THROUGH SUBSTRATE ANNULAR VI A | NCLUDI NG PLUG FI LLER
BACKGROUND Fi el d of the Invention [0001] The invention
wo edoatie4general |y to through substrate vias we¢hius2009/033723

m croel ectronic substrates. Mre particularly, the

i nyention rel t nhance rf n t hr h
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Background of the Invention [0002] M croel ectronic
structures, and in parghew®osk conduct or

structures, include mcroelectronic devices such as
sem conduct or devi ce¥icld bEthelaveneibect r oni ¢ devi ces,

as. t he. seni conduct or devi ces, are l.ocated and
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are connected and i nterconnecfed using patterned
pacionuiadeghrougly sulstrateatiasar ghis epenoakcetionny sehisehest ri ¢
| ayers. [0003] In addition to the connection and
i nterconnection of mcroelectronic devices within a

m croel ectroni ¢ st BuEdgdsdWTIthEInVEntRG pat t er ned
conductor |ayers that are separated by dielectric

[0p83]eMécrogliesraned warchues endipaetiqwlasemineafucier syeturrst include
mic'r&"l% ?r%n}codn&?c%g oc'ﬂqa? %Ergfcoﬁ(ti [ oclrt Rs. fl#]es 1&53&%2)%0' c}/evices,
use Chroug su sl%raewa Sl%I‘UC ures al provide an

sueh e theise@lcoadiiecddvivds, far@lvcatct apd fdrfhed bocrtn BiréDEotHntte
of a mcroelectronjc substrate, such as a . )
subsiite SHelueY dIcnEcensueter substrago djhe THEGIFRIRB L YiSTe ¢ as
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ditleotric égyctso, m croel ectroni ¢ substrate groundi ng
functions and nicroel ectronic substrate el ectrical

bi asi ng functions. [0005] While through substrate vias

[0%3]%_rhdﬁﬁﬁ)ﬁ_(ﬂ§ HRCOhA BN SHP $tERb B BET ¥EmMRddaofic devices
functions within mcroelectronic structures, through

wilubstmgteglaciragicwtirtieture whits wengepiticorsd cosdursarrl ayessthar @e
not, entirely .without .praoblens. In particular, thro
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in a range fromabout 1 to about mcrons), while .

pr@md-p p@p@p‘sncal 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.



penetrating through a mcroel ectronic substrate, such
as a sem conductor substrate, having an increased
wa hiogkepsgs. [ 0006] Various aspects of through sPOBUSED®033723
vias within mcroelectronic structures are known in
the mcroelectronic fabrication art. [0007] For
exanple, Sinha (or Sinha et al), in U S. Pub. No.
[08061 4 B R 4Focts F o sudiRate 3PRY B M b RBForlk RrudhUbs are
No.” 2005/ 0247943, teaches various nethods for formng
krgywinhin dlgini oned eatronicafabieagioglarta seni conduct or substr at e.
Each particul ar nethod uses in-part a plating nethod
for form ng the through wafer via. [0008] In addition,
[obBNasFRk @mBle, Sinha gdrfSiMla%t aPybn UND PuBORE/ 20045946422, U S.
teaches a nethod for form ng a through wafer via

Puli. Nei 2005/0309P3 etV ro Rk, Ne.rA996024794phicachiss varieud raethods

t I N - fer v S -
B 580 BB R L ARG Yo s pariuer
meéthed tisdsGabpadapiladg rhdb@Pfor Feridiethe thyagh eaker viaa U. S.

Pub. No. 2007/0045820, teaches another nethod for
form ng a through wafer via through a sem conduct or
Sitor - T i CLH tRRANLNSh GRS i
el ron T ENBR e 3 U RN P s Dl
metbod forfdunaihga thobgl wafee visawthinhenicplebwannizistrgetareh ks

surface of the.sem conductor substrate to e se t
PR i s ger 6 e B M A PotHRpdT drctrically
co%ﬁ%%lg i Qadih ¥rocSRYARLEQUK et al ., in U S. Patent No.

, , 586, teaches a packagi ng substrate that includes
a sem conductor interposer that includes through wafer
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within a sem conductor chip which is intended to mate
mofhodh inchisles pletiag p dordustorimpteriad sadin ahbind serfyecWdljinrg
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subbtest@ 'l @pbsotht dotlemisadand the glaedlcosductutingatsdialuct ur e
di mensi ons decrease, and as mcroelectronic circuit
functionality and performance requirenments increase.

[OKPO]t Ihﬁﬁllﬁ @gﬁaﬁSﬁl& tahl & are PEQBW&W, ?8@?%621” ghneéita aakaging

structurés having enhanced perfornance, ods
substraté that inchideng s¢rmoseductor ontgiposar st natledes itlrough wafer via that
ingltuagsce} cuorn?asc't gg({vlt}{ﬁ‘t%ﬁotrudes 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.



[0012] The invention provides a mcroelectronic

structure that includes a through substrate via, and a
woredoboaek7ior fabricating the mcroel ectroni ¢ stPCyUS2089/033723

that includes the through substrate via. In

particul ar, the m croel roni ¢ _structure includes a
t hrough substrate via tﬁgbdhggfﬁdes: (1) an annul ar
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substrate but not filling the aperture within the

substhat¢ viat @d swethod dorfabmentiog tlebumtcorel atos torstitueturamhet imcludes
t he annul ar condyctor. | ayer nm tionall have, an
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thRyich REBstARGES §AF inclides: 41 pArebinhiae cOhdi@tor MKRE Jocated within an
surrounded by the annul ar conductor |ayer and

apeBhisl throakly ashbitiategut et lbag ther apciiiuchyithin e sibpfeate.atieh as a
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entlosedeldand Myiaplsplager @t etypicatlp, Bs nat sepssadiduditiettric plug
substrate. Anmongst other optional |ayers, a_ confornal
layghereauaaeq by, e apgulppeondusfonlzecr i rerpisiely fillee the ppgrture
I i kL6l : e .
A & R L A U bR Rl B udes
focomizartiald apermadactitrin b ayiencleottomnosyisette] uchiab bisergicbhductor

| ind erture. Exces ortions. of the dielectric pl
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to expose at least the confornal conductor |ayer.

plp® &8l is Apcatadrankd dormddravgy thesab®rmak eondietoi layercnd cdambately

ith the invention provide | ue i nsofar
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confirhiarl sdndut @Prdyeedre PlapbiLsl dGboadmasuribasf thBk@sighte is also
substrate via nay be fabricated using a wi der blind

regpEed @raxpesra lepsbihy senfapesltcopéucdr layeranal ogous vi a
that conprises a non-annular via. [0014] A particul ar
m croel ectronic structure in accordance with the
[00131eAh hodularthioude Sulatratthsd inadceordhade witicthed@senéon provides
perture that penetrates through the substrate. This
valyie inpQlen A SRR & suludt thionBl sWstae tvia 18 mare seadhy podarifermly
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aperture and not aperture. This partic
blmidapesiire ¢hanomblm dstpetotewnf@nahslogouscliathes canpises a hay-@nnular

.| ocated surrounded by the annul ar conductor |ayer and
Vi#i1ling the aperture.

[0014] A particular microelectronic structure in accordance with the invention
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 in accordance with the invention
includes a semiconductor substrate including an aperture that penetrates through the

semiconductor substrate. This particular microelectronic structure also includes an



[ 0015] Another particular mcroelectronic structure in
accordance with the invention includes a sem conductor
waaiwstiease i ncl udi ng an aperture that penetratBSI/US2009/033723
t hrough the sem conductor substrate. This particul ar
el ctr?ni c structure . al so includes anannyl

anFTPﬁré 1n?r§§/3éqf Pgtediungn oy mieRRAuERT Rty tvEe eb? P ?s?%&t@e

apeftu® RAQMbPRRMY (R afchBr PRIl PArBc@RImPSel EdtlohlNGrubhige also
aperture. This particular mcroelectronic structure

ingludes dnrepinulde sorakucmn laykalocaohdpet e ahmyler lines dayeeehdipdn
.he .annul,.ar |.iner l.ayer and,not filling the rture.
rilig RO e R Far b R R bl A B 4 finutar
stof ek StdBSat@ uRINHE AinuddrABnd @Y&T1ayR6Ad 86t MPAR tHerture. This
annul ar conductor |ayer and not filling the aperture.
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[ ] ted upon the annul ar stop
a“fﬂg_@‘%?tgg?i%% iQI:l(Figlr%lélg%ﬁ%{eaﬂaeg@%f ure. [0016] A particular
met hod for fabricating a mcroelectronic structure in

accordance with the invention jncludes formng a blind
10814 pricwlar Ricthod fotiBbirading a misreclqpliopicatgiurqridtaqerydance
with BR VG R R ReRRhY F pliy Shcrfi ANt RGRNE
pactoaudarch@hod ayeinctidas sidoesiveddyeciopgphe s@isyqdcntly ptanerizing

bl.i nd erture and I | ayer that does conpl et e]
wihipithe R gpER i ekon el Shndb BG [ fhat fsang) Ganieicly il the
blInAGpUASS aRH APAIJ Bl 1ha dBRCEShSIBeRS fill iR HURSE ahe d5a9ticular

expose at |east the conformal conductor |ayer. [0017]
mgthod hlee ingdudes olanarizing t hacksidsrof ladoruibstaate trgexpose at least the
Ioe tronic structure in accordance with the

1.Cr 0
CO%Q}‘&}%? UEIREIYHes forming a blind aperture within a

sem conduct or substrate. This particular nethod al so

i ncl udes successive |ayering and subsequently '
[0B1 Arvanathermyriguiaiingethareion fabrigatinses migreclectianit Bruetre in
ac?{;]r%'a G e i ib ¥n%'iudteF %nn%g%ejé?fﬁ?& S0P \ﬁ%ﬁi y fill

e aper]t ure, a conformal conductor ?ayer at does

sefti¢ondoapt aibelrytef This paltecublr indh@ipgsd ntkkdessueosnbioe t@lering
stog | ayer that does not conpletely fill the aperture

ang gL apely nlanperingrsithia %blggr?ﬁfﬂé’t‘rélafoflquna{ ¢iglectric liner
la%quﬁét Wb Es no-lzl'&bﬁgge?{(ﬂ% I&agl%élap&ﬁ&é] Q¢ oRtotRal B0HIES ayer that does

anari zing a e of the substrate to expose at
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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.



the context of the Description of the Preferred

Enbodi nent, as set forth below. The Description of the
woe@baoa7ed Enbodi ment i s understood within thePCDOSHERY/033723

of the acconpanying drawi ngs, which forma materia

part of this disclosure, wherein: [0019] FIG 1 to

FIG 13 show a series of schematic cross-sectiona

di agr ams pEdePTRONTEF The presett REDf EMBOBIRASYe

stages in fabricating a mcroelectronic structure in
[082¢oF ltaingentiant Whigh peotedes alnaicroststidininstructofe anId@ rnethod for

vent i.on. DES PTI ON OF THE PREFERR
ko R R A SR A RN e T
deSériptoneefosh e BwWIETIOSEsE@FtionaRt fosttelEy tsh@derstood within the
m croel ectronic structure, is understood within the

coptsit ethe gfavrings drseihddgbosn Siage therdrawipes owintppded for
- LAt sat I hin the
e I R
dr awi ngs are i ntended for illustrative purposes, the
s are not necessarily drawn to scale. [0021]
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progr8ssive stages I n I'cating a mcroelectronic
thsttinclodesraethtdugh sibstlateches staudtineonl gérosdanse wathe partacular

tructure in accordance MAt a particul ar enmbodi ment
engodimentioh Rsny gRionTHiIG RIEqy %&P&Ddg%%a thsRvegfiop femprises

a {0 &b AMCROSMAE 9entfonSOl € enbodi ment of the
invention. [0022] FIG 1 shows a substrate 10. A pad

dielectric 12 is | ocated upon the substrate 10 A har d

is | l.e
OFERIE 1 v SR RTaROR A B BB o238 el thap hegnstrar
10fA hhel hadt 1diielratcd |u‘faoﬂ- theand didiecthan . maskistidyer 1802Bkated

The substrate 10 na eneral conprise a nateri al
ursellereesed Brieme ghops diReradiAgNBUe et makifed t o
ceram c materials and sem conductor materi al s.
Particular ceramic materials fromwhich may be
[00231T icsse@stihe 16 ulagtin gereerdlGonpyist aedavial sddettedfremnipd group
necessarily limted tq, alu silica, titania and
ingluipg puanetdinifrddo walieBtt BlakTia nkaﬁnfilsemwﬁp ducon BdRlet or

pAFBLAL c%lra?xgg Fa@%%ﬁ’éﬁ‘é 6 RY cPfa§ BERE M Pﬁ?ed%ﬁ@ s@ogl&% M@yl 0

may i nc t are not necessari
inelull¢, bahareget nerssandy lsmitedonalgenms Illmm tethhioynd zirconia ceramic
rbon allo

gt SO MGG EoptoF T R T OTeIbBR B Rt e
sulBERE | @by NI, b drk A8t RSB §Tirked 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



conpound sem conductor materials include gallium

arseni de, indium arsenide and i ndi um phosphi de
w@eepaaTduct or materials. Typically, the substP@Er/Es®09/033723

conprises a sem conductor substrate that has a

conventional thickness that may be up to at | east.
thergupn @lqwq??qt%tceCF.VIOfcwz aSTHBIRYHT ATPICOpSHS AT, drsf‘éﬂCF§/ Such
mickddiiroRfcRRvINeS Hia&‘ it dhEdeS GiteRBhbthebERely IR Al tive

diagramof FIG 1] when the substrate XO in particular
sconemmdiisfes devies widoasdwt notr limetdetoi teansiswucdndadiodes. Such

sem conduct or substrate have ] ocat ed and f.or.ne
R T set Y Bt L P EabP 57l E2eB0RdEhTEllen
padSivé BeRdstitiel AdedSRIhERBAHG! BY scBYdid@stor StkGées, such as but not
_mcroelectronic devices may include, but are not
lirisecbtogayistpis and gppastorso acti ve sem conductor devi ces

such as but not limted to transistors and di odes.

Such microel ectronic devices nmay al so include, but are
[082FoT ivgjadnislesmian 2 kymbiisastagad tdicl gass meerid e viuiasdlewaidc h

need not necessarily be semn conductor devices, such as
diglgetrig gpaterialy may chaid%e‘éut@feow ngeR$SH Y HRNited e oxpdseomirides
an-ﬁrb‘?(gﬁﬁlqﬁiég'o la_%%E %eﬁié&lgﬁgﬁpﬁa&?ﬁl ﬂoﬁe\ghiglﬁ ﬁ{ag Bk rcbfl"lprised the

material. Suitable pad dielectric materials may
substedtel dié whbu theasubstraot corgoesss asérhicohdutitdrenhtemgl. Qxiidbsspitrides

itrides and oxynitrides of a hase sem conductor .
g bR GRS by B COHER- U G BH A amageyial
ol YIER RS AERIHLAbLMERARK] I8S pad 8RMEERNAUGHPbe MRERH uShe
Oxides, nitrides and oxynitrides of other materials

methedntbat axx othgteids gesedllystongenmionalnd diet wrcreaeatronzd fgbugation
t\her .t han sem conductor materials. The,.pad die]ectric
arf G SRR IO e RuGE bde ol BB R fifbgSh
mEBO&y, ahdriicgloRpeNddpokifibn nfktHdas and RR&a€G4pod AEFosition methods.
fabrication art. Non-limting exanples include thernal

Typicahlyathemad dicdretioh? Bry genaraliaganeisael dusot geprepdle Bmited
d o ‘ ! ce
o LNy 9O 20 B R A0 P R G0 10R030 Lo

1206napstdnys. conpri se, but is not generally limted to, a
silicon nitride pad dielectric material that has a
t hi ckness from about 400 to about 1200 angstrons.

[Obgﬂzﬁle -Ell?@ HI—I%?% gél!m 2 ﬁrls"eﬂ aﬁgﬁhﬁﬁeﬁa@ﬁﬁarﬂrffgﬁ%% renaterials may

materi a mat er i may in gener
ingehaal Edsetactna frdre tieasamegrayypofaficlditat ectariats frarhevhie s

e Ry SOTPL St I RIS LS, L2 R
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.



which is conprised the pad dielectric 12 and the

dielectric material fromwhich is conprised the hard
wore®k/10274do not in general conprise the sane dPE&l/E81009/€33723

material, or simlar dielectric materials that have an

i t|n ui shahl e etch selectivit ithin the contex
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i con oxide hard nmask 14 has a thickness from about
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usi ng general I’y conventional spin-coati ng
haveh hpdsyre exgtb ¥ drans At §eoebalt |1y ndormvenPlaovadw geometries of

litho hi c hotolitho hi.c . net.hods and
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Typically, the resist layer 16 conprises a

pOSItIVG reS|st material or a negatlve resist materi al

10D ALRICE S s HREORTR ok bRIERE M Rk | PRRPRE gl fhefRic

12 RN@d u 16% thefrdig 3ay2R 1 6 RS4 Hakle té\fdrhad hira AR 1aPRCAYE @pon a
width Wirom about 5 to about 15 microns. Plan view
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mask 14 ﬁnd the pad dielectric 12 while usin

h
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e resist layer 16 provide an apert
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met hod that provides t har %
dlelectrlc material such as a silicon oxide dlelectrlc rnaterlal ora sﬂlcon nitride

dielectric material.

[0029] FIG. 3 first shows a vertically extended schematic cross-sectional diagram of
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.c., height to



and the pad dielectric 12° with nomnally straight

sidewal | s. Typically, the plasma etch nethod uses an
we@t@bammr4gas conposition appropriate to the naPEr/U81089/033723

fromwhich are conprised the hard mask 14; and t he pad

ielectrjc y l | | uor i ta| etch
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dielectric material or a silicon nitride ielectric

methoé thagprovidee 2@] exkinded Bpdriurs 1\ ’swidingominaly siraight sydewalls. As

. extended, schematic,.C sec di agram o he .
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cont ai ni ng sem conductor material fromwhich nmay be
conprised the substrate 10, a particular plasm etch
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et chant gas conposition using the Bosch Etch process,

segoanguefengrugtury ofites s Suefta ByipRIng&f herresiktlpyesd 6iDFOifies an
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mposi t1 ons er certain I rcunstance
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FIG 4 first shows the results of stripping the resist

| ayer 16 fromthe sem conductor structure of FIG 3.

[0885 N FI&5. StaldoRBLRY tHRf redll of 8&hity thAYLT didBctpi QY A8fc 88ing 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



aperture A" fromthe aperture A" . The resist |ayer
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I ner ayer rned Tining the aper
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subsequently formed conductor layers in that those areas.

[0035] FIG. 5 next shows the results of successively locating and forming upon the
microelectronic structure after having formed the optional dielectric liner layer 17: (1)
a conformal conductor liner 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



substrate 10'. Deposited dielectric materials may al so
i ncl ude oxides, nitrides and oxynitrides of a materi al
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[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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conventional thickness appropriate to either of the
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i-al, ' f

0TI CEi 5o A st S of B SRR R TR ERR e B 20 forma
pla@haget 3ES Tae Poregoin hemirel p&ﬁhxmhed of the phuhlaperedd to form the

confornallty a se.of fjin fill of the aperture
plpg kayeicehpmi fgﬁQEF%f%FlgﬂPe&E? scad maieTids Bat are REhchvisg

i
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mechanical 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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| ayer 22; (2) the conformal dielectric liner |ayer 17;

(3) the hard mask 14'; and (4) the pad dielectric 12",
w027t t he provi so that such a diel ectric pPCyUbBY®033723
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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. 8 A. 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. 8 A 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
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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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di agram of FIG 8A and 8B, each of the conformal |iner
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1a§é?cz%ﬂda % bﬁbﬁ%rco?rﬁ]letﬂﬁfér%q 1806k d QT en. Séﬁlhe

op sur ace of ‘the m croel ectyonic Structure
passihgmetdicedrio Wesé@amcbcmitacang thel @oralityeat cdnagraas3ar e

illustrated in FIG 8A and FIG 8B. The second

conductor |ayer 26 may conprise any of severa

10097t O e R AeSstru MR il o SXABP IS haffon® ARA bt ©

conductor materials include al um num copper,
oth¢rvassi illngtratednn ablosegaend drawing fignres,onaucmanTisranaeria, dave

Al so i ncl a Io f those material s
dlBIFn%lﬂ‘bssaéldﬁP&%g‘F?%f%“%@ ti"ﬁ? TEEEC ST RIS 86%4%4?0&%&0“1 mn
th&Rfcratlctthehié QIbeigaidhthre OMEHEIQT thoRh&ivaing diEetdelayer 30

deposi ted using nethods that are otherw se generally

copisend o¥ige. nitiide peoyndtride & &ﬂl@@h iatheughyrthic pertsulaar t |

e angiﬂqn%tlpf?&sﬁec%gg‘lllg E? lllﬁll{eﬂl % t%ésﬁqzsm&%(%%g‘lse blg are

ogous, equiva |den
not ﬁbcaisﬁﬁhlyfﬂhﬁi‘ed & syt df&éveff&lymbtelsumedl hltoysf metal sigcitieand metal
.conductor layer 20 that is illustrated in FIG 5. In
nifrigies, g QI ERTHCCIAYE o Pl COMIiSe 8¢ C@Bﬁmtra%temaaly@t

nof ﬁeé‘e@ggﬁ{lﬂl #RSaAR BhHUTRHE n%r‘i)eg dyel-Qontiet find al -

particular alternative e i ment may I ncl ude for t he
second conductor |ayer 26 a copper conductor naterial
usi n tandard seni.conduct or .and

N PR A Rt A A U e Y

coPRBSINAL Usth 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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[0045] FIG 10 shows a second conductor |ayer 26" that

results frompatterning of the second conductor |ayer
wQ@eoovher74i s illustrated in FIG 9. The foregoi PQI/US2009/033723

patterni ng of the second conductor layer 26 to form

SO CRbdE AFHIE Saiea e RO RUCE ArEh R R Lo

Lﬂ@lg%&hﬁﬂicﬁ%ﬁl\ﬁﬁﬂh&lg @I?c'!thdd@ ah@ %héﬂn@ﬁl%éc@ﬁﬁlrc tish planarizing
fabrication art. Such photolithographic an etcR

metbodo dss wﬂlhllsg@teérvathny tltqsph@adttio)/cromﬂegt@mlatrénagmdsoii &t 12,
use app nsi on d resi a .
i B REORE BrEitad: MBREPR G oLl Ty Brndia S BUd A s

had aﬁ cREBRAM ottbAN 8lthdudA46¢h Fiderurd OF fk sxgcﬁ)mw@omb Btructure
a passivating dielectric |ayer 30 | ocated

1)
WE@Z gtclgerrn?@tn(en cegsoebenabiipgrasyip Ybstinted o FKG.d29s aptraglimitation of
th? g%ﬁb&‘c%nf%%{ &%ﬂggl LAGige ﬁ%ﬂ?ﬁj C&R}%%@Eo tﬁéf %ft}%ﬁen%b%td n?&ﬂ“
gefond”'conauct or ﬂ 96 e

cadh ef eletcbnﬁmhlab/@lndmasr Iﬁm II@@r 1 $fethe| oﬂnaquruayadr 20y araf the etch
apertures that_expose the second conductor |ayer 26'

St‘?ﬂwléb’erc?@n thae pre 1%1H%ra;5€rdu§ KlGy &} mpybe plangyized tg |1W5|ef<mﬁ66f
po‘f@ At r&ﬂ@ngﬁgong @br fik llaﬁp% Rl ﬁ@%édﬂélu@tgr g[r Elrlésﬁﬁmg

contact the above desi‘gnate con c or
std)pil)ayer 3216 a reﬁrhtﬂng g dayennd actoodanica véth clonplentonh AyethaB84
I ocat fg1 1tor med upo %he passivating dielectric
Cm@n %@’1 ! eE%‘ﬁ?&'d‘?lFWg he plurality of contact vias
32. [0047] Each of the foregoing structures that are
illustrated in phantom and not otherw se illustrated
[0050]stibs &4 ubtvws ol thang) qwgdtﬂdt@fdaﬁ@ 28riagat@tﬁqdrfpgeedm0@ra taittom

suaﬁﬁee?%g émﬁrgﬁ g?tg?n[lg/ stglbcﬁvg H\frh%g% gﬁ%einﬁtl? ﬁrgss sectlonae} dlagrarn 18

i3t QBN GTG! 0N Thd Middi coadhcRst 1aydr 28 TY Pthe@liby/genkeR@ly analogous
paSS|vat|ng dielectric |ayer 30 conprises an oxide
orsiqeivelgat with heyserend epadugtoslayeradrhatds tlhstigad (K. 9 within the
c#ﬁe&{ bP wnﬂﬁgtg{%g%hg% rltlhd 'mc‘etﬂb%% 0? ?a%%%%tﬂ{ , l()Mt r%ﬁlek orpatteg QHd
€ contac may conprise, but’are no

fonaeessard bottom sirfagd of thearyheorhics@leti@hicnsgiualuss thaeik dllustrated
al | oi/% met al EUI cides and netal nitrides. The

bl ¢ BHHE 1N 1y P sIRacRg (RS AFIPEIECtEPTS HTUCHITC tifh iitpgFated
1nme[2 aT as {yh RLL 7§ Eﬁrﬁﬁl@fo'r Ila)ﬁle{ hee o€ QRAk IR material of

mat eri a e contact vias 0048]" FI G 11 shows a
a theckebsniya negttsstbb preatiiledand ssqused pedomhande agiram fohasistance
corresponds with the mcroel ectroni c structure whose
WA DN GLOR ORI CRtUC UL H WROSE STRFIHHG °§°§Srﬁe&%‘%l}aiﬁléraﬁhls
lﬂﬁgtﬁtedlg FIE k& or identical structures within the
m croel ectroni c structures whose schematic
cross-sectional diagrans are illustrated in

[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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FIG 10 and FIG 11 are designated identically. [0049]

FIG 12 shows the results of planarizing a bottom
w@obaes4nf the m croel ectroni c structure whoSECT/US2009/033723

schemati c cross-sectional diagramis illustrated in

FIG 11 to provide: (1) a substrate 10" fromthe

substrate 10'; (2) a conductor liner layer 18" from
[Obg'ﬂ W@tﬁfrpthmsta(ﬁ@ %chilﬁfen{ 'tHbed'onHﬁ‘éf&r lay& 20”3&)%1&1%}5 ﬁ& part an

conductor [ayer 20" from'the conformal conduct or ayer
an@0lar vifittbrough dgoiuhgirat &0ar Thasinarofia isheorp matddlmfdmcfa@de

of e m croel ectronic struture of i de
thRgh o ST R TSl $Heite the Sl i W0 o
gebfafl t\xﬁderl-iﬁﬂtlﬁgy Bﬁﬁ(h%‘ituké"' cdikfliang, thehlugQhydri2ei t gt E(anletely
mechani cal planari zi ng nmet hods and chemi cal
ﬁlfﬁetbh apiree isgermeshof @htamalzgeﬁgraﬂﬁsﬂg@tsd toaisll penformally the
emati c cross-sectional
qﬁhg%ﬁg%%&ggEﬁkéq%gmﬁﬁﬁé%%?croelectron|c structure is
planarlzed to provide that the conductor |ayer 20"
has an encl gsed bottom. al though such a feature

[08$3ltﬂte neierise cabedigrnt sgtlysietive ef mﬁé@@ng%&%&rman limiting
t

oﬁﬁ@ﬁl%elﬁt?(?ln 'tfgét%l?ééonxfé'o ?8?@6@1 %g'ogé Ha B@%%ﬂg d“mIE!h@ds 1atbrSals,

stiuntnesstand lim&asti dnsrof a\mtmetectrhmc styndtanctin @fcordemce with the

epbodi nent., each of the co conduct or ner .
T S e L R S R T
stILu@‘Bﬁ% arfePa mbthal f@ir ﬁbﬂl&dtl%ﬁttﬁéi‘&ﬁqn hfcoFddFce ldRaNe ﬁ%entlon

pl anarized to | eave exposed portions of a resulting
fugtberdoetorrddricevithl thy eecompanpisgictaimgy conduct or | ayer, a

resulting stop layer and a resulting plug | ayer, in

accordance with the phantomline that corresponds wth
reference nuneral 27. [0050] FIG 13 shows a third
conductor |ayer 28 |ocated and forned upon a bottom
surface of the mcroel ectronic structure whose
schematic cross-sectional diagramis illustrated in

FIG 12. The third conductor |ayer 28 is otherw se

general | y anal ogous or equivalent with the second

conductor layer 26 that is illustrated in FIG 9

wi thin the context of conductor materials and nethods

of fabrication, but rather |ocated and fornmed upon a

bottom surface of the of the m croelectronic structure

that is illustrated in FIG 12 rather than the top
surface of the mcroelectronic structure that is
illustrated in FIG 12. Typically, the third conductor
| ayer 28 conprises a conductor nmaterial of a thickness
that neets the prescribed and required performance
metrics for resistance
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within the mcroelectronic structure whose schematic
cross-sectional diagramis illustrated in FIG 13.

WO O®51927F1 G 13 shows a schemati c cross-secti OPel/US2009/033723
di agram of a m croel ectronic structure in accordance
with a particul ar enbodi nent of the invention. The
m croel ectronic structure includes a substrate 10"

ctRplsi ncl udes an aperture that is formed conpletely
through the substrate 10". Successively nested within
the aperture is: (1) a conductor liner |ayer 18" at a

“ﬁe{jpgﬁr&iof the aperture and not filling the

66?? {8 ?2) a conductor |ayer 20" | ocated upon the
conductor liner layer 18" and also not filling the
aperture; (3) a stop layer 22' |ocated upon the

1. comalgmeltsetrpriy sfrugtgre cepwriaingo not filling the aperture;

oy et P B Bl ke LASR SR UPABR iR RS
I nstannnehiboslidietor layeh®catoh ducp@iphkayeth@ derweniid e $illing

in part an annul ar via through the substrate 10". The
thg ApiTuss: afa i s nore readily fabricated through the

subsy ]glﬁ% gaP'%rrg %05113@ QuifoHd8a ﬁg :E\Jf@yaél\ﬁllmuig,g r@or?du%‘f‘ 1@?{;@@%@ the

via i Into a gener Initira
apeperct ure. Simlarly, the plug |layer 24'" that
conpletely fills the aperture is forned of a nateri al
generally selected to fill conformally the aperture
2. WRENMREQYE FHoR T duhietdnetd1am ViderciPPe3ibsiAR RnGIRES £6kramic
enbodinment is illustrative of the invention rather
subkfeate.l i m ting of the invention. Revisions and
nodi ficati ons may be made to net hods, materials,
structures and di nensions of a mcroelectronic
3. SThdGicis BedtionROERCARNSR 1 hwhbRimihekebshat @redey@nt
of the invention, while still providing a
sepiieandustecsubstiite. structure and a method for fabrication
thereof in accordance with the invention, further in
accordance with the acconpanying cl ai ns. CLAIMS What i s
4.cTled ﬂf(ﬁﬁbb' dl&ctrohic sénl 1dm:ucer ofdlsiat ozmbteirsﬂlﬁ ushwliecondiq@on by &g:
a substrate jncluding an aperture that penetrates
CONKY By MekeslabipbrefGdalrem theeraup Geneisting Af aurpum.5peper,

tﬁ&ﬁﬁﬁﬁﬁﬂu@&n%n@ﬁhgggﬁry of the aperture and not filling
the @ an '

e aperture;

5. The microelectronic structure of claim 1 wherein the annular conductor layer has

an enclosed bottom.

6. The microelectronic structure of claim 1 wherein the annular conductor layer does

not have an enclosed bottom.

7. The microelectronic structure of claim 1 further comprising an annular liner layer

separating the annular conductor layer from the substrate.

8. The microelectronic structure of claim 1 further comprising an annular stop layer

separating the plug layer from the annular conductor layer.
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a plug layer | ocated surrounded by the annul ar
conductor layer and filling the aperture. 2. The
wor@poed7ect roni ¢ structure of claim1l wherein PEEUS2009/033723
substrate conprises a ceram c substrate. 3. The
l.croel ectronic structure of .claiml wherein
23&%%%1}05?636%&%@@@%0@% FAther epmRTTRg ¢ 50 ucwr lapge
loBAt&d Q&Jve R QBbiFats Eﬁdl%dt!z{c%ngfthecahﬁ&hfé‘r SomiioRildY et he

annul ar conductor |ayer conprises a naterial sel ected
fromthe group consisting of alum num copper

1 PR e E U QR ol Bltersomiiiingg sondygor layer
lo8REMbasw ERNAIBGHSE ah@YSItadiRS tRNarr @58fhchRl4yem 6. The
m croel ectronic structure of claim1 wherein the

annul ar conductor |ayer does not have an encl osed

llgaéggtg}coZducI&%nﬂ%tﬁjr’e ésolnﬁ)(ffs{ %nl ¢ structure of claiml

nnular |iner |ayer separating

t he eamub(ﬁfduemﬂ siuxstrsm'e ihdyding b apartunethaupsictratcethr8ughlihe
m.croel ectronic structure of claim1 further
scpvrARPEPhYbattSnnul ar stop | ayer separating the plug

| ay€ {n’hﬂm IlH@r I%}E? l{'&%&d‘i@%ﬂ;ﬂ%‘ ﬁ%ﬁllé t019 s y?@te at a periphery

m croel ectronic 'structur alm
mﬁbmnmﬂswm@ubumﬁﬂdmphoapﬁﬁyer | ocat ed above the

substrat e and ont cti t he anpul ar .conduct or er.. .

0. e FOnfely Ftr BRebd Badtine Groier Bich St end ¥ iting
thG kSl ng a conductor | ayer | ocated bel ow the

strate and contacting the annul ar conductor |ayer.

11 o aeniac sod layteofocsted uponthe apowmtpr ¢agidnetor kyer and not filling
thsem ondugtor substrate including an aperture that

PaPEIY %8S t hr ough the seniconductor substrate; an

annu gliag ldyeelochidl @por BeahREat\POH 1ol BearleATlif® AdUHEMire.
substrate at a periphery of the aperture and not
filling the aperture; an annular conductor |ayer

ljt Oﬁ%trﬁ%rcté?e%ﬂohﬁ%trﬁaﬂ% Gl Cl?llhlnlelrwhgg?l h@%uﬁ]a? ofléidcltd.rrigyer

has an enclosed bottom.

13. The microelectronic structure of claim 11 wherein the annular conductor layer

does not have an enclosed bottom.

14. A method for fabricating a microelectronic structure comprising:

forming a blind aperture within a substrate;

successive layering and subsequently planarizing within the blind aperture a
conformal conductor layer that does not completely fill the blind aperture and a plug
layer that does completely fill the aperture; and

planarizing a backside of the substrate to expose at least the conformal

conductor layer.

15. The method of claim 14 wherein the forming the blind aperture provides the blind
aperture with a linewidth from about 5 to about 15 microns and an aspect ratio from

about 1:10 to about 1:30.
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an annul ar stop | ayer | ocated upon the annul ar

conductor |ayer and not filling the aperture; and a
w@kwg/1bayer | ocated upon the annul ar stop | ayePCEHOBS2009/033723
filling the aperture. 12. The mcroel ectronic

structure of claim 11 wherein the annul ar conductor
| ayer has an encl osed bottom 13. The m croel ectronic

16 USRS B cifhRl Mihicthet Shat oLl RARHAnRANGHAHRES

| ayer does not have an enclosed bottom™ 14. A nethod
suteassivabayeuag & nonfarmaldmeelaget inrthe agtriune paerdo the successive

i n f or a blind aperture within a
]agﬁggfﬁi? &n@ 2&@@%@“?! gFlng and subsequentl|y
planarizing within the blind aperture a conform
conductor |ayer that does not conpletely fill the

I'b| Theametped oli¢lainn kb whcisinige segeessitchlaycrigdyrtberpompriessy
R R L R R

condy@or lager.and peion®t duockseifve tdyaiing i pMielagem t he form ng

the blind aperture provides the blind aperture with a
i new dth fron1about 5 to about 15 microns and an

l@sﬁﬁg‘getgﬁé Bf)clglw !['A i the H)dh taﬁzﬁ"l %tba}:kﬁﬁ)? égjoség%ly the

aim 14 ereln € successi ve
cohtortiakcorclootpr layes successi ve | ayering a conf or nmal
liner layer into the aperture prior to the successive
| ayering of the conformal conductor |ayer. 17. The

1975 R6d 6F AL LAwHBRIPHD pldiRriSHE BROBNSA! AyRiinEe

further conprises successive layering a confornmal stop
confyrenal edndeetos laycesslithe plugyardrng t he conf or ma

conductor layer and prior to successive layering the

plug layer. 18. The nethod of claim 14 wherein the

200 BRanhétBOMES ¢lhien PAGKEIcHEompRISEorRMga ¢dueonfaQEi@ler the

conductor layer. 19. The nethod of claim 14 wherein
substgatpprthenitacting therpansaiera Ferdormye serdiictdidaysanf or mal
conductor |ayer and the plug layer. 20. The nethod of
claim14 further conprising formng a conductor |ayer
2 IoVHfe hétod of claim 14 further comprising forming a conductor layer under the

substrate and contacting the planarized conformal conductor layer.

22. A method for fabricating a microelectronic structure comprising:

forming a blind aperture within a semiconductor substrate;

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; and

planarizing a backside of the substrate to expose at least the conformal

conductor layer.

23. The method of claim 22 wherein the forming the blind aperture provides the blind
aperture with a linewidth from about 5 to about 15 microns and an aspect ratio from

about 10:1 to about 30:1.
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substrate and contacting the planarized conform
conductor layer. 2 1. The nethod of claim 14 further
w@owpnizieng formng a conductor |ayer under theCT/US2009/033723
substrate and contacting the planarized conform
conductor layer. 22. A nethod for fabricating a
m croel ectronic structure conprising: formng a blind
28PRILHE R DL Qhity 80 %B&‘eﬁpﬂﬂg ‘ﬁ%@ﬁmﬁg H%Ha@kﬁde é&f)%&stﬁé ve
I'layering and subsequently planarizing within the blind
coapemalicandactoo kifyor b inotiihelpbrgt leya. | i ner | ayer t hat does
not conpletely fill the aperture, a confornma
conductor |ayer that does not conpletely fill the
2§ol THRA@BE bEEIgim 20 meﬁeﬁfﬂm@blaﬁhﬁﬂng Aackidd o:FRES thet
onpletely fill the aperture and pl ug | ayer that
CQ@BEﬁwb@W@N@@ékvfﬁ$ﬂmh@hb%éﬁ%*ture, and pl anarizing a
backsi de of the substrate to expose at |east the
conformal conductor layer. 23. The nethod of claim22
wherein the formng the blind aperture provides the
blind aperture with a linewidth fromabout 5 to about
15 microns and an aspect ratio fromabout 10:1 to
about 30:1.24. The nethod of claim 22 wherein the
pl anari zi ng the backsi de exposes the conforma
conductor |ayer but not the plug layer. 25. The nethod
of claim 22 wherein the planarizing the backside
exposes the conformal conductor |ayer and the plug
| ayer .
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