CONTACT FORMATI ON Technical Field The present disclosure
rel ates generally to sem conductor devices and, 5 nore particularly,
to contact process technology for use in nenory, inage, |ogic, and

ot her sem conduct or devi ces. Background |[|nplenenting electronic
circuits involves connecting isolated devices or 10circuit conponents
t hrough specific electronic paths. In silicon integrated circuit (10C
fabrication, circuit conponents that are forned in a single substrate
are often isolated fromone another. The individual circuit
conponents can be subsequently interconnected to create a specific

circuit configuration. The int egpﬁ HAGT EQRMATEON ry continues to

progress in electronic circuit 15densification and m niaturization.

This progress has resulted in increasingl, %p act and efficient
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The integrated circuit industry continues to progress in electronic circuit

15  densification and miniaturization. This progress has resulted in increasingly
compact and efficient semiconductor devices, which in turn enable the systems
into which these devices are incorporated to be made smaller and less power
consumptive.

During the formation of semiconductor devices, such as dynamic random

20  access memories (DRAMSs), static random access memories (SRAMS),
microprocessors, ete., insulating layers, such as silicon dioxide, phosphorous
doped silicon dioxide, or other materials, can be used to electrically separate
conductive layers, such as doped polycrystalline silicon, doped silicon,
aluminum, refractory metal silicides, and layers formed from other conductive

25  materials.

In fabricating electronic circuits, layers of material are applied over each
other to provide various features to the circuits. During this process portions or
entire layers can be removed in order for layer underneath to be accessed. In
some fabrication methods, additional materials can be used to fill in the removed

30  portions. Such layering and removing processes can include, deposition,
etching, planarizing, photolithography, among other processes.

In many devices, conductive layers can be interconnected through
openings in the insulating layer. Such openings are commonly referred to as

contact openings (e.g., when the opening extends through an insulating layer to



etching, planarizing, photolithography, anbng ot her processes. In
many devi ces, conductive |ayers can be interconnected through
openings in the insulating |layer. Such openings are commonly referred
to as contact openings (e g , when the opening extends through an
insulating layer to an active device area). Cenerally, such openings
are also referred to as holes or vias (i.e., when the opening extends
through an insulating | ayer between two conductive layers). In
addition to size, the tinme it takes and nmaterial used in a
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of the contact structure in Figure 1 after depositing an insul ator
material. 20Figure 3 is a cross-sectional view of an exenplary
portion of 1fhe enbodi ment of the BugfRescripiion efithe Brawingsqure 2 after

form ng a nunber of P%Q&Eé%d%@&t%'ofﬂm present disdTbYE §if biSnd mor
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Figure 2 is a cross-sectional view of an exemplary portion of the
embodiment of the contact structure in Figure 1 afier depositing an insulator
material.

20 Figure 3 is a cross-sectional view of an exemplary portion of the
embodiment of the contact structure in Figure 2 after forming a number of
contact openings.

Figure 4 is a cross-sectional view of an exemplary portion of the
embodiment of the contact structure in Figure 3 after filling with a filler

25  material.

Figure 5A is a representation of the positioning of a number of digit and
cell contacts from an overhead perspective of the embodiment of the contact
structure in Figure 4 after forming a trench structure.

Figure 5B is-a cross-sectional view of an exemplary portion of the

30 embodiment of the contact structure in Figure 4 after forming a trench structure.

Figure 5C is a cross-sectional view of an exemplary portion of the
embodiment of the contact structure in Figure 4 afier forming a trench structure

if a sacrificial material is used.



30 enbodi rent of the contact structure in Figure 4 after formng a
trench structure. Figure 5C is a cross-sectional view of an
exenplary portion of the enbodi ment of the contact structure in
Figure 4 after forming a trench structure if a sacrificial material
is used. Figure 6 is a cross-sectional view of an exenplary portion
of the enbodi nent of the contact structure in Figure 5 after applying
a spacer material. Figure 7 is a cross-sectional view of an exenplary
portion of the enbodiment of the contact structure in Figure 6 after
applying a liner material CL.OSS-se tlonal Vi of an
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t he amount of materialfs used in Se processes ced, anong
ot her benef i t s.embodiment of the contact structure in Figure 9 after forming a recess and

applying a cap material.
Figure 11 is a cross-sectional view of an exemplary integrated circuit that
15  includes an embodiment of the contact structures of the present disclosure.
Figure 12 is an exemplary electronic system that can include

embodiments of the contact structures of the present disclosure.

Detailed Description
20 The present disclosure includes various method, circuit, device, and

system embodiments. Various embodiments disclosed herein can be used to
reduce the number of layering processes, the time taken to perform the
processes, and/or the amount of materials used in these processes can be
reduced, among other benefits.

25 One such method embodiment includes creating a trench in an insulator
stack material having a portion of the trench positioned between two of a number
of gates and depositing a spacer material fo at least one side surface of the
trench. This method also includes depositing a conductive material into the
trench and depositing a cap material into the trench.

30 In some embodiments, the number of gates can each have a cap that has a
height of 1500 angstroms or less. Embodiments can include creating a number
of gates, for example, each having a cap that has a height of approximately 700
angstroms. In various embodiments, the number of gates can each have a cap
that has a height of 700 angstroms or less.
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250ne such net hod enbodi ment includes creating a trench in an

i nsul ator stack material having a portion of the trench positioned
between two of a nunber of gates and depositing a spacer material to
at | east one side surface of the trench. This nethod al so includes
depositing a conductive material into the trench and depositing a cap
material into the trench. 30l n sone enbodi nents, the nunber of gates
can each have a cap that has a height of 1500 angstrons or | ess.
Enbodi ments can include creating a nunber of gates, for exanple, each
having a cap that hageaeheig str%e"%?p§1f3§ﬂr£@%§s’e§ﬁbﬁp%s%@&§ﬁér9ﬁ'§e#
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contact struct uherelm accor dance with the present
Embodiments of the present disclosure will now be described in detail
25  with reference to the accompanying figures, It should be noted that although the
figures illustrate one conductor being formed, the various embodiments
contemplated herein can have any number of conductors formed therein.
Figure 1 is a cross-sectional view of an exemplary portion of an
embodiment of an in-process contact structure in accordance with the present
30 disclosure. In this embodiment, a number of gate structures 112, 116, 118, and
120 have been formed on a substrate 110,
Each gate structure, in the embodiment illustrated in Figure 1, includes a
polysilicon structure 114 which can be used a contact or a 'portion thereof.
Although a particular type of gate structure is illustrated, various types of gate
4



30 disclosure. In this enbodi nent, a nunber of gate structures 112,
116, 118, and 120 have been forned on a substrate 110. Each gate

structure, in the enbodinent illustrated in Figure 1, includes a
polysilicon structure 114 which can be used a contact or a portion
thereof . Although a particular type of gate structure is illustrated,

various types of gate 4 structures can be used in the various
enbodi nents of the present disclosure. Additionally, in various
enbodi ments, conponents can be forned within the substrate 110 bel ow
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gate cap thicknesses are at |east ause the cap
exposed to onefasmedpre planarizati on processes. 10As di scussed

herein, in sone emﬂ%%&%%m%ﬁdi‘(ﬁb‘?\% iy s&kﬁ%bﬁ%%is?@%iﬁ@%ﬁ%a

can be fornmed w thout exposure 1e cap to planarizat Erocesses.
Accordi ngly, tB#eeam(eihi gbinessl oaef Higure ddbaees a Horknesuofdess, tham1 X¥me
erbodi ment st figs6afs (A).CHNBASy CAtad? S 2RRE X BBESLYpalDlh tnicilsSecifllar
be beneficial InT the ease of Ppatterning a gate or tontact structure,
reduci ng the 1B@etri50e 44 benanse the cahmay berpyrnsed © oncad wedra glanhbzatione
used for contagf,.fQedmation, and reducing the anount of material
utilized, anmong other benefits. After the gates have been
formed, anl® nsul at oAssescEssed herein nbéor@reg@hqctl@@msragﬁheaxamt disclpyugetles 2
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of the contact structure in Figure 1 after depositing an insulator 20

material . As sh&eRdinglsithieap thickagss cashy wevsedndios exanplpin spye

deposi ted over cQ8b&iteAk? the?hf thidkfss @Rhe2gBrdknkiSlyMoaNA | Thidlcal B8
stack layer. This can, for example, be acconplishéd by depositing a

barrier 1ayer percgicial g ithy ¢psapf pattranipg g €rte on 6P EHEHHCTH FFYGINE 19 and
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and reducing the amount of material utilized, among other benefits.
After the gates have been formed, an insulator material can be deposited.
For example, Figure 2 is a cross-sectional view of an exemplary portion of the
embodiment of the contact structure in Figure 1 after depositing an insulator
20  material. As shown in Figure 2, an insulator material 222 is deposited over gates
212,216, 218, and 220 to form an insulator stack layer. This can, for example,
be accomplished by depositing a barrier layer {e.g., a thin hitride layer, not
shown in Figure 2) and a spin on dielectric (SOD).
In various embodiments, a thick layer of insulator material may be
25  deposited. For example, the thickness 217 of layer 222 can be 1800 A over the
top surface of the gate, in some embodiments. When applied, the upper surface
of the insulator material can be planarized to provide a substantially uniform
thickness.
Figure 3 is a cross-sectional view of an exemplary portion of the
30  embodiment of the contact structure in Figure 2 after forming a number of
contact openings. In the embodiment of Figure 3, contact openings 324 can be
formed in the insulator stack layer 322.
The forming of the cbntact openings can be aécomplished, for example
by a masking process {e.g., a dual masking process) to pattern discrete contacts

3



25 deposited. For exanple, the thickness 217 of |ayer 222 can be 1800
A over the top surface of the gate, in sone enbodi nents. Wen
applied, the upper surface of the insulator material can be

pl anari zed to provide a substantially uniformthickness. Figure 3 is
a cross-sectional view of an exenplary portion of the 30 enbodi nent
of the contact structure in Figure 2 after form ng a nunber of
contact openings. In the enbodi nent of Figure 3, contact openings 324
can be forned in the insulator stack Iayer 322. The form ng of
t he contact o I

process (e.g. piﬁgh %%%faﬂls ?ﬁ%ﬁg& %]léﬂ;i? g be%s?éfon |sc$%f3 gntggﬁ?%d@%lt
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Figure 4, the contact openings formed in the insulator stack layer

mat erial 422 cEANENIRE OF BWHRFER betvieen Pé@ntﬁﬁta@ﬂuaaate@@ducz@var UL

filler matgyi alsps@Relg used, such that at |east a portion of the
filler material can_be rennved during other processes. For exanpl e,
suitable filler mat@igreSisaiorsmerivml peryafiancxemrigry porsian pf theci al

material . In sgisERHRAdMTBOESiadt BRuSRLE, I r&@@ft@zeﬁlml%_@nﬁﬁ/mlérhat can
be etched at about., t he sane rg\eas an S mat er i his filler

material can b@a‘ﬁpaln £% Plugiratg H}%Lgp@él the cgg@,ct opemngs formed in the insulator
stack layer material 422 can be filled with a filler material 426.

20 Various filler materials can be used, such that at least a portion of the
filler material can be removed during other processes. For example, suitable
filler materials can include polysilicon or a sacrificial material. In some
embodiments, the material can be of a type that can be etched at about the same
rate as an SOD material. This filler material can be planarized to provide a layer

25  having a substantially uniform thickness.

Figure 5A is a representation of the positioning of a number of digit and
cell contacts from an overhead perspective of the embodiment of the contact
structure in Figure 4 after forming a trench structure. In this figure, the
representation illustrates cell contacts with hatch and digit contacts with no

30 hatching.

As depicted in the upper portion of Figure 5A, digit and cell contacts can
be grouped into contact groups, for example, is the contacts share resources,

such as source, drain and/or active regions. Inthe embodiment shown in Figure



25havi ng a substantially uniformthickness. Figure 5Ais a
representation of the positioning of a nunber of digit and cel
contacts from an overhead perspective of the enbodi nent of the
contact structure in Figure 4 after formng a trench structure. In
this figure, the representation illustrates cell contacts with hatch
and digit contacts with no 30 hatching. As depicted in the upper
portion of Figure 5A, digit and cell contacts can be grouped into
contact groups, for exanple, is the contacts share resources, such as

source, drain andiEboAGELL UG grSQ%éHlﬁ grch%stsag o?ﬁyw ?etl('thrﬁrgtép haw one

Figure 5A, the cont acts are rroups T 84t
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formng a trench structure. In nbodi ment Fi gure 5B,
trench 5274 s fepuedpll of the fligftlféptaﬁﬁtoérth%u%ﬁa@ d| git contact 528

bet ween two insul at F\%%Ié@é%f 4 @losStdcHEAUWESy 2% exfl §§10%|o%9he15
shows a nunber of cel ontacts 529. The trench struc ure can

formed in the FPPPURCHRIEPE SPNIRH SEUCETS IB 2B 4ﬁﬁﬁhmmgm§%nch§tm@t§re

the reader wili, @pRA®eHR of RRURRIH) Qﬂ@traichtm iPIRRRA I 6inNEl QYRS G0
utilize a nunber_ of different techniques for patterning the different

trenches, openfigfsoniaglSsbetaprn B‘f"dé?u@&@ﬁnﬁ‘t@iiﬁéfm%%es 3cFigyer)SB also

her ei n. 15  shows a number of cell contacts 529.

The trench structure can be formed in the filler material in a variety of
manners. That is, as the reader will appreciate, the methods of the present
disclosure can utilize a number of different techniques for patterning the
different trenches, openings, layers, and other such formations described herein.

20  These can include various deposition, planarization, etching, and/or erosion
techniques, among others. For example, the trench can be etched into the filler
material, In some embodiments, a damascene trench can formed. When
forming the trench, in some embodiments, the filler material and the surrounding
SOD material can be etched to form the trench. The depth of the trench (e.g.,

25  depth 523 of Figure 5B) can be various depths. For example, a depth of 1500 A
can be suitable in some structures. In some embodiments, a spacer material can
be applied to at least a portion of one of the side walls of the trench.

Figure 5C is a cross-sectional view of an exemplary portion of the
embodiment of the contact.structure in Figure 4 after forming a trench structure

30  if a sacrificial material is used. In the embodiment of Figure 5C, the trench 527
can be formed as above in a filler material of a digit contact 528 between two
insulative material structures 522, Figure 5B alsc shows a number of cell
contacts 5ﬁ9. However, if a sacrificial material is used during the process, thena

protective layer 521 can be provided over the sacrificial (e.g., cell structures 529)
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20 These can include various deposition, planarization, etching,
and/ or erosion techni ques, anong others. For exanple, the trench can
be etched into the filler material. In sonme enbodi nents, a danmascene
trench can formed. Wen formng the trench, in some enbodi nents, the
filler material and the surrounding SOD nmaterial can be etched to
formthe trench. The depth of the trench (e.g., 25 depth 523 of
Figure 5B) can be various depths. For exanple, a depth of 1500 A can
be suitable in some structures. In sonme enbodi nents, a spacer
material can be | f on

wal |'s of the tT% gﬁgﬁua@% I%feréé%i e?ﬁeap r%?%{s?ge lgg%tclgoh% g}\(il lten? f%mated
exenpl ary por tfrom ".lbttrabthel @rthodlignen Bi(6fC.tak, vormtsagherstuitaige unaeenaxts

Figure 4 after forngn

is used. In the eng%ﬁgﬁg%%ggpgga%ﬁ%gg%%?ﬁéﬁg&%Pgﬁiﬁﬁ%@gEﬁg%hggR$orned
as above in a ¢mbddementafdh¢ edntert smucd'mglill Fraunt 28 aite2@phenge epaceno

i nsul ative ter) # A I l-s of
cel | contaéfz‘%ﬁ%ﬁL¥é&é@§%#£%ﬁnggéggg#%#gﬁgﬁgng6 Qﬂ%Pgwga%gégﬁggélng
t he process, tdqmﬁeé opratiesidé well lofifhertredol 62AnThe spacovindtstiabsaprbetang
sacrificial u !
The protective Lﬁtgbiggsé%ﬁ%a?&% ef;(glsex?%%ieb(aa'%l?bq %dfl?%g{aﬁeglhysg%geﬁrg%ﬁgﬂ
Orthosilicate, OSthmmslhmmNM@,m bs ybedaisl aesperesr emdteriial. The spacer
Figure 6 provi e r t

t he enbodi nent g%%riah%n%g%%cﬁpg? (?EHC% ﬁérlge\égf ﬁfﬂﬁ%g%gggﬂ-(g %?@ﬂgp%%%“a
spacer Snaler i af 25014 of hieaceriyetsrinkenn belappkied v eberhisalFyagar éeP@Smaﬂs pacer
material 630 i fc @R LR %@he@gg{;oﬂ&qegﬂﬁuegf the trench 627. This '
spacer material can be any suitable spacer material. For exanple, a
di el ectric materi al Ifusings %nﬁ@ﬁ}@@t%ﬁl@mﬁ%@m thipmategpl @nbragRoved,

Nitride, can b?or@ﬁ@rﬁpﬁsaf@er%ﬁé&??ormﬁ&ﬂ' Pﬁl:nph-gl:h@ céﬂﬁ@c? EarBd ﬁitt'eﬁled%ﬂ@
al so be applied in a variety of thicknesses. npl e hi ckness

10 of 250 A of PRIERARETRRIETS. & pe@agﬁ B%dsf}mh%emheaf lkqﬁie‘mﬂéa?ndvaw@r

deposi tion;4 W%terﬁfmﬁ%oﬁ{%bdéﬁﬁ&ﬁé , HhOMIhE R HePI8Ss, interconnects opedi g
a sacrificial contact filler materi aI this material can be renove

for exanple, aptbirenshaves yegionsef B saPefiMSher al contacts can be
patterned and pl UgSFlguﬂé?Eé@%@sﬁée‘éumﬁ@@[y\/\n&s@@c@ﬂlplz{rﬁﬂﬁﬂﬁﬁoﬁﬂﬂ: be
filled wth conductive 15material. In so?e n‘g%ﬁ PEE efllllnlg
of the plugs, PRPRHIEGRhSCIE COYRRSHHEET BT 8 3<’31‘F|gﬁ‘ IngfoRatet
the sane tine. The gﬂéx&ngtena dan bk @sposied bianhd wno@yvmfspm_r enpesmal, any/or
portion of _the enbodi rE(e f th contfﬁﬁerstruc urg in Fi qure 6 after

appl yi ng a2¥ i nthe tapyFEfaegof the insulator an materia r example,
embodiment of Figure 7 illustrates a deposition over all of these surfaces

including the spacer material 730 positioned in the trench formed in filler

material 726. A liner material can be used in some embodiments, for example,

to form a barrier layer, to adhere one layer to another (e.g., to act as a giue or
25  adhesive), and/or as a low resistance interface layer.

Figure 8 is a cross-sectional view of an exemplary portion of the
embodiment of the contact structure in Figure 7 after applying a conductor
material. In various embodiments, a conductor material can be deposited over
the liner material, including the portions positioned over the trench, the spacer

30  material, and/or the top surface of the insulator and filler materials. For
example, the embodiment of Figure 8 illustrates a deposition of the conductor
material 834 over a liner 832 covering all of these surfaces.

In some embodiments, a darnascene conductor material can be deposited.

Various embodiments utilize different thicknesses of such conductor materials.

8



The liner material can be deposited over the trench, the spacer
material, and/or 20the top surface of the insulator and filler
materials. For exanple, the enbodi nent of Figure 7 illustrates a
deposition over all of these surfaces including the spacer materi al
730 positioned in the trench formed in filler material 726. A liner
material can be used in sone enbodi nents, for exanple, to forma
barrier layer, to adhere one |layer to another (e.g., to act as a glue
or 25adhesive), and/or as a |low resistance interface |layer. Figure 8

is a cross-sectional vi of..an ex l.ary. pottiaon of, t enbodi men
of the contact b %’teﬁﬁ’&’é’ﬁer ngi%{“’ﬁ?rﬁﬁ?le?%ﬁ{%}"{%éE?%V\%Fh‘”’d‘déorgg’ﬂ d:‘ungfl?ﬁmn )
mat eri al . | n vamiteuppbed atiorgnrtlsr qaatiird wed oratemial 8peal Embodibents can
deposi ted over,_ t |4 mer nmater i ncludi ng, t he rtions. j tioned
ovar t hot renchieiin didfE s ARG B open Bt At bORRRR bRRRRPRRL 0GR
i nsul at or and fhk lpt@esyef dpbsitisg tHeaonéuaivg henteridh 834 irho theediich oThé i gur e

8 illustrates a deposition af the conduct erial .834 . .over. a.liner
532 cover (1o aagrorarmediall p e Ses ko TR i iR o R T,
damascene condiitdmbumiditrddd, Aingaen Waride Jasgdted an¥arcoobiatoh oflatiest svo

utilize differeg thi cknesses of such,canductor. materjals.. .
el o, 75 A ShPaRru MEERRS Por HERICRPGE Rl 814 Bidim g
(W can be appNitdde amrmenguch benbigatntsi iSuels mandiahatae beaked yop@bthe trench
Enbodi nents cap.j ncl i1l ng nber of open contacts with
conductive rra{ag'}tbg?e Jé]c%gué 8??’%{9%9%aﬁ%§%r ocess of 'depositing the
conduct i velGmat eri al F@8r: ¥ macrosreserctiamt hiewldfeansxempiacy bveiomaf drei al i s
a material sel f inel.udi ng: o Ti i i i

Nt de, - Tungst SO RER PR S QB AR, o kPR Uloghd Sl
two of the abowetermat.eFleatanduiior meseainhtan, beTilarmnizedinN varietieobmaeanners. If
Titani um Ti tanjum N.t.ride ace t R oLelagoll [ . i3l s
can be used to 1 [ the t er?gxlzll %%ﬂgﬁle g n(&igﬁhlg(r&?rlg?g%?g? g@g%{'fﬁj
10Fi gure 9 is examme suahdbati tbpadndpcionraterahawkbapivar yajsont poiiontd t he

enbodi nent ; of Eﬁﬁdg%?i_ﬁ?e ensh CHCHULEL, dBg Figure 8 after recessing the
conductor naterial. e conductor nmterial can be planarized in a
variety of manners. In thegmbodimenief Biguresd, feis Perciscranaredge axeet | ayer
of the device gapqhe h@&ﬁg%%nélwtoﬁﬁétgﬁél@sg%@uﬁ@@inéHﬁer%ﬂ%ﬁitr%ing

material and the liner material positione ) )
spacers 930 therein. The erosion can also remove a portion of the insulator and

—

filler materials as the process erodes substantially all of the liner material
20  positioned outside the trench. For example, in one embodiment, the insulator
layer (e.g., oxide material) is eroded about 200 A in this process.
Figure 10 is a cross-sectional view of an exemplary portion of the
embodiment of the contact structure in Figure 9 after applying a cap material, In
this process, the conductor material 1034 can be recessed, for example, 10
25  provide room within the trench for a cap. For instance, the conductor can be
recessed to a depth of about 700 A, among other depths. During this process, the
liner material 1032 may also be eroded between the spacer material 1030 and the
conductor material 1034,
In various embodiments, a cap material 1036 can be deposited in the
30  recess formed from the removal of the portion of the conductor material 1034
and, in some embodiments, the liner material 1032, For example, a dielectric
cap can be deposited over the trench conductor (e.g., Silicon Nitride or Silicon
Oxide), to fill the trench. For instance, the cap material can be depositedina
thickness sufficient to cover the conductor material and, in some embodiments,

9



15 outside of the trench can be renoved. In the enbodi nent of
Figure 9, this process can provide a trench structure having a
conductor material 934, nounted in a |iner 932, and havi ng spacers
930 therein. The erosion can also renove a portion of the insul ator
and filler materials as the process erodes substantially all of the
liner material 20 positioned outside the trench. For exanple, in one
enbodi nent, the insulator |ayer (e.g., oxide material) is eroded

about 200 A in this process. Figure 10 is a cross-sectional
view of an exerpl §laYerRO! td SOEmbiBmeFoqdl %%ﬂé}%ﬁ@dﬂt@&&n this
structure in Figure 9 after applying a cap material. Inthis process

t he conduct or RFEESEth mfemprmerb% an@e%%@é*dler meteriakeanileo be godw!.
provi de room wi t hi or
can be recessed tOﬁghgﬁg%E&%%Hg%géeéy%gﬂaiﬁgﬁgﬁg&%%ﬁgfh ﬁfﬁgﬂn%ﬁg%ng
this process, RReesiesiisrCTrRed@bpyg. vEOSH qenipiner Sumiséion podiatadiésatienn t he
spacer mateyi ari ous
enbodi mentgjr Zﬁrgé%g%ac?gﬁegpgon%ﬁﬂgg% dd e%%sa?]%e ﬁésu stra 0 recess
formed fromthe rendonse, threpménTgbsqlqm@mmﬁluﬂmm@nblmxf@cmmn@mtw 1034
and, in some eghoi-TEah3dintel®, lHo Skaifb 66 ot skl %elﬁxagv a

di eI ectric cap can be deposited over e trench conduct of .

Silicon Nitri d@ﬁﬁﬁorﬁﬁlmpéé‘fﬁuc@}é?ﬁd@)lﬁqs@ trenph strupare havion at east ong sidaved,
the cap materiRmeAh RPndGRQP hfia ranaatspéc%m@t%%laﬁg&%&iea% haGONer
the conductor material and, In some enbodi nents I ner terial

some enbodilhenens, sidewalb aFhis sremalapl embodimer. alﬂgunplﬁge%q:@dwa@éwerlqlhe
i nsul ator mat efi@konRAYiQin iHa8rchih s@lcniBhEd b 8hp £aRrBl SQiRhe8 Lo .

Once the contact has been fornmed in accordance with sonme or all of
the processes tRSEFi5eBatEHBve, various container formation and

metal lization 5 progeasRes Eﬁﬁo&lﬁqeﬁ%cﬂlmﬁah&hﬁﬂmbﬁe@@bé HahRedceASRarhS
t he substrat e. Hence, sent dlsclosure i ncl udes a nunber

e
of semi conduct HFUcEE- u@tlweméw&@aﬁ% Bredalangpf gathqyeppRumapRIpt

enbodi mentys t h@ighebheendHe het ovet w&ﬁauéleoﬂ dRil lcbglests gintvaBB6EderSbdduGbms.€
havi ng at | eas; one side wall orrre in an insulator. material,,. and a

spacer mat eri al® 95 tRsigeys theieng %tr@a@fe% darmsyenly,yer digih s

exenpl ary emboghi iR, E}hﬁ@dm@ﬁﬂswdﬂ&salmmétg:ﬁﬂeyﬁmrmtaepbsahomsmtﬂlﬁ)&@d
within the trench_ structure and cap matterlali osi t1oned over the

conduct i ve mat BFRCRSTUFHTS, A4 QygE @ GiPRHEpRLL a{’?réﬂ?,tﬁ“ tructure can
be a damascene tr en'trhe sctﬁdmeﬁwmateﬂblecahrberp@hmsﬁddﬁeatwomaéaapd@@:gfmfrﬂad

along a path over a of 15d| ont act nd not r a nunber
R eI AR AU S A N R ARl o R
trench struct upateiahcdacod @istaed i the @Uﬁﬁctd:bgﬁlhgscﬂﬂ oaed the nambacbfrtmt )
can al so include.a JE ter S|tlon the%he C
structure and SWEY Oﬁactlseasafmgsb'é’??l ng?onflhécasnp ¢ Orm%tl% art Hb areas.

Such components include imaging devices, memeory devices or logic devices,

among others. Thus, the present disclosure also includes a number of memory
25  device embodiments, For example, in one such embodiment, the memory device

includes a semiconductor substrate including a number of contacts, a trench

structure positioned over a number of the contacts, the trench structure having at

least one side wall formed in an insulator material, a spacer material positioned

. on the at least one side wall, a conductive material positioned within the trench

30  structure, and a cap material positioned over the conductive material.

The present disclosure also includes a number of integrated circuit
embodiments. For example, in one such embodiment, the integrated circuit
includes a sericonductor substrate including a number of ‘cell and digit contacts.
A trench structure can be positioned over the digit contacts with the trench
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The conductive material can be positioned in a contact opening forned
20 over a nunber of the digit contacts, for exanple. In sone

enbodi nents, the cap material can be positioned in the contact

openi ngs for over the nunber of the digit contacts. Various types of
conponents can be forned in the active areas. Such conponents incl ude
i magi ng devi ces, nenory devices or |ogic devices, anong others. Thus,
the present disclosure also includes a nunber of nmenory 25 device
enbodi ments. For exanple, in one such enbodinent t he nenDry devi ce
i ncl udes a seny GORAUELALo & e?s%ﬁé §ak B njo aH%'IEQBF tor at%é?{lt ?&C:%p%b
trench structure positio e over a nu efc
structure haV| mgteattl dap etpogitioned elethaat leaﬁ@nﬁede |vm13anlth nshublandﬁrial

mat eri al , 1,
a conductlve ﬁ%gggPa h@%@?&?@%@dﬁ ﬁﬂ gaﬁga%ﬁg%gﬁ%ggﬁEru gﬁd a
cap material postktidle newwquemndmdwwm@m%ban 22 eoq@m@sé rvtithin
di scl osur e zal pRadi S
For exanplg ﬁﬁegﬁgﬁgﬁc hﬂe%ﬁﬂggﬁ%ﬂémh He ?ﬁ£§g?g?é§g%%F@U|t |%§F%des
a sem conductor s ubétcpawéetﬁﬂﬂt%t?@mwumemclwe anertayaidnaey cells for a
contacts. At rﬁﬂgﬁ\/{ ot bitet Hi%ﬁdogf‘@e\;?& Qﬂ%iﬁe!r %@gaﬂﬁ%i‘rc&&elﬁcg&évlces for
contacts with the trench structure having at™ | east oné sid I
formed in an i $EeRMEESE mhﬁ@@rppgﬁsqrsmr@@@@tahmahmceéws b W@Fm?fbﬁ’ed
on the at |easfQigeSledonal | wWith a liner material positioned wthin
the trench structure_and over at |east a portion of the spacer.
material, % sonme eMHBUE Ak &Cros-wahend viaveokmm @emalary fHegsated circuit

posi ti oned Wi t x5k M@iﬂl’?&ﬂlﬁﬂeﬁﬂtﬁf&w&n@d&@s@u&@@s BREE hkAknReIdsuRNed
over the conductive materi al npl eted integrated circuit

can include anlhf Yaipusstrhetiss jlustipied c%\ae @rm&mslag thy felmionergpseribed
device. In ot hglovkeiadigdscircuits, logic devices for gate arrays,
M croprocessors, and/or digital signal processors can be formed in

the active regions. B&@FF@GP@W’P‘ pEFiguierlds 8 sieghkadrsHdPROM W Ht inglydes a

exenpl ary jsgt e&hﬁ&&ﬂm@te& QﬁBsEra{ehﬁUQ Ivﬂﬁﬂ rﬁ%@i@d@t@sfmﬁgﬂjﬂmm Qfpatdisd by
contact structures of Eéesent di scl osure. The various structures

illustrated cathaf %Wftfﬁ“ﬁléélso PR ]tlééhmoéf%éeaél%@é Phed “a158VE8S anong

others. In thefebedolBtm0E, Hﬁlagdlﬁﬁsﬁﬂrimﬁlaﬁﬁed@k{ﬁﬁsmith tHoRAdb AL #52
i ncl udes a 15sem conductor s rate 114 Wi t h ltiple active

regi ons 1144 s¥pUPELRHCHECOR ?ﬁ Fﬁﬁ%FF}%ﬂﬁ@ﬁ egi ons 1146.
Doped regi ons 1152, G&ﬂe531mr11be fio8/ed, 1 1DokreNatike in D integhafelusican

inplanted roc SS Wt ions 1152 ving as,sto ode for
oory. el T ol TR bR B 1 43I0 £ 1 g S A 9 g ot
provi ded i n t h@abdit’é@gm&di&ﬁorcmﬂmﬂsiﬂe of the gates (not shown). Gates can include a

h

polysilicon layer 1114 and a cap provided by an insulating material, for example.
The insulating materials can include, for example, an oxide, a nitride, or a
composite such as oxide/nitride or oxide/nitride/oxide combinations, among

25 | others.

Gates can also include a barrier metal layer and a metal layer between the
polysilicon layer 1114 and the cap. Suitable barrier metal layers include
tungsten nitride, titanium nitride, and tantalum nitride, among others. The metal
layer can include tungsten, tungsten silicide, titanium silicide, or cobalt silicide,

30  among others. Polysilicon material components 1126 form the contacts to the
drain and source regions 1152.

In the illustrated integrated circuit of Figure 11, capacitor cells comprise
lower storage node electrodés 1162, a cell dielectric 1164, and an upper |
electrode 1166. A metal contact 1168 provides the electrical connection
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20 In various enbodi nents, one or nore of the gates can include
nitride or other spacers provided on either side of the gates (not
shown). Gates can include a polysilicon |ayer 1114 and a cap provided
by an insulating material, for exanple. The insulating naterials can
i nclude, for exanple, an oxide, a nitride, or a conposite such as
oxide/nitride or oxide/nitride/oxide conbinations, anong 25ot hers.
Gates can also include a bather netal |ayer and a netal |ayer between
the polysilicon layer 1114 and the cap. Suitable barrier netal |ayers
i ncl ude tungsten nitrj.d

anong ot hers. tbiih“éee%tdﬁne?%%éc& afggﬁgai %@F{dggﬁo a%%g?éeo%%%t%ﬂ%e& LeAle:
silicide, tit disclosns| Mm‘h@er;ve@as telbit| lineini la(f I&tenetamzmdgy@tlﬁé@ SAs

Pol ysilicon eri ent s f

and source re Lbsﬁrg eéi%%rg)emnboralmergt]b%%%l% m e &Q%Ett g‘ﬁﬁéc‘cg g?écglexalq{e?iﬁp
circuit of Fi gmB@pﬁﬁr;dedazpauntamendefdrmedbﬂqmcsmsmmen rrs:mraégammde

el ectrodes_ 11 cel | I tkode 1166.
A netal coft ag%z%%é rrl(i)gil C%%% t&"%‘ rllggg %gnane@ﬁa&%kaqgel?ge en a
digit contact, for nfﬁdmaulatmgilamg IWZ@an hﬁbmﬂltnﬁmamif: thehrspmewlization

di scl osure, | a e fi i i

| ayer 1170. \?Aks? Bfefllﬁq }rlrg edéecg Cf Q{atgl % |1r?g§1¥tj1 13714 ) E;hgtﬁ?rgﬁﬁ{i&#ﬁgkﬁgp
cont act i ncl udes bspaceed bne assadativd Byeptlowi ded within a trench fornmed
bet ween insul ation r I 3 3
conductor materi al i‘gh%lrﬁiﬁéﬁggm%g%é?%%?%f %231 HREf JcEIJAIZr‘lmlsnortrﬁ ating
| ayer 11720canctedngdd thedestefp@reatdeswﬂbed fhqvstcapbe sndornaatpd intd ayieether] 70
froma second 5 §lhidal) fn el L brANR ARRIEARMCHAbCWRE Ron )

be covered by passivation layer oug U
illustrates a @qmadﬁe@ablemwnwhka@%dsoqlbﬂmq@ck%%%%m%ﬂgi%hkﬁe

techni ques descri be&cc%mxgy &%ehm&mq;@émnbm@s @HMnQérQﬁ%leE&&ﬁcOf
menory such as trench ce menor dded nenory,

electrically Wﬁsw@qﬂﬂ@mtammww%}dcgréWBPQ'm(@EEwte“hnd t he
l'ike. Accqidi Qﬁéz}idest%nl%ﬁéﬁ%d S L5 Hé&@éﬁ@léd%kﬁ%ﬂ&m@nwmer of

el ectroni ¢ system enbodi ments. For exanple, in one such embodi ment,
the system 15imenaEisvicedRInEARIag Y of AEMery esHsr PUglIeamOrk 68PLR t o

the controll erg,tig ﬁ%&&h)éc&’c%! IfeBndIAMENEE GbRérsBYh RbrBBTBSHp&iRhl. Sin
Such nenory can be a dynam c random access nenory devi ce or ot her

such menory compeReAmbOJiFmentsy the Ge0ErHss GrhBhE §T°°Ff’r§8‘" -cHEPPEY FRIS 83n e

a processor. Naemay c&ﬁbér&nfzsaa&ch ach H&ﬁic@rﬁﬁ@ﬂﬂ @ﬁﬁssraseu chhésibatate can
sem conduct or subgtrate ?}f substrate can i ncl ude Fe nunber

of
contacts, 4 cdoRtiaet 2 SHFMEET A ©RRGEAT AT SFE%(BT SHRINgA PR one Sr e

contacts. The contact structure can have at least one side wall formed in an

insulator material and a spacer material positioned on the at least one side wall.
The structure can also include a liner material positioned within the contact
structure and over at least a portion of the spacer material, a conductive material

25  positioned within the contact structure, and a cap material positioned over the
conductive material.

Figure 12 is an exemplary electronic system that can include
embodiments of the contact structures of the present disclosure. Embodiments
of the present disclosure can also include an electronic system that incorporates

30  the contacts formed according to embodiments described herein. For example,
Figure 12 provides an embodiment of a processor based system 1280 that
inclhudes a memory having contacts formed according to the present disclosure

for use in a memory device 1282 and controlled by controller 1292.
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contacts. The contact structure can have at |east one side wall
formed in an insulator material and a spacer material positioned on
the at | east one side wall. The structure can also include a |liner
material positioned within the contact structure and over at |east a
portion of the spacer material, a conductive material 25 positioned
within the contact structure, and a cap material positioned over the
conductive material . Figure 12 is an exenplary electronic
systemthat can include enbodi nents of the contact structures of the
present discl osure., Is i

i ncl ude an el ectroni g@%ﬁﬁ%ﬁ glﬁ%@ﬁ%&f& esm%ﬁl?%@%&%%p%%{&g ?f?rred
according to érhodeviess 23desgy kivevbdaet, Guch sbieen,.dreangslies, Foger gc.lZhe
provi des an enhodi . §%g udes
a nenory havi rllné) Wgécstcglfb%rcfgre gezdcsztgr cfb s n%g%]ﬁ%éégon?ﬁd&% E'J(%l(s&!ﬁre
for use in a mmpwdytadesirediondgic. aﬂmdnpe@mtbgrsbredmb;gmum?&ﬁ | er 1292.

As shown in Figure QL 198 £

i nput devi ges 12846’%@%&3%2&%0&%@(1?0% Iﬂ-lseg{r%getﬁmeﬁgn@?ﬁ%velr,
nmouse, etc. Thsyi sd*mhepiwd@éss pamcnf)@le@m’med@&@ltq displhe o ofpUTineptow t
1286 to al l owy hdpst ' , LA RAgkAt €
the conputi ng %tnl%%%rfggﬂf%]ér&ggsﬁ%}e%zlﬁ pu l erb%viogg:éu?f% clonnect ed
to the conput iprigtasnividep2ggninaly. mpsitrrbaigptowingfedetas part of the system
1280 to display or Ahlehliss: iﬁyérgy&hﬂéﬁt@hg@@@éeﬁtﬁgst}ﬁ'e L5 RS S OT

1290. Exanpl es of out u Ices Inc rinters term nal s,
moni tor s, 18i s@payn,GMae@foedl@armkﬂh@a@marép@éammwmlaﬁr@ﬁﬁ%gwte been

illustrated a%%q?a%éartb%ﬁ&@d&%ﬁk@egu&beépbé)gub%ﬂte@%ym%lsbédlﬁe n the

art will appreciate that an arrangenment calculated to achieve the

same results @afrbogén@ﬁmhqwrut’gas fliselopie issipieaied o @iypoylarEbess dhown.

Thi s discl osur rl%fq,@ﬂ A &ONEhts BE AR e RNBsQbsu¥ar | ations of
various enbodlv%le?httﬁgdso 8Qs%egent tISSC o;pgése it is to be understood

that the above desclﬂsﬁplbér‘\mﬁ%t”§t°l9€éliﬂt Fb&c?éomd%ﬁﬁna@oq hasheer grafy i an
fashi on, ard riﬂﬁstflau&@?&dmo% M@n&%stﬁam Sl RmihatioRerahoMmRve

enbodlnents and ot her enbodi nents not specifically described herein
will be appar embodimentogadorhesgpbodimentsot spacifipgli dessyibedibprgio wel be

above descri pti,Bhrent to those oF3RiISHAREar® lipd i@ vieA LS 18FROGMsBBRIH. of the
present disclosure includes other ap Ilcatlons I n which the above

structures and met hbRfsscapeofidsyariovs W&P‘B‘F@O R EreSERisBPWAIPFYde

enbodi ment s ofochflQpPli&RRAL itlivhEhaBERVE B@hﬂtﬁkeb@ndjﬁieﬁfoﬂ‘s ﬁ@d}s&dt h
referencetotheapended cl aj s, alon%qwltht e full ranl%

equi val ent?d t GLRFETP- SIFcI7ORT 9 Yazions emapiepis r the present fizelope {houtd be

foregoi ng Det aidi@chihiS@ith BifbRRAce 16aht MtRnd@bdlaingsalong withahped kagesther

in a single enmbodi nent for se of ream i ning the .
di scl osure. 25aRYlenigionybic Fuﬂﬁp‘%{%‘%?ﬁ"‘re@ﬁ@&hot to be interpreted as

reflecting an intenttg8 fébgding Meiaiied et adioantndumtntwcofretgheppd esent

di sclosure have Lo use more feanures:than ars. AU EIHhnl BUAEILA

25  This method of disclosure is not to be interpreted as reflecting an intention that
the disclosed embodiments of the present disclosure have to use more features
than are expressly recited in each claim.

Rather, as the following claims reflect, inventive subject matter lies in
less than all features of a single disclosed embodiment. Thus, the following

30  claims are hereby incorporated into the Detailed Description, with each claim

standing on its own as a separate embodiment.
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Rather, as the followng clains reflect, inventive subject matter
lies in | ess than all features of a single disclosed enbodi nent.
Thus, the following 30 clains are hereby incorporated into the
Detail ed Description, with each claimstanding on its own as a
separat e E#yi ment. Caims 1. A nethod of contact formation,

conpri si ng: creating a trench in an insulator stack material of
a particular thickness and having a portion of the trench positioned
bet ween tlwo ofA aertwdirdrconfacifatestionde@apiidingtg a filler material in the

trench and etching the fjiller terial dept is.less than
t he particuIaﬁ”?ﬂﬁ%ﬁﬁ@?ﬁhB?m1wgﬁﬂﬁéﬂpﬁf%@“%@%Rﬁ%ﬂ%ﬁ%ﬁ@é1mkﬂﬁﬁﬁﬂ@n t he

filler mﬁeﬂl'g%l po@t'%il dhge kes ﬁ&sﬁfon\%@ BEkveBREGS bR n@hBerRirGhRd at

substantially the sane rate; depositing a spacer nateri to at | east
one si de dspediawga 5ﬁettm@tet1ale1n¢1he trenchlaed d@ptnlg tlod ﬁﬂhmmtﬁhélleo anepibrthatlis
deposi ti eri

t nt o t rench . e filler
rmrort al 1o e BRI, TR Hab S PubloF spE A B Skl v e
net hod ofmabigdlAhd thethan @bhsthdlemaRtifiode kiRBéMAQSLASRRS thd@n lataner
material to the trench over the filler material and the spacer

mat er i al .dep@itinhespaseivatcynl telahleastpne vilke saifacerdf dharvensddo thiecleptheef the
creating g PHHQ%% .of gates each having a cap that has a hei ght of
approxi mat e ‘angstrons. 4. The nethod of claim 1, wherein the
nmet hod i rrkebmmltasg ce@uiubig: mantinbiato thé trgadlesyee deHillvawiangiak «mdp t hat has
a height of 700 angstrons or{%ess 5. The method of claim 1, wherein
t he nethd@pWW@ﬁﬁﬂgg”BWEH?lﬁ@ cHehtler of gates each having a cap t hat
has a hei ght of 1500 angstroms or less. 6. The method of claiml,
wherein the nmethod includes depositing a silicon nitride |ayer over
the nunbér of Tetesthed dioslaino] . delpwsin thaugethnd imdudea tepossinecklire netdrail

over the nunber rst trench is to be created.
el e vt MR b Sk S B R o e B g & ¢ Cench | mt b
i nsul ator stack material, creating an insulator stack |ayer forned

fromthe insul ator stack material and wherein the layer has a
t hi ckness- bet waennghebpf daint hosheeinthpmppd incyes sreabpg 8 npmaeeoigicst

| east on 0 t | aim1l, wherein

t he nethgﬁg?%%?ﬁ%eé§¥$ﬁﬁﬂg§ﬂgﬁggnggggong&ﬂ @%%ﬂ%ﬂgsgmnth conductive

material during the process of depositing the conductive materi al

into the trench. net hod of, claim1 i n depositing
@éncél‘é‘{?é

9. Th
conduct i Ve nat@}einaﬂrth%?ﬁdﬁfﬁbl=twlé%lﬁ theyarethg §anpﬁ%aéi‘”r‘?‘§?1e‘?fa gjes
sel ect ed LEOMif}ea G5 PR hRG HUHIGF 700 angstroms or less.

5. The method of claim 1, wherein the method includes creating a number of gates

each having a cap that has a height of 1500 angstroms or less.

6. The method of claim 1, wherein the method includes depositing a silicon nitride
layer over the number of gates prior to depositing an insulator stack material over the

number of gates in which the first trench is to be created.

7. The method of claim 1, wherein prior to creating a trench in the insulator stack
material, creating an insulator stack layer formed from the insulator stack material and
wherein the layer has a thickness between a top surface of the layer and a top surface of

at least one gate of 1800 angstroms.



Titanium Titanium Nitride; Tungsten Nitride; Tungsten; and a

conmbi nation of at |east two of the above materials. 10. The nethod
of claim1, wherein the nethod includes filling a nunber of open
contacts ymth the filler materjal and wherei.n the fi.ller terial is
sel ect ed 'roanKHPgﬁBdPﬁg?”P cWﬁﬁS?*ﬁegﬁﬁFﬁﬂP@PQFfﬂhP%PPHW-%ﬁf%fm‘
pol ysi | i coontaateith ebnductlde métefiel diRthg (FOPREES IR depARMMhOBoRRictive

i nsul ator material_ of a particular thickness over a nunber of gates

each havihgicesalgaoehe #gndlo form an insul ator stack; creating a first
contact opening between two of the nunber of gates; filling the first
contact opening with a filler material; formng a trench having at

| east one?.si deTisunéthoe of claivhé, fhérkRrdepadigng akonddbgveatekiEintd hk @fench
material is gtc ed.to a depth that is |ess than the particul ar

t hi cknessedg pPﬂEﬁ@éPﬁ?IH%F@Pﬂgiﬁo@ﬁg?gﬁﬁmﬂW%maﬂgleast one side
surface wWitdpanspacer material to the depth of the filler material;
filling the trench with a conductive material over the filler

mat er i al ; Tifapturh Agirider ecess in the conductive material; and filling

t he recesg mﬁ%ﬁaggggp material. 12. The method of claim 11, wherein

t he met hod " ER applying a liner material to the trench over the

filler maneik@h; a4dd the spacer material. 13.The nmethod of claim 12,
wherein the method includes filling the trench with the conductive
mat eri al RAERDIRGHON 9f et leagtdveraf ghe aboyg magialsret hod of claim 11,
wherein the nmethod includes perform ng a dual masking technique to
pattern a nunber of contacts in a contact array prior to filling the
first contfact Tipanethad of tlhint hewhérkinghe methediiadiudes filling a number of open

contacts with the filler material and wherein the filler material is selected from a group

that includes a sacrificial material and a polysilicon material.

1. A method, comprising:

applying an insulator material of a particular thickness over a number of gates each
having a gate cap to form an insulator stack;

creating a first contact opening between two of the number of gates;

filling the first contact opening with a filler material;

forming a trench having at least one side surface in the filler material, wherein the filler
material is etched to a depth that is less than the particular thickness of the insulator
material;

coating the at least one side surface with a spacer material to the depth of the filler
material;

filling the trench with a conductive material over the filler material;

forming a recess in the conductive material; and

filling the recess with a cap material.

12 The method of claim 11, wherein the method includes applying a liner material

to the trench over the filler material and the spacer material.

13. The method of claim 12, wherein the method includes filling the trench with the



15. The met hod of claim 14, wherein perform ng a dual masking
technique to pattern the nunber of contacts includes patterning the
nunber of contacts to a depth of at |east 1500 angstrons. 16. The

met hod of cl.aim 15 wherein perform.ng a dual masking technique to
pattern t??éldﬂﬁ%é?dtglfmﬁggﬁlt%?@e‘i Iﬁé'ieugles perforning a contact dry etch

technique to pattern the nunber of contacts. 17. The nethod of claim
15, wherein formng the trench includes etching the filler nmaterial
and the ilsul atlsrmeihedef elrinat L swbeianihe methed irpdudes perfoaniegtclual dept h

r i . shel 1 hod of claim 11, -
coating * Mt PSR e dlhtel Bl ’t‘lﬁﬁcoggag@'g,%yngxgcg‘ﬁ"ﬁ it tne

i ncl udes f@apptontaegoperspaeah tll Rll@chdatégalt o [ine the trench side wall.
19. The method of claim 11, wherein coating the at |east one side
surface with the spacer material includes applying a material to a

t hi ckness;f apRE QiR & Yaim2Q " T im
11, wherein the nethod incalnugleéqpigﬁrl[ g an %L}ﬂg}a@%épﬁ%ﬁgi; ugtlt:(f)lnt act
openi ngs faatidr the enmbaneoostanistihclodesguteming thahenbal ofduniatig té hdepth of

process ogt lefa'stl Horagdntgs Ieontlsr_ench wi th conductive material.

16.  The method of claim 15, wherein performing a dual masking technique to
pattern the number of contacts includes performing a contact dry etch technique to

pattern the number of contacts.

17. The method of claim 15, wherein forming the trench includes etching the filler
material and the insulator material at substantially the same rate to a depth of less than

1500 angstroms.

18.  The method of claim 11, wherein coating the at least one side surface with the

spacer material includes applying a spacer dielectric to line the trench side wall.

19. The method of claim 11, wherein coating the at least one side surface with the
spacer material includes applying a material to a thickness of approximately 250

angstroms.

20.  The method of claim 11, wherein the method includes filling a number of
periphery contact openings and interconnects with conductive material during the

process of filling the trench with conductive material.



