1 An Interconnect Structure And A Method O
Fabricating The Sane FIELD OF | NVENTI ON The present
invention relates broadly to an interconnect
structure, to an interconnect structure for

i nterconnecting first and second conponents, to an

i nterconnect structure for interconnecting a nmultiple
conmponent stack and a subdtrate, and to a nethod of
fabricating an interconnect structure. BACKGROUND
Bonded wires, solder bunps and netal pillars are
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are usu fabricated on silicon wafers. Wre bondi ng
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Flip-chip technology is an important development for the microelectronic industry.
An optimized flip-chip device provides improvement in cost, reliability and performance
over a wire-bonded device. The flip-chip device also has better electrical performance
and lower impedance, inductance and capacitance. Aided by a self-alignment
characteristic of solder, flip-chip packaging using solder bump has excellent yield. An
area array interconnection format on flip-chip allows large number of /Os to be
distributed across the chip surface. This improves pitch spacing and power distribution.
With no additional packaging material over the bare chip, the flip-chip has the smallest



possi bl e size. As the flip-chip array pitch decreases,
the i nterconnect solder bunp dianeter on the
flip-chip nmay decrease correspondingly. One
di sadvantage for reducing a solder bunp size is the
increase in the volume ratio of the IMCto bulk
solder in an interconnecting joint. A higher
percentage of the IMCin tl#%e solder joint is
undesirable as the IMCis brittle and the fatigue life
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addition, failure is unlikely to happen on the chip
interface since Cu nechanical properties are nuch
bet tignliké BaresplmigcopddrgCp) pilla does tnbticdilapse daringarkfiow beldering.
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is done directly on the chip metal pads, intermetallic compound (IMC) formation on the
chip interface is avoided. The concern of solder diffusion and interaction with the thin
films on the chip is also eliminated. In addition, failure is uniikely to happen on the chip
interface since Cu rhechanical properties are much better than solder. The pillar
structure can also be engineered such that stress concentration and shear strain on
solder is reduced.



3 Figures 2a and 2b show a schematic drawi ng of a

conventional pillar interconnect design 200 with a

| arger and a smaller pillar dianeter respectively. A

key issue of the conventional pillar interconnect

design 200 is that the solder volune 204 and its

wetting surface 206 vary as the dianeter of the pillar

202 changes. The pillar 202 with a smaller dianeter,

as shown in Figure 2b, increases conpliance as
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mounting surface of a first conponent; a pillar

portion extending fromthe base portion and
subdtemt] tery ipar mmdiocpioarrdeyam @ltédnatmmumddmge&wtmme, and
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portion; wherein the base portion and the pillar
sAidAep are integrally formed of a honmogeneous

material. The base portion may have larger |ateral

di nensi ons than the pillar portion. The base portion,
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The base portion may have larger lateral dimensions than the pillar portion.

The base portion, the pillar portion and the head portion may be integrally
formed of the homogeneous material.

The interconnect structure may further comprise an intermediate layer
formed between the head portion and the pillar portion, the intermediate layer

comprising materials other than the homogenous material.

The intermediate layer may comprise TiW and Cu, Ti and Cu, or Crand Cu.



The base portion may be fornmed on a contact |ayer
formed on the nounting surface of the first
conmponent. The contact |ayer nmay conprise Ti Wand Cu,
Ti and Cu, or C and Cu The honbgenous material my
conprise a nmetal or a conducting material suitable
for electroplating. The netal may conprise one or nore
of a group consisting of Cu4 N, and Au. The pillar
portion and the head portion nay have a sane cross
sectional shape. The pillar portion and the head
portion may have a different cross sectional shape.
The Tid bage puticn may dediotrhed basecqpuadtilayer feyneduaore the mounting
u';%gg o?fh%sfﬁ‘stst%ﬁfg}oﬂgﬁﬂ shape. The pillar portion and
base porti may have a different cross sectiona
shape. The head portion and the base portion may have
a safR an@a%sla@sFﬁ\b%ahpné@ _-apy& heaf BOr bl @Pafi8y
the base portion nay have a different cross sectional
shape. The head portion may have a surface di sposed
for 'Iflf%ChcﬂﬁogfbrﬁﬁﬁQﬁﬂtenﬁloma?r&mprfse ikl drhg cBhH@étmg material
is to be nounted. 5 The surface nay be
ngaﬁgg s¢er@lingace may be planar. A dielectric or
passi vati on Iayer may be dep03|ted on the first

nent such.that the ortion and e .
s o IR teb ey, GPTERskoPe E LR S Ecarb0p PBRERTB of G0, Ni, and
Aexposed. At | east one of the base portion, the pillar
portion and the head portion may
The pillar portion and the head portion may have a same cross sectional

shape.

The pillar portion and the head portion may have a different cross sectional
shape.

The pillar portion and the base portion may have a same cross sectional
shape.

The pillar portion and the base portion may have a different cross sectional
shape.

_ The head portion and the base portion may have a same cross sectional
shape.

The head portion and the base portion may have a different cross sectional
shape.

The head portion may have a surface disposed for facing a second
component to which the first component is to be mounted.



be uniformy coated or selectively coated with one or
nore selected froma group consisting of a wetting

| ayer, a diffusion barrier |ayer and a oxidation
resistant layer. In accordance with a second aspect of
the present invention, there is provided an

i nterconnect structure for interconnecting first and
second conponents, the intérconnect structure
conprising: a base portion fornmed on a nounti ng
surﬁ% F ?ta &%Legonponent a pillar portion
exten |ng rom't ase portion and substantially
perpendicularly to the nmounting surface; and a head
por t1hQ uﬁggéﬁﬁ% pgnﬁ.plllar portion and havi ng
Iarger nenS|ons than the pillar portion; a
contact pad forned on a nounting surface of the
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second pillar portion extending fromthe second base

por Lljhgncoﬁﬂgctrsb%bﬁs)lt' gggr{eggirlgy thg %re %Q}n%H oﬂrl\ey in%e?connect structure to
the contact pad may comprise one or more of a group consisting of solder, adhesive
- bonding, surface activated bonding, compression bonding and diffusion bonding.

A solder bump may be formed between facing surfaces of the head portion
and the contact pad respectively.

The head portion and the contact pad may be substantially encapsulated by
solder.



t he second nounting surface; and a second head portion
formed on the second pillar portion and having | arger
| at eral dinmensions than the second pillar portion; a
first and a second contact pad fornmed on a nounting
surface of the substrate; and a connection for
connecting the head portions to the respective contact
pads respectively; wherein &he base portions and the
pillar portions are integrally fornmed of a honbgeneous
mat i ~and e first..pillar portion i.s hi.gher .
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portion using different masks in a photolithography
process. 7 The step of formng the pillar portion and
t he Thedaternneefnstrupiure dngt fustbeneomprigs: & SPacRY disnmsed Hefveen

th&Ridk End Qécénlaecdnﬁ'ﬂa'n'ems'cﬂgh@&@&@ss may be patterned and
may conprise polyner, conmposite or netal materials.

The nethod may further conprise formng an

i nt mhmnaé@ndnams&ombus%emetﬁégd &%ﬁ o@% infaac&m@cttsm%cture to
é)l |1 ar rtion. BRIEF SCRI PT]
the contact pa may comprise one or more of a group conS|st|ng of solder adhesive

bonding, surface activated bonding, compression bonding and diffusion bonding.

In accordance with a fourth aspect of the present invention, there is provided
a method of fabricating an interconnect structure, the method comprising: forming a
base portion on a mounting surface of a first component; forming a pillar portion, the
pillar portion extending from the base portion and substantially perpendicularly to the
mounting surface; and forming a head portion on the pillar portion, the head portion
having larger lateral dimensions than the pillar portion; and integrally forming the
base portion and the pillar portion with a homogeneous material.

The method may further comprise forming the pillar portion and the head
portion using different masks in a photolithography process.



Enbodi ments of the invention will be better understood
and readily apparent to one of ordinary skill in the
art fromthe following witten description, by way of
exanple only, and in conjunction with the drawings, in
whi ch: Figure 1 shows a schematic drawing of a typical
sol der bunp interconnection. Figures 2a and 2b show a
schematic drawi ng of a convehtional pillar
i nterconnect design with a larger and a smaller pillar
di aneter respectively. Figure 3a shows a schematic
drawi ng of an assenbly of a mcro device chip and a
subs’fh&aﬂep offprotingathe wibarmectiedaty the péad patidn may comprise an
i &%ﬁg structure and a solder bunp, according
exa e enbodi nent. Figure 3b shows a schematic
dravvl ng of the assenbly with a pin-head interconnect
str I e
Chat o 100 MR RiRY oo Ry fho FRUCRRBERE o, comerise
PR AYMBPSite 'B?tﬁl'ﬁ‘éf?d'alsnter connect of Figure 3.
Figures 4b and 4c show schematic draw ngs of
varl t|on of th i n-head interconnect of Figure 4a.
ﬂﬁtﬁm 26 "eHOIMEING SARIRS: PEMRE AR 'ﬁbena?d'atev'awra%%en the
heafd dorgorparitt thegsitlar pbriogonnect  of Figure 4b. Figures 4e
to 4g show top sectional views of the pin-head
i nterconnect having different designs of horizontal
BRIER DESSRIFTIQN OF THE DRAWING®SW a process fl ow for
fabricating a pin-head interconnect using
phot ol i t hography-pl ati ng, according to an exanple
enbddnbetimentsi afihe s1véatidrowligesbetter ainderstootliand tradidy apparent
c [ el t
to Gl Bl BRIGh A Rt g HOURY ek Bh HEERIER, by oy of
exampﬂeaorﬂg ambwcamualctcmwm th@eirawmnsnmavhldn_ of a process
for fabricating the pin-head interconnect using
phot ol i t hography-plating fromFigure 5e. Figure 8a to
8j SHBUL T ahpwoasskematisWrawing peybicalk doisder bmp iereonmestion.
i nterconnect wusing |low cost inprinting-plating

process, accordlng to an exanpl e enbodi nment.
Figures 2a and 2b show a schematic drawing of a conventional pitlar

interconnect design with a larger and a smaller pillar diameter respectively.

Figure 3a shows a schematic drawing of an assembly of a micro device chip and
a substrate, which are connected by a pin-head interconnect structure and a solder

bump, according to an example embodiment.

Figure 3b shows a schematic drawing of the assembly with a pin-head
interconnect structure having a smaller diameter as compared to that shown in Figure
3a.

Figure 4a shows a schematic drawing of the pin-head interconnect of Figure 3.

Figures 4b and 4c show schematic drawings of variations of the pin-head

interconnect of Figure 4a.



Fi gure 9a show a schematic draw ng of pin-head
i nterconnects connected to a mcro device. Figure 9b
show a schematic draw ng of planarized pin-head
i nterconnects connected to the mcro device. Figures
10a to 10c show schematic drawi ngs of one mcro device
interconnected to a substrate using different
i nt erconnect structures enbddyi ng the present
invention. Figures 1la and 11b show schematic
draw ngs of two micro devices interconnected to the
substrate using different interconnect structures
enmbduguredgdishews preghamatici draneing iod B. vaBatiobEoT Atd fibhead interconnect
{TI ON The enbodi ments described herein provide
an 1 nterconnect structure to overcone the inherent
meaknesses in solder bunp interconnection. The
Cﬁ%d@hé to Qb%‘ﬁoﬂﬁ@ﬁ/ 'sgt?uoﬁgl ViR QY B LiRheLE Wﬁ nect having
stru ure to overcone the current [Imtatrons
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devi ces packaging or integration. Figure 3a shows a
sch tlc dr ﬂ of an assenbly 300 of a mcro device
chi. %r‘ga 2gma ‘g%lﬂcr%ﬁ%ﬂ%fpr faftvicatingzg eintheath Biareennggt using
phatomthngda@agalplanmg: 2EE0IAG to &t XA EmBOGimeaind a sol der
bunp 308. A base material of the mcro device chip 302
can be, for exanple but not Iimted to, sem conductor
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portion 312. The head portion 312 is disposed at one

end of the pillar portion 310. The other end of the

pi | IFigurg§atte Shstawg aufprOOteh%ﬂ@eromf@adcatlnn of animbead BBB¢onnect
using fow EOR iIRBIEhRGBREG ProbB! a8V
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sol der bunp 308 is deposited between the head portion
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gortl on 310 and the head portion 312 of the pin-h
micrRd&Yicennect 306 are made of a hom)geneous met al .

of

Figure 9b show a schematic drawing of planarized pin-head interconnects
connected to the micro device.

Figures 10a to 10c show schematic drawings of one micro device interconnected

to a substrate using different interconnect structures embodying the present invention.

Figures 11a and 11b show schematic drawings of itwo micro devices
interconnected to the substrate using different interconnect structures embodying the
present invention.



One exanpl e of the honpbgeneous netal is copper. It is
preferred that the solder bunp 308 is |ead-free. The
substrate 304 can be nade of any polynmer, conposite or
inorganic materials such as polyimde, glass-epoxy,
ceramic or silicon etc. It will be appreciated by a
person skilled in the art that other materials can be
used for the micro device chiip 302, the pin-head
i nt erconnect 306, the solder bunp 308 and the
t ther enbodi ments. Figure 3b shows a
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a person skilled in the art that other materials can be used for the micro device chip 302,
the pin-head interconnect 306, the solder bump 308 and the substrate 304 in other
embodiments.

Figure 3b shows a schematic drawing of the assembly 300 with a pillar portion
310 of a pin-head interconnect 306 having a smaller width 316 as compared to that of
Figure 3a. By comparing Figures 3a and 3b, it can be observed that the size of the
solder bump 308 does not change when the width 316 of the pillar portion 310 of the pin-
head interconnect 306 decreases. Further, the assembly 300 advantageocusly allows a
variation of a width to height aspect ratio of the pillar portion 310 of the pin-head



In the enbodi nents of Figures 4a and 4b, the head
portion 308 and the base portion 402 of the pin-head
i nt erconnect 302 have |arger |ateral dinensions than
the pillar portion 306. The head portion 308 and the
base portion 402 have a same cross- sectional shape.
The pillar portion 306 has a different cross-sectional
shape as conpared to those B the head portion 308
and the base portion 402. Figure 4c shows a schematic
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Figure 4e shows a top sectional view of the pin-head
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and the base portion 402. The head portion 308 has a

different cross-sectional shape as conpared to those
of tHigure 4c shows a schematic drawing of a variation of the pin-head interconnect

302 of Figure 4a. Figure 4d shows a schematic drawing of a variation of the pin-head
interconnect 302 of Figure 4b. In the embodiments of Figures 4c and 4d, the pin-head
interconnect 302 can be considered to include a base portion 402 having same lateral
dimensions and cross-sectional shape as the pillar portion 306. The head portion 308
has larger lateral dimensions than the pillar portion 306 and the base portion 402. The
head portion 308 has a different cross-sectional shape as compared to those of the pillar
portion 306 and the base portion 402, |



pillar portion 306 and the base portion 402. As
appreci ated by a person skilled in the art, the
designs of the pillar portions 306, the head portions
308 and the base portions 402 of the pin-head

i nterconnect 302 are not restricted to the exanples as
descri bed above. Two exanpl e net hods, nanely

phot ol i t hogr aphy- pl ati ng and?i nprinting-plating, that
can be used for nanufacturing pin-head interconnects
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i s advantageously allows t I'nt erconnect
to be plated directly on the copper chip pad. This
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the form of an adhesion and seed layer 502 is deposited on a silicon (Si) chip 504. In
this embodiment, the adhesion layer is about 100 to about 1000 angstrom and the seed
layer is about 1000 to about 5000 angstrom. Titanium-tungsten (TiW) and copper (Cu)
are used for the adhesion and seed layer 502. Depending on the base material of the
chip, Ti and Cu or chromium (Cr) and Cu can also be used for the adhesion and seed
layer 502 in other embodiments. A first photoresist (PR1) layer 506 is deposited on the
adhesion and seed layer 502. A mask with a pattern (not shown) is placed above the
PR1 layer 506. After the PR1 layer 506 is exposed to ultraviolet (UV) light through the
patterned mask, a patterned opening 508 is formed as shown in Figure 5b. A copper
layer 510 is deposited in the opening 508 by e.g. electroplating, which is shown in Figure



in the PR2 | ayer 512 with conventiona

phot ol i t hography processes. A copper |layer 516 is
deposited in the opening 514 by e.g. electroplating,
as shown in Figure 5e. The copper |ayer 516 forns a
pillar portion of a pin-head interconnect. The hei ght
to dianeter aspect ratio of the pillar portion is
preferably about 0.5 to about2 4.0. A copper |ayer 518
havi ng a convex surface is deposited in the opening
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Be(iisez3 c%séloi)uteng I?BCB) can be used for the dielectric or passivation layer 522 in this
embodiment. The dielectric or passivation layer 522 encapsulates the base portion and
part of the pillar portion of the pin-head interconnect 520. Figure 5j shows that portions
of the dielectric or passivation layer 522 are removed. The dielectric or passivation layer
522 encapsulating the base portion and part of the pillar portion of the pin-head
inferconnect 520 can be removed by Lising conventional photolithography processes if a

. photoimageable layer 522 is used in this embodiment.



the PR2 [ ayer 512, an opening 604 is fornmed in the PR3
| ayer 602 with conventional photolithography
processes. A copper |ayer 606 having a convex surface
is deposited in the opening 604 by e.qg.

el ectropl ating, as shown in Figure 6b. The convex
surface of the copper |layer 606 is fornmed due to

i sotropi c copper ion depositfiBon. The PR3 | ayer 602
serves to constrain and define the formation and
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‘Sﬁﬁﬁﬁe dnt erconnect at Figure 6f. The step of renoving
some portions of the dielectric or passivation |ayer
610 can groduce net al - pad- defi ned interconnect
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Fidu?é’gfr shg&% a dielectric or passivation layer 610 deposited on the silicon chip 504. In
this embodiment, benzocyclobutene (BCB) is used for the dielectric or passivation layer
610. The dielectric or passivation layer 610 encapsulates the base portion and part of
the pillar portion of the pin-head interconnect 608. Figure 6g shows that portions of the
dielectric or passivation layer 610 encapsulating the base portion and part of the pillar
portion of the pin-head interconnect 608 are removed. The dielectric or passivation layer
610 can be removed by using conventional photolithography processes if a
photoimageable layer 610 is used in this embodiment.



Dependi ng on the base material of the chip, Ti and Cu
or chromum (Cr) and Cu can also be used for the
adhesi on and seed | ayer 702 in other enbodi nents. An
opening 706 is fornmed in the PR3 | ayer 704, as shown
in Figure 7b, with conventional photolithography
processes. A copper layer 708 having a substantially
pl anar surface is deposited4 n the opening 706, as
shown in Figure 7c. Flgure 7d shows that the PR
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In other embodiments, it is possible to end the process of manufacturing the pin-

~ -head interconnect at Figure 7f. The step of removing some portions of the dielectric or

_ pass_ivation layer 714 can produce metal-pad-defined interconnect structures.

Figure 8a to 8j shows a process flow for fabrication a pin-head interconnect using
low cost imprinting-plating process. Figure 8a shows a schematic diagram of a mounting
surface in the form of an adhesion and seed layer 802 deposited on a silicon (Si) chip



photoresi st (PRl) |ayer 806 is deposited on the
adhesi on and seed | ayer 804. An opening 808 is forned
in the PRL | ayer 806, as shown in Figure 8b, with
conventional photolithography processes.
Alternatively, the PRL |layer 806 can be a non

phot osensitive polyner resist which is inprinted with
a patterned nould and plasna“5ashed to produce the
openi ng 808. A copper |ayer 810 is deposited in the
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at ahaer byl Fi gure 8e, a cavity with a conpl ex geonetry
can be forned in one inprinting step. Copper is
deposited into the cavity 816 by e.g. electroplating
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cleaning. The mould imprinting process enables hlgh aspect ratio openings to be formed
on a thick polymer resist. As shown in Figure 8e, a cavity with a complex geometry can
be formed in one imprinting step. Copper is deposited into the cavity 816 by e.g.
electroplating and the -copper layer 818 has a convex pin-head surface, as shown in
Figure 8f. The convex surface of the copper layer 818 is formed due to isotropic copper
ion deposition. In this embodiment, the copper layer 818 forms a pillar portion and a
head portion of a pin-head interconnect. The convex pin-head can be planarized using
chemical, mechanical or chemical-mechanical planarizing processes before the removal
of the PR2 layer 812 in other embodiments.



Fi gure 8g shows that a pin-head interconnect 820 nade
of Cuis fornmed. The PRl | ayer 806 and the PR2 | ayer
812 are renoved. Figure 8h shows that portions of the
adhesi on and seed | ayer 802 which extend beyond the
copper |ayer 810 are renoved. Figure 8i shows a
dielectric or passivation |ayer 822 deposited on the
silicon chip 804. In this eﬁbodlnent
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Further, copper is used to form the base portions and the pillar portions of the
pin-head interconnects described above. In other embodiments, nickel or gold can be
used for forming the base portion and the pillar portion. In such embodiments, the
adhesion and seed layer may comprise nickel or gold.



17 In the above described photolithography-plating

and inprinting-plating processes, the pin-head

i nterconnects are first forned on the silicon chip and

substrates are then brought into contact with the

pi n-head interconnects. In other enbodinents, the

pi n-head i nterconnects can be first fornmed on the

substrates and the silicon chips are then brought

into contact with the pin-head interconnects. Figure

9a sho head interconne
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Figures 10a, 10b and 10c show schematic drawings of one micro device 904
interconnected to a substrate 10. In Figure 10a, the pin-head interconnects 902 of Figure
9b are connected to metal pads 1002 of a substrate 1004 using methods, e.g. solder,
adhesive bonding, indirect bonding or direct bonding. In Figure 10b, the pin-head
interconnects 902 of Figure 9b are connected to the metal pads 1002 of the substrate
1004 using solder bumps 1006. The solder bumps 1006 can be preformed on either the
pin-head interconnects 902 or the metal pads 1002 before the pin-head interconnects
902 and the substrate 1004 are brought together. In Figure 10c, the pin-head
interconnects 902 of Figure 9b are connected to the embedded metal pads 1002 of the



902 and the substrate 1004 are brought together. In
Figure 10c, the pin-head interconnects 902 of Figure
9b are connected to the enbedded netal pads 1002 of
the 18 substrate 1004 by sol ders 1008 or ot her
attachnment net hods |i ke adhesive bonding, surface
activated bondi ng, conpression bonding or diffusion
bondi ng. The enbedded netallpads 1002 are formed
within the cavities of the substrate 1012. The head
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I nt er connect rellablllty on the substrate side is |ess
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specific locations on the same chip can advantageously enhance thermal performance

significantly. As a chip size gets smaller and denser; high temperature and current
density promote electromigration is a growing concern. Since the melting point of Cu is
_ 1083°C, which is much higher in comparison to the melting point of most leaded or lead-
free solder materials, the atomic diffusion of a Cu pin-head interconnect is
advantageously much slower than most solder materials. Hence, electromigration is

advantageously reduced in the Cu pin-head interconnect.



1083C, which is nuch higher in conparison to the
melting point of nost | eaded or |ead- free sol der
materials, the atom c diffusion of a Cu pin-head
i nterconnect is advantageously nmuch sl ower than nost
sol der materials. Hence, electromgration is
advant ageously reduced in the Cu pin-head
interconnect. 19 It will bé%ppreciated by a person
skilled in the art that nunmerous variations and/ or
nodif | ' b o.t.he present . invention as. .
hon inbe ABAreERlecrs, SOt sk, B GRCML IR LR itions
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enbodi nents, the interconnect structure can be forned
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colfiis} BhT et 2 cpfductb eI SElal ot ahibpidh3nn diferen
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plating | ayer may be deposited. An additional
adhesi on | ayer may be required if the seed | ayer
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In various embodiments, the interconnect structure can be fabricated by
other electroplated metals like nickel or gold. The adhesion layer can be TiW, Ti or
~ Crand the seed layer for plating can be nickel or gold if a silicon, glass or ceramic
substrate is used. For other materials like epoxy-glass fibre base, the seed or
plating layer can be laminated on the base material. |



plating |layer can be | am nated on the base material.
20 CLAIMS 1. An interconnect structure conprising: a
base portion fornmed on a nmounting surface of a first
conponent; a pillar portion extending fromthe base
portion and substantially perpendicularly to the
mounti ng surface; and a head portion forned on the
pillar portion and having | a#ger | ateral di nensions
than the pillar portion; wherein the base portion and
c%ﬂﬁwgillar portion are integrally formed of a
onmobgeneous material. 2. The interconnect structure as
claimed in claim1, wherein the base portion has
| arger | g @irdrcol DSt Qe (d3RbrkAG, P 11 ar portion. 3.
The 1 nterconnect structure as clarfmed in clainms 1 or
2, \iheaws peripe forlgd @npomplaling suitacpidf dirstpompiobentand
the degflaPopdrtion ak@ndinheort | hel WA Rftid®and  substantially
. honogeneous material. 47 The interconnect structure as ,
pependigdainhtodhg maunting purface; gpg her  conpri si ng an
| Nt ef Meidapertiony elrmikar Hﬁdth@etpWE?ggérﬁ&l herd nBOIRG! RGN thteral
[

the pillar ortion, the internmedi ate [ ayer cofpri'sing
d'W&P%‘BP%F@"&PE@F[af RAHO®he hompgenous rmaterial. 5. The
| nt avlegainetie Siselpbtive ## HeapiBd pbitiof| & MhibgralSoRhEd of a
ht € e [ gtehﬁd%%ze | ayer conprises TiWand Cu, Ti and
980FO MA@ Cu. 6. The interconnect structure as
clainmed in any one of clains 1 to 5, wherein the base

portd on g f ntact |aver .forned, on the

m_Junjt'i ng ﬁéeuﬁ%g%n% t? Wga%"iter %? Ctaé d {3 f{aim,1."wherein the base
pdriprehasoiargst latetal dimanswnashar thiemdithriporicnai m 6, wherein

the contact |ayer conprises TiWand Cu, Ti and Cu, or

G and CQu. 21
3. The interconnect structure as claimed in claims 1 or 2, wherein the

base portion, the pillar portion and the head portion are integrally formed of the
homogeneous material.

4. The interconnect structure as claimed in claims 1 or 2, further
comprising-an intermediate layer formed between the head portion and the pillar
portion, the intermediate layer comprising materials other than the homogenous
material.

5. The interconnect structure as claimed in claim 4, wherein the
intermediate layer comprises TiW and Cu, Ti and Cu, or Crand Cu.

_ 6. The interconnect structure as claimed in any one of claims 1 to 5,
wherein the base portion is formed on a contact layer formed on the mounting
_surface of the first component.

7. The interconnect structure as claimed in claim 6, wherein the contact
layer comprises TiW and Cu, Tiand Cu, or Cr and Cu.



8. The interconnect structure as clainmed in any one of

clains 1 to 7, wherein the honbgenous materi al

conprises a netal or a conducting material suitable

for electroplating. 9. The interconnect structure as

claimed in claim8, wherein the netal conprises one

or nore of a group consisting of Cu, Ni, and Au. 10.

The interconnect structure & clainmed in any one of

claims 1 to 9, wherein the pillar portion and the

heady por t4d.qn. 0 |onal shape
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whgrginnthel herwogenause mettarial lnonpiriseara poetai on aandnduvtng enaterial
Suﬁgﬁgwgm@g& kﬁmgifferent cross sectional shape. 12.

he i nterconnect structure as clained in any one of
clalns 1to 11, wherein the pillar portion and the

basey, por tinannRadhindcS SFRtGe0SS c%?rﬁéd ﬂ'f‘éllam? I%a%ereu]r?the metal
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coglRsisRe one Phpmpte of dhaiaaprrongiating of Gy, Normd 8K and t he
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wheasia tp@ plllaoporhiey enditheaieadidPicn BARS 4 8a1ab chddRectionEPshape.
The interconnect structure as clainmed in any one of

claims 1 to 13, wherein the head portion and the base
por tlitlon Aheentrairhtetr stnictareoss ciiméd dmahy cieaplclaibis 1 to 9,

whg?(? nI t'%iﬁ ﬁ&n{i@%gn vat,q\é:llrjfeﬁlteg F\%}QZ spﬁgtg%i ﬁ%\% :zzlgﬂiﬁ’%é§9§?os%f sectional

shgpeface di sposed for facing a second conponent to
which the first conponent is to be nounted. 22 17.
The interconnect structure as clainmed in claim 16,
wherl@i n {The islgrdonpect stickoavasxclaib®d Mhany ateof oharest! to 11,

witdréiH %é‘ bfafSorfibrh A thel Bhst! pﬁa‘rﬁBrﬂ’r@aveV!‘&\'rﬁe BrdsB Qe St REiape.

is planar.

13.  The interconnect structure as claimed in any one of claims 1 to 11,
wherein the pillar portion and the base portion have a different cross sectional
shape.

14.  The interconnect structure as claimed in any one of claims 1 to 13,
wherein the head portion and the base portion have a same cross sectional shape.

15.  The interconnect structure as claimed in any one of claims 1 to 13,
wherein the head portion and the base portion have a different cross sectional
shape.

_ 16. The interconnect structure as claimed in any one of claims 1 to 15,
wherein the head portion has a surface disposed for facing a second component to
which the first component is to be mounted.




19. The interconnect structure as clained in any one

of clains 1 to 18, wherein a dielectric or

passivation layer is deposited on the first conponent

and such that the pillar portion and the base portion

are either encapsul ated or remain exposed. 20. The

i nterconnect structure as clained in any one of clains

1 to 19, wherein at |east ofe of the base portion,

the pillar portion and the head portion are wuniformy
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i nt el onridetintefgancect sérusbiip 8k siaiged in Paise 1Hovhérein the surface
isbRed on a mounting surface of the first conponent; a

pillar portion extending fromthe base portion and
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sur face; mRAntré@MdcPoFidtOR SPERRAPth EH}?oHéHfoalms 1 to0 18,
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connecting the head portion of the interconnect

SXPPr¥tture to the contact pad; wherein the base
portion and the pillar portion are integrally forned

of ho & ferial. 22.. The:interconn
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a base portion formed on a mounting surface of the first component;

a pillar portion extending from the base portion and substantially
“perpendicularly to the mounting surface; and

a head portion formed on the pillar portion and having larger lateral
dimensions than the pillar portion;

a contact pad formed on a mounting surface of the second component; and

a connection for connecting the head portion of the interconnect structure to
the contact pad;

wherein the base portion and the pillar portion are integrally formed of a

homogeneous material.

22. The interconnect structure as claimed in claim 21, wherein the
connection for connecting the head portion of the interconnect structure to the contact
pad comprises one or more of a group consisting of solder, adhesive bonding, surface

activated bonding, compression bonding and diffusion bonding.



24. The interconnect structure as clained in claim 21,
wherein the head portion and the contact pad are
substantially encapsul ated by solder. 25. An
i nterconnect structure for interconnecting a nmultiple
conmponent stack and a substrate, the interconnect
structure conprising: a first base portion fornmed on a
first mounting surface of a<4Sirst conponent of the
stack; a first pillar portion extending fromthe first
base portion and substantially perpendicularly to the
first nounting surface; and a second head portion
for ®d or heheteseanordt pliridtane o clainoed imdlatma\ﬂﬁnglﬁewig@r solder
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poriidh SRCBBGoRiakt péd AT dURRINAALY dRupSdatedyoiddrat er al
di mensi ons than the second pillar portion; a first and
a second contact pad formed on a nounting surface of
t he 25subginr mt@c’:or&mét BtrOotRe Gbri mrémne@ﬁﬁ@%cmmié Remponent

or t.i resp ct| e _contact pads
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th epial pillar and the first pillar portion is higher
an the second pillar portion. 26. The interconnect
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] and second
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i nterconnect structure ont act
a second base portion formed on a second mounting surface of a second

component of the stack;

a second pillar portion extending from the second base portion and
substantially perpendicularly to the second mounting surface; and

a second head portion formed on the second pillar portion and having larger
. lateral dimensions than the second pillar portion;

a first and a second contact pad formed on a mounting surface of the
substrate; and

a connection for connecting the head portions to the respective contact pads
respectively;

wherein the base portions and the pillar portions are integrally formed of a
homogeneous material piflar and the first pillar portion is higher than the second pillar
portion.

26, The interconnect structure as claimed in claim 25, further comprising a
spacer disposed between the first and second components of the stack.



pad conprises one or nore of a group consisting of

sol der, adhesive bonding, surface activated bondi ng,
conpr essi on bondi ng and di ffusion bonding. 28. A

nmet hod of fabricating an interconnect structure, the
met hod conprising: formng a base portion on a
mounting surface of a first conponent; formng a
pillar portion, the pillar ﬁ@rtion extending fromthe
base portion and substantially perpendicularly to the
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pillar portlon and t he head portion using dlfferent
ess. 30. The neth
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'corr‘rpeismgl I | ar portl on and the head portion corrprl sesI an
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integrally forming the base portion and the pillar portion with a homogeneous
material.

29.  The method as claimed in claim 28, further comprising forming the
pillar portion and the head portion using different masks in a photolithography
process.

30.  The method as claimed in claim 28, wherein the step of forming the
pillar portion and the head portion comprises an imprinting process.

31. The method as claimed in claim 30, wherein a mould for the imprinting
process is patterned and comprises polymer, composite or metal materials.

32. The method as claimed in any one of claims 28 to 31, further
" comprising forming an intermediate layer between the head portion and the pillar
portion.




