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1 WAFER LEVEL PACKAGES AND METHODS OF FABRICATION Field of
Invention 5 The invention relates generally to wafer level packaging. In
particular, the invention relates to a wafer level package having a plurality of
redistribution layers for redistributing peripheral bondpads of integrated
circuit chips. Background 10 As integrated circuits become increasingly
smaller and yield better operating performance, packaging technology for
integrated circuit (IC) packaging has correspondingly evolved from leaded
packaging to laminated-based ball grid array (BGA) packaging and
evénalalhRd &V c i\ pd€keging. Al By EdvidieBrd €nFif ABEIIRCATION
packaging technology is driven by ever-increasing needs for achieving better
performance, greater miniaturization and higher reliability. New packaging
Fiddlufdlogantiaa to further provide for the possibilities of batch production for
the purpose of large-scale manufacturing, thereby. allowing economy, of scale...
AR R RN S e
re(aék Pjo VL Rvadietojeveln packegershapimgkagiptyegityoath tedisidhutiizedlayers for
\ packagding. This. appraach enables WLP to have a packaging outline
el et e O R R g WP the smallest
form of CSP. WLP allows the IC packaging process to be carried out at
ngia(ferroluevgl as well as incorporate wafer level reliability and 25 facilitate IC
B test. Efforts have been expended by many to propose a low-cost IC
Apackagiagdolitioitin [maceneo meksatieg bvesindlerasing dgigldndébdiebetiperating

fer-level perf c rleyel kagi therefare ait
oo et e o010 o5, A TR RNC I, BERReg, s
coeqackhoity prodess thatcdengedviskekagingodo laminated-based ball grid array
(BGA) packaging and eventually to chip scale packaging.

Any advancement in IC chip packaging technology is driven by ever-increasing needs for
achieving better performance, greater miniaturization and higher reliability. New
packaging technology has to further provide for the possibilities of batch production for

the purpose of large-scale manufacturing thereby allowing economy of scale.

One specific form of chip scale package (CSP) is wafer level package (WLP). WLP
adopts an area-array packaging approach that is utilised in BGA packaging. This
approach enables WLP to have a packaging outline that is substantially identical in size
to the 1C chip, making WLP the smallest form of CSP. WLP allows the IC packaging
process to be carried out at wafer level as well as incorporate wafer level reliability and

facilitate 1C burn-in test.

Efforts have been expended by many to propose a low-cost IC packaging solution in

order to meet the ever-increasing demand for better wafer-level performance.
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production through large-scale manufacturing. US Patent 6,605,525 to Lu et
al. proposes a thick stress buffer layer to be used between 5 chip pad
metallisation and redistribution layer. Solder bumping is carried out over the
thick stress buffer layer to achieve WLP. In "The Ultra CSP(tm) Wafer Scale
Package", High Density Interconnect Gonference and Expo, Tempe, AZ,
September 15-16, 1998 published by Peter Elenius and Hong Yang, a 10

WO IRRBPRATIRIIPG Rk IpeTeRg it dydusing:AIdRIcRISITRSNG BlecieRres ihGastry

solder bumps are suoforted by polymer collars and are soldered on a

fopdisHier SubiFata! |5CAULgM Rl RREKAELNG tRIGGESS LA Sab RIRIfSh devsGost

prsmﬁgMm@@g%@@g@awm@,ﬁmcﬂmngopper posts are shown to be used as
a form of interconnection for 15 connecﬁH he solder bugfs to the

UPrlEnb iR ol BAb R AR Ste i FER51 D580l N e RS HSEH detween
chisoneseralipatieatian W@ﬁ@@@bdﬂbrﬁatayéatimluﬁraoﬂmm@ch Yékfetheot @ver the

qfee%l%se of s eC|aI|zed rletar materials to achieve fine-pitch compliant
thif r%gf fé@d%m Vfoyé(ggmg prior art disclose various methods for
fabrlcatlng WLP, these methods have inherent limitations in relation to the
ommon faprication m s tg achieve hi hfre uency performance.
0 B B S e AR PR RS B AR CaBlr e nd
EMPréamcamezd Sepmﬁryanlmel m@daltmgw@? Q&amm@ &amlarrqaﬁ@rvang a
aterlals This ﬁ{ﬁfr’]d rs uns e the use of thes metho fabricatin

BRI TGy Wik K Sl AT Ko 0 der

bunﬁqwaietwmmmn@mmﬂe@fzsnmaha@dermﬂe&r@m mptﬂylml@r :thnstfewlts in
the lowering of cost efficiency of fabricating WLP. 3 Accordingly there is a
need for a method for WLP fabrication for achieving high frequency

Inp&réormmaactalisitgatartited C Sapsica@BRT pyabHsised nidynrtjitsal Masrtwigetronics
America, Inc, copper posts are shown to be used as a form of interconnection for

connecting the solder bumps to the redistribution layer.

US Patent Application 2003/0122229-A1 by Bakir et al. proposes a fabrication method
for fabricating ultra fine-pitch WLP through the use of specialized proprietary materials
to achieve fine-pitch compliant interconnects.

While the foregoing prior art disclose various methods for fabricating WLP, these
methods have inherent limitations in relation to the use of common fabrication materials
to achieve high frequency performance. Undesirable parasitic capacitance and
inductance are typically present in WLP fabricated by conventional methods that use
common fabrication materials. This renders unsuitable the use of these methods for
fabricating WLP used in high frequency domains of RF and microwave applications. In
prior art proposing the use of specialised proprietary materials, this results in the lowering

of cost efficiency of fabricating WLP.
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scale industrial applications. 5 Summary Embodiments of the invention
disclosed herein provide improved performance relating to high frequency
response based on common fabrication process and materials. Additionally,
the embodiments are suitable for industrial application that requires large-
scale production. 10 A method for fabrigating wafer level package having a
plurality of separation and conductive layers formed on a surface of an

Adetraiaisd HeesiiEhipriscdisipsednethed &thad pofaprisaigihfBleBH&ling high
forming at least one first separation layer on the surface of the integrated

fr%qfawmemm@ém%cs HYRERMRMeRe b, AR BERERSS 81“%8‘6*8H8l§a5°&%ai@e'

scernagastriErapislecaidaast one first conductive layer on the at least one first
separation layer, wherein the at least one first conductive layer is electrically
coupled to the bondpad and extends substantially laterally away therefrom in

Sunfreggtermined direction for a first predetermined length; forming at least

e second aration.layer on the first condu tive layer wherein a portjo
E P 0 O BB RO A & AN e N B el to
hungasréquempe Repdpad ivathe pmdai@ﬁmmd fiseictiaofopeotiest and materials.

A e S T L R P A A S Tt e

scg@opmdmmﬁuctlve layer is electrically coupled to the exposed portion of the

at least one first conductive layer and extends substantially laterally away

from the bondpad in the predetermined direction; and 25 forming at least one
Athirarﬁﬁloaoatirabri@uﬂn@mahf@raldeelstp@a@gemdr@oradpmiuﬁtkamr swmaﬁimhaand

S R e b

mwh@aimnrﬁpdda*fg lmeIaepsaaﬂixfmwp@biee‘asttmeﬁm&eﬂamibanaqfetm ahdeasface
ong %con%f glr{]/glﬁ %ﬁé@g Ewﬁﬁ%é‘ Oé%%“ S}Sﬁrécﬁo%on of the bondpad
is exposed; forming at least one first conductive layer on the at least one first separation
layer, wherein the at least one first conductive layer is electrically coupled to the bondpad
and extends substantially laterally away therefrom in a predetermined direction for a first
predetermined length; forming at least one second separation layer on the first conductive
layer wherein a portion of the at least one first conductive layer extending substantially
laterally away from the bondpad in the predetermined direction for a first predetermined
distance is exposed; forming at least one second conductive layer on the at least one
second separation layer wherein the at least one second conductive layer is electrically
coupled to the exposed portion of the at least one first conductive layer and extends
substantially laterally away from the bondpad in the predetermined direction; and
forming at least one third separation layer on the at least one second conductive layer
wherein a portion of the at least one second conductive layer extending substantially
laterally away from the bondpad in the predetermined direction is exposed wherein solder
is electrically couplable to the exposed portion of the at least one second conductive layer
whereby the solder is electrically communicable with the bondpad and the exposed

portion of the at least one first conductive layer is substantially adjacent to the extremity
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30 portion of the at least one first conductive layer is substantially adjacent to
the extremity 4 of the at least one first conductive layer distal to the bondpad,
and a chip ground plane is laid in the integrated circuit chip for providing a
ground to the at least one first conductive layer and the solder. 5 The
present invention further discloses a wafer level package having a plurality of
separation and conductive layers formed on a surface of an integrated circuit

of@RiPatTlBgst WAkeSi ﬂﬁV@rﬂﬁ@m@Qa@@méﬁe%&h@ﬁéhWﬁéﬁﬂ%ﬁ@ﬂfﬁg%rﬁ@}’}ﬂéne is

formed on the surface of the mtegrated circuit chip having a bondpa

laigh i SRe WERERES iteih SRR PoMIPAEIRY S Sbeed A?Ié%%t%n@?ﬁ’stone first

coR@DetiGa e, B EhEosoNgst on the at least one first separation 10 layer
wherein the at least one first conductive layer is electrically coupled to the

bondpad and extends substantially laterally away therefrom in a

Trwqﬁeﬁeﬁmirlnedrmi?acmmr §;|1§Hﬁis?@f@dﬂﬁﬂ@ﬂil@dl|qj?ﬂagét Hlaaﬁfgoahem@w of
e a.ratlon ayer orme on the at least one first n UCtlve aver wher
SRR SV O R Bl B e SRandTes GG The

widéernalyl @el@l&a@@ﬁ@ﬁlip?|bem@lﬂé&islrbﬁé&l%ﬁ&@f@fﬁﬁﬁ’ﬂﬂd@fﬁ@ﬂﬂ@oﬂ&lfﬂf@ﬂfﬁce of
redetermined dISt ce IS expose ast one second conductiv
O FRERER (1 S0, G BRPEBER APEIES v G rGIRB Qb prdpad is
ex@@@@wcweldés’@in@ feedsiehibticeuned @ftﬂm@%l@ﬂ&ﬁé mﬁa@n@fetMSfl@baratuon
ctive | nd exte stantl Iater from the bond
ey B AFaE P NI T e R AU g e
andrestoenas &mstammelﬁpmetrélqmd/uytmsrhmﬁwmwat%waldi‘rezftirdjrefat a first
east one r{con(hcond ctive Ia er mndln SUbiaaml Il Iatgevrallﬁlawaﬁ
ﬁ‘gfr?ﬁfﬁ‘énﬁﬁ B0 in'th 6?588 B LS ELEPMABAIR 2hlGRitiene
flretecﬁma&ylveolagdablwrﬁeré\e axposssh portltm cefttheaatt leastfone sesdudive layer
onduc a the solder |s tr|c unlc le to the
e R B ASE A bHEh LB ROAEPAGic LS, ST B epiegion
fosubsiantiaiycacadesd tdxstmw(nseexppsﬁdh e/t Ieamt mme $rstrith enuligtitreelayer
la e d| ﬁgfll t fhe bond nd ac round plane j s laid in the i | te ratfzd i
for nt east one eco separa gn ayer w 2Fein the sécond conductve ayer is
electrically coupled to the exposed portion of the first conductive layer and extends
substantially laterally away from the bondpad in the predetermined direction, and at least
one third separation layer formed on the at least one second conductive layer wherein a
portion of the at least one second conductive layer extending substantially laterally away
from the bondpad in the predetermined direction is exposed wherein solder is electrically
couplable to the exposed portion of the at least one second conductive layer whereby the
solder is electrically communicable to the bondpad and the exposed portion of the at least
one first conductive layer is substantially adjacent to the extremity of the at least one first
conductive layer distal to the bondpad, and a chip ground plane is laid in the integrated

circuit chip for providing a ground to the at least one first conductive layer and the solder.

Brief Description Of The Drawings
Embodiments of the invention are described hereinafter with reference to the drawings, in

which:
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circuit chip for providing a ground to the at least one first conductive layer and
the solder. Brief Description Of The Drawings Embodiments of the invention
are described hereinafter with reference to the drawings, in 30 which: 5

Figs. 1A to 1G are cross-sectional views that illustrate processing steps for
fabricating a wafer level package accayding to a first embodiment of the
invention; 5 Fig. 2 is a cross-sectional view of the wafer level package
according to a second embodiment of the invention; and Fig. 3 is a graph
illustrating frequency response characteristic using optimised and

Figholfrifska ply STRSSoTare pRb YIS HURR LI SR BT oLes G Hres Loy Jabiigating a

waRSTIeVEDatReRaaerlisgtod Hkeembeimeardise IAetaiRrmM Description With
reference to the drawings, a wafer level package according to embodiments

of the invention having a plurality of separation and conductive layers is
Figiselasegl toosd-sderiprayingepedortnanserselaéoe tpdukiydemdertivdespranssond
hile achieying performance based on a combination of common integrated
€ e a@%fﬁ RMBRoEBYs and materials. Additionally, the embodiments
are suitable for industrial application that requires batch processing. 20
Varijous fabrication methods for wafer level pacgg e using common

Figh oric5tiBrofaREeAYSIRH0E BERSEIIEX;iEoR 5% %gréat.e'i'ﬁﬂ a9, SRHGHsGd and

unmstihastsifesyfaddcatingewatse e viel rickage Aig. nud sarthlbhe fireg\sa@y iresponse
high frequency domains of RF and microwave applications. Other

cha %ﬁ?bcn% %@&8 tBF QAP 1evel package fabrication use specialised

proprietary materials, resulting elevated cost of fabrication. 25 For purposes

of brevity and clarity, the description of the invention is limited hereinafter
Detalled ||_1)¥ESCFIp'[I0n Y P

With reference to the drawings, a wafer level package according to embodiments of the
invention having a plurality of separation and conductive layers is disclosed for
improving performance related to high frequency response while achieving performance
based on a combination of common integrated circuit (IC) fabrication process and
materials. Additionally, the embodiments are suitable for industrial application that

requires batch processing.

Various fabrication methods for wafer level package using common fabrication materials
have been previously proposed. These conventional methods for fabricating wafer level
package are not suitable for usage in high frequency domains of RF and microwave
applications.  Other conventional methods for wafer level package fabrication use

specialised proprietary materials, resulting elevated cost of fabrication.

For purposes of brevity and clarity, the description of the invention is limited hereinafter
to radio frequency (RF) and microwave applications. This however does not preclude
embodiments of the invention from other applications that require similar operating

performance as the RF and microwave applications. The functional principles
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to radio frequency (RF) and microwave applications. This however does not
preclude embodiments of the invention from other applications that require
similar operating performance as the RF and microwave applications. The
functional principles 6 fundamental to the embodiments of the invention
remain the same throughout the variagons. In the detailed description
provided hereinafter and Figs. 1A to 1G and Fig. 2 of the 5 drawings, like

fuptRmenta a teensitiedonibrikeoreipeensgentibheralfaih Rfrfefir afteaghventhe
of the invention is described in greater detail hereinafter for a wafer level

Vahlaielse 100. 10 With reference to Fig. IA, a pre-processed semiconductor
wafer containing multiple dies for fabricating the wafer level package 100 is
shown. The semiconductor wafer can have diameters of various dimensions

Ins{endgtataAesARItAMm PLBEASH BETEAHRR ANERLS did (0ot AMhip'0- 2 of the

drineproraed vitbnisigre flestimaicsiclaire réseréhe: Walesrigyel package 100
preferably comprises a three-layer structure fabricated on a semiconductor

substrate 102 15 that is made of a number of different materials including

A SilieRr ¢SidnsibepmdarroianiumvéTice s arRéEHDY seRjctattcaédta)l pallilarter for a
nitride (GaN) and indium phosphide (InP). These materials are typically used
w g?rl%\ﬁéﬁ?%gﬂgﬁl%'e top surface of each IC chip is typically passivated with
a protective film 104. An 20 exemplary material of the protective film 104 is a

ssivation layer that comprises silicon nijtride (Si3N4), The protective film .
Wil Nt et e A T T
forl febbatiltytief waknikys|paiedgblydas shaiametae eénzsipprayiteatabfeiOtan have

.The bondpads 106a and 106b, typically fabricated with aluminum_(Al), are .
R e e i AR
is 2b tlechiptiectveoliinadl QAtland dhe leomaitiasis ldORatand idolafealdeititkhge 100

g\fge Cif IC chiP use?. . .
preferably comprises a three-layer structure fabricated on a semiconductor substrate 102
that is made of a number of different materials including silicon (Si), silicon germanium
(SiGe), gallium arsenide (GaAs), gallium nitride (GaN) and indium phosphide (InP).

These materials are typically used for IC fabrication.

The top surface of each IC chip is typically passivated with a protective film 104. An
exemplary material of the protective film 104 is a passivation layer that comprises silicon
nitride (Si3N4). The protective film 104 contains a plurality of openings for exposing
bondpads 106a and 106b. The plurality of openings preferably has a diameter of
approximately 70um. The bondpads 106a and 106b, typically fabricated with aluminum
(Al), are used for electrically connecting each die to an external circuitry. Thickness of
the protective film 104 and the bondpads 106a and 106b varies with the type of IC chip

used.

A chip ground plane 108 is typically laid in the substrate to provide grounding for the

microelectronic elements in the 1C chip.
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A chip ground plane 108 is typically laid in the substrate to provide grounding
for the microelectronic elements in the IC chip. 30 7 For purposes of brevity
and of clarity, the exposed surfaces of the bondpads 106a and 106b and the
protective film 104 are hereinafter singularly known as the surface of the IC
chip. 5 The bondpads 106a and 106b allows the IC chip to send and receive
electrical signals to and from, respectively, the external circuitry through

FA pUIBBaCHTCIOALE QRERST cldyiCaIb eippdeansprREssLOb thand AdaRI®ohNnd

aligned with electrical contacts of the external circuitry. The electrical
10@8&5@@%{8&3%%%%&%6@ QI%E?'i‘éﬁ%réf@%éFBfé‘r@W@lé%Hﬂé&%%e of the IC

chigdistribution process for alignment with the electrical contacts of the 10
external circuitry to provide electrical coupling between the bondpads 106a
and 106b and the external circuitry. To reduce electromagnetic interference

TG piEIStIos eAMNNUERIGABAR BRIWEeNiRNdCemghaneciigeadtetiahl signals to
ircuitry, electrical S|g als are transmltt between the IC 15 chi

circuitr aII
A 0 TSR R s e i TSy ORI ST Bt GEHTRRAL SHBIRCtS.
Tasicangingdoothel pedisinBetigit PIose sse Withalgjaeenaiicefigridsl eaahoktae the

bondpads 106a and 106b may be redls ributed arr ectri aI SI nal
e RS 1 B R AU B T At aL R Vi nE s Tore
relﬂ@géclﬁby farsbﬁamatllo% lppeesk1fdcanighising wnﬁm?éataw%tﬁ@neﬂamtaeftscbf the
ielectric Benzocyclobutene (BCB) passivation, is formed on the surfac
xRS g BB e SRS BeLasb e LR A e R and
thensyteenahphiseitpultiple layers of either similar or different dielectric materials.

One exemplary 25 dielectric material used in the BCB passivation process is
BCB 2442. Another suitable

To reduce electromagnetic interference during electrical communication between an IC
chip and the external circuitry, electrical signals are typically transmitted between the IC
chip and the external circuitry in a ground-signal-ground signal path configuration,

according to the redistribution process.

With reference to Fig. 1A, each of the bondpads 106a and 106b may be redistributed for
carrying electrical signals or connections to ground through various signal paths.

With reference to Fig. 1B, a first separation layer 110 comprising a separation material,
such as dielectric Benzocyclobutene (BCB) passivation, is formed on the surface of the
IC chip by a BCB passivation process. The first separation layer 110 may comprise
multiple layers of either similar or different dielectric materials. One exemplary
dielectric material used in the BCB passivation process is BCB 2442. Another suitable
separation material is polyimide or other dielectric materials, as known to those skilled in
the art.

The BCB passivation process typically starts with the application of an adhesion

promoter onto the surface of the I1C chip for allowing adequate adhesion between the first
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separation material is polyimide or other dielectric materials, as known to
those skilled in the art. The BCB passivation process typically starts with the
application of an adhesion 30 promoter onto the surface of the IC chip for
allowing adequate adhesion between the first 8 separation layer 110 and the
surface of the IC chip. The first separagjon layer 110 is then coated and
baked for about 90 seconds at approximately 80 degree Celsius before being

sephgtien pydrexapasd deyr ﬁbfééb%ﬁﬂ@l@@ﬁrp ”ﬂITﬁél'ﬁ@hs@;iﬁﬁ’t%ﬁtibePaym is then
pattern 111 on the first separation layer 110. This is followed % further

COBE% RG9HRaled for SRPMi Y |%%?€P§513£(?P8F%8@E% SR d596RS & BRGNS INg
alBPteaiee gRISiFor Bdiist sepcatien I@N@jrabh()aliﬁéﬁ@ﬁtﬁmV%‘ymeﬁhMéFh o1 on

example devel er DS2100.faor ex osin ortion of the bondpads 106a

the fist BRI BN 4BV BbLHingEh s Ftho }ﬁ AUS éi‘é%ﬁ"?a?é?‘ﬁ%%ﬂ%‘ofﬁyer

110 oINgs %Brﬁ@d@@i‘@f@bmaﬂmeﬁlﬁb@?@b’d&ﬁusTherﬁ@ﬁrﬂas"éMréh@n layer
BCB passivati and a.descum step

on process IS to t clude a curl
1R T R BN 0T BT TE: QSpat oD Al A edBladimdion of the
bopidifage I!J‘@iﬂ@d@ 08P dhghBspBningsSivatnoNreaasstRS @’éﬁ&thﬁdlayer pattern
Preferably, the thickness of the at least one first separation Iayer 110

11denbBe PRERNG0 A 213 & BrefRIARD: SRRSPKIEGHE) Yark BHOR cI 6 | '8ﬁ|ypt3rﬂa°f the BCB
pakeloaalRpRIdhS elastrigaicanntactiofiths aeRgPad J@@@s@ﬁiﬁ%@bes&nemawew,

hereinafter. The relocation of the electrical contact, however, applies to

MBS HRA ORI LRI ARV RS9 HoehFaG0MIR HerChin LY fBe BCB

pakidvation prerepsiugiyastaire 114, such as a redistribution layer (RDL), is
formed on the first separation layer 110 by a RDL process. The first

conductive layer 114 is electrically coupled to the bondpad 106a and a

PrefatNtigldarieRRdfespahedendst swestretisdhalatryalinyaway iramhEdgeen 2 to

bondpad 106a in a predetermined direction for a
S0um.

For purposes of brevity and of clarity, only the relocation of the electrical contact of the
bondpad 106a is described hereinafter. The relocation of the electrical contact, however,
applies to the bondpad 106b and the like bondpads on the I1C chip.

With reference to Fig. 1C, a conductive layer 114, such as a redistribution layer (RDL), is
formed on the first separation layer 110 by a RDL process. The first conductive layer
114 is electrically coupled to the bondpad 106a and a substantial portion thereof extends
substantially laterally away from the bondpad 106a in a predetermined direction for a
first predetermined length L1. A portion of the first conductive layer 114 that is disposed
over the bondpad 106a has a diameter of approximately 100um. The first conductive
layer 114 may comprise multiple layers of either similar or different conductive
materials. The amount of extension of the at least one first conductive layer 114 along
the chip ground plane 108 in conjunction with its proximity to the chip ground plane 108
are proportional to the reduction of undesirable inductance of the wafer level package
100.
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first predetermined length Lt. A portion of the first conductive layer 114 that is
disposed 25 over the bondpad 106a has a diameter of approximately 100m.
The first conductive layer 114 may comprise multiple layers of either similar
or different conductive materials. The amount of extension of the at least one
first conductive layer 114 along the chgp ground plane 108 in conjunction
with its proximity to the chip ground plane 108 are proportional to the
reduction of undesirable inductance of the wafer level package 30 100. 9
Preferably, the thickness of the first conductive layer 114 is approximately 1
Pf?é%‘?.'ymﬁfFﬂb@.%%%@fsﬁ“ﬁxﬂféhﬂ?&%@@v!ﬂﬁi RiABPAOKYRA B Chifiichive
material such as a 5 metal alloy (Ti/NiV/Au) or other conductive materials, as
known to those skilled in the art on the first separation layer 110. The first

Th,RBLcVRERsydyRigall %iéfé%g\ﬂgu%?oﬂ%%'%‘ﬁoﬁr%SHE;H}&”QP*VW SHthas 2
At SERA(RINNAE) bEQtTdersaitRt @ RRNSTaRNEsaRBRIPIE RS URNIBS Ahe

P4620, are sequentially coated on the first conductive layer 114. The

arRBt8hesTeisaRarHaRSAYRT Abbut BEPsHES kAN Elp davfatlg ingenssiise by
pIM@éﬂéﬁrE@ﬁd@hﬂiﬁ’f@ﬂm o B RAYESBOAANER RyRPIUTE “gHélféHf@PO&l imer

seconds, before bein eveloEed with, for example, developerMF -319.

ang i PRAIRTEF It SHANIASAGCRAGAR L RRAMRIUAN K CORIPR Phiko Fis] éﬂS‘Q&%‘i‘H@dayer

1120Nnauetiveotay&iidois enaR iaRe d 96t il 1600§ddh 86 GO REHORIHAUYE 1@0eegree
114 before removi %ggthe photoresist by ashing or stripping. Alternatively,

Célsiive (18R BRRITRSIE AR HFRAIRIPEH YN &R pHE loht 505 RhRutf secon s, before
beSRP ARG Ahth RBlapiE e o aFopep aupegh YVith efenencpaie biathkDRDL

a second seE%Batlon Ia er 118 is formed on the first conductive layer 114.

Pro¢RsssitinE&picalbos ﬁngelEQOﬁ%‘iﬁ%rﬂ?ﬁ%r@%LHﬂB?’é"F&)‘/Sr@M? efemoving
po$'th§rﬂredﬁfeﬂ@ts@l@mté@nmﬁw@@wdmﬁadm@ta@rﬁ@ngatﬁwﬁét&Gﬁst by

assivation 20 process that is used to form the first separation layer 110. The

aSHIAG PLERRIGN ABEELVELL e foltAn RS 'Féé§96ﬂ‘é°§¥%d?1¥?Eéﬂ:ﬁr&tl@ﬁmable
orlaefilEldpeR GERAL I IIRPRDING@icess as described.

With reference to Fig. 1D, a second separation layer 118 is formed on the first conductive
layer 114. The second separation layer 118 may comprise multiple layers of either
similar or different dielectric materials and is fabricated using a similar BCB passivation
process that is used to form the first separation layer 110. The BCB passivation process
used to form the at least one second separation layer includes creating an opening of
approximately 80 um in diameter for exposing an exposed portion 120 of the first
conductive layer 114. A substantial portion of the at least one first conductive layer 114
extends substantially laterally away from the bondpad 106a at a first predetermined
distance D1. The extension is substantially in the same predetermined direction as the at
least one first conductive layer 114. More than one second separation layer 118 may be
alternatively formed on the first conductively layer 114 by the BCB passivation process

as described earlier.
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approximately 80 pm in diameter for exposing an exposed portion 120 of the
first conductive layer 114. A substantial portion of the at least one first
conductive layer 114 extends substantially laterally away from the bondpad
106a at a first predetermined 25 distance DI. The extension is substantially in
the same predetermined direction as ty¢ at least one first conductive layer
114. More than one second separation layer 118 may be alternatively

THermeChpsuthe inkeNIstrtl T IRYGspbhdeRy dhaROB, BASEVEIEONJHAGRER \aBile

described earlier. 10 The first predetermined distance DI is dependent on the
theAgiensesred %ﬁﬁ‘F%ﬁ%ﬁﬁPé‘Ol'h@M%f&%%&s%?@fé@éé@ﬁﬂ%@p&%ﬁ@mmyer
118 is preferably between 2 to 50 m. Preferably, the first predetermined

distance Dl is ap roximatelyégiagjal_ to the first 5 predetermined Ienagith Lt. ]
Profenahbre lBACETS migdRteraieach riskasau Bl dS 3R s labimsgrdbrionhe first

pré@aentdirenangten jayer 118. The second conductive layer 122 may
comprise multiple layers of either similar or different conductive materials.
The second conductive layer 122 is 10 fabricated using a similar RDL

Wi GeRF B0 FIgrMIng Ahe dibRt CesrbiciNg eyl b andonréeden the second
remqvm? portions 124 of the second conductive layer 122. The RDL%@rocess

SERRERILABSTRARIphiRy thBGERNY EBRENRINR |RYpEr 123 INaNe CRTBRITS & S RIR Jaxag of
eifP@FtisicilgP &f Hifrdhest: costduetive lamvesrild. Arperiiinef tshaee®nd layer 122 is

caonductive layer 122 that is disposed over the second conductive layer 122
fabdcatpditsget Ml Fbxarsrss wseforriospi el et end sHka faxer 114

an@oﬁl@llfdéberﬁﬁﬁﬁ'ﬁ‘dt){)@ftm@s 3086 enstideHYecavRIclive 1H§&ﬁ1| f9ihe The RDL
bondpad 106a defines a second f/:)redetermined Ieﬁth L2. More than one

Praeessnit dyHes cavR!Iageng £8 pRNIHEINEHOURT iFimalsTHCaNY d8dBREXPosed
poTRBArBtDBTaNe FitdE BidhaiRDyRfocess AsgdesshlkedirasiesndQdiudiist layer

conductive layer 114 and the second conductive layer 122 are electrically

126oUpfd st tHePEsEThSREEhMforPASM St HRBAUCRt e firt T obRfuciviiaaiRler of

apb%(im%ly 100um. The distance from the bondpad 106a to the extremity of the
second conductive layer 122 distal to the bondpad 106a defines a second predetermined
length L2. More than one second conductive layer 122 may be alternatively formed on

the second separation layer 118 by the RDL process as described earlier.

The first conductive layer 114 and the second conductive layer 122 are electrically
coupled at the exposed portion 120 of the at least one first conductive layer 114. The
point of coupling occurs substantially near the extremity of the substantial portion of the
first conductive layer 114 distal to the bondpad 106a.

An end portion 126 of the second conductive layer 122 extends laterally away from the
exposed portion 120 of the first conductive layer 114 of Fig. 1D. The extension is
substantially in the same predetermined direction as the first conductive layer 114 for a

minimum allowable length for the subsequent placement of a solder.

Preferably, the thickness of the second conductive layer 122 is approximately 1 to 2 um.
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point of coupling occurs substantially near the extremity of the substantial
portion of the first conductive layer 114 distal to the bondpad 106a. 25 An
end portion 126 of the second conductive layer 122 extends laterally away
from the exposed portion 120 of the first conductive layer 114 of Fig. 1D. The
extension is substantially in the samejgredetermined direction as the first
conductive layer 114 for a minimum allowable length for the subsequent
placement of a solder. 30 Preferably, the thickness of the second conductive

layer 122 is approximately 1 to 2 m. 11 With reference to Fig. IF, a third
Wé@‘/pé?E%TSHC%JQr T8 idForfndY o SRAGLIBh XN de il 1J8Rd 220 e d5rand

co‘ﬁﬁnaﬁﬁﬁqml@w?i%m@mﬁ@f@@plﬁ@tmhl|lB§}@r|@28fﬁ1@§/ @cbﬂﬂ@ﬁ%”ﬁﬂ@ltip'le layers of
ifferent dielectric materials and is fabricated using a similar BCB 5 .

eitfeESIAtlah PrJiEELeHatie!eus aknialHhant s alricaleh 4 Silgatationilar BCB
paayeiohlBrotdss tHdiasisBinaswiMatipe frecess swemdaiefaiation thgetbind o, 118.

separation layer 128 creates an _opening of approximately 225m in diameter
T BB G OB RGO B o R LR PR 335 Fifgtes an
opﬁﬂm@QﬂiQBpl@)@i ﬂﬁa@é@%@_ﬂﬂﬁ“)ﬁﬁﬂtﬁ}ﬂ@éﬂﬂﬁm&(@m@ grcend ;S&fﬂi@ﬁcliZ@ of the

layer 122 distal to the point of coupling between the exposed portion 10 120

seePRAConarehr R ryeF A ANIRPEHENSELB iseBRianEalY fhyRe ssemibref the
setoAn ensdubircbI8paration|snetd i Hemtass abepmBvevIesMaRIeaibdBe portion

second conductive layer 122 by the BCB passivation process as described

120-pfidhe Tl aoRivdaé dixReldfiandionecaond sepdicivhlfged 42gdore than one

thﬁ(ﬁi@ﬁ@@ﬁ&ﬂﬁ%@ﬂ%%&@ b@%ﬁérr\’é’ﬂi%l?fﬁ!ﬁﬁ‘&ﬂé‘bﬁ@}e%@ctﬁ@_dﬂn&@&i% layer
122/p|cally attached.to the end portion 126 of the . second conductive layer 122,
f

o PR heasHivplion s qsassrrswWeRFHReC A Ifkfer level package 100 is

formed. The reflowing process enables the solder 130 to electrically 20
couple to the end portion 126 of the second conductive layer 122 and thereby

ThsclrHBeS QL dRE-Ay a5 PRE L RERARH BTk B sl BEserably between 210 50

pm.

With reference to Fig. 1G, solder 130 is typically attached to the end portion 126 of the
second conductive layer 122, after which the solder 130 is reflowed and the wafer level
package 100 is formed. The reflowing process enables the solder 130 to electrically
couple to the end portion 126 of the second conductive layer 122 and thereby become
electrically communicable with the bondpad 106a.

Solder ball having ball pitch of 0.5mm is typically used as the solder 130.

A under bump metallisation (UBM) process is preferably used to form a barrier layer of
metallic material (not shown) between the solder 130 and the second conductive layer
122 to prevent intermetallic diffusion between the second conductive layer 122 and the
solder 130.
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Solder ball having ball pitch of 0.5mm is typically used as the solder 130. 25
A under bump metallisation (UBM) process is preferably used to form a
barrier layer of metallic material (not shown) between the solder 130 and the
second conductive layer 122 to prevent intermetallic diffusion between the
second conductive layer 122 and the gplder 130. 12 After fabrication, the
wafer level package 100 having a typical package size of 5 x 5mm is

ArteqiizRlitested Referadeintoripr atrHEemMeCihopivalpEIRYGE BREKHUSS BImMm

form individual packages through a singulation process. 5 The purpose of

IS (RIGRHICANY JBTHRCOPEIRTRIPR] e RRRAA L RS QSPRILATE 149! PBERAT8S tife form
inGRGON padiciget verbayer sl RgutaisspReiartially near to the extremity of the

substantial portion of the first conductive layer 114 distal to the bondpad 106a
is to reduce any parasitic capacitance from developing in between the solder

THe3puanshahsr elaldngreensbane cRPlikg Déevsaidge kot iscaldoctirpRsed 114 and

away from the chj groundg:lane 108 through the use of the

the 600G SPRHRUINS e lP¥R U Ctrfe OFFHE RUPSERLIANY iRR3AcIDr ParaXitiRmity of the

subsRAdiRPeetion tiaRpeistirgmpidavnangas aiahisvwafer lavehapicagecsalis to
tions. 15 The conductive layers 114, 122

uring high frequency .oper 1 .
RO BTN GBI O BT KO A PR R RMGFAE PR 198 20 dhechio
grddnAierty0¥. the conductive layers 114, 122 are in proximity to the chip

ground plane 108. The advantage of having such an arrangement is the
reduction of parasitic inductance associated with the conductive layers 114,
THe2sbIering039 aipetatiousaf theayvirden leheetimpakagadlPRnEitoR thhayh ehe use of
th\e/v%f%re I(Se‘\a/el Ipackalge 200 accordijilﬁ.to a secorhd embodiment of the :
-separation-layer structure. is reduces the impact of parasitic capacitance on
the operating performances of the wafer level package 100 during high frequency

operations.

The conductive layers 114, 122 are further kept at an optimum distance from the chip
ground plane 108 so that the majority of the conductive layers 114, 122 are in proximity
to the chip ground plane 108. The advantage of having such an arrangement is the
reduction of parasitic inductance associated with the conductive layers 114, 122 during

operation of the wafer level package 100.

Fig. 2 shows a wafer level package 200 according to a second embodiment of the
invention for further reducing the parasitic inductance associated with the first conductive
layer 114 during high frequency operation. The first conductive layer 114 of the wafer
level package 200 has a package ground plane 202 that is electrically coupled to the first
conductive layer 114. The package ground plane 202 extends laterally away from the
bondpad 106b and on the protective film 104. This is achieved by forming the package
ground plane 202 of the first conductive layer 114 on the surface of the IC chip prior to

the formation of the first separation layer 110.
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invention for further reducing the parasitic inductance associated with the first
conductive layer 114 during high frequency operation. The first conductive
layer 114 of the wafer 25 level package 200 has a package ground plane 202
that is electrically coupled to the first conductive layer 114. The package
ground plane 202 extends laterally awgy from the bondpad 106b and on the
protective film 104. This is achieved by forming the package ground plane

0rRO2igd bretheshrandusiive RuRreXih@Nfiom e arm @i db e 6Ll RilekiRedlit the

formation of the first separation layer 110. 30 13 One side of the ground

SUBAI3bBOUER A0S e BOH I Al A A FeP PR TR Begsigm, for &

leRGHOSYETEERSN i leaRM ARG RelR¥ES kL Aritidhernedelengiined dirgrsingr faaé of the
length referali %éegreater than the second predetermlne? len th L2. Another

p%i@&% FRENE LR 204 SITRLREIL A& 18R diRfiatig BEIEpEath the
su&%htﬂibmmemmd]@cgmmt?ﬁmmv@nagieaaﬁdéapemlfwsg@mdb@@Wal|y
er in a directio stantially  opposing the predetermined direction
PG R SHE Bl P OR R DY SoHETRITR Ghd oo ugp o the
grovatesibhe Qﬂwtﬁfél’s@npﬂé@eﬁﬁmrgi@ﬂ@d%@mtme@elﬁﬂ@ﬂbieaetéﬁﬁlﬁned length L2.
arra ementallcilésth(iﬁatle stoneﬂ:ftconductlvel er 114 to bi)closerto

D6t e RSP PR e phrAdbe closer to

grcan@c;imaand&mgwdw@ﬁ@mg thﬁeemﬁn@dmngvmorpatmuhtgftﬁmuan@ef and
erformance of the wafer level p Eﬁ lbﬁge éoo The wa r level p lhage
Si

INGYERNSHIT ST LN RRFY G SUh ?8Hﬁ'&°k’d§ r’%ﬁ%ﬁ?&l SRATer fove

packadigaoation to be used for reducing electromagnetic interference therein 15
during operation thereof. In the GSG configuration, bondpad 106b is
preferably connected to an external ground reference while bondpads 106a

Tranddfecteace prskador2Gigisadiefonsbiyssicamgéditin the supmiessipalajroatil tieSG)
Si n%rlasgtlﬁ R? gﬁ?anrfoen%dblg %%gda ?c?rePetgl?cfrilgnglel:?rsomagnetlc interference therein
during operation thereof. In the GSG configuration, bondpad 106b is preferably
connected to an external ground reference while bondpads 106a and 106¢ are used for

signal transmission.

With the suppression of both the parasitic capacitance and inductance, the signal loss of
the embodiments of the invention is kept at a minimum. This enhances the frequency
response performance thereof. In addition, due to use of conventional processes and
materials, the embodiments of the invention is easily incorporable either at a front-end
fabrication foundry or in a back-end assembly house and is highly adaptable for

conventional high-volume batch production.

The wafer level package 100 having the GSG signal path configuration and designed
using optimised and unoptimised layout is tested by simulation. The simulation obtains
the frequency response of the wafer level package 100. The purpose of conducting the
simulation using the two layouts is to determine the frequency response performance of

the wafer level package 100 at boundary conditions.
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20 the embodiments of the invention is kept at a minimum. This enhances the
frequency response performance thereof. In addition, due to use of
conventional processes and materials, the embodiments of the invention is
easily incorporable either at a front-end fabrication foundry or in a back-end
assembly house and is highly adaptablg for conventional high-volume batch
production. 25 The wafer level package 100 having the GSG signal path
configuration and designed using optimised and unoptimised layout is tested
by simulation. The simulation obtains the frequency response of the wafer

TheSUMHLALINLEPYBIS. HaRkSLh BB Ises HATR B aME SR 28R &inb the Riwdation
is \Eoriicdd 1 ESIRIMBINS hEITRARSIEYIaRRRAGE: Tesfarmranss ofdipg thelwaiatres

level package 100 at bound % conditions; 14 The simulation covers

Priped rh%&*‘r%%ﬂ%@@sobbl{oﬁi BE R A diiEsy, . oL eRnllsdtiom tee simulation
ar€QReet el tie epapInetie vathMaleinl evplgaskaass sabriepiestRCROrqiRAIte from

disclosures proyided in the priof art of Lu, Elenjus et al. and Fujitsu. Test
LR o B B e e AR e Y
TROJrantsBoR s epaesrnivigst [esllisableme te wadesdenecd Pasiiagind (34i8ing 1 dB

the optimised and unoptimised layquts respectively. The graph shows that
O B LG B0P ST AU 13 GO CFCIRES A (] P S

loss up to the frequency of 20 GHz regardless of variation in layout designs.

10 Test results of the priog art wafer level kages of Lu et al., Eleniys et al.
TeSPEFRURG) BIRPHSE AL AR By CRD ok ol SOBTHS AN e are
repestoiesdlis/afuihesIBEs pOL RN SORdisptettvshyortidi irstiabing désseatiiarclprior

dB of signal Jos .to the frequency of 20 _GHz, thus making the
oS R AT BB RESE Ber Gk % ST o R f 20
GHpdthuicrauking thieplicatioinsblz okl tighgrequdyicy perhesotremisadipedsiofmost

the in}@ntio are disclosed..it hecomes
modern RF and microwave applications.
Although only a number of embodiments of the invention are disclosed, it becomes
apparent to one skilled in the art in view of this disclosure that numerous changes or
modification can be made without departing from the scope and spirit of the invention.
For example, although chemical etch is used in the RDL process in the forgoing
embodiment, the RDL process may be efficiently used if the chemical etch is substituted

by plasma etch or the like.
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apparent to one skilled in the art in view of this disclosure that numerous
changes or modification can be made without departing from the scope and
spirit of the invention. For example, although chemical etch is used in the
RDL process in the forgoing 20 embodiment, the RDL process may be
efficiently used if the chemical etch is ggbstituted by plasma etch or the like.
15 Claims: 1. A method for fabricating wafer level package having a plurality
cRrliseparation and conductive layers formed on a surface of an integrated
circuit chip, the method 5 comprising the steps of: forming at least one first
separation layer on the surface of the integrated circuit chip having a

1.bondpagiditeie it fahieceim@wardioa el e lkeRdRaths £3RAsRE; iPHEAEASN and
. Iﬁﬁst one first conductive layer on the at least one firsFE| separation_ lay

r,
Y§ thY SIS1i08MS e At o SHABRRIVAT 18 r ILESRALEH c SIS Hh IRy tﬁ‘ﬂwé"eth‘)d
cobgttipagltandtebd efxtends substantially laterally away therefrom in a
predetermined direction for a first predetermined length; forming at least one .
3t A SR S e W R A e R
chioHivingfatherriplpsieas fivataremduptinsolayetrxtendiag Rubgesially
lateraglly away f[om the %ond&a@éi&the gredetermined directi%n for a first
predz?gWH?ﬁea& RS RIEHERL SOUIVE YSH AT SRS SR LR SRearation layer,
wlﬁ@@dumé/@tlmaef mtfgesapdmalatm Iaselsmm_bmat" aﬂylr(tglﬁpl@d \l\dﬁﬂf@lﬁbﬂgpaﬂ and
east one seco onductive layer is electrically coupled to the. expose .
e A G A LLP ALY epSBTRIO 1 B LS MRS ety o frst
priafeeaiirdayntiom the bondpad in the predetermined direction; and 20
formiﬂg at least one third separation Iaﬁer on the a Ieas.etI one sec

nd .
cond VE9 4L dFarhar8ifea P SEPRET IR BRI S 88??00883&&%&98““"’9

lajayeviextémaiportion of the at least one first conductive layer extending substantially
laterally away from the bondpad in the predetermined direction for a first predetermined
distance is exposed,;

forming at least one second conductive layer on the at least one second separation
layer wherein the at least one second conductive layer is electrically coupled to the
exposed portion of the at least one first conductive layer and extends substantially
laterally away from the bondpad in the predetermined direction; and

forming at least one third separation layer on the at least one second conductive
layer wherein a portion of the at least one second conductive layer extending
substantially laterally away from the bondpad in the predetermined direction is exposed

wherein solder is electrically couplable to the exposed portion of the at least one
second conductive layer whereby the solder is electrically communicable with the
bondpad and the exposed portion of the at least one first conductive layer is substantially
adjacent to the extremity of the at least one first conductive layer distal to the bondpad,
and a chip ground plane is laid in the integrated circuit chip for providing a ground to the

at least one first conductive layer and the solder.
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substantially laterally away from the bondpad in the predetermined direction
is exposed wherein solder is electrically couplable to the exposed portion of
the at least one second conductive layer whereby the solder is electrically
communicable with the 25 bondpad and the exposed portion of the at least
one first conductive layer is substantiajly adjacent to the extremity of the at
least one first conductive layer distal to the bondpad, and a chip ground

2. Planerigelpigtiodnst tteeratesicirehe BBy oF RIAWIANthe Aeusibie et sdgeasion
one first conductive Iai/er and the solder. 16 2. The method of claim 1, prior

laygryfrheh SATESIAG e SIER:951OMR RYs? S2pKAU5GHOVEPIATR fYr Providing the

greanaPtisthg ta&ianoak farstisena AR BE aroNRek e fPRENEYSJHRGURE plane is
round t?f the at least one first conductive layer, wherein the package ground
foEAPR

OR the S acs P tARedNFpaEResk SHEUHEYPated circuit chip. 5 3. The method

of claim 1, wherein the step of forming the at least one first separation layer

on the surface of the integrated circuit chip having the bhondpad thereon .
3. comph e LSithcF ATt SETS: Lt SFeRichl VR referotmiFestrengs first

sefeastiom éfiestod Gheepafationfgyemiegring tiecaitlemist ey sheepasatianhereon
material; exposing the at least one first separation material; curing the at
CORRESBhe first separation material, and removing at least one portion of the at

least dupe ditisigsepreati @ndTaigrirbanmaioihenatsrpp fie fafig koo dpaghst ondirst
method of claim 1, wherein the step of forming the at least one first

Seeg%ﬁf?t,\%%\yer on the at least one first separation layer comprises
depobitiapaheadeane fisFicosehactivenmaterial;

exposing the at least one first separation material;

curing the at least one first separation material; and

removing at least one portion of the at least one first separation material over the
portion of the bondpad.

4, The method of claim 1, wherein the step of forming the at least one first
conductive layer on the at least one first separation layer comprises

depositing at least one first conductive material;

coating a layer of photoresist on the at least one first conductive material;

baking the photoresist;

exposing the photoresist; and

removing at least one portion of the at least one first conductive material.

5. The method of claim 1, wherein the step of forming the at least one second
separation layer on the at least one first conductive layer comprises

depositing at least one second separation material;

baking the at least one second separation material;

exposing the at least one second separation material;

curing the at least one second separation material; and
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20 coating a layer of photoresist on the at least one first conductive material,
baking the photoresist; exposing the photoresist; and removing at least one
portion of the at least one first conductive material. 25 5. The method of claim
1, wherein the step of forming the at least one second separation layer on
the at least one first conductive layer ggmprises depositing at least one
second separation material; baking the at least one second separation

mategigdoseinP 3o dheeaétlemst anemecepstasnaalion Anatesinb\afCchtingdhene
at least one second separation material; and 17 depositing the at least one

Pastienat hsdl1aashaagePCand rerasatiay Apatelial SRk TopmiBn tewAk!atseads sprond

sepeeeidvA KeRaration material for forming the at least one second separation
layer. 5 6. The method of claim 1, wherein the step of forming the at least one
second conductive layer on the at least one second separation layer

6.COMPTiREsrdedesEinglaineastone e cordendE Giye imateidak Ceasinen lassynd
hotoresist on the at least one sFéSo?nd conductive material, baking the

f
COBHQ‘EHP&\%YFES%%&& T BIRBEONCSTERAHP B DELIAYRAES least one

secogepesititigCitedeaysicardoirmovinaavéanatepag portion of the at least
one second ¢ nduct}v material for formg\%the at Ieasa one second

cond G AyaYeq 8 P%?F%%ﬂ%‘tﬂ%*@faél PN ARG BROEUVERARSIA
the abdkasi teegHutcresgparation layer on the second conductive layer

comprises_de%osi ing at least %ne third separation material;
exposing the photoresist; an

depositing the at least one second conductive layer and removing at least one
portion of the at least one second conductive material for forming the at least one second

conductive layer.

7. The method of claim 1, wherein the step of forming the at least one third
separation layer on the second conductive layer comprises

depositing at least one third separation material;

baking the at least one third separation material;

exposing the at least one third separation material;

curing the at least one second separation material; and

removing at least one portion of the at least one third separation material for

forming the at least one third separation layer.

8. The method of claim 1, wherein the at least one first conductive layer has at least
two portions extending substantially laterally away from the bondpad respectively in
directions in and opposite the predetermined direction, each of the at least two portions
extending laterally away from the bondpad for a length greater than a second

predetermined length.
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baking the at least one third separation material; exposing the at least one
third separation material; 20 curing the at least one second separation
material; and removing at least one portion of the at least one third
separation material for forming the at least one third separation layer. 8. The
method of claim 1, wherein the at leasfgne first conductive layer has at least
25 two portions extending substantially laterally away from the bondpad

9. respeii/ agtibyreRMnsINANG P RS Kectifl piedetarminedeitgetionhearitance

of the at least two portions _extending laterally away from the bondpad for a
frogh ik Rpadnad iQdHe-LXHEBHY O LitbiRHOTTaEaRd £oNguGthe JaxanSiskY to the

borl@panl, wherein the second predetermined length is the distance from the
bondpad to the extremity of the at least one second conductive layer distal to
the bondpad. 5 10. The method of claim 1, wherein a barrier layer of metallic

10naterdsferipg dfrtifaivieamsnsisalderrridaine of IpasiiROMageRNds formed in
intermetallic diffusion between the solder and

ductive | f ti
DEIEST | 26 SHEE o 1 R 190 SBENe EPRAARTINE YT IO WGP

inthenbesl Regigfiation heyeseth s ssidodperatatiasadOoiay sscand coadintile layer.
separation layer are fabricated with substantially similar materials. 12. The

method of claim 1, wherein the first conductive layer and the second
11condwabviedayer efeltabricalenevei biebitandiply sion| tyaratasalssokil t8padkation

oy B O YR B R P A AR LALD S s
comprising: at least one first separation layer formed on the surface of the
int ted circui ip,havi d th , ei ti f th
Ty R e e T
coedinitivied dirat srefabaidated with substantially similar materials.

13. A wafer level package having a plurality of separation and conductive layers
formed on a surface of an integrated circuit chip, the wafer level package comprising:

at least one first separation layer formed on the surface of the integrated circuit
chip having a bondpad thereon, wherein a portion of the bondpad is exposed,

at least one first conductive layer is formed on the at least one first separation
layer wherein the at least one first conductive layer is electrically coupled to the bondpad
and extends substantially laterally away therefrom in a predetermined direction for a first
predetermined length;

at least one second separation layer formed on the at least one first conductive
layer wherein a portion of the at least one first conductive layer extending substantially
laterally away from the bondpad in the predetermined direction for a first predetermined
distance is exposed;

at least one second conductive layer formed on the at least one second separation
layer wherein the second conductive layer is electrically coupled to the exposed portion
of the first conductive layer and extends substantially laterally away from the bondpad in

the predetermined direction; and
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20 layer wherein the at least one first conductive layer is electrically coupled
to the bondpad and extends substantially laterally away therefrom in a
predetermined direction for a first predetermined length; at least one second
separation layer formed on the at least one first conductive layer wherein a
portion of the at least one first conduciige layer extending substantially 25
laterally away from the bondpad in the predetermined direction for a first

predetergainesle diffanepasativhasger firnpastanmeetanssconedetyrdlavatiuctive
formed on the at least one second separation layer wherein the second

Iy VRRFGH o PRI AN cBlRaatPe SBG9REe S PRI SorlatETrytending

subSrdtshyadrySnAaRS RN sheusianitally it praliyamadiamdhrohonepastda
30 the predetermined %iquection; and 19 at least one third separation la

form 815 h&OAGE S £ ISR 1SRIY R ARIA OV RIAORATPAIN &P s ﬁf%%t one

sedbhgasirenetRRCRYErcOReleBt R d aytdeites dingca b stanialyclarr edlynaviseyidpad

ol G o) BEUAA 6 e SRp RS BN S PG B pecen

toepeduetnttiayLiHyhelely the seidesisglaot ikgly ¢rmnio theayadiathend a chip
bondpad and the exposed portion of the at least one first conductjve layer i

OTCBLERRE JL Lo e LT oF e o ESHORE BRI At east

oneyestdstrligitrd yendpathagsideichip ground plane is laid in the integrated
circuit chip for providing a ground to the at least one first conductive layer

and the solder. 10 14. The wafer level package of claim 13, wherein a
14packape giafantbypdbpedeatyy mied abetigerntreisurisekafctigeoiniggratedisifouited

oo GERCH U . o EHT P B DT Wl GGG 1t eparatir

layer.

15.  The wafer level package of claim 13, wherein an opening of the at least one first
separation layer for exposing a portion of the bondpad is preferably approximately 70

micrometers in diameter.

16.  The wafer level package of claim 13, wherein a portion of the at least one first
conductive layer disposed over the bondpad is preferably approximately 100 micrometers

in diameter.

17.  The wafer level package of claim 13, wherein an opening of the at least one
second separation layer for exposing an exposed portion of the at least one first

conductive layer is preferably approximately 80 micrometers in diameter.

18.  The wafer level package of claim 13, wherein a portion of the at least one second
conductive layer disposed over the exposed portion of the at least one first conductive

layer is preferably approximately 100 micrometers in diameter.
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separation layer for exposing a portion of the bondpad is preferably
approximately 70 micrometers in diameter. 16. The wafer level package of
claim 13, wherein a portion of the at least one first 20 conductive layer
disposed over the bondpad is preferably approximately 100 micrometers in
diameter. 17. The wafer level packagegf claim 13, wherein an opening of the
at least one second separation layer for exposing an exposed portion of the
1%t leagiOnarbirdeed sRrdyeorelaven s wieirinbii apainy oatalBPast one third

micrometers in diameter. 18. The wafer level package of claim 13, wherein a

SCRYARADN JRYRE faf RRASHILARShBOUMRIHASREEA RApdL Y BlRY i Preferably

apRrOdseApP T atibmabieastameetist conductive layer is preferably
approximately 100 micrometers in diameter. 30 20 19. The wafer level

package of claim 13, wherein an opening of the at least one third separation
20ayerfae exgfesi Y @npabkhgertp ol inthessacmidinon Buekiyge | ayeling RIRfEpMME is

imately 225 micrometers in.di .5 20. The wafer level package of
oGRS CRRIP o ARt b ie ERTO N R RPeAEd 10 ho

at least one first conductive layer and the bondpad. 21. The wafer level

package of ¢claim 13, wherein the thickness of each of the first, second and_.
2 v AV P S LB BehicbiS0 SO ARSI R0 GRSt
sevonie aieMeli REResioh ¢4k i Pravharnbdiatbickne o afieasheadthe first

and second conductive layer is preferably approximately 1 to 2 micrometers.
23. The wafer level package of claim 13, wherein the integrated circuit chip
2215 corhprigeferatdes sharadgef sflickhimsia;anrgesimaniuhiciadigrofassemiciethe first

Ili itrid d indi h ide. . .
and second conductive Ilarllyel}J IS pg)reﬁesrgglly gpproxmately 1 to 2 micrometers.

23.  The wafer level package of claim 13, wherein the integrated circuit chip
comprises at least one of silicon, silicon germanium, gallium arsenide, gallium nitride

and indium phosphide.

24. The wafer level package of claim 13, wherein the integrated circuit chip is
fabricated on a semiconductor wafer having a diameter between 50 to 300 millimeters.

25.  The wafer level package of claim 13, wherein the separation and conductive

layers are formed by common fabrication processes.
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24. The wafer level package of claim 13, wherein the integrated circuit chip is
fabricated on a semiconductor wafer having a diameter between 50 to 300
millimeters. 20 25. The wafer level package of claim 13, wherein the
separation and conductive layers are formed by common fabrication
processes. 21 WAFER LEVEL PACKAGES AND METHODS OF
FABRICATION Abstract 5 A wafer level package formed on an integrated
circuit chip having bondpads and a fabrication method therefor is disclosed.
The wafer level package comprises at least one first, second and third
sebfdtbRIdyeVFdviRg\sifed Siohe MR A& $ddoHASTONUIARR |&yATiHANed
in-between the separation layers. The at least one first conductive layer is
formed on the at least one first separation layer and is coupled to the

Abapgdgads. The at 10 least one second conductive layer is formed on the at
last one second separation layer wherein tHe at Ieastlﬁcl)é]ebsecond condgsctive

u

A 1 3§lR S BYE LRGP SBTRE S th A TR IS HC i BB BV e PR dPAS 23N 2

falgRstionaibind erasadion HysloadnwWEheoigetoehel phakiRicdmprRatdeasist one
one second conductive layer for electrically cogépli&gz tg_e sold&r to th
g bk

firgh AL AR HIB G ERRGANEYEN LV IRgrre 15 ISt ANE SiEPRSy conductive
lay¥pYodingdanlfegesmehtostharatieakiyens fiTak coneisttore Eygrcandudite layer is

fo?’r%léj E)'n':til%J rée'f ile(é;st one first separation layer and is coupled to the bondpads. The at
least one second conductive layer is formed on the at last one second separation layer
wherein the at least one second conductive layer is electrically coupled to the at least one
first conductive layer. The at least one third separation layer allows solder to be attached
to the at least one second conductive layer for electrically coupling the solder to the
bondpads. A chip ground plane is laid in the integrated circuit chip for providing a

ground to the at least one first conductive layer and the solder.

Figure 1G
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