| NTERCONNECT STRUCTURE FOR A SEM CONDUCTOR DEVI CE W TH A RESI LI ENT
STRESS ABSORBER AND RELATED METHOD OF MANUFACTURE TECHNI CAL FI ELD
10001] Enbodi nents of the subject natter described herein relate
generally to interconnect structures suitable for use with

sem conductor devices. Mre particularly, enbodinments of the subject
matter relate to resilient stress absorbers for sem conductor device
I nterconnect 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 exanple, THREONNLIE STRUGFURE TR A SEMIGINIWCTOR, chi ps
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conductive recess or termnal of the flip chip and reflowed to forma
bead for connecting to BXieylid) MIEUHOSSOFMANHAGIERECUi t board.
Such sol der beads are typically formed fromlead or |ead alloy.
Recently, silver has been used to replace |lead to | essen any i npact
of discarded chips on the enV|ronﬁ%ﬁﬁ}u@@bﬁgyﬁhother process for

form ng sol der gewIpct iERRdin®akh6r GhEALLRA PMatter described herein relate

generally to interconnect structures suitable for use with semiconductor

devices. More particularly, embodiments of the subject matter relate to

resilient stress absorbers for semiconductor device interconnect structures.

BACKGROUND
[0002]  The prior art includes a variety of techniques and interconnect l
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 fead
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 interconncct 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 appiications. 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




pillar interconnect with a solder bead forned atop the pillar

i nterconnect. The pillar interconnect is typically disposed over a
contact pad of the sem conductor device and extends upward. An array
of such pillar interconnects can be fabricated with a very snall
pitch to accormodate high density applications. The sol der beads of
the array can then be coupled to the external circuitry using reflow
techni ques. [0004] When using pillar interconnects, any force inparted
by the external circuitry is transmtted to the pillar
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bei ng |npartednmﬁnh@e sem conduct or device. The resulting strain can
mani fest itself in nyriad undesirable ways, such as cracking or

del ami nation of certain materials. BRI EF SUMVARY [ 0005] A

sem conduct or device havi ng a dewWRrIEr subslinglye i s provided. The

[0005] A semiconductor device having a device substrate is provided. The
semiconductor device comprises an electrically-conductive pad formed
overlying the device substrate, an clectrically-conductive platform formed
overlying the electrically-conductive pad and enclosing a cavity, the
electrically-conductive platform having a perimeter portion extending away
from the clectrically-conductive pad and a capping portion atop the perimeter
portion, and a cushioning material disposed in the cavity.

[0006] A semiconductor device structure having a device substrate is
provided also. The semiconductor device structurc compriscs an clectrically-
conductive contact pad formed overlying the device substrate, a resilient block
disposed on the contact pad, the resilient block adapted to clastically deform in
response to a force, an electrically-conductive platform substantially
surrounding the resilient block, the platform coupled to the resilient block and
clectrically coupled to the contact pad, an electrically-conductive pillar
interconncet disposcd 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 clectrically-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,




sem conduct or device conprises an electrically-conductive pad forned
overlying the device substrate, an electrically-conductive platform
formed overlying the electrically-conductive pad and encl osing a
cavity, the electrically-conductive platformhaving a perineter
portion extending away fromthe el ectrically-conductive pad and a
capping portion atop the perinmeter portion, and a cushioning materi al
di sposed in the cavity. [0006] A sem conductor device structure having
a device substrate is provided al so. The sem conduct or device

structure conpdises an electri.ca gmctiv contact p
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[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 sectional views that illustrate the formation of

an exemplary interconnect structure that includes a resilient stress absorber;

and

[0015] F1G. 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




10009] A nore conpl ete understandi ng of the subject matter may be
derived by referring to the detail ed description and cl ai ns when
considered in conjunction with the following figures, wherein |ike
ref erence nunbers refer to simlar elenents throughout the figures.
[0010]FIG 1 is a perspective view of an enbodi nent of a

sem conductor 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' [00121FI G 3 is a

cross-secti onal |em10f(§he [ qgﬁ_ ruc ur e OE Fl G
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formation of . . . . :

implementation described hercin as oxcmplary is not necessarily to be
construed as preferred or advantageous over other implementations.
Furthermore, there is no intention to be bound by any expressed or implied
theory presented in the preceding technical field, background, brief summary
or the following detailed description.

[0017] “Coupled” — The following description refers to elements or nodes
or features being “coupled” together. As used herein, unfess expressly stated
otherwise, “coupled” means that one element/node/feature is directly or
indirectly joined to (or directly or indirectly communicates with) another
element/node/feature, and does not necessarily connect a direct mechanical
connection. Coupled clements/nodes/features are understood to exert mutual
influence on one another. Thus, although the schematic shown in FIG. |
depicts one exemplary arrangement of elements, additional intervening
elements, devices, features, or components may be present in an cmbodiment
of the depicted subject matter.

[0018] “Adjust” — Some elements, components, and/or features arc
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 thercof as suitable to the circumstance and
embodiment. In ccrtain cascs, the clement or component, or portion thercof,
can remain in an unchanged position, state, and/or condition as a result of
adjustment, if appropriatc or desirable for the embodiment under the
circumstances. In somc cascs, the clement 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 uscd 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




an exenpl ary interconnect structure that includes a resilient stress
absorber; and [0015]FIG 15 is a cross sectional view of the

i nterconnect structure, after formation of the resilient stress

absor ber. DETAI LED DESCRI PTI ON [ 0016] The
followi ng detailed descriptionis nerely illustrative in nature and
is not intended to limt the enbodi nents of the subject matter or the
application and uses of such enbodi nents. As used herein, the word
"exenpl ary" neans "serving as an exanple, instance, or illustration."
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Similarly, the terms “first”, “second”, and other such numerical terms

referring to structures do not imply a sequence or order unless clearly
indicated by the context.

[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 desctibed herein may be
incorporated into a morc comprehensive procedure or process having
additional steps or functionality not described in detail herein. In particular,
various steps in the manufacture of semiconductor bascd transistors arc 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,
c.g., transistor devices, diodes, switches, transmission lines, ctc, Additionally,
the subject matter relates to controlled collapse chip connections, which are
often utilized with flip chips, and arc included in descriptions of the
semiconductor device structurces 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 transmilted to




[0018] "Adj ust™ - Some el enents, conponents, and/or features are
described as being adjustable or adjusted. As used herein, unless
expressly stated otherw se, "adjust"” nmeans to position, nodify,
alter, or dispose an el ement or conponent or portion thereof as
suitable to the circunstance and enbodinent. In certain cases, the
el ement or conponent, or portion thereof, can remain in an unchanged
position, state, and/or condition as a result of adjustnent, if
appropriate or desirable for the enbodi ment under the circunstances.
I n sone cases, the clepent or nponent  can .be alt%%%gw han ed, or
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by the context 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 purposcs, the cxact number can vary between cmbodiments.
Additionally, a skilled practitioner in the art will recognize that additional
interconnect structurcs 60 can be present in various embodiments of the
scmiconductor device 50. Morcover, diffcrent concentrations, arrangements,
groupings, and shapes can be used for the interconncct structures 60, as
appropriate to the embodiments.

[106026] FIG. 2 tllustrates a detailed view of one intcrconnect structure 100.
The interconnect structure 100 comprises, among other elements, an
electrically-conductive pillar interconnect [80 and a solder bead 190 atop the
piltar interconnect 180, The piltar 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, swrounding the

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




[ 0021] For the sake of brevity, conventional techniques related to
sem conductor device fabrication may not be described in detai
herein. Moreover, the various tasks and process steps described
herein may be incorporated into a nore conprehensive procedure or
process having additional steps or functionality not described in
detail herein. In particular, various steps in the manufacture of
sem conductor based transistors are well known and so, in the
interest of brevity, nany conventional steps will only be nentioned

briefly herein or wll mtted entjrely w thout providing the wel |
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100241FIG 1 is a perspective view of a sem conductor q vice

havi ng a conductive traces, interconnect plugs, circuit elements, and the like. In ot et
words, the device substrate 102 includes any operating features and elements,
along with associated clectrical 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
dicicetric materials, conductive metal fayers, etc. Thesc 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 case 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 scmiconductor material,
which can be processed using well known techniques and process steps (e.g.,
techniques and steps related to doping, photolithography and patterning,
ctching, 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-ingulator (SOI) substrate, where semiconductor

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




plurality of interconnect structures 60. The interconnect structures
60 can be used to couple the sem conductor device 50 to other
conponents or external circuitry. The interconnect structures 60 can
provi de coupling points which not only mechanically couple the
conponent s together, but which also provide channels of electrical
conductivity through which features of the sem conductor device 50
can be operated by an external circuit board, for exanple O her

devi ces can al so be coupled to the sem conductor device 50, as well.
[ 0025] Al t hough a certain nunber of interconnect stréctures 60 are
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conprise a peri neter portlon and a capping portion 170. [0028] As
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and/or process. Preferably, the clectricalty-conductive pad 110 compriscs a
conductive metal material, such as pure copper or a copper alloy. Other
clectrically-conductive materials can be used as desired for the embodiment,
however, including aluminum and aluminum alloys, silver and sifver alloys,
and so on. Although illustrated extending a certain length along the device
substrate 102, the exact dimensions of the clectrically-conductive pad 110 can
vary between embodiments. Morcover, more than once pillar interconncct 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




sem conductor device 50 that includes the functional device features,
conductive traces, interconnect plugs, circuit elenents, and the
like. I'n other words, the device substrate 102 includes any operating
features and el enents, along with associ ated el ectrical connections
and conductive traces. For exanple, the device substrate 102 may

i ncl ude any nunber of layers of different materials, such as |ayers

of sem conductor material, layers of dielectric materials, conductive
netal |ayers, etc. These different material |ayers can be used to
form active devices ., .transistors), electrical contacts,
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silicon-on-insyl ator Le mhe € s C r ial is
di sposed on a 5@e@06§§QdQHI 38?’% E%??B?*?%a Hk\gﬂ?&?%gi3g%§ﬁéported
by a carrier Mﬂmﬁma ﬁwuzehdmabXMEmue+ﬂErnauEibnmmdhnemnﬁgmnmemdeV|ce
substrate 102 can a |z§d usu% bu K %I [ EF gstraH rat her
than an SOT suH@ECPét %“C FOOIIF A oﬁrg“nogrﬁ/mgﬁllwta oY ci’rll‘i}?%n &4 or
material nmay bge enpreyiRetelyf 010005060 eHb@ﬂmemﬂn&me aBl&:ngOI’lduﬁehﬁfn

mat eri al |n devi ce substrate 102 co es a SI|ICOﬂ nater|P wher e
the term "sili EBPPIRERS iibFan Gesthipagr Oh e 4 desist ShpRRerPalogdifer al | 'y
monocrystal | i nempdighn&g! atively pure S|I|con materials typically used
in the sem conductor industry as siljcon adm xed with other

el enents such H¥3§er mahs lﬁlﬂﬁld%d?%o%ld %%F {aprers| | Pecanagdelvy ivdidactipal t he
?e\ﬁ' Ce[ 33@% L atnel &t@t?s mitfbgm, laﬁi?o g@%m&las{mtmg@iyewga ar]@@eamédgemor the
i ke n electrica conducfi ve can be forne
overlying the qreﬁsrwerecdgdmmxetten @(ﬁleenhc@wdmnas@f thenjgterconnect structure
el ectrical | y- cogfic tcne%f%dﬁf@ldt é%ﬁb&%@aspﬂagscemn%%oahe% chif Rlvenode,
port, or connection poi nt P’ e I nterconnect structure 100, and the
eIectriceIIy-csn@acmﬁv@uwdémmrﬂnheﬁﬁesemh@méwoeﬁ@eﬁr|caI interface
el ot 11 oal |y- olnaler i S S FortBor [Sfich kP A8 enr thiumep overlying
source, gate, ﬂmcﬁxaumnphnduunangdﬁﬂ@rIﬁevwﬁQHEUDde@MbmEpheﬁdevice
substrate 102. Ihe ol 8611 ERLILARONANENLY BRAT, dh0a LA 1f LR
using any desi FEUHY P& é Sr opr oSk’ réﬁ1 t he
electrically- candumhmuetmaﬂmﬁ&@bmmhmmoséﬁnmddmaﬂymhmnéaqumhoﬁm

material, such as re c er ofr
el ectrically- cgﬁHU§$@V@“ﬁEF¥ﬁﬁﬁﬁsﬂga qp§£ﬁ@ed?%%’ﬁe§P{ &k ob4%
enmbodi ment, hovan@ked idTCh UghaRgalalhbwih@ Uifean dlaalid muaumlaﬂnl wsnanehll ver

and silver alloys, and so on. h illustr ndi_n

certain Iengthpﬁpﬁﬂﬁ‘f%@bd@VFE “%EB F%&%bﬁﬁéwa?%@m f% Fmggﬁﬁﬁgions
of the el ectri galnkr RONMEILYEHRAILLA BakheMRIF MobtiNaehiebOsheNt S.
Mor eover, nore than one pillar interconnect 180 nmay be coupled to a
singl e el ectri BaMPYErcofeucy faes padmparisd poBs2i*Pnat ki FP‘Ef‘égq sipeic 120
and the oxide Layef.idsG dBohLGBURI [RROVRI bS!S G Ning@binycapguct i ve
pad 110, and surround the perineter portion 162. The nitride |ayer
120 can be for when fhednicaryrcapprbphatdngly.tthy weailiewhislndd comebsadi ng
silicon nitri d%?ebbeAsthFé%é?blg‘&Q Id@fom?é’t%% d%tﬁhl hpcel oW, uﬁ?%lnblu‘lfoqe

| ayer 120 defines at tion o recess su as the recess



el ectrically-conductive platform 160. The nitride |ayer 120 can
extend along the electrically-conductive pad 110 as far as desired to
work properly with other features of the interconnect structure 100.
The nitride |ayer 120 can be approxi mately 4000-5000 Angstrons thick.
In certain enbodinents, it can be thinner, or thicker, as desired.

[ 0033] The oxide layer 130 at |east partially overlies the nitride

| ayer 120, and is shaped to conformto the shape of the nitride |ayer
120. Thus, the oxide layer 130 preferably defines at |east a portion
of the same recess 132 the nitride |ayer 120. The oxide | 130
can be formed Prettiagy: ‘gbtﬁk%'ﬁ?f bl e Peafererisg i ang oRhioping i kox de,

or a | owk mat efidh@hing €K kelQs-heWBingl3thpeadt, Red &pq. oxi mat el y
4000- 5000 Angstrons thick, although in certain enbodi nments, |t can be

thi nner, or thi®Rek Abc gedigedlek aphrivghsraior peferele @Fptsdifivnt |

[00341The ni tr h%1;2me&@lnggqcﬂenelc%ﬁ%ispl%ﬁau@,a& S8 Y€ RS ohofifitiohcal
insulators. Additionally, although two passivation |ayers are

i |l ustrated, néme weh fewert cuteripk iprerdyimidon aoilfpafcehly. dabsevneht s of
the int erCO““e%néfE&M%tHre ?0@(95@1?1&@%%9&2&1‘?1%]:%&&&%1 qn@%éhmnﬁ ock hUS,

certai n enbodi nents cah e a sing assivation layer, white others
can have two orddthomeif C{CGj@QSI}CTﬁqumésS kicemposgio stridure drvings plurding ofbl ock

140 can be for . rlyvinpg. .t - congrct | 1 The
resi | ont bl oclTd! il & SEALHRRN KoREORRH) KRRRE. 1H
electrically- cmﬂiﬂmttbvéc ﬂ)‘ﬂ(hhbf d)ct’plnt%@; aasctsn’rgnum pribm, deuglainnt to dny
embodi ment s, N A& O prcpod ]A L t Id qalc;re(i: cal%% 0 30S8ed

adj acent to thgﬂgﬂé%”F %gﬂfﬁjégﬁﬁuc Pwégﬁha i ?eraq %
resilient bIocks&ﬁﬁmiSﬁ&%ﬂb@seﬁxaﬁuﬁrMaﬂEFmahqMammmgnﬂhnﬁaMﬂaﬁast|c
stress/strain nechani cal properties. Thus, the resilient block 140 is
sui tably deS|gH%@ and configured to naintain its undefornmed shape

]ge- g., a rect aqmrgblar Wh@(i&,)l:c'hﬂb&ﬁkuﬂboﬁtﬂedav‘étaftﬁckdd%w\é?rhmgﬂneﬁh a
orce is inparted to the 140, it can undergo, el ast tion in
response to thglef%‘FeéleeXte&ﬁ‘&grdE‘P‘ﬁr‘H%C(‘]:E)t”FEﬂEY ‘iﬁ’ﬁ@l‘é‘f‘?ﬂ‘?ﬁ%‘ﬁ gﬁ g’é&%ﬁ ¥ t he
force is remvegd. m&aﬁ%dadggl Wi thsilies mb@maubllbom #4R teatorakisar b
stresses through elastic formation, rnuch like a spri cushi on.

Accordingly. 1 ikknesm a An Do) T idhr B Peres PeastB S
cushi oni ng bl ogl , QLGRE ARG TRHR daBbing FEFiES $7(RESQbRE:IC O IRNT

and so on.

resilient block 140 preferably has a height less than the combined height of the
surrounding nitride 120 and oxide 130 fayers. In certain embodiments, the
resilient block 140 has a thickness within the range of about 600 to 1000
Angstroms, Additionally, the resilicnt block 140 is preferably spaced apart
from the nitride 120 and oxide 130 laycrs. In certain cmbodiments, this space
can be within the range of about 400 to 800 nanometers.

[0038]  An adhcsion layer 150 can be used to facilitate adhesion of the
clectrically-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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[0036] The resilient block 140 is therefore preferably formed from
mat eri al s exhi biting such mechani cal properties, as well|l as ease of
formation. One such type of material is a polyimde, and preferably,
for easy of manufacture, is a photo-sensitive potyim de. Mreover,
the resilient block 140 can, if desired, be realized as a conposite
structure having a plurality of different |ayers, segnents, or areas
formed fromdifferent materials. The resilient block 140 is depicted
as a rectangular prism though not to any particul ar scale or

proportion. Accordingly, other sizes and, scal es n be ed as

desired. Pref oty ety PLANl PEHEAIY SEkuTaD Ris | daftiet iﬁquarhcy

quadrilateral shaRger bR 7l6Ie theedbdti@Ny-coldaakye MlfosAN 6B aTRUA the

t hi ckness (i.e., height, as neasured extendln? above the

el ectrical | y- cerguerd vidc padaces 0f . thppesilisptablpsk T4theamBsk coneidhbY dit  of

the resilient blagk, 14Q isg | ess than the conbined thicknesses of the
nitride 120 and oxide 130 |ayers and by a suitable clearance that a

desired thi cknE¥3%of Theadwpph Mychdst Pncorpose alHOBBINT, O HethiomTlis, t he
resilient block 140 aEeLERRI HalASnacleiha LRARidAeLEATRINed

hei ght of the 55&%%&%%?ng(%ﬁtr? e 128{an 15Q#§§§%30 éyers. In

certain enbodi aehths materénl pesd farehe clsbtoeklyiaadustiee pacd hikkaneseopigtt hi n

the range of a 0 0 L[ ons. j 1 ER'S asi | i ent
bl ock 140 is p?@%err gg&/& s%lg?gg)d g%g‘r%%l[ DI pcfififlol; QBN SBRECLAS 1o
130 | ayers. | ntheettraigh. dibodiesmntsyer { H endpdomed by absputtaring preceshe
range of about ,400.t 0. 800, nanonet er,s 00 An. adhesi on | a 50 can
o tsed to 1 aciitrt e daE TR TEr S R rgaph duf PRSI Rkl §hoa

pl atf orm 160 t Bavkhaubsesitikllyenti folh ddéknddOsuainas bedvdeh @0 and 40 Angstroms,

el ectrically-co duaiivq. adnliov_ag describgd in nmore detail bel ow

Accor di ngly, t HECHHls FERnFs ot vore Betveen SRt Bet ween t he
glectricaLIy-fpmdmctiVﬁsﬂb@ﬁ&ﬂwnm&ﬁﬁﬁaMMMﬁhﬁEB@&Q%ME@bWbB@@%o&&O, and
etween the electrically-cqnducti | atform 160 and the .

el ectrically- cglﬁ&IP&?’HC%I&S"%P&BUTIBPE‘&E(gﬂg]vmm‘;eﬁt éﬁ@‘ ?‘g) Fhﬁ’eeleac&I‘Pé‘gY'on
llayer 150 is prgligsablNatfoth Mg dothptib® 4 g&fSseri foriddnel a2 4ddl fl@apbafy and

oxi de 130 layers, and it covers the resilient block 140 and the
section of theP@fietdr§-cdibeyrcEBRisudeitior Fadrafaebly ceapeds st sntliche

perinmeter portjgh Lo2pab tRight SChE [L@bhibide@MEY CEicwg Inh%sar%m 7H60.
Thus, the upper and side surfaces of the resilient b?oc 140 can be

covered by thepPurdsl oncilayy ethe ygpimeten OBYtorhd6h diheé siceiteltablesk 188 can
conpri se chr ompuhn0nin oGy A HER el - OWiionPhloE N@Ns PRGRER! AL DRk

pr onot es adheg%[t)énmgg1 ttweedgn% he rgﬁsi Icir%%m}b‘;g@k 14%[;%?@ “the mat erni al
used for the elnetlG idcdlid secesoridcbirespoplido tOspees defined dypbe canpeicor

copper aL1ov) g Y8 LR REUD LGRS EL MUt
process, depositl nip ¢drtapnerhlfveiments timopmmester portioc tIHE eal 00 .cofdidered
I T e
bet ween enbodi m@ntwhile the capping portion 170 is only the portion directly atop the
resilicnt block 140, In different cmbodiments, the portions of the clectrically-
conductive platform 160 are therefore referred to differently, but still perform
the same functions and have substantially the samc features. The electrically-
conductive pad 110 is clectrically 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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100401The el ectrical l y-conductive platform 160 is preferably forned
over the electrically-conductive pad 110 and resilient block 140. The
el ectrically-conductive platform 160 conprises a perineter portion
162 and a capping portion 170. The perinmeter portion 162 preferably
surrounds the resilient block 140 up to the height of the resilient

bl ock 140. The capping portion 170 preferably overlays the perineter
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 port PYHNIEAOTERG AN BF dafme égpﬂﬁiﬁgﬁgﬁ%gwgé[ 28 TP | n
certai n enbodi nesths,endbB@inRek im®hieh tiRQdlidsidn 1821 Maas bengemsted eroad
extending up to the naxinun1hgi%ht of the electrically-conductive

pl atform 160, WiiTE¢HE RappiAtlissPiquEhveL7g 'S SRIPFIPRE" pyter ot
directly atop tdiend @shéd GRLiPbREe shftlec dfﬁh@blf:cftﬁé#l?koﬁ‘dﬂé% ntig, the
portions of the eIechlcallg-conductlve pl atform 160 are therefore
referred to di fherdiseipylayputsocep piill Renroupterietssrehs sifneeisgidhand
have substanti gl disiS@TBE BRIKiRSer JdtBore| @C tHilcGRlkwF prdbstsve pad
110 is electrically coupled to the electrically-conductive platform
160, i ncl udi ngpredmghlicextends i ad ipreonple wall eesiapping pgréen 1700041] The
perinmeter portj 62,5 : ' € ¢4y t he
resilient bIocpﬂﬁﬁﬁ agh§%ﬁgﬁ%?%?@hg7igﬁigg%hgg%§@t%% §|3§§$§? #%e
peri met er port hoh ad d2cimd abevcf osamd cabaipmetis st leegicomefeapention 562 as
shown. | n other. enbodi S _Ln.whieh.. [ . , _ . been
renoved fromt he&gfﬁr fg{:%%@ £ :P ﬁrél\sgllgdg?ﬁﬁ?%%?ﬂg?icss‘éﬁ%&%?? }\p;@d%dggncﬁgl, t he
perimeter port hduptell 6@ co@nthb eesflenndeckdidd eotdndingmulishatigdly faadlel ofthd he

el ectrically-conductive pad 110., . The adhesion.}layer.150 can.still
forma surfacee%%Pﬁ%fﬁmPiglgi%‘iﬁél?gaggg?%%oﬁé'¥ﬁwgﬁﬂmHF%gﬁﬁf%b and
t he perineter pagthetreed @@bodilentpermhaes@binpontdfgRrih6@r porabe abhiyd

extends upward to.couple wth_t apping portion 17Q. . [0042]. The
oAppi g por 1 oftoss Pelisnged pirinkty GRER ERRPRY RF R i ang,
igzdesci [ |de %A_ aveio E@sﬁ%y%ﬂﬂdﬁ%h@ghtaﬂ?@e htglleddoezd ﬁl%i@,\(idepfl)’j(ﬂ on
as we . e cappln pOI‘thI’] |s_re r asu s'an‘tl Yy
pl anar menber dASPt ddUt CHIRAPREOT B8 Fq”’ﬁ]@?ﬂbei‘f‘ﬂio]c‘%f 1%6*;%%%@5119
substantial |y paf abdt@baillQokdueti@ QetdrinCRI! pefBRBURITS HE rddadl shdn inThe
t hi ckness of the capping portion 170 can vary between enbodi nents.

The conbi nat i offeoitrigetGmed axidp bt p¥#s- 162 and cappi ng portion 170

preferably havegaznei ght RRAUE pbiien al76hE Inablit- SORAMGT indaPafled 10
substantially equal to the helght of the nitride 120 and oxi de 130
| ayers. Thus, pereneenbihsamicsneapetey quids bpinslaty ip|tirckaximom exémest on

| ayer 150, andgel Lcald y- d [ : i . a ills
the recess shogﬁlﬁﬁb%ké£#ﬁ¥#?§£ %g%(éﬁ%a%g%gg%gg%ﬁﬁéggfég&& ﬁ%{The
cappi ng porti opcritZ@crthasrtian bt eas Perckmdsepcrassd thin esnet pleek nidber .
The outer peri L. Of L er. LVl X170, ent.. of _the
cappi ng portio%E§§%pg¥h§y%§6b?%§Q%%F%ﬁ%%o%gﬁwﬁgmgﬁ%g%ﬁ?%HH%§%?%%
peri neter port bbthe I&Dicasblotk ¢ endlsithiorths sinthisoundsy lok @nter pérowdker140.

Accordingly, the inner peri er is th undar escribed by the
outer edge of é”P%%%P&gﬂ?qﬁf86wp%ﬁﬁﬁ%%2@3%?@ﬁ%&gvﬁeﬁwnﬁgP@ Shdary
or inner perinediesion tahe icappi ng portion 170 i s supported by the
resilient block 140, rough the adhesion |ayer 150.,.[0044] Th
bor i eter por s [N o2 T ROk MG BB OEE 1O P CE R PGyl
composcd of a highly-conductive mctal material, such as copper, aluminum,
sitver, gold, or alloys thereof. The perimeter portion 162 and capping portion

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




conposed of a highly-conductive netal material, such as copper,

alum num silver, gold, or alloys thereof The perineter portion 162
and capping portion 170 can be integrally fornmed as one conti nuous,
or integral, elenent, or they can be fabricated as two distinct

el enments that are attached or otherw se coupl ed together. [0045] The
pillar interconnect 180 can be forned atop the electrically-
conductive platform 160. The pillar interconnect 180 preferably has a
substantial ly cyIindricaI shape, as shown. The pillar interconnect
180 can be forned,di.rect]| t he .cappin [ th one or
more. addi ¢ onaloBndUeeroh o dybrE FEr Ml apbuty aklfec B oltebdls’y
the pillar intesptidnegthel80 i s conposed of a highly- conductlve neta

mat eri al, such C | um num al | qys. t her eof tice,
Che i 1 arnt RAsEoPREL pulr Wi B et an e otmiet e el m

1ﬁ0, and the ebaﬁhan@gizllhtycnﬁpm@kugémeepplafal idtdQommlett C8N phgeritoy g 4 rom
the sanme materi 6 itignal reference to FI 4, a top
view of the pi P‘I%é‘i““'il L%’f!\ apegds SR nc éﬁ‘ﬁlpf{b“ BB‘?‘?‘?“B?Ff%%C‘EPa‘FF be

seen, with thefdrae@ﬁlrm Idﬁe&@&dpw@ Srtidh €70 AP Rith BnP @F trlodd addli@bnahown
in dashed lines. The pillar interconnect 180 can be seen to have an

out er di amet er Sotgustde Ipers fsted thesobetween o freerablguiigdriyer ditefcpanepiase

where it coupl eg tlsocarhﬁosai %@tar h@ﬁiuaénafen@&%wqm@amfaemaquappeT he
outer perineter 184 of pi i nterconnect 180 can be thought of

as a footpri nt algesum, mrmj 0t’41§1et:f7@ﬁt detpragtisa tbetp%eenntt:rﬁeumtl @) the
| nterconnect 1§@ctﬁﬁhqutclaﬁtf Qﬁmﬂpfé()' Qhu é%iecﬂe CLRAR Yive 'b{}:giﬂpt er

perimeter 184 o terconnect 1 |ne unded
entirety mjthinﬂthemﬁwmeﬂﬁpeﬂhﬂeﬂmwm&@gﬂof t he cappi ng portlon 170.

Thus, the pill a4, kNt egaan: faﬁtﬁqi&?({’ef&e&cfee{oa? LFOPE’% e%lleBVO&} ﬁo fARP! ng

portion 170 in"an area en the resilien
Accordi ngly, |nmaamneﬁehWedKENQQMntWMpnmepamtb@ﬁcmmemﬁoﬁkaumm

e oor e PRI A R ORBE AR P AR E BB v eR e
configurationSuu@aﬁﬁ&ﬁTh@cp1bdﬂ%ntmhﬁmaﬂmnecﬂmmﬂﬁx@&ﬁrb@uﬁﬁmrmunded

by other material, such,as other ssivati

ol et 1 cal Ty~ cOPMIEE RABTEFEIS CRRBTBE PaOMorS o Eeddsy pibciivi
devi ce or circyiatfolaei 1y THPduesrRRtieGcr ToeoPiht palar 1nﬁﬁrafnﬁaﬂﬂne@tan1s8£ can
have a termnation end 182 at its tqp, relative to

electrically- cﬂﬁaaﬁt?v@;ﬁdaoTi@'d?ﬁ%bW%ﬁH?ﬁaﬁﬁﬁn“%h e%%?18§np%@

snoot h or t ext i@ehnAsct ARPLIRAIPRE adpPinkQortioda 76 Mpicay A, At Qe PBiheter

techni que. A sol der bead 190 can be
184 of the pillar interconnect 180 is defined or bounded entirely within the
inner perimeter 172 of the capping portion [70. Thus, the pillar interconnect
180 preferably couples to the capping portion 170 in an arca entircly 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 ecmbodiments 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
nccessary 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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formed on the termnation end 182 or top of the pillar interconnect
180. The sol der bead 190 can be conposed of |ead, silver, tin, or any
other desired material. [0048) Stresses fromthe connection between
the interconnect structure 100 and external circuitry or stresses
fromthermal expansion differentials can be received at the sol der
bead 190 and transmitted through the pillar interconnect 180. The
stresses or forces transmtted through the pillar interconnect 180
are in turn received by, inposed on, or experienced by the
el ectrically-ce j Jarr ) 1€t
ol oot 11 al 13- cOnuEbh YR Brhailh Tha B o TBEBHAE phfPmiercomnect 180, The
bl ock 140, cer sdiler =hd d86 s bsuaohpasd POHtsil.onkkbr, dndoc anpetbssiosecd
stresses, can b%i;rpnsnitted to the resilient block 140. The
resilient bl ocK¥48" can elastically deformin response to the
recei ved stress®ds] t hErrebss fdys chdicogetthanbeawekni thiiilteicomgett stasngid ssi on
t hroughout the . interconnect structure 100. Accordi ngl t he stresses
Fecel ved 1 rom Sl BRI ETEORERTSreRE: G a8 el skl 54" can
be isol ated froemetded itedkuiodsr ROt OOt ity thidtitted OREQIFHHESpiller 15
are cross secti onal vie@% t hat jllygtp%;e t he fqrqﬁtipn of an.
exenpl ary int efMURMEEE K udPBr¥eret o4 OB (RMIRIETDNTANS d. PHife
i nterconnect  sidiiednde® 130Qrcdiasenirbedcagy i &g of alcticakedyime
accordance with the process described below It shoul d be appreciated
that formati onCSFriglErerEistive RBFaIMeRls Batiuich ey slectdsily raRBsivos
addi tional or altEmhabe KecorpePIo hehkeGhenMbldck nad, RendxMass ivel Xs
descri bed here. Additionally, the nunbers used to indicate certain
features in FI &gsiomsl pml gerepresiive sHprscsasa Be dagiuNad, todhe sgstliephblpck wher e
appli cabl e, t o NG BRANYACIATERLEG RYy GO0m ifddhilsonahe fealur es
and/ or variations can al so be present, as described bel ow. [0050]
FI G 5 depi ct sst¢secss datebp abhodtiay thgedndenhihitias sreatraissiol thowshept fthont
end processi ng; ,Qr. tq.f Lo of. jnte nNeGL . St. J .
FI'G "5 dept ot o SR REd Rudite 6 TR AR, BB SRR P HH SIEEF
process after ftonpatitgnsefilas tewmat exmubst, cat'le 4d&ed &om other features,
electrically-cgpg%gﬁg%g pad 410, a nitride |layer 420, and an oxi de
| ayer 430. The 119°Ust "al'ed devi ce substrate 402 can incl ude any
nunber of | aye{@48f dFiGResedtarv@barstalossl viushhadluayers fadnation of
senm conductor _materi al .Ia%erston d%el%ct{ic nat%rial§ .condtctive
metal layers, 8% c“MBHY iHIEMHEH atBOHEADr ds S CHIMIULO dPYi8% dL¥ ces
(e.hg. : ftr ansi str@crrsannccelseadtmrbqadl) de?nbagitg,vc imygfctfa%ﬁlatcdcimgam_tdaﬁas, and
ot her features that are cqommn ound in sem conduct or devi.ces
Addi ti onal Iy, aﬂwpﬁ%w‘ﬂ%ébgeéwfheé%%ﬁb&a eI ChearpEd dhat SERHAR o des
and nitrides, atfRedit BRb&IIMAIS carS Hehdasn} @WmKeradTthddltiohal @Velternative
dielectric materials can _be used as well. The nitride 420 and oxi de
430 layers canS&ey vehids Wil gigt ibRdixeasBry dlescsibesh hetgy e Additignallyethcai n
processes, as dgscdi Ped aliRWe b Haftfrlseh HiBE St Melsl arnRSisdeRI Cct ed
in FIG 5 has been provided, material can be selectively renoved to
forma recess 4®p¢, agcrihbiin whereppdicale, Mgy dayabednsingiemeited i) 3P0.
removed rom t Rfyibid kARrd 20BNt dRa A% bAYRLS, HGinpEbdofnown
process techiques. For exanple, a suitably patterned etch nask can be
formed overlyi H§58he GEperdopigistthe senvfondheiod@gice anel stalvcfobewihg sk can
be used to sel Lvely: et ; i de.. L4 d. it | ayer
420 to define ?ﬁ%ng%%ggE@gj$Bgﬁg?%g§8#5¥?#H§§$Q%§¢§FH§FQha%%??%|
ext ends down t deptitieareinectcdigabthty -1e drdctll vebrpadndiesy dicpfambige, t he
devi ce substratge 402 may requisye. a pl.uralit €. g, ens, -hundr eds,
Chousands, or bt drer b Er N fu 2 Rrh Besehitb®e fut alotmimrdt MSEE hougn
only one recesd42(32d hrooxidnieydr ABer Coniastatsit deuect wutatrats 40k pincihdddd n
FIG 6, a practical enbpginen¥dqpy Ftch an array of recesses in the
Lrieren a

any number of [ayers o materials, such as’ layers ol semiconductor
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partially filled with a resilient material 500 (see FIG 7). As

menti oned above, the resilient material 500 can be a photo-sensitive
polyi m de, which is desirable to acconmpdate subsequent process
steps. [0053]1n certain enbodinments, 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
conformal |y deposited such that it conpletely fills the recess 432.
Accordi ngly, during the deposition step, sone anount of resilient
material 500 capips, d8RASHE @Qlc@?{@rmﬁt@@d@xéoqgucﬁ'?’@ nle@Y Qhyerd 1R, dnd
illustrates how this éxcess material 501 (referred to ‘as
"overburden") #yeppiatss fqapecsogiche a3 agdre HgQcesDigbhs FERsHPrDf algsaical
resilient matefi ) L ' '

ecess 432, 1 ogut pRuIlonRyon, Bl WEakREl Pl tohlrbh okl
continues wi t hiropenigmdnaeredpiings.ol Addiogrdp fthstabpspecifin compeundeger d,

FIG 8 illustr t C. X / e durlng
Which the rosi Fetcﬁ’é %hcg{ggrogld]e E@%&?@Eé tfed %?e'u'&% @él?gihdgvl ﬁﬁaelﬂzm
material) is ekpokdictoic madhiratsi con bé eaeg ag V\Ieilgﬁt@ nﬂnai¢|4ag asd pxléﬂ(ﬁfﬂl ned
pattern. A sel FC&I ve, ghot cc)lexposu%l evi ﬁsffp [ Hcr e1a!%atrt er rybadasgl ass
| ayer 510 havi né 3 “SUiPtabrie ® gl? de néd“t N&r E8R RN BE sposed
above the resil¢sentiedsatoet i al 500. Light 512 of an appropriate portion

of the electro etig.spectru and ece ril |S|ble

Can be provi delSBE  ARER SonEte He SREiCBRREL B JE P iR ough
the patterned ghrss! daﬁyeﬁel&ll()eiyaan@h@vmfoub@Qé@iﬁ@izu&tsﬁﬁlwﬁ g, 514
will pass throu h t terned gl ass layer. 510 _in accordance with

the design of @IEﬁQtStSé RS FrowRed direr Bsmititn g2 apd stida PP ghers14

can be sel ecti yghy walllihdwpocQl tdRVBesa| R REnMO A RALIAY lp§&dr1€e%l Jtdfhom
tight 512, allowing for filtration of specific wavel engths,

desired. The abiptksta de fargrd osrlyingdhe wpetulopqe tbﬁr‘b*&em thactel m@‘ﬁfe

exposed phot 0- sgNRI ki@ skiegivklyeth tﬂ@-&@ﬂé Rler 4@@ aﬁ@th\é"ﬁ!tﬁde‘%ﬁ‘ﬁ?ﬁ@é Rod.
The illustrated enbodi nent uses two otol i t hography ste
tF@ dsg%@vn tghes hown

sel ectively reftie the rpest $8n Poticrbly, theimovelmt materielrdxn
in FIG 8, in aegth&&P c&tlcﬁrgtwea Jd.u§{0edbtl bLIQE'tECCSEIh% dc§1]c£ @tﬂﬁ&%tﬁo?g%%o the

portions of the resifient nthe fil recess
exposed resil i sntirgrapbrdlay (&Otcns itth@ndbdeiws#:@pb%dn mqjgnfamcmp!pmdprl at e

ocat od i n the ey SR SOMRR okl Glls B by TRIA R,
recess 632 depstutceldc isnlcpic@d i® Fiept, eaaaemmltdrrdaoqjmmnu ooy ofh therrnesd | i ent
gtatesrl al that Q}%gsse%e%ntiigel‘ﬁg}/deedla?esf o Sad! ltE{e (C)))]:idet Ii]e{ %1 |4% tais ai{ee e%V6| opi ng
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 [east
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 subscquent 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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[ 0056] The rermaining resilient material 500 then can be subjected to a
second exposure and devel op procedure. As shown in FIG 9, a second
exposure through a second patterned glass |ayer 560 can result in
adjusted light 562 provided to resilient material 500 al ong the
perineter of the filled recess 532. After exposing the resilient
material 500 with the adjusted |light 562, the exposed material is
devel oped to formthe resilient block 540 as shown in FIG 10.

[ 0057] It shoul d be understood that although the illustrated

enbodi ment depb&ﬁzﬂetlé TN @le BfesPatar %%lidﬁg@rd&fngtﬁesaépbﬁmngﬁasts‘cmmal 500
in the recess 632 before the removal of the resilient material 500

al ong the peri ABP&Y obfiestlival meledd 509 3an be Hepasiisk et dresordbut W lseer.
performed inr K?“P ugFa%%rh WO g%@?&cﬁma{chﬁf f‘oﬁt £ERRAUD s SOQWRbA ! G

10. Additi onal e- exposure ographic process is
depi cted and dem!:hfﬁtib@l oxigde éclynlgl"é) | Peivogeaphitle gsibed swatersil 360, now

or aduated. sel gakivg ks Al hAD AOGLRL4ELOLIALLSdiEFREENLEAL I ons to

selectlvely rean resi ‘i en can a e use Mbr eover,
a doubl e- exposifoédll it ffblgrcaquh[vlc cantmu@s&ﬂcaxm o1 more @hbtalithogmitgditesnt s,

enconpass only Si .0pi. N both i.rradiation steps.
The exact tech}]nl tcffl'j"e drg’ lgjI%'I 1ils\t/% 5%863 n%al?hé%ﬂplo"m TECEr P8P 500

can vary bet weéumimgndddch uﬁenetsss,entbnﬁtmm eftefwdldhyis & pBatbansitive herkismat i on

of the resilient block 440 s ace rt fromt
oxi de 130 | ayeP¥o5EsOsiaiRA @éh%pg‘“'mb[ 6@5@f}]‘}§fit9é’lﬁc'?’or ﬁaﬁcﬁ(ﬁﬂv of the

resilient bl ockhot@dqp@suwwpﬂceﬂmuh@qm@m@@egﬁl@ Didek 510 he\qa@alqmmm of an
adhesi on | ayer 450 ee FI ‘i%@?ﬁ‘flThe adhesi on | ayer. 450 ca

deposi ted usi nahOé?i Rasfivedd é'wppwéw&}aw&ewﬂe fr M 538,

i ncludi ng sput Lpht A ofPJnaf BlopRdtY portibe o PAB & OFndAYRY spA&Ring Whi QbNdS
the resilient block 4 Xs descri bed abaove, the adhesiaon | ayer 45

can be forned %‘%Cﬁﬁa‘t‘[bie"‘%"‘éét&hi €At by eayirdtdc dirsredpiaaranly e INcrcRRFleces s

732, as well. mlr@wugy&%anm@&4&&5@%@%&&Iayer material can
occur as well. The portion of the ‘adheSion Ia%er 450 fornmed al ong the

el ectrical | y- cN8dct i veiupiad lighth 6 peill oraltpughalic pettareadoyasd layer 510

[ 0059] After th I n al ly-
onduct i ve. mat oricar Bt aan b e e 1Kol SRR o BT R FEAT0

as shown in FIGht§24 canHJ@ belleetmemadmktte;i @drdtdtciodehmagtenstiad 18 dichts
typically a mej f’ﬁl, allowing for filtration of specific wavelengths, if desired. The adjusted

light 514 can adjust the propertics 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 cxposure 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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material. In preferred enbodi nents, the electrically-conductive
material 530 includes copper or an alloy thereof. Alternatively, the
el ectrically-conductive material 530 can include, without limtation,
al umi num or an alloy thereof. [0060] The el ectrically-conductive
material 530 can be fornmed by a suitable deposition technique, such
as CVD or PVD techniques. Preferably, the resilient material 500 is
conformal ty deposited such that it conpletely fills the recesses 632,
732, both surroundi ng and above the resilient block 440. Sone

over burden 531 jight 36268} i8&t (bl EidnY nRRAAUSHN MEndTRE §EdAkeOFANE &NedE
formed atop the overburden 501 of the resilient material 500 and

over bur den 451 '&EsStHE. abife srroming direresilisy. mategal 30, edth dhe adiypesd liggb

preferabl y pronps eg. aRghst@GalckibRleR Va8 NG rRahye&Dichh&: Eke%% hent
bl ock 440 and the electrically-conductive material 530. f0061 After

the depositionsefwrenéderifeal | y- conductive material 530, excess
material can b l%(fS?fmvgpshIoﬁl‘&rHctJ}l%%lht%ﬁEl&?'ﬁﬂﬁtﬁ%h I HELHER dilataee Fl G

13). More specificall e overburden portions of resilient materi al
501, adhesi on MKeyes taEdval aihd belkddiver ohldsyientondemdt 50 imticericat 6331 can
be renoved by pol | shi r .dens .501,..53 ff th Xi | ayer
430. In this r@%%Fa@eﬁﬁg5%€gf§hr%§EQ§5$¥$g%goégﬁ"%ém}%ﬁb§gafﬁﬁhe

chem cal mechamiccal73pothe spdratghpandbe perfigmeChvPeyersisorde td hehioxitide

| ayer 430 as a _stop.layer, sto er, t.ermmnating | or_endpoi nt
measur e. Afterb?W%l%NE %@gge@s?Kgﬁgfreﬁﬁ%ﬁﬁ%&mepéggﬁi@éﬁ#?¥88WHhctive
mat eri al 530 i hidboydelsc theepas daEtted apbdéscobed46 ingRditbapphitgrptd | on
470, collectively formng the electrically,conductive platform 460.
The el octri cal Pyt dReETy 5SS Aordi g0 S btk Forktitigns to

472. Pref er abl y seltdtieci@l etbid elllicyt- GaRdacsioveanphigd horuir@6@idasca hei ght
mat ching the level of the surrounding nitride 420 and oxi de 430
Layers. [0062] Ao e PREAPMUDIOGEE g4, RIS FRPATIMERIS AU PasH

electrically- eppdugita/@vBbpih@kicp MLLEANAEGAIABRPAOR KA technique
el ectrically-caonductive platform 460 can be forned. The pillar

i nterconnect 488 isslepipelerampyinpostilicehedtemnlt RE0 usper vaur belveey72 of
the cappi ng poLhbIm&Ake vulfiereRbly @l M &F GRRREGT or4R0 SRR BB I @fgmed in
any suitable manner, including a conbination of known deposition and
sel ecti ve renoviked werhiogubsnitifled 2pand axidd FodpssnmebewudFgal). be
fabricated in fgRer dangg: hiRcPWeRk! ARfndBoLE e B Yhddigh and

procceds with the addition of an adhcsion layer 450 (sce 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 tayer 450

can be formed atop the clectrically-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 clectricalty-conductive

pad 410 optionally can be removed.

{0059] After the formation of the adhesion layer 450, an electrically-

conductive material 530 can be formed over the resilient block 440, as shown

in FIG. 12, The electrically-conductive material 530 is typically a metal

material. In preferred embodiments, the clectrically-conductive material 530
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sem conduct or packagi ng techni ques, and such conventional techni ques
will not be described in detail here. Preferably, the pillar

i nterconnect 480 is coupled to the electrically-conductive platform
460. Additionally, as shown, preferably the pillar interconnect 480

overlays the resilient block 440, and does not extend to overlay the
perimeter portion 462. [0063] As shown in FIG 15, after the pillar

i nterconnect has been created, a solder bead 490 can be forned atop

the pillar interconnect 480. The sol der bead 490 can be forned using

any desired teghnidadeoph® RQRidlbPmeicht, ONidrR8vEIO! iRk BRELONIyeRAd HBde Of
the pillar interconnect 480. The sol der bead 490 can be subjected to
a variety of t&¥HiRrhtdsa gichdgpathopt inpifdpydluynen pef by fesetss, to

ai d_connect v et th Xt GENb-OTROARAL SRR/ 910 Chl BT hobked by u
[0064] Whi | e at | east one exenplary enbodi nent has been presenged in

t he foregoi ng detaiel dgodiesciestpiquarsuch as SNOUPrdP Y tepgbpiressi drefdrablyat a
vast nunber of Al epdpt: . ) i hat

t he exenpl ary gﬁ%%ﬁﬁ%%ﬁ@égg&gﬂﬁ%ﬁ#ﬁgﬁggw%%g%%?%%%gﬁgggﬁﬁ%gﬁgﬁﬁg%

i ntended to |i MhctretdyeessB3pe32, Apfhl suombiditg ynd drove oiref fegilicwtlilanr 4%0. t he
cl ai med subj ec tten | .. Rat her far i.ng.det ail ed
description mﬁ?P%gfggﬁ’3@?%%15&2%?|$%*“?ﬁyfﬁgﬁng ﬁ%%%gai%o%Weh?ent
road map for i fiphedenbitngotcherdasot iobdd resitiond maent! WO aedbeodbmdat s. |t

shoul d be under,st opd that.varioys, changes .can be nmade.in the function
and arr angem::ntﬁgE)Ppg]ie(e‘1 “ﬁt"&qv‘e{% ﬁg(ﬁt tﬂ@%%ﬁ‘??i?‘h dy?‘r%%a‘%rﬁfg‘dglé(dﬁ%mﬁt& i ned
by the cl ai s, awhfaehitdtescdoupies: banosn thethsNiahtendck BI0dint akesleaabllig-

equi valents at the tine ofbgiling this patent application. CLAI M

1. A method of “PBPRERa- Bt

act platform (160) for a device
substrate (102)¢06the metched deguIBibh SF AGGtrically-cond¥e@M @AtBE1 330, cxcess

sem conductor device structure 550) having an el ectrically-conductive
contact el emenfMaeiitpyan be RQ¥Gd, Hemdhe [nigreannge] syetue g0 ftre FIG. 13).

el ectrical | y- confléiGlckifRal60 Meafbrb@ldemBitiodslaiQdsilic@N fhaRrikIERe SKInt4S2)
ext endi ng through the passivation |ayer (130) and ternlnatlng at the

el ectri cal | y- conaudelvend shetdealyeioadishive (dopl A aeabt rpaeveiaby y
filling the repgffint4R2veWutdin@sdiesit demk oMRE 8hkal30( 295 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 cndpoint measure. After the CMP process, the
remaining clectrically-conductive material 530 includes the perimeter portion
462 and capping portion 470, collectively forming the electrically-conductive
platform 460. The clectrically-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 clectrically-
conductive pillar intcrconnect 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 intcrconnect 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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selectively renmoving a portion of the resilient material (500) to
forma resilient pad (140), the resilient pad (140) overlying the

el ectrically-conductive contact elenent (110) and spaced apart from
t he passivation |layer (130); and form ng an

el ectrically-conductive platform (160) such that the

el ectrically-conductive platform 160) at |east partially surrounds
the resilient pad (140). 2. The nethod of claim1, further
conprising removing excess resilient material (501) fromthe

sem conduct or gavit&Rush g&mgmeg tct:}hﬁrq&;ca%a%uae&dvbmha nBdralguad wlib01l)
overlying the passivation a%?ﬁ{feP . The nethod of claim2, wherein

the step of reRPvInEcsERedsE Gl Pc@e%ﬂnémd@@%%%hﬁ% it he

sem conduct or gﬁ}bkc@i%%crd!&fn%raﬁylec&b%'ﬁﬂf&rhelﬁﬁa%}{@ﬁi QNad @¥en, (130)
as a stop layer. 4. The nethod of claim1, further conprising

form ng an el e@tefarady Mg- Ribddinerjopecchpf averfapiy decspiient tblqck gy, and
overlying and gl&qLf dkdkyokn h@%mﬁ a&ﬂ%u%h%%%r'cally conductive
y_

platform (160), the electrica onductive pillar interconnect (180)
havi ng an out ei00|§éir| mas ehowWliB4YG. theltaihepillpentewerect had By cenaterlr el y

overlying the [%(?lhér e 4RA %P(b%q‘?)lq(:fi d?OéJ H%glligﬂ%gpc%n eﬁ%%Oal'ﬂ]ejﬁbtd erein

the step of at 'east parti rises
depositing a pbéli 4&0ckelnrint %nnta! ugmg tiedsend chdyet or pagvh Geostirauct ur e

EZS)SI VtaPIeOIEI)O: 38/-; ?Pmcril? i%%n%rdfﬁ of ?hc plﬁI arsx;[}telrt):on&elctajléoy ﬂ\éesgfdgt! 0Wd t45](? can
be subjected to a variety of techniques to shape it, including a reflow process,
to aid connectivity with external components and/or circuitry.

[0064]  While at least one exemplary embodiment has been presented in
the foregoing dctailed description, it should be appreciated that a vast number
of variations exist. It should also be appreciated 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
c¢mbodiments. 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 cquivalents and foreseeable

cquivalents at the time of filing this patent application.
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CLAIMS:

1. A method of forming a contact platform (160) for a device substrate (102), the
method comprising;

providing a semiconductor device structure (50) having an electrically-conductive
contact element (110), a passivation layer (130) 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).

2. The method of claim 1, further comprising removing excess resitient material
(501) from the semiconductor device structure, the excess resilient material (501)

overlying the passivation layer.

3. The method of claim 2, wherein the step of removing excess material (501)
comprises polishing the semiconductor device structure (50) using the passivation layer

(130) as a stop layer.

4. The method of claim 1, further comprising forming an electrically-conductive
pillar interconnect (180) overlying and electrically coupled to the electrically-conductive
platform (160), the electrically-conductive pillar interconnect (180) having an outer

perimeter (184), the outer perimeter (184) entirely overlying the resilient pad (140).
5. The method of claim 1, wherein the step of at least partially filling the recess

{(432) comprises depositing a polyimide material on the semiconductor device structure

(50), the polyimide material at least partially overlying the passivation layer (130).
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