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lididiiiitiiiiiiiiiiiiiiitrimiiiiiil 1 V\AFER LEVEL T13YioyT
PACKAGES AND METHODS OF FABRICATION Field

e T s st AN
to a wafer | evel package ha\il ng a plurality of

redistribution layers for redistributing peripheral
bondpads of integrated circuit chips. Background 10

A BERL R L A CRAGEEAND MRGOTBHL B FATRICATTEN

technology for integrated circuit (1C) packagi ng has
correspondi ngly evol ved from | eaded packaging to
FieldoofiInstietibrbased bal | grid array (B&A) packagi ng and

eventual ly to ch| scal e . .15 adv rrent
The, VPR Gih At 8RN 14 &VéffﬁgFYfga’aF st v &1 begicufar, (e invention
rela@éée'fd 'J‘%ﬁ@ﬁ'l@@eln?ﬁfﬁgé HavirRChi SWirfsty b6t tl%ﬂxstrlbutlon layers for
performance, grea m niaturization and hi gher

redisibuting pmgher dpsds Rbigitaggatedeihnvdl dbgps. has to furt her
provide for the possibilities of batch production for
t he purpose of | arge-scal e manufacturing thereby
Badlgh@imd'g econony of scale. 20 One specific form of
chip scal e package (CSP) is wafer |evel package (WP).
As Wifegraigbpeiscuity diceemaer insjeapaelyagmegenppidoadeldt hatter soperating

perté%ﬁthléc\%ed (ﬁ‘(aggAg QQ&#}%Q} 9. forT hy 1 etgrzﬂgcp r 8@8 t e{l@gl l%?icly\%ﬁlg has

I'ng out |ne t

cortesigonidingdy dvolved Zﬁomt teatidte phékaglnigpto ﬂﬁhinﬁ@dWaE’ed hﬁll grid array
smal | est, form of P. WP allows the |IC packagi ng

(B%}Raggg1@g)angjeev53mallgg) Jup sele pagkegingevel as wel | as

incorporate wafer level reliability and 25 facilitate
IC burn-in test. Efforts have been expended by many to
Anpadposenant il chiptpatkighacicagiohgysoktivéroby ever-inereesing weeds for
hmeet &)h everf-l ncr easi nt% demand .for better Wafei‘l bﬁvel
achisX 02, PRYFC BSTIarinpge 1 §FFARET Jminjgiprization, @ agicrg! New
packi’@?ﬁ?t&ﬁﬁol@é}t h&CICRrth8NBO$Rle 1B Bk §RbsibilititdBf batch production for
el'ectronics
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 IC 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 IC 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.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

tGOOOOZ*



10

15

20

25

i ndustry for being a potential solutionin IC
packagi ng process that can provi de | ow cost
production through | arge-scal e manufacturing. US
Pat ent 6, 605,525 to Lu et al. proposes a thick stress
buffer |ayer to be used bet 5 chip pad
netallisation and redistrib |on | ayer. Sol der bunp
Wafes dgysli erpckagingy dips ¢ jherefory altragied dagnensg m&reqta%he ql%p ronics

1nd%%?' f‘éf’ﬁel}i\g olté?ltlairgtﬁutlrgrf InACHR ((5@21% %@%s REAa8 pro d1de low-cost

kage |g Density | nterconn erence ‘an
prodixion tlifeugiel,arg&zscasemmlfMInrmgS 16, 1998 published by

s B3 5050 By T S s SR ST vtvee

chip B&d $RkABLatioRURB S AERILIHEP RLL dS@MePBuMHﬁ@ i§ ‘Ehx'rﬁ:ﬁsou@%%r the
are sol dered on a polyner substrate. In a conmerci al

thickistregsatudifee layet foeghte @ pgrP.CSP" publ i shed by Fujitsu
M croel ectronics Anerica, Inc, copper posts are shown
to be used as a formof interconnection for 15

In "TOBNAEE OSP(thh)ewakt dedle PUcRRge ", OlithBerddi [ftetdoaHEdt @bnference and
| ayer. US Patent Application 2003/0122229- Al by Bakir

Expe, Tgmpe p‘?‘%p%@%%mbefflébqu 4498 spbliskedby Petep Eleniitsrand donggYang, a
fabHcl:Jnoﬁ r{x H6a Bbe i Y}g:\?&]ﬁ‘ ‘Bng tghs%l(ﬂ:?eouﬂ{ps ?etﬁéc%se&edl“he solder

propri e ary na t 0° achibeve 1ine- pi conpl i

bumpitaee suppoed By payméhidliars vl droseldered gn prpobimearstbstrate.
di scl ose various nethods for fabricating WP, these
nmet hods have inherent [imtations in relation to the

In ?%%n&fler&gﬁm?tﬁ%b[ih@@t“Sﬁﬂ%‘n@SF’F @bBshell ODSYa%Hj(i:EM Mitr8fectronics

requency performance esirabl e par asi
Ameapeacﬁnt,a najEpea rpzbstsi ard Lﬂih&«mcm ae aistd pis calfdbyn pfeimentonnection for

i ve nal t hods that use 25
CO“BS‘EH’P% %fﬁ?‘frg’ fyﬁﬁ ﬂjﬁtrg 1F%\II BUOBFRYE r enders unsuit abl e
the use of these nethods for fabricating WP used in

hi gh frequency donmins of RF and m crowave
US difsipeini e‘*enprhoﬁtts)n 1003/%22@29 arltbydepogi plg prapesesse faprication method

for %%{exgzpﬁ 4 ﬁﬁ%f it rgeog 1Fch ?V?_{Py h&‘hu ?a lu? Thplgglta ﬁ dfj b{ty&)%rwtgryt rrr]lgterlals

to aBRie0¢ Hherglidh Edigplaant & chrgrersf or a method for WP
fabrication for achieving high frequency performance

using common | C fabrication process and materials for
Whlil@rtqg'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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scal e industrial applications. 5 Summary Enbodi nents
of the invention disclosed herein provide inproved
performance relating to high frequency response based
on conmon fabrication process and materi al s.
Addi tionally, the enbodinents are suitable for

ustrial application that3reqU|res Iarae- scal

Acw%aaleztﬁhsw 157 e riemp anathed famnVER: fagcatame fon aghieving  high
f & f8184nBY u8ing! dbhahdd Yo Hhb3ERBh b ORs ARG Is for large-
lec@gn‘gﬁgtlve Iaygrggfor rredﬁ on a sur? ?é %?S an |nr112titgréarsa %rd aree
scalgiindusirial epplpaiiendi scl osed. The nethod conprising the

steps of. formng at | east one first separation |ayer

on the surface of the integrated circuit chip having
Suinfagpdpad thereon, wherein a portion of the bondpad 15

i s exposed; formng at |east one first conductive
Emb@@lmentsmftthﬁemacntl@apbsclwé hﬁlterrsprowlpamatqud peltfaly@ance relating to

| east Jone first con

hlg@h?rggueng%l Fespo SSp' 8%’6 oOl’lt ﬁgn%or{ldp grlca 188 g{((% an% materials.

Ad@lubﬁdll@/ntheaédib/odlméﬁtﬁ akd yuieBRYfok MeluediaDBpplitagdon that requires large-
‘oredeterm ned direction for a first predeterm ned
sca

egtigdustioror ni ng at | east one second separation |ayer
on the first conductive |ayer wherein a portion of
the at |l east one first conductive |ayer extending
A swthetl afor | fabiigating Waﬁeerla\kell ypaaw havirp tahplubadivg pddselparation and
the\gredetern1ned di rect far a first predeterm ned

congigtenlaaes JORNEL R SO gn Aptorisias clgnll dip gnisclosed. The
mehB8adHE %)hé’lﬁ g 1Y QEpLoY: ?ct}?m@% f lgﬁsﬂ)n@ﬁ?st SOt é)cﬂﬁl la}/]eé on the surface

separation ayer wherein the at |east one seco
of thondegratied eirbay elipihe viak edtonipzad tlhyreon,ouhrflred atportidreof the bondpad
east . one first conduc

. tl f ot t .
is SRR MBS on S CapRETT Yoo et Shags Fishggparation
layérhﬁfh@x@ﬁﬁtﬂi@@t jeBsttdne ﬂ%t@:@ﬁ&&*h% nSer féleﬂ&@ﬁdagp co@pled ?o5the bondpad

form ng at | east one th separ ation ayer on the at
and) exgends gnlestansioby datereHyl away d@rafwyxe in a predetgrmingd ﬁumtmﬁor a first

f the t_one nd conducti v er e
pre@liglop S fene RS IFR Ol S0R Shifien BRLRRINCTE fauctive
1ay¢1rxehi@émrm?mdn @ Kee bt @Akt iohe e‘mmdum rgyed ex@ndig sub&antially
el ectri |y coupl able to the exposed portion of the

latezglly @vugst fromehe éelaﬁmd dbHfuRErgiRrnipgbdireciinn feng firH gredetermined
PR LSS iEPLL SO Py 1 14, BP0t on
secomhsepatadtion lbyerevhdrainshbat beast alel secard] easinttitolaybieis electrically
cou%i(etdrt%rtheyexposed 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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4 of the at |east one first conductive |ayer 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 |ayer and the
solder. 5 The present invention further discloses a
waf er | evel package havi ng 4 plurality of separation

R : (
of Higdaiclsatiueny Viest| epepativieotarerd distal 4o siie fhewepasth and 2 chip ground
plah 3 3h 6 FoGL] BOUP ] T6r plSLe § BB PR ensy one fis
conductivedayen nfichthe solder.t he i ntegrated circuit chip having
a bondpad thereon, wherein a portion of the bondpad is
exposed. At |east one first conductive |ayer is forned

i S d e t eI Biukal;
The?ﬁreetsga}tﬁ AbedtRAS furMRe didcloits SCRAfeR lé\fég ﬁargkziig;éyﬁa[wﬂ@% Bluthlity of

_ | east one first conductive
sepghtion and eddductvufplyed fooneden hendamdof amidtegratehdiscuit chip. The

wai3t BT s St o it By Hist ARG on st S alegh e suface of
the itegthied chtuit ERipthaQing SRHAPSH heRdhakh&Binl Ay&fioh 6f fRboABpad is
the at |least one first conductive |ayer wherein a
exppendt | dinleast onpdirgttcopdupsive dayer fsi fognedomithecitileast prey/Byst separation
' i-al | : . f
i SR, SRS L B B BT B BUSHHEPFRI f p pona

andpyxeshet eutstangidllglisérane ewhyp therginaeth a fledéteAsined dReGRAABHA first
conductjve |ayer forned on the at |east one second

y |
predeforaringd isnethayf lagpfepnsi secomd syvrabion lavss dowpgd, an [thg, aty least one

. o] Fed . _
ﬁrs# Zon@lcheL alhgé}. Lfe®HR ﬁ%ﬁlggeé(f?g}?gélp?e}g ggg:]t?ﬂisglr&f)g&uc'ﬁbg layer

irst conductive layer
exté¢ratirgy substantaldy laterally bivey frondfiedbdndpadhn fhregaedeemiinatidirection
directi and aaﬁleast one hhég separation. la
0

on, r .
for o AR QTP ARGk disiaacs it FRPOSE kaRtaoRs ssrang afyéﬁuctwe layer

forMBELRHR A 148t B kO @paﬁaﬁ@n ﬁ{yef' FASkinORE s&@rQREnductive layer is
conductive | ayer extending substantially laterally

clecivieatly ¢ouphadt e thsoextpael! ipartioneofp thedBtse candustivelilayse tandnextends

st G BRSPS P BB R SRUBIAT W a s
oneCid Uepdritor @%@r fored 8RYhd Hleast @nel@Ecdnd Bh&edtive d@fek Yvherein a
conmuni cable to the bon%&ad and the exposed portion of

portipie of the| as deast orhiecpnd sendgetivuley ¢rvaxtangingrsupstantially laterally away
i_al ' : . t it . . .
o REbAYRaR 1 RS K ST B IS s ity

couptbitp@dhe axgbsad pbitpn@Taknat Ipdsaoge seohdicondudtivdriayer whereby the
integrated circuit chip for (EJrovi gi ng a ground to
B

. . . he
soldgr it elgeticylheconipuricelin ibe Poadnagyar thenerPepRd RYUTioRPT the 3 least
ondHidsBEondBSHVe 18Ydraf si¥fstah 18I ENERED 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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Enbodi ments of the invention are described hereinafter

wth reference to the drawings, in 30 which: 5 Figs.

1A to 1G are cross-sectional views that illustrate

processing steps for fabricating a wafer |evel

package according to a first enbodi nent of the

invention; 5 Fig. 2 is a crdss-sectional view of the

waf er | evel package according to a second enbodi nment
Fig?flAI tbelG'lY(?E‘xto'sQEEctiaﬂﬂ Vidvk that flﬁls@atgi?&laséhlﬁ% H%Sr £k 'fmg;ating a

requency response characteristic using optimsed an

waftnleptlipatieed abayrding so effirdtkmbpdiasandf thawerehiiom of Fig. |

G and the frequency response 10 characteristic of

three other prior arts. Detailed Description Wth
Figl ©f B £N&6ssisectidial didWi dT0fe RafeRl&fel | R¥RlgcPACKATS: to a second

according to enbodi nents of the invention having a
embyidimentiof yheohvedivar and on and conductive | ayers is

di scl osed for 15 inproving performance related to

hi gh frequency response whil e achi eving performance
Fighasgda (ggaﬁh GO ifRquedcyCREPEMIC | dhhRGfeAit®E 1BinkCoptimised and

(1. fabrication process and materials. Additionally,
unoptigisgableneuieof sheypeesenli inypnteonf of Fighdlfstandathe frequency response

dw%§R£%89£¢@%Fﬁ%%%¥“%?gH%res bat ch processing. 20

F1ous iron nethods for wafer |evel package
usi ng common fabrication materials have been

previously, proposed. These conventional nethods for
Detated Desarifipnnaf er 1 evel package are not suitable for

. e o

e L R A NPT Rar e g CpRients of the

invérgioal hpaok ageplimbtyi ofitseparatise andpewidabiivedayerops i disdosgd for

. _mat.eri al.s, resultina?sl%éﬁted cost of fg’ric€1ion. ﬁS

impeying pPrigapnce felped Je piehaRauency, fesgense lilg schieyige ngHormance

bas@d dhh& dom¥BidtioANof LomhiBnt GflediRbE Rk &IC) URLIAALR process and
frequency (RF) and m crowave applications. This

matsrigley eAdd@i@galb{;tthp resdiodieents atso diitablt $orofndusteial application that

re iinev n{cihonocfer om ot her applications that require simlar
q%ﬁérﬁ H?é 5%P$'or mance as the RF and m crowave
applications. The functional principles

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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6 fundanental to the enbodi nents of the invention
remai n the sane throughout the variations. In the
detai |l ed description provided hereinafter and Figs. 1A

tol Gand Fig. 2 of the 5 drawi ngs, |like elenments
are | dentifi ed wth like reference nunerals. A
referred i ment of he6| nvention is described in
fungfrné%ntaér tqré .frm BeHaf flethe pventiongeraging G spmsslaughout the

varidOns, 10 Wth reference to Fig. |A a pre-processed
sem conductor wafer containing nultiple dies for
fabricating the wafer |evel package 100 |s shown. The

em con tor wafer have . di apeter i ou
In G MR HESTER Heviaahmer e S St Antp SBOM Pigaarof the
draﬁ"ln%s [11& mdries 5&’3'1&&1@@@W@Jl%qgfei@n%@nﬁ%ga%el ectronics

el ements. The wafer |evel package 100 preferably

conprises a three-layer structure fabricated on a

trate 102 1 t hat de, of. .
A T 0 ISR PR MFurne RrchbRt b Be P aef Ripgier or o
wafet lev€lgnackgemol um (Si Ge), gallium arsenide (&As),
galliumnitride (GN) and i ndi um phosphi de (1nP).
These materials are typically used for I C fabrication.

Wlt-ﬁt}gfe}ém% de[:{/%laq% gfpreegﬁ) e%s&l J?l}ll@i)ﬂcﬁrﬁs%gva &l doé&unmg multiple dies

assi va Ive

for @bemadw the Faifarieadl p@ékafgbl @0pisasheoihi VihefsemboohBdctbswafer can have
passi vati.on Iayer that conprises silicon nitride

diapefers\gf) varipppdieopiont syeh 1S PommpA0QBR: AoGrameang W jfach die
is agfIC%ﬁf‘in'Eng)ore%d @fﬁﬁ(?ﬁl'cﬂﬂlefc{f&ﬂgf)@igﬁa&tg ) @%félq@t?el fp-EE‘l@age 100

[uralit f openi ngs preferab arre er o
pre&mﬂuhommpmmsyl t’ﬁﬁmlay'dnestrbcmtépfadscatﬁﬁan arsdmi®@@uctor substrate 102

ol AR AL BB A B S L
(Si@é)r cgguﬁlw arsEHide k(@&\%éoél naﬁntrhelder@amt dn‘demfdidnmplﬂgélp}ﬁ’dbd (InP).

ondpads 106a an 06b varies with the type
Thetshnptter@@eaje tymicably pisegt fonid fahirieatéorn08 is typically | ar d
in the substrate to provide grounding for the
m croel ectronic elenments in the I1C chip. 30 7

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 70pm. 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 IC chip.
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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 recelve

el ectric gnal s é and ﬁronl resgectlvel

Fores&tr%%ﬁ%uo?&r?vem dyok plagiyg ncp FERased g tarceef Fhec%endpads 106a and
106504 tVPLGR !

B e PR APy e R PR BRIV Rlo s MLt he 1
chigi rcuitry. The el ectrical contacts of the bondpads

106a and 106b are therefore relocated by a

redi stribution process for alignment with the
TheebHabadsCRI6a GARLIAGH 2118%s Eﬂéelclgnfﬁ %n’deﬂnd%ée%é élEMnEzﬁ signals to

provide electrical coupling ween bondpads 106a
anda frgmi OB epeghelyt Hie @xtegmhaqwcgitrycuhrough pT@/ldlsgudectrlcal contacts.

L ] T T —

extéhalcdifctityy, dfhe clldetital cﬁmt@ﬁﬁbﬁ tlﬁflﬁ)nﬂyzﬂisq&%h)énd 106b are therefore
transmtted between the I C 15 chip and the external

relogpted vt 2 )}”e(‘ilﬁtrlgu@(prb RERFESS gqﬁaarlggmghwlt@ [T .aglecrgraqqh contacts of the
exté:rﬂﬂféngﬂirt@\)‘xp?pﬁoxid?&%&hgél%uﬁl&%&%@%%§ %Bhﬁ%ﬁ?k ?ﬁ%a and 106b and

ocess erence to eac
the botedphciscultdpa and 106b nay be redistributed for
carrying electrical signals or connections to ground
t hrough various signal paths. 20 Wth reference to

To Fdice %ﬁctr&n&%ﬂeﬂc iRRPRfALd ﬁ{ﬂrlxllg3¥l%5tr111:§-l Rt A9b@ween an IC

separ ation terial such dielectric
chdemk theyaxltanhajtomeltx(yBejBytrlpaisngnaw aromypicadlyftommpdtedrbet Ween the IC
e of a ,BCB aSSI at.i on pr.oce

C chi b \
chiff gt 18 Rterbllopisguies, 'nog Godpigy -sigal B (Cop[iiguration,

accbmﬁgﬁ%t@éreaistﬁlﬁmoﬁlp%de% or dlfferent dielectric
materials. One exenplary 25 dielectric material used

in the BCB passivation process is BCB 2442. Amother

widhtelBtef o FRETAY eatlof Bt Soidind® TaST L Db pbltfiuibuced for

carlty_l}% @édtrical BignBCBr p@lﬁﬁbt‘i@ﬁlt@ Braquh@€lesegh ydiota bsig)ials;taafst S
with the application of an adhesion 30 pronoter onto
the surface of the I1C chip for allow ng adequate

wiRdRRSLRA 1§ (pﬂél\ﬁl%] o it Eé.prarc‘attioﬁ 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 IC chip for allowing adequate adhesion between the first
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separation layer 110 and the surface of the IC chip.

The first separation layer 110 is then coated and

baked for about 90 seconds at approximately 80 degree

Cel sius before being aligned and exposed for about 9

seconds to lithograph a sepgiation | ayer pattern 111
é

SePRAIPHAPeh A AT Lo IR0 NS A M| et e rerpEsoRgRyer 110 is
the@i_ﬁgért%d ARd $eEQNE? BbuPRPERBhIPLE pprImIRE &8 g%&i Fé?sius before

. first separation |ayer 110°is then dev
beipg ahgnedomdesxpopddefor dboetl D penondSR lithogmph ex sepaiatign layer pattern

portion.of the bondpad 064 .and 6b ro, openi n
1195 R TRl stparaopnE Bot Lt o[ e ™ raped By (RS BEOnEHEe firs
sep@REOH Ner LARfRR80R Bf Rcamsyat appoRMhdigy 80X egRRCeldi®s. The first
final part of the BCB ({)a53| vation process is to

seppsphipie bypiy 1 §thistarnedeyeloned withaled exareide.cleveloperDS2IM0 for exposing
ap ibff P fife! b‘éﬁhg%ds BES ]attlcr' gﬁb&&ﬂﬁwféh Fﬁfgni Cﬁslpgﬁa{;&?lﬁee& %égg sel:psération

ormabl’e on e surfac _
lay@rassteinal 10T Os@ffs a2 des sietdigly aprokienaadly VOuiN€eThe final part
t hi ckness of the at |east one first separation |ayer

of theoB(C8 pessivetion Proqgss 50k typicatlyr inpludp gs ewring apd @vilespum step.

.of C i ly .the relo I Q f .the ectrica
AR Aty e il oD Bt P, BBl B E N e 1€
chip be tHecBOB phssivatioh prdessdsalebdribedl contact, however,

applies to the bondpad 106b and the |i ke bondpads on
the 1C chip. 20 Wth reference to Fig. 1 C, a

Chive . ’ Cedi : . 7
PR R S or e o RPoE R ] MBI ogen 2 o
50,an.RDL process. The first conductive |ayer 114 is

el ectrically coupled to the bondpad 106a and a

substantial portion thereof extends substantially

Fo pgflferg&s% by bxae‘ggy gMi %cha@iﬁr, ?gpﬁtg@q?lgjga%%ni& tgee?lg?tﬁ%c%lec&ntact of the

etermn Irectio rst pre
borldpad) i 0664 ik.deferibed theteinadter.t ke fdlocation ofithecldcuécal ayenact 1Hatvever,

hat is_dispqs 25 qver the bondpad 106a has a
appi%f%%PO%cfpagd@gBﬁWg\e&kﬁ%@ﬁds vﬁﬁleﬂh P-conduct i ve
| ayer 114 may conprise nultiple |layers of either

_sinilar or Qifferent cqnductive nateriaLsn The anount _
Withf refexgnen o big. o€, & hendactivehger ddesdchras ta redistafibutiony kyer (RDL), is

| ayer 11 long ..the chi ro pl ane 1 [ -
for B R01ER o WPERCT Lo b B DL RRE e i e gPaL papductive layer
11Plsantd8y califled ﬁ@ﬂﬁrﬁdnﬂpﬂ 1662 dnbi® JuBstHAdidl Part@n thereof extends

undesi rabl e i nduct ance of the wafer |evel package
substantially laterally away from the bondpad 106a in a predetermined direction for a
first predetermined length L.1. A portion of the first conductive layer 114 that is disposed
over the bondpad 106a has a diameter of approximately 100pum. 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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30 100. 9 Preferably, the thickness of the first
conductive layer 114 is approximately 1 to 2m The RDL
process typically starts with depositing a |ayer of
conductive material such as a 5 netal alloy
(Ti/N V/Au) or other conductjve materials, as known to
those skilled in the art onthe first separation | ayer
110. The first conductive layer 114 is deposited by
f

P B TRRE L AR L e BB 1388

such as AZ P4620 are sequentially coated on the first

uctive | a 114.. The phot oresi s is then baked
g BB ol oias i dipphisne ﬁé%ygry ¢oBlugE T wateligl such as a

me(@EhSdyUer 1/I\_lr ReaRNot OhesStidubSve ﬁ%r Ql§t %selgrﬂﬁ% ¥ thse skilled in the

exposure light” for about 8 secon ore beln
art @evtbb d'petdsqpatalmonflayerebdé)npirh¢ fdsivmrldpalvel\/lﬁyéirlgm Tshdeposued by

art of 05ess i s.to, chenical etch .
play o S Bali o B 5 Shmeio 1585 41 67 gibrefhe a primer
andl £FAN6ragst, RDhtdsQs P4 KD, @fe deferFRAP 06atePBAl U firéEcdrMuBtive layer

114 before renovi ngq t he photoresist by ashing or

11451 The pholgresiat fersaiabed for ahont 60 egondhet appraximately 100 degree

d 2 b he fi st
CoBBEHE PR A B ATl e i
beuli@fd@‘Vtﬂdi}&ﬂ tvithFifer. exdmple, daetvper 3P31At | Die fiayepart 3 ths RDL

formed on the first conductive |ayer 114. The second
Pfo%‘“éﬁd? a9 icBrmICalE retem MenpRptrs i pasiemeg) eangpetivealpsersiosfremoving

porfibi€{6 of It 5@60:18%0%&&%%3&@%?4 B&told ?exﬁ%; o%'ﬂgéofﬁh@tg%mst by

I's fabricated using a sim CB passi va
ashmgomremspmingtt Allsrnasieelyf mofeotham bhe fikdt rcohdistipaiaier @4 is formable

110. . The ivati on proces used to form
on ‘illﬁiirﬁtseﬂ’aé%fé‘i“ ]oqug’ystggm Rapas 4t H??ﬁ“g‘?iﬁer i ncl udes

creating an opening of approxinmately 80 min dianeter
for exposing an exposed portion 120 of the first
Wikoaigoance veFigayBr a sdcond semudtiondapter 4l 8 pdiotmerhomfhetfivet anductive

BBk 8 % aEBPNRL e Y o o B B0 gt

simflaf b GitfeRE dRIRETY MERridR 2t 3¢ ARLCatEL usind 8 sAXAASCB Habsivation
substantially in the same predeterm ned direction as

proggss that is psedde forme the first separation tayee | 1y Ehe BEP pagsivation process
useg:'}?r}bﬁlqethe? %F ?erégt 81%) %M %Hpeéré o’ agf%rgl gﬁMFP grelatmg an oIpenlng of

ernative II‘S n Ive
apptdxdmbaielyt 189 ;Bﬁﬁnpaﬁlﬁiet/e&ltﬂoﬁréxpés?@@%ﬁ e@aséﬂﬁpﬁmﬂoheﬂzo of the first

conteiﬁgtlivleelg}'/er 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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10 The first predeterm ned distance Dl is dependent
on the | ayout of the signal path while the thickness
of the second separation |ayer 118 is preferably
between 2 to 50 m Preferably, the first predetern ned
di stance D1 is apprOX|nateI¥ equal to the first 5

det er ni ned th L N rence to Fig

Theg é@%}nareésﬁeawﬁflv@%}aa%bhzé |<£ep1= Hoan e By %uts%fc%ﬁ gighal path
whifERBHALEREs bBUE ec%illﬁ se -Qf'eﬁloﬁq F‘iil X {]ﬂ%fa'b}@%%t@X&f 2 4230 pm.

may conprise nu ayers "o er si'mlar or
different conductive materials. The second conductive

ayer 122.is 10 fabricated usi a simlar pr.ocess
Prefﬁﬁ%féﬂﬁ fist rRURLFLRTAENGY fig*tane?)rlﬂﬁdﬁ.ap@rqwéﬁeﬁ gatal Jjgqthe first

preddiGhifigSleh @RI Ng portions 124 of the second
conductive layer 122. The RDL process includes

coupling the second conductive layer 122 electrically
. he exposed ortion,120 .of. the first.candugtiv
Wi AR o e B B ol i FUB R e second
sepdrafort Dgbr 1 . dTﬁ@@e%@ﬂd @Uxﬁfucﬁb@l@&cmﬁﬁ EéiMﬁﬁbeVl%ultﬁ)Y@fayers of
122 has a di ameter of 15 approxinmately 1

eithgf st eorf didliranh sopdivtipe dnaterals.t oTheh@c@vd pechyvoflaxehem is
fab@%ﬁ Iocpngsslgggds'ijr% lérVﬁDlL%S{.esg'zugecp E&tt?}er?]ltélgﬁﬁ?_%rs ﬁg%@&?lﬁ Qa er 114

ermne

andoineluges edinboving qbuatdn\s €l 24aytethe IséorByord@cid de&aﬂ 2¥el rhe RDL
formed on the second separation |layer 118 by the RDL

progfr%d@cé%deasw&éae& ithse secand [cpaguctive lavﬁé 122 reéqcterwetth@ gxposed
portiGy €50 E)ilﬂ}eaf‘ﬁqt E(!;}ﬁlufﬁ\gpﬂ?ercﬁﬂd uﬁtﬁio\‘t?o SVBE stém fa%)%d?ctlve layer

electric coupl e e exposed portion
122t hieatats Idmstedorm/ef ithst secomt wohdweeive alager 1122, hdhea diameter of

poi.nt of coupling Qccurs_ substantially near the )
pPERERRIFY QSQﬁmt Hée shigancantrem theobandped 3062 e the fepgemity of the

sec&%f‘dgdh(ahi:ﬁf@ell ngOf étﬁfjfosﬁlglboé&bah 3)6991@{519 d, }&gﬁqé)gt%eéﬂnmed

e second con Ctlve
lengk tL@n dslokra@athan ainley;eemﬁycofndmnvb Hayer 2P magdbq)ai[etrnmveﬂﬁﬁbrmed on

of the first con i ve 114 o
the gsqoaf seRFAtioR laséeuﬂigg hea*lsﬁ ProFeIRs eSreeEl@f -er i ned
direction as the first conductive Iayer 114 for a
m ni mum al | owabl e | ength for the subsequent placenent
Theofird eoddgive melPﬂbﬂF endthy secdnd cdridukiies ayef 12Reare electrically

cou%ﬁe% (%he? ggpdolél,e x%olnal)é%rof]tﬁez ai Peas%pcglreofxrst con%ugtlve ltayerzl % 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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Wth reference to Fig. IF, a third separation |ayer
128 is forned on the second conductive |ayer 122. The
third separation |ayer 128 may conprise nmultiple
| ayers of either simlar or different dielectric
materials and is fabricated Esing a simlar BCB 5
passi vation process that is‘tused to formthe first and
second separation |layers 110, 118. The BCB

WilbAsgtrald 98 PﬂéOQ?S% wRd s&katfodr [Eg@tg 1086t }flynrngd on the second
separation |ayer 128 creates an peni ng

cordpgtnexliayet B2y 2R thirdhsapamtien dayet d28 emgosompridehmubipte layers of

B R R e
pasbiRiorsgieead tRANEWSdd Mefon@nas fitd andisSdadld &garhp@n ga?/ln@tl 10, 118.

of coupling between the exposed portion 1
The BES: passivali@rt prpgessaped fariforming théthislesspadtionhajige { 2§ ereates an

122, t hi t |
openE W AR ARy 2P B dRBRET i e B don AR E BRGIGEL | 2peo the
secbdY &ndudid 1Byertng, EI@% eﬁé?y@i‘t}(ﬁt 1'2@13 Qﬁﬂ%ﬁﬁﬁﬁllflﬁt tﬂ@ %ﬁlrrérﬁﬁﬁ of the

earlier. The thickness of the at | east on€ th
secercheanduptive langrel221digal o the @faent ab b@yuniﬂ@g\h@é«vcez th@ emseasomon

IZGHfttE{%E[“Et E?gcﬁ.{ D¢ %K%rolr} (‘)"ri}%d (%e %&gﬁ;ont%r gfive, Olg%e(s nlg% pll\/fore tl}/an one
third Geptation %yéram méy Be aitbinativeriferthableors Hed@Eont3bnidsictive layer
refl owed and the wafer |evel (fackage 100 is formed.

1221hyethe BGRopassiyafiebpiosess ap descabea ¢nslierol der 130 to
electrically 20 couple to the end portion 126 of the
second conductive layer 122 and thereby becone
Theethédkhedsof] thy acleasnonk clibd sepatatibn tdyer h2$ thmdfetddbabetween 2 to 50
Sol der ball having ball pitch of 0.5mmis typically
HMysed as the solder 130. 25 A under bunp netallisation
(UBM process is preferably used to forma barrier
| ayer of netallic material (not shown) between the
Withaletbeencd 30 Fand G, h;elcbectﬁ)(hd; ypicdily hiftached &y e enﬂ%rtﬁ(ﬁh 126 of the
I nternme bet ween the sec

sec R BIBUPVE Ao 2t SHoNBich RGe TRl 12 deflovies orat hgmafer level
pack &R HWH ﬁﬂkngﬁhel"]’{@f'&foullgé’ ?koo@?s‘:g@a%fes]tﬂg QRS ri?O %o electrically

typi cal package size of mmis electrica
couplestoetic mafl qrogtidye il A of Grascavmd] conduntivt lyer W2d end Itl&mﬂ:iy become

clo G G Rrbhibiish e pondp 1dpacages through @

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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5 The purpose of having the point of coupling between
the first conductive |layer 114 and the second
conductive layer 122 occur substantially near to the
extremty of the substantial portion of the first
conductive | ayer 114 distal _fo the bondpad 106a is to
rezﬁgg any gara itic capaciﬂ nce from devel oping in,
Aftgie faReigpfiany &he siafrsy leyed pagkpeer nEOG: haing griypical packaee sigg of 5 x
i W
Smlérlgg-gﬁgtr%ﬁgggers? gbgﬁﬁ 861%1%9% gﬁgcggrsglfcﬁ}’l\?h\/\éaff&ol@élrb%cﬁgepto form
indivinduad padkpgesahrongh haingnlasibn potcesse. Thi s reduces the
i npact of parasitic capacitance on the operating
performances of the wafer |evel package 100 during
Th&gﬁl@oief@fql‘ﬂﬁﬁl the HR@t a1 BBSlingl BetBsh HRMINCLINMECHRYIGYS 114 and
114, 122 are turther kept at” an optinmum distance from
thet gpsondthigondegtiyanttypl 43¢ a®8r substinttally hecarefootliet pxtodmithef the

condyctive | ayer 14, 122 are in proximt to.the :
sub R il B G, Brdomad aian Pb Rt hals maPatndntoge s o
redadd @fyqeimitic tapatib@ice FOAULdvERRIHY inRiA&ENtthe sdlBUCI0aMAGhe chip

associated with the conductive layers 114, 122 during

gropd plaee 408.on of the wafer |evel package 100. Fig. 2
shows a wafer |evel package 200 according to a second
enbodi nent of the invention for further reducing the
Thepsuldei 130ds alsd uiidpassieaves/sfoarh ahechipigkduntdpdarfel Y08t through the use of
conductive layer 114 duyying, high frequency operation.
the ef?ﬁﬁé%tl%lo'ﬁ&%mus@rq-a;fﬁys riﬁi%%ﬂlet imPagiaploparasttiG gapsritance on
the P&Set#t Hdc& BRGKS f phe |
eeﬁ%%t?%bﬁ%?§ coﬁpled togfﬁgg?#?SPa‘%%ﬁdﬁg%§§§§%§§ rfrequency
opetdttbnsThe package ground pl ane 202 extends laterally
away fromthe bondpad 106b and on the protective film
104. This is achieved by form ng the package ground

ThbMRIcEA2 1QErst @, f1DD ke GRMRHKEMVA dndyRimdnd Hishde®om the chip
surface of 'the 1C chip prior to the formation of the

grobing plang d P& sathasihd mygierityl 0{the 3ond@tivertayersi e, 022 ateein proximity

to u%gcgl?ﬁ gg(lftﬁl te%lérqg 188! eﬂges acflvra(r)l{'efx]gg: ho% ht%l(\)/{]n%psfau%hlaqp ere%{]g%ment 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
layetr 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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substantial potion of the first conductive |ayer 114
in the predetermned direction for a Ilength
preferably greater than the second predeterm ned

l ength L2. Another side of the package ground pl ane
202 sinilarly extends from bondpad 106b and

m t he
Onq Berol SR Dretund e aﬁgﬁ?@é@?ﬁ o ot 1868 B iderneath the
sub§t'df?§1tl hb |0|f Xhe 9999%11&\9:&'&/? CayRf §9£5,EHHY ?\‘Sgetgﬂfrﬁlﬁﬁ&e ifftion for a

extensi on of the other s
lenggh mncfdrabl}agreatzﬂﬂlansthabemn@ ipeddeteatningd dereh €2. t Amathérhsdde of the

packfikoRRuhBeG SPEBE G i i tehged TGPt indensath th

subB@nt§dl GiontdT 4 adARUN A RbBMIckiRL 1844F 1119 19&381%%63’substantlally
thereby reducing the parasitic capacitance and

oppopiag dhantsdeteraingd rirgpidor. niﬁh@wgtho@f @m@nsmrghf fhﬁezqh@rm@e of the
erol] R o st AR rttihon B9 KR8 EG Thopergtifndtiefln L2,

Thllra@ﬂangbmr@raallo“grtﬁelrad 164s5Ghe fﬁstmﬂu@ﬁiehlayﬁnflégw 8k icldder to a
to be used for reducing electronagnetlc I nterference
groppeb rRoftgntias d&lamgngp%@rgat ﬁhérw Y hiedeang thp pagesii@sapacitance and

|
indiQAck OB A% BRI Hegh e PR RO TG 3Per ovel
packagt 2006c are used for  Si gnal transm ssi on. Wt h the

suppression of both the parasitic capacitance and

I nduct ance, the signal |loss of 20 the enbodi ments of

] |

T D ay P et 208 e reflrathy Rehie A g RIRRERARE (G5O)
sigimhli gpatio cageguadtionov bausah &ir edotes skstramdgnetmtieterfatence therein

durge gBTaRGb BTest peln e SN GiopBiaors dfiadbad g0 s preferably
connBEdl kY aRlexichnad gRAARH- RRFlerRS SAHTRI wodal?a@smmdaddm(tacgd%é Yised for
adaptabl e for conventional high-volune batch

sighpl G@nwisgon. 25 The wafer |evel package 100 having the
GSG signal path configuration and desi gned using
opti mi sed and unoptim sed |layout is tested by

Wi thielsappro@ionTbebsh th pdrhditic Odpasitahse ahd) endutRELE MY signal loss of
response of the wafer |evel package 100. The purpose
the cﬁﬂnt@GHH‘?J‘é% Pﬁ&‘et Heentiqneis| kept aina gupisgmned mwhaawuﬁhg freguency

resécﬁlgg%a er Ice et @regf e‘ﬂﬁjgﬁq&Bﬁ &L‘ébfbsﬁs &F toH It oﬁ;roce%tl-:s and

packag oundary con
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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14 The sinul ation covers frequency responses up to a

frequency of 20 GHz. The sinulation is conducted in

conjunction with wafer |evel packages fabricated

according to disclosures provided in the prior art of

Lu, Elenius et al. and FUJIiiU Test results fromthe

S|nulat|on 5 are shown int graph of Fig. 3, wherein

curves 301 and 302 represent test results from the
e P ATy egolidy My e BBt 26, RRE The simulation
is cbhductetdha Cﬂajuactlcbrewﬁh vdar K engpd paik@gessfabm a&cofding to disclosures

achi ev Iess 1 dB ss up, to the . ,
prop Bty Fuiey st 36T B Eaga piflcat! Bn, Tt resf fomdfotimutaton
are ABSWH 'i‘r?the]%x‘aﬂf?&t F1Ege§ U\Lvﬁérei‘ﬁfcuwk% 301 'a‘ﬁﬂ 3@.‘2tre;¥i@§e%f tesEMShlts from

packages of Lu et ., Elenius et al nd Fujitsu are
the rvéqfereb@ﬁlt pagkge EQ} ussg $ltﬁ39pt3014echmﬂ Bosptmesgis tyovis| rgspectively.

f h di
The Pk FnyY At i B g R S aneBlsict b BB G Than 1 am

of dighal s$ ti? td tfhe qtégﬁ&téy@ff 28 GHAIIEardlchyI6f vaRistiBE it RSt designs.
unsui tabl e for high frequency operation that is
required in nost nodern RF and m crowave
u r d .
e L I R T o
repteserned® by kintviee 03,13 0dhendad (S iespe¢tiesty. ofThe hes rébu$t§ |otﬁ$th three prior

that nuneroys changes or i fication can be
artwaﬁatﬁtar%@t&ﬁk lpﬁgawreﬁﬂet%@asgd&eofaﬁlﬁala fsiS b t%thnaft?@uency of 20
GHZMR trhRihe thERY iR
2 S ok G RN Sor el RO RcE BPaAg) 1B Srshiined in mos
motli¢re RRDIndonmeesaverapplitatioes.f i ci ent |y used if the
chem cal etch is substituted by plasma etch or the
A nmethod for fabricating wafer,

i ke. 15 C
Altt“'éusit émagllélbﬁraef wEbedimenisapf the iyventigmar figplogse it becomes
aprafiE Y§ bhy %ktll%}{elﬁsthé 9&%%19\9 &t A didg&su Eé 1 n'tlme?(?.f gcthgﬁiges or

circuit chi conprising the steps
moﬂxﬁcamcngceat bet endt w;ttnauf dwmrttr@fnamahc csm;jea@ndrspmt afitbe invention.

sur f integrated .circyi.t havi ng a .
Forp i GBS RN QPN o 5P 6 kDl PIASHdp dy the foreoing
em&%ﬁﬁ’éﬁt‘;j the RDL process may be efficiently used if the chemical etch is substituted
by plasma etch or the like.
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formng at | east one first conductive |ayer on the at

| east one first separation |ayer, wherein the at

| east one first conductive layer is electrically

coupl ed to the bondpad and extends substantially

| aterally away therefromin g predeterm ned direction

for a first 10 predeterm nd | ength; form ng at | east
Clagis: second separation layer on the at | east one first

con ' I . ' ' I .
L oneohd for EENO SR ToALBRALLP Bl b BRulty of Bfaration and
condatterealdygrsaf@ynetlr om 4 harfacndagh iinteghaeedpereidt ehip, nthd method

direction for a first predeterm ned distance is
CORRE e SteRS Plor i ng at | east one second conductive

| ayRimey 4tNEastont $dsttse %iﬁﬁﬁgﬁdorﬁﬁlg%ﬁ%ééz’gﬁ the @¥fRprated circuit

whereinthe at |east ohe seco conductive layer Ts
chiphaing a bardpad dlargdrne avhetein h portion pd decdbondpad isrxpdsethe at

| east _one first conductive layer and extends .

bR A4 oneaE SR S o K HaCBoRtp e sperabgn laver,
whBteROBE @f MabteshediseEdndQtivedager§i eRLMald chfARE toORE€ bondpad and

third separation | ayer on the at | east” one second

extefishy dubstpntéally2pteralipe pwesh dres¢frora ipor piedeterhined elingetiore fyt a first
onducti ve |layer extending substantially
pre?%?rgfigﬁo{%g%t&lay fromthe bondpad in the predeterm ned

di r RemingNati 18ast RO Sechndtepahtiors Rlyeiesn iise &l 1844 loné Ertyconductive
couggﬁa,bl e to the exposed portion of the at |east one ,
laygrewhirgincopertien iof éhq alylenst ime fesyconfectiys) lagr extending substantially
o BB oo VR G: £ B Bl
distaageeis ekpossdibst antial |y 25 adjacent to the extremty of

the at . |l east one first conductive Ialxl/er distal to the |

.bon@ﬁlgal,g at ?ﬁgt %necsmcgn . 9%@Hgl\f§| lgyf‘é o?né ¢ af; lgast an¢ pgeond separation
laybbRGRRL BR &[4l dnd BidBnd Qon@E@VE dbjld @ &%&H&h@l L QbR to the

at | east one first conductive layer” and the soP’der. 2.
expbhal pettivodobthec bailenstl ongirstr carpluttinee $tyep andl dxoenas rgbstantially

t at |eas ne first, separation, .30 layer, further
ancefisPhoyi (G PGt Bng PREEFIRRY gFE6R Mt o package

gr ofpfiny ANeast he Whrd BepaMitidh Nyek BE tBE AUREsttdetsBE A conductive

| east one first conductive |ayer, wherein the package
laygyr onheeripl anorfien f ofr ik abnlepsie oBYregensl sondypsive layer extending

s BRI 88 i Mol TR SRR s cvosd
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.

2. The method of claim 1, prior to the step of forming the at least one first separation

layer, further comprising the step of electrically coupling a package ground plane for
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5 separation |layer on the surface of the integrated

circuit chip having the bondpad thereon conprises

depositing at |east one first separation material for

formng the at | east one first separation |ayer;

baki ng the at |east one firfé separation material; 10

exposing the at |east, one fiYst separation material;
progighne, ger govad tpelagat Jhest fqnfstf?@%ifé}dé}?ti“éﬁwlaﬁ?{t wheigm thgpgckage
grolfRIPMhOR (BimdE@Sthe AMFadRYF ttﬁeoiﬂte%faﬁéMrcﬁIt chfast one

first separation material over "the portiodn of the

bondpad. 15 4. The nethod of claim1, wherein the step

of f.orm h t. | east, one first ductiye | ayer on
5. {nel B O elfim FoovaeBis e e pEBRHGEIF: wek SR firs
sepB@ReS ldyeNen &e dRASE oPOR ihichMtedCQRANChiy BaviRd &l tindpad thereon
coating a |ayer of photoresist on the at |east one

confrisey conductive material; baking the photoresist; 20

L e R R

portiion o eas
separatidhkryeiet hod of claim 1, wherein the step of formng
the at | east one second separation |ayer on the at

Ied@*ﬁ&ﬂ@eﬁﬁ@@ﬂ06%ﬁ6ﬁéﬂ¥%%“WéVﬁ@“ﬁbnpr!ses 25
dep bEihE%eaatt l%agf"&{e fﬂ@@se?&%ﬁ&?mﬁépiﬁf- ation material;

baki ng tRe at [east one Second separation material;
ex pasingghd itdeat ohehst sapamtior angdiakepdr at i on materi al ;

curing the at | east ane cond separation material
andrei’%vm@e%i%%t PHgPeTHEn 8t theed s Lt SRaradiop dnaieniaj pver the

porti&y 6f thaBendpadPVvi ng at | east one portion of the at
| east one second separation material for form ng the

at | east one second separation layer. 5 6. The nethod
4, 8];] eflezlélzr)%%dd \g@ecrleﬁlmn IE hw e?éig RFne fstefporog] fggnitngethgt atI ]eegsstt 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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conductive | ayer on the at | east one second separation

| ayer conprises depositing at | east one second

conductive material; coating a | ayer of photoresist on

the at | east one second conductive material; baking

t he photoresist; 10 exposin? t he photoresist; and
deg?sithg t he ?t | east one %econd conductjve | ayer
andiePeRHUE HEe At lqaskene gprondporeparaioniayphandeniovaig allgast one

porB&E 8P the GO MANCIA & BB ?Jp%ﬁltiofx ‘ﬁ{ai%&ﬂ] .@& rrhid ttﬁ% éﬁ lg?ﬁtone second

one second conductive [ayer. e

sepadatiomiaier. wherein the step of formng the at | east one
third separation |layer on the second conductive | ayer
conprises depositing at | east one third separation

6. MUERd dlethodPaktRfnt NewRdreine@e st6f Fdthlifly SRP A &lakOBne second
material; exposing the at |east one thitd separation

congugtiveilayer on thecaid¢asgonetnecerntd separstiorplapersmoymiges epar at i on
mat eri al.: and renoving.at | east one portion of the at
I ea(getpoglhgg Pﬂle?'sé OE%E)%? gil F%#uﬁﬁYee?lthfla or formng the
at doadfd a (yer dhpHotoregiRanahé Medsa¥ed secnd ddiRlubBiagteRs];
claim1, wherein the at | east one first conductive

| aykakingahe ghotpeesist, 25 two portions extendi ng

sub L al a away from the bondpad
res%@??ﬁ%geﬁfok&%ﬁtédd?/ons in and opposite the
pr edtpbeiring nis adilje_raetctnild)@ecoﬁ?fﬁbn@fcti&h?aﬁt alngaﬁtélot/ié@ ag least one
ortjions extending |aterally away fromthe bondpa
porigh OQ&Féﬁ{ﬁaﬁt Peesstd condrctiyegarieninl foplosgiedhaphisast one second
coni8@8khayel8 9. The nmethod of claim1, wherein the
second predetermned length is the distance fromthe
bondpad to the extremty of the at | east one second

congductive layer . distal to 1he bondpad.. 5 10. The :
7. ot P vt 8Y i e 4h Siopy B oty (BF chepis popg third
sepAati6f 1agtbr drStht QEdHRE coRduchod WEBNcdni}Riss®! der and the at
| east One second conductive'l ayer for preventing
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.



10

15

20

25

30

intermetallic diffusion between the solder and the at
| east one second conductive |ayer. 11. The nethod of
claim1, wherein the first separation |ayer, the
second separation 10 layer and the third separation
| ayer are fabricated with s gstantially siml ar
material s 2.. The t hod .0 laim1l, whereint )
9. {1 3he S r, BaFnJor eI HB® SYEORY PRSI dength is the
distaAdSfrom tfle HBRAP Ao le Whirbinity B8 HRNAH Bhdt Yong 1B conductive layer
~materials. 15°13. A wafer l'evel package having a
distpl torth¢ bendped. separation and conductive |ayers forned
on a surface of an integrated circuit chip, the wafer
| evel package conprising: at |east one first
10.sepghatnmdibd ey@hint Of WhReteRNa biifieS 1Ay érasfamhllichBaterial is formed in
integrated circuit chip having a bondpad thereon, '
betwprsy dhsh saldsoraridopheofat tlnest bened gerdni scandyotdend layer fos agreventing
. jr i I N on._the.at |east
i BASca Efru 80 Bl ' GHRF ol Eipl 3R o0 posRa BOpEERE taver
one first conductive layer is electrically coupled to

t he_bondpa and extends, substantially Jaterally away .
.t hetg F‘Gﬁ%_oﬂrpfélfﬁi’“e&e‘b’ “RiiBe TEAt SERATF s R, féegad separation
’ - .
Bt R O o R 2 SRR ol
| ayer wherein a portion of the at |east one first
conducti ve | ayer .extendi ng substantially 25 laterally
12.5abBe resiiach & Gotihdd e heie: Gdbicarclie Y o] g Second
confd@&tivR 1hjer Sfe RbSERILHTh BethtantlaBy 4RFEr indtepyROSEd; at
| east onhe second conductive | dyer formed on the at
| east one second separation |ayer wherein the second
conguctive |ayer, is .electrigcally coupled to the .
13.6x p/gs‘g b Z?\fe? Rekagp HayIng ?rpi?raié%'n%tﬁ E%a()a iop And, codycetive layers
fori@¥d emdswsatesdrantintaghied|catei a}hibytha\o@ferﬁmrrgidkag@mﬂmg:
in 30 the predetermned direction; and 19 at |least —
oneattlast @ne dssirsepartion kyer formedon the surfeceaef thedstegised circuit
chiﬁ ﬁ&\gﬁga %8&?%8%%@0[1 @%gl%feilwc? gB ioll o?tlﬁ&{o‘h'd igfexf)&%d,at
east®one second coénducti ve layer extendi ng

subgtlam ioak [ fitst edrduetiveylagavaly Himaed biehd enpgdorienfitsheeparation
predeterm ned direction is,exPosed wherein saolder is
laygr) vehargin dbg #tleash OB BB €ordictike laysiyis slegtrisaHy cowplest tor the bondpad

andg%ﬁt%@r@%l%&ée}ﬁiggfl ?ﬁ&gpf away! Hiaedrone ri A¥flde hERYi %cggm for a first

rically communi cable to the bon

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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and the exposed portion of the at |east one first
conductive layer is substantially adjacent to the
extremty of the at |east one first conductive | ayer
distal to the bondpad, and a chip ground plane is
laid in the integrated circuit chip for providing a
ground to the at |east onelfirst conductive | ayer and
t heatsispgepne tord) acpamiionyayer fosmed packhgealbof leadtajome second
; [ qr [ tri | ed t .
contlet AN e o POEE o oo B8 LG dohau B chnaing
sublstawdllylaekdlyeavaly fodnatime bbadpathiarnid predsteogiaed digectibn idexposed
at | east one fi r%t .%@D’sep ration | ayer for exposi ng a
por PPERMoTOI4ads Rishisally peiniblt i e eypess mexioaelethy af tpast one
i Sl i : ) r :
e o R B o e MR oY Bl BREKAE bondpad
and the sxposed pdrizmi ofgh¢ atyleast dine fios edndicdve tdyer Isonbigantially adjacent

ref er abl xi mat 100 microneter 0.in .
to i SRR ¥ SRR RN i Sy Ty iRag 55T o iaitendesnd. and a chip
growh@HRinB 19 i@ e Mete@tatéBirdit LIBRTEr HAQIdiSEE @RGind to the at least

separation |ayer for exposing an exposed portion of

one first epndpetivstlaypmand thespldesonducti ve | ayer is preferably
approximately 80 mcroneters in dianmeter. 25 18. The
waf er | evel package of claim 13, wherein a portion of

14.t heThé wWagasleveinpackagond cla@ndsicivhvein aygbus pReSed electrically
over the exposed_portion of the at |east one first

couplsdda s afdeast engdlirst condpeiverlaysry approxi mately 100
mcroneters in dianeter. 20 19. The wafer |evel
package of claim 13, wherein an opening of the at

15.1 ea$he omfer ldvel packagpaf elhinon3) whetinfar opexingsofibe anlegfi@ne first

ortion of, the second conductive |ayer is referably
seplBiiPB AR IR] SESBE EPRBLLr ke Dnd s R TerdB apprapigately 70

mideksterd ifViBImdigckage of claim 13, wherein a ground chip
plane is laid in the integrated circuit chip. 21. The

waf er |evel package of claim 13, wherein the thickness
16.Of iy r\}va?efr lg\be? pfalckrasg% '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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second and third separation |layer is preferably

between 2 to 50 mcroneters. 10 22. The wafer |evel

package of claim 13, wherein the thickness of each of

the first and second conductive layer is preferably

approximately 1 to 2 nicronﬁbers. 23. The wafer |evel
[

package aof claim 13, where the integrated circuit
19'chijé€e r@?@oﬁﬁ& Raskagg of gldm ohb vdterainanpgning;ofithe at least one

e = L ; . e i _ '
AR WLRALEL g, Bl TR LELAE g s i
prefedablwhppreximatdle 22 himegromeds inidiaoéter.chip is fabricated

on a sem conductor wafer having a diameter between 50

to 300 millimeters. 20 25. The wafer |evel package of

20.cl aThe hdfer WaR! %&ka%@ Of SRAATAL PRredd PARAUG S Bine is laid in the
| ayers are formed by common fabrication processes.
integrated circuit chip.

21.  The wafer level package of claim 13, wherein the thickness of each of the first,

second and third separation layer is preferably between 2 to 50 micrometers.

22, The wafer level package of claim 13, wherein the thickness of each of the 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
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.



