?&?5- I'n
addition, when reference is made to a "substrate” or "wafer” in the

fol | owi ng defurtheristagn of fabscationis process steps may have been utilized to
formarrays, 20 regions or junctions in or over the base seai conductive
structuredor foundathigure 6lisn blockdliagram of & peocesos-basextisysteimehioln ilides need not
be silicon-based, but could be based on silicon-germanium gernmani um

i ndi um phos pintegratedcingwits thatmolizesthaistuctures consemucted irsacoardamteavitiatheuesdnhier ei n
may al so refer to any W of generic base or foundation structure. 10 28
February 2008VRBR@}.ring again to the drawings, Figure 2A illustrates a

sem conductive device 200 in an internedi ate stage of fabrication. Shown
IS a substrate 212 and a |layer 214 of material, preferably insulative
material such as, for exanple, silicon dioxide or Boro-Phospho-Silicate

G ass (BPSG; formed over the substrate 212. The | ayer 214

10 DETAILED DESCRIPTION OF PREFERRED EMBODIMENT'S
The invention in its broadest cmbodimcnt is directed to a method of
providing a conductive material in an opening in a semiconducﬁvc deﬁce, and to the
structures formed therefrom. | |
Reference herein shall be made to the terms *substrate” and “wafer”,

15  which are t:o. be understood as including silicon, a silicon-on-insulator (SOI) or silicon-
on-sapphire (SOS} strucrures, doped and undoped semiconductives, epitaxial layers of
silicon supporeed by a base semiconductive foundation, and other semiconductive
structures. In addition, when reference is made to 2 “substrate” or “wafer” in the
following description, previous process steps may have been utilized to form arrays,

20 . regions or junctions in or over the base semiconductive structure or foundation, In
addition, the semiconductive material need not be silicon-based, but could be based on
silicon- germanium, germanium, indiem phosphide, or gallium arsenide. The term
“substrate” a5 used herein may also refer to any type of geaeric base or foundation
structure,



5 has a top surface 215. An opening 216 is formed in the |layer 214 using
nmet hods known in the at, for exanple, wet and/or dry etching. The opening
216 can represent a contact opening or via, or even a trench or recess,
and may or may not extend to the substrate surface (as represented by the

dotted lines 217). The opening 216 incluydes a bottom sur e 218 si de
wal |'s 220. Preferably, the bottom surfai 10 218 is a gerﬁgﬁpg}’%abggnt al .
surface fromwhich the side walls 220 extend. The side walls 220 may be °

' bstantially o th%%-hg . : %ﬁf s ' i gure 2A,'
glrj fhey Imaty )l;e {)f anot he tigaéﬁsite?g%oéartra\gl g’?ﬁ@%g‘ge, e%g%gél]%%ap%ﬁ“{lhgu
ticul ' tng. ' 16
et i ned by ek 200y Btertsfplenge o (RREMHD SRR SV bk @I TREE Mol 0, ¢
to th d fofidle : Anlidev ' ' : : | i cal
s(r)lape,e .ggee?rlﬁnog nowdatli’c; Fi llg;tt}l?e 2B, g%gui | I ug!t!I rqgét?% vdga%g{eﬁ%g“g%&%émm;g ga '

conductive BEbPHosphd-SilitaRECRARABIREG)2fbimb S ofls B dubftfhre £15.0 L\ gmat eri al
222 is fornmed ove#ﬁ% he surfaces 21%3, 220 ‘\:/.\hi ch defi r?ee the?gﬁfei |\r?'84216. The

conduct i e MRk £ Ebpdurfade S15. R op@iiSE 256 islf@RRH iR HREjcr 24 hinf Aeciodsl aces 218,
220, and nore desirably is fornmed over - a 20 mgjority or even substantially

all of the inewién sy drféasexdrhfle, WeandVoedeadhing i e optRing2)¥ cag22 i S shown
as a substantially conformal, single |layer of material in Figure 2B, but
t hose ski | | eepresent eomrudt opedihg bEviagor oven & rranchi draecesy) divd iriay ©r ARy @bt al 222
may or may not be conformal, and may al so be conprised of two or nore

| ayers. The cxtend de thesabstrant srfied (a8 Pépresenteid by thedotteddihes 217 Jo [Therpesing nor e
Goup VIIl netals, together with 25 their alloys and conposites, and thus
can i ncl ude 23fandudesa botromansrfars 218 andasideuralls 220.2Breferibly,ahy ba®eh susficdi um
osm um and rhodium and such alloys as plati numrhodium Platinumis the

pref errd cSABiAe sensraliiberizontal susface from which the side wallsi23Q estendh@'he sident i on.
Q h ) '
er walls 220 may be substantially orthogonal to the bottom surface 218, as shown in

Figure 2A, or they may be of another d:sxrcd angle or sha?c, dellaending upon the

particular environment of use for the opehing. Morcover, the opening 216 defined by

bottomsurf‘accilS and side walls 220 can be any shape suitable to the needs of the
15  skilled artisan, including a generally cylindrical shape.

Referring now to Figure 2B, one illustrative method of forming a conductive
material in the opening 216 is described. A conductive material 222 is formed over the
surfaces 218, 220 which define the opening 216. The conductive material is formed
over at least 2 pordon of the sucfaces 218, 220, and more desirably is formed over a

20 majority or even substantially all of the inside surfaces 218, 220. The conductive
material 222 is shown as a substantially conformal, single Yayer of material in Figure 2B,
but those skilled in the are will recognize thar the conductive material 222 may or may
not be conformal, and may also be comprised of two or more layers. The conductive
material 222 is desirably made ub of one or more Group VIIT metals, together with

25  their alloys and composites, and thus can include platinum, palladium, ruthenium,



sui tabl e conductive materials include other transition elenent netals, e.g.
gol d, copper and silver, as well as the Goup Illa and Na netals, e.g,

al umi num together with their 5 alloys and conposites. The conductive
material 212 nmay be fornmed in the opening 216 using any suitable nethod,
such as sputtering, chem cal vapor depo1sition (CVD) or |ow Eressure

chem cal vapor deposition (LPCVD), phys tal vapor deposi t4bhepriany 2005

el ectroplating -and el ectroless plating. Preferably, the conductive

material 222 igRira) otk and rHdliid] SEBEE allbyi & ﬁhd&&&-fhﬂaﬁﬁn.o?kanﬁﬁ% Aposaona
e

to several hundred Angstrons, which can vary "according to needs of the
skilled arti spoeferred chndickios matewlrB 22 ol @i ﬁ:&:ﬁcﬁhb&@fﬁﬁﬁﬁ%ﬁbﬂ?dﬁﬁﬁe” al 222

preferably extends outside of the contact opening 216 and over the top
surface 215 ofvitable coaduerive Rivtrialf behle nthee tagiopélentitimed?, d.g f%lcﬁfcsﬁﬁcm y
formed over substantially the entire 15 surface of the layer 214 as 'shown
in Fi gure 2B,angsilyeryas o tieCranpdilaang IVs actalsoe g, daimed, togehaudgetepnt | y
etched back. Also shown in Figure 2B are upper edges 223a and 223b of the
conduct i ve mealleys and cempositise ¢ | pper edges 223a, 223b extend above the

pl ane forned by the upper surface 215 of the |layer 214, and they are
bounded by the respBtGopdugtivamaserisl 21aay be formed i the opening 216 usigg ugpar ds
fromthe sidewalls 220 of A 20 the opening 216. Referring now to Figures 2C
and 2D, afteﬁ“*‘%@?d’ﬁé‘qdhﬁ“ééﬁm&%wﬂ‘apﬂm&mt ) ontosy prassuR24 i s

A e R A
her of nat ter . 283etpER A BT, oe Eohdiive areil 404 mtogBedtd e whi ch i s
ol anar i 200, otclies e ber &% 65 aatimd S s Hoadtg nrprn whieh der
‘can vary according to the needs of the skilled artisan.
' As further shown in Figure 2B, the conductive material 222 preferably
extends outside of the contact 'opening 216 and over the :ob surface 215 of the layer |
214. The conductive material 222 is prcfénbly formed over substantially the entire
15  surface of the layer 214 a5 shown in Figure 2B, or may be formed over any fraction
thereof and subsequently etched back. Also shown in Figure 2B are upper cdges 2232
and 223b of the conductive material 222, The upper edges 223a, 223b extend above
the plane formed by the upper surface 215 of the layer 214, and they are bounded by
the respective planes of the vertical lines extending upwards from the sidewalls 220 of
20 the opening 216.
Referring now to Figures 2C and 2D, after forming the conductive material
222, a fill material 224 is next deposited over the conductive material 222. The fill
material 224 may be any suitable matcriél which will protect the conductive material
222 from substantially deforming or smeazing during a planarization step, hereinafrer
25  described, The fill material 224 should also be one which is itself capable of ultimate



than the conductive material 222, and even nore preferably, should be
substantially harder than typical photoresist materials used in the

sem conductive industry. Preferably, the fill material 224 is conprised
substantially of a hard netal, and nore 5 desirably, a tungsten-containing

nmetal, which can therefore include tungsten, tungsten all ogs tun%sten
conposites as wel | as tungsten conpound$2 For exanple, tudfgkebruani?0Pbde
(WN,) is one tungsten conmpound highly suitable as a fill material 224, The:

fill nmaterirginoddndpyt phmardemion. AR fillshaeriab 24 slivudd depbs subsantisllydiardegues
such as CVD or LPCVD, using WF6 and silane (SiH4), for exanples, as

react ants. hiethesonduitive nizpdrial 222, wad evenahore preferably, shiouldi beanbstamtiabint ai ni ng
metals, which can include titanium titaniumalloys, titanium conposites as
wel | .as tit dardentiuotppicat pbotuesist aateriple psedyin pys semicanductive dmdustry.r i de (TIN) .
Preferably, the fill material 224 extends into at |east a portion of the
openi ng 21&®referablyothe fillmatrgal 224arsompnised substaniallyjof ¢ band) megak; wed moeni ng 216
as illustrated in 15 Figure 2C., More preferably, the 511 material 224 wll
subst ant Pal dpsisablyes tungstepontaining meealrhich ca thareforsinclude ungsten,rangssen:
edges 223a, 223b of the conductive material 222. T ise%%rpﬁécul ar :
enbodi ment s} TUOETLFD FRIBPOSHeh 3t Ells Ginesen sempayndsp For FengSKSsi 1 abl y,

e ok A O R et
L I g i
conductive W‘ %drfdﬂfﬁée)&%r g?ra aﬁéﬁsﬁ% c%?%“%&lfsﬂde of the
noxt 1 ohS ol Ui BaGRey fclnghhatlf, widh A Indlae dibind Baniely U7
2 pl anar i 2ayié), Al SnpoikF well o ARSH coboRbods hh o) Forchare €07 U Y
titanium nitride (TIN). ‘ ‘
Preferably, the £ill material 224 extends into at Jeast a portion of the opening

216 as shown in Figure 2D, or substantially fills the opening 216 as illustrated in

15  Figure 2C. More preferably, the fill material 224 will substantially cover, or be
substantially co-extensive with, the upper edges 223a, 223b of the conductive material
222. This particular embodiment is ilhustrated in both Fig-ure.ﬁ 2C and 2D. Even more
desirably, the fill material 224 will be substantially co-extensive with the conductive
material 222 over the top surface 215 of the insulative layer 214, The £ill material 224

20  will be distributed to have a thickness thar is typically within the range of a few
huadred Angstroms to several thousand Angstroms.

Referring now to Figure 2E, the portions of the conductive material 222
and the fill materdal 224 which are outside of the openingnﬁmdwhichareoverd;e
rop surface 215 of the layer 214 are next removed from the device 210. Preferably,

25 removal is cffected using a planarization technique which in general refers to the



mechani cal renoval of material at a surface, and typically involves a
flattening and polishing process used during sem conductive wafer
fabrication. For exanple, such planarization may include chem cal

nmechani cal planarization (CWMP), chenical nechanical polishing,

pl anari zation using pads and abrasive slurries, planarization usi ngpS fixed

abrasi ve pads- either alone or in conbi hation vmth sl ur ri€&FebruarnaPOBb| ui d
conpositions. Planarization is used to renove surface nmaterial for
providing a rhéchahiesiremond of matezisla a sirfae,wafaypicily invglvedheflaeching dndbr i cat i on
process. The preferred nethod of renmoval is CVP. The renoval or

pl anari zat i orpofishing psocruyused duringsemiconduatiye wasrfbricationa Foustamplegeeds st eps,
e.g. repeated planarization for several periods of tine, 10 alternated by

cl eani ng st eplanagzationxsaysincinde chengray mechanical planasivatian (GMP), chamied4 f unct i ons

to support and protect the underlying conductive material 222 during the
renoval / pl ac anechanird) polithing, Mmmeﬂmésb%%mﬁ, flansrizatips using

substantially, prevented fraom bej ng snheared, . s ed and pyshed out of
shape, e.g. d&x6dabrayye m@wﬁ%ﬂeﬁ%wrcaﬁp@ae% ﬂ? HH'@ openi ng

e nS. Subs CHRPPHFPYS. BFHORA e S0 gfs&%ei&@?%ﬁ?qrve teé't ad, “the
;ggm}tihof/\erﬂéhe cogg]uc Ivefﬂ%@?fﬁwgéfﬁ% he ove | ngT&l materi al
watoral 222 %mfe% ?@Sﬁ Th Ry rﬁ%ﬁf?@@”ﬁ%’%%ﬂiﬂhe Aol 1y
22@23?%&&“?@*’%%’%@ RSP 0. i BB i B

subst ant |1@II top surface 215 of the |ayer 214.
Thereafter, own I n I% 5 %@3 " substantially all of the remai ni ng

portion of the fl"m%&%mrﬁ%%z’ﬂmmﬁmn@od%aﬁw@w
removed fromthe device. 25 Anly method of renoving the fil rraterlal may be
utilized in phstesttBS BAderlyhidtindaErve material 222 during the removal /planarization step

so that the conducnvc material 222 is substantially prcvenbed from being smeared,

scratched and pmhcd out of shape, ¢.g. caused to form the undesirable overhang into

15 the opening 216, as was iliustrated in Figure 1A. Thus, the conductive material 222

remains substantially undeformed, After leuﬁon is comnpleted, the segments of
the conductive material 222 and the overlying fill material 224 which were above the
top surface 215 of the layer 214 are substantially all removed. Thus, in a preferred
embodiment, the conductive material 222 at the top of the respective sidewalls 220 is
20  substandally coplanar with the top surface 215 of the layer 214. In another prefcrred
embodiment, the £ill material left inside the opening 216 is also substantially co-planar
with the top surface 215 of the layer 214.
Thercafter, as shown in Figure 2F, substantially all of the remaining portion
of the fill material 224 which is inside the opening 216 is removed from the device.
25  Any method of removing the fill material may be utilized in the present invention.



14 28 February 2005 Preferably, a wet etch or dry etch process, or a

conbi nation thereof may be utilized to renove the fill materiaL If the
fill material 224 is nade up of the preferred tungsten or
tungsten-containing material, e.g. tungsten nitride, then stripping in

pi ranha can be wused to renove this tungﬁten mat eri al fro%:i:ngi de th§
opening 216. As a result of the 5 renovaf step in Figure 2EFePHEY¥S088ct i ve
material 222 is left intact inside the opening 216, substantially wthout -
bei ng snear e@referablyex wangtingr dayteachtprecessp ena combBibstion derbf rmap by ntilkzedanf or nal
| ayer of conductive material 222 is left over the sidewal k 220 and the

ot t om sur f acem ©fulit el mhetes osumadeup-o: Pr or

b f oveghe fillinhaseriap cHithrfilh sl 24 dsumadmug-ofue préférredituagiten
surfaces of the side walls are still desirably substantially coplanar wth
the top surf MASStEo-PRRUGNE pateripk 9.8 tupgsren itrided dhenstrippdey inpinoha capatsey f or
further processing as deemed by the person skilled in the are Referring
now to Fi gur EsegA0 remeyethissungsein matarial deom inside thecopsniag2dé: Asfa remfteofitheent i on
i n anot heé envi ronnmeng . éwg tion of a sem conductive device structure 300
'S fabri cit cEFReYALETRIAE b 05 cendusarg matedal 222de et dnwgt inddntheppeninghr ough
the 15 formaflon of a.contact .openin 02 prjor .to netallization of the
exposed cont éﬁ)’ 5y m@bﬂ“‘@?“"chfﬁ’%‘&?”ﬁ'&é@’ L?WPB’B!—P@‘%@”SGBQHate 307.
The cont act ni,ng 302 _na e orned.throu r. 308, which s
preferably ag%%%&%%%éw&??&lmﬁﬂzgﬁﬁ%’@‘ﬂ(‘ﬂ’@ﬂl‘g@@t abl e
materi al , us'!ﬂgt‘!ii cAy echni ,_SHch asa..wet ing wth

hydr ogen fl uori e%’@%il or&e@fr%(ésgfgfgrlﬁ?ﬁsﬁ%@ﬁﬁwaﬁ%égﬂortion
309. 20 Also 1885815 A [ . nd 32 ich each may
alternately %unc% i gﬁﬁeesés a vvorgil id%%agﬁsﬁwgbé@?mﬂ‘ﬂﬁ%%%. si des
of the gpge ﬂ%ﬂ(‘hﬂﬁ" 2 fﬁy‘%gm r@i:l] ,qgrﬁ,g&p ' to,1he
substrate 307, and t erg]f?{(zjreﬁt e o%gﬁgr?tgq'nay be escﬁ%?‘iﬂmdhy

sel f - al i gnediye Patsas kkill&f{)theReni ng. The device 300 further includes a
field oxide region 325 forned in the substrate. Suitably doped source/drain

r egi ons - Referring now to Figure 3A, there is shown an additional embodiment of

the invention in another cnvironmeqt. A portion of a semiconductive dcvxcc structure
300 is fubricated in accordaince with conventional processing techniques through the

15 formation of a contact opening 302 prior to merallization of the exposed contact area
304 of the surface portion 305 of thc substrate 307. The contact opening 302 may be
formed through layer 308, which is preferably a layer of insulative marerial such as
BPSG or other suitable material, using suitable etching techniques, such as wer etching
with hydrogen ﬂxlxoridc (HF) for example. Layer 308 has a top surface portion 309.

20 Also shown are gate stack transistors 321 and 222 which each may alternately fanction
as 2 word line or field effect transistor. The sides of the gate stack 321, 322 may be

used to align the opening 302 to the substrate 307, and therefore the opening may be

described as a self-aligned contact (SAC) opening. The device 300 further includes a

field axide region 325 formed i the substrate. Suitably doped source,/drain regions
25 330 and 335 are formed in the substrate 307 between the gate stack transistors




25 330 and 335 are fornmed in the substrate 307 between the gate stack
transistors 15 28 February 2005 according to processes available to the
skilled artisan. The opening 302 in Figure 3Ais further shown wth side
wal I's 340. Wth reference nowto Figure 3B, a conductive Material 350 is
deposited inside the opening 302 in the manner as heretofore, descrihed. As
previously set forth, 5 the conductive%rateri al is pref eésdgﬁpn-’@wzg Sition
el enent netal, e.g. a Goup VIIlI material, and nore desirably is platinum

a platinumc %qgﬂg frii:m: e I : ;. Ot | veo.mat efd al
netal s as prgw ous yt8|$en |o%%%?y£$§%u%%%#'i @%W%%’Rﬁ%ﬁy 1
material is fﬁ%@%ﬁ%ﬁ : a;,aﬂi | s 340 of the layer 308, as well as
over the sides o e évﬁh&?dgt ac %‘96321 and 322, and over the exposed portion
304 of the 10 top SWfReGeraite ndlv t}@mﬁ t k :

B b Haﬁiﬁ%ﬂ“ﬁ%&ﬁﬁ%?gg ?8%1&?09 of

conductive material substantially cOvers tne _ _
the insul ati w@ideaheb 302/nf e MafARGS herR tdfbnd Hekeribe, ﬁvﬂlﬂ} sé{%&ﬁ,' al
agai n as

360. which is next deposited over the conductive materia 1:’350,

previ ousl § descédndaetvehaedal islpréferably iadtandfibn eEmdRSmeaAD ). § WG $IIOr

. tungsten conpound such as tungsten nitride, or any other suitable material
whi ch i s har deteraljand Kot desirablgl 6/platinien, @ PidinGin dotnpBahe bk 2 pla8REm aMB¢, can
thus include titaniumand titanium conmpounds such as titaniumnittide. As
.shown in Fi gtmeothEr cadductvel thaveriat mictads as ppevisusly alnyiofieh fapiilic bd heilizedver s t he.
top edge portions 375 of the conductive material 350. Even nore
preferably, iTheconductivemateriallis 56bed eves whrsdidowallnd4(y of the tayerc308, ¥ewell i t he
conductive materjal 350 over the top surface 309 of the |layer $08. 20 As
now shown i nowirghe ddemf thagarpsiacks &ﬁﬁmﬂ 32 end oveiube expessdpiortiomB048oPtheand

o ok Yol i S0, o coeroos e
ADOVE: A 2 coven the top surfice portion 309 of the insulative layer 308, Further shown in Figaze
3B is a fill material '360 which is next dcposi:cd over the conductive marerial 35.0, again
Aasprcviou'slydcsa‘ibed.'TheﬁﬂmaneﬁalSéOisdcsinblyhmgst:nora;ansﬁen |
compound such as tungsten nitride, or any other suitable material which is harder than
15  the underlying conductive material 350, and can thus include tiranium and titanjum
compounds such as titanium nitride. As shown in Figure 3B, the £ill material
preferably substantially covers the top edge portions 375 of the conductive material
350. Even more preferably, the fill material 360 is substantially co-extensive with the
conductive material 350 over the top surface 309 of the layer 308.
20 As now shown in Figure 3C, the portions of the conductive material 350
and the overlying ll materia! 360 ouwside of the contact opening 302 are then
removed, preferably by one or more planarization techniques as described above. Asz
result, the top portions of the conductive material 350 are desirably substantially
coplanar with the top surface 309 of the layer 308,




result, the top portions of the conductive material 350 are desirably
substantially coplanar with the top surface 309 of the |ayer 808. 16 28
February 2005 1In Figure 3D the fill naterial 360 is now renoved fromthe
i nside of the contact opening 302. It is desirable that substantially al

of the fill material 360 be renoved fr t he devi.ce 300 lLhg a t I que
such as etching, etc., as heretofore dﬂéncri'bed. The deviﬁk§ﬁﬁﬁﬂ'y§§%gi gur e

3D is.now ready for further fabrication 5 according.to-the needs of the -
skilled arti san,In FignrecR I gher Sl miateriah34(his now aemoveddrom ghirlinside mfithedeposi t i on
of other conductive materials inside contact opening 302 over conductive
met eri al ce8BCt ppeningd2.i K irdeimble simr subsangially siofitho A8 mafteriah 868 beduct i ve
material 350 are still preferabhly substantially coplanar with the top
surface Zemoved fram the dovice 30busing,a taghnique suchias stching, atcl, \as defetofored, bent or
overhanging into the opening 10 302. Referring now to Figure 4A there is
set fort describedt Fe devibtshiomarin Figure B® is nowesudy dor. fukhacfbhdaitiddct i ve devi ce
400 i s shown fabricated using conventional processing techniques through
t he f%r macdostdingftoahe ngedsdfithe4kiled Snisin, mchaihgsfurtci meraftiaéion 6ed prior to
depositing a bottom el ectrode structure on the surfaces defining the 15
openi ng tigaalrdgpesidonof ether snmdhotine ratenials ibsde contem opening 362 wived t he
present invention. The device 400 includes field oxide region 425 forned
i n subst FeRAuCHYy magesial 330.| Anshowa indgure 3Dy rhei top porfians of tid0condBtiveni ch may
be suitably d BEd' Alﬁﬁo shown are gate stack transistors 421 and 422,

whi ch eaﬁﬁé’r’ﬂi 89 esrsaill peaforably substantially coplagar with thewoponrfices309 afithect
transistﬁ{é. @ﬁ;ir t layer 440 of an insulative material, e. g. BPSG has 20
been f or HEEF Whe And Aee ndssabsaantially deformed, hentanroveshanging b0 tite ppening!45 of

el erc#d:]i cg@y conductive material, e.g. polysilicon, has been formed in an
ope g provided in layer 440 to provide el ectrical conmunication

" between a top S%%%géégtg igE:?ce‘}X,C Ivelss:tforthaﬁxnhermbodimentofﬂlc

invention. A semiconductive device 400 is shown fibricated using conventional
 processing techniques through the formarion of 2a opening 402. Such processing is
petformed prior to depositing a bottom electrode strucnure on the surfaces deﬁ.nms the
15  opening 402 using one of the methods described in accordance with the preseat
invention. The device 400 includes field oxide region 425 formed in substrate 407, as
well as source and drain regions 430, 435 which may be suitably doped. Also shown
are gate stack transistors 421 and 422, which each may alterpately function as 2 word
line or field effect transistor. A first layer 440 of an insulative material, e.g. BPSG, has
20  been formed over the substrate 407 of the strucrure 400, A plug 445 of electrically
conductive material, e.g. polysilicon, has been formed in an op¢ning 447 provided in
layer 440 to provide electrical communication between a top surface 448 of the active
source/drain region 430 of the substrate 407 and a storage cell capacitor to be later
formed thercover, One or more barder layers may be formed over the polysilicon plug
25 445, including layers 4492 and 449b as shown in Figure 4A. For example, one or




source/drain region 430 of the substrate 407 and a storage cell capacitor
to be later formed thereover. One or nore barrier |layers may be forned
over the polysilicon plug 25 445, including |ayers 449a and 449b as shown
in Figure 4A. For exanple, one or 17 28 February 2005 nore of the barrier
| ayers may be conprised of such conpoun as titaniumnitxjde tu en
nitride, titaniumsilicide, or any ot heﬁi?met al nitride oréﬁFQWW&%Z@e
Iayef whi ch can fincdon as a barrier Iayer A second insul adve | ayer 443
is formed ovemotdéf thé bigier iapE4iinay by Cothpised oftfidh cdbpowpis ai Honit@P nitddejel i ned
in the second | ayer 443 using 5 avail abl e nethods such as etching. Wth
ref erence nowhgsttn gitride, 4ifnivm cilicidecdriaug otirt metahiitridetori mewlafivkieiger i nsi de
t he opening 402 in the manner as heretofore described. As previously set
forth, the cehidhcin fonctmn ard Biriscdayer. ed eccohd jnselativedar 443 is fedmesdeomer thet al  or
a Goup Lila or I'Va netal, and nore desirably is a Goup VIII material,
i ncl udi ng pl aﬁmmmhtphéayﬁnm Thy: opemprg #03s de%:@hamhnmdllam/ﬂ3m
conductive material is formed over the sidewalls 457 of the |layer 443, and
over the Bot taysilahly methodasghas exchibgopeni ng 402. Even nore preferably the
conductive material 450 extends over_ the top rface 459 of the insulative
HigurecB, arcppdy

| ayer 443. Further sYlufckerrass aow &0 ucrips masegpl 4694s deposited s next
obor | bed. — THEMAS e SRR ALP i Hs nercerspboye dSde B Breioutlseronh
harder 't han. (W6 SERAHSRMS PGB UR BIRETAREa Faiieion Hemeat et f G ol |11 ' °
Cegnents 475 TBFapaa pih 0L S Grp S R d 1haRny Pletipn Sl 7Tl
formed: oY ﬁ%{@“&ﬁ%‘é‘%w The feiuty kol & f“%%@*l el Gl

457 of the layer 443, and over the bottom portion 458 of the 0pe.nm3402 Even

roore preferably the conductive material 450 extends over the top surface 459 of the

insulative layer 443. |

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

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




As shown in Figure 4C, the portions of the conductive material 450 and the
overlying fill material 465 outside of the contact opening 402 are now
renoved, preferably by one or nore planarization techniques as descri bed
above. As a result, the 18 28 February 2005 top portions of the conductive
material 450 are desirably substanti al I¥ coplanar with t i&r% B surface 459
of the layer 443. In Figure 4D the fill 1®aterial 465 is r LMY #90bhe

i nside of the contact opening 402. It is desirable that substantially all’
of the fi ldoprirsonsof thseonscrvemutetial 450rodesirally substansally coplanasgvith

techni que such as etchin etc., as heretofore described. The conductive
mat eri al 456 topw&caﬁé?pgﬂg a@fé*e-apam tor bottom el ectrode as shown in
Figure 4D. A dielectric material layer 470 is formaa_lover t e bott om

el ectrode 450 ush@g&%@é&@ﬂ%*ﬁ@@%ﬂ oy fip pE the gaatact
dielectric layer may be any material having _a suitable diel ectric constant
such as Bagming zrozasitﬁs@mrablsalﬁt@bstwrﬁilmﬂ Oiﬂlq:@wwmbﬁé be mn)cnred( PZT),
(Pb,la)(zr,Ti)03 [PLZT| (Pb, La T|CB (PI'T],, KNOT, Al a0s, L Si 0=,
Taz05, 5Tr Gtomzh Zhodevieent Mmge'shnsr%tr—,mmre céecond or
top el ectrode 475 is formed over the dielectric material 470. In one

erbodi nentThe canductiveoateriad 450ithes Sactinny it crpeeigrrdarom sliegtredes HeWwror nmed of

a Goup VIl netal, preferably platin r a platinym any, as L. as

ot her condadigws %M@‘Fbﬂmﬁ% I@‘&?yﬂlﬁ(r%%@ﬁdo‘? Hﬁél‘? ‘H%&' P‘ﬁ##? be
recogni zed by one skilled, in the art |th r one or . hoth of
the el ect rsE: PAOFES EOPHR iREhe fﬁ%@ﬁfaﬁl Y P59 8sed for
capaci tor el ectrode structures als £0 t he

i nvent i on BaMiAg blﬁl"&!‘[‘ﬁfd@“ﬁ%"‘iﬂéﬁ B %ﬂ%& E%%if uﬂ'ris%oan el ectrode
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fabricate
a second or top electrode 475 is formed over the dielectric material 470. In one

embodiment of the invendon, the second electrode 475 may also be fgnncd ofa .
Group VIII metal, preferably plstinum or a phﬂuum alloy, as'w.ell as other conductive
15 material metals as heretofore described. It will be recognized by one skilled in the art,
| however, that cither one or both of the clectrodes may be formed ofulzy conductive
material generally used for capacitor electrode stroctures. It is also within the scope of
the invention that each electrode be one of several layers forming an electrode stack.
The structure in Figure 4D can thus function as a typical storage capacitor.

20 Referring now to Figure 5A, there is shown another embodiment of the
present invendon. According to this embodiment, it is possible to fabricate a bit hine -
conductive plug. A semiconductive device 500 is shown fabricated using conventional
processing techniques through the formation of openings 502 and 504 over the
substrate 507. The device 500 includes field oxide regions 508. Also shown are gate

25  stack transistors 509, which each may alternately fonction as a word line or field effect




conductive plug. A sem conductive device 500 is shown fabricated using
conventional processing techniques through the formati on of openi ngs 502
and 504 over the substrate 507. The device 500 includes field oxide

regi ons 508. Al so shown are gate 25 stack transistors 509, which each may

alternately function as a word line or field effect 19 28 ar 5
transi stor. The device 500 further incIE%es sui tably dopé@fgghﬁggygiﬁgn
.regions 510 which are formed in the substrate 507 according to processes
available to the skilled artisan. A first layer 512 of an insulative

material, e. gran@itSS THPEvIRe $00 FiateheR thetides suitably doped idudtes/ dof regfodsiH18t

conductive plug 514 has been forned in an opening provided in 5 |layer 512

to provide ekdidh dr€ flrne TAEHR sGBtia 6y S (TRl v Eingth Préc@ibes fAilibl i the gliDéd 510 i n
the substrate 507 and a bit |ine conductive plug to be later forned

thereover. Thgssfd,r & Erst GetS13 ofanihdutuibel thatesixl, 6.8, BDS s Gecrfoimid B0the

conductive .material, such as polysilicon for exanple. Second and third

conducti ve phulgtate507. Alfirst fumidbetiveplupgHid hak bEdiPfbrmed fpanogeamhgiprovideltth i n
| ayer 512 to provide electrical 10 conmuni cation between the source/drain

regions 580 hipék 512 Qrodde eledttical agramuhieition/fttedenithy shatepkihih RPIGOIEO in The

second and third conductive plugs are also fornmed of suitably conductive

mat eri al whi e sibytrdeS0handabie line catidi:éwe phig totbetlaties formed elicdves.
polysilicon. One or nore barrier |ayers 520, 522 have been forned over the

second and third ctThefnt comiustiveoplug3 b4 may Be folmed ef a tuirably whduaivet he
barrier layer(s) may be 15 formed from such conpounds as titaniumnitride,
tungsten ni t matkrial, stchoas ipolysiticdn for edample: Seennd anidthird wonductme plugsiSl G 518et al
silicide layer. Thereafter, a second insulative |ayer 525 is formed with
openi ngs 502haveRisodeén fornied fireopeninga prayided iy laye i3t toqaevidadomridah the art.
Openi ngs 502, 504 are preferably caontact openings which are formed using
avai | abl &0 et commynication bayweenothe dowriedriin rgjonsédgnnq@wn@meMadm erence

now to Figure 5B, a conductive material 530 is deposited
: which may formed thereover. The second and third conductive plugs are also formed

of suitably conductive material which may be the same or different, but is preferably
polysilicon. One or more barzier layers 520, 522 have been formed over the second
and third conductive plugs 516, 518. As set forth above, the barrier layer(s) may be

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

20 With reference now to Figure 5B,  conductive material 530 is deposited
inside the openings 502, 504 in the manner as heretofore described. As previously set
forth, the conductive material is preferably a Group VIII material, and more desirably is
platinum or a platinum alloy, but other transition elemenr mcul,ﬁ (e.g., copper, silver
and gold), as well as Group IIYa and IVa metals, ¢.g. aluminum, may also be utilized.

25 The conductive material is formed over the sidewalls 532 inside of the openings 502,




i nsi de the openings 502, Wn the manner as heretofore described. As
previously set forth, the conductive material is preferably a Goup VIII
material, and nore desirably is platinumor a platinumalloy, but other
transition element netals (e.g., copper, silver and gold), as well as
Goup Ills and IVa netals, e.g. alum nugb may al so be utid%égeg. 253;55%
conductive material is formed over the §Ydewal k 532 insi i 17:4 i ngs
502, 20 28 February 2005 504 in the insulative |ayer 525, and over the

is al so

bottom portigns 534 of the openi ngs. The conductive gater.i al

preferably Fﬁ?h‘b&‘o‘?ﬂ#‘%z’yﬁ !‘%&ga%‘gES%B°’6‘?°’1PH§“?"5)55?°?§EW'her shown
in Figure 5C,is a,protective. | ayer 5 Lch is pnext deposijte 5,over the
Structuro S89¢ PR Rt a8 Bireiy el v ey SERR SRR e

t echni ques. 55’gef erably, the protective |ayer 540 is a photoresist |ayer.
The protective layer 540 is used to pattern an opening in the insulative

phug 514 for the bitREEordia etk SCT CpondBR IR spf et pirtBebiald' 1, C°"
For oxang) cord i el S8 g tog ppiac iy 400 30 SRl 0 51T

a5 shown | n B! RRR LKt ks 900 3 phorRR . " ol

!58)662115 Ith ;Wﬂ-%gﬁ?gﬁhwgt%ﬁ?dﬁ%gjéabl y a. tsar 8%&3} t” ©

netal all oyﬂﬁrcon&&?&m S4ATWith thb polpiiliton Blul§19 Tbiethe Bit lihe chidiRtifd plagmPOUNd
| i ke tungsten nitride, osr any other'suitaglg material which is ha‘r’d r than
t he under|ymmw§mﬂy&m.en‘habon@a@pem 842 is'théh etchel dsing! suidiier i al
deposition step maybe preceded by & titani ugm or titanium msltri de

deposi t1®n etthing techiipes,dot examplpe diyrgctbdsihy TR CHE,anH drgoapias) . Wil |

coat the inside of the contact opening 542 to I nprove the adhesi on of netal
Wi thi n the Pigure 5B, the erch stop is the top surface of the polysilicon plug 514.

Thereafter, a5 shown in Figure 5D, the protective layer 540, c.g. the
photoresist layer, is removed. Next, fll material 545 is deposited over the serucmure.
500 as heretofore described. The fill material is desirably a ha:d metal, metal alloy or

15  metal compound, such as tungsten or a tungsten componnd like tungsten nitride, ot
any other suitable material which is harder than the underlying conductive material
530, If desired, the fili material deposition step may be prcccdc;:l by & titanium or
titanivm nitride deposition step in the contact opening 542. The titaniom material will
coat the inside of the contact opeaing 542 to improve the adhesion of metal within the

20  insulative layer 525. The titanium material may be deposited using @ CVD process, for
example.

As next shown in Figure SE, the portions of the conductive material 530
and the overlying fill material 545 outside of the contact openings 502, 504, 542 are
then removed, preferably by one or more planarization technigues, e.g. CMP, as

25  described above. The metal-containing il material 545 functions to protect the



20 insul ative layer 525. The titanium material may be deposited using a CVD
process, for exanple. As next shown in Figure 5E, the portions of the
conductive material 530 and the overlying fill material 545 outside of the
contact openings 502, 504, 542 art then renoved, preferably by one or nore
pl anari zation techniques, e.g. CVWp, as 25 described above, The

metal -containing fill material 545 func€ions to protect t#eFebrusgy288buary
2005 conductive material from spreading or--snearing into the contact

openi ngs 502 ondfdtiveAnatarisldon sprading crsmeiring intrthe cortactopepings $0hL S04 t he
conductive material 530 are desirably substantially coplanar with the top
surface 536 A¢a telalt ofiplaharization, it/ top popdons o thezgadeatiye matepial 83 arpor ti on of
the fill material 545 inside the contact openings 502, 504, 5 and_542 is

al so pr ef er aesirabiy bahstantialiy doplapapyithmee top urfaeh234 efzhe msnlative layss 5¢p. ime

| ayer 525.. Referring now to Figures 5P and 5G the fill materjal_inside
contact operfiddifions tize {pportemaf the ﬁﬂm‘ﬁ‘ﬁh&ﬁiﬁ-ﬂ%ﬁ‘@“ﬁﬁﬁ?‘%ﬁ% Whnt act

wi th the conductive polysilicgon pl, 514. Next, a protectiye.cap 555 is

Geposi t o oieH B47cs aisb prafarebly SAbei3RERIT O HATAT Wih BEiob SeHnce P PERIE 8T cap | s
desirably fornmed froma substantially non- conductive fmaterial such as an
oxi de. Ther é¥%er as shown in Fi gure 5G the filll material 545 is renoved

fromthe inside of cont act eni ngs ) lt.js.,.desij | e .t hat
Substanti al Ty al | RAFFEROR 1o EHPLTE 2ot on B palchial s ke Bpfniby
openi ngs 50 04 in . ' , t chi . : retofore
described. T %#?oﬂgdét#%%%ﬁvgﬁ &Eégg%gln&p Eggwrfnﬁ%ﬁ(;tﬁogﬁﬁcggga capaci tor
bottom el ect . j | t de: ] [ Due at | east
Dot o o et de8ich plios1 . NS BRI B IS RpdRcl it e Duc 2t 1o
her ei n " dgys CrdoRAHCrR Hiag's 6. AR IprSabtive ichyyis WRsirabiy SSEMEU RN RltRantiAIfUI-Y - A

conductive material such as an oxide. Thereafter as shown in Figure 5G, the il

material 545 is removed from the inside of the contact openings 502, 504, Itis -

desirable that substantially al of the fll mateial 545 be removed from the contact

. openings 502, 504 using a technique such as etching, etc., as heretofore described.
15 The conductive material 530 can thus function as a capacitot bottom electrode as was
ilustrated in Figures 4A through 4D.
Due at least in part to their improved clectrical characteristics, the
strucrures herein described have wide applicability in the semiconductor industry., A
typical processor system which includes integrared circuits that udilize one or more of
20  the strucmres formed in accordance with the present invention is illustrated generally at
600 in Fig, 6; A processor system, such as a computer system, for example, generally
comprises a ceatral processing unit (CPU} 610, for example, a microprocessor, that
communicates with ane or more input/output (I/Q) devices 640, and a hard drive
650 over a bus system 670 which may include one or more busses and /or bus bridges.
25 The computer system 600 also includes 2 hard disk drive 620, a floppy disk drive 630,



typi cal processor system which includes integrated circuits that utilize
one or nore of 20 the structures fornmed in accordance with the present
invention is illustrated generally at 600 in Fig. 6. A processor system
such as a conputer system for exanple, generally conprises a central
rocessing unit (CPU) 610, for exanple, m cr opr ocessor, a

(F:)ommni ca’?es W tg’l onU)e or nore inpu'[r})out%gt (1/ OI)O devi ces %élg?%ﬁ-fﬁiygoﬁérd_
drive 650 over a bus system 670 which may include one or nore busses .

and/ or bus b fagddem.accsSs Mamoryd RAM )660; ¢ stadronbObembryd ROM) 682 and, ihabe di sk
drive 620, a floppy disk drive 630, 22 28 February 2005 a random access
menory (I:\’AI\/pC‘-Iiieﬁ"f,il COMPARES sysneny ey insiude (ot@npediieral devices sudhive acamspact disk
conput er system nay include other peripheral devices such as a conpact disk
(CD) ROM dr i(@)sts@ﬁmwm wiick dsmhenmmamicatowith CRAD6EQ oventbe busi67®huThE 70.

The invention may be  used jn one or npre of the_processor, RAM and ROM or
it chip 5 cdm{eRtah mpybemsesinnssor mome of the pracessor: RdM andBOM, ot yehip shows

one exenpl ar conput er system archjtectur Jany others are al so possible.
i MBI i T
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| east a1@o0r einbddiments without departing from the spirit or scope of the invention, The

: invention is not to be considered as limited by mcbrcgohé-dﬁaip&on or
embodiments, but is anly limited by the scope of the appended claims.
What is claimed is: ' .'




of an insulative material outside of said opening, formng a

netal -containing fill material over at |east a portion of said conductive
material such that at | east some of said nmetal-containing fill material is
| ocated in said opening; renoving | east a portion of i iV e
material which is over said insulati®ve material outside %?F%gf@é}gpl@p:‘ang;
and renovi ng substantially all of said netal-containing fill material from
sai d openi ng. C?fA met hod of claim 1, wherein said nmetal-containing fill
material is har than said conductive material. 3. The rret hod of claim
2, wherein sai rret | -c n|n il terial a tungsten-containin
fill material. %&Fﬁ?ﬁ&}h ‘F%"i‘ﬁ? uc%ee?“éﬁeﬂa]slglafi‘ PEHGE SR G ni gg
fill material |s tungsten or tungsten nitride. 5. The nmethod of claim 2,
wherei n sai d net al - &snieg saidgonduciivevetsriekin spid qpeningandiqyst RIRRAR PO | |
material. 6. The nmethod of claim5, wherein said titaniumcontaining fill
mat eri al ofan insdlaimveumuteiibl oudside Gfsaleepaming;od of claim1, wherein said
renoving at |least a portion of said conductive naterial is perforned by

pl anarization. 24 2gheky dam¥étal0Saiingl il Meiehar o0ér & Rafd 4, potti@i of aklai d
removing at |east a portion of said conductlve material is perforned by

chert cal' gReARN & AkiAbARRS EALE Rl Sme DSaliBhaRC Alaithaif hatchiEabdhcl d

form ng o con matertal 1's per orne over a majority of the

surface of sa eni n
nsaldopenp g

removing at least a portion of said conductive material which is over said
insulative material outside of said opening; and
removing substantially all of said metal-containing fill material from said
opening.
2. The method of claim 1, wherein said metal-containing fill material is harder
than said conductive material.
3. The method of claim 2, wherein said metal-containing fill material is a

tungsten-containing fill material.

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

titanium-containing fill material.

6. The method of claim 5, wherein said titanium-containing fill material is
titanium nitride.
7. The method of claim 1, wherein said removing at least a portion of said

conductive material is performed by planarization.



10. The method of claim1l, wherein said form ng of said conductive materi al
is perforned over substantially all of the surface of said opening. 11.
The nethod of claim 1, wherein said form ng of said netal-containing fill
material is perforned over substantiglly all of said cond i tinzal .
12. The method of claim 11, wherei nzsa}ai d conductive mat er?gfﬁeég%é}g%dg edge
portion once forned over said insulative material, and said formng of said

metal - cont ai ngng fighj-j r;i%ﬁ&q_hpua{rﬁ ﬁg&%?éiﬂ‘égid%nﬁﬁi atSIdRs tARGkiBh lof saRver

said top edge porti e nethod claim1l, ereupon after said

removal of id nmetal.-, .cont.aini fill. terial ;and I.d_conductive

mat eri al m%ilﬁtwesmﬁ\?’é‘?l '8 8?@%@[}%&“‘3{?&%%&%? ,1 pp@ﬁﬁ%ﬁtgghduct ive materi al
is substantially co-planar with a top surface portign of said insulative
material . 14. %he rr@gﬁmfﬂlﬂd ofickaim hyh%%ﬁ@ﬂﬁowaogéﬂ&wﬁ 14e H}ﬂ#@lﬂf 15 |
material is substantially co-planar with a top surface portion of said

i nsul at i veerfrtmedioakr a mBjorGANCHE BDxfacksf sTideopeningod of claim 1, wherein said
nmetal -containing fill material is renpoved from said opening by etching.
17. The nethodi@f ciTaé Methodwdfailginnl, Sdicteit oaid doinivig ofiedid cbaductise frateriatiisover
sai d opening using a chem cal vapor deposition or |ow pressure chem cal

vapor depastdril oveF AbeRAtialR IS (e ikl @Spdiing The met hod of cl aim 1,

wherein said conductive nat formed over said opening using a

hysi cal Pt S. 119 ; 0d - Al , 0] id
Conaucti ve. mat b ar 11& pREE SR 1 Vs hRCHIR It Ebr oo OB AL I

20. The nmethod. of claim 1, wherein qQnducti ve nmat er'ial is forned over

saj.d_c
material is performed over substantially a{I of said conductive materia

12. The method of claim 11, wherein said conductive material has a top edge
portion once formed over said insulative material, and said forming of said metal-
containing fill material is performed so as to substantially cover said top edge portion.

13.  The method of claim 1, whereupon after said removal of said metal-
containing fill material and said conductive material which is over said insulative material,
said conductive material is substantially co-planar with a top surface portion of said
insulative material.

14,  The method of claim 13, wherein said metal-containing fill material is
substantially co-planar with a top surface portion of said insulative material.

15. CANCELED.

16.  The method of claim 1, wherein said metal-containing fill material is
removed from said opening by etching.

17. The method of claim 1, wherein said conductive material is formed over
said opening using a chemical vapor deposition or low pressure chemical vapor deposition

Process.




sai d opening using electroplating. 21. The nethod of claim 18, wherein said
conductive material is forned in a substantially conformal |ayer over said
opening. 22. A nethod of form ng a bottom el ectrode of a capacitor,
conprising: locating a second cond ive material within i =N
contact with a first conductive nmat®rial and over at |ea $@§£§gr ?%%kbf an
insul ative materi al outside of said opening; providing a netal-containing
fill material oyer g}, Eﬁe\%ﬁ&d ﬁf@ﬁﬁﬁ'lo%‘%&%%ﬂ coﬁﬁH&Wéttht%riHPfsefohﬁEd Whgch is
i nsi de sai d opening an Ich I's ovér 'sard 1nsulative naterial outside of
sai d openiqg; and rennvigg.s bstaqfiaLL all of said netal-containing fil
mat eri al FYORPITLS HRE 4P %??EP{F%. %?1u‘¥}ﬂ°ﬁ§§'hod of claim22, wherein said
at least a portion of said opening caontacts, a first conductive materi al

whi ch is under 13ai dThpartheyl obalainyHe whetein gaids coadugtiveomategiplelseformed o¥ex j r st
conductive material is a conductive plug under said opening. 25. The

met hod of said apeni@gusing eleetrelessgilatifg r st conductive material contacts said
substrate of said device. 26 28 February 2005 26. The nethod of claim 22,

wherein said sggondTaembikdd YEcIRh 4", valerdis said dwihameehertiabiiefoahed over
contai ner capacitor. 27. The nethod of claim 22, wherein said second

conductivg,; i ¥ ver substantially all of the surface of
Rl B GEAE b elct PETRE

sai d openi ng. claim 27, wherein said second conductive

material is fQrned.over supstantially,all of.the,surface of .said ..
insul ative mat i'i al Tgﬁtnéei 8#" 2 3%, Yh&ein Sid cOFdRHbE B5ferthl 18 Brthed in a

substantially conformal layer over said opening.
22. A method of forming a bottom electrode of a capacitor, comprising:
locating a second conductive material within an opening in contact with a
first conductive material and over at least a portion of an insulative material outside of said
opening;
providing a metal-containing fill material over at least a portion of said
conductive material which is inside said opening and which is over said insulative material
outside of said opening; and
removing substantially all of said metal-containing fill material from inside
said opening.
23.  The method of claim 22, wherein said at least a portion of said opening
contacts a first conductive material which is under said opening.
24, The method of claim 23, wherein said first conductive material is a
conductive plug under said opening.
25. The method of claim 24, wherein said first conductive material contacts

said substrate of said device.



opening. 29. The nethod of claim 28, wherein said second conductive

material forns a confornmal |ayer over said first conductive material. 30.
The met hod of claim 22, wherein said second conductive naterial is

provi ded by chem cal vapor depositi or | ow pressure cheg% JQQQDOS
deposition. 31. The nmethod of claim?Z2, wherein said second con tive
material is provided by physical vapor deposition. 32. The method of claim

22, wherein sabhg segRpnGROEY \M?]tc'léiﬁx Rt %br%ln kad e E'@ﬂiiu@ﬁv@h@a@éﬂaﬂ’% ating.
33. The nethod of clalm 22, erein said second conductive material is

provi ded ﬁ%ﬂ%%f?gﬁ%%qe%tsq %111 a}nlger%%ﬁm The net hod of claim 30, wherein said

second co t|°fied to a depth withi n the range of a
few hundred Angstro to everal thousand An stror;ris .The net. od of
claim 22, wheréin saPd rﬁ@ﬁa‘ﬁ Foflpln f2ngvhsrein sald esepon cgn Cﬁ‘ﬁ‘és‘f‘% fl
tungsten nitride and is provided to be substantially co-extensive W|th sai d
second cofimed over svbstantialy. alf thesurbise 0fisaid 2pgBNB6. The nethod of clai m 22,
wherein substantially all of said conductive naterial and said

met al - cont ai ni g fi The rraéRod adf Whing 27, swieareih sdd dettslllcahductiveahetetial is s
removed. 37. The nmethod of claim 22, wherein said second conductive

material  fpfag ov%@'sgbﬁeﬁ{titaﬂ?‘e@ll SPH{eoﬂﬁfacé%f shitf if¥Riaod Iﬂiteﬁfha(')dﬁlag of WARY ei n
said netal-containing fill " material is titaniumnitrid
opening.
29.  The method of claim 28, wherein said second conductive material forms a
conformal layer over said first conductive material.
30. The method of claim 22, wherein said second conductive material is
provided by chemical vapor deposition or low pressure chemical vapor deposition.
31. The method of claim 22, wherein said second conductive material is
provided by physical vapor deposition.
32, The method of claim 22, wherein said second conductive material is
provided by electroplating.
33. The method of claim 22, wherein said second conductive material is
provided by electroless plating.
34, The method of claim 30, wherein said second conductive material is
provided to a depth within the range of a few hundred Angstroms to a several thousand
Angstroms.

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

tungsten or tungsten nitride and is provided to be substantially co-extensive with said

second conductive material.




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

conductive material over at |least ajart of the inside of g i~ag and
over at |least a portion of the surf&dce of said insulati vezsr?te F?%&%@?si de

of said opening; depositing a tungsten-containing fill material over

at
| east a port! 080 3L dnehgf Piehhine A2dah WGRadi, Ko6r SAbdablae

portion of said ‘sub e an over  sal ative materia

outside of said opening, wherein sgjid tungsten-containing fil.l terial at
| east par maﬁmaﬁ apg pAid rﬂ%&ﬁh@%@éﬁlﬂﬁﬁkﬁ&@ﬁ &ﬁnlﬁglss%‘iea e TRl 15
renoving at |east a portion of said tungsten containing fill material and
said contmavede material which is over said insulative material outside of
sai d opening, said renoval being effected by planarization ; and renoving
substantial ly aFl ofThsaeihddiof)skhan-220mtharain saidfsebdndredretuctve fratamab domhs
openi ng. 40. The nethod of claim 39, wherein said conductive material is
fornmed togai€ Bhtfeledftodst i ve region formed within said substrate. 28 28
February 2005 41. The nethod of claim40, wherein said conductive nmateri al

is further forgged r [ 0§~ Sal 'nrgtf} : Ilhﬁit glg‘slaim
39, wherein sa:ggf co%ﬁgcl?%tggd %&Z@Flapﬁ grhgl;[eﬂfg%lgt eﬁeﬁ%netémglglwgct eg e%lrom t he
group conﬁi st ng. o% transition element netals, Goup | la nmetals and G oup
| Va net al S48 BHde. o hod of claim 42, wherein said conductive material is

at | east one nenber selected fromthe group consisting of. Goup_ VIII
metal s, copper 39si | demethgd|of pgayading a conductive material in an opening provided in an

insulative material over a substrate, wherein said opening is in contact with

a surface portion of said substrate, comprising:

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

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

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

removing substantially all of said tungsten-containing fill material from
said opening.

40, The method of claim 39, wherein said conductive material is formed to

contact an active region formed within said substrate.



alumi num 44. The nethod of claim43, wherein said conductive material is
selected from the group consisting of the Goup VIII netals platinum
osmium iridiumand rhodium 45. The nethod of claim44, wherein said

conductive material is platinum or pl ati num al | oy. 46. f
claim 39, wherein said tungsten-contazrﬁ ning fill material ?glﬁ%lbgﬁﬁ?qog’ be
substantially co-extensive with said conductive material. 47. The nethod of
claim 39, whergjin sai sten-~cont akni : | -er | i -F%Q]gg}qg].lﬁ as
to substanti al :43%/ fi?}jgg{éal 0062%“?%9‘{.6’ %&eﬁﬁs’eagdne%%dggﬁ ‘g%llngeglhfﬁs , wher eéan
during said planari zfatj on of said tungsten-containing fill material, said
conduct i vBYFipeTficy ofisaldqnsaignt i al |y undeforned. 49. The method of clai m
48, wherein said planarization is performed so that the top of said
conductive mat#8%i al The metbed mit ¢laim B9 ovhsrein seidviconductize tageddly sasle 1996t sai d
i nsul ative layer. 50. The nethod of claim49, wherein said planarization is
per f or medmembehsdlectabiromahe gronp icensistatgerfitahsition slehenamietald, GroamHfH meatts wi t h
said tungsten-containing fill material. 29 28 February 2005 51. The net hod
of claimg} G I®am&alsd pl anari zation is chem cal nechani cal

pl anari zation. 52. CANCELLED. 53. A structure for use in providing a

conduct i ve It g al 1hp i RPERkR 420 MBIl LT coflt e halbil €' 1SR T ve

mat eri al over said Su

member selected from the group consisting of Group VIII metals, copper, silver, gold and
aluminum.

44. The method of claim 43, wherein said conductive matenal 1s selected from
the group consisting of the Group VIII metals platinum, osmium, iridium and rhodium.

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

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

47.  The method of claim 39, wherein said tungsten-containing fill material is
formed so as to substantially fill said opening,

48,  The method of claim 47, wherein during said planarization of said
tungsten-containing fill material, said conductive material is substantially undeformed.

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

50.  The method of claim 49, wherein said planarization is performed so that
said conductive material is substantially co-planar with said tungsten-containing fill

material.



a conductive material forned over at |east a portion of a surface of said
openi ng and over at l|least a portion of the surface of said insulative

mat eri al outside of said opening; a renovable tungsten-containing fill
material formed over at |east a portjpn of said conducti i ich
is inside said opening and which is drJ‘ﬁer said insul ative ﬁﬁﬂ%‘%'b’aﬂoq?g;. de
of said opening, wherein said tungsten-containing fill material at |east
partiall'y fillsgsaigp0 %J&%fc?é}m :@‘%vh%&ﬁﬁ'g&l!ﬂﬁn zzﬁio '1571:15&%1 XYﬂgé&faﬂlcﬁla' d
openi ng furthef ‘conpri ses osI ng- sl ottom

surf ace. {gﬂ&rgj]*g structure of cI ai m 54, \/\herel n sai d conductive material is
formed ovB Stantially all of the surface of said opening. 56. The
structure of claim 53, wherein said conductive material is substantially
co-extensi ve with t RANGEEEER. of said insulative material outside of said
opening. 57. The structure of claim53, wherein said insulative material is
at |least one fOknbeA swh@uteetbrfussnint peviglingip combicEvé mipterial sinl arc @peningxi de
and BPSG 58. The structure of claimb57, wherein said insulative materi al
is BPSG 30 28 Febr pgm ngﬁQS 59. The structure of claimb53, wherein said
tungsten-contai ning fi material is substantially harder than said
conductive materi al mtﬂa&.subst antially co-extensive with said conductive
material which is over said insulative material. 60. The structure of claim
59, wherein said tungsten-.containin f|II gterial is tungsten or tungsten
nitride. 61. The stl"“glﬂsﬂgg %T“é’* E”l‘en sai d tungsten-contai ni ng
fill material is co- extenswe Wit h sa id conductive material on said

i nsul ative material 2 sopductiyg matesial; fopred, pven & lgpd 2 PoiHen &f ¢ sufage Arigiseti ve

material is at |east one _ _ . _ _
opening and over at least a portion of the surface of said insulative material outside of said

opening;

a removable tungsten-containing fill material formed over at least a portion
of said conductive material which is inside said opening and which is over said insulative
material outside of said opening, wherein said tungsten-containing fill material at least
partially fills said opening.

54.  The structure of claim 53, wherein said opening firther comprises a pair of
opposing side walls and a bottom surface.

55. The structure of claim 54, wherein said conductive material is formed over
substantially all of the surface of said opening.

56.  The structure of claim 53, wherein said conductive material is substantially
co-extensive with the surface of said insulative material outside of said opening.

57. The structure of claim 53, wherein said insulative material is at least one
member selected from the group consisting of silicon dioxide and BPSG.

58. The structure of claim 57, wherein said insulative material is BPSG.



menber selected fromthe group consisting of transition element netals,
Goup lila netals and Goup |IVa netals. 63. The structure of claim62,
wherein said conductive material is at |east one menber selected fromthe
group consisting of platinum rhodi iridiumosmum c 1 i Im,
gold and al um num 64. The structur (La%of cl ai m 63, wherei ngggi%gmg'Jy S
tungsten-containing fill material substantially fills said opening. 65. A

structure for yge i AnLPLRVL NSt clihjﬁpsﬁj,%ﬁéré{ﬁ sﬂ?attﬁﬁ%s%n-iﬁhtiﬁm%%[‘hﬁ%rial is

conprising: a substrate; an insulative materi al er said substrate; a

0
conductive . materdal forpged over substantial L] of i nsi fage of
sard opertgrngan et I, A EoRtiOR O Rbl el dod'ts r b Bt PO EEEREHE SO
said conductive material, wherein said tungsten-cqontaining fill material
subst ant i $414 gorduciige @&Feﬂlabﬁéﬁ”rhﬁﬁ?"e&ﬁél‘d:}‘fts%lvpé'b"?t%ﬂay 2005 further wherein
sai d conductive material and said tungsten-containing fill material are
substantial | y 6@- pl Thastre¢turerd daim 5, whereln spidriingsters@ntaihimgsfill matarad isof
cl aim 65, wherein said inside surface of said opening conprises a pair of
opposi ng aindsteivat ludgétiinAridot t om surface. 67. The structure of claim 66,
wherein said bottom surface of said opening is over a conductive plug. 68.
The structure gf cl ehEsBRemMNA @lifh $7wherdlf Yhl NS dIRESHtAiRIng AP nhtdraP s

surface such that sald conductive material and said tungstén-containing

fill mat e(r:&-g)liter?sri\?e wi Hbseslih%rcl)ﬂil%ltilvg n(fa?érpall an %&d%stuh]atﬁrglngatér?ﬁ. surface.
62. The structure of claim 61, wherein said conductive material is at least one

member selected from the group consisting of transition element metals, Group Illa metals
and Group IVa metals.

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

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

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

comprising:

a substrate;

an insulative material over said substrate;

a conductive material formed over substantially all of the inside surface of
said opening;

a removable tungsten-containing fill material formed over said conductive

material, wherein said tungsten-containing fill material substantially fills said opening, and




69. The structure of claim65, wherein said conductive material is platinum
or a platinumalloy. 70. The structure of claim®69, wherein said
conductive material is planarized together with said tungsten-containing
fill material. 71. The structure of 4l aim 70, wherein sai ﬂ%ﬁj

material is substantially wundeforned. 72. A nmethod of fo?%?%g a é#@gm

el ectrode of a capacitor and a bit line conductive plug in a

sem Condufinge wiRKlif SaidC QRALINA fatdplaP Yhal B Aunblib oA Gl RERHAN afche
surface of an insulative nateria provi ded over a substrate in said

devi ce, wherei t | east ortian .of said opening contacts a first
conductiv%ﬁﬁﬁ?ﬁ?ﬁ%?Tp%P3Vﬁggﬂap§9§%§8Rﬁug%nductive material over at |east a
portion of the surface of said pening jn pontgct,mﬁth said_first .
conduct i ve rmat 89 al ThadlyoRre af cdamsed.avpeem smd gpsidy, surfags pheaidotpening
insulative material outside of said opening; providing a protective |ayer
over sai dcorppinsd ageirddoppesingsidewals and3pbat®nFewsfagar y 2005 providing a
second openi ng through said protective |ayer, and through said second

conductive mat 7. al Thbisttictin® sfVd4ins 66,0whdrsinl satd vettomiserthad ofosaidvepdning is
through said insulative material, wherein at |east a portion of said

second Op%r'&%oﬁﬂﬁt%??lag?nt hird conductive material; renoving said

protective layer; pro g a netal -containing fill material over said
second conduct jye terial ich i s inside i.d i ichis
over said ins u{sg'ti vgﬁﬁﬁ%&l‘rg\lm cgaﬁrpsﬁl%dgﬂgllteﬂjs%a?{ghg%%{rl\?%}él? %gfrl%?ant%gg}l b

nmet al - cont aj ning fil |l terial is.further provided over said second
openi ng st t Sad; %Pr;ﬁﬂ?té‘fe- M?@n?ﬂ‘g fa19 | URgRIE Foltatging, ?’a]l]s tm"ﬁgﬁ“’gi 49y
fiils substantially co-planar with said top surface.
69. The structure of claim 65, wherein said conductive material is platinum or a
platinum alloy.
70. The structure of claim 69, wherein said conductive material is planarized
together with said tungsten-containing fill material.
71.  The structure of claim 70, wherein said conductive material is substantially
undeformed.
72. A method of forming a bottom electrode of a capacitor and a bit line
conductive plug in a semiconductive device, comprising:
providing a first opening through the surface of an insulative material
provided over a substrate in said device, wherein at least a portion of said opening contacts
a first conductive material;
providing a second conductive material over at least a portion of the surface of said
opening in contact with said first conductive material and over at least a portion of the

surface of said insulative material outside of said opening;

providing a protective layer over said second conductive material;




sai d openings so as to forma bit |line conductive plug in said second

openi ng; renoving at least a portion of said netal-containing fill nmateri al
and said conductive material which is over said insulative materi al

outsi de of said openings; and renoy g at |east a portio ? sai d

metal -containing fill material from¥aid first opening soa% eleUq'Br%ﬂo?ai d
bottom el ectrode of said capacitor. 73. The nethod of claim 72, wherein

sai d second conductjyve. rial 4 nrovi t i t he
surface of said fi ré%‘%{o@%?ﬁa&nﬁ 03’8?11?1 581%{9()&??-@%%??&;8% lg%néﬁ’d%lé %I]{/(gdg!rhrasg f‘edri al .
74. The nmet hod of , cl.aim 73, .wherein sai d,second conductive nmaterial is, at
Canst onEeanEondut e Baltial b, HEVEr St TRGIRNe Pt s Vel o Byt cpid

metals platinum rhodium osmium and iridium the transition el enent
net al s goingulative weaterighdwbenspreat leasida partion afiagid seonds opering gertactsan il
chem cal vapor deposition process. 75. The nethod of claim 74, wherein said
pr ot ect i veoddaytve mategialphot or esi st | ayer. 33 28 February 2005 76. The net hod
of claim 75, wherein said photoresist |ayer is provided over substantially

all of said second F&ﬁ@;ﬁqg]ga\{@ fRdceivE BlyeO0 as to be substantially
co-extensive therewth. 7.Tﬁe net hod of claim 76, wherein said second

cpen: 9 12 b ov edp i) BBl Sy O B ot SRR
e B SSe A chsLi OBy AT S ELERE 5l bt
conduct! Vgutgﬁlg eorfi s%.:lid iOScnziing, p“(?llle%'giinl sia(i:dolrhe?zll-%%htaining fill material is further provided
over said second opening such that said metal-containing fill material at least partially fills
said openings so as to form a bit line conductive plug in said second opening;
removing at least a portion of said metal-containing fill material and said
conductive material which is over said insulative material outside of said openings; and
removing at least a portion of said metal-containing fill material from said
first opening so as to form said bottom electrode of said capacitor.

73. The method of claim 72, wherein said second conductive material is
provided over substantially all of the surface of said first opening in contact with a first
conductive material.

74. The method of claim 73, wherein said second conductive material is at least
one member selected from the group consisting of the Group VIII metals platinum,
rhodium, osmium, and iridium, the transition element metals gold, silver and copper, and
aluminum, and is provided using a chemical vapor deposition process.

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

layer.



81. The nethod of claim80, wherein said netal-containing fill material is
provided to be co-extensive with said second conductive material outside of
said first opening 82. The nethod of claim8l, wherein said

metal -containing fill material is vided in said secon i
substantially fill said opening. 83%r he nmet hod of claim g%%%i@éai d
renmovi ng of said netal-containing fill material and said conductive
material from gyer Ld i ' ' k: . 2 [ i on.
B4, The met hod B cirly it bPLlatR TRk il MRICREIEHyer i b ATRH b6l
mechani cal I rizatian. 85.. Th t hod of claim,84 erejn .
substant SHoslRRY o OF s shehiid bR g Taled # b IRty Rt om
said first opening so as to formsaid bottomelectrode of said capacitor.
34 28 FebigE®itp005 86. The method of claim 85, wherein prior to said
renoval of substantially all of said netal-containing fill material from
said first ope#7.ng, The methok df tsim 76, ddyeredn tseid segpurd openidgsiequndidepeni ng
containing said bit line conductive plug. 87. The nethod of claim 86,
further cewpihpgsi ng providing a dielectric material over said bottom

el ectrode. 88. The nethod of claim87, further conprising providing a

fourt hconduct j¥e R eictfly AP¥Rm M, Ahgihl 864 bcfing BaryAudFibfiod of

pl anari zing a conductive material formed over peni'ng t hout

conducti ve mat 41 al TF faetaodel e o srRr R Y Rt B bulniides i o
fill material is over said conductive material and at | east partially fills
sai d openP§eguce an etch stop on the surface of said third conductive material.

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

81.  The method of claim 80, wherein said metal-containing fill material is
provided to be co-extensive with said second conductive material outside of said first
opening

82.  The method of claim 81, wherein said metal-containing fill material is
provided in said second opening to substantially fill said opening.

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

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

85.  The method of claim 84, wherein substantially all of said metal-containing

fill material is removed from said first opening so as to form said bottom electrode of said

capacitor.



and planarizing said conductive material and said netal-containing fill
material wherein a top portion of said conductive nmaterial and said fill
material are substantially co-planar with a top portion of said opening;

and renoving substantially all of sgjd fill material fro i d _openj
after said planarization. 90. The % hod of cl ai m 89, m"%gi‘ile??“éiw?d?’%

pl anarizing is performed using chem cal nechanical planarization. 91. The

met hod of cl ai g) 89, | |, _cont L.0g. | . ) . port
cai d_conduct  vibrmi SFF St FEYRE RS BFkkhrlsd P Ht6EBO4RT ABuhipSREL LS
89, whereip said conductive material is further formed .qutside of sai

openi ng p?F g gt éCPPHﬂW&S‘HSIQP'&“E]o 9%44%?5*- SBORERBLPILS IS0G50%sS e
met hod of claim 92, wherein said fill material is further forned outside

of said opesfisalg sgeansropepingeontainmnggpid hitdinp comductiveplugn. 94. The net hod of
claim 93, wherein said contacting is perforned so as to substantially fill
sai d openi ng WBT.h sThe nidthdd ofdlsim 84,.fulber CCAlNCRInNgHBovidfg al Gieleortichmaterial
claim1l1, wherein said insulative material is conprised of at |east one

menber sebestgd ok d1b@rdgeoup consi sting of silicon dioxide and
Bor o- Phospho- Silicate d ass.
88.  The method of claim 87, further comprising providing a fourth conductive
material over said dielectric.
89. A method of planarizing a conductive material formed over an opening
without substantially deforming said material, comprising:
contacting said conductive material with a metal-containing fill material such that
said fill material is over said conductive material and at least partially fills said opening;
and
planarizing said conductive material and said metal-containing fill material
wherein a top portion of said conductive material and said fill material are substantially
co-planar with a top portion of said opening; and
removing substantially all of said fill material from said opening after said
planarization.
90.  The method of claim 89, wherein said planarizing is performed using
chemical mechanical planarization.
ol1. The method of claim 89, wherein said contacting is performed so as to
support said conductive material during said planarization.
92, The method of claim 89, wherein said conductive material is further formed

outside of said opening prior to performing said contacting.
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93. The method of claim 92, wherein said fill material is further formed outside
of said opening prior to performing said planarization.

94. The method of claim 93, wherein said contacting is performed so as to
substantially fill said opening with said fill material.

95. CANCELLED.

96.  The method of claim 1, wherein said insulative material is comprised of at

least one member selected from the group consisting of silicon dioxide and Boro-Phospho-

Silicate Glass.




