| NTERCONNECT STRUCTURE FOR A SEM CONDUCTOR DEVI CE AND RELATED METHOD OF
MANUFACTURE TECHNI CAL FI ELD [0001] Enbodi nents of the subject matter

descri bedwbepwi/niesel ate generally to interconnect strucParas260ioesbl e f or
use with sem conductor devices. Mre particularly, enbodi nents of the
subject matter relate to resilient stress absorbers for sem conductor

devi ce interconnect structures. BACKGROUND [ 0002] The prior art includes a
vari ety of techniques and interconnect structures for connecting

sem conductor chips to circuit boards, other devices, substrates, etc. For
exanpl e, sol der beads are often used to connect flip chips to external

or torm nal of TREERFORERTD TR G EPRETR Ao BGOSR Ehoct  ng t o
external devices, such QDRELATEDIMBYAIGD OBudhA N Ot deTUiRgads are typically
formed fromlead or lead alloy. Recently, silver has been used to repl ace

|l ead to | essen any inpact of discarded chips on the environnent. [0003]

Anot her process for formng sold i is the creation of a pillar
i nterconnect with a sol der bead $%§§§§ﬂ§§%5ﬂgﬁg pillar interconnect. The

pillar intercqoo@qgt i Enibppingetd yofditsposditcoviantta closdridbetl padinofrelatee
sem conduct or devi ce and extends upward. An_array of such pillar
i nt er connect s EA2HE PabHeeaRegt WipsfuEes, BHipblen gt ups (W SeMEORAIYdat e hi gh

density appli Gay|ags. M-BP@_pﬁRicﬁE%lPrp%ﬁﬁ)%dﬁﬂentt?%facﬁ% e e fgccRuP) ed to

the external circuitry using reffow techni ques. en using pillar

i nt er connect s,reahyntfsoesabsarpanrs tfedschycdandectexd@tgeahtecdonoent tstryctinest r ansmi t t ed
to the pillar interconnects. In turn, the pillar interconnects transmt the
force to the sem conductor device at the coupling site between the pillar

i nterconnect and the device. As coppafiedrbegg! der beads di sposed directly
in the chip (using conventional techniques), the pillarinterconnects have a
narrower base,[00@Hul t Thg pnor arginshtdss asvagy diefcpltniquas agnde thterconnect

structures for connecting semiconductor chips to circuit boards, other devices,
substrates, etc. For example, solder beads are often used to connect flip chips
to external circuitry. Such solder beads are typically disposed in a conductive
recess or terminal of the flip chip and reflowed to form a bead for connecting
to external devices, such as a circuit board. Such solder beads are typically
formed from lead or lead alloy. Recently, silver has been used to replace lead
to lessen any impact of discarded chips on the environment.

[0003] Another process for forming solder connections is the creation of a
pillar interconnect with a solder bead formed atop the pillar interconnect. The
pillar interconnect is typically disposed over a contact pad of the
semiconductor device and extends upward. An array of such pillar
interconnects can be fabricated with a very small pitch to accommodate high
density applications. The solder beads of the array can then be coupled to the
external circuitry using reflow techniques.

[0004] When using pillar interconnects, any force imparted by the external
circuitry is transmitted to the pillar interconnects. In turn, the pillar
interconnects transmit the force to the semiconductor device at the coupling
site between the pillar interconnect and the device. As compared to solder

beads disposed directly in the chip (using conventional techniques), the pillar



on the sem conductor device. The resulting strain can manifest itself in
nmyri ad undesirabl e ways, such as cracking or delam nation of certain

mat er i al SWOBRIOBR1BUMVARY [ 0005] A sem conduct or devi ce [raviusgoia/oemsyi ce
substrate is provided. The sem conductor device conprises an

el ectrically-conductive pad formed overlying the device substrate, an

el ectrically-conductive platformfornmed overlying the

el ectrically-conductive pad and enclosing a cavity, the

el ectricall y-conductive platform having a perineter portion extendi ng away
from t he el ectinfcomnhgotelnduotanps cphascaredulaing appregtep siress baingtimpartdre

perineter portio and a cushi oni ng terial. disposed int cavity. [0006]
A sent conduct g i FoeeSuiRY Pdaa, g o s BRELER, PRPEST SR el

al so. The semBERdUGHAEIABN GRYS! Kidt W EcGOTRE | € YcRfhination of certain

el ectricall yconductive contact pad forned overlying the device substrate, a

resilient blodratgiigdposed on the contact pad, the resilient block adapted to
el astically deformin response to a force, an electrically-conductive

pl atform substantially surrounding the resilient block, the platform
coupled to the resilient block anBREEESUNIKIRARY coupled to the contact pad,
an electrically-conductive pillar interconnect disposed above, and

el ectrical ly d80led Aocmi¢pndpetar deyien having pdqvicersupsitass anmdded elieendi ng to

a term nation gpgonafidoR c?e‘%icgerci)%?ﬁgesf %p”%f%cﬁ’ﬁgﬁ h@oﬁcﬁfcgirét“ 0o [0007]

A method of formng a contact p ormfor a ce substrate 1s al so
provi ded. The avetlinnd thonguviccesulptrate] dh ndearicdliytcoadaduotoplatfewn dermsddr uct ur e

having an el ectrically-conductive cqontact el enment, assivation | ayer atop
the el ect ri calgHEGRARS e o HeRduEreRtd o claligee SRvhdi ¢ hr ough

the passivatl Qlochdys.BathdRE HIRRAD oAty WNRrRAGG! brtioh lkrehaRdUgtlyv e

contact elenent, at feast partially fillTing the recess wwth aresi’lient
material, resutamnige ¢lactecdlly-teductecass, andel @ppinggloytioreatop itgpaimaert i on of
the resilient portion, and a cushioning material disposed in the cavity.
[0006] A semiconductor device structure having a device substrate is
provided also. The semiconductor device structure comprises an electrically-
conductive contact pad formed overlying the device substrate, a resilient block
disposed on the contact pad, the resilient block adapted to elastically deform in
response to a force, an electrically-conductive platform substantially
surrounding the resilient block, the platform coupled to the resilient block and
electrically coupled to the contact pad, an electrically-conductive pillar
interconnect disposed above, and electrically coupled to, the platform, the
pillar interconnect extending to a termination end, and a solder bead formed
on the termination end.
[0007] A method of forming a contact platform for a device substrate is
also provided. The method comprises providing a semiconductor device
structure having an electrically-conductive contact element, a passivation layer
atop the electrically-conductive contact element, and a recess extending
through the passivation layer and terminating at the electrically-conductive
contact element, at least partially filling the recess with a resilient material,
resulting in a filled recess, selectively removing a portion of the resilient

material from the filled recess to form a resilient pad positioned in the recess,



material fromthe filled recess to forma resilient pad positioned in the
recess,the resilient pad overlying the electrically-conductive contact

el ement awo 28p@ies1apart fromthe passivation | ayer, aneCrarsaimg2zmsal

el ectricall yconductive platformin the recess such that the

el ectrically-conductive platformat |east partially surrounds the resilient
pad. [0008] This sunmary is provided to introduce a selection of concepts
inasinplified formthat are further described belowin the detailed
description. This summary is not intended to identify key features or
essential featthe essilodnttiad evealymed theubleeteicallpeansluctiveoponitacti ¢leentesrded t o be

used as an aid in determning the scqope of the c¢lainmed subject. mptter.

BR EF DESCR PTPENIORP S DRANNAST 5008 T ehorad Bt o sGeritiiai ng of
the subj ect najoheiictivey pReoHeT inverk Ditcdsef Qichi Bt tBet BiectdiedIfi-t@due@scr i ption
and cl ai ns when considered in conjunction with the follow ng figures,

wherein |ike ridftéyreyadcasipasbally susfounds the sgspiangpade| enent s t hr oughout t he
figures. [001 G S j Vi i f.

sem conduct or O[Qgt\%] ce ﬁgl\% il gmga‘%{é isgﬁr%%%g %? ;n?s?{g -Réebggerlgﬁﬁg%%fggéreg gsnlﬁl Zact
structures; [ Qdplifidd form2thasa@ faethspeatiivel below @f thanietailte rdesuripeiot.
structure having a resiljent stress absorber; [0012] FIG 3 .is a

cross-sect i onal Yy pemmary sHet ifended dnadetifskeitatre o espintal fatyrepalz] FI G 4
s a top view tﬂé &?ﬁlehnﬁfeﬁﬁgﬁﬁfeﬁ,l bf YE Libifede F'tone_zﬁseLiogslﬁh HuGR o-14

are cross sectional views ustrate the formation of an exenplary
i nt erconnect sictaminingthehladpd ofchaidesnal subgict mettdr. st r ess absor ber; and

[0015] FIG 15 is a cross sectional view of the interconnect structure,
after formation of the resilient stress absorber. DETAI LED DESCRI PTI ON

[0016] The follow ng det grlied FsgHipRIOROF SHEHRAXVINGgStrative in nature
[0009] A more complete understanding of the subject matter may be
derived by referring to the detailed description and claims when considered in
conjunction with the following figures, wherein like reference numbers refer
to similar elements throughout the figures.

[0010] FIG. 1 is a perspective view of an embodiment of a semiconductor
device having a group of stress-absorbing interconnect structures;

[0011] FIG. 2 is a perspective view of an interconnect structure having a
resilient stress absorber;

[0012] FIG. 3 is a cross-sectional view of the interconnect structure of
FIG. 2;

[0013] FIG. 4 is a top view of the interconnect structure of FIG. 2;

[0014] FIGS. 5-14 are cross scctional views that illustrate the formation of
an exemplary interconnect structure that includes a resilient stress absorber;
and

[0015] FIG. 15 is a cross sectional view of the interconnect structure, after

formation of the resilient stress absorber.

DETAILED DESCRIPTION
[0016] The following detailed description is merely illustrative in nature

and is not intended to limit the embodiments of the subject matter or the



and is not intended to |imt the enbodi nents of the subject matter or

t heapplication and uses of such enbodi nents. As used herein, the word
"exenpl arwO 20@ans08iser vi ng as an exanpl e, instance, or PCITOseo@oe™or " Any
i npl enentati on described herein as exenplary is not necessarily to be
construed as preferred or advantageous over other inplenentations.
Furthernore, there is no intention to be bound by any expressed or inplied
theory presented in the preceding technical field, background, brief
summary or the follow ng detail ed description. [0017] "Coupled" - The

fol | ow ng descmpb@ﬁbn mefemest@ wick nenbalinentnodds osedf bartcur, ethe bepriy
"coupled" toget h erein, unless eprggsly st.at.e .othermﬁse

"coupl ed" neanSX?HQ?“bd@e%Peﬁ%ﬁ?ﬁ%%ﬁ%?Fé??%?e & T8 TR nfMPect | y

joined to (or igipl@dntatiodr déseeibs® dlekdin CATRME ﬁaisyess Wok ecagiatiReto be
el enment/ node/ feature, and does not necessarily connect a direct mechani cal

connecti on. Ccﬂsrpﬂewdelaérrmfgvrﬁbders/¢®aﬂ@gw8am§%ndé¢rst1@uuem@temﬁt mut ual

i nf l uence on %?th]%‘%lr?&h e{hereTﬂ%d 111?&&1{88%? lﬁ‘o[%nﬁcd; d%%{ ré 9 b lllzédG 1

depi cts one exenp arrangenen | Nt erveni ng

el enents, devnﬁeﬁyIﬁ@@ﬁwﬂeﬁIbi@mﬁ@ﬁ@@ﬁ@hﬁ&ﬂﬁ&%iﬂﬁdﬂﬁ&&ﬁﬂﬁnkﬂs@ﬁnﬁﬁbodlnEnt
of the deplcted su(#ect matter. [0018] "Adjust" - Sone el enents,
conponent's, arfi/lg f lowing dsdeiled dlepraiptipnbed as bei ng adj ustabl e or adjusted

AS _us_ed her ei . Pﬂl essCW%c?’SSJTMe ?&1%%&9%&&?1 WhiP Rofers A bidHents B ABFed ©

posi tion, nodi alter di spose an or conponent or portion
t hereof as sukﬂ&hﬁmﬁsmem@ebomﬂaﬂM@gahde<AmdﬁﬂmhmdnnEMe$<kpmﬁdymammicases
the el ement or nent portloE t her eof mai n |n .an unchanged

posi ti on, statOéhe 1 CPOWIRLT MGBRS d8ataOPeEhe Pogﬁfqa%wﬁt Hirqctly a¥or opri at e

or desirable figgirdd 9 J%[H%@dionf‘d?t divnger ot Hﬁhr‘ébﬂlf‘éﬁﬁﬁxﬁiﬁ%%es WihpApBheases, the
el ement or conponent ‘can be al tered; changed, nodified to a new

position, st ateéf;mam/dbd@/fe@bmdl aridodocasnad Ireessgamlyocfonadqt%threqttmethan@plpr opriate

gr r ggﬁlcr ﬁg 0£ chrln? ctlonn%oup ed elements/noc?esﬂ“e rtgreg alreI 1%1 rstdod R ok dmﬁt%aldescr | be

influence on one another. Thus, although the schematic shown in FIG. 1
depicts one exemplary arrangement of elements, additional intervening
elements, devices, features, or components may be present in an embodiment
of the depicted subject matter.

[0018] “Adjust” — Some clements, components, and/or features are
described as being adjustable or adjusted. As used herein, unless expressly
stated otherwise, “adjust” means to position, modify, alter, or dispose an
element or component or portion thereof as suitable to the circumstance and
embodiment. In certain cases, the element or component, or portion thereof,
can remain in an unchanged position, state, and/or condition as a result of
adjustment, if appropriate or desirable for the embodiment under the
circumstances. In some cases, the eclement or component can be altered,
changed, or modified to a new position, state, and/or condition as a result of
adjustment, if appropriate or desired.

[0019] “Inhibit” — As used herein, inhibit is used to describe a reducing or
minimizing effect. When a component or feature is described as inhibiting an
action, motion, or condition it may completely prevent the result or outcome

or future state completely. Additionally, “inhibit” can also refer to a reduction



m nimzing effect. Wien a conponent or feature is described as inhibiting
an action, notion, or condition it may conpletely prevent the result or

out cone owofotournesst at e conpl etely. Additionally, "inhilpcrruseanoatssop refer
to a reductionor |essening of the outcone, performance, and/or effect which
m ght ot herwi se occur. Accordingly, when a conponent, elenent, or feature
is referred to as inhibiting a result or state, it need not conpletely
prevent or elimnate the result or state. [0020] In addition, certain
term nol ogy may al so be used in the follow ng description for the purpose
of reference cmrIlgsﬁeramgiOfﬂhagu@:pmenpﬂrfdrnmaemiemi/omef&@t whrehtrhight otFemwissxanpl e,
terms such as g rectlons in

d
e s moaS os o A pcordingE ivben o &omRnenh BmeRtof Sl iRt Ss bl F5r y 1 T ame

of reference. ighi6hinged MOR! @AKatbBYH 11008 IHéH RomPRAMP Sy cBP 8F lecfimGiitd Yhe”ent i oned
above, derivatives thereof, and words of simlar inport. Sinmlarly, the

terms "first" IeSWleiGHC. and ot her such numerical terms referring to

structures do 1BBayl "PhY.RySGAYERER OmiRNASY plDl 8%l EAT ] AdbaAed DY Che

context. [0021 r e sa revi Ironal Techni ues ﬁ%lated to

sem conduct or déemmﬁnffabrheqaﬁp@e ofeyfervate belydesdthubaet hdt 1dehaed tohtey ei n.
Mor eover, the varlous tasks and process steps described herein may be
i ncor por ated iIHRIGNG FOF exaeipriemenyich as PYRRCEdUIRVST BP%‘@es@ldhaWi%

addi tional st &g, 9 ¢fi4ht (?rpfﬂe' &r)fw E tggxﬁl%ﬂ REGehdd i9etAk in R&RLiGkend N

particular, various steps in facture of sem conductor based
transistors aﬂnnwdhhmwnﬁmmeaﬁde&nmcenEhhhtmmhembgyrm@rhmbeu&cvnmmy

conventional ste |1 only be mentioned brie herein or. wi.Il he omtted
et i ey t nour Bl B G o ferkABNsT Bristeld BGrGdsMHBERp Tho
techni ques and;tGhPOkIRYIt&Shsde B!, b@s@c&ﬁf"e'a!ﬁd”@bhepesuk'ﬁ'Ilnlrﬁ&f&ai Qefn@bricate

i nterconnects for any nunber of séniconductor-based devices, e.aq.

transi st or devitesng do odrstureswido cimgsimply an saijeico ot priss, undgss . clearly

Addi tionally, .the s fer relates to controlled collapse chip
connecti ons, dﬂ?Sﬂﬁiggﬁlcgq%

[0021] For the sake of brevity, conventional techniques related to
semiconductor device fabrication may not be described in detail herein.
Moreover, the various tasks and process steps described herein may be
incorporated into a more comprehensive procedure or process having
additional steps or functionality not described in detail herein. In particular,
various steps in the manufacture of semiconductor based transistors are well
known and so, in the interest of brevity, many conventional steps will only be
mentioned briefly herein or will be omitted entirely without providing the well
known process details.

[0022] The techniques and technologies described herein may be utilized
to fabricate interconnects for any number of semiconductor-based devices,
e.g., transistor devices, diodes, switches, transmission lines, etc. Additionally,
the subject matter relates to controlled collapse chip connections, which are
often utilized with flip chips, and are included in descriptions of the
semiconductor device structures presented below.

[0023] For semiconductor devices employing pillar interconnect
techniques, a resilient stress absorber, similar to a cushion or resilient pad, can

be positioned below the pillar interconnect to reduce the stress transmitted to



often utilized with flip chips, and are included in descriptions of the

sem conduct or device structures presented bel ow. [0023] For sem conduct or
devi ces ewpl2ow/ngspi | | ar i nterconnect techni ques, a resiPCraskoisie=ss
absorber, simlar to a cushion or resilient pad, can be positioned bel ow
the pillar interconnect to reduce the stress transmtted tothe surrounding
regi ons of the sem conductor device. Preferably, the resilient stress
absorber conprises at | east one electrically-conductive portion, thereby
permtting electrical connectivity between the sem conductor device and the
pi | I ar i nt er cahaearoundmgacgioes ef thedcmmvodiuctremndevice. rfbsﬁetabéntthqnmsitliie@m is

i ncorporated into the |nterconne structure; the re |enHHﬁ rti.on can

under go el ast i ST HPeIBPIREE PERPYITE A Lel%t P APt pllyrgoaduc W&djr%té ?liy f or ces

and stresses rReditgd efé}étrfcﬂleccﬁinle&tﬁfityl htRESOTHREEChi@uabs devesd apd ey to
transm ssion to the sem conductor device. [0024] FIG 1 is a perspective

vi ew of a semmladiteisenapsli cdn 50 melertag embodimgnt 14 1esilipnt epioANECt
structures 60.; JJi'f I’a{%}ai Eﬁoéﬂg%ﬁ&c%ﬁe‘é?&t%c‘? r6691e r"é‘él 1?116% %?t‘%‘& LD SRR )g et he
d d'to T

sem conduct or ot onen Cl rcul

i nt er connect Senarsuetdﬁfeﬁnaﬁﬁncazherprsobjed@dcmupdrets@g p}@nmqslelvﬁy clordret arQinl y
mechani cal |y coupl e the conponents together, but which al so provide
channel s of = els86t5ep é%ﬂeW@érbadé@ pilag W@%@W@hambéwb%aﬁe? Bstrygnissgon

sem conduct or devi &e:50 erated by an external circuit board, for
t dhéBr B&i &g y : .
exanmpl e. O her ?gf%cés can al 80 be coupled to the sem conductor device 50,

as well. [Oozamﬂﬁﬂthoﬁghihmcamﬂqmanmuﬁb&mfaﬁmhﬁbemﬂmmnkwke§©ﬂm&m@nes 60 are

shown for illu tr? %g urposes, the e ci nunber can var é@& qo

enbodi ment s.  ANHRHIOHER R s flac e MEReanee YHEMEOUGaM D% ecogni ze
that additionglsed s oA ARCIeniédndatidr asvibo 56%‘ offer EBﬁ%Sﬁgnté Br %a&inQuUs

enbodi nents of the sem conductor device 50. Mreover, different

concentrat|onyucamnan@bmun@smnqpbupwnggi6&@@1@hamésammwanmuseddﬁ@w t he

I nterconnect st ot 81({lyunrlee %amcally coupPep the %rlnggneen S togh[ gltl)to\gliligl? QltsoS provide
channels of electrical conductivity through which features of the
semiconductor device 50 can be operated by an external circuit board, for
example. Other devices can also be coupled to the semiconductor device 50,
as well.
[0025] Although a certain number of interconnect structures 60 are shown
for illustrative purposes, the exact number can vary between embodiments.
Additionally, a skilled practitioner in the art will recognize that additional
interconnect structures 60 can be present in various embodiments of the
semiconductor device 50. Moreover, different concentrations, arrangements,
groupings, and shapes can be used for the interconnect structures 60, as
appropriate to the embodiments.
[0026] FIG. 2 illustrates a detailed view of one interconnect structure 100.
The interconnect structure 100 comprises, among other eclements, an
electrically-conductive pillar interconnect 180 and a solder bead 190 atop the
pillar interconnect 180. The pillar interconnect 180 is preferably coupled to
the interconnect structure 100 at an electrically-conductive platform 160.
Other layers, features, and/or components can be present, surrounding the

pillar interconnect 180 and/or solder bead 190, but are omitted for clarity.



[0026] FIG 2 illustrates a detailed view of one interconnect structure
100. The interconnect structure 100 conprises, anong ot her elenents, an
el ectri cavbyomandeseti ve pillar interconnect 180 and a seCuars2teac’s¥00 at op
the pillar interconnect 180. The pillar interconnect 180 is preferably
coupled to the interconnect structure 100 at an el ectrically-conductive
pl atform 160. QG her |ayers, features, and/or conponents can be present,
surrounding the pillar interconnect 180 and/or sol der bead 190, but are
omtted for clarity. Additionally, as previously described, additional

i nt er connect sAddigonatlysasqaavibeslpdesehed, edditiosdlngtewosest stountires om levi ce.
[0027] FIG 3 illustrates a é}lonal vi ew of the interconnect
structure 100 F'&K8 mh%@8§§SPW§OP&ﬁ> h FIG 2. The interconnect

structure 100 [pogfler ably. i3nclinieates WM éoQudectibill t AiivoRT fedRidreenebbstrate
102, an electrically-conductive contact el enent or contact pad 110, a first

| ayer of i nsulsturtiee heft takpmlacrogs e ling hptipile. Raylhe 1m@m0nae@étrgﬁurq ayer of
i nsul ating ”atl%?Sgie'fef\rﬁblg incf e?XW%oLtaX ta%l? ad 9? lslu% {iaéglﬂfzk 430, an

adhesi on | ayer ri cal Yconduictr vé orm the pillar

i nterconnect o3& tricutic- Cbh&u(ﬁl@b dxbhtabeaténibﬁﬂ or Ebﬁtaed pat 11@ad Ifiystclapetuet i ve
pl atform 160 can conprise a perineter [I)ortl Qn 162 and a cappi ng portion
170. [0028] Adnsmeheririal ¢ ge 2dBlilte laghdePatesceon laysF @SentEatiigor ti on

of the sem Cogﬂé{%aﬁr ge‘éh%%dg% eP%O'a!‘r%LMQﬁ%l&&elidJQEtam%ﬁa ] Y1166,

features, conductive traces ter connect plugs, circuit e nts, and the
like. In ot herthmlredmcalljneomthmmeplatﬂoﬂnrl&ﬂethb(}ﬁllamtandnmeanm%pmd e ng

f eatures and eI §§ vvllth a OCI ted el ePftrl (i%b connecti ons and
conducti ve tra§8 ! 2:%}6 ee?tﬂéa EC%‘(?DE]P at'e 'TOXHePINEF ide any

nunber of Iay%egngﬁer%bﬁ{ﬁrmtan%tc%lglﬁé?Oﬁﬁ,ﬁqhoas | ayers of sem conduct or
material, layers of dielectric materia conductive netal |ayers, etc.

These di f f er erp028it er Aalus¢dbereig, thardeb@em@ﬂat@ol(ﬁaﬁmea@ﬁd a/eoltﬂievioafel@ (e g.,
st sLore) SLEShaeR) oML PR She BB B SIS
and ease of degpafidiveced, Maedeh@dict pRigs, circuit elements, and the like. In other
words, the device substrate 102 includes any operating features and elements,
along with associated electrical connections and conductive traces. For
example, the device substrate 102 may include any number of layers of
different materials, such as layers of semiconductor material, layers of
dielectric materials, conductive metal layers, etc. These different material
layers can be used to form active devices (e.g., transistors), electrical contacts,
interlayer connections, and other features that are commonly found in
semiconductor devices. For simplicity and ease of description, the detailed
features of device substrate 102 (which will vary from one device to another)
are not depicted in the figures.
[0029] The device substrate 102 may include a semiconductor material,
which can be processed using well known techniques and process steps (e.g.,
techniques and steps related to doping, photolithography and patterning,
etching, material growth, material deposition, surface planarization, and the
like), which will not be described in detail here. The device substrate 102 can
be realized using a silicon-on-insulator (SOI) substrate, where semiconductor

material is disposed on a layer of insulator material that, in turn, is supported



features of device substrate 102 (which wll vary fromone device to
another) are not depicted in the figures. [0029] The device substrate 102
may i ncl e 2a1slamisconduct or materi al, which can be processas2usiongonel |
known t echni ques and process steps (e.g., techniques and steps related to
dopi ng, photolithography and patterning, etching, material growh, material
deposition, surface planarization, and the like), which will not be
described in detail here. The device substrate 102 can be realized using a
silicon-on-insulator (SO ) substrate, where sem conductor material is

di sposed on a Uyayerrigfwifns(oasterwmmatiealitahate hebodinrentsuthe, deve sulpppate edby a

i f t sh ,In al t di nepts, th i bst r at
702 can be r ea?san PESHRAeL s B eBn SURRELTRRE b g sOf KRR s ' ©
substrate. [0Q8030)A t homehsaRYy SHtdbROE@iSATHUCRN GEER MB! BE lealpldiRY, be

enpl oyed, for this enbodi nent the sem conductor material in device
substrate 102 febriisi gakodameint theopermgerguctlr matsaipk in Hisvicer sbsisate i Egn
material" is ] [Fa Ras e nef. ci i.ne and
relatively put%)%lg)lrllgi&rc%ﬁlllrcréf?g%?egﬁs’ ty%? t(t:r{ali ﬁegﬁug%lg&ll ﬁlaﬁ{e&?sgﬁiéﬁhgﬁc or

i ndustry, as wel tn@spakd itkornzeackailx ethonbdristailinerarel ey spieh @Bcaper mani um
carbon, and the like. Additionally, the device substrate 102 can conprise
ger mani um galMiteiidla teeia e usest 1t fee perrisonqdustes 1indugine | asctvell cal iljc®onduct i ve

pad 110 can beadEﬁJEefH?%ﬂlV%{H Y'&%m&{%? &Y £CoSHRSIIRL EyrbAE: add Y %%E.' ce, the
el ectrically-conductive pag 11 correspondg to one éiectrlcal node, port,
or connect i on Audditidnadlfy, ttlve devicersnbstraeet1 08t canc tompride0 @erngamiirh hgallium

el ectrically-condu tiv%V d 110 represents an electrical interface for the
i nter connect EYMELLPE igg? For instance, the electrically-conductive pad

110 can be a q@p3ARCt RNA0IEAEAly-EdMAuSRM SR 1 0RLEn berfofh& Bv&lyify tHansi stor
device fornmed on the device subbstrate 102. The electrically-conductive pad

110 can be f ordergeusibsgatany0desiln eprattenshrtheudedricklyrcqmdudess padr Elfler abl vy,

the electrically-conductive pad 110 conprises a conductive .metal nateri al
such as pure Cc8éﬁg}on§ tg Cogﬁpgllgctéllc%loﬁo ﬁ)gft, or connecﬁon point oef the

interconnect structure 100, and the electrically-conductive pad 110 represents
an electrical interface for the interconnect structure 100. For instance, the
electrically-conductive pad 110 can be a contact region for the source, gate, or
drain of a transistor device formed on the device substrate 102. The
electrically-conductive pad 110 can be formed using any desired technique
and/or process. Preferably, the electrically-conductive pad 110 comprises a
conductive metal material, such as pure copper or a copper alloy. Other
electrically-conductive materials can be used as desired for the embodiment,
however, including aluminum and aluminum alloys, silver and silver alloys,
and so on. Although illustrated extending a certain length along the device
substrate 102, the exact dimensions of the electrically-conductive pad 110 can
vary between embodiments. Moreover, more than one pillar interconnect 180
may be coupled to a single electrically-conductive pad 110.

[0032] The nitride layer 120 and the oxide layer 130 are located above the
electrically-conductive pad 110, and surround the perimeter portion 162. The
nitride layer 120 can be formed from any appropriate nitride compound,
including silicon nitrides. As explained in more detail below, the nitride layer

120 defines at least a portion of a recess such as the recess 132 containing the



el ectrically-conductive materials can be used as desired for the

enbodi nent, however, including alum numand alum num al |l oys, silver and
si |l ver alwoysio/ams$iso on. Although illustrated extendi ngCa/usesmwartsol engt h
al ong the device substrate 102, the exact dinensions of the

el ectrically-conductive pad 110 can vary between enbodi nents. Moreover,
nore than one pillar interconnect 180 may be coupled to a single

el ectrically-conductive pad 110. [0032] The nitride |layer 120 and the oxide
| ayer 130 are | ocated above the electrically-conductive pad 110, and
surround t he pdedtmetlgrcopdudtivomla?m Me Tha nikatts lapgrek201@0 axtamdlzdorfeor nmed

fromany appragpriate. njtrid onpo i ncl udin ilicon nitrides, As
expl i ned | 1B GRagieAly-bifisiT BRE TP bk 4 5o e Pirbt e et a
portion of a rekeeatiksf A% hbRcdPeaSHrudBd COMt ThélhAbde layer 120 can be

t heel ectrical |l y-conductive platform 160. The nitride |ayer 120 can extend

al ong the el ecpiaxanitplyct8cd0P vergsems tlocky sinf egrtamsenahosfimends.tibcandrek

properly with . t.he interconnect structure 100. The nitride
| ayer 120 cant %ﬁ§£8£%§%#%?§F§$%%OO-5000 Angstrons thick. In certain

enbodi ments, i[0033n b&ht bkidseiyer 080 hhicadtpartialls odedics et nifrR3IBfer TRO, OXi de
| ayer 130 at |least partially overlies the nitrijde Iaigé 120, and.is shaped

to conforn1tofPHéS§W£%%“hW) %@Tﬁﬂhfﬂﬂ@epﬁﬁ@ﬂﬁ@gﬁl%ﬁh TW§’3¥NH€k1ay¢r 130
pref erably deflh}%_slggtqrjei%?a%ﬁy %fﬂ%rsta't Q&S?% Ipt?@r{élg)ns@f'%e BHESScels 438 ke nitride

| ayer 120. The "oxi ayer 1% can be fromany appropriate materi al,
such as a sil imonedxyad200rTle dxade kayont 80 icah be Thrnaoxirde dngyapprdpdidtecan be
appr oxi mat el y 4000-5000 Angstrons.thick, althou in certain odi ment s,
TEPean be. thy ARGFIAIOREHS ERBICON 3id3cldi§ 5/ ohr SEEe fiyf {Hbcan
embodi ment. [ %34?1pp}-$}§m%!§g_f | Q@()O]-lg&)()anﬂngéﬂoqﬁs | BY&L S kRO ghaNinS B¥@inAS

i a

el ectrical insulators. tionally, although two passivation |ayers are

il lustrated, remrtwdonerftgviercarhe thiengr es éntkearnadidsired entappmpuodicnfentls of t he
i nt er connect §§ru§tu&§ 100 as selected for the enbodi nent. Thus, certain
enbodi nment s caﬁm%’vg "single passivation |ayer, while others can have two

or nore. [0034] The nitride 120 and oxide layers 130 can serve as electrical
insulators. Additionally, although two passivation layers are illustrated, more
or fewer can be present in different embodiments of the interconnect structure
100 as seclected for the embodiment. Thus, certain embodiments can have a
single passivation layer, while others can have two or more.
[0035] The resilient portion or resilient block 140 can be formed overlying
the electrically-conductive pad 110. The resilient block 140 is located in a
cavity beneath the electrically-conductive platform 160, as shown. In certain
embodiments, the resilient block 140 is formed directly on and adjacent to the
electrically-conductive pad 110. Preferably, the resilient block 140 is
composed of a material having linear eclastic stress/strain mechanical
properties. Thus, the resilient block 140 is suitably designed and configured to
maintain its undeformed shape (e.g., a rectangular block) in an unloaded state.
However, when a force is imparted to the 140, it can undergo elastic
deformation in response to the force, and returns to its undeformed shape
when the force is removed. Accordingly, the resilient block 140 can absorb

stresses through elastic deformation, much like a spring or cushion.



[ 0035] The resilient portion or resilient block 140 can be fornmed overlying
the electrically-conductive pad 110. The resilient block 140 is located in
a cavity wernesnrihidshe el ectrically-conductive platform 180T/tGs3019l0015M1 | n
certain enbodi ments, the resilient block 140 is formed directly on and

adj acent to the electrically-conductive pad 110. Preferably, the resilient
bl ock 140 is conposed of a material having linear elastic stress/strain
mechani cal properties. Thus, the resilient block 140 is suitably designed
and configured to maintain its undeforned shape (e.g., a rectangul ar bl ock)
in an unIoadedA@xm@Egb+ﬁm3v@M@HmMEhIAOKQnéerb&ndeaaieduﬂdomn@bkn@ it can
undergo el astic defornatlon i q;g? to the fqg and returns to its

undef or ned shaﬂ)‘é HER nﬁ%@”ﬂcﬁ@? iy é%?f’é%?onﬁﬁ ?%%I} y, the resilient

bl ock 140 can [9b36)r b Fhé essi@isnt DIRUIN4@! @Sthetefelel prar@tibIonforméahfibinke a
spring or cushlon Accordingly, the resilient block 140 can be referred to

as a cushlonlﬁgmﬁmﬁékxmbﬁ@ﬁﬁ@ﬁiﬁ@cm%m%ﬁp&meﬁgﬁ{%@%dhESQﬁBpﬁ@H@@ﬂﬁbnent and
SO on. [0036](éni5£8§%h%ﬁ%?19%88§'%f% ngmQ%Ee Rﬁegg&? ﬁ;aslya% %fd from

mat eri al s exhi ani ca |es eas

formati on. Owenauxfdrbtmryps ofphomteniidle ipslydmplel yMuretever, ahd rpvikémertaddky, for
easy of manufacture, is a photo-sensitive polyimde. Mreover, the
resilient block01an. Eslesirgd baaealized) as peopwaric Brichc havpmaadiielitsed uct ur e

naving a pl ur afjstotn Of, ! LGERDH, I@fy%{eoc[gaﬁggem@ Affer M SARHAL TP O

different materials ént IS depicte S a rectangul ar
prism though ramheﬂtoblacty lgarisideplcard scal ecangyropashi dmughconridi agl y, ot her
sizes and scal es.c used as. desj red. Preferabl¥ w%he r esi |ent bl ock

140 has a subd¥Eit aéISF ¢ QUBEPPItgNe  Mcowdingly, othegirpy andhscalcsLpn i 8H§edbl ock 140

can have a thigkRess, (Preﬁrabl;hQh@%ﬂwﬁﬁblﬁ@l@?% Rk @Qﬁfb@ﬁghﬂgl ahevieidhe
el ectrically-conductive pad 110). Preferably, the maxi num hei ght of the

resilient blockagt0 is |ess than the combined thicknesses of the nitride

120,2nd 0019 R YSHE AU BB AERLE 1S BB e el 5
measured extending above the electrically-conductive pad 110). Preferably,
the maximum height of the resilient block 140 is less than the combined
thicknesses of the nitride 120 and oxide 130 layers and by a suitable clearance
that a desired thickness of the capping portion 170 can be formed. Thus, the
resilient block 140 preferably has a height less than the combined height of the
surrounding nitride 120 and oxide 130 layers. In certain embodiments, the
resilient block 140 has a thickness within the range of about 600 to 1000
Angstroms. Additionally, the resilient block 140 is preferably spaced apart
from the nitride 120 and oxide 130 layers. In certain embodiments, this space
can be within the range of about 400 to 800 nanometers.
[0038] An adhesion layer 150 can be used to facilitate adhesion of the
electrically-conductive platform 160 to the resilient block 140 and to the
electrically-conductive pad 110, as described in more detail below.
Accordingly, the adhesion layer 150 is located between the electrically-
conductive platform 160 and the resilient block 140, and between the
electrically-conductive platform 160 and the electrically-conductive pad 110.
As shown in FIG. 3, the adhesion layer 150 is preferably formed in the recess
in the nitride 120 and oxide 130 layers, and it covers the resilient block 140
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resilient block 140 preferably has a height [ ess than the conbi ned hei ght
of the surrounding nitride 120 and oxide 130 layers. In certain

enbodi nerwe,20tdie1e8esi | i ent bl ock 140 has a thickness w Phirusehe/oemage of
about 600 to 1000 Angstrons. Additionally, the resilient block 140 is
preferably spaced apart fromthe nitride 120 and oxide 130 layers. In
certain enbodi nents, this space can be wthin the range of about 400 to 800
nanoneters. [0038] An adhesion | ayer 150 can be used to facilitate adhesion
of the electrically-conductive platform 160 to the resilient block 140 and
to the el ectriandl thy-scohcuctithe gentridally;coadudiescpadodd ilocatest beldet did  bel ow.

el cct ri cal | yeoRauRrTvR et P bt et DREP PR R m Dok Tat: e
between the elgpbf bed@lsidt- GRALUCHT iR RsaAtdhPHIBCkO 4R Bsh hBEovered by the
el ectrically-conductive pad 110. As shown in FIG 3, the adhesion |layer 150

i s preferably &besiemlayer ¥ recess in the nitride 120 and oxi de 130 | ayers,

ol cotri cal Ty- daitlcr vbt alhesRyoRSec fAEEM EFRIETLARRI A bEF chropviomy 162 of

the electri caIdllysy,c:@rtdhlﬁtmatenalItlwtfpﬁrmtéﬁé)dheﬂibn%etv&daﬁ thlspr}é@ﬂlleﬁrlﬂoékl o® surfaces

of the resilient block 140 can be covered by the adhesion |ayer 150. [0039]

The adhesi on |3&¢ehc MPeEYnused ¥pF iﬂéﬁ‘ee]é’ﬁtll“‘éﬁlllﬁilﬁ?ndé‘ﬁ“‘é? ert diP Umal 99BYST or ot her

mat eri al that d et n,th C t he
a?'&?r?)'?ntcg ﬁa Qﬁé%s?’a I% wae a§ erfn %ﬂ%tr%&lap &Igdﬂgt

mat eri al used th ectr y-conductive e.g., coppér and/or
copper al | oys)thcrathrowphl He qbesiod tayogl ¥ eat bd Medbmdtﬂputtmﬁﬁg/pmb@s,et hr ough.

The adhesi on | 150 cap he forned by a s t roce siting it
o the | nt or colHSUENG b gr Berpnet natabie otbn The g hRidotegn 558",
substanti al I'y 4ot f QuiRtdrdtafl REFSm BHARRS smtéé%ﬂve%g RNH 349 Aﬁflg%%ﬁl@,”s,
al t hough the thickness can vary between enbodi nents. [0040 he

el ectrically- c@hdudﬂmvdndhaﬁﬁ@mmwnﬁbﬁmgmpmeb@habhv formed over the
| ically- i d 11l d |
ol cctri cal 1 yoonti: i vEFePaFess B TG bGP ER IR REreY Biper snerez ana

cappi ng the electrically-conductive pad 110 and resﬂlent block 140. The eclectrically-

conductive platform 160 comprises a perimeter portion 162 and a capping
portion 170. The perimeter portion 162 preferably surrounds the resilient
block 140 up to the height of the resilient block 140. The capping portion 170
preferably overlays the perimeter portion 162 and resilient block 140,
enclosing the cavity in which the resilient block 140 is positioned. As shown
in FIG. 3, the recess 132 corresponds to the space defined by the capping
portion 170, the perimeter portion 162, and the electrically-conductive pad
110. In certain embodiments, the perimeter portion 162 can be considered
extending up to the maximum height of the electrically-conductive platform
160, while the capping portion 170 is only the portion directly atop the
resilient block 140. In different embodiments, the portions of the electrically-
conductive platform 160 are therefore referred to differently, but still perform
the same functions and have substantially the same features. The electrically-
conductive pad 110 is electrically coupled to the electrically-conductive
platform 160, including conduction through the adhesion layer.

[0041] The perimeter portion 162 is preferably formed in the space
between the resilient block 140 and the nitride 120 and oxide 130 layers. The
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portion 170. The perinmeter portion 162 preferably surrounds the resilient

bl ock 140 up to the height of the resilient block 140. The capping portion
170 pref ewabkzby/oven| ays the perinmeter portion 162 and r @€iritseom/obtsock 140,
enclosing the cavity in which the resilient block 140 is positioned. As
shown in FIG 3, the recess 132 corresponds to the space defined by the
capping portion 170, the perineter portion 162, and the

el ectrically-conductive pad 110. In certain enbodi ments, the perineter
portion 162 can be consi dered extending up to the maxi mum hei ght of the

el ectri cal | y- genehetripoetippl 86F cambd 6o medhitdrethehreheagpiaygr pi.tasshow@0 i s only
the portion directl top the resiljent. block 1 In,differen

enbodi ments, RGTISFPPOREGH Pratel LEAEu edndRder DEpeRir ol foTeo are
therefore refapgeafic@ ofithé ereemfchiy-cbiductié bhd Pe0.f1aE Hetif@ted PRIUNGL | ons and
have substantially the sane features. The electricallyconductive pad 110 is

el ectrical ly conpicdarmes dinectly] anctheisuefhesyolchadlrstrically oaducsivenpaédd 10i ncl udi ng
conduct i on thrﬂl%gﬂilh%il?%?a%ﬁ&(%%d %’Mfefo'rm{ 08&&eBpﬁwe%ﬁrt%%ggkfﬂg%gk%” ) %gz 'S

preferably forne e’space between e resilien n
nitride 120 andsibxitddock3B10l @ayehs perlinefee poiih €62 pAthiei pefimkés? poaivnbEe2f or med
atop the adhesion |ayer 150, as shown. I.n other enbodinents in which the
adhesi on | ayerPrafstbhagtends pppariiocquple oyith the cavngpastign 11he

el ectrically- ctiyg jﬁgg e pesd el P it & 10 or med
directly on tﬁgﬂs rfaceeg % e(gPéth¢§51 y-coﬁgugﬁﬂ%geéé m%% X %ﬁi
adhesi on | ayerand5& dracritstliabbvd, on porac smbédicentscitop dre fidnmctérgertal 16 of t he

resilient block 140 and the perjne . porti 162. The, perinmeter_ portion
162 pref er abl y>akilents CHAAEPABTE b UpISPToeE hastssBir G P B PHOe o0

[0042] The capphfgd ROESVPhcléQlicRDIREK f4r BREnAhOBulsRALLIBS harh B0 BloCk 140
and, as described above, in sone enbodi nents, atop the perineter portion

162 as wel | . Thetieppioegdypsive ipedt 117.0The thickekesraflshy cappsghrtion 1 #) tan pl anar
menber adapted to ck..140. extendin

arall el ot RETCPERLE eatPg TR iudhr S8 BRAITA 6F PR SRR PRiTe oY ne

cappi ng porti Qﬁpﬁiﬁ% g@mn\aazmpraefametmve RAieRd\&. thd Blecteiomb)-BeHdu ety cof

pertmeter por tpla(()inllo Eubgtggtially equal to the height of the nitride 120 and oxide 130
layers. Thus, the combination of the resilient block 140, adhesion layer 150,
and electrically-conductive platform 160 preferably fills the recess shown in
the nitride 120 and oxide 130 layers.
[0043] The capping portion 170 has an outer perimeter and an inner
perimeter. The outer perimeter or outer boundary is the maximum extent of
the capping portion 170. The capping portion 170 is supported by the
perimeter portion 162 as it extends across the resilient block 140.
Accordingly, the inner perimeter is the boundary described by the outer edge
of the resilient block 140, and within the inner boundary or inner perimeter,
the capping portion 170 is supported by the resilient block 140, through the
adhesion layer 150.
[0044] The perimeter portion 162 and capping portion 170 are preferably
composed of a highly-conductive metal material, such as copper, aluminum,

silver, gold, or alloys thercof. The perimeter portion 162 and capping portion

170 can be integrally formed as one continuous, or integral, element, or they

12



capping portion 170 preferably have a hei ght above the

el ectrically-conductive pad 110 substantially equal to the height of the
nitride MO andiiooside 130 | ayers. Thus, the conbi nati onPofi/ush@onespl i ent
bl ock 140, adhesion |ayer 150, and el ectrically-conductive platform 160
preferably fills the recess shown in the nitride 120 and oxi de 130 | ayers.
[ 0043] The capping portion 170 has an outer perineter and an inner
perimeter. The outer perineter or outer boundary is the maxi num extent of
t he capping portion 170. The capping portion 170 is supported by the

peri met er por tdapnbel Gbrimgted t asefye doinaic elogwntshdar e hitashtd iroatherddsy,

Accordingly, the iegnerg}oeri nmeter is the boundary described by the outer

edge of the recgflpli eechihick 140, and within the inner boundary or inner

perimeter, thqogefpi NFhPilldrOftctctdnt& HWOPRAN b&dotdedt A6p tBS leldegthllR! ock 140,
t hrough the adhesion | ayer 150. [0044] The peri nmet eiﬁd)ortl on 162 and

cappi ng porti cendygivgr plaierat ekOib| yIheo pples datesfonacd yreferibcthpve net al
terial, . al. um i , f. Th
por i mecer por 1 BReHEBO L, @il AT ab ol T8 thar e Bl RS LI ERAR "5

one conti nuousfpprm¢d dinteigr@l theetappiigt portion tl NEyerawith@nt alrmetditdal wWo
distinct elenents that are attached_or otherw_.se coupl ed tgget her. [0045]

The pillar int@reetveceyrsdornsd Berobeivrsa. afsirrale Breadilin BASTFYESHduct i ve
platform 160. [BaeiPLdhadscl ek %Qg?fc}o crl&_@’iv@rrﬁ&%f %Pa!téﬁah‘,a%m% §§”8§151§eg“ al l'y

cylindrical shape, as own. The ar i mterconnect 180 can be formed
directly on thdummpp, ng g@dhysitberedf7 0,In grrasticeh tlenpiller imorcenasbd i 1800 ke

conductive layers.formed, t herebetwee Preferably, the pillar interconnect
180 1 compos i ToatS) S Gate: U0 i de aartinbr ok aiahher

alum num or aljl Q%etidei&tom ik RRRGHAESal the pillar interconnect 180, the
el ectrically-conductive platform 160, and the electrically-conductive pad

110 all can bd084f]med Withoddibena areferpmedeetd &G, FOG46]p Wevh odddie t piaral

reference to Fi{ltce:'}coﬁhec? IE&)D and egglpgfngt Boerti%hl i’?d can be seen, with the inner

perimeter 172 of the capping portion 170 shown in dashed lines. The pillar
interconnect 180 can be seen to have an outer diameter, outer perimeter 184,
or outer boundary at its base where it couples to the electrically-conductive
platform 160. The outer perimeter 184 of the pillar interconnect 180 can be
thought of as a footprint describing the contact arca between the pillar
interconnect 180 and the capping portion 170. Preferably, the outer perimeter
184 of the pillar interconnect 180 is defined or bounded entirely within the
inner perimeter 172 of the capping portion 170. Thus, the pillar interconnect
180 preferably couples to the capping portion 170 in an area entirely over the
resilient block 140. Accordingly, in a preferred embodiment, no part of the
contact surface of the pillar interconnect 180 is disposed overlying the
perimeter portion 162. Other embodiments can have other configurations.

[0047] The pillar interconnect 180 can be surrounded by other material,
such as other passivation or electrically-conductive layers and/or pads, as
necessary for the device or circuit being implemented. The pillar interconnect
180 can have a termination end 182 at its top, relative to the electrically-
conductive pad 110. The termination end 182 can be smooth or textured as

appropriate for the employed attachment technique. A solder bead 190 can be
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i nterconnect 180 and capping portion 170 can be seen, with the inner
perinmeter 172 of the capping portion 170 shown in dashed lines. The pillar
i nt er conn®oR0BA1@aN be seen to have an outer di aneter, PONUS2OPALTNEL er
184, or outer boundary at its base where it couples to the

el ectrically-conductive platform 160. The outer perineter 184 of the pillar
i nterconnect 180 can be thought of as a footprint describing the contact
area between the pillar interconnect 180 and t he cappi hg portion 170.
Preferably, the outer perineter 184 of the pillar interconnect 180 is
defined or bountdeel @nthertemnmﬁiqménd t&e0r1i tonexf tipepillmeingsrcarm2ctof80t HEhecappi ng

t 170. Th t h I t t 18 f bl toth
Cappi ng porti oKEGerh 13h s GG 97 Gv S PRSPl ABhOTD SERet0.
Accordi ngly, ihatariglr ef erred enbodi ment, no part of the contact surface of

the pillar interconnect 180 is dlsposed overlying the perineter portion
162. O her entd8M$tent Stresses higue tha pernmncednt befuvear i tbhdntelcopucr] strhetussi | | ar

I nt er connect 11%% a%a%xg?n %lé{r&? 92%?(3‘??%650 I‘Qt%rth%a? #]gan'smﬁgi?fki}ergﬁtla% pa%r

passi vation or electrical 've a ers and as necessary for
t he device or i rediviedbed ﬂg: isojdee rsead erho Eh@ tpaﬂshﬁﬂted mmxengtorthecﬁﬂlaﬁo can
have a termnation end 182 at its top, relative tg th

el ectrical | ycoRGtrOnned b 1hke strewsct @ nforess; ts?«nS@HHedmlzroealh He ®Hoth or

textured as app e%hhﬁﬁgz%f)ﬁ%e tfﬁrﬁ e%ﬁ%ﬁﬁ@ﬁﬁ%g%f o} %956} eﬂb‘ﬁtebf‘t ol der

bead 190 can beforne erm nation-én t | ar
i nt erconnect XB&trichihle-coadiukerve bgdadorbh® 0l 66an B:ﬁeamntbmseldctatallyeamdusmxlra/er tin,

or any other d S|red terl 48 ses n1the connecti,on between
Phe T o e ety By el oo aaibrh o 1 o s QIR Sa oty Do
t hermal expanspRihndi Eﬁ@@@rﬂ?fe@d@e %‘ébs&e cﬁ@%‘%'%‘%@m@&edt fens ebdpinthgsad 190 and
transmtted through the pi i nt erconnect 180. The stresses or forces

transmitted t W@u@ﬂnetrtﬂehqnt blogk 140 cen clostrrely d¢®dman ecsponseue therreeaveded by,
IBOSed oD, O ERET BN By 0% S LR ST L PR ™
resilient bl OQKteﬂc%Qne&%t’rh&hfb 800 €3%ESdingUG Mh@Stresses received from external
components, as well as thermal expansion, can be isolated from other features,
protecting them.
[0049] FIGS. 5-15 are cross sectional views that illustrate the formation of
an exemplary interconnect structure for a semiconductor device. The
interconnect structure 100 described above may be fabricated in accordance
with the process described below. It should be appreciated that formation of
different embodiments can include any number of additional or alternative
steps, which will not be exhaustively described here. Additionally, the
numbers used to indicate certain features in FIGS. 5-15 are the same as used
above, except that, where applicable, they have been incremented by 300.
Additional features and/or variations can also be present, as described below.
[0050] FIG. 5 depicts the semiconductor device in a state following front
end processing and prior to formation of interconnect structures. FIG. 5
depicts an intermediate state in the overall fabrication process after formation
of a device substrate 402, an electrically-conductive pad 410, a nitride layer
420, and an oxide layer 430. The illustrated device substrate 402 can include

any number of layers of different materials, such as layers of semiconductor
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torsional and conpressive stresses, can be transmtted to the resilient

bl ock 140. The resilient block 140 can elastically deformin response to

t he receiwedonimnemses, thereby absorbing them and i nhi biPCirnug2awaesm ssi on
t hroughout the interconnect structure 100. Accordingly, the stresses

recei ved from external conponents, as well as thermal expansion, can be
isolated fromother features, protecting them [0049] FIGS. 5-15 are cross
sectional views that illustrate the formati on of an exenplary interconnect
structure for a sem conductor device. The interconnect structure 100
descri bed abowveatemal, beycfsabf ideedde imatasder dentvetivd nietalhleygsocwssamdescri bed

below. It should be %p%ﬁgci ated. that fornption of di fferené e%lgodi ments can
i ncl ude any nuH¥8P's FEY ORISR &Y A51Y e rdvaicey o e FANSHIR L CRFTCehot be
exhaustively desgtisbaflert§ef co@elidsonal biher taturoimRess dbaafodlp foud cate

certain features in FIGS. 5-15 are the sane as used above, except that,
wher e appl i cabhesenti¢payduetay depeesn iAqishiteanaHy edlthppgBowecifiddiommmads feat ur es

andror variall gnpqCalyAl SR8 MGRfLs, @ dRASEIDAAREL A3, 1 G 5

depi cts the serm cohductor device 1h a owng fron processi ng
and prior to flowAatictzotrizf matotigls camnbe asedsdsrvad!. uTIeSnitideG205andaiddt 430an
internmediate state in the overall fabrication process after formation of a
devi ce subst r dR¥ETHEIN SHVCASSHOR iTRAFIYSHnHOR tIRXES PAACAHN PEOCEPSCHi e | ayer
420, and an Oﬁgg&ﬂea%%{ow‘}?’o- The illustrated device substrate 402 can

i ncl ude any nunber of layers of different materials, such as |ayers of
sem conduct or rfl0%k]i al Afleaythe stroftudé eb eddpidted nat G, a¥ Shas clored uptovided et al

| ayers, etc., and.incorporate eaturea srch as actzf'éée devi cescr(ig.a.,
transistors), BHERREP SEGAT LA EMIVRE & FoLet recemifdet POV dRd 15t Fer
features that _M_ﬁt‘%ri&lomiﬁcﬁvé@%ﬁmbéh FRM GRNENGIOU26@YE WBSde @W'léﬁe‘r’&“a' ly,

al t hough specific conpounds are recited, such as oxides and nitrides, other
materi al s, suahingswElblmewvamgoaghs teahigues. kFeli efaaple, iacsuntablyrpattemed atchbe used

o Y B T PR D Sy Publ oot
can be used to selectively etch the oxide layer 430 and the nitride layer 420 to
define the recess 432. Preferably, the removal of material extends down to the
electrically-conductive pad 410. In practice, the device substrate 402 may
require a plurality (e.g., tens, hundreds, thousands, or more) of interconnect
structures. Accordingly, although only one recess 432 for one interconnect
structure is depicted in FIG. 6, a practical embodiment may etch an array of
recesses in the nitride layer 420 and the oxide layer 430 as needed to
accommodate a plurality of interconnect structures. Thus, the process steps
described herein and below for the fabrication of a resilient block and
electrically-conductive platform can be carried out for any number of
semiconductor device structures.

[0052] After formation of the recess 432, the recess 432 can be at least
partially filled with a resilient material 500 (see FIG. 7). As mentioned above,
the resilient material 500 can be a photo-sensitive polyimide, which is
desirable to accommodate subsequent process steps.

[0053] In certain embodiments, the resilient material 500 is formed by a
suitable deposition technique, e.g., a coating technique, such as spin coating.

Preferably, the resilient material 500 is conformally deposited such that it
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[ 0051] After the structure as depicted in FIG 5 has been provided,
materi al can be selectively renoved to forma recess 432, as shown in FIG
6. MaterivbD208/9ei8¢cti vely renoved fromthe nitride 420pramaSexione7s480

| ayers using well-known process techiques. For exanple, a suitably
patterned etch mask can be fornmed overlying the upper surface of the 430,
and the etch nmask can be used to selectively etch the oxide |ayer 430 and
the nitride |ayer 420 to define the recess 432. Preferably, the renoval of
mat eri al extends down to the electrically-conductive pad 410. In practice,
the devi ce submempittey40R thayecessddr écgoplinglylduripg the depositiemstephontir eds,

t housands, or nore f iL.nterconn stryctures, Accordingly, .al.t hough only
one recess 437G gheesREPERRECDO S d6 dipESiey Pt BaeY woRies el
practical enmbaqdGrentlusitesehd tA cREsR Ynadrial 80 € $RESrddNtot RE‘Rbibiidda) ayer 420
and the oxide |ayer 430 as needed to acconmodate a plurality of

i nt erconnect stvetlies dheoxidrHaxer e Bepsdtinn af diggesibertrmifedalhE@lleingwand bel ow
for the fabri i f i ld.ent d ctricgall y- ctive

pl at f orm can E@Hggp‘l rt ?eé‘at%é‘ﬁtfawo@%gﬁ%?#ﬁ%é‘? Qb%eglggsrhﬁgofﬁ%gé%(cgrg evi ce
structures. [(q0624] Af Tars dxampht camfinods Witk ohe @essord photdliliwgrpbessepd32 can be
at least partially filled with a resilient material 500 gsee FIG 7). As

ment i oned abov@,thisHegdsFIG entllustites pahotrbighagsiphife CEPOSHBIF PRV PiEPy e
pol yi m de, whigh: i wr.ahl: p ent . eps.
[0053] In cert(gﬁ?lﬁlgzvnkgg{g{lhrerg%@efﬁ?ﬁag&%5| ?‘gfrl\l? h?r%%g?(ﬂgﬁgﬁ%@ eiofg%?lgarﬂ lisd by a
sui t abl e deposixposed toecditiqude.ge. light) havoata pgdtfeckdnpadiee. suchleasvespi n
coating. Preferably, the resilient material 500 .is formal | y .deposited
cuch that 1t cORBREVBIYIS ARG HE ped dEGCTas LTt ABRASIDIG et NGO R

deposi tion st otk RARD heflon’ @il BBiosERbBEVeAthe 200 GRMAP&1ASPOSI t ed
over the oxide 430 layer. FIG 7 illustrates how this excess material 501
(referred to dsghtoVigr éflandanmtprinieporities of flee eréteenmdgayee sE@0umDendsdt i on of

05 e ent LS SR DRLRY Bl BRG] U RS o

or nore phot olsiybRey BRdughshEPaterned glass layer 510, as shown.
[0055] Adjusted light 514 will pass through the patterned glass layer 510
in accordance with the design of the pattern disposed thereon. The adjusted
light 514 can be selectively admitted, or have altered characteristics from light
512, allowing for filtration of specific wavelengths, if desired. The adjusted
light 514 can adjust the properties of the exposed photo-sensitive resilient
material, as is well understood. The illustrated embodiment uses two
photolithography steps to selectively remove a portion of the resilient material
500. As shown in FIG. 8, in a first step, adjusted light 514 is transmitted to
the portions of the resilient material 500 in the filled recess 532. The exposed
resilient material 500 is then developed using an appropriate developer
chemistry to remove some of the resilient material 500 located in the filled
recess 532, as shown in FIG. 9. Note that the recess 632 depicted in FIG. 9
represents the portion of the resilient material that has been removed as a
result of this initial developing step.
[0056] The remaining resilient material 500 then can be subjected to a
second exposure and develop procedure. As shown in FIG. 9, a second

exposure through a second patterned glass layer 560 can result in adjusted
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In this regard, FIG 8 illustrates a photolithographic exposi ng/exposure
step, during which the resilient material 500 (which is a photo-sensitive
mat er i al )Wo0sxposed to radiation (e.g., light) having acprisdebionmsdl
pattern. A selective photoexposure device, such as a patterned gl ass | ayer
510 having a suitable photonmask defined thereon can be di sposed above the
resilient material 500. Light 512 of an appropriate portion of the

el ectromagneti c spectrum and not necessarily visible light, can be

provi ded, directed toward the interconnect structure through the patterned
gl ass | ayer Sﬂﬁmté§2$hvﬁmaiFﬂ@ﬁﬁ&nwmmwﬁabﬂﬂ}B@hgtﬁﬂpﬂwmtmrpéﬁstﬁ%ﬂbugh t he

patterned glass | a 5 i n_accor.danc. esi tern

i Sposed ¢ her dofist Tie. QU[SRRETe Ui earan el BBy S REbea.

have altered oJgar agd expostd GSatéd M ldegllbpRild farhl ew RYilieat blocktysat 4 hon of
specific mavelengths i f desired. The adjusted Iight 514 can adjust the

properties off%h@né&BHid@ phot o-sensitive resilient material, as is well

understood. T | us o] steps to
selectively r 2[605% h | ongégp&?%1ge¥8$&e§ %@H@d@a Q 18%t%a%%18%§(2£%h0m in
FIG 8, in a fdepkts ﬁétn&ﬁal aflp usbdalllayegbf rdsilliént ﬁlatdi‘ﬁhsm)tllﬁ elet taecdsh@32porti ons

of the resilient material 500 in the filled recess 532. The expgsed
resilient mat &fiF Bogemeva péhe avelien septeril mpo aiHoR® B prritagter aé@l@ oper

chem stry 1o E‘%Wg’o‘gﬁo raﬁ&% FJ gﬁi gé ﬁﬂ%trﬁﬁh% lr@le s‘%o&}d&ﬂt%%g%é g}wt he

filled recess e that e recess epicted in
FIG 9 represeats tdselt pdiotinom dfIGt hid). reﬁd&nemﬂbma&bkialdbﬁﬂte@asuheen

renmoved as a result of this injtial, 6 dey ng st.e 056], .The remai ni ng
oot T bent mat difouren pioten i i) GeBhol s B dbiR o St Sand
devel op procedyf. gﬁﬁiu%@"‘@elb&w%l Pradation 8REONLoRXNRIULENJhIAUAR & second

patterned gl ass I'ayer 560 can result in adjustedlight 562 provided to
resilient matecleativdpoembongedihent peateridt 800 ohn talve bé [usedl rdomoses3R. After

cxposed mat or 140t abuly bbuTen it et P Ee PR St s S thown i n

FIG 10. only a single developing step after both irradiation steps. The exact technique
for selectively removing resilient material 500 can vary between
embodiments, but preferably results in the formation of the resilient block 440
spaced apart from the nitride 120 and oxide 130 layers, as shown in FIG. 10.
[0058] After formation of the resilient block, this example method
proceeds with the addition of an adhesion layer 450 (see FIG. 11). The
adhesion layer 450 can be deposited using any desired technique, including
CVD or PVD, including sputtering. Preferably, the adhesion layer 450
surrounds the resilient block 440. As described above, the adhesion layer 450
can be formed atop the electrically-conductive pad 410 in the recess 732, as
well. Some overburden 451 of the adhesion layer material can occur as well.
The portion of the adhesion layer 450 formed along the electrically-conductive
pad 410 optionally can be removed.
[0059] After the formation of the adhesion layer 450, an clectrically-
conductive material 530 can be formed over the resilient block 440, as shown
in FIG. 12. The eclectrically-conductive material 530 is typically a metal

material. In preferred embodiments, the electrically-conductive material 530
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[0057] It should be understood that although the illustrated enbodi nent
depicts renoval of a broad |ayer of resilient material 500 in the recess
632 bef orwotzhw/messoval of the resilient naterial 500 al eng/ush@opersonet er of
the recess 732, the operations could be perfornmed in reverse order to

achi eve the same result shown in FIG 10. Additionally, while a
doubl e- exposure |ithographic process is depicted and described, a single

| i t hographi ¢ process using graduated, selective irradiation and/or
controlled concentrations to selectively renove resilient material 500 can

al so be used. iWHé@\ﬂ@pperaprohmﬂﬂoa-tbwp@fs ud erhitivedyg rthq)hlieciripalbee@siugtaw, in
certain enbodl nco S | e .devel o t er both

i rradiation SHB%?mléﬁ C@&ﬁ@?(§égﬁh¥63%m$@’ DRI, I qﬂ@ﬁ@%?ﬂgtre5|llent
materi al 500 qapgeojar y ThetnegncAl Ha®REeS makiial 36f g4y fdrRsdl 6 4 n the
formation of the resilient block 440 spaced apart fromthe nitride 120 and

oxi de 130 | ayewablaslcperdion icahENG, such a 6OBBPr RMLL fechpinett: | Bl‘r?f%ﬁblvhe

| t bl
oren ont o oot il AR SuRDMREAPRGISI Lhnihg clian B 2
usi ng any desithededes@bridzquée32,i buth wdirogndivDand aBMZé tHenezkilightnblosipuuder i ng.

Preferably, the adhesion |ayer 450 surrounds the resilient bl ock 440 As
descri bed abov¥¥mq REcthuiissi dH Prhyhks costrieli-caadycsivpranatgrigpSihean b

electrically- %Hﬂé&f‘&t}ofé%é’@%rﬁ&rﬁeﬁ ?Of BE HcSE &SNt At 1@35010%1& ovefilE4QVer bur den

451 of the adhesion yer material can occur as we portion of the
adhesi on | ayer43454f thorndedical kayg 430 ‘Eheedirdsoal lhyerciddueferabéy padnotdO
optionally can

450, an electﬁigéﬁ? g@%ﬁ%@PF W&F§$ﬁ§{K%Q@ngﬁkﬁghhﬁdpﬁgaeg éﬁﬂg glon layer

resilient bl oclonddQivedrtsh@wsoin FIG 12. The electrical ly-conductive
material 530 is typically a nmetal material. In preferred embodinents, the
el ectrical |l y-dodglct i %étenﬁteeiepaSItl@BOf clestricaly- -gugdpervegnatanal f30ogxcesrer eof .

B o ok LS GRS BL S50y R R

el ectri cal | y- oapgugpttifical iREIRS badrbirdéh patioReof RkiREt Mtedal 501, adhesion
layer 451, and electrically-conductive material 531 can be removed by
polishing the overburdens 501, 531 off the oxide layer 430. In this regard, the
overburden portions can be removed by chemical mechanical
polishing/planarizing (CMP), using the oxide layer 430 as a stop layer, stop
marker, terminating layer or endpoint measure. After the CMP process, the
remaining electrically-conductive material 530 includes the perimeter portion
462 and capping portion 470, collectively forming the electrically-conductive
platform 460. The electrically-conductive platform 460 has an upper surface
472. Preferably, the electrically-conductive platform 460 has a height
matching the level of the surrounding nitride 420 and oxide 430 layers.
[0062] As shown in FIG. 14, after the removal process, an electrically-
conductive pillar interconnect 480 atop the electrically-conductive platform
460 can be formed. The pillar interconnect 480 is preferably positioned on the
upper surface 472 of the capping portion 470. The pillar interconnect 480 can
be formed in any suitable manner, including a combination of known
deposition and selective removal techniques. The pillar interconnect 480 can

be fabricated in accordance with conventional device manufacturing and
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sui tabl e deposition technique, such as CVD or PVD techni ques. Preferably,
the resilient material 500 is conformally deposited such that it conpletely
fills thewpeosgdems1632, 732, both surroundi ng and abovePChase@siokisent bl ock
440. Some overburden 531 of the electrically-conductive material 530 can be
formed atop the overburden 501 of the resilient material 500 and overburden
451 of the adhesion | ayer 450. The adhesion | ayer 450 preferably pronotes
and facilitates coupling between the resilient block 440 and the

el ectricall yconductive material 530. [0061] After the deposition of

el ectri cal | y- comdwotlister patkeginglte@dijuesxasssuchetopy¢mionglatechraquesmuiled fr om

t he |nterconnec structure. 4 e F spe ifical

over burden pofl &ﬁswﬁfn?éﬁ ggﬁﬁﬁﬁﬁ?eﬂggﬁné§&tkbdﬁ% r?ﬁ?ﬁ? %gﬁm and
el ectrically- coupigtid ViR aBéEEAIRL- coﬁla&ctﬁ@npla%xheme@kdamomhy sRishgwhhe
over burdens 501, 531 off the oxide layer 430. In this re ard, the

over bur den porlﬂtfii@’r@l}bﬁw pidlar énerpeenasy 48hevedals e onsilientablock 440, and
pol i shi ng/ pl angy, éﬁét Sﬁ$%Vmﬂﬁhﬂ93&ﬂﬁa8ﬁ§ﬂﬁoﬁﬁ%fr 430 as a stop layer,

stop narker, ternlna neasure. After the CVP process,

the remaini ng [0063]t ri Aalsho’wﬁQﬂﬂl@tllSV@ftef’r‘&hepﬂlaf ifbdOorineel udései breatedy | et er
portion 462 and capplgg ortion 470, collectively formn

th
el ectrical | y- Coiddreticad 40 sar by farmsd atorHie @Fléaétlmmapwt 6g%d Jg@ Wéerm at form
460 has an uppgrg %@bf&ﬁ%e“i‘&neﬁrﬁg ﬁ‘? Mesute'aeteglnt? J L ﬁéélt}{oﬁiﬂ”&w

platform 460 has a hei ght matching l"'evel e surroundi ng n|tr|de 420
and oxi de 430 tbmyieatton 0682 ofAhe phibanrintercokh€at 488, Tabtsetdet head ¢9fbval

process, an electricallyconductive pillar |ntercon ect 48 ato t he
Bl octrs carlys CRIERYAS AT GIh IR0 Lish LG BB OFiRe? FIoPabOFHber connect

480 is prefer %Q'aiﬁ &ﬁﬁéétivﬂ?%ﬂp&térﬁﬁ déﬁ%%herﬁyﬁﬁcﬁ&eclﬂcﬁﬁgpf the capping
portion 470. The pillar inhterconnect 480 can be fornmed in any suitable

manner , |ncludﬂﬂ@ﬂa c&ﬁbkwﬁﬂﬁmmcm@fkﬁmmhnd@pbgwmmmhhamhe%9p®@ﬂﬂmbhreana
techniques q e fabr ed in accgrdance

t 480, c
o on e s Porthe t P SRT o SRR bR s kb B
techni ques, ang saedioa®nyeat i anahotIC AR A& Sappkdciated that the exemplary

embodiment or embodiments described herein are not intended to limit the
scope, applicability, or configuration of the claimed subject matter in any way.
Rather, the foregoing detailed description will provide those skilled in the art
with a convenient road map for implementing the described embodiment or
embodiments. It should be understood that various changes can be made in
the function and arrangement of elements without departing from the scope
defined by the claims, which includes known equivalents and foreseeable

equivalents at the time of filing this patent application.
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not be described in detail here. Preferably, the pillar interconnect 480 is
coupled to the electrically-conductive platform460. Additionally, as
shown, prebepabiiyosihe pillar interconnect 480 overl ays trh@/usesiolozat bl ock
440, and does not extend to overlay the perinmeter portion 462. [0063] As
shown in FIG 15, after the pillar interconnect has been created, a sol der
bead 490 can be forned atop the pillar interconnect 480. The sol der bead
490 can be formed using any desired technique to position it on the

term nation end 482 of the pillar interconnect 480. The sol der bead 490 can
be subjected t@AIMEriety of techniques to shape it, including a reflow
process, to aid connectivity with external conponents and/or circuitry.

[ 0064] While at | east one exenplary enbodi nent has been presented in the

f oregoi ng det ayhgdsdegréd Rtion, it should be appreciated that a vast nunber
of variations exist. It should al so be appreciated that the exenplary
enbodi nent or enbodi ments described herein are not intended to limt the
scope, applicability, or \ ti ] tter in any
way. Rather, the foregO|n38 %ﬁ#ﬁ)cﬁggggy%t ﬁh%hE39m§§§|§%&? ose skilled
in the art withoz eﬁldl’méﬁtleﬁbﬂhnd’c@mm (6®y thie itk &oRMdck Sthohhe (6Bscri bed

enbodi nent or enbodi nents. It should be understood that various changes can
be made in t hePREMBon and arrangenent of el enments w thout departing from
the scope defined by the,cl J Locl ude o t nd

f oreseeabl e eqU|vaIents%%te%hgﬁ?uﬁg&%ﬁwkg§ﬂﬁg’?%*Q %@?§QQk%ﬂk&% e
appl i cation. CLAI M5 déhat substatea(lf2d is: 1. A seniconductor devi ce (50)

conprising a device substr 2 nd an i ter tru (60), the
i nterconnect structure (%KSeQﬂﬁﬁhy%ﬂn t“ﬁﬂ’@ @ggbf iBﬁﬁ' nggipad (
110) formed overlyidGutiHe Q%Hﬂ&%véugﬁ@l r ?f ®)(188) enﬁ@smg a cavity, the
el ectrically-conductive p atforni orned overlying the

electrically- conductlve platforrn (160) having a perimeter portion (162)

extending away from the electrically-conductive pad (110) and a

capping portion (170) atop the perimeter portion (162); and

a cushioning material (140) disposed in the cavity.

2. The semiconductor device (50) of Claim 1, further comprising
an adhesion layer (150) disposed between the electrically-conductive pad
(110) and the perimeter portion (162), and between the cushioning material

(140) and the capping portion (170).

3. The semiconductor device (50) of Claim 2, wherein the
adhesion layer (150) is further disposed between the cushioning material (140)
and the perimeter portion (162).

4. The semiconductor device (50) of Claim 1, further comprising
an electrically-conductive pillar interconnect (180) formed at least partially

overlying, and electrically coupled to, the electrically-conductive platform

(160).
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el ectrically-conductive pad ( 110) and enclosing a cavity, the

el ectrically-conductive platform (160) having a perineter portion (162)
ext endi ngvewaw/fitsm t he el ectrical l y-conductive pad ( 1POY/tseaoa2tsappi ng
portion (170) atop the perineter portion (162); and a cushioning materi al
(140) disposed in the cavity. 2. The sem conductor device (50) of Caiml,
further conprising an adhesion |ayer (150) disposed between the

el ectrically-conductive pad ( 110) and the perineter portion (162), and
bet ween the cushioning material (140) and the capping portion (170). 3. The
sem conductor device (50) of Caim2, wherein the adhesion |ayer (150) is
further disposed between,the cushioni ng nater.l.al 0 nd { he. perineter
portion (162). 4. The sem‘cSHAEE 1%“%3?‘@86 ((rééf Oofg %glﬁ‘l %‘f 1‘fv£?rﬁlpt ﬁlber

conpri si ng an $dc@edallyCRhdYcti&eNGue:i teRbhhdtt i(rgo?r aanngclerdsd86dtioher med at
| east partially overlying, and electrically coupled to, the .
electrically- d@ﬁﬂlﬁﬁﬁd&“)@la&@ ftlegr proge@yiomal prrEeta il 8bnudisioscdientitely (50) of
Claim 4, wherej ically- tive pillar interconnect (180) has
a cross-sectiéﬁgpggggﬁ%égé&h§%§h¥?ﬁégg“@he cross-sectional perinmeter (184)
i s disposed entirely overlying the cushioning material (140). 6. A nethod

of formng a contact platform (160) for a device substrate (102), the
met hod conpri si ng: %r ovidimghed $&HPeviRa vt cottaderipéams (1fotfar @ %09 havi ng

an electricaluﬁbﬁg@?eﬁg%wﬁvﬁggggggmﬁégﬁgnt(I | q), a passivation |ayer

(130) atop the e nduct ontact elenment ( 110), and a recess
(432) extendi ng through froe@dpassiseaticanduttay elevict Idjucamd (S@r hiviagiang at t he
el ectrical |l y-conduc iveaﬁpnta t el ement

the recess (452) wialifaealgappiussie rarar dpmspgph « plSRiadiTaeting 111"
atop the electrically-conductive contact element (110), and a recess
(432) extending through the passivation layer (130) and terminating at
the electrically-conductive contact element (110);

at least partially filling the recess (432) with a resilient material
(500);

selectively removing a portion of the resilient material (500) to
form a resilient pad (140), the resilient pad (140) overlying the
electrically-conductive contact element (110) and spaced apart from
the passivation layer (130); and

forming an electrically-conductive platform (160) such that the
electrically-conductive platform (160) at least partially surrounds the
resilient pad (140).

7. The method of Claim 6, further comprising removing excess
resilient material (501) from the semiconductor device structure, the excess

resilient material (501) overlying the passivation layer.
8. The method of Claim 7, wherein the step of removing excess

material (501) comprises polishing the semiconductor device structure (50)

using the passivation layer (130) as a stop layer.
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selectively renoving a portion of the resilient material (500) to forma
resilient pad (140), the resilient pad (140) overlying the

el ectri cavbyomandeset i ve contact element ( 110) and spacedTapsar/orsem t he
passivation |layer (130); and form ng an electrically-conductive platform
(160) such that the electrically-conductive platform (160) at | east
partially surrounds the resilient pad (140). 7. The nethod of O aim 6,
further conprising renoving excess resilient material (501) fromthe

sem conductor device structure, the excess resilient material (501)
overlying the passi%ati ofhel ayshod 8f Themnét hivdhef cChgprising, fadrengian t he step

of renoving excess terial 50 rlse i shi thes co uctor
devi ce struct Lﬁ?eeC%r Cﬁgfhhcéw ﬁéa 1 8??%?1 (Egé) PV?T aid %1 *dpy yI ayer . 9.
The net hod of c@uﬁl‘e(f‘ ﬁ) thi tleedkic BB dubing: flﬂatmrﬁg @80), the electrlcally-

el ectrically-conductive pillar interconnect (180) overl

el ectrical |y couphaiyepdlar heicpereact (188) hyviep arlgetel peripetat 6‘182}nﬂ€61®0?f t he
el ectricall ycoﬂﬂéﬁﬂ%ttér\(% eh %i%ﬁ‘g%ﬁ tﬂ@ e%%he%?& IQBV' ng an outer perineter

(184), the out'er perineter ove the resilient pad
(140). 10. The method of C ai m 6, \/\herel n the step of at least partially
filling the recess (432) conprises dep05| ting. a imde material on the

seni conduct or devi ¢l st rther wetdod mb)Clainy ., W@FW%@@%PEF‘Y iepstapartiadlyst
partially Overﬁﬁ{hé‘%é qgce@@%@ﬁaédn%hsle@ﬂ%ﬁosgth?go)a polyimide material on the

semiconductor device structure (50), the polyimide material at least partially

overlying the passivation layer (130).
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