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METHODOLOGY TO ATTACH A DI E ON AN ORGANI C  SUBSTRATE
WO-RERBD0IH THE | NVENTI ON [ 0001] Enbodi nents of PEEUS2007/072164
present invention generally relate to the field of
integrated circuit packages, and, nore particul arl y
to flexible joint nmethodol o to attachadle on
FLESAREE ombel R EHOBOREROUND &3 TAEN ADIRTO SN QIRBANIC
The demand for enhancegs@ﬁgfﬁche and body size
reduction of integrate circuit conponents continues
to increase design and fabrication conplexity due to
the higher bandw dth requirements needed to enabl e
hi gher cl ock frequencies. The substrates designed for
FIEDDSGFCATRARSASTIHA! need to be manufactured with
—even snmalter rteature sizes to enable optim zation of
(0010 &in diwi babtl meriThefStbe proatitenvehtan pererdlyzekte @rthe fiplkdealf jrntbgrated

.l ead to nore occurrenges of issue t neto .

cirk ik 85 s PO REC S B O oSBT BT ic on

an@f@hicﬁggmﬁ@ shorts to nei ghboring bunps, and voids in
bunps. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0003] The

present invention is illustrated by way of exanple and

BA:@QRQ;}W{)WH{@ kﬁﬁ%NﬁQW es of the acconpanying

ences indicate simlar
[0002 1 MRB tSmadd fbr ieAhatot & pérfdrhiancelardsbodly 32 pEducdibn of 1ntegrated
illustration of an overhead view of a flexible tap
cirgyit wrewafétcontweﬁt%lncm%sea@eétancfaﬁé@rwaﬂﬁn w&plé&lweeto the
%%PFQthd r&{uu%eﬁl%n{s%\ég&td' t8% a‘tﬁé ghg'r él&l@l%r&%l%ﬂﬂ%& a1"he
A Cross-sectional® View of AN
subsntieeg lda‘hgd:dcf_bf thigsd confjankag evilhntdd @ Helrﬂaﬁulﬁdomrjsd)iwml eveim

accordance with e exa nbo nt_of th
smpllgr ﬁ%t}lmueﬁzut@n lémnﬁa?&rﬂef@angwﬁﬁusﬁﬁé? g Isg feagure sizes
areclﬁ&%ﬁfoslg&f foQhGHe o\éhfri%n@és SMNsdubd @zﬁﬁ %f?&énﬁbﬁé} Whitder JBﬁR;kﬁ&ﬁ as
flexible joint, in accordance wth one exanple
lagemn cdi messtcopfact by srnahhbmmpai chortsatiodicigBbeOOBH0RY44d voids in
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BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The present invention is illustrated by way of example and not limitation in the
figures of the accompanying drawings in which like references indicate similar
elements, and in which:

FIG. 1 is a graphical illustration of an overhead view of a flexible tape with contact
points, in accordance with one example embodiment of the invention;

FIG. 2 is a graphical illustration of a cross-sectional view of an integrated circuit
package with a flexible joint, in accordance with one example embodiment of the
invention;

FIG. 3 is a graphical illustration of a cross-sectional view of an integrated circuit
package with a flexible joint, in accordance with one example embodiment of the

invention; and



FIG 4 is a block diagram of an exanple el ectronic

appliance suitable for inplenenting an integrated
w@posd4package with a flexible joint, in accPCTHIE7/072164

with one exanple enbodi nent of the invention.

DETAI LED DESCRI PTI ON [0004] In the follow ng

description, for purposes of explanation, numnmeroqus

$ilEetis & blogle dreram af @ semplosleHranic %npélléncet Witpble$orde a

r

1mglg&eﬁ&%1atyﬁge%Vée(?agdtlfgt%gg%agts hﬁﬂ} Qﬁ et 611{1 tacétéf#ie!ncg &ith one
ex&ﬂ@@émhemMEnoﬁfmbanmnﬁemt|on can be practiced w t hout

these specific details. In other instances, structures

and devices are shown in block diagramformin order
DEPARVOD HIEGRIFTIRINT he invention, [0005] Reference
—tnroughout this specification to "one enbodi nent" or
[0004in In theifollowimgtdesampans, fohpirpasep af txanationf menarees, specific

ot HEeH e Rin AR AP w S b ot PR TBREC SRR 1

wil BB a8t hateveR €0 BRESEINd 1n|tlﬂé/é¥t1 tHa®Bmbddikents of the invention
ﬁgearances of the phrases "in one enbodi ment” or "in
cary

prastinedivithout thicse spagiifie dstagh ahle@h@mrlmlgmtﬂtru@w@ and
dexflﬁeescalré Isl%o%&ﬂ n%ghégckedl glﬁ%ﬁﬁef%&e} t at%lﬂld obsglfr? ﬁhQ?ﬂvegtlon.

[oahs]aR@f@alcembugﬁdmt éfis Pecifich@era@t ®ht Sinbe&int¥aY’ d¥ean
conbi ned in any sui tabl e manner in one or npre

emppdignhgneans th e[t@(p@g jcular éeatqyei %rugtugq grpqhaga&terlstlc described in
coﬁdecﬁgﬁ &/ﬁh 'th)é1 n%od?lﬂ?r‘&\{? Haﬁﬁlgd Yﬂ é%t 01‘?6 %l‘h@(ﬁlﬁhﬁ c}fz't]iﬁ)eie resent

cont ac pol n I n accor ance W one exa
inventiadi Thent appeataheesiofivienilirases “inronc@ahod thame’eontfin hnt he

| | ustrated exa | e enbodi ment, flexible tape 100
enalbﬂ@mfa& o SAEOBY P er 0w IS gcciiishtign arg ?OP Micggsarly all
ref[@tc'})ﬁg td %’ saMle@n{tliSent OPurtdifhofd, %a?ﬁ’ctulasrlfbattﬁégﬁuctures or

7] Flexible tape 100 represents a I mor reeled
characpensmsrptawéxe regmibinediib hey slii@bkegharingr 1nm11teexr inglre maodihests.

oo R S o et B R ERE ie fie Bpepac

corktQ poIRfih BQBrdAALY ith @8c R Wehibodintcdht 61ktlh8 $iveAfior2 Sm
t hough ot her thicknesses may be sel ected

acqogdance withdhe @hl@tﬁftta@ exasie pgbedigsntnlenible tap@lo%mﬁbldme or
mo?%h?’ %Jh'ta%‘te &%P?(? L0811 v?a“E’ &l fRNLgd éro?sxdukt)%l%s hgpe
d U, 4 At

esion to nmaintain con

[0007]t Iﬁldiuﬂ@&pefl oafepréy‘eﬁ@ atlecoratéleditabe dbmpristhg Rebbr dielparic
100 naé processed as a reel and then cut into
mafyed {iag %?I be@ﬁ pragesssd tquiaslude contpgpovty gagh & ontagk pomt 102. In

ond Bbcﬁ % %§1ble[ 19@13(]0 &%ﬁr?s%& AOInke %v&ﬁpa{ BREAES ?PSum,
i g pOIge hige it

I ty of contact pol
though other thlcknesses may be selected by restitution (contact strength between a die

bump and polyimide tape). In another embodiment, flexible tape 100 has a modulus of
adhesion to maintain contact with bumps of an integrated circuit die. Flexible tape 100
may be processed as a reel and then cut into individual units for use with individual die
or multiple dies.

[0008] Contact point 102 represents one of a plurality of contact points designed to
couple with bumps of a die. Contact point 104 includes a plated area 104, via holes

106, and cross cut slits 108.



couple with bunps of a die. Contact point 104 includes
a plated area 104, via holes 106, and cross cut slits
Wa®s/0@WD 2008/ 002944 PCT/ US2007/ 072164 [ 000B}T/PhabEar2164
area 104 provides electrical conductivity fromthe
bunp of the die to via holes 106. In one enbodi nent,
pl ating area 104 conprises copper plating as the mgjor

l00@8ln Slréed area ho EﬁOV]éileS alsetrigel| condncvEy fiomuthe ympsofahe dic 1o via
ho%%le ?Cﬁl cf erélnﬁgd IL&lQ lgﬁlltl g é’}‘e a%f@oﬂ}&ﬁseggﬁj\ﬂeg&taﬁlég as the major

rical coup ted area
comﬂh&b&ﬂm&nabﬁqukUhmbughmﬁ@@smmhﬁhnm@ﬁmL as descri bed

ter tail,in reference to Figs. 2 . Wile
r00a, ¥ig, ol b(?égfows elfeirica wﬁ%%rppgplgtfd a%ﬁ%fi Oﬁ GPrsrsulsiERte
bel%ﬂzythlsdﬁgﬁ ehOihte Y#c%elh Ql 8&criB®YinkEedidd dtAed r§f€re’%§e RY %b deg 3.

adequate el ectrical conductivity. In one embodi me
Whileafouhwh disles 066 arcsshbivhlie Hignil ¢ mygmndaeo anchatgcﬂhap@bf oy holes

I th enbodi,nme 06.a fille ith .
e R o, NTORET S Pt o gdhe Jp obp piodlgish. via
holc€RPO& &R 11ca VA §& % 8 8r & gbldtalo9Uaharddtierichibe dinde vIDRo1EP106 are

create flaps that can nove down when a die bunp i's

ﬁﬂpda@@dnﬂﬁ%ﬁﬁ%b@k@fﬂME shown, cross cut slits 108 are
[ﬂ(ﬁ 1]5 I&ags% %1{: slﬁ? i(‘)ipl%gre%g ta pg%g%tcull‘?ﬁlrou g{ﬂe%tlbrlg t %H%B ?o create

ﬂaprpﬂlet éalnaﬂ@ve ddWID\KlEerBJT@l@ BuiBris placédSSmebbvs| A§ sllokeﬁ cﬂfs§ cut
created by nechani cal Egnchlng I n anot her enbodi nent,

slits L8 arccyrshappdl prsatimmpionr Hapse heweed ofier phaped cross gytingterns may
be Lﬁﬁﬂe%] to %&e%te t‘gvo' ot nford rﬂ%?!” l(ﬁadne eh{bldaﬁﬁ%tt | Q& %Lt &its 108 are

cross-sectional view of ‘an Integrated circuit package
createt byanddhexicdlpanglangt In dnotlet embddineat, wrdsk cotstite gt e

enagujnent of. the invention. As shown, integrated
cregief byilpsepalRUYL 200 i ncl udes die 202, di e bunmp 204,

(00 %]e ¥ighsst %Pﬁ)h?ﬂgﬁﬂlu%éﬂotn%f 2QfossisBERINROPIEH F 88 int¥hiBted circuit
underfil'l 210, substrate bunp 212, substrate

packidg witherfieiblé jitiet; freaseondanaerwislh ofcTéNmpRi Gnbodimentr aitled

im§Gm 08 SR dhirated sy pERaR TR o e dpr-olif Btho 204

flekiBed tapkd 2@5, chty 70t idtérPbde@d08,Gria 209, Mh&rBINMA0 LB ate Bump
controller a “conmuni cati ons 8aocessor or a graphics

213 rsubuee? 14, fhermplainterisee matpsials h@@rlﬁnlgtqgraé@%lg@t giireadep AHS)

unmp 204 anong a plurality of sol der
21% dQ%?%gﬁ% (gn one si de.

[0013] Die 202 represents any type of integrated circuit, including, but not limited to, a
microprocessor, a controller, a communications processor, or a graphics processor. As
part of a manufacturing process die 202 may have die bump 204 among a plurality of
solder bumps formed on one side.

[0014] In one embodiment, flexible tape 206, including contacts points such as contact
point 102, is aligned with and attached to interposer 208, before die 202 is coupled to
flexible tape 206. In one embodiment, a gold surface of flexible tape 206, for example
via holes 106, bond with a gold surface of interposer 208.

[0015] Interposer 208 may be ceramic or another dielectric material which provides
mechanical support between die 202 and substrate 214. Interposer 208 includes

cavities, such as cavity 207 that can at least partially receive die bump 204 and flaps of
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[0014] In one enbodinment, flexible tape 206, including
contacts points such as contact point 102, is aligned
WO\RaR/0629d4 at t ached to i nterposer 208, before dPEI/BORD0T/672164

coupled to flexible tape 206. In one enbodi nent, a
gold surface of flexible tape 206, for exanple via
hol es 106, bond with a gold surface of interposer 208.

flepiblritape 20t drpdy 07 pplatedyvitien edapiive Betahmethhsizold or nickel
or gaept’beFSJ sﬁfm&e &gtggégtél | &chﬁf c‘%%sdl? H@%EQH& ‘E@A%@BQQM. In

ween and su stra oser
on¢ ambediesnt, ume/npbsee 208 8lso nchisdes & 209, %%htlh tlecaithatconductive

I t t 4 and fl f 3 WO
e OB B0 e LSS0 PO 2Ly bl 6 1 ape. 206,
[00@6‘]V i Mnezé}ﬂbdcﬁm%ta&ﬁgtr% tbtlm% N9 '19 Rfrhle 8n TRE Bo, of%‘t%fbo@ér 208,

ni ckel or copper oOr silver or tungsten,
ancéimposec a0% 15 coopled m‘dm sabttumzﬂ Ebﬂlrdlrghs:obsetmland s@tldd:rlng and

n odi ment , |nt also des vi a, 209
unditfn T ot Ui RIS E s Gt Al SO BFoL SySpge 214
an®lseelidet&iab hya Zupl e vvlth substrate 214 [0016] In one

enbodi ment, substrate bunp 212 is formed on via 209 of

[001 7t & pl@fs,@nbczm&ent dind 02 nt posprinsied apdprossedaioul saah thiat bump 204
is a1 rggé(‘i PP % ? T%afg pE) N Sg ﬁ% i1 r‘ga\llp%%%ogvﬁlch 19 lll en%'d r\;\gthtacrég’b% 207,

fordildg b SleiblcyB6h- @Mda‘d@%bfnat Thetd4tter &héhrl& irgelfsie mederi 2\16 anay
209, [0017] I'n one_enbodi ment, die 202 is p05|t|oned
be apipficdrte a sudfecsainlicBhioradhere pyifhintegrated heapinrepiesZ bt a

[00\?\?}?%& ﬁSWﬂaggfpa&{ gé'tﬁé ﬁe)‘ilﬁ oglggrrov&yﬁ]ﬁl% '2?' Lgned

cavil rm ng I"exi nonSsol ered,
implennhtedTmeargmfgtle\re,ls (bﬁwmlﬂdtemdsii end m@lmatye rHomIexa?rﬂlﬁlenay
ed to a surface of die 2 to adhere with

. be ap
interpsey 59% Syyhsdprrags s s orsapiglay fB']’SUWﬁ & shown in a

[00@9](3&7‘?@%’15 [RALN fhic%NlthEt?atio‘ﬂ' dtta c%k@%ctiﬁaﬂngw of aﬁ?ﬁﬁe@@ted circuit
i mpl enent e |n varying | evel s of conpl eteness and

paei@gpvvethlatﬂexﬁﬁojomtx alm‘lfcerdancrerwmh pms@tanmemmdlmentfafrthmd
0 Fi
im0 7 SR im B RraR! BRAE RbCugta o a0

fleRiBld tapERK ek 806 Ghfefidstr ma@ekages 091 $ubstath bexpBl16, JuBktiite 312,
i n accordance with one exanple embodi nent of the

TIMRdnttDA16, a8d stiagfior 338 egr at ed ci r cuit package 300
oBEh TR E0R ) R A RO
surfatles bf mte@pat2308, thdta3datipld with aib%unwmrdaﬁé bther t326uple
with substrate bump 310. In this embodiment, cavity 309 of interposer 308 extends to
both flexible tape layers 306, flaps of which extend into cavity 309.

[0021] Fig. 4 is a block diagram of an example electronic appliance suitable for
implementing an integrated circuit package with a flexible joint, in accordance with one
example embodiment of the invention. Electronic appliance 400 is intended to
represent any of a wide variety of traditional and non-traditional electronic appliances,
laptops, desktops, cell phones, wireless communication subscriber units, wireless
communication telephony infrastructure elements, personal digital assistants, set-top

boxes, or any electric appliance that would benefit from the teachings of the present

invention. In accordance with the illustrated example embodiment, electronic
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[0020] In this enbodinent, two flexible tape | ayers
306 are bonded on separate surfaces of interposer
wW@@s/0amed t 0 couple with die bunp 304 and t he PETER200T072164
couple wth substrate bunp 310. In this enbodi nent,
cavity 309 of interposer 308 extends to both flexible
tape | ayers 306, flaps of which extend into cavit
apl:é@gce fobmay lrmhgie OC {08 MPTGPHRIRCRIPAY é‘ﬁ?—dﬂefaﬁfYé)@aﬁﬁf/@ 404,

syt ‘Eﬁe:ngdt?g go G ;%dt)%ﬂ‘r‘p%t §(;)jggogl%m E(gi{ﬁ %gwfqr@&gtp&ﬁ A

I'nte ui t exil ol nt,
1n1ﬁ1f/0ﬂ1pd‘6chz®&e@) @“h2 Ommledaasashtpbvﬁ iendi lPe(thess(n)fr(s) #e2, or other

. invention, Electronic a |ance 400 | ded to
mt?%ﬁfﬁa%ﬁ‘f“ SeTYPYents aficletr 5%{? PBRIANGE 99¢ gWélPedalﬁd‘ package
1nc'ﬂRf‘n% 4 ﬁgﬂ%le Hfﬁlt d@cﬁﬁ&f ﬁ@bfé)uﬁ? RS bR Ql’ﬁﬁédlmeh?&ttﬁp Present

ops, phones, w rel ess conmuni cation
mvsabscr i ber unlts wirel ess communication t el ephony

ol PRLLNEALAD SPIEALS, RERRTA SLAL ot B98) RERO Suaine
buti®eilitedfts 6M bMBotceFahhREHrédesiont POLR/THabIE BRI HvRR-

In accordance with the illustrate exanpl e enbodi nent,
(PleP ks prossanmalale\gyio ouay (:Riz”gmpm@wmmgrﬂcommmd circuit (ASIC),

nﬁgl%lcoﬁpoqﬁer a%g tﬁYk ougﬁ il? pre en% 1nve§t10n 1s %r p]grgstéc'c? (tlsgs

COI’]

resh&@ UM ony @ﬂlﬁocﬁmﬁﬁt[ pﬂob@soﬂ@& AOD @ﬁeVIﬁfel@ esmbﬁtﬂilb pfocés,’hers
and Eut/output devi ce(s) 412 coupled as shown
Prqﬁegsor(s) Brgerhasrangpstuyion st C@P‘H@rmg 2 ahléadmapé@aeh% lgvel

f o
B A T B
[ﬂﬂpB]eMmmblycomﬁolEm 4Gmhm§hra[ﬁmen0ﬁn}t tyee pf dspstt or ¢cmmehtdg£mthat
%%022% Processorgﬁg 402 epr esent aqr of .a w
intgrkaqeRpYPIR MEBIFY 3P0 Mgitee " othet qedimegents gheloefmnie ?Hﬁl%%F 400.

In b GRG0 e c@fm&tlﬁh BEQRER 9?0%5@61(5?4(9%91@ | Bntroller
l'ogi c device (PLD), progranmable l'ogic array (PLA),

4041mab'|b@atﬁeund gpedi from-sidetlegr & adbth@rreanﬂln(leﬂvSIrm)moryacontroller

ik [th h th t
0] R RE FORRL e TR B&eI n (hi o respect. Ih one.
(00280 S%t@iﬁ"iﬁem&ﬁ%@% I%it%)sen‘% QRy 88 of Actlo ¥ e venPalse®tEstore

processors rocessor(s) 402 may have an instruction
datg apnd enstruetiiisrigat anay) havel mryorovﬂlrmcﬁﬁélby pe@gegsor(s) 402.

Tyg{)é% ﬁ§,gﬁc§dgﬂr%ﬁe ﬁl%ﬁno’%i‘%%( nbf hﬂlﬂé’cffﬁ‘%ﬁls r%s%rac‘zt%%@ Slel%rf‘fﬂ% will

IYOon Oor opera

cosD bF B adific Moﬁwcm Plic@s@R i DRAM]. Y& ne fenﬂ’)bdﬂﬁ@t s9ktem
control logic that interfaces szsten1nenor 406 with

menKEy GOH B1RY ot é Reabys DA Map B ngffice eobpdiment,

system memory 406 may consist of double data rate synchronous DRAM
(DDRSDRAM).

[0025] Input/output (I/O) controller 408 may represent any type of chipset or control
logic that interfaces I/O device(s) 412 with the other components of electronic
appliance 400. In one embodiment, I/O controller 408 may be referred to as a south
bridge. In another embodiment, I/O controller 408 may comply with the Peripheral
Component Interconnect (PCI) Express™ Base Specification, Revision 1.0a, PCI

Special Interest Group, released April 15, 2003.



In one enbodi nent, the connection between processor(s)
402 and nenory controller 404 may be referred to as a
wo e@sewigde bus. | n anot her enbodi nent, nenor yPCT/US2007/072164

controller 404 may be referred to as a north bridge.
[ 0024] Systen1nennry 406 may represent any type of
menory device(s) used to store data and instructions
[0026aNe kh‘ﬁO‘éOIEf‘éé‘ﬁO SrYVFPIESBEans e BY dpriecidaisplops)clectronic
[
apfifips 400 R ihliic DT ol 1oL D Bb ok ket e
emblydiarant neezvtdb mﬁaﬂ&sslmmrcym(om a Thna Imsmmte of Electrical and

e SRS i P R Ui 00 TR0
suﬁ%in&ﬁ‘)(o %@W)[IEEE Qftd 96’2’ b & 9@9“&%1&0?? flrﬁ*éﬂ&%? QQBH&M%twork

I nput’/ out put O control ler 408
corrtayler 40 gt aa@yhdryqjeetworbmtgime card.control 1 ogic

1002 Sl e D) e e L Sl hrrtairetinybe o Rytka. peripheralor
coBpHRait ffﬁﬂf)rovid/egtﬁ)ﬁmor R &des 4 Buipay frof dl&ftr%hfc??phéhc@slog

south bridge. In another enbodinent, 1/O controller
[0028)8 Irmaby desarpitipn \ﬁb@\h:, faréhPpyrppive pébxm@mﬁtp@nmerous specific

detﬁl% sgtn oﬁtﬁtd')na’gl%%o prggldgg%l{lro'\{l?%%sl?nd%?s a%,dgﬂ Co%Itfle Pr’esent

mweﬁﬁd)ﬂ Iﬂ&ﬂl EO4ppareht, \H&VEG&B{oQQl%%AIeH’GT fHdSZtQﬁZt/tHJ Bgkbeht
[0026] Network controller 410 may represent any type
invgptiQfeippy Be Prrgticed Visheut sprae of @ﬁﬁecspealﬁmdﬁﬁlﬂé dnotfisr wtances

weﬁ%ﬂ&%‘ s%{:t%ré’svl a‘ha d?rilg%r ar€ EMI{ f?ﬂil&clﬁtﬂg a1

evi ces n one e net wor ntroﬁﬁer 410 may
[00(29)]an(1ny the mcthbés drh Slbsdrlll:bbde inotheiEhest bascaforramdt operations can

be 4B PEACE MBS Sldhe TSHts TELIGNEHEAR b OMEA PEEE
subttadtc@Geort dny érigtﬁg dgs@%b(@ﬂ])essak& RRRSREEp eﬁﬁig%’ﬁbﬁecﬁé basic scope

network controller 41 be an Eth net wor k
of thetpeeskatcievardnod. A[Il@@ﬂlﬁ}b et nbmriaaunmﬁthé invehtihespincer(t $9

412 : t f d ' I
oSSR FERESRe a0 Y P pr P o Spr B LOBE Be e
patftlrc@lm BluBG4tE® Bkaﬁnlﬁ@ BinbadieRntQPe not[fPOR8Ld 'Jorhrhltﬂ ¢he invention but

escrlﬁylon above, for the purposes of explanation,

mexig]yré Blustratpéte i Fhius, thejsaoar 0§ thermacssat inFention 1§ motde e detegnined

y%eos | ﬁ%c %X&Fﬁ %ﬁlﬁgl H%ﬁ&&é]ﬁﬂ% @ﬁ?n ﬁ%g&%ﬁtof the

i nventi o e ap aren
folikvihg edinmg) the art that the present




I nvention may be practiced w thout sone of these
specific details. In other instances, well-known
W@ eao029es and devices are shown in bl ock di aBEEIS2007/072164
form [0029] Many of the methods are described in
their nost basic formbut operations can be added to
or deleted fromany of the nethods and i nformati on can
ded or subtracted from any of the described

Me'S HAGH departing fromthe basic scope of
t he prgzgﬁ%hgﬂséntlon Any nunber of variations of the

i nventive concept is anticipated within the scope and

spirit, of the vent In this regard, the
L par tyndpicgragd it {perawg L%raé%%amh%}ﬁ s are not

proyh defnfcQubidied; the invention but nerely to
illustrate it. Thus, the scope of the present

i nveniitonoses cogtled withe sdehar ofithedrgatiy stibstragyp i ihfegposer

exanpl.es provi ded above, but only by the plain | anguage
e PRAC Sy Blareht R Y o S 00 2008/ 005944 919
PCTh W20 apd &%@ﬂcouﬂeﬂ'&lﬁl Yaatack Sf HeahtBdsérSihe FlexiVle tape to

integrated circuit chip package substrate conprising:
coyie witgdmmps ofifstdiat e; an i nt erposer coupled with a

surface of the organic substrate, the interposer

having cavities to accept bunps of a die; and a

2. f | exhblicdragpee clrayiechip puglagd swstrhtc@slairhac Qurther Edi@prising the
i nterposer, the flexible tape to. couple wth bunps of

flexifle tapeinchidingidits Gieameflaps ﬂ@ﬁ fldiintto ghei gavisige Rkga coupled with

of claim1, further conprising the flexible
b“?@%é*?%%?ud.ng slits creating flaps that fold into the

cavities when coupled with bunps of the die. 3 The

integrated circuit chi ackage su rate im1,
3. wher B Higgated mré%e@gp&l@ e of Sl Wﬁﬁiﬂ {yneciposer
co&ﬂﬁkukﬁgﬁéhﬁﬂxﬁerUIt ch|p package substrate of claim
1, wherein the interposer conprises plating of a

nmetal chosen fromthe group consisting of. nicke
g|o|pﬁ.§§ intggrated 01rcu1{ gl%{) paék%gg gltlbes{}hte 0?'%121%91"1(1 %te%e\lln the interposer
comprises plating of a metal chosen from the group consisting of: nickel, copper, gold,

silver, tungsten, and conductive alloys.

5. The integrated circuit chip package substrate of claim 1, wherein the interposer

comprises a layer of the substrate.

6. An apparatus comprising:

an integrated circuit die, the integrated circuit die including bumps for electrical
coupling;

a thermal interface material layer deposited on a surface of the die;

an integrated heat spreader coupled with the thermal interface material layer;

a flexible tape layer coupled with the bumps of the die; and

an interposer, the interposer including cavities to at least partially receive the

bumps of the die.



5. The integrated circuit chip package substrate of
claim1l, wherein the interposer conprises a |layer of

W@ b@sodgs rat e. 6. An apparatus conpri sing: anPCT/US2007/072164
integrated circuit die, the integrated circuit die
i ncluding bunps for electrical coupling; a thernal
interface material |ayer deposited on a surface of the
die; an integrated heat spreader coupled with the
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creiatihe flpmshat, foldnetol tht eavyitdsserf thanmkarphsey cavities to at
| east partially receive the bunps of the die. 7 WO
2008/ 002944 PCT/ US2007/ 072164 7. The apparat us of
g. cl aipip: § eré’tﬁg BELePTRIASERIN RS édrﬁgﬁ"iskélaﬁ L @RBed cross cut
|nclud|%g slits <creating flaps that fold into the
cregting faueslapf. t he interposer. 8. The apparatus of claim
7, wherein the slits conprise an x-shaped cross cut
creating four flaps. 9. The apparatus of claim 6,
9. f ur ting bpSuRas bBt1Rieh 6 MarthéRnPSRL th@ﬁlkéﬂ?(bsﬁﬂirﬁuﬁlﬁﬁg Bunps to
couple wth a substrate. 10. The apparatus of claim®6,
coyjeréthr subgrdteit er poser conprises plating with one or
nore nmetal s chosen fromthe group consisting of.
ni ckel , copper, gold, silver, tungsten, and alloys
10contrat appgatas 6Kelhim 60pREINn tOIntrpssct ¥@hprides plakigs tveth.one or
11. An el ectronic appliance conprising: a network
maoge ekl ¢hopen Bomyhe siorpsaRTSing dhdnigkehr@pRYs 89ld, sikyer djngsten,
r : ' : e I.Ng bunps, a
an#F@%@éﬁgﬁﬁﬁg%gggggg%igﬁg?@ﬁghgrégﬁ%g%%nareas coupl ed
with the bunps, a ceramic interposer including
caviti?s to. at |east partially receive the bunps, and
g s LoBcAn ey HSMEhe interposer. 12. The
el egtbRk campiliegnce of claim1l, wherein the flexible
tape | ayer conprises
a system memory; and

a processor, wherein the processor comprises: a die including bumps, a flexible
tape layer including contact areas coupled with the bumps, a ceramic interposer
including cavities to at least partially receive the bumps, and a substrate coupled with

the interposer.

12. The electronic appliance of claim 11, wherein the flexible tape layer comprises

polyimide tape having a thickness of 25um.

13. The electronic appliance of claim 11, further comprising the interposer

including bumps that are soldered to the substrate.

14. The electronic appliance of claim 11, further comprising a second flexible tape

layer that couples the substrate with the interposer.



pol yi m de tape having a thickness of 25um 13. The
el ectronic appliance of claim 11, further conprising
W@ b@sioooes poser i ncluding bunps that are sol deCEUS1007/072164
the substrate. 14. The el ectronic appliance of claim
11, further conprising a second flexible tape Iayer
that coupl es the substrate with the interposer.
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mt%gggﬁlrmgg 19%1 §1ﬁ% Moldnonpher ein the flexible tape

|nterposer through a gol d-to-gold
bond 16. An apparatus conprising: an integrated

circuit die; a substrate; flexible tape adhering the

16 dleAPdeW@“FﬁPEWEé@ér and an interposer coupling the

dleaﬁgﬁ5$§mgg9§5{@ke 17. The apparatus of claim 16,
wherein the flexible tape | ayer conprises a copper-

pl atedbgmteyi i de tape with a gol d/ ni ckel plated
surface finis aratus of claim 16, wherein

£ e RELL e Elieri e e AE 10 R R S ong” 2 ™ it

cavih ifSrpbfatosilingaHA dichy RSuBfirdidie di e pushing down
contact points in the flexible tape. 19. The

apparatus of claim 16, wherein the erX|bIe t ape
7CO | h S ..cut contact
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pla‘ﬂdﬁﬁfcﬁylﬁllddlﬁpé bvethlakgoﬁbd/hﬁlaﬁ ptaePpsiraes ﬁ(ﬁ(snper -pl ated
pol yi m de tape having a thickness sel ected by
restitution. 9

18. The apparatus of claim 16, wherein the interposer comprises ceramic material
with cavities that surround bumps on the die pushing down contact points in the

flexible tape.

19. The apparatus of claim 16, wherein the flexible tape comprises x-shaped cross

cut contact points containing four flaps.

20. The apparatus of claim 16, wherein the flexible tape comprises copper-plated

polyimide tape having a thickness selected by restitution.



