FLEXI BLE JO NT METHODOLOGY TO ATTACH A DI E ON AN ORGANI C SUBSTRATE
FI ELD OF THE | NVENTI ON [0001] Enbodi nents of the present invention
general ly the field of integrated circuit pacﬁﬁlgﬁsg
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enhanced performance and body size reduction of integrated circuit
conponent s FE@XIBLEFOINT METHODOTOGYITOATTAGH A DIE ON AN OREANIY
due to the higher bandw dth requi rg]% ﬁEeded t o enabl e hi gher

cl ock frequencies. The substrates }éﬂ% for these conponents wil |
need to be manufactured with even snmaller feature sizes to enable
optim zation of bandwi dth. These snaller feature sizes are likely to
| ead to nore occurrences of issues with conventional solder joints
such as | i ! ct by small bunps, shorts to

nei ghbor i h bty iy bunps. BRI EF DESCRI PTI ON OF THE
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@ awt ngs. TeukpeskeRLE P B REaR Sl PR ERERE A ginon

whi ch: FinGrgadhid S:‘ubﬁrz@é,aphl caI | | lustration of an overhead view of a
flexible tape with contact points, in accordance wth one exanple
enbodi ment of the invention; FIG 2 is a graphical illustration of
a cross- SQ?ACMOUN@/\OFfTWEINWIWd circuit package with a
flexible jorn TN accor dance w oneé exanpl e enbodi nent of the
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higher bandwidth requlrements needed to enable higher clock frequencies. The

substrates designed for these components will need to be manufactured with even
smaller feature sizes to enable optimization of bandwidth. These smaller feature sizes
are likely to lead to more occurrences of issues with conventional solder joints such as
lagoon tail, miss-contact by small bumps, shorts to neighboring bumps, and voids in

bumps.

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 exampie 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 inplementing an integrated circuit package with a flexible joint,
i n accorda i ne exanpl e enbodi nent of the invent D
DESCRI PTI Oggé%'%ﬁl n the follow ng description, for p%‘?%%sszeswllﬁﬁ
expl anation, nunerous specific details are set forth in order to
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enbodi nents. . 1000 i is a 9 hi i I | ustrati on of an overhead
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[0013] Die 202 represents any type of integrated circuit, including,
but not limted to, a mcroprocessor, a controller, a comrunications
processor, hi cs processor. As part of a manuf

process dl‘g%zggsl%%@have di e bunp 204 anong a plurali tﬁ#ﬁ%@?]&mlm
bunps forned on one side. [0014] In one enbodi ment, flexible tape
206, including contacts points such as contact point 102, is aligned
wi th and aoeg Hated ared mﬁébprpmles'elatﬂﬂcal b@fdcctm@ifmnifhz liumpcocﬁtfm(mdtotm

flexible ta 6. | n one enbodi ol d surface er bIe t ape
oe Tor SRGI08 1 ok SRBAIRE PBRarealof Compiht SR Shuwtas the'mSol

I Nt er posercoaldfctive Gldpial Aﬂaltg@lcpﬁl@ledl pBd8g BRYsukRcEBAigKN C or anot her
dielectric materjal_ which provides nechani cal support between die 202

and subst r8$19] Miz holes{ @ mgléﬁ chgigicilirenplpgdrosmplated gzea l%whagulaawt y
207 that @Povaﬁhrélfgﬁ%ﬁe ﬂﬁ@&ﬁdﬁ%%@'de@&%ﬁﬁ?gl@ht@%@ﬂﬁpm g%reaz@é#ofﬁ ngsp

flexible tape 206. l'ated”w t conduct1 ve 'such
as gol d orWhile ke vmrhotﬁep@@ﬂre@hom n/igg. lopny wmgisr end artyoshepeeafivid luﬂd:%l y

couple die subs Qne dlnent nter.poser
508" ai so. 10 el &P uNE et fd Aped iy SO BIRET ABRS et BRELAVEF' o,
all oy to elodstl0besd fillededthpdodd wi 4 fold st rlabm)tﬁétlémbo&&&ﬁﬁinalhmlssn% are
enbodi nent bunp. is formed on via 209 of interposer
208, and i rvﬁg’s"éfal(egﬁ%a?lgk%aﬁ‘ﬂf ed with substrate 214 through
convent i ongd11p Wré@rdungitanoy r@ﬂ@&rnfh Attofl St tﬂrsu NRARE taBEPOFHoBRko

substrate bunp 212 is forned on substrate and IS sol dered to via

209. 1001feps fhet eranestasioningdien a dis umpis pﬂﬂ§6€b’€s§mtab@wed‘\~°a&h@wm EewEHt
down such f

Cope 206, RORATREA oo B holis FORRE P Bos Qo bl sy
non- sol derTEdmhjmi tatcreaftwoea frioes {lapsh ér ongl enibiotlandng ceossattestitsal08 2@6 may

be applied_t su ce ,of 02 _to ad th i d heat
opr onder - ST it ano Ber R fiet b P SR PE yeor n
shown in I%ir@iedZayrtm,erbiﬂatidﬁpl enented in varyi ng | evel s of conpl et eness
and conpl exj t r. exa i nter er 208 may, he forned in an .
or gan o | 40y Jie-3ibE Erabise s HusteSoae cresg oy gF dpmiced croui

i 11 ustrat gt withG R ISR iRRSdordan8WyEh ofdleafipR M AN Gt bEME t
package with a flexible joint, in accordance with one exanple

enbodi mentinRtipheAs shpsi mggratgkcigndnAckapn 2y pelndes di¢ 200 die bpmpk?&@e 300

i ncludes d{8ix ;Q;]-lt?g I poser
308, cavity lsg%épe 6ec ra e02QﬂterJ§%%)%gu\§%t§%t% g&%ﬁﬁ@?{%,l%%%gilf%ﬁlﬁ{_‘s 316,
and capac ilarsuBgtate IE]GIOQIBnmaI mlttrrﬁacs neatdyed (TRYH12] 6t insgfategyticlt] sprendgy €1HS)

| ayers 30 e .bond separate surfaces of interposer 308, one to
couple wt lg’oﬁngc alcﬁgrS%EP“and the other to couple with substrate bunp

310. I'n t how3emiegdmepiesentLatyttypcidiMtedraicd tREMO B ud3Bbexibehtied o, Dot h
flexible tape Iagers 306, flaps of which extend into gawt 3009.
[00211 Fi ngIZPPIO«:? S&%FGE‘W@F&Q"@WlC%O”é)Pé?FﬁfS@f &F & &taPaYsP BroapdPt dce

sui tabl e foaft of FRla8MRELHAGPRABesk RlSMD #Hhatd die %h{np PagkABR: wuhlh@y of

flexible joint, in accordance wi th oné exanpl e enbodi ment of th
i nvention SOIEF@@WI@@I&HG&WMH&E@@ 400 is |ntended to repr esent any of a

wi de vari 36@44101’[11 LiAdiddd ﬂﬁ&lt R ‘2@? P @ﬂ{cﬂdﬂ%acj ﬁl%ryugh as contact.

appl i ances, Iapt ops, t ops, ones conmmuni ca
subscri be rpouxm 103 1s a/lagnad wib amcbattm}ndckiauntmposee IZ@fp ﬂvofmye dm ﬂﬁhstcnumednoe

el enent s, onaI ital S|st nts e electric
appl | ance 0% %éﬂléef FrEOG Hedd %"Hiaﬁ exgl?i ?81983{3‘? Zn eﬁ‘f’mpﬁc
i Invent i on.vid ﬁbl@qmndﬂlﬂeﬂthvu dgdid m&ce bfﬂ&iﬁo@éﬂ%exaﬁpl e enbodi nent,
el ectronic
[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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appl iance 400 may include one or nore of processor(s) 402, nenory
controller 404, system nenory 406, input/output controller 408,
network co 10, and i nput/output device(s) 412

shown in Fﬁgﬁﬁgh%%?gcessor(s) 402, or other integrated %?yQ%ﬁEMﬁ§w4
conponents of electronic applrance 400, may be housed in a package
including a flexible joint described previously as an enbodi nent of

t he pr esentilexilsiv ept 2061 C{nﬁﬂjzmp 1Wloteémra(cohdwbﬁﬁe el seq @gpelt oraitkebf a

wi de variety of control i,C I i not limted to o r
more of & SRECPREPESLEEOHREN Sy btmisatirall othigic otvwp Pl i wepgee 214, T
progr amebbf dnitgtiiEneat, id¥rposde A8 aldd Riciudad +ifP0S Reedhfib EillbdaB h 3bRfhctive
circuit (ASIC), a mi crocontrol ler, and the IiKke, al t hough the present
i nventi on P& @HPYﬁi@@H“¢WYPﬁW§eP@Bp@&ﬁmeﬂﬁ4one enbodi nent ,
processors ( P

202 mmy. ol arengbRbdInEn ke RERAR Bl R TR 0 R REaRE b

| evel i nstanddntepaser2A&is qmapled)erlﬂlmubﬁnet& 21#drr0@hanmp1/@t1b§1alaulderpm andat i on

or operatln 23 | er 4 represent,.gny
Cyperof -chReTEB o kSN ptfbRiels, SRR bl Fh 2 E0 R PR FRRRIR 286
with the oﬁh&rmmmﬁnupeﬂﬁzﬂgﬂ: eIectronrc applrance 400. In one
enbodi nent connectj.on bet n processor,(s) 402 and nory
control |l er "Qﬂdh Arage erad ‘r“Jé‘F’E‘F G F55n 308 Rt bichusd doul Suh arkuteca0d

enbodi nMentis aRBRBGLY a 661 95&@&#&%1@&}% b, i i e@%@\m cawrspzmh
bri dge. [0024] System nenor %% rep resent any type menory

devi ce(s) fagwas eélew& Bonealéeredh apmfn éﬁhﬁtﬁéft¢foﬁ§mﬁ}| artterﬁfm rrrﬂérv@l Bebanaxor
will be u r ention is
ot 11 m ¢ & PRt ISR o Ble Ao iR S IteprhAOMGP R MEECT

dynamc r dnﬂém\ﬁm@e&hswnemmpyck@wl@ﬂex[mepnﬁ slevboidi e tmaslest em nenory

ooy 4o RlsHlenli F OHVISE | F5ie LSRR hesy e BN STE S+ Yoo

( DDRSDRAI\/h?te{]ﬁ@a?EDS hfis@llh/f@tﬁeﬁliﬁ al( dr@hic dﬁ?@ﬁdi@hbsﬂate@& mayé (rjepr es en';
any type o t. or contr, ic.that interfaces _I1 evi ce(s
412 with tih¥ Fﬁ%ﬁ‘ 88 ﬁfﬁ?ﬁ’éﬁ]t u%ra‘ﬂgr aka Frese S@cteaﬁf Yigw of any tiérarated Grralt

embodi nentpacilak@ “ﬁtﬁrhtf[éiiﬂl@fonﬂoiﬁ aH&)YdJﬁ@e ith8hé e&n{p% aﬁboouﬁe%hth@r i dge.
I n another enbodi ment, 1/O controller 408 may npl y

Per i pher alinGaHpdndhshows eegsieherouitparkae et reglgcrwr cefaé@ epé@rrrpu 394t i on,
R l;

T00261 Nettharte bt ispaF 306l Sk 304, iR o, LALERS Sihn8I0. quihaic 1R

al | ows eIéﬂh&thBH&phimahoqm@ﬁ@3ﬂ& comuni cate with other eIectronrc

omply i a0 SR ekl 5o TR FP ks B Bt P Sl necr o)

I nc. (| EEBurfBR2 oflihkersdsainsis; dne(tam@ﬂipwe/dhaerliu@rﬁm ah8 thel R to &dipR) ement
to ANSI/IEEI%r Ld 802.11, 1999 Edifign). In_another enbodi nent,
net wor k co¥trBPrtEae burep Al 1p dhis pmbedimpnietaviie f (b ehinterrossT 398 gxieadsdo

[00271 | Nty @akiiitap lyEds 306, Vﬂa?@ OFWhith &xBRYinfRRV RS 808, any type of
device, peripheral or conponent that provides input to or processes

out put fr doA2dl &ig ddnn bloalpéragemef amooamnl@@@gt_rorrmannhen@esgmw@fqron
above, for hf& é’&%ﬁ& dgi%hﬁpﬁékhg 181% mﬁP?nCAccb@ I?(‘%%ﬂl‘llcﬁl are

set forth i er to p erstandi n e present
i nvention ex:luhpI\Mefnlbodlmeamfaha‘amwntionwﬁmtromt opphaecesdPOOI ib mﬂenrdad fohe art

that the present invention e practi ou one.of these
speci 1o daraany Sy TRz deloRaan Ron oM eGERT Cprliferes
devi ces angt ?EOMkﬂoﬁs ,Iob10 Glon@, 3@ Res; tfuunic A4 FhbIVEBY walts, Wifeld¥gt hods
are describ In their nost basic formbut operations can be added to

or del et edOMPWRICAHIN isEerhony Ity aRTeHiemengs: Bersene! digitelassisants geldap or
subtract eqofLom A Béle%{ncta?ghéil%é ot REH I TRSSRAGH Mb réaaﬂﬁ% > iR frkdage from

t he basic scope o sent 1 nvention. Any nunber vari ati1ons of
invention. In accordance with the illustrated example embodiment, electronic
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an organi c substrate; an interposer coupled with a surface of the
organi c sub- strate, the interposer having a plurality of

nmet al - pl at lbies to accept bunps of a die; and a f
ﬁﬂ) dﬁg\%ﬁ%o%éﬁ ﬂ*@gp;@oﬁ{ﬁ%?

| ayer couple a surface of the interposer, the fl e tape to
conductively couple with and adhere to bunps of the die, the flexible
t ape havi ng conductive vias coupled with the netal -plated cavities.

2. The i nt ggtiaiced00 ntag undludenp opaokadfersihst(spdie, mémoiwdomrdllerﬂmt her

OB, PS50, B AR HE B, b S SBbp IR gB2 e POl

i nt egr at edinphtdutivt d&Hédds)AAL K&%m@&@wtﬁlgfs qir@ée@aol(s) Y478 6Ebthert he
i nter poser_ conprl ses, ceram c materi al . The int egrat ed ci I’CUI t

chi p packagtessiiaskaiicait omponentsohslectrapiceansi 1@1'009 HB0,i Y &qd ip 8 ppekiage s
pl ating Of glumﬁ%%lﬂegﬂﬂesﬁﬂlt fiésgﬂi‘)édr]ﬁexg&%ﬁpas(ﬁﬂ%ﬁ{bﬁ&h{égt Hthe ﬁ'ﬂe&!ﬁ?l

copper,
mventlon

[0022] Processor(s) 402 may represent any of a wide variety of control logic including,
but not limited to one or more of a microprocessor, a programmable logic device
(PLD), programmable logic array (PLA), application specific integrated circuit (ASIC),
a microcontroller, and the like, although the present invention is not limited in this
respect. In one embodiment, processors(s) 402 are Intel® compatible processors.
Processor(s) 402 may have an instruction set containing a plurality of machine level
instructions that may be invoked, for example by an application or operating system.
[0023] Memory controller 404 may represent any type of chipset or control logic that
interfaces system memory 406 with the other components of electronic appliance 400.
In one embodiment, the connection between processor(s) 402 and memory controller
404 may be referred to as a front-side bus. In another embodiment, memory controller
404 may be referred to as a north bridge.

[0024] System memory 406 may represent any type of memory device(s) used to store
data and instructions that may have been or will be used by processor(s) 402.
Typically, though the invention is not limited in this respect, system memory 406 will
consist of dynamic random access memory (DRAM). In one embodiment, system
memory 406 may consist of Rambus DRAM (RDRAM). In another embodiment,
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, 1/0 controller 408 may comply with the Peripheral
Component Interconnect (PCI) Express™ Base Specification, Revision 1.0a, PCI

Special Interest Group, released April 15, 2003,



tungsten, and conductive all oys. 5. The integrated circuit chip
package substrate of claim1l1l,. wherein the interposer conprises a

llayer of t{ey Rhbsbsgt e 6. The integrated circuit ch'(p”?%g £164
W

substrate of claim1l, wherein the interposer is couple unps on
the surface of the organic substrate through a second flexible tape

| ayer. 7. The integrated circuit chip package substrate of claim
1, wher ei n[001w Witentkdoatrbdgre 16 auplrgsessnit dnyttype af dedcgthsteailows kleotugitic a
gol d-t o-gol d,.bon
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a surface ](Sjlfecttroql(iacscllilnegineers, Inc. (IEEE) 802.11b standard (approved September 16, 1999,
supplement to ANSI/IEEE Std 802.11, 1999 Edition). In another embodiment, network
controller 410 may be an Ethernet network interface card.
[0027] Input/output (I/O) device(s) 412 may represent any type of device, peripheral or
component that provides input to or processes output from electronic appliance 400.
[0028] In the description above, for the purposes of explanation, numerous specific
details are set forth in order to provide a thorough understanding of the present
invention. It will be apparent, however, to one skilled in the art that the present
invention may be practiced without some of these specific details. In other instances,
well-known structures and devices are shown in block diagram form.
[0029} Many of the methods are described in their most basic form but operations can
be added to or deleted from any of the methods and information can be added or
subtracted from any of the described messages without departing from the basic scope
of the present invention. Any number of variations of the inventive concept is
anticipated within the scope and spirit of the present invention. In this regard, the
particular illustrated example embodiments are not provided to limit the invention but
merely to illustrate it. Thus, the scope of the present invention is not to be determined

by the specific examples provided above but only by the plain language of the

following claims.



an integrated heat spreader coupled with the thermal inter- f
_ . : - face

rrg:]erl al layer; a flexible tape layer conductively coupled with and
adhered to the bunps of the die, the flexible tape having conduc-
tive vias to conductively couple the bunps with contacts on an
iOﬁplosa_ng si de O&‘Qﬁ%el ]::Lzﬁéfelalig' tape; and an interposer, the interposer

cluding a plu t;§/ gtzﬂ -.rt)lgi ed %%EHI?S? 0 ﬂr%ﬁﬁ' partially
receive the bunpsABfBgRALES gCUlic ;ppﬁ% BBDAT ArUS of *claim 8, furt her
conprising the hhexgdiie suhﬁeatﬁhcl uding slits creating, flagps that fold
into the cavitigg igferpbri duplabedth a sutfice THehapygrBILEIT clai m 9,

wherein the slits - : -
strate P et oieﬁl'iﬁkﬁﬁg Cplegslityusf meedtplatpdf our 1 aps.
11. The appar at us g#)[ f Q@@ft&e{%‘h@ ng the interposer P

i ncl udi ng bunps tﬁavdg(ﬁ:f)&lé%ﬁ% fa e
clai m.8, wherei a fiexdblentapeJayer C@Hﬂﬁai‘@ %%?%%%cogmeeﬁi&g vl ui30f Th
apparatus of cl ai pogr, thecflwiiblettape tocen ‘é%‘é‘fehé(&ﬁ’d?feg‘&t A% i ng Wi th ©
gggpg; ”D(f)f d”et a: sdkdresenbhipm 6 feheg doziptheotiexibly fapohianingkel ,
gol d, si |gv or ofl " X&ﬁ% 1%[&#%9@1%? Boupled with ehis ntuit platechgavitickel , copper,
’ 2. The integrated circuit chip package substrate of claim 1,
further comprising the flexible tape including slits creating
flaps that fold into the cavities when coupled with bumps of
the die.
3, The integrated circuit chip package substrate of claim 1,
" wherein the interposer comprises ceramic material.
4. The integrated circuit chip package substrate of claim 1,
wherein 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. The integrated circuit chip package substrate of claim 1,
wherein the interposer is coupled with bumps on the surface
of the organic substrate through a second flexible tape layer.
7. The integrated circuit chip package substrate of claim1,
wherein the flexible tape couples with the interposer through
a gold-to-gold bond.
8. 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 inter-
face material layer;
aflexible tape layer conductively coupled with and adhered
to the bumps of the die, the flexible tape having conduc-
tive vias to conductively couple the bumps with contacts
on an opposing side of the flexible tape; and
an interposer, the interposer including a plurality of metal-
plated cavities to at least partially receive the bumps of
the die.



14. An el ectronic appliance conprising: a network controller;
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system menory; and a processor, wherein the processor conprises: a
di e including bunps, a flexible tape |ayer including contact areas
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prises plating with one or more metals chosen from the group
consisting of: nickel, copper, gold, silver, tungsten, and alloys
containing nickel, copper, gold, silver or tungsten.

14. An electronic appliance comprising:

a network controller;

a system memory; and

a processor, wherein the processor comprises: a die includ-

ing bumps, a flexible tape layer including contact areas
adhered to and conductively coupled with the bumps, a
ceramic interposer including metal-plated cavities to at
least partially receive the bumps and to conductively
couple with vias in the flexible tape layer, and a substrate
coupled with the interposer.

15. The electronic appliance of claim 14, wherein the flex-
ible tape layer comprises polyimide tape having a thickness of
25 um.

16. The electronic appliance of claim 14, wherein the con-
tact areas comprise x-shaped cross cuts including four flaps.

17. The electronic appliance of claim 14, further compris-
ing the interposer including bumps that are soldered to the
substrate.

18. The electronic appliance of claim 14, further compris-
ing a second flexible tape layer that couples the substrate with
the interposer.

19. The electronic appliance of claim 14, wherein the flex-
ible tape couples with the interposer through a gold-to-gold
bond.



