THROUGH SUBSTRATE ANNULAR VIA INCLUDING PLUG FILLER BACKGROUND Field of the
Invention 100011 The invention relates generally to through substrate vias within microelectronic
substrates. MOrR¢AIEHArly, the invention relates to enhanced performancBGROYYRIgIIBEIRate vias
within microelectronic substrates. Background of the Invention [0002] Microelectronic structures, and

in particular semi¢@IeyIBHSYUHETEEA PEIUANTDICIORICEKONE PENIRGSPIC @S $ENiRONductor

devices. The microelectronic devices, such as the semiconductor devices, are located and formed
over a microelectronic substrate, such as a semiconductor substrate. The microelectronic devices are
connected and interconnected using patterr%@%%ﬁﬂ%@f@ﬂ%yers that arc separated by dielectric layers.
[0003] In addition to the connection and intfcEsNGstianfiglicroelectronic devices within a
microelectronic structure while using patterned conductor layers that are separated by dielectric layers,
microelectrol8&kiGieycatien sdtngaertida toreeshiespdirttoriatiiétives, also frequently use

through subsfiaiscyiaiRitctesHhal PrayideAn@iRelicakeRMnRIPRFEaN® tAR-3i6QI o a bottom side
of a microelectronic substrate, such as a semiconductor substrate.
performance through substrate vias within microelectronic substrates.

Background of the Invention
[0002] Microelectronic structures, and in particular semiconductor structures, include
microelectronic devices such as semiconductor devices. The microelectronic devices,
such as the semiconductor devices, are located and formed over a microelectronic
substrate, such as a semiconductor substrate. The microelectronic devices are
connected and interconnected using patterned conductor layers that are separated by

dielectric layers.

[0003] In addition to the connection and interconnection of microelectronic devices
within a microelectronic structure while using patterned conductor layers that are
separated by dielectric layers, microelectronic structures, such as but not limited to
semiconductor structures, also frequently use through substrate via structures that
provide an electrical connection from a top side to a bottom side of a microelectronic

substrate, such as a semiconductor substrate.

[0004] Through substrate vias when used within microelectronic substrates may serve
functions that include, but are not necessarily limited to, microelectronic substrate

grounding functions and microelectronic substrate electrical biasing functions.

[0005] While through substrate vias within microelectronic substrates serve valuable
functions within microelectronic structures, through substrate vias within
microelectronic substrates are not entirely without problems. In particular, through
substrate vias are often difficult to efficiently fabricate with a comparatively narrow
linewidth (i.e., in a range from about 1 to about 3 microns), while completely
penetrating through a microelectronic substrate, such as a semiconductor substrate,

having an increased thickness.



[0004] Through substrate vias when used within microelectronic substrates may serve functions that
include, but arc not necessarily limited to, microelectronic substrate grounding functions and
microelectroMfe BB electrical biasing functions. [0005] While through BGBSH2EAF3 " Athin
microelectronic substrates serve valuable functions within microelectronic structures, through
substrate vias within microelectronic substrates are not entirely without problems. In particular, through
substrate vias arc often difficult to efficiegé:a/ fabricate with a comparatively narrow linewidth (i.e., in a

[

range from d880@h Yot sassicrd s whir bEmisiaten HEHBIRAGHRF P E0GIS STMEssIakronic

substrate, syghws & SEIHseRAUCRhsibaRALaHBaYAY an increased thickness. [00061 Various aspects
of through substrate vias within microelectronic structures are known in the microelectronic fabrication

art. [00071 For example, Sinha (or Sinha et al.), in U.S. Pub. No. 2004/0072422, U.S. Pub. No.
2005/020002g08n ké:SxBH1NQimRQei024k94Bals ashe s valipus nethads foufornuing a through wafer

via through a semiconductor substrate. Each particular method uses in-part a platiné;,1 method for

forming the ttBUYA-waPSr GAOFBAGE N au B ORI BEs dicarhey srisys "¢ 106/0275946,

teaches a mgshagdon for miRe @h thrauotiMaten Yirawihin shiisiaelesitanic $thuptsgicliis particular
method uses in-part the through wafer via as a location for electrically connecting a discrete electrical

device. [00081CE RtHEESRYBRIE R B Sn98ha! 195 DR BASEY & 3ies Ak other method for forming

a through wafer via through a semiconductor substrate. This particular method includes plating a

conductor material within a blind aperture within a_ semiconductor substrate, and then planarizing a
i

back surfacd YHRlkleadftim ¢ o Bxldosd the Hoo Mt é’ffﬁf’él}ﬂ%f’ed conductor

material.  method for forming a through wafer via within a microelectronic structure. This
particular method uses in-part the through wafer via as a location for electrically

connecting a discrete electrical device.

[0009] Further, Rybnicek, in U.S. Pub. No. 2007/0045820, teaches another method
for forming a through wafer via through a semiconductor substrate. This particular
method includes plating a conductor material within a blind aperture within a

semiconductor substrate, and then planarizing a back surface of the semiconductor

substrate to expose the bottom surface of the plated conductor material.

[0010] Finally, Savastiouk et al., in U.S. Patent No. 7,186,586, teaches a packaging
substrate that includes a semiconductor interposer that includes through wafer via that
includes a contact pad that protrudes from the semiconductor interposer. The
protruding contact pad is formed and located to register with an aperture within a
semiconductor chip which is intended to mate with the semiconductor interposer and

the packaging substrate.

[0011] The use of through substrate vias is likely to be of continued prominence and
importance as microelectronic device and microelectronic structure dimensions
decrease, and as microelectronic circuit functionality and performance requirements
increase. To that end, desirable are through substrate via structures having enhanced

performance, and methods for fabricating those through substrate via structures.



[0010] Finally, Savastiouk et al., in U.S. Patent No. 7,186,586, teaches a packaging substrate that
includes a semiconductor interposer that includes through wafer via that includes a contact pad that
protrudes from the semiconductor interposer. The protruding contact pad is formed and located to
register with an aperture within a semiconductor chip which is intended to mate with the semiconductor
interposer and the packaging substrate. [0011§ThevuseYf through substrate vias is likely to be of

continued prominence and importance as microelectronjc device and microelectronjc structure
cimensiol 0 Lt LS SR AG S B QE T ETCHER AUty S B AR It birements
increase.imertiat erdjcdiesit abldcatepdirdug bl substrate via structures having enhanced performance,
and methods for fabricating those through substrate via structures. SUMMARY [0011a] The invention
is defined in the independent claims. Some optional features of the invention are defined in the
dependeHidAInt{dngoad ap Aevsronicr stledtronicStristuretinehgdie st shrtsu ginsubdtratengihodnidra
method ferabfiegtng MeieiReictRun st yee MRkIDR eSS RHEn SURSHAIR.\ia: e

particular, the microelectronic structure includes a through substrate via that includes: (1) an annular

conductoPisSRstagERitsas WtcaR Aptar B tAYS b gRPA b Strafe bt ROE il Aharap Byt re Wit the

substralttqa%éich%aa@ sc?g)ﬂﬁpra}d ua:l;t@mu(bﬁif@ugh vuflllgrsts)m@eaﬁmulﬂft qm(flgcméé |i§}5€@fqﬁ’@a|§(/i‘ﬂillﬁoﬂl?”y have
an encliosed end,; an a plug layer lLe., t pically ut not necessarily a dielectric plug layer
SLrroundu B e UThin At SOTEORIF S S P oo TETs AMHIE P ST bR D B ate. A
method fosvahricatihgdhenicioeleotropicestayetyie incipidesy farming adakiadhapestdidamihimpag
microelectronjc substrate, such as a semiconductor substrate.. Amongst other optional layers, a
siengricob e n i Entdt ittt atAT G A
aperture ,Sab@r_at@ie%eaﬁt}lpm@laf@brisd@c&té@ anttmmwniqestmet_lo@nfmm@scémuiog)raldyérdand
completely filling &H&n‘ﬂ"Qd@&%&i%ﬁoﬁg%ﬁt&%?'gﬁ&0&“&%9&‘3&%&[&@&%@&(@%@%@@a'

conductor layer are planarized and a bottom portion of the substrate is also removed to expose at

least the YSiffeRAYEEMI GRRETAYEFO[0U LT B dnHisiedetifHeehsbtatdsbliBroviaesrgaiidsnsofar

as such ap@nnHamthreHghsHhstratel viailgdnatereadileandydnifarmly fabricaied since suehan
annular through substrate viaﬁ%elipz fabricated using a wider blind aperture than a blind apierture of

an anal Oﬁ%%gtﬁgﬁ:g}ﬁﬂpﬁﬁa ﬂ_lgﬂ%ﬁlilgr‘t{}}gd aperture. Excess portions of the dielectric plug

layer and the conformal conductor layer are planarized and a bottom portion of the substrate is

also removed to expose at least the conformal conductor layer.

[0013] One annular through substrate via provides value insofar as such an annular through
substrate via is more readily and uniformly fabricated since such an annular through substrate via
may be fabricated using a wider blind aperture than a blind aperture of an analogous via that

comprises a non-annular via.

[0014] A particular microelectronic structure includes a substrate that includes an aperture that
penetrates through the substrate. This particular microelectronic structure also includes an annular
conductor layer located at a periphery of the aperture and not filling the aperture. This particular
microelectronic structure also includes a plug layer located surrounded by the annular conductor

layer and filling the aperture.

[0015] Another particular microelectronic structure includes a semiconductor substrate including
an aperture that penetrates through the semiconductor substrate. This particular microelectronic

structure also includes an annular liner layer located upon the semiconductor substrate at a



[0014] A particular microelectronic structure includes a substrate that includes an aperture that
penetrates through the substrate. This particular microelectronic structure also includes an annular
conductor layer located at a periphery of the aperture and not filling the aperture. This particular
microelectronic structure also includes a plug layer located surrounded by the annular conductor layer

and fillingthprapeduige [QHRIAnhes particulae njieresleatronisaaitugiHigiicludas asemiagrductor

substrate jncludjng an aperture that penetrates through the semiconductor substrate. g,is particular
microele F8r}fbci§i$ﬁ%ﬁ‘]’r LG iTERIEE R %ﬂdﬁ?&‘ﬁﬂ: ‘lﬁf@? WA UISon e %‘é%ﬂ%ﬁ tétdPsubstrate
at a peripheryref Thesapetitiiaramicneldilingitheraperturdsol his piktiaulanimlerostectigaicstiueture also
includes g, angulay canductar ayer,losated wRomthe spnylarinerfayer. and gt filing.thg aperture.
This partlglﬂar microelectronic structure also includes an annular stop Ia?yer‘iocate upon the annular
conductottiag@rcariepnot!fitling thegdpertupeaThisppaltiicalarumnicroelbotromid Sltuttre alsdlircludes a
plug layer located upon the annular stop layer and filling the aperture. [0016] A particular method for
fabricatinl[%ﬂa microelectronic structure includes forming a blind aperture within a substrate. This

particulal A SY RAEE W deriBosl EuessRie e iy ATl SR EGLIBIIY B IR RIS M EP WA AR Mind

aperture geanformahcondugiardayerihatdacsnet completely filkdhadhlind-apgrivreapdna plkg layer
that does completely fill the aperture. This arfiicular method also includes Ia}narizin a backside of

the substrAtE°H BXPoBE 1 1648t YHE Cohtormar HidEiot ieyiprmal conductor fayer that does not

completely fill the blind aperture and a plug layer that does completely fill the aperture. This
particular method also includes planarizing a backside of the substrate to expose at least the

conformal conductor layer.

[0017] Another particular method for fabricating a microelectronic structure includes forming a
blind aperture within a semiconductor substrate. This particular method also includes successive
layering and subsequently planarizing within the blind aperture a conformal dielectric liner layer
that does not completely fill the aperture, a conformal conductor layer that does not completely
fill the blind aperture, a conformal stop layer that does not completely fill the aperture and a plug
layer that does completely fill the aperture. This particular method also includes planarizing a

backside of the substrate to expose at least the conformal conductor layer.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] The objects, features and advantages of the invention are understood within the context of
the Description of the Preferred Embodiment, as set forth below. The Description of the Preferred
Embodiment is understood within the context of the accompanying drawings, which form a

material part of this disclosure, wherein:

[0019] FIG. 1 to FIG. 13 show a series of schematic cross-sectional diagrams illustrating the
results of progressive stages in fabricating a microelectronic structure in accordance with a

particular embodiment of the invention.



[0017] Another particular method for fabricating a microelectronic structure includes forming a blind
aperture within a semiconductor substrate. This particular method also includes successive layering
and subseqWeEhBPHRAtzing within the blind aperture a conformal dielectriBGRSRYIOMZR3does not
completely fill the aperture, a conformal conductor layer that does not completely fill the blind aperture,
a conformal stop layer that does not completely fill the aperture and a plug layer that does completely

fill the aperture. This particular method also includes Elanarizinglﬁ backside of the substrate to expose
at least the conformal co%%mg%g%ﬂ% BREN BYERRIMENWINGS [0018] The

objects, featpygsppnchadvaniages.dfichernvasliamase BRAREHRAM WIhIB 4he cantevabihe Description

of the Preferred Embodiment, as set forth below. The Description of the Preferred Embodiment is

understood WibRIRAHHE LB IRIGTBF R ARSI PG drsririgedwHIBH e 20 tstefiftDart of this

disclosure, wherainidRQdSFICH o Fite 43sehpHoa sarisaiehsrRenatia Grassisertignaldiagrams
illustrating the results_of progressive stages in fabric‘ating$ a microelectronic structure in accordance

with a particGPtEhBodnHAVStendsiRirho e SERIPIISRREYT A BREYERBED EMBODIMENT

[0020] The inyentiaRcwhiphacludes amisiaalaciionicesihvtiuda andastagthod for fabricating the
microelectronic structure, is understood within the context of the description set forth below. The

description set forth below is understood within the context of the drawings described above. Since the
drawings arqootandad; farlustrative Rinose sostbe SRMNGS ResDRABseSsaHMdsawn to scale.

illustrating the results of progressive stages in fabricating a microelectronic structure
that includes a through substrate via structure in accordance with a particular
embodiment of the invention. This particular embodiment of the invention comprises

a sole embodiment of the invention.

[0022] FIG. 1 shows a substrate 10. A pad dielectric 12 is located upon the substrate
10. A hard mask 14 is located upon the pad dielectric 12. A resist layer 16 is located
upon the exposed portions of the pad diclectric 12 and the hard mask 14.

[0023] The substrate 10 may in general comprise a material selected from the group
including but not limited to ceramic materials and semiconductor materials.
Particular ceramic materials from which may be comprised the substrate 10 may
include, but are not necessarily limited to, alumina, silica, titania and zirconia ceramic
materials. Particular semiconductor materials from which may be comprised the
substrate 10 may include, but are not necessarily limited to silicon, germanium,
silicon-germanium alloy, silicon-carbon alloy, silicon-germanium-carbon alloy and
compound (i.e., [II-V and II-VI) semiconductor materials. Non-limiting examples of
compound semiconductor materials include gallium arsenide, indium arsenide and
indium phosphide semiconductor materials. Typically, the substrate 10 comprises a
semiconductor substrate that has a conventional thickness that may be up to at least

about 1 millimeter.

[0024] Although not specifically illustrated within the schematic cross-sectional
diagram of FIG. 1, when the substrate 10 in particular comprises a semiconductor

material, such a semiconductor substrate may have located and formed therein and/or



[0021] FIG. Ito FIG. 13 show a series of schematic cross-sectional diagrams illustrating the results of
progressive stages in fabricating a microelectronic structure that includes a through substrate via
structure in WéE3PUHEE4With a particular embodiment of the invention. This MaHiétAa%dhtiddiment of
the invention comprises a sole embodiment of the invention. [0022] FIG. 1 shows a substrate 10. A

pad dielectrig, 125 JacaterbHpORE sHAstAle A0 ARBHIASK sbhisJRealRs upgdNesRd dielectric

12. A resist layer 16 is located upon the exposed portions of the pad dielectric 12 and the hard mask

14. [0023] THESABSHAM LG ANiSF gl Ko Mipide Bohaestatabldcdedrioniahecgroup including but

not limited tQGarasnif BAGAERISARASENIGANHICRN IALS Haksi Rerlichipgisaramig spaterials from which
may be comprised the substrate 10 may include, but are not necessarily limited to, alumina, silica,

titania and ZIFiEIMElSSTamfdRTiReNIeY PhaRitiside PR dlra oS ts rdmikid R may be

comprised thasuRsHAIRAAVRRY NCds: RetaLeNPRECATEHIN MY R 1o:5ilicen «g@ihasium,
silicon-germanium alloy, silicon-carbon alloy, silicon-germanium-carbon alloy and compound (i.e., IlI-V

and 11-VI) seliddadtisioatendisangsHaiting examples of compound semiconductor materials
include gallium arsenide, indium arsenide and indium phosphide semiconductor materials. Typically,
the substrate 10 comprises a semjconductor substrate that has a conventional thickness that may be

up to at least¥BSli P rifhielictop 4 camRsEghaspielsrtMesh Sy {oRliPide schematic

cross-sectiogal] giags anatefi fikendyWhendthe substhaien & Rpayticias CRIMRLaes aigamiconductor
material, such a semjconductor substrate may have located and formed therein and/or thereupon

microelectrofid QEVRELIG R L5h papirandr e rapiryadicsmay by roicséiedtinic devices

may include sipitaie NOIREasSA s lmiedipasiive seimicanstictan sleMiesosuehs asiidenot limited to
transistors and diodes. Such mjcroelectronic devices may also include, but are also not necessarily

limited to pa&efl 8% YBHES RhRIAT SRY B hEErS BECde B SETBICARMCEY. DGIHIAS but not
limited to registareamecapaciing @0 2kdma parhdipladiigelZicomphisescXpask diglagtric material.

Suitable pad dielectric materials may include, but are not pecessatrily limited to, oxides, nitrides and
oxynitrides omgﬂb%%etﬁwemw ke VfP8H1V9\ﬂﬁ}8ﬂarC?3ﬁt?é%l8FﬂBE§€8%ef%fﬂ<}'b%ﬁ?§fé 10 when the
substrate comaprises-aragmicendustey imatridahxides, priliites -aasox\itiidesmabather materials are
not excluded, whether semicondu%ﬁr materials or (zglt%ré(ihan seg:]iconductor material

. The pad
dielectric 12 & FOIHEERL R TS RASH TR RIS RIS %%d@aﬂ%mowsﬁﬂlhe
microelectromig,fadirication ardidlentigniting sxamplesyinshiga dhermal astasamalgXidatian or nitridation
methods, chemica).vapor depositiogn methods and physical vapor deposition methods. Typically, the
pad dielectrit®1% i) yBHE n@ﬂé BYREC tf‘glﬁbﬁ*@ﬁam Yt ﬁ&&%ﬁ%ﬂéﬁﬁ% dielectric

material thatinag anthiekhrass from about 400 to about 1200 angstroms.

[0026] The hard mask 14 comprises a hard mask material. Hard mask materials may
in general be selected from the same group of diclectric materials from which is
comprised the pad dielectric 12, given the proviso that the dielectric material from
which is comprised the pad dielectric 12 and the dielectric material from which is
comprised the hard mask 14 do not in general comprise the same dielectric material,
or similar dielectric materials that have an indistinguishable etch selectivity within the
context of a particular etch method. Similarly, the hard mask 14 may also be formed
using methods that are analogous, equivalent or identical to the methods that are used
for forming the pad dielectric 12. Typically, when the pad dielectric 12 comprises a
silicon nitride dielectric material, the hard mask 14 comprises a silicon oxide
dielectric material. Typically, such a silicon oxide hard mask 14 has a thickness from

about 8000 to about 20,000 angstroms.



[0026] The hard mask 14 comprises a hard mask material. Hard mask materials may in general be
selected from the same group of dielectric materials from which is comprised the pad dielectric 12,
given the pro\ds¥iHadh dielectric material from which is comprised the paRfdidIed 033 2hd the
dielectric material from which is comprised the hard mask 14 do not in general comprise the same
dielectric maigyial] ahsiaiiar Q%?@H'Qo@ﬁgﬂé@@ fhaichavean. indigiipauishabie ich selaativity within
the context of a particular etch method. Similarly, the hard mask 14 may also be formed using
methods that'AtehdRaYdifotRmetitigahsnicsisidarticht (8 the TRaHEYS it dpeigEat fBF98tifing the pad
dielectric 12, Lypigalysinbendhonac-dilesitic lA:aampises achlicerAltide dielacpismaterial, the
hard mask 14 comprises a silicon oxide dielectric material. Typically, such a silicon oxide hard mask
14 has a thidkHEEEHEH BEBGBE60 o 'AHSUTSEBYG- anyStrbeist HsY] ¢ reYdSdPraRst 16 comprises
a resist matejialy Suilahle esistmRlialsifiom which-maysbexpererrisar thesesist layer 16 include
positive resist materials, negative resist materials and hybrid resist materials that possess

characteristiEQFBBMPIEhRE RS (abiRlihrerelifine ads crihelslien SeM a resist layer 16
may be formegidisingBeneliallys senyaptianpteReoadingMme tiadsn SxRASSH Using aeaslly

conventional lithographic (i.e., photolithographic methods and electron beam lithographic methods)

and develop®§theiy JERiwK, Esnirshtidhar o vammIbse b PR HetRB s #asiRbNy 2 the resist layer 16

comprises aR@sitvertefistinaiaiiah arnaeaativese sishmasiia thabhassuthickness from about
20,000 to about 60,000 angstroms. As is illustrated in FIG. 1, the resist layer 16 defines an aperture A

that has an AP&HEREidth W HHSHAAII0E o hiBEfasShiond BIERel BeaMstdidt the aperture

A may includgs hutpee iRt MRER SFihAi It Jecisles | SGHRISSs reatandles,geehibediasdnd other
regular and irregular geometries. [0028] FIG. 2 shows the results of patterning the hard mask 14 and

the pad dieldBfr P T2URhile G UHE LIS TSN PECAS A LR eSS iSRSk 14' located upon a
pad dielectriged@2ntk1ad,ipRonidRctng wilky taguiesistdayeplfpsevifaran aperture A’ that is extended in
comparison with the aperture A that is illustrated in FIG. 1. Exposed at the bottom of the aperture A' is
the substrate 10. The foregoing patterning is typically effected while using a plasma etch method that

provides the|bezg|nrask 3 4hand therpadidisipetrienl2; withaaminaly staiphcside wrllscthiypically, the

plasma etch method uses an etchant gas composition gppropyiate to the materials from which are
comprised tHe RAVFHSER @?rgﬁ]ﬁtﬁ%’?ﬂ@ aietdleie 19 9yt Wdzr?ﬁfgrﬁw% i%ﬁfﬁ i efchant gas
composition grayibrsised forietching g gilicon comntaisirgidielgelrinpaieiial sughas:a ailicon oxide
dielectric material or a sjlicon nitride dielectric material. [OOZI%] FIG, 3 first s.howﬁaﬁa vertically extended
schematic cfB&5ISEEHBNST diagraRrEr e iRl S st LS B Sefhilhatic cross-sectional
diagram is illEspaiatainid Gotlor 63 tBealpershows thesesulis ot LLothesetshipgithe subsiiate 10 that is
illustrated in FIG. 2 to provide a sybstrate 10! while using the resist layer 16, the hard mask 14" and the
ad dletectils 199581 FGHEA AL TP KHBRGU AR A BB e Bhure A" that
is illustrated dndiG. pad ipicatly, theurthemeixtendeeh ape didevAlls atsentdhe, resistlayer 16, has an
aspect ratio (i.e., height to width) from about 10:1 to about 30:1 and more preferably from about 10:1
o about 201 CHBRLE Y BTN LI CHAERER o SIS AT AR Y R hethod tha
provides thesgxtenaadsapartuierAmaith Idomid ally sicbigbitsicevalls yhscidiynd@istaad by a person
skilled in the art, when etching a semiconductor material such as a silicon containing semiconductor
material fror§ QWHHLHHASLy B RN SHEM IS BBt i e bORed BIASTR e M Bthod wil ypically
use a fluoringidentanmgeichanhgas cilinpositice diikgtthenRosthl Gichsjjianessrids is generally
understood % t(;:‘.rson skillﬁd in the art. Chlorine or bromine containing etchant gas compositions
may under certai SrBlilEances also be used. [0030] As is illustrated within the schematic
cross-sectional diagram of FIG. 3, the aperture A" is a blind aperture that includes an enclosed bottom.

A disance D g P euclosed boton, oL NG ARSI A oIS SRNem A1 g abgtrate 10
the microelectronic structure whose schematic cross-sectional diagram is illustrated in
FIG. 2. FIG. 3 also shows the results of further etching the substrate 10 that is
illustrated in FIG. 2 to provide a substrate 10’ while using the resist layer 16, the hard
mask 14’ and the pad dielectric 12° as a mask. Thus, a further extended aperture A”’
is formed from the aperture A’ that is illustrated in FIG. 2. Typically, the further

extended aperture A’’, absent the resist layer 16, has an aspect ratio (i.e., height to



[0031] FIG. 4 first shows the results of stripping the resist layer 16 from the semiconductor structure of
FIG.3. Such a stripping of the resist layer 16 provides an aperture A" from the aperture A". The resist
layer 16 mayy8e¥RipFédiusing methods and materials that are otherwise gBfdrHig08dAIEREoNnal in the
semiconductor fabrication art. Included in particular are wet chemical stripping methods, dry plasma

stripping me{ﬁ‘aﬂ% ashcaprinations.shwel chemicabriipeRamemadamid oy Rgmastripping

methods. [0032] FIG. 4 also shows the results of etching the pad dielectric 12" while using the hard

mask 14' as @hadltPsravapathingdeteotyrienly fifegsmhy lenivig ot taspuctiBlectric 12' to form
the pad dieleglicodZhanpi algeshrcaffesiaciusipgalasmaletmeatiod haknetarahly also provides a

perpendicular sidewall to the pad dielectric 12". In contrast to the plasma etch method that is used for

forming the fFar8deiaieed Pyahadinepdd! it adhcat whap stehisst SRR ENEoD Tefsiifhe
correspondiRgdiard.naskhaysiidiftiapdpad Aigledtelayan lZdhal pie ilusinated i Fil&l desuch a

plasma etch method will typically and preferably use a fluorine containinﬁvgt(;hant gas composition that

provides a spERSHels ramettRicthiR maeii pehed Rith tPis b Heea TheagicEriBiAg 12 in
comparison wilhatheharemaskisnalsnial tiomoadtahds privyisedithe hatlmasledbods@a alternative

to a plasma etch method, for example, under circumstances where the pad dielectric 12" comprises a

silicon nitrid@Fere Ml SAA RS sd GRS A RIS COR I NENh S AR SR PR 988 eous

phosphoric agig saldieRmMmaydaeussdfeseizbing thejpad dielectric 12" to form the pad dielectric 12"
with an etch specificity with respect to the hard mask 14'. [0033] FIG. 5 first shows in phantom an

optional conformal dielectric liner layer 17 located and formed lining the aperture A" that is illustrated in

FIG. 4. The ppiw)ah senfoadiakedelaeirictinathaverit croayseeeibpithesmalyrgmwnier alternatively
deposited, using as non-limiting examples, chemical vapor deposition methods or a physical vapor

deposition niEHGUS s HER IR EroWa! the sttt edniothaliamiectdSinee By&Phay comprise

an appropriate @xigdesditbisiear yRitidel abarmateriakdife BrnsrallyResamicandurtey material) from
which is compri,sedglt%e substrate 10'. Deposited dielectric materials may also include oxides, nitrides
and oxynitridSR&H Y 2R ARPHom WRitho O BHEEIthe substrate 10". Deposited dielectric materials
may also include generally higher dielectric constant dielectric materials, such as but not limited to

barium-strontium-titanates (BSTs) and leadzircqnate-titanates (PZTs). Typically, the optional
conformal dit1&tid e Ig%rsﬁ%%l%rﬁﬂif@rﬁ §EERNEN SF]rﬁiZa%Wéslsg Ef%?gbﬁate for adequate

dielectric isolatineb 10034} AsuisuBdeBIon iynahpessoshsidlietiin thaarkyihel opiioniaksanformal
dielectric liner Ia@/er 17, whether thermally g;ov,l\é‘E or deposited, is removed, if it is.formed at all, in what

might be intéRAEHT o be AEATALCEFEHER areHCAPHE ¥Hel IdRHM At BBRShS e substrate 10, to
ensure propefegheatyinal eontaalhsubsesenttydermed cposiaiatidayers iRdbahtbostuaigas. [00351

FIG. 5 next shows the results of syccessively locating gnd forming upon th icroelectronic structure
fter having TR b B a1 SR EATISHA 155 8551 S0Py & Lok MR RO ROL LR B er 18
located and faiipigalcupemdde aniccoalbtisonio sfwaitichsnticsasiiematicthressssediipnal diagram is
illustrated in FIG. 4 and incom% etely filling the aperture(2) a conformal conductor layer 20 located and

formed uporP RO FEMAF Y or liner layer 18 and also incompletely filling the aperture A"; (3) a
conformal stop layer 22 located and formed upon the conformal conductor layer 20 and also

incompletely[ﬁibly}? {"hl%ajl) g ggrseiloA\:J;s t g rggliltlg/ o(égt%hing the pad dielectric 12” while using the
hard mask 14’ as a mask to form a pad dielectric 12”°. The foregoing etching of the
pad dielectric 12’ to form the pad dielectric 12’ may also be effected using a plasma
etch method that preferably also provides a perpendicular sidewall to the pad
dielectric 12”’. In contrast to the plasma etch method that is used for forming the hard
mask 14’ and the pad dielectric 12’ that are illustrated in FIG. 2 from the
corresponding hard mask layer 14 and pad dielectric layer 12 that are illustrated in
FIG. 1, such a plasma etch method will typically and preferably use a fluorine
containing etchant gas composition that provides a specificity for the dielectric
material from which is comprised the pad dielectric 12”” in comparison with the hard

mask material from which is comprised the hard mask 14°. As an alternative to a



plug layer 24 located and formed upon the conformal stop layer 22 and completely filling the aperture
A". [0036] The conformal conductor liner layer 18 may under certain circumstances also be optional
within the indtaRPeMB¥diment. However, when present, the conformal condRfctG#3A989/03§&318 may
comprise the same conductor materials or related conductor materials as the conformal conductor

layer 20. The coRfocmR¢QREYCIOr 4ash Ry ekl BaY IR SRV RSB pddayatciiteiconformal
conductor layer 18 may alternatively comprise an appropriate conductor barrier material and thus

serve as a beRFdT ISPt Stipse A idh e atsiehArs Bt riner | SPBIB $irsAliseR &Y conventional

thickness appre@hiate i fihsls Phte HeFrRIRINGHINGHR NS PP AR A thefemsions. fhat the conformal
conductor liner layer may serve. [0037] The conformal conductor layer 20 comprises a conductor

material. Ty SiCACBRddctorRtatdRaRahdirisetdelbetely HoAt HeNgRIHINEHIHY BIRY6Rimited to
aluminum, cappenditanikmy tantalum and tungsten conductor materials. Also included are alloys of the
foregoing conductor materials, as well as nitrides of the foregoing conductor materials and silicides of
the foregoing conductor materials. The conformal conductor layer 20 may also be formed using

methods thafeass peneraliiisosnentianghintie misripstenicakiigationatieudedin particular,
but not necessarilﬁ limiting, are_chemical vapor deposition methods and ﬁh sical vapor deposition

methods. AISFRIE QR AdiniRg DR PR hitridation Tnetrdubt ty L HrePBERRSImal

conductor laysf3thaomRlisesAirasien condyaecmatetialitathas econfaimadhiakness from about
10,000 to about 25,000 angstroms. [0038] The conformal stop layer 22 comprises a stop material.

Suitable stof TRAHAGISTHE IS ehelbririRests prrriterrhe g coRadtBP S mstBAdi™More particularly

common arcyfligiralricsteRcpatarialsndiheddicleairiciatopamaterinis fiasupivehl werhieneomprised the
conformal stop layer 22 may be selected from the same group of dielectric materials from which may

be comprisef<te5 e BIStISHAT RS HE LR TIRSIE 4% NE SR PRI E5)Yh pad dielectric

12" or the hardtraskils gtypisaly, dhaicondacnahsienilayelbi2weprisesmpaislegisic stop material,
and more particularly a silicon nitri(‘jj, ielectric stop, material, thath%?s a thickness from about 1200 to

about 3000 SHYEEASTY)  [GERROL P TG UTAS BYEA Rl ERsE LA il msdds WK Edor enhanced
conformality anydiease of finakfitiof thenapeitdre domparsmonlyuaneion pracigalspudposes, the plug
layer 24 typically comprises a dielectric m['aétgrial, alﬂl,l%’lﬁh certain conductor materials, are not

|

excluded forBEBIG RATEHA My HSQ Heludt e sy N BT SR UAHFRLES the plug layer

24 may alsoheselectadiremihesamegioupat dieleancumateiialeras Wishdimay-be comprised: (1)

the conformal stop layer 22; (2) the conformal dielectric liner layer 17; (3) the hard mask 14'; and (4)
the pad die@&?&nﬁf?%ﬁf%ﬁg %ro%aﬁfr@}eéh%ﬂpéla}a A @5&% e 438 Coformal stop

layer 22 contagsezeicladlyiconaiefialsnaidiRaemn uiaihy exel dsivel ejch saleritvity Bupeasties. Within the
context of the instant embodiment, such a dielectric plug layer 24 and the hard mask 14' typically
comprise a silicon oxide dielectric material, while the conformal stop layer 22 and pad dielectric 12"
typically compo34] assilicondeiivicedroate falsdrnallycamithilugiraiedpriophaantaromiiin the schematic
cross-sectional diagram of FIG. 5, but excluded for clarity within subsegquent drawipg figures, the
Cictectic U AT H A8 L BiG DS TICHGHERE: & SHOMLthe's SIS Gi+ibihially planarizing
the plug layebadcd foith & pitigtlayelit24 idbedategongonantnatipta0rizatioatohthgpiug layer 24 to
form the plu er 24' may be effected using methods and materials that arc otherwise generally
conventionalit HiE METORLE e A BrETNEC GBI BHESHh b Sehnack planarization
methods thagubayjiraliéreactidenthreidhyasthodaahdswetcahemical etch methods, as well as
alternative mechanical planarization methods such as but not limited to purely mechanical planarizing

methods, and chemical mechanical polish planarizing methods. Within the context of an etchback
planarizatiorj 002#adGuEhas shosactiverdonl Btchsmetyel ay dosaichandiéalretoh upethibd, the stop layer

methot, uch L SMLGIAF S AT LA T HHD ARG ReINGA 8 i dyer 22 may
function as a platfariniigstdpd@yéiner layer 18 located and formed upon the microelectronic

structure whose schematic cross-sectional diagram is illustrated in FIG. 4 and

incompletely filling the aperture A’”’; (2) a conformal conductor layer 20 located and

formed upon the conformal conductor liner layer 18 and also incompletely filling the

aperture A”’’; (3) a conformal stop layer 22 located and formed upon the conformal

conductor layer 20 and also incompletely filling the aperture A’’’; and finally (4) a



[0041] FIG. 7 shows the results of further etching back of the plug layer 24’ to form a plug layer 24".
The plug layer 24" may be etched back to form the plug layer 24" while using an etch method that is
otherwise g¥{eRaNY ¥BAveNntional in the semiconductor fabrication art SuchPAIT&IEHHERIGH may
include, but is not necessarily limited to, a wet chemical etch method or a dry plasma etch method that

may be useqﬂt% f%y@ﬂiam theRMaaysi24 thahismlustaiering|Gafofrom.theplugilayer 24 that is

illustrated in FIC Wet chemical etch methods are particularly desirable insofar as wet chemical etch
methods maljlBRe el B brovided with superior selectivity for a dielectric material from which is
comprised the plug layer 24" in comparison with a dielectric material from which is comprised the
conformal stop layer 22. When the plug layer 24" comprises a silicon oxide material and the conformal

stop layer 22 fiae s EKEsh GbsHS A AtRFIR YA IS Ay PeHY HECBRHERCGHH Specificity with

respect to thg.conformal shop dayBishd whiiR HRita RHRGHS CHSHIErpHUEHIC @eidorabitian. Typically, the
plug layer 24" is etched to a distance DI beneath a surface of the conformal stop layer 22, which is

intended as SCARSINELTRE [auiptireUet P TS tRfckBS SUIMHEUSRIGTHRAT E6RIBEGT layer 20. [0042]

FIG. 8A showshauzsehematis£5essiressioandiagiamdiaat dfustratenheoasuiia Qfciuthesplanarizing of
the microelectronic structure of FIG. 7. Resulting from such further planarizingl are: (1) a plurality of

conformal lifBRYERE 18 A% RS SRTHOAT PRETANNSG HE CorbrAlIRoRARaIRT 182 &8Nirality of

conformal condkgievdayesmatisthat ippripfiom anarigingther eentermahgengiiciprlayer 20; (3) a
conformal stop layer 22' that results from Ianarizin%the conformal stop layer 22; and (4) a plug layer

24" that resUIFHREHENLHRIRY ST the R TmAl condusis ingristal priva EERA hat forms the

microelectropiawirgciPIbIase Sehav)aiie crossise@ianalidiagsan farbusiatedain HeBA from the
microelectronic structure whose schematic cross-sectional diagram is illustrated in FIG. 7 will generally

be effected W4 Eierl AAPAdEPp SRS I8k NG Wiethod, although the instant
embodiment is not necessarily so limited. [0043] FIG. 8B shows a schematic plan-view diagram of a
microelectronic structure t}%at correspondsén part with the micro%:tronic structure whase schematic

cross-sectioh i iad T 98 IR ERIPC G2 BA 221898 SHoh O I Har PRIEER! 1 4Y W& bonformal liner

layer 18', the.sanforsnalsongdyctar By sei20tc dievsorfosnalsiapllayer B2 andithraalug layer 24". As is
illustrated within the schematic. crass-sectional diagram of FIG. 8A and 8B, (i:ach of the conformal liner

layer 18", thé COMBHR BRTEIEBH A B Wk SPrRandYSIPI)ars3!Ss thllan view an annular

layer included are alloys of the foregoing conductor materials, as well as nitrides of the
foregoing conductor materials and silicides of the foregoing conductor materials. The
conformal conductor layer 20 may also be formed using methods that are generally
conventional in the microelectronic fabrication art. Included in particular, but not
necessarily limiting, are chemical vapor deposition methods and physical vapor
deposition methods. Also included are thermal and plasma nitridation methods.
Typically, the conformal conductor layer 20 comprises a tungsten conductor material

that has a conformal thickness from about 10,000 to about 25,000 angstroms.

[0038] The conformal stop layer 22 comprises a stop material. Suitable stop
materials include dielectric stop materials and conductor stop materials. More
particularly common are dielectric stop materials. The dielectric stop materials from
which may be comprised the conformal stop layer 22 may be selected from the same
group of dielectric materials from which may be comprised: (1) the optional
conformal dielectric liner layer 17; or alternatively (2) the pad dielectric 12°” or the
hard mask 14°. Typically, the conformal stop layer 22 comprises a dielectric stop
material, and more particularly a silicon nitride dielectric stop material, that has a

thickness from about 1200 to about 3000 angstroms.
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that includes an enclosed bottom. Further, each of the conformal liner layer 18', the conformal
conductor layer 20" and the conformal stop layer 22" is successively nested, and each of the conformal
liner layer 1% OtR¥dHdtMal conductor layer 20' and the conformal stop layR¢ DPSAHRHHEAI the
aperture A" that is illustrated in FIG. 4. Beyond the conformal liner layer 18', the conformal conductor
layer 20" and the conformal stop layer 22', the plug layer 24" fills the aperture A" that is illustrated in
FIG. 4. [0044] FIG. 9 is in a first instance intended to show a schematic cross-sectional diagram of a
bottom trun idrorlesdaiicsteremestis Rygsspshassairr tHelrisrbancéttonic structure whose

schematic cissoeafliRpahandplaniienitiagiamsarilustratethinrdy 8 ans:-$Badrl@: 9 also shows
a second conductor layer 26 located and formed upon a top surface of t?;e microelectronic structure

whose scheRHBEErodactbadmer it pnsieso ariGisadlisesiic st ah HibousA sitrinG. 8B. The

second conduaiardRYehASNIYICABPERG ARY fisB¥gRboapausiorgnaterialg cNae-tmiing examples of
candidate conductor materials include aluminum, copper, titanium, tantalum and tungsten conductor

materials. AISBThBIAdREDIRRRISIHHLS Rutelr HAuEphoseshisthfiar dtdeMeides of those
materials. Agysbthedriegsine sepductRinmatecialsNay bendapeaiter) using methadsdpat are

otherwise generaghconventional in the microelectronic fabrication art. Such methods, and their related

materials maiy5e zmatddBusoBiRRal chtlor e Hiehladethl nidtnbakasd drastaddd: iddniiithat may be
used for forrpinpdibr @eRAUCtoblaYEEM Nabis ) ustiaiech in &l chid PSRkt Iaempodiment, the

second conductor layer 26 comprises an aluminum conductor material. A particular alternative

embodimentAH) ALY e SSeBII IO AR RIBIAF B8 RS BisenE BRIV I HaYs st that may be

formed usingstandaychssmpicenducionand oysroalecinicsiakricatonRecessng methedelogy and
apparatus. [0045] FIG, 10 shows a second conduct%r, layer 26' that results from patterning of the

second condUbioP ¥y er SBHAT idaifl Sk atetf imiEaly SHRNG e ot Parterf i EtHS second
conductor laygitezftofpmthe-seanthcang usier tayaieadnay derriferteg pising rbatetitaographic and

etch methods that are otherwise. generally conventional in.the microelectronjc fabrication art. Such
photolithogrdptiE ¥ha Bieh Wﬁéﬂﬁ@%sﬁmléeﬁ%ranﬂwb%%wnhmﬁ%%&%@wqﬁw%pmpnamy

dimensionedfesistlayers, @lepgwihr@asma gicte méthaes dhalty setappiapigieatananingas
composition [0046F]6F|G. 10 alsq shows, in phantom: (1) a p(? sivating dielectric layer 30 located
upon the midteBiIsLISNELGIERPLSHEIE 6 aRaY HEUHHY faétred the second conductor layer 26 to

form the second conductor layer 26', where the passivating dielectric layer has formed therein a
plurality of apertures that expose the sTcond condgg}t{or layer 26' that contacts the plug layer 24"; (2) a

plurality of cEMAR Vikd SRR eIt 2hiEP8 A ta}@gaaalal%ﬁ?ﬁa?&% AY5havdu N rated second
conductor layrigd6yieand (3] ReCoRiLL IR ibtaieanecifiayao 34 lacaiecdednskiarmedspomthe

passivating dielectric layer 30 and_contacting the plurality of contact vias 32, [0047] Each of the
foregoing StRIEATBTEL APRYIRTSTHATER T HHARRS O SneTHOE SRS ISR P subsequent
drawing figupesciy eamgiisshahaiatials, heve cimen it ansh et foimordsbingamathads that are

otherwise generally copventional in the microelectronic fabrication art. Typically, the passivating
dielectric IayF St RBH DL AR AR e 5F DTS5 D, A GRS BeHbular

embodimentistnoichgcessalily sbdinjtedwihecanack iasn3ghamyaCompisatiout atehnds necessarily
22 may comPHe CHu LR et Eh Bk ot ABUEEA T RS Satd EUHlor matoria as the
contact viasmechanical polish planarizing methods. Within the context of an etchback

planarization method such as a reactive ion etch method or a wet chemical etch

method, the stop layer 22 may function as an end point detection layer. Alternatively,

within the context of a planarizing method, such as in particular a chemical

mechanical polish planarizing method, the stop layer 22 may function as a planarizing

stop layer.

[0041] FIG. 7 shows the results of further etching back of the plug layer 24’ to form a
plug layer 24°°. The plug layer 24’ may be etched back to form the plug layer 24’

while using an etch method that is otherwise generally conventional in the
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[0048] FIG. Il shows a re-elongated schematic cross-sectional diagram that corresponds with the
microelectronic structure whose schematic cross-sectional diagram is illustrated in FIG. 10. Like or
identical strO¢@AWAMBIIH the microelectronic structures whose schematic R6J4US@ettiarélagrams
are illustrated in FIG. 10 and FIG. 1 | are designated identically. [0049] FIG. 12 shows the results of

planarizing ahpftemysudaes,AtinedaierosleatianicsruGHYE WhosR Isabematicfoss-sectional diagram
is illustrated in FIG. 11 to provide: (1) a substrate 10- from the substrate 10'; (2) a conductor liner layer

18" from the'CSRTSHHIEBHE o HechEBIctBetahmediod esadliziblmyerisb mirshedriBatonformal
conductor laygk 2 wIfefRrearing PRRNAHZalRN of the.PRUNm sHHase Ridhe Misreslgatienic structure

of FIG. 1 | to provide the microelectronic structure of FIG. 12 may be effected using methods including

but not limitd@¥& phreRs i e BIARGrZing /i cthsris HrdcrErthods fiedRaHfA#Blish planarizing
methods. Asjisiflustrateskwithin dhensahiematia creassaeatignatigiagram, ofcHifey kR dthgimicroelectronic

structure is planarized to provide that the conductor layer 20" still has an enclosed bottom, although

such a featutBRSF it ARErYaR ohHidatiEnrRAtHaL S drnehichiés Gorasriseibaa vlgysm is illustrated

in FIG. 12 isnpt & limiatiatoalwhe erskedime it L6ef thedovention Ratpasewithindhn gantext of the
embodiment, each of the conformal conductor liner layer 18', the conductor layer 20" and the etch stop

layer 22' that'QPelMlGEtratety REEIRS MIYRAPSE PlarkamRists eiliswyddsdpbitsidilresuliing

conductor lingh Ryl atpskkiid cepayIosd ayehican askinehatopiayes sind Ryeslfingnplug layer, in
accordance with the phantom line that corresponds with reference numeral 27. [0050] FIG. 13 shows a

third conduchSraigyer 28 beRRed SR FIhTEtPardR {ooRvreEtsicR B michisBERBAR structure
whose schemafie e asarseeiionaldinganbis iMypiated indpagldydime thikkeapdustor layer 28 is

otherwise generally analogous or e%%{cival nt with the second conductor layer 26 that is illustrated in

FIG. 9 withirftHEGHE X BieBhf SEERC M afO MaPHL BRI L ¥t Abrit S hisHhtRefL Aidtated and

formed uporjataptiomsuatpee) ofjthe wfithanmikresientns o atusiuredhaldeoiiustated in FIG. 12 rather
than the top surface of the microelectronic structure that is illustrated in FIG. 12. Typically, the third

conductor layer 28 comprises a conductor material of a thickness that meets the prescribed and
required perfouaBNERITENigsI0s resistanek withinsthednigrogleetronia siiuetus wbesegchematic
cross-section?l diagram is illustra eﬂ in FIG. 13. . ,
of further planarizing of the microelectronic structure of FIG. 7. Resulting from such
further planarizing are: (1) a plurality of conformal liner layers 18’ that result from
planarizing the conformal liner layer 18; (2) a plurality of conformal conductor layers
20’ that result from planarizing the conformal conductor layer 20; (3) a conformal
stop layer 22’ that results from planarizing the conformal stop layer 22; and (4) a plug
layer 24°” that results from planarizing of the plug layer 24°°. This additional
planarization that forms the microelectronic structure whose schematic cross-sectional
diagram is illustrated in FIG. 8A from the microelectronic structure whose schematic
cross-sectional diagram is illustrated in FIG. 7 will generally be effected while using a

chemical mechanical polish planarizing method, although the instant embodiment is

not necessarily so limited.

[0043] FIG. 8B shows a schematic plan-view diagram of a microelectronic structure
that corresponds in part with the microelectronic structure whose schematic cross-
sectional diagram is illustrated in FIG. 8A. FIG. 8B shows the hard mask 14°, the
conformal liner layer 18’, the conformal conductor layer 20°, the conformal stop layer
22’ and the plug layer 24°”°. As is illustrated within the schematic cross-sectional
diagram of FIG. 8A and 8B, each of the conformal liner layer 18’, the conformal

conductor layer 20 and the conformal stop layer 22’ is in plan view an annular layer

12



[0051] FIG. 13 shows a schematic cross-sectional diagram of a microelectronic structure in
accordance with a particular embodiment of the invention. The microelectronic structure includes a
substrate 10Ven0MEREEs an aperture that is formed completely through tHRCIBEAYAILOHF23
Successively nested within the aperture is: (1) a conductor liner layer 18" at a periphery of the aperture

and not filling, thenaRRItuEe: dR18scandusiar IryRh0-deraiethpanihaLandueirlingr layer 18" and
also not filling the aperture; (3) a stop layer 22' located upon the conductor layer 20" and also not filling

the apertureSHHATAT LPRIY TERFA 2120 orBEdlUFRIHAHBA REAPSKIS T e DR CHRESHIRRY the aperture.

[00521 Withi{hey ingtapi erapadimanbifie ¢RRAUSION 18yaheCocompiisehii R aanpular via
through the substrate 10". The annular via is more readily fabricated through the substrate 10" than a

non-annular&fid SipcanEBrmiRRy i iLforretnatd e Germadiy aitier thitidny biHatshEture. Similarly,

the plug layerigd's thateampletelfilming apesiwiels fenmesh fmmataiiatagnsyaly Gelggted to fill
conformally the aperture when providing the annular via. [00531 The preferred embodiment is

illustrative of FREIRIIFRRABIIhaN 1RGN fvetidhtR SRS And hiddifications may be

made to metinedsafaaigias, structures and dimensions of a microelectronic structure in accordance
with the prefen-ed embodiment of the invention, while still providing a microelectronic structure and a
method for fabrication thereof in accordance with the invention, further in accordance with the

accompanyip@nglgimes. GLANVESIYWhakisnelaimestisd 4 shoMisQalaatianic siLictkHenepmprising:
diagram of a bottom truncated microelectronic structure that corresponds with the
microelectronic structure whose schematic cross-sectional and plan-view diagrams are
illustrated in FIG. 8A and 8B. FIG. 9 also shows a second conductor layer 26 located
and formed upon a top surface of the microelectronic structure whose schematic
cross-sectional and plan-view diagrams are illustrated in FIG. 8 A and FIG. 8B. The
second conductor layer 26 may comprise any of several conductor materials. Non-
limiting examples of candidate conductor materials include aluminum, copper,
titanium, tantalum and tungsten conductor materials. Also included are alloys of
those materials, nitrides of those materials and silicides of those materials. Any of the
foregoing conductor materials may be deposited using methods that are otherwise
generally conventional in the microelectronic fabrication art. Such methods, and their
related materials may be analogous, equivalent or identical to the methods and related
materials that may be used for forming the conductor layer 20 that is illustrated in
FIG. 5. In this particular embodiment, the second conductor layer 26 comprises an
aluminum conductor material. A particular alternative embodiment may include for
the second conductor layer 26 a copper conductor material that may be formed using
standard semiconductor and microelectronic fabrication processing methodology and

apparatus.

[0045] FIG. 10 shows a second conductor layer 26’ that results from patterning of the
second conductor layer 26 that is illustrated in FIG. 9. The foregoing patterning of

the second conductor layer 26 to form the second conductor layer 26’ may be effected
using photolithographic and etch methods that are otherwise generally conventional in

the microelectronic fabrication art. Such photolithographic and etch methods will
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a substrate including an aperture that penetrates through the substrate; a barrier layer on sidewalls of
the aperture; an annular conductor layer directly on the barrier layer and located at a periphery of
the aperturéhaAti 9ty the aperture, wherein the annular conductor laydtGRAISaYS/83825e portion
that extends across a width of the aperture to provide an enclosed bottom, wherein the base portion of

the annular GeRAUOLPBXENIiSiin CRRtARLNE the Q?éf&%bi@?ﬁﬁ@[&%ﬁ%xf&ﬁéh@dﬁ@ﬁﬂ%&%{the aperture;

a plug layer located surrounded by the annular conductor layer and filling the aperture, wherein the
plug layer is 8REHHEE P BFRUREBRIIoGIEhRHI AR VO PIESEREMSURPHETS a base
conductor layer in direct contact with the base portion of the annular conductor layer. 2. The
microelectronic structure of claim 1 wherein the substrate comprises a ceramic substrate. 3. The

microelectroHl844Jdtird drisrithor ik Ripiee s(hstates beisidisdestesditentiliaettetivstrate. 4.
The microeleglianie sHidII& Rbslaikiyheseinthe annulalsgniuciacipyrreesarises a material

selected from the group consisting of aluminum, copper, titanium, tantalum and tungsten.
conductor layer 26 to form the second conductor layer 26°, where the passivating

dielectric layer has formed therein a plurality of apertures that expose the second
conductor layer 26’ that contacts the plug layer 24°°’; (2) a plurality of contact vias 32
that fill the plurality of apertures and contact the above designated second conductor
layer 26’; and (3) a conductor interconnect layer 34 located and formed upon the

passivating dielectric layer 30 and contacting the plurality of contact vias 32.

[0047] Each of the foregoing structures that are illustrated in phantom, and not
otherwise illustrated in subsequent drawing figures, may comprise materials, have
dimensions and be formed using methods that are otherwise generally conventional in
the microelectronic fabrication art. Typically, the passivating dielectric layer 30
comprises an oxide, nitride or oxynitride of silicon, although this particular
embodiment is not necessarily so limited. The contact vias 32 may comprise, but are
not necessarily limited to any of several metals, metal alloys, metal silicides and metal
nitrides. The interconnect layer 34 may comprise a similar conductor material, but

not necessarily the same conductor material as the contact vias.

[0048] FIG. 11 shows a re-clongated schematic cross-sectional diagram that
corresponds with the microelectronic structure whose schematic cross-sectional
diagram is illustrated in FIG. 10. Like or identical structures within the
microelectronic structures whose schematic cross-sectional diagrams are illustrated in

FIG. 10 and FIG. 11 are designated identically.

[0049] FIG. 12 shows the results of planarizing a bottom surface of the
microelectronic structure whose schematic cross-sectional diagram is illustrated in
FIG. 11 to provide: (1) a substrate 10°” from the substrate 10’; (2) a conductor liner
layer 18" from the conformal conductor liner layer 18°; and (3) a conductor layer 20’
from the conformal conductor layer 20°. The foregoing planarization of the bottom

surface of the microelectronic structure of FIG. 11 to provide the microelectronic
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5. The microelectronic structure of claim 1 further comprising an annular stop layer separating the plug
layer from the annular conductor layer. 6. The microelectronic structure of claim 1 further comprising a

conductor 13yEr2¢0aedHbove the substrate and contacting the annular corffticieY2HPEB3 723 A
semiconductor structure comprising a semiconductor substrate including an aperture that

penetrates thrqualdle BRMICORIYCLRSHBRIAISH & aMBHIEHBRUIRE ei@msidewa!ls of the aperture;
an annular conductor layer located upon the annular barrier layer and not filling the aperture;
purely mechanical planarizing methods and chemical mechanical polish planarizing

methods. As is illustrated within the schematic cross-sectional diagram of FIG. 12,
the microelectronic structure is planarized to provide that the conductor layer 20°” still
has an enclosed bottom, although such a feature of the microelectronic structure
whose schematic cross-sectional diagram is illustrated in FIG. 12 is not a limitation of
the embodiment or of the invention. Rather, within the context of the embodiment,
cach of the conformal conductor liner layer 18’, the conductor layer 20 and the etch
stop layer 22’ that are illustrated in FIG. 11 may be planarized to leave exposed
portions of a resulting conductor liner layer, a resulting conductor layer, a resulting
stop layer and a resulting plug layer, in accordance with the phantom line that

corresponds with reference numeral 27.

[0050] FIG. 13 shows a third conductor layer 28 located and formed upon a bottom
surface of the microelectronic structure whose schematic cross-sectional diagram is
illustrated in FIG. 12. The third conductor layer 28 is otherwise generally analogous
or equivalent with the second conductor layer 26 that is illustrated in FIG. 9 within the
context of conductor materials and methods of fabrication, but rather located and
formed upon a bottom surface of the of the microelectronic structure that is illustrated
in FIG. 12 rather than the top surface of the microelectronic structure that is illustrated
in FIG. 12. Typically, the third conductor layer 28 comprises a conductor material of
a thickness that meets the prescribed and required performance metrics for resistance
within the microelectronic structure whose schematic cross-sectional diagram is

illustrated in FIG. 13.

[0051] FIG. 13 shows a schematic cross-sectional diagram of a microelectronic
structure in accordance with a particular embodiment of the invention. The
microelectronic structure includes a substrate 10’ that includes an aperture that is
formed completely through the substrate 10°”. Successively nested within the
aperture is: (1) a conductor liner layer 18" at a periphery of the aperture and not
filling the aperture; (2) a conductor layer 20’ located upon the conductor liner layer
18’ and also not filling the aperture; (3) a stop layer 22’ located upon the conductor
layer 20°” and also not filling the aperture; and (4) a plug layer 24°’” located upon the
etch stop layer 22 and filling the aperture.
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a planarization stop layer located on sidewalls of the annular conductor layer and not filling the
aperture, wherein the planarization stop layer comprises a base portion extending across a width of
the aperturéV& p¥ie 183 located upon the planarization stop layer and fillinRftH&28eHMAE2adnd a base
conductor layer in direct contact with the annular conductor layer and the base portion of the
planarization stop layer. 8. The microelectronic structure of claim 7, wherein the plug layer is a

dielectric havin% a void present therein, o
[0052] Within the instant embodiment, the conductor layer 20’ comprises in part an

annular via through the substrate 10°’. The annular via is more readily fabricated
through the substrate 10’ than a non-annular via since the annular via is formed into a
generally wider initially blind aperture. Similarly, the plug layer 24”°’ that completely
fills the aperture is formed of a material generally selected to fill conformally the

aperture when providing the annular via.

[0053] The preferred embodiment is illustrative of the invention rather than limiting
of the invention. Revisions and modifications may be made to methods, materials,
structures and dimensions of a microelectronic structure in accordance with the
preferred embodiment of the invention, while still providing a microelectronic
structure and a method for fabrication thereof in accordance with the invention,

further in accordance with the accompanying claims.
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CLAIMS

What is claimed is:

1. A microelectronic structure comprising:

a substrate including an aperture that penetrates through the substrate;

a barrier layer on sidewalls of the aperture;

an annular conductor layer directly on the barrier fayer and located at a
periphery of the aperture and not filling the aperture, wherein the annular conductor
layer includes a base portion that extends across a width of the aperiure to provide
an enclosed bottom, wherein the base portion of the annular conductor layer is in
contact with the barrier layer on each of the sidewalls of the aperture,

a plug layer located surrounded by the annular conductor layer and filling the
aperture, wherein the plug layer is comprised of a dielectric material having a void
present therein; and

a base conductor layer in direct contact with the base portion of the annular

conductor layer.

2. The microelectronic structure of cltaim 1 wherein the substrate comprises a

ceramic substrate.

3. The microelectronic structure of claim 1 wherein the substrate comprises a

semiconductor substrate.

4. The microelectronic structure of claim 1 wherein the annular conductor layer
comprises a material selected from the group consisting of aluminum, copper,

fitanium, tantalum and fungsten.

5. The microelectronic struciure of claim 1 further comprising an annular stop layer

separating the plug layer from the annular conductor layer.

8. The microelectronic structure of claim 1 further comprising a conductor layer

located above the substrate and contacting the annular conductor layer.
7. A semiconductor structure comprising:
a semiconductor substrate including an aperture that penetrates through the

semiconductor substrate;
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an annular barrier layer on sidewalls of the aperture;

an annular conductor layer located upon the annular barrier layer and not
filling the aperture;

a planarization stop layer located on sidewalls of the annular conductor layer
and not filling the aperture, wherein the planarization stop layer comprises a base
portion extending across a width of the aperture,

a plug layer located upon the planarization stop layer and filling the aperture; and

a base conductor layer in direct contact with the annular conductor layer and

the base portion of the planarization stop layer.

8. The microelectronic structure of claim 7, wherein the plug layer is g dielectric

having a void present therein.
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