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METHOD OF FORM NG THROUGH SI LI CON VI AS W TH STRESS
BUFFER COLLARS AND RESULTI NGDEVI CES FI ELD OF THE
WO DMERITISAN [ 0001] The di scl osed enbodi ments r eP@Erl/®@52006/025471
generally to the fabrication of integrated circuit
devices and, nore specifically, to the formation of
UG RHED o8 bk AR FaSol-Siih S vt S@ﬁES‘%@dF@EI@ COLLARS
BACKGROUND OF THE | NVENTI ON [ 0002] Vias are routinely
used structures in ANDEREONSINGIRENIGES of i nt egr at ed
circuit (1C) devices. By way of exanple, vias may be
used to formelectrical connections between various
| ayers of conductmﬂgpmmequg@Nect structure of
an | C die. of further exanple, vias may al so be
[0001)or rrélaletdmow& P@%@Idlme@hh relate geaetelly deihstlabrication af mtegsated
c1rcu'ziitgﬁ.yﬁ(é§r !%ﬁljcg F]I%gr? Fllgegc%rﬁ]ca\ﬁ dtg thes %nq%t\{cl)rﬁgf t?{otugg ﬁ{lbcrog ‘s azvnl{hostress
buffdrebligsanpl e, be used to form backS| de interconnects
for a pair of bonded wafers, the bonded wafers form ng
a wafer stack that is uItirmter cut into a nunber of

21 20 ind use T RERG PP o BRI ERRE oo ™

[0008y st &fisy ardevutaredy uded @ﬁ)&}tuféh rothg ltosstiuction of/m&gramgl cibait (IC)
fil copper, or other o UCtl?cfrkY teri al

dev‘??lsobiyd’%ayf reXERPE ERP Y ° V¢ CRPEELAS %F?W
varidu§ ?ag@f‘b‘%‘f%bﬂ@u&érs ¢ e nieROnYRE &ﬁ)ctur%? BRIC dRS B\elvhy @?ﬁmher

r conductive netals, has a higher coeffici‘ent” of
exantﬂhe il maa,xqimﬂsep fmmeCTHEY exthahfrem the backsidorof ex dfdiceto the active

E of a X 16. 5.
or G RRRE R 342 R e R T P AR i8S R o st i
can, ForeRBhplR, PRYscdes Wrin bRLSHE HtdrbSdRbts Forf £54ir bMbdnlded wafers, the
sil'icon and copper (or other conductive nmaterial)

bondgd paifers fpyperg o @/@ﬁagistap]@ ghat goulipielyaent dute iamgodey of stacked die.
In adgﬂpo%eﬂﬁ'gu h- S BERS § ﬁg (f’ Hl&? {r&eM%MS @\?Ilc?@-ﬁlec&%&ecl}amcal

er re duf i dur
Systdn‘m)aﬁdictsg on, V\,hen VI as are spaced reI atively close
oget her such that their stress fields interact, these
[000§k r esdsughaslieRn Yigy pARpe ﬁﬂ@dnmth@apperw& other gandugtiveppterial to

prov{ﬁ%é‘ dIr 4L il 1 RBhi 6o Pgé’ &f | nc(frh o t%{lﬁbf?ﬁ%ﬁ(@r &afer).

NUMEr OUS pro
Coprabe) 2&xrweikaaS| ather condusitiva guetdls, thhea hlghjer:me;fﬁcami of déldumebexpansion

by GIELRASY, BELSHRRGS, (i ot ruh ch ey, |sad Lo, Laver
wherg%ﬁ ééEll_%d?ﬂ?as haver B?@ﬁbr&ﬁﬁﬂ%%e@.6tp%nﬁ4d. eyhig CTH RBnRkdEshP result
in significant stress in the silicon and copper (or other conductive material) after copper
deposition, as well as during any subsequent temperature cycling (e.g., as may occur
during solder reflow, during testing, or during use). In addition, when vias are spaced
relatively close together such that their stress fields interact, these stresses may be further
magnified. The stresses that may result from the above-described CTE mismatch can lead
to numerous problems, including thin-film delamination, cracking of the silicon, and
reduced transistor performance (any of which may lead to lower yields and reliability
failures).

[0004] A number of solutions have been proposed to alleviate the effects of CTE

mismatches in conductive-filled through-silicon vias. One solution is to make the
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m smat ches in conductive-filled through-silicon vias.
One solution is to make thedi aneter of the vias
werm7i0eas76 n order to reduce the stress from eaP€iT/US2006/025471
i ndi vi dual via. Another solution is to position vias
far apart fromone another to limt the interaction of
dlamE@?oﬁﬂlE%ﬁﬁ shlafibds RELUE %‘eauaéﬂth@%ﬁegs MR 8actinfiidaeVia.
solution is to position vias fromany active
Anotbenrsomttonys togpastipuneasstar amst ﬂcme Iods aldlihﬁndt) hpahérb gtectioreof
ximate .the active.cjrcuitry..
e s el St M - AEIPERIYIRE iy BEPoNion D Hr Fom any
activ€ bhEHiry kY enstrd dthe8S fi@OHS hdpehByatd thel R dinddi€lthe active
transi stor performance degraded. BRI EF SCRI PTI ON OF
circuitp Siaid esiq Bossficlps puelraiesheregians kewi agtjvapircuitry, carrier

mobiy ) b8 oGP PRIy Rl BB & oM ol e

schematl c diagrans illustrating enbodi nents of the
met hod shown_in FIG 1. 007] FIG 3 is a schematic
diagramil | BQEEPWR&RTMﬁ HEEDRAVWIN(ES er upon

R R A e S e R e S AN

vias hayirgg s;mbehﬁermoﬁtuagr am illustrating an enbodi nent of a

100080 o R A L e seEh G SEH eI e S MOPRTPERS he method

Showq;@@mplﬂ ON OF THE | NVENTI ON [ 0009] Turni ng now to
FIG 1, illustrated is an enbodi ment of a nethod 100
[000Tf f &G hig @wemamdaagi@nallgﬁtraé@g ahgfrfbedingait b&a wafer upon

whicl [ RV R e @ e et T P S e preor s MriiSiet s

emboaﬁngﬁtgough 2L, and reference should be nmade to these
gures as caI l ed out in the text below [0010]
[000$ief eFiSryistaoschewetic diogranyillpstting an grbodimans pEa 9PmBUIEF e

systegngngﬂg% ﬁ‘l%’e grﬁ}rﬂ?%tg ?’[’p ?n-E échétjg\ﬂl%tt[)% ecﬂ#lgieﬁl %é)da’f/i\ents.

shown, this substrate |nclud|ng a base layer 210. In
one enbo theﬁgase | ayer 210 conprises_silicon

(Si); IHEP R Q&&%E&H PN he
[000§]u bs%ﬁhﬁg 08 1& Pf@ M, $ ﬁfsﬁ@ﬁég%‘? §d&1ﬁ1@fﬁl ot a'YﬁEtﬁBii 0 8F

onbi nation of nmateri he su strate' s base | ayer
formﬁlg@ mhaxbag wisgomsdudisr tallar. n@mbodlfrrremtst ofsheimethdd 1 O8sbown in

" bac 2 ubs te 200 epi,ct ed e
FIG. d g el Mlusiige s st Sintaieon 6 2o dbipveh 3 and
refer@ROBNAIId b Rdde kb hebehBlrSs adf JaQB& ot ifl¥he RRObelRCK si de”

are arbitrary and, further, that the various surfaces

[001Q)f t Refestipgta blpek z@i)mdaga ﬂ;eoneeafremceﬁ vid apg/fommyd sua sulisirate.
This Y setrattecf) in Flbg OR%n§ t}‘%o qierfre irihg fiFatt§ flié @/A a substrate 200 is

shown, this substrate including a base layer 210. In one embodiment, the base layer 210

comprises silicon (Si); however, it should be understood that the substrate may comprise
any other suitable material or combination of materials. The substrate’s base layer 210
may be viewed as having a “front side” 211 and a “back side” 212 (the substrate 200 is
depicted face down in the figures). It should be understood, however, that the labels
“front side” and “back side” are arbitrary and, further, that the various surfaces of the
substrate 200 may be referenced by any suitable convention. In one embodiment, circuitry

has been formed on the base layer’s front side 211, and this integrated circuitry may
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has been fornmed on the base |ayer's front side 211,
and this integrated circuitry mayi nclude a collection
w@Roogioosm t el ements 216, such as transi stors, PCi/us®e6/025471
capacitors, and resistors, as well as signal |lines and
ot her conductors that i nterconnect these various
1nclu‘ab BQHlléctﬁh%@“@ﬂ'Eﬁt IRt b 16 Nuenss ARALERAbdesdS: ﬁﬁ&ﬁ%@ and
figures, an i nt erconnect structure 220 been
reswfomsr, raed/eti\ae sightldirfes end othedeondudtorsfthigasierdoayent tiRse various circuit
I i nterconnect structure 220 includes a nunber of |evels
elemgitS et al 1i zati on, each level of nmetallization

[001 P]O”pflh $hé Gm@o&iih\éﬁf a@EhH1EInaBS fibref Rk ShteRlonhétt Wb @ hre220 has
umber of conductors (e.g., traces% has been forned.

beenﬁ@medoqver Hesfeond @hﬂﬁ@dﬂ of baszz‘&yeaﬂéO s Rbaterpormedsitrupinre 220
1nclu-gese aﬁ Iﬁge&c# vel | F éﬁ(%/lhg Ccin PAC%\{%LCI §} m%tl?i Hn\%/ g{n'gsﬂ?/lﬁé g layer

con acen

of d1élbet1 1d in@lt@€d] fin thﬁhtaa{mrﬂier oﬁé@dhﬁarsc(@l’gdufabes’) $haobeen formed.
#acent | evel s are electrically interconnected by
Som%e thges sapdueipE2e s e AVt R 2 el qogduters i UTH%Y given

levelco? G124 RnHEs &hﬁ%ed@%n?%n‘dﬁ@coﬁ@f F%E\)hétﬂ k?‘%vee}rs] br?,utr}rl]e dielectric

onductive ma such as co
mateflAl hnd thel ddnduidrs of edjuemt (eAgls ara)ﬂslecahbajgysntefcmhe@ed bayd

r . .nmetals,. The die ectrl ter r|
con P R DS e AT | LR PR B brse
any sﬁl'lﬂabl% QBndliceivé %tér@'l Qudh as%o%er @25, endened Ax 'g@ﬁi (&DQitver

[ ass, or a yrrer materi al '0012] In one
(Ag)eqmmyﬁeﬁthesq zlrrei eihldzrsmqrtahse The dlelmtrprms‘resalanay comprise any

B T T T

dopedXRQAUMLTY, Rg] MR Rk PG AMéiade any suitable
material, such as silicon (as noted above),

[0012] | | daeneambpdinieat, dhe Jubsiyte 2@%p¢mmeaﬂ§emm@dwmyfer upon

oG R B SO 2Rl T8 e "

semlt:dihdmla&xﬂ wWafératiayt @nvprise fagy BRitablematée glo swbhrag stlmsoﬂ Iﬁz& noted above),
enbodi nent, the thinned wafer has a _thi Ckn@f
silicqisprpastlapey (Srﬁlbﬁalhﬂwrﬁﬁwde[ Gu13), orgHhchgaHs %cqm@latwn of

mate%@b P 6nd é%gg&lﬁeﬁf AR Hel s 3\2% BEAR \Ifﬁéﬂ?ﬂ bebn Hfifhed prlr?r to via

strate one enbodi ment ['east sone of
formatiais R3¢bréixg ¢ndnd emboditments tltesthmatébvsfeb heka giidmeIdf tetwieen
throu%p the base layer 210 to the front side 2 11, as
25p Uhe figures. In a further enbodiment, at

[OOIBEaStTLﬁ‘ g% gfztgtﬁé VBaénez&Qn@rétv?ég@ﬁ‘ﬁaQ@ﬁeegffgﬁH&i int ¢ substrate

nduct o in"interconnect structure as a
200. slncoma embotlimerft,l a uﬁaetssord&:cofdhdvmg 23 @exioml ﬁnﬂnctﬂe mhstratetsﬁmck

. i as 0 c se.thr h- con,Vv . In t her

side S} 8 el HERHED. PG et SL0 1 B drosomtat obas SV PRGNS, Tna

ﬁlﬂh‘é@élﬁﬁé‘dlﬁﬁﬁﬁ aﬁfe@st%@m@ of BrRdad Joaeines oﬁ@of BE @bﬁdﬂ@ﬁfr? D25 in
st ack, d’the vias 230 may be used to form backsi de

1nterc@rm¢et:atmhse 2200, a5 hiso shawek suthedigeres. Aanerdingego onacibddiment,

the vias 230 comprise through-silicon vias. In yet another embodiment, the substrate 200
comprises one of two wafers that are to be bonded together to form a wafer stack, and the
vias 230 may be used to form backside connections for the stacked wafers (and the stacked
die that are to be cut from the bonded wafers). According to another embodiment, the vias

230 are to be used in the formation of a MEMS device on substrate 200.
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die that are to be cut fromthe bonded wafers).
Accordi ng to anot her enbodi nent, the vias 230 are to
wheoogset7o n t he formati on of a MEMS devi ce on BUDES2086/¢25471

200.[0014] Returning to FIG 1, an insulating |ayer

(and/ or passivation |ayer) may be deposited or forned
[0014Ver ﬁe'ﬂﬁnﬁ%‘tié FI@! £.an 3ubing 186t (inld/or Bh@FVatibh Gayelthsy bs

i1lustrated in FIG 2C, whéré an insul ating Igyer
depogitaddyr dornpealssiey titei suhstagg; @6 yetdath hdgotlebl). dBps & itlesrated in FIG.

f.or med. over. t he back, si de. 212 of rate 200, .
26, i s i lin e BitT bispi g Byed A0 RhShn iinniftR g formed
over tHeeback §ide 2l b B9 iU Ele 208 OasfWdILds B tHeGvAls@Ftvids@30! Yn one

i solate the vias 230 fromthe base |ayer 210 (e.

embagimpriofie insplagingraysr 3¢9 Agctionseto efestriadl igpdate theatinoB0 from the

4 0 ' ' | . |
s UEENLEIR Gy SRS AP E BT e 450,85
compeizb ady sEitible b rihl) SwhadsISNQ,, [SAPa[ or lysef@pRsial. ellccording to
ixbady Berial) sudhadsi I 24 ol efl al. el

usi ng any_suitabl e bl anket depogsition techni que, such

one egabodfBeRtcRE sHkGng dish St Issispestiobyisingpy syifabihplanket e
) . y . :

oL 08 ST PRl Ol e Mot
undetstycelrthatvihgngia ayenofrmherialeandoftinotnt & soelpam atselating layer and a

Jdnsulating, and passivatiqn | ayers may he. deposited.. It
passiEfin v Yhoges i SBg TR S;epmtesl_%ﬁﬁa@&%a‘i RRgFiyation layers
may %déﬁ?)%k'é@t]!t Q%OC}JZ}.%XEBA bk AR Qb0 PARE liY 8rhOBmbaYiRlehts! S #%lating

deposited. | | After via formation (and perhaps
layerdepdiet passimatodn layer) issnot depasgjedind/ or passi vati on | ayer)

buffer erial is.deposited.i.n the vias, The, buffer .
1001 o A i AP UFRER J4FO P Hy e GRting iy PesSvation
layer§ 8 bliffer geVBIEB dEhRitb@ietht 246! THBbEfférahattBalOvithifilehd @R vill

and a material (e.g., a conductive netal such as )
formacsges hutfer gellatibetwesa tiebassilayst materiehee. i filicon) ang a anaterial

j t . Ll r

(oL e bl et U BB R BN o
embddiiketit] hewtreds tudfenesliurs b 4036:® thayadly (ilﬁh,((@ed siSéslsd:s:thﬁI)oc)cur asa

and the material deposited in the vjas_(e.qg., copper). .
result ofor 6T Emisgiaich drtyvren taspase daysr (58 5 wlicqms pad ﬁm mytgrial deposited
in thél | § e a spin-coating process that fills the
= thvfﬁggfé %’n%)rﬁgﬁ)es are then fornmed through the buffer
[0016}at edn ahe ebbdimenidie buiffer niblarml isslepbdited ty at spih-bgating process

ocks. 115 gnd 120.in FIG 1, as well _as FIGS. .2D and .
that BTk RO s e ST AR B9 ER U R BeleT Biim Coch via
This M8il18§tHRdd Eﬁbl@@l&oﬁista%ﬁ 1@M,i§FF@.nlf, Qt RI1 a6 PRGS NED RAPSESS,

and t he buff | is renbved fromthe bottom of

er materia

Accogdivg tosrptheriembordigngrit, the buifieravatbnialtis depositadby anenfogoalicnating
El G well as.FIG 2F_.and, 2 Each of, t.hese. . .

proodsh Aode AL oot ineTion L 6 e PR of st it isys Ipgirated

by blbeksbl23GHd 136 ih FIE (Gas kellas PGS BT anted@r Eadh dfhekRRASH iR Bents
over the substrate and within the vias using a

is nowpliypugssdtn HNpr ocess (or other process) that fills the
[0017] Referring to block 115 in FIG. 1, a buffer material is deposited over the

substrate and within the vias using a spin-coating process (or other process) that fills the
vias. This is illustrated in FIG. 2D, where a buffer material 250 has been deposited over
the substrate 200. As set forth in block 120, holes are then formed through the buffer
material. This is illustrated in FIG. 2E, where holes 255 have been formed through the

buffer material 250 within vias 230. In one embodiment, the holes 255 are substantially
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vias. This is illustrated in FIG 2D, where a buffer

mat eri al 250 has been deposited over the substrate
wQomr/oss7eet forth in block 120, hol es are thebPCT/U810061025471

through the buffer material. This is illustrated in

FIG 2E, where holes 255 have been fornmed through the

concglr_ﬁ)f: %ﬁth%seﬁoalln %%ﬁrtﬂ@r%ﬁib@dl\ﬁ'léi‘@ a8 Rdst sotheQFqhe holes 255 extend

odi ment, the ho 255 are substantial | yconcentric
down/\ﬁot dondiicters226 or tonarainfuintitgelay erddodhatdies pbeste the asndustone225.

55. t end duct 25
The le ey, PRFdTRG T RapE s Ag DIECn . dBa0s i Egntuis e 255
are f@dRd bi8sehabiaBonTRAYd ReardMhdFRehbaginitat BHdYhokds dr@Rrfied using an
technique. In one enbodi ment, the holes 255 are forned

etchipg progswsr [abifarthesiembadindng velrese i Hthograpbivale netterneble bnier

T e e
photéluﬁégiﬁphyi?é}%bﬂr@i béfin UgRdraphi Get&‘lw ElSyeﬁEl)!otb@ dntodederttythe holes

usi ng [i th%gr aphi c process phot oI | t hogr aphy,
may B¢ Ec&tnee By FBHAING PR6eHs ayRl as @mém}hna ¥ %ﬁw

[001 ”bo‘ﬁe?&ﬂh . Bﬁ%al@ﬁ’é@ﬁl 1b§cérﬁ5ﬁﬁ?ﬂ (141 )'15 Jf%fbuffer
e G i eyt

ion ml or parti
mateflﬁ)[)li ﬂ]apd?ﬁé@ bverrtbe tubstrhte (akd is/2tﬂiu1 uhe Fla& This 1allhlst1‘ﬁ‘md mnaFIG 2F,

sy b L i 2SS R s 20

and d\Jek Hﬁtvffeﬁfs%? tl'lé"VlEé £30. mey WiEhR lﬁaﬂk@f‘(ﬁé%%bn h@%RIqueS subh &s
fer material 250 has been fornmed over the substrate

CVD.z Mydwdlsod/mddphst thee| bugfenmatehiel lqu2523 0} othﬂlﬁt s pottiab|283 of the

bl ank d h
vure? e EP PR VD Py et ity Siti PPsE oo PRt fera
253 AR b&on? 8BthevidshayoEd BE roifved) a@'seﬂ Ry lin 286 A0, T8 is
deposited at the bottom of vi as 230. This buffer

illustratedin FIG. 2613 wheretthe bbBenostend] hen beeyi rasiofed, frpmethe pettom of vias

r for LS.
230, %%ﬂg@g% %]rge dfo%ﬁglt fthgés%ﬁ éﬁég 8 ‘Bxglﬁéfm oﬂauffer rPatﬁrlal 250
and dxwiahrfgedﬁwﬁﬁb the oulatigg bett D40 cﬁrfcoudlaSmBaQS r esul ting in
e formatjon of holes 255 surrounded by a

lOOl%luf f & sherlddhs natedbihat, respestiverd thegneirh 1t which éﬁ/eelgufgr layer 250
is de%(ﬁ%tﬁ{i,jﬁ% Ruli gﬁuﬁtﬂgs Q¥il SRR G Phcte ?1%5 FI e@ GEdnd 3G are

e not I rrespective o manner in
similvu')i dthoupk irbothEeembainaent? B resuldiepsigictizes mhheot EEsiinilan gAny

ucture ill. be simlar (note that .F 2Eand
of tng b disiahe! eshediiiyh 2 e giy b chifablRTiosess Ty B
emplbgc@dliot foltfl 118 GudEedr WyRP 2 SBYTIRL it RBoudd Hb baderstOHY tHaf tHehﬁsclosed
ove-descri bed erbodi nents, as well as any other

embagliineals [of a prasessior fqrayng)éle@trpﬁsw&@r wilafr eranreseatadungrely as
5 Thus r st ood
st epf Rgradis Bl B FisdBeE PR Mgt Bhyfed fis not
limitsd fe5 Spudifie FateRhliai tedfiiqiy. esent ed merely as
illustrative enbodi ments and, further, that the

[0020) s ¢ Thedutisr metesiah23G may egnprseanysyitele maferial. el a8 any
Cmb%g%‘é}rl{ 'g}% @@%& %r?%?etr aP o ‘?ﬁﬁg 'a%!ﬁerla[l Q% e ofhat {gesrtrlesses that

se any e nmateri
are doB€ a CTE mismatch between the materlal of base layer 110 (e.g., silicon) and a

conductive material (e.g., copper), or other material, that is to be deposited in the vias 230.
In one embodiment, the buffer material 250 has a CTE that is substantially the same as a
CTE of the material (e.g., copper) to be deposited in the vias 230 (or holes 255). In

another embodiment, the buffer material 250 has a CTE that is approximately equal to a
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enbodi nent, the buffer material conprises a materia
capabl e of absorbing stresses that are due to a CTE
wor@maoas bet ween the material of base | ayer 1BOI/{82006/025471
silicon) and a conductive material (e.g., copper), or
other material, that is to be deposited in the vias
mear?(?fCTthe Eg‘ tEQJIIS?h 0 g?é erfahﬁ‘he é gﬁg dghiﬂa%la?@%%oﬁted in
the vima280. Bor ¢angls, vdmpemhe bastedajzm 2de powmptisas siliconled eoprer is to be

depofiilin iy VSuEM G20 hoterds Pt TRLERRRA Tl oy Cntiye {fptera

havir @mE%tﬁnher@% o?hp I%Jaﬁmk@@? 9L161y mp@terial and the
the material to be dep05|ted in the vias 230.

[002Hor élxamwrebodmente themff@amtelrlay%fro nprisesrpFélatéely compliant
matel?ﬁlklcpcﬁ %@?g%%fﬁe%ﬁ%eslgigfagg rﬁ% léle)dzﬁ %ﬁ‘x%p 'Sﬁc&%’as a

¢o npr
modludTet @4idtialty bﬁéﬂb(ﬂtﬁ 42 C{P-Elinwicbﬁpem has 4 ﬁl@@ﬁlu@bf elastlclty of about 130
g@;OXInHte 9-11 [.0021] . I n one enbodi ne
GPa.t prould thedasedayen3 19) cozsmls@ on %coypereb%dqp@@re;d IR the vias 230,

the bgﬁ%xﬂ\}%ttgﬂal tlﬁ%’ ‘?\% 01( t%?f%@ﬁt'r g&ﬁ%ﬁﬁgla 1H§te ﬁsh%v r%gagr&f)%%lus of

or exanp con has a
elastiofty &l asinige of betwfeemhlﬁprbxmﬁtd]}’a 0ahtb topPer Uhitizing anmdferus
of ﬁl asti cltY bout 130 GPa. Eoul d the base Ia er
mates3lghatgiflateehsFamriGRt Bri@msppY toghe gdnatarialy
s1hco\ﬁ' el Cgﬁ% @v‘ﬂ? a@é’&ﬁ t%ﬁ@&h%du%%ﬁ)t PRYitate "t‘h@éﬂ%orptlon of stresses
rls a material having a nodul us of
that cblva]@pldoﬁ t(yduffm calt raegE thxfmtaéexmemoa bpﬂwmn theet smkpundiog 1

t.o 10, GPa. i at | .
e AP 5 O A SR oT I S HET B B e St PR ggons
(e.g.,/BER 2k Al sfredsSreBef; nﬁﬂllﬂl&oﬁblﬁﬁ df GeRPesicedirition, preseitdhRi@tion and

to one enbodinent, facilitate the absor ption of
propageties eerackraetcdevel op due to different rates of
00250 R N B S BB Ps o

be depbsiedsginges spilresatingieddess SBl(lﬁergnateﬁﬁﬁ wRicASnay 5 $pEs-8oated
relief, mnimze points of stress concentration

incluge.dyeHEy ffxempte, stha. wrgpiesolenethylmethacidate SPMMA),
polylmgg %knid&y@i@gﬁtggéne ?F@%ﬂ JEERA astﬁﬁg{?éjg@s oRles8h 8 Fhdler 250

ses’a mater ited using a
embcsimmmatg:ttﬁthuﬂ“gr mamlaBESO cBlmﬁﬁrses aratatarlahttmt why bh depositbé using a
i.n-cpat ed include

blani3E HGRoRE 0 Prossy e + GV e AUy MACEA PRl T b PRied by CVD

1nc1uQ§ rfép%‘ﬁ{ﬁ?@ Lﬁb%ﬁ&%yfeﬁ%@(als@%fé’i@d to @3 p?!(l@"lén@}J Sﬂu%ﬁ@éﬂﬁfﬁs such
furthér enbodi nent, fer material

as pocbdnqmrﬂ@e@ﬂwlm @TFE), anldmgamaylhb@l tetsvigistsach %BSI ng a

poly QB Fapo s SR RERRE, Sle Sifn Tl nyeuts iludinyevep and

polycﬁ&ﬂtﬁﬁ"@ccoﬁﬁh ﬂﬁi@éﬁ&tﬁbﬁeﬁ@o&d@h&ﬁ thefberfeefateflalB®50 comprises a
par yl eneéIrt uor ocar bons such as
P

matepal appeebleftp tenewd hy lasaralisioneynd angt o figthes smbpéisrent the buffer

mateﬂgit ct%ntﬁqlsg%g ﬁ%&rﬁ? 81112}6? mgll;%%ﬁ(lj’é’ ?c%lrg) @@ SS. g QI?J

erla s Inc rs an
embodlment, the buffer material 250 comprises a mater1a1 that is lithographically

patternable, and in a further embodiment the buffer material comprises a material
amenable to removal by a milling process.
[0023] After deposition of the buffer material 250, a portion 243 of the insulating

material 240 may remain at the bottom of holes 255. Thus, in one embodiment, the
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pol yol ef ms. According to yet another enbodi nent, the
buffer material 250 conprises a material anenable to

WO eovomeds7by | aser abl ation, and in yet a furtheCT/US2006/025471
enbodi nent the buffer material conprises a materi al
amenabl e to renoval by an etching process. In one

insul%ﬁ%{@&%ﬁg{l% ﬁ‘a%s@#tfl&ﬁﬁ Hﬂs%fn@lv @é&n@ﬁ%&ﬂ(ﬁf%f fhe vi s, as set

raphi cal y patterna
forthan blockH86. @hisdslilhmstated heFlIi 2He wheeet the iira:hlauugmatereﬂ; has been

remofig St the BEROR A elet 26 Brorsatiptimet thsRl-BRE Bisr avor
pass@@t’idri Bfer? fs‘?reﬁlfov&hﬁsmg@r%t@ﬁlh@ ?rd@%se rA@&brddPtdmbticeMai n

he” bott om of holes i n one enbodi nent,
embctdmcmts aftertremgvalaf dre lpadwrtglamsﬁgnd/@tpa@ﬁvatwpelﬂyerb §om the

bottorrsrfe 8%0%1%%550 %n%r%dw 5 ogso %qo %]g t%{;%t n EP ?ﬁ% lv\%s %})11;11{: IQP the

holed 265 TatyleNgh ol @fribalinkkas, Heagyer o€ Hﬁuﬁdné (i) Jr pasddetiod)imaterial
of holes 255. In one enbodinent, the insulating |ayer

was gepogitesh andEus xearOvahDIPegss i UNNSCaseiBved usi ng an et chi ng
[00248) OC SScet ﬁﬁ@ﬁﬁ%ﬂ({& 48 2004 Fgé Hi?/&db Qlt l’a ;/be éiﬁaposned

renova |ns ating
on theaybstjatd ameimvithia thotineg rtThnﬁ 1sht1h§tﬁ1téﬂ§15 FIGO@H lmh“eter Bse2d Jayer

(and,%g) g@gl)ég %;gr |2%t : qh g%ﬁggie{qg&egﬁbggpﬁg%%r tﬁg gg%{;%ﬁie Jgp of substrate
200, 351%11%5 L&k tﬁ@gfq lﬁBf 1&9@3325\53@1@@ vig®b 1) #h o@Smbodiment, the seed

eposi ted, I's removal process |s unnecessary.
layex[ Zﬁ@mmpﬁsesemafemat fhat enables tie eletroplasieg df h agmductimnohetal within

A TR T

sultaﬁlesrﬁ‘zﬁgrléla%%h a§ %dfa{N HariN, &, NW ) A2G6, Q@Svelﬂ%@ flloys of these
deposited or forned over the back side 212 of

and/engiilerreanecrp OAccpsding k4 m@semh;@nm@rﬁethmmdslawr 268ligdeppsied

Wit hi.n, vi.as i,ment e I
usmé uétﬁ%)lﬁbiaélé(eg C?ﬁ??g%lg ion gelcﬁ{uﬁg%) Sg%ha%ﬁ Sé’E“%‘h%g %ﬁ/elg étgyﬁ should be
unde@dt@sd thetd €hgle Q‘ay@f oﬁm@féﬁduﬁhy Amctied & both hiRedd Tahe dndladsirrier

255 (and V|as 230 The seed | ayer (and/or barrjer

layer, avgherfeﬁs meghergmMbadiments separje worl ea®bartighlaypisanay e deposited. It
shoula lso I%d-%tﬁoc;la fat gl;so o‘%\{ﬁ eoﬁa'mel @Lﬁéanstggdl c@@ghﬁ gﬁlirlgr layer) is

ese and/ or
notdapesltedbodl ment, the seed | ayer 260 is deposited using

ui t abl e a Slt t echni que, ch as
[0028D 1, (terrige © @% L4080 TS 3h e oPhorbres Sradie dgppsipd and
patte?ﬁéaglﬁlé %Xﬁﬁstﬁfed%@?@' Al WiBY aﬁ%tdfgﬁot%ﬁzsg%% RasiRef

ayer an barrier ayer whereas in oth
depositdsbati the stisstsiep2{0nd m@eniedithfobarape@mreis agfetf@t Wa))OSQ)‘éie holes

255 (GRS TisraR o ar® bty ShRRER AT ket Ay RS, and
in andfter 6@BOSITAEthe[13ORREs Ref A€ LhitigarkiallP bosdend#ASviti theHeles 255.

1, a layer of photoresist may be deposited and
In yq@ anotbergrebodimes, ths apetturet 26t way bausaddp form ceyifeeiévebond pads,

as wﬂﬁye 5lscussc%rbe SN E%he phoztoresm AR t%reu%%o may comprise any suitable

photoresist material, and this material may be deposited using any suitable technique (e.g.,
a spin-coating process). Any suitable photolithography and etching processes may be used
to pattern the photoresist layer 270. Also, it should be understood that, in some

embodiments, a photoresist material is not deposited.
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deposited on the substrate 200 and patterned to form

apertures 275 that expose the holes 255 (and vi as
wWQ@3®@y/o0ad8m0 one enbodi nent, the apertures 275 arBCT/HS2906/025471

t han hol es 255, and in another enbodi nent the

apertures 275 are substantially concentric with the
oozgol e%s?séﬁforﬂhqn ¥RIckaBO! N&IndBERRAhATBIM is 8 sAREH!HE @fs. This is

be used to form conducti ve bond pads, as w |
111ustbaeeCU1nstGs gKdwheteavrondiaivemateriad 286 hankgea rd|e9¢snzdan theyholes

bl..e
255 (G B 20Tl oD PTG Pea TRy sy L e bR Re e
metal §ucl-as ¢ @be‘alﬂ‘@@tdfﬁgpﬁ afEsHEr méfals. Vihéahiteble conductive

hot ol i t'thogr aphy and etchlng processes may be used to
metasaneledmgelAesilyhi pbEBIEs: a9 wglbas Alpys ofthses andtotbwdmt@ll%@ a

s 5 58, 3 RIS IR g IS RUGR B o

condﬁ&ﬁze rﬁaté@a'ld fIlhE IcU@duwt/@friaainal 230eppbe Hembsited bhenywsdmble
This is illustrated in FI.G 2K ere a conductlY

procesgt Bt pug eroiplingl hesandnsive maksial 1§ depesied uswe g slecypplating

procééls af a3Mer elﬂ%o@ nf qp@%ﬂﬁﬁ@tﬁve hiErifq8 Q%ﬁb%ité’@b TRE Ql'ébt%less
conprises a con ctlve nmetal such as copper or al | oys

platind pmoqzspe in afidthet bebodmteat, snat€tiah érdepositedbh ¢hecdaiusing & blanket

h i ncl udetégol dt silver, % um num 1%8 wel | as. .

depo%“%ﬁ BIAUE-HESR ISR HETME SV RRATEH D, Jef §ARpT AgPesiiign, spin-coating,

screcard? @féh@i@ ;ﬁtln’uﬂéj SRt Bt a GRROJIL R4/ BIGR lp?&:e?ss(%;\nfz 3n@hich
Vi as rises a nonconductive materi al

may, md@m,tbe\fellmccbby alplapgizatiay phescsie pari asetietyicabhmgchanical

roc In o e enbodi nent, the conductive
pomﬁﬁ‘ﬁéé% ‘J%S“&gg‘b%w%es sing an el ectropl ating process.
[ooz’gjn am@ifé}ﬁﬁ% ebiedi Me3)tpholoheist ailtleigiokaEpdTab®y dfahe b&d layer
e

BOSI ted by an electrol ess plating process. In a
(andfoyy

et laya) deryrheremoned: eFhigis 111§St@éf}51d§|FtI@d2LﬂV1@3ﬁ@ thei as
photéé%%}%}? efel %g’@%ggéee%ﬁal?ﬁ%d Qé"h%x% g%&ﬁ%f E)l’gegsf‘etgd ga%d/or barrier) layer
260 @R, rth@sreqtolrﬂi@k' dS tﬁzrihmmum?elrkyi@l’the bhqﬁbtesi‘st)n @\nyi saitetsls | pfm:pss may
i ck-and- pl ace/refl ow pr.oce f which
be crBlp e, BVt BIFITRRHCSY 80 PeANGH ST BoEBe AR i fome
embREMERETLEGA (2 (Oﬁ'igﬁlt Gpticak: é?? !&11'1(?5‘[' o(t(g%:> %t I%er%ﬁcﬁ Bk A8posited,
process) . 7 Refer Ing to bl ock 5,” phot'or esi st
and thmdemmm:lspe@bepmmy nmsba)iecbheryseed I ayer (and/or barrier

T e

vias 121?0/3 aPREl 129 B8lyQf smhdlenumens of é‘lﬁ”&flﬂﬂerﬁéﬁ% DE6 ) fbraed oQ@l@strann
those portions that were underlying the

it shiyib b, vediriod abihesilonsd emprdives’s hayiaesuyig s
havu?gdg};elsgl_) c%ﬂolts%ee @8%11 R‘go %‘a at{ ﬁl%d\%}‘ér gg{l an /tﬁat such a wafer

gai see

may hﬁﬂt[deﬁﬁtegﬁyﬁ dircafifl/ oF a aupbet o &6 "Slns hsﬁﬁuﬁﬁleﬂﬁﬂytstméd er1G. 3
gOSIted and this renpval process nmay not be
whichespews aplan igp 28 waferR8gh t he substrate 200 shown in

[0025] COreAtinE Qe 2 tdGAMPISS) ddhrisk ¥R substrate 305 (e.g., Si, SOI,

GaAs, etc.) upon which integrated circuitry for a number of die 390 has been formed, and

wafer 300 is ultimately cut into these separate die 390. According to one embodiment, the
substrate 305 includes vias having stress buffer collars formed according to any of the
disclosed embodiments (e.g., in one embodiment, the substrate 305 may be the same or

similar to the substrate 200). In practice, each of the die 390 may include hundreds of vias
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vias 230 - as well as only a small nunber of circuit

el ements 216 -for ease of illustration, it should be
waeaenesond t hat the di scl osed enbodi ments of BCTES1¥061025471

of form ng vias having stress buffer collars are

typically performed at the wafer |evel and that such a

v OB S EL L 8 AR ol

vias. aFtpﬂmn eacledie 300 anayaihelndSDindr¢ BT Hillives of ciraugt dleméits(e.g.,

transghqes, o 5 8 97 SIBBIF OB IeAb af He 6304 Ry Bt foa
secoﬁw%f toofonsshaewé’fgpstmcs aREAR Wt Bk @m@lmya@é@ S a Sumber of

Itimately cut into fhese separate di e 390. Accordi ng
Stackﬁd dign eachratasliedrdistincludiog pebeps lamdre3io 51 vias hadiag siressduffer

collag,f \1{1 ﬁlgdl E)é (e:lfﬁs)nsoélgc{ {8k, GOl l aglztz(g %?%eacﬁscgc%gcli 8‘%‘88&“ are not

limitéd'® thel Bstiadbe oBhias Hi?é{h&ﬁl dndeh & AREdiedloseld i chéntd ﬁh@y be
substrate 200). In practice, each of the die 390 may

applipd &g Wesuﬁable selpiratsrmgteralagPmginsiipr 5 maiefitlsy col | ar s,

d f
00580, SASRLEFRRD, gl & IBdehat HhguRERdRao0
Compﬁtemystelnom(m mf:lw;lesf gbud 408 temﬁﬁsva(rmug comp618nsd &t 06wpled. Bus

in yet another enbodi ment t he wafer_ 300
405 1ﬁﬁ§ﬁe‘@§dk§% H’d)é%femcﬁ eplleERQIhef WEFOE MATB DRSSP m o wihFYSters Pue R,

Penp‘ﬁ@l%l ngg‘lpgﬁérﬁ fntef P &Bﬂ&t 5 BBhAl06 lnﬁ%&eﬂﬁ%f&nﬂln@fﬁ&@ (s@sn)

eac die inc ng “per
bus, ttundﬁladmtaxéonnleas‘.hh amnp@lestsrdssstbnfélﬂﬁr Rnepltelsmtmonl of these buses
It s

25 2 GHGE PSRN 1S PESISHLIE S ok VRGP G e SO Hegpdassiog that

the sps*teﬁ«f 486 id ﬁbt%b hlhﬁ@a gResd Jﬁﬁdﬁl&% sqmﬁfnl tRS 84 “ﬁmggﬂeeﬁ&ttﬁat the
may be ap lied to any sui tabl e " substrate nateri al

compderislysiami 490 rafy eveany anisablq BG30¢hiRefues aridmyay mcllld@anm number

illLustrat i s an enbodi nent of a conputer system 400.
andc&sr%%attlé)}l Eg'g?eém 400 includes a bus 405 to which

[0031/]ar | Qospld EMTARIMDS5ES € prReiitdevBI of@ivides) 410. el"ldﬁﬁo&éssmg
resent a collection of one or nore buses - a
devia pémsb%nprsse PRY YDl aProcesiine Henice Pm)éf%d’éﬂ(“ﬂi‘@ﬁ

1’1’1101@#8065 %tlwoﬁg WL&br. 3Y ﬁ#ﬁ@al n&écﬁﬁ%n&g@ (A&I)C) or

| nt connéct e conponents s%/st e%
a ﬁelaqmgsmmabtel gue arfayt (W@ﬁe&)bommﬂmsdem@i nodheublise Wisrsteod that,

r ovi for eas of under tandl and it shoul e
althOB E%@#g%!@“tswn §lp BrosgssingrAentss 41 9 %PO@BHW We@ago& may
mcluEQ%@oP&o&f BaGMoHlis I n the art will appreciate

he conput er system 400 may have any suitabl e bus
[003b]r C h |Cioaqttmfn eystent 408ylsoriotludes sastymm;mbery ccoupled with bus 405,

the s{HeIRRSnorg 1A0oPEEToE tBoCuYy: oo bge adslmhy ot
mem@A¥d, SEcAkQtIRYatdIPAE S Iﬁamo@wskmhﬁ dRhARRTEhIEN HEsks e
or system including a m croprocessor, a networKk

memprodERAMY), syarhrappis RRAM SRRAM ) Dtdqubiee@’aataé@D&ArMuu t
(DDIQﬁﬁA?)I). ]Surmg operation of computer system 400, an operating system and other

applications may be resident in the system memory 420.

[0033] The computer system 400 may further include a read-only memory (ROM) 430
coupled with the bus 405. The ROM 430 may store instructions for processing device
610. The system 400 may also include a storage device (or devices) 440 coupled with the

bus 405. The storage device 440 comprises any suitable non-volatile memory, such as, for
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a field programmabl e gate array (FPGA), or simlar
device. It should be understood that, although FIG 4
WG bwa®0R761 ngl e processi ng devi ce 410, the conPCX/E82006/025471

system 400 may include two or nore processing devices.
[0032] Conputer system 400 al so includes system nenory

exanmfp?D aGRHPHSE a4, thK’é“@pef]’agﬁrg sy St8mSNa BB FRIPAs fh%? be stored in the
conprising, for exanple, "any suitable type and” nunbe

storagé dengpd4 (e Furthes ha desics #40) ifor acawdmmr@mc@ée sterage ;nedla (e g2

ﬂoPpé'ﬁ?A har$vﬁo%§%@né%ﬁﬂ%“ay FC lﬂ:ﬁ%?‘é’%%fqg%@at e DRAM

[0034]DDRBRANDmplAeF kytEerR R0 BHaly AlboGhclGAIBUE @ Imr¥ Sl@ﬂhﬁiﬂmu‘tﬁﬁt}
operating system and ot her app]i catl ons_may

dewqeééﬁ@i epuplediwith dheshustddin onvnen impot dqvows 3]cluﬂ¢é<e§b¢ﬁ§@ﬁ er

pmn%%@é%? élg?a% %gﬁstehﬁwéflﬂgé %ggr ‘%6%%%%@%%%&% common
outptdenieces imstude videoniisplays, pimmgsieliogs, dad budo qu}mt Efeh&ces It will
00 may al so |nclude a storage de

syste
be appided ek tgs s BRIt EHmpes e ypes off d@Yl&?sa%%t may be
coup%‘&)l/ﬁ?th%‘&g g{gpg% &5 480y suitable non-volatile menory,

such as exanpl e, a hard disk drive. The operating
[0038)y st dilre@nohpoten eystqm 400 ary furlerlvemptiss ®detivork gerficortdge

counfeEhRBIRAS: gl e Compr G GRaRA s
softv@arcc% RMbALLYE DT RRIWRR a‘ﬁ@ ‘é@ftﬁﬁire%étfi's @&ﬁﬁbl@%coﬁ@ﬁfé‘ﬂw system

he conmputer system 400 may al so include one or nore
400 Wlth)a etk (et poetvatk witeéase466]).c Shpneiwovk interfase 40 ay

estatfiy 408 VL ® BBV b Rurk Oty SRR Py iy et

coppeewire Sber WPEE, @29 cOAMBIAN R tHepdtif —dapbdiffg tHeCdxubim ¥ loﬂeo
di spl ays, printing devices, and audi o out put devices.

inforpatign Via 499 Ssispe Tl —erExt TEIHER Elransnipyien o)
Ploto?éﬁﬂﬁérg I?)r]tzo}%)tcpﬁ eﬁ%‘ﬁgﬁ Hyér I'Iéng ?Fa}{ﬁ's@g%oh'[ﬂ%@gw Svell as others.
[0036Jonp Ut shouRlist wrdeDibdtayt tﬁ&lcdrhlﬁrtemmpfri 40 iHustettedinkF1G. 4 is
interyiid P RS 40 CCOMPRTSEEPNPOUN 48] & B i durthe, that his
systeﬁ?ﬁltayl‘@{c@ude%?rﬁpdﬂaﬁtﬁﬁ‘ltal &ﬂnﬁfneﬂt@r\gmﬁ ﬁa@er‘lyeeﬁ%hﬂ@d ﬁ)rtcl'hfi‘itty and

I's capabl coupl ing the system 400 wth a network
ease pEuigrerstandieg. Wy kvay of exefrmde, tham)em Fo@magtinedude a DMA (direct

memlc)& g({g]cgias&g 47 166\/% ?}2% agslﬁ)pla |v|gl ngéﬁ%ségge 6é1velct>e\l\£10k additional
mem‘M}F @l gesécacﬁ@ RR&lorW, bewell bP&ddiORal &i gnﬂrhn@s aRThisaat ABO, it
Her eof - SLé&gortl ng the exchange of information via

shoulahlyﬁ wndersadridethpirtbe eeoputer ysigm 4000RAY pot(imelude all 96ihggomponents

5}10‘7\4c|:c101nr@%T ésp %o%(ﬂlgétlsrn %/%g eltOOE> m%z ? gI)ISe %g-g%pe( {%%%u?ﬁétdevwe

such$baldesktbe cotnplaes b ogslos &tﬂhpdtﬁ? a 6P b andYsldeondlfing device
illustrated I1n FIG 4_is
(e.g., a personal digital assistant, or PDA), a wireless communication device, an

entertainment system, etc.

[0037] In one embodiment, the computer system 400 includes a component including
one or more vias having stress buffer collars. For example, the processing device 410 of
system 400 may include a die including vias with stress buffer collars. However, it should
be understood that other components of system 400 (e.g., network interface 470, etc.) may

include a device including vias with stress buffer collars.

10



i ntended to represent an exenpl ary enbodi nent of such
a systemand, further, that this system nmay include
woreawy/oeasdi t i onal conponents, which have been oPET/USH06/025471
for clarity and ease of understandi ng. By way of
exanpl e, the system 400 may i nclude a DVA (direct
[0033‘]‘3 MOIThe %&%géﬁg de@ntd @és'cﬁ%ﬁo@arﬂmcgorﬁﬁényﬂfgs&ﬁ @ré"bﬁl{]'
he proces device 41 addi ti onal "nmenor e.g.,
111uslmin/h endanmeyt)u,ctmss "mel hasie bmmv@n@prlmag}yaﬁor hicleesanth d

under st.ood, t hat the comput er
comgly i Rite AR THA)HE O Al A PROGHHE BB OHERS Ehown
11m1thﬂian lafa tobe uHABrsERARIEErEfr0RY NuBiBrARhdaRINE, AERHORS, aalY
pe of conputing device, such as a desktop comput er,

mod ichtagnsdp thecmphadiments dessribed herginhasrvelhes alteswsityg erapgements,
may 9.? Mé\ﬁged(by Hoge s"ilcﬂPe%rlﬁ %a%t Q, tﬁ&éﬁt%g en% gljpﬁ'gt?nﬁ rsél%]tt BPRk diRlosed

embc&méﬂﬁhn@t}@.scbﬁm&&he hpented elnipadi ment, the conputer
system 400 i ncludes a conponent including one or nore
vias having stress buffer collars. For exanple, the
processi ng device 410 of system 400 may include a die
including vias with stress buffer collars. However, it
shoul d be understood that other conponents of system
400 (e.g., network interface 470, etc.) may include a
device including vias with stress buffer
coll ars.[0038] The foregoing detail ed description and
acconpanyi ng drawings are only illustrative and not
restrictive. They have been provided primarily for a
cl ear and conprehensi ve understandi ng of the discl osed
enbodi nents and no unnecessary limtations are to be
under stood therefrom Nunmerous additions, deletions,
and nodifications to the enbodi nents descri bed herein,
as well as alternative arrangenents, may be devi sed by
those skilled in the art wthout departing fromthe
spirit of the disclosed enbodi rents and the scope of
t he appended clains. CLAIMS What is clained is: 1. A
nmet hod conprising: formng a via in a substrate, the
substrate conprised of a first material; depositing a
| ayer of a buffer material in the via; and depositing
a second material over the buffer layer within the
via, wherein the buffer |ayer is capable of absorbing
stress due to a thermal expansion m smatch between the
first and second materials. 2. The nethod of claim1,
wherein the first material conprises silicon and the
second material conprises copper

11



10

15

20

25

30

3. The nmethod of claim2, wherein a coefficient of
thermal expansion (CTE) of the buffer material is
wapprosxsmat el y equal to a CTE of copper. 4. TheCTES19061025471

of claim2, wherein a CTE of the buffer material is
approximately equal to a nean of a CTE of silicon and
a CTE of copper. 5. The @gehihgd of claim 2, wherein the
buffer material conprises a relatively conpliant
maWaiat Blcldimed étrpari son to silicon and copper. 6. The
met hod of claim1l, wherein the buffer materi al
conprises a material selected froma group including
Si{ i CONRSnetAGd YdrBbgdng: POl yi m des, benzocycl obut ene
(BCB), parylenes,  fluorocarbons, polyol ef ns,

formpigl areg tima sybstmte, ép@ub@@te qomprted B Fiod nefteréliai m 1,

Str te conpri.ses .a silicon wafer, the

wh in th
depogliu%gg%e\’ivﬁf%ﬁ ﬁrl%lll% Yi8yAor med on a front side

depodifitlg aReRRAQSAtBEal Qy@@lkthé bdffer [BR& WREH BleVid,GiiEréld tide Mifeer layer
conprises formng a via fromthe wafer backsi de, the

vi & capabdnal shgorbingstiesndurctos thermes e rpansion meisnaich bepyesn the
f cl 1, wh d t
Si HI%F a%% %ﬁ?‘}@?{e&%ﬁ of claimi, erein depositing a

| aye erial conprises: depositing a |ayer

0f2t he Phd frethodwif efaiirall, tvbefeid the i nvitéxial @oshpfisgsrsilivgnand the
hole in the buffer rmterlal the hole extending to
Seco%@@’%t%*@lwrﬁ@\???ﬁﬂebf the via. 9. The nmethod of claim

f’3"‘her"?h5‘mte{h%d%‘? Birh® mgfsﬁﬂa Uc?éfﬁ ﬂd?%}?&ﬁx%ﬁeyﬁﬁh&&ﬁ BETE)

roma group consisti ng of laser atl on, etc
of the btiffagnatptiyl, is apygroxinatéln gqual Go aUTE crf&bppm‘. of claim8,

wherein e |l ayer eposi ted
ustng aTéﬁawh@s&e“ Pﬁgngr phgeu AT s S R i
appreim¥REy 8ha1 BRPRARAY HNICTE! c@éﬁfcoﬁ’fan& Q@T@Mﬁff c%b{)é'fat erial
conpri'ses: depositing a conformal layer of the buffer
maberi allhé methmé of ickim &nwhersirothi hyffer lp@ﬁetlakﬁonmrlsp'h@ relatively
er froma ottomo the via. 12. The nethod

Com}g}a“EP%Feﬁﬁa TCO\%}?é‘Flé‘?rh PP but fer material is

deposi t BHe Bieitdd off cRAT GAkreitade butfePaietihddnigele) a material
process. 13. The net hod of claim1, further conpri si 83CB)

selqu@bﬁ;@mtm gﬁguxatnclueim siligpaesn pcmintes golyimiday beagasy clahfcae
pary RS E Bl BB U vl i o e R R s Epd e PR 5 ' P ¢ her

compri STFH@nfeﬁfm\Uf etia 1peheitcanthe kubdnateadontpeass a eitieon wafer, the

s1hc(|)na\¥fgfrer ]ltlqug;; glrcbu?ttr§/ %or?m%ti otnhaefrc\{r;t side and an opposing back side, and
wherein forming a via comprises forming a via from the wafer backside, the via extending
to a conductor proximate the wafer front side.

8. The method of claim 1, wherein depositing a layer of buffer material
comprises:
depositing a layer of the buffer material to fill the via; and
forming a hole in the buffer material, the hole extending to proximate a bottom of the via.

9. The method of claim 8, wherein the hole is formed using a process selected
from a group consisting of laser ablation, etching, lithography, and milling.

10.  The method of claim 8, wherein the layer of buffer material is deposited

using a spin-coating process.
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15. The nmethod of claim 1, further conprising
depositing at |east one of a seed |ayer and a barrier
wo 20020028v&r the buffer |ayer prior to depositiPCI/U820061625471
second material. 16. A nmethod conprising: formng a
via in a substrate, the substrate conprised of a first

maf eri athhAWNRE o cfaldh 3t whARHH de‘lf)bﬁﬂﬁg 2ayeP6f IR buffer material

expansi on (CIE); dep05|t| ng a Fayer of "a second
comprisegri al in the via, the second material having a

. d d it t hi terjal th
depog a8 A donrar| Arer Ry B UL R O S0 he Tt hird
remd%migea"mho@ame%uﬁelt ﬁzém&:ﬁ Ebowb@oFitike: ihe second CTE is

range between the first CIE and the third CIE

1712 TheThempbad of cleimili whereinribe biver efftwie nghuiabiprlepesited
us1n%z$ %ﬁ%hﬂfgoy c\llﬁei)%gl%on t(?Vblsl Jhird CTE. 18. The met hod

SECGHd CTE is approxi mately

eqlal tOheme®ad oftlairhe, furthst cdalfristipdddpositihfiat Basfbhe of an
19. The net hod  of cla|m16 wherein the first nmateri al
insulaigepley eedd nasgiwHionday e ik theria Prigrdp éiﬁp%lltl%qﬁﬁhﬁ: Bdder layer.

copper a”lfl%)met-fxlaﬁ oﬁfaﬁﬁ q 3 %rtﬁleﬁéo%&l‘%antg\é%ﬁ@r o o %lﬁ%f the at

mat er i conprises a nateri al
leastione laydr frgmsa batloanetthe atr yl at es, pol yi m des,

be ocy obu CB)., | enes, uor ocar bons,
Sol & en@et*lﬁ&%égverlsﬁ%%ﬁﬁcmﬁn& cPo3 tinREIoRR oG A1 @ Seed
layelocfnd%l kR i8yer W& 18 Buffli8ape gﬂ@ptd@:&)@&h% oP@l@EEécfn%Smeﬁenal
relatively conpliant nateri in conmparison to first

anl:ﬁthlAdnctthtvdaWralbmsng A devi ce conprising: a die

t endi
formfievia i & pisufie: eitip RIS atuisPa & rE) poar fovifle i
an@be@ﬁ@@ﬁm@ld@ﬁhp@p@hmm appsed over the buffer |ayer
wthin the via; wherein the buffer |layer is capable of

depoalbgg aBayeg of 8 pesond aateriad inathe Iyes; thel se Rafea heveyger sepond
&Af\ﬁeghdt he first and second nmaterials. 23. The device
of "craim 22, wherein the die includes a front side and

depogifing ppiisd MmatepiaCéves itltkesecamtimutednidayeraiittinl tHerya,ithe fhivdragterial
on the diie front side and an interconnect structure is
di 89ty T he die front side.

wherein the second CTE is in a range between the first CTE and the third CTE.

17.  The method of claim 16, wherein the second CTE is approximately equal to
the third CTE.

18.  The method of claim 16, wherein the second CTE is approximately equal to
a mean of the first CTE and the third CTE.

19.  The method of claim 16, wherein the first material comprises silicon and
the third material comprises copper.

20.  The method of claim 19, wherein second material comprises a material
selected from a group including silicones, acrylates, polyimides, benzocyclobutene (BCB),
parylenes, fluorocarbons, polyolefins, polyesters, and epoxies.

21.  The method of claim 16, wherein the second material comprises a relatively
compliant material in comparison to first and third materials.

22. A device comprising:

a die comprised of a first material;

13



10

15

20

25

30

24. The device of claim 23, wherein the via extends
fromthe di e back side to a conductor in the

WO ndogreasmhect structure, and wherein the seconPlCT/US2006/025471
material conprises a conductive material. 25. The
device of claim?24, wherein the conductive nmateri al

. _conpri ses er and the die conprises silicon. 26.
a“a?ﬁgggilé‘gll t8%g‘$‘§181 aim 24, wherein the die is bonded to a

a lay STl ehatetial difpoRt h@theodarandsi ng: formng a via in
a substrate, the substrate conprised of a first

a secqad enicaial digpgsed prenihe hufferjeyer Sthin H§Mf%r material in
Wherénlfetpg bl?ii‘f rqgek?e (fsega%ﬁblte'oﬁ Jo G V\Eéjss Rk &J & ﬁlerrﬁéﬂeé'xpﬁﬁk%n

e Vi a; erein the buff
meainéaadh eawped the Sirst anélsmohﬂeiayerralﬂml i ant mat er| al in
co arison to the first

od T e B e R LR RE ¢ [P Rgsidipd BT
oppo%ﬁlg%gk et %H%I%I‘rélﬁ‘%lr@ul{?? @#fo%e@f)n eHeaié froht fidQaRBder

n approxi mat e The nmet hod of cl aim 28,
mtermhmeeu struttuee isldﬁs‘pesedmm theadle frast %dqmdul us of

t | ngélg/ g«{evzgqs.rqftfg:?quﬁ gvgﬁ%f;(f:lu? ?)%]t%n@;tgq i a(}lg- E:?ck sideto a
condﬁ@@i" kdjt%e AteRbAsdct Stdcyurd) reﬁﬂtvﬂ{er&ﬁ e RPEidxbIREREdomMIRiseHA
31. The net hod of cIa|m27 wherein the first

condma‘tl‘eﬁrlmaﬂerlabrrprl ses SI l'icon and the second materi al

c ozgg IU|S Eﬁ g \Plg cilﬁ N IRSHEL A tﬁetb%nﬂﬁgtfcvg grtlaffmggaﬁ ebibrif@%opper

y I'nara
andﬁ;l@mﬁ@éﬁ {se} ¥iliGer01 and 10 GPa 32 The et hod of

claim27, wherein the buffer H
codf | oltbEOGre PR SHIS RErfie EREPrR e Fespgbdic
be%ﬁ f/ﬂ@%lgélgcohﬁg n%?e?gl of the first material and
forming a via in a substrate, the substrate comprised of a first material;
depositing a layer of a buffer material in the via; and
depositing a second material over the buffer layer within the via;
wherein the buffer material comprises a relatively compliant material in comparison to the
first and second materials.

28. The method of claim 27, wherein each of the first and second materials has
a modulus of elasticity greater than approximately 40 GPA.

29, The method of claim 28, wherein the buffer material has a modulus of
elasticity less than approximately 10 GPa.

30. The method of claim 29, wherein the buffer material has a modulus of
elasticity greater than approximately 0.001 GPa.

31.  The method of claim 27, wherein the first material comprises silicon and
the second material comprises copper, and wherein the buffer material has a modulus of
elasticity in a range of between approximately 0.001 and 10 GPa. |

32. The method of claim 27, wherein the buffer material has a coefficient of
thermal expansion (CTE) in a range between approximately a CTE of the first material

and a CTE of the second material.
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