PACKAGE ON PACKAGE USI NG A BUWP- LESS BU LD UP LAYER (BBUL) PACKAGE FI ELD OF
THE | NVENTI ON Enbodi nents of the present invention generally
relate to the field of integrated 5 circuit package design and, nore
particul arly, MO094é¥& e on package using a bunp-I|ess b(TESAWIPEYyEr (BBUL)

package. BACKGROUND OF THE | NVENTION - Wth shrinking electronic
devi ce sizes apddGEIN PACkURAE USING wlpunMiPDLIEH BUAD OPITAVER gewiCE
packages will need to occupy | ess space. One way to conserve space Is to 10

combi ne packages on top of packages, POWEMTE this can create to a
prohi bitively high z- height as traditionally the top package would need to
be el evated to clear the bottonmpaskegaHi NVIBRIEEN DESCRI PTI ON OF THE

DRAWNGS The present invention is illustrated by way of exanple and not
P taton i he HBORIGS Sbgret R e Bt et Rt au DA REER |1 ko
r ef er ences s5i ndicGi@apfksdeetiat ard| Q6 PhuSiculdnd td ghchit 6Mpackage using Eblmp-lesi s a

graphical illustration cross-sectional view of a bunp-less build up
layer package’'fiHP 8%@%&&38“\%&% one exanpl e enbodi ment of the invention:
FIG 2 is a graphical ill ustBARGKGQROUNIROEITASEISCENTION! Vi ew of anot her

bunp-less 20 buil Q’Yﬁ&&l .[aﬂ%/.er lg?_cka e,. in accordance w %.h Pne. exanpl e
enmbodi ment of t he "\ R Bpclcctronicdevipq yzes and ineraasihg fjorionanty; jofegdqda i on of a
Cross- sect i onalcuivi®iecPhckagRadk agd t@occpRClsagpacds Ongway ubisehveSpacbisitb d up
| ayer pacligge, i n accor dan?e vaith one exanpl.e enbodi nent '%f' th%.i nventi on;
and combine packages on fop of packages, however this can create to a prohibitively high z-

height as traditionally the top package would need to be elevated to clear the bottom

package die.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example and not limitation in the
15 figures of the accompanying drawings in which like references indicate similar elements,
and in which:
FIG. 1 is a graphical illustration of a cross-sectional view of a bump-less build up
layer package, in accordance with one example embodiment of the invention;
FIG. 2 is a graphical illustration of a cross-sectional view of another bump-less
20 build up layer package, in accordance with one example embodiment of the invention;
FIG. 3 is a graphical illustration of a cross-sectional view of a package on package
using a bump-less build up layer package, in accordance with one example embodiment of
the invention; and
FIG. 4 is a graphical illustration of a cross-sectional view of another package on
25  package using a bump-less build up layer package, in accordance with one example
embodiment of the invention; and
FIG. § is a block diagram of an example electronic appliance suitable for
implementing a package on package using a BBUL package, in accordance with one
example embodiment of the invention.

30 DETAILED DESCRIPTION

In the following description, for purposes of explanation, numerous specific details

are set forth in order to provide a thorough understanding of the invention. [t will be
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FIG 4 is a graphical illustration of a cross-sectional view of another
package on 25 package using a bunp-less build up | ayer package, in
accordance with one exanpl e enbodi nent of the invention; and FIG 5

is a block di ¥ 18¥%%n exanpl e el ectronic appliance sufGTABRQPHR31
i npl enenting a package on package using a BBUL package, in accordance with

one exanpl e exhedhtBieve ldAe s8R tHe QR thad Sbolifth kol FIESERIFIH N be In

the foll ow ng description, for&pur oses of expl anation, nunerous specific
details are sBfCHEtvAIQUAhGrdReiitGeBly Vi adeantsFb ol e §e4tdrig of the
invention. [|tsheivhlin B6ck dipPRfcRRtn oOMEYRIid obsCurRBeheSichi@d i n the art that
enbodi nents of the invention can be practiced wthout these specific

details. In other Ref&tngntiauiehy thisspprietiang “arisneiedimept o0& WG PAMSN ek

di agram f o5m mBun@ e pdi@eudy RlafrQBisiHid HEnid@crishY 8ALHIRA in RAKEKSNGEN the
t hroughout this specification to "one enbodi rent" or an enbodi nent” 5 means

that a parti cureefineabis ifclidedingafepspee SHoogmentRl the resentdn gB4y i 1H8Y i n
connecti on W fphedriiReTRARPARALiH ShelcRBOUMBED bitiRin dr8RIImAMEn G4HAdp RNt Of
the present invention, Thus, ~appearances of the phrases "in_one enbodi nent”
or "in an embOEuRHE iSRRG ee Pt dessssati B g HEnE OrRT Y SEEPYIERt i on ar e
not necessar i futhddnlord, Ble@bfticilgr AUk SrTANE; o? BROLITBINs may bE LOEBIARN if anyf he
particul ar featyres, structures or characteristics nmay be conbined in any
10 suitabl'8@ rRAMT MFHCHRENGPT HYF EMBHBEH rent s. Fig. 1is a graphica
illustration of aFy 0%Sx &&HidaDMAtradbLd¥ «kosasQubRd hReSf BUihglicdPbdiaygr ( BBUL)
package, in accor ce wth one exanpl enbodipegé %f hgg i nvention. As
shown, i nt egr @Y ARIFep AL REFETFO T QBT HHRECSHECYFHE degpvention. As

m croel ect r onhewdl iiegkRed ciftult haRh@CIon aRtudlesin oaBibic\WE nBdibdl@&eBnit A, 102,

m croel ectronic die inactive surface 106, 15 m croel ectr n[? di e side 108,
encapsul at i o™ HREEFTORIC dagsiive suriage Wrapistelertonitemedivepulrss %12, buil d- up

| ayers 1135 aniodulettione did a¢e98 lchdapseiamauadtériae | WOfAtsaditisctdd MatetidlnHwgh Vi a
connection 1 electronic die

and inter nects.120 and, 122 . NLcr
. . ” - : - ot
102 1 5 1 nt endat EBTPREVERIRE SRRy aaeSH 14 0 BhFAaaTEl b DB YET n one
enbodi ment, nbafcotdneldBr @biitcrtbr@cctOR20iasd @22rul ti-core m croprocessor. 20
M croel ectronic dbf ;32 inclu3$ .an agtive surface 1g$.mthh contains the
el ectrical connect!'BRECHLRIESE ?“? 58 RN EA B YRS O PR LIRSV 85 and an
i nactive sur flace todpanahli@beldc@omc ticVo2 surdiateorkOdcroprocessor. M croel ectroni c
die 102 is,held i | ace .atﬁleast.one id ;8? by encapspl ation nmateri al
110.  Encapburdersieitiers QP s ibteiea it 14y shesd PR ake etbst ant  al 1y
pl anar connections necessary to operate microelectronic die 102 and an inactive surface 106
parallel to active surface 104.
Microelectronic die 102 is held in place on at least one side 108 by encapsulation
material 110. Encapsulation material 110 includes at least one surface substantially planar
25  toactive surface 104 and onc surface substantially planar to inactive surface 106. In onc
cmbodiment, active surface 104 is placed on a holding plate whilc encapsulation matcrial
110 is disposed around microelectronic die 102. In one embodiment, encapsulation
matcrial 110 may cxtend over inactive surface 106.
First dielectric material layer 112 is disposed on at least a portion of active surface
30 104 and encapsulation material 110. Build-up layers 113 are subsequently disposed on
first dielectric material layer 112 using well known processing methods.
Conductive traces 114 are disposed on first dielectric material layer 112 and build-
up layers 113 and are in electrical contact with active surface 104. Conductive contacts

.



25 to active surface 104 and one surface substantially planar to inactive
surface 106. In one enbodi nent, active surface 104 is placed on a hol di ng
pl ate while encapsul ation material 110 is di sposed around m croel ectronic
die 102. In oN® Bsthent, encapsulation material 110 nB/ERMHE2Hyer

i nactive surface 106. First dielectric material layer 112 is

di sposed on atid ®agit wah I@&fdhbtﬁ/@ t1@¢es A¢4 indQulISWiftasfeBlrclDfachitd 100GARSUl ati on
mat eri al 110. BUI|ﬂ &ﬁ yers 113 are subsequently di sposed on first
y F%ﬂp

diel ectric maf&f fpq oxamgichy aiegiet q@ﬁwﬁ%f%%@git heprrelnesels .

Conductive trageslindf cakRctilicep@s@dl @Nndlide$bldeh RhBE hiafothReRibb@mehiayer 112
and bui | dup Iaygrs 113 and are in electrical contact with active surface

104. Cbnduct|9@'%@ﬁ?&%?@“liQGNWS%bP%’mnth conductive traces 114 and al | ow

i ntegratedscircui tThEIﬁ@K@ﬁQoﬂr@Qﬂdnq 1@%@&@@4 dl ecrc@{ricwmumca% cohRdciigxanpl e by a
socket connection, to a circuit enbodj nent, conductive

contacts 116 FRUBHENsaRBlHM} mﬁﬁﬁ"?ﬂaé 10 ﬁ“g“ﬁﬁ‘d%%"rr allehigsisie it In oag FrabRA PG

contacts 116 fhasbhide chabe®n 19T RHRUGH Miderorugchdl @f&rrﬂéeﬁoyrc@@lﬁ@%%ks an
electrically %onductlve connect hr.o gh en aps | ation materjal 110

substanti al | yf Wa&%‘chgl?w%orgmﬁ&“aigw s GRerla H@Ht Intarefpnaesgh! 2)iead

connection 11@2repsesebidiciveliaadsas elteclflfl&lll Iaodibw t@rol@ viBebrhyctdhilkd 4wy a hol e
t hrough e apsula i on terlal élo t hat s t hen $ ated and fjlled.
Interconngﬁ T%ﬁegﬂﬁmi DGR P EEN 0405 AIBEHVG £OY A IS EReEElt ri cal | y

couple thr ough Vi Fig onneghprenl UlSravibd Mﬂc@os@%&h@@ﬂ efétvro@axhﬁheelb@mlafe&s ve
surface 104 onductive contacts 116 res 21is a

gr aphi cal |Iﬁﬁ@ﬁP&‘W8Hm8?g%”b%6@§m§88W?8ﬂ%? %ﬁ?@?xgﬁﬁﬁﬁgF”Hﬁ 2 d$s pui | d
up layer packages, intograteEerddapskay 200 mnaemmsp}nerceﬁmabmbmefdletzfo@

i nvention. As sho wqf 8§}e rated, ci CU|t8P ckage, .200 i ncl % one or nore of
m cr oel ect r orfPEOgicEp “3?%%@% FORICEOCE PO di {PaCty gAY,

m cr oel ectls onhicrodic&rdnivatid 4i¥6e208 it S atZdamatdrtal mocp@eh@c:blrecmn (iirdld@:l@irde 208,
encapsul ati on nat al 0, . packa ore 212, I dielectric terlal
Caver 914 puriannsy g o bE RS ARG oyt E a0 R BEBR gt S cont act s
218, throughtMmagc@mmﬁm&ﬁ@m°22&uuamdnnm%@Qﬁbmmenas 222 and 224.

M croel ectronic di 2. is. intended t resent a e of inteqgrated
circuit die. In o °18 Cérapﬁgrgl*?tz%g g ‘%fj ‘8%“&“%@2% ?%at%fl Pt fcor e
nicroprocessdnoné&mmmgmmehﬁ@ba@MDmcdm@o2&&mmnﬁkuﬂeﬁmamoasknve surface 204
whi ch contai el ect.r a nnec ions ssary to. operate
nlcroelecfgoﬁ?wuﬁﬁ m%%ﬁ# : ﬂ“ h?%?”y%“gﬁ??%ﬁ'%ﬁﬁémwﬁWé §%dp8mactive
surface 204. connections M:cxexs@@rltecmdrﬂﬂmmrdblaétrarﬁédlb 20helddniimucieandacerroat | east
one side 208 b%JQQ (%g 12. Package core 212 includes at |east one
surface substan |dff %Vﬁ 0 active surface 25 204 and one surface
substantial ly pIathod@mbmathOEmsmmﬁapbaﬂﬁﬁnkhnoﬁmadeﬂmmgmmﬂmgeamackage
gg:: g gig ;rgs Ef elpacisd ¢ core 2tli mc%gcsvﬁg{e%% grlﬁeics foeel sgé&? n%allycp[ﬁldg%fgtgx;ersgtry ngggggge
In one enﬁbdﬁﬁbmnumem@&m@u&&hM@ﬂypmh&nmmha@i@nﬁSCdwspmSﬁdmh@ﬂmﬁﬁn package

core 212 and pdckgécoc%lzceﬁE rrgprxlésgntg b ?nu&?aycr or gamcn;%{)&rd c. BIIIICItOd%gtI‘O?‘l% p%gkagc core
212 may have an opening in which microelectronic die 202 is disposed. In one
cmbodiment, cncapsulation material 210 is disposed between package core 212 and
microelectronic die 202 for improved fit or adhesion.
30 First dielectric material layer 214 is disposed on at least a portion of active surface
204 and encapsulation material 210. Build-up layers 215 are subsequently disposed on

first dielectric material layer 214 using well known processing methods.
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30First dielectric material layer 214 is disposed on at |east a portion of
active surface 204 and encapsul ation material 210. Build-up |ayers 215 are
subsequent |y di sposed on first dielectric material |ayer 214 using well
known processWVRGIHEHSs. Conductive traces 216 HE@/EYHHEed on
first dielectric material |ayer 214 and buildup |l ayers 215 and are in

el ectrical contactconidcly@@dcky B ot fidos d284irst PRRGWE biawia N 864 shddLfgcoupl e
wi th conductive traces 216 and allow integrated circuit package 200 to be

el ectrical |y BYamred) spdpredkdpmonial pptagt %@bﬁ@e’(c CHRTEOt BPduEteLoRRGtE Ui t

board. In onex3 c@ﬁﬁl@@ltﬁ%ﬁuct&@ﬂ%@?lG’ﬁd%ﬂ’cm a@%&te%k%camgécw%e 26@ldRr bunps.
I n anot her enbodi nent, conductive contacts 218 include | ands. Thr ough

via connect i ofics!ly eqypled i xanple by aseakpteamiegtions lodyriieviy Rragh HAEE | on t hr ough

package coke dddsithstahiak kyntRarakiludt Qol18r88mpO8n addihP BRL&RGM] Ment ,
t hrough via connection 220 represents series of stacked mcrovias that are

f or med mﬁthldmﬁﬁeﬂﬁﬁ@“?emébﬁec@%23%§ part of a manufacturing process.

| nterconnects 222 Tapflgi2 44 c5RRERE N repRAMGH ie)Btrit 4 RGBS BveloftdcibLal | Y
coupl e through via connection 220 with mcroe|lectronic dje active surface

204 or conductioVd R6HEaces 22 Bbsipisrrtrplietopide 208. Tn opp gmboglimentghigralphi cal

il Tustration of cAn&dtios 3205@FrtdchR adricy beMcREd @icRAGK 80ar0 rRdEKARS pitkhNy a
bunp- 1 ess BUIld ugﬁlayer ackage i n accaordance wi_th one exanpl e enbodi nment

of 15 t he P nvi8Ft34AS PO SHRARATACHERIRIRE SH AN BRENSES 2252 #B 1 {FPEOM | ncl udes

i nt egr at ed CIdbﬁdﬂc{weﬂa&&ﬂg@leﬂtﬁ@all@@ﬂﬁﬂl&ﬁrd#%ﬁ hia dogeeend2pask ageodQdonivhi | e
shown as incl udi ng qﬂﬁka es may be i ncl uded. Electrica

contacts 302 %ﬂﬁf%ﬂ‘ Ph?ﬁ&UﬁWQFﬁm¥5ﬁH§6?W8ﬁ§e118 electrically couple
second package BOfngM; s Patkagausk@Qon A cRdedclibdal viewbes pa kages)uq;blckage an

epoxy, may be flo Eetmeen ackage 100 and seco pac g 20 Fbat
spreader 306 #§° Yty %@&pﬁefmwgﬁde R%@@a&f@mlgwc SEeon HREREC304 on
i nactive s§r fieciaveh@bn.t & salssh Slackobé b ﬂsneeetge d$b§ﬁb1960@ pBluddsintenec@tiadi ment, an
integrated circuit §EVI second %%_&g nclud H? nmenory devi ce.
In one embodiPAERES Brfor WE@ T%ﬁmﬁm?‘ﬁ%? e @5’]ﬁ“%§%8 HdRage 304
i ncludes a clpagagds, Ed‘@\(lllﬁle(n rhdy b ME[RIBD OElENBAM conteRGANE cRPLY G tlaﬁéghl’\&di)l’ esents
a nmulti-device chi a ka ne, 25 enbodi nent, 0 kage 204
Fepresent s, aRBVREI o FLbalt Gl Ei5nY BFbtes e RABEIrHE e GBda iront
second packageteay st[cﬁ[ﬂﬁ eseokR ndvybe Adved lﬁﬁﬁﬂéenfphdldagélmomn@%kr&gﬁckage 304. Fi g. 4
is a graphi illust |on of I 0SS- sec i 0 Q Vi ew no%@ r package on
package. vl ng ' Btpe 1 BLE 0o re e P yaT FpkteRADe R A BB W h one
exanpl e enbodndﬂﬁfbtsuﬂicetlbetd 4@ Rtithlat dASip&ivawMy oreaehadecaapackage assenbly
400 i ncl udes circuit device in second package 304 includes a memory device. In one embodiment, an

integrated circuit device in second package 304 includes a chipset device. In one

embodiment, second package 204 represents a multi-device chip scale package. In one

25 embodiment, sccond package 204 represents another bump-less build up layer package. In
one embodiment, second package 204 represents a traditional flip chip package.
Fig. 4 is a graphical illustration of a cross-sectional view of another package on
package using a bump-Icss build up layer package, in accordance with one example
embodiment of the invention. As shown, package on package assembly 400 includes
30 integrated circuit package 200 coupled with a second package 404. While shown as

including two packages, any number may be included. Electrical contacts 402 coupled

with through via connections 220 electrically couple second package 404 with package

200. An underfill material, such as an epoxy, may be flowed between package 200 and
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30 integrated circuit package 200 coupled with a second package 404. Wile
shown as including two packages, any nunber may be included. Electrical
contacts 402 coupled with through via connections 220 electrically couple
second packag®O20/1{%% package 200. An underfill nateriBIT/USWRPHSEE an
epoxy, may be flowed between package 200 and WD

2009/ 158098PGELnt$RAAH MAS2R % sREQPADASKRAAS:IARE beileat psiize agteNnd406 may be
i ncl uded between package 200 and second gﬁ%ka ge 404 on inactive surface 206

to assist wi tifcHdapckaestdipatasive spacs a0 Brstdivieheat dgspitionedr eiced circuit

device in seconsdpask agmidlded NehitEeRe s@@‘dﬁ@wckdge/ 4088achldds PREmERDOdI nent
an integrated circuit device in second package 404 includes a 5 chlpset

device. In od@v€ﬁb@dmﬁﬁﬁth@%Edﬁdmﬁﬁﬁﬁé@@“ﬁéﬁ“?%bF@%%H%%“@eﬂﬂ1Wfﬂﬁé@lce

chip scales pa&lk@geim itd) 1908 ERRAGIIE ReconSReRNE 4DRLKRAS A0l ABYIESEIY S
anot her bunp-1less build up | ayer acka e. In one enbodi nent, second package

404 represent%dapﬁ*ﬁﬁr@?@ﬁéWﬁPWPE“%ﬁFﬁ“bﬁéﬁéﬁgm‘ﬁW&”“@awg‘%BHPBé%Sdlagram

of an exanpl en@h et ahabkag Phioad&BboathdnaRl@nd ﬁJcng@ 40 R RIERL 4 thelitRRal
i nt egrated CIFCUIt (ickage in accordance with one exanpl e enbodi nent of

the inventi onfliP BNBEIFK®HT ¢ appl i ance 500 is intended to represent any of a

wide variety of tradstd o0&k ddehnnONmick i éiodhic@pRRhéQDIbIARP! | ances,
| apt ops, ggskto s, cell phones, wrel ess conmunication subscriber units,

wirel ess comiif eH’ﬁ?ﬁ“@ﬁ‘“t‘%?%ﬁ%ﬂV”ﬁt Atckagst getacey Bhaesample Frabdimendi gi t al

assi stants, SEurtiRnxIX &ﬁectr@ﬂhc @ﬁ)}l’ldﬁie@@@ fb'lﬁetﬁ[]@@ld r3feRnt AR bf Watde Gaddy benef i t
fromthe teachln s of the

I nvent n ac dance th the
i |lustrated e%dibpra aumegds ‘ﬁf‘a &Fté(&‘fcreﬁ?ﬁ I@C‘é’p Pﬁo%gﬁi@%cﬁé&@ﬁcl ude one or
nore of procesifs{ SommMtiZati EABEYibEQNL, QlideREs RRhun &Y EmEMFIRAP n¥radQBture
i nput / out put ontroller 508, network controller 510, . and. i nput/out put

devi ce(s) 5121 Bttt REEPORY BBV PP OX By BiRY SBF LTS SPRsigaee Ui wger

i Nt egr at eds civeeddit froﬁ@lﬁﬁ]:@a[bﬁiﬁ'g§oﬂ1ﬁe gteetin@ntien. apptdoanse vahlhe MaYra&ANpPri se a
20 package on gwgka u5|n a BBUL PaCk§&F as. crlbed Pg%VIOUS|¥ as an
enbodi nent of *tHES LRGSR LTS gigltance mﬁﬁ?’& §§5P(@?e ProfEy tepr esent
any of f a w plesoy/aﬁdneiryc@fron@r3t)4',@ystdn@@Lﬁoﬂyrslob,ugwwgmpdaubntﬂmtr %asm&@@lkt 0 OBF or
nore of a m croprocessor ro 0 vi ce rammabl e
Tog c ar ray (PR Sty SHOGRA 077 OBl A B CHoG T FaBes a 25

m cr ocont r ol 1562, ,or athek ihtagratel klequuabmb@ugtb of d?l&trlaﬁle&@;ﬂiamtcmﬂe NhdyddmpSisd ot
limted ipn,thi pect n on i ment ocessor 502 arc Intel (r)
conpat | bl & pretatSiEtia bRuctBe L podes Ry RS ERRIRH RSt gt deet

cont ai ni ng aﬂakmaahmhymﬁﬁ,nachlne | evel instructions that may be invoked,
for exanple by an, on or operati stem contraller 504
may represent any P %%5” f&gﬁFaggfﬁﬁ?“@6ﬂ€$8r%V8a?%°‘ﬂ%?ﬂ§@ 1ﬁ?8$?%ces

syst em nmenor pus6limitédro bikeoratdresf i:@fdfﬁlpﬁﬁ&isﬁr obroglag@tabienogic &Pk i I(Iamr:)e 500. In
one enbodi nent, the Eﬂnnect rocessor

i
cont ror er 5oy B AR Gl 88 B B SRR R PRABRIER embod ment
menory cdhir0hhamn&m&rma@ﬂbekcehmngﬁdmmnmasnacmmmuhmbhmdQEmtmsmqma

In one embodiment, processors(s) 502 arc Intel® compatible processors. Processor(s) 502
may have an Instruction set containing a plurality of machine level instructions that may
be invoked, for cxample by an application or opcrating system.
Memory controller 504 may represent any type of chipset or control logic that

30 interfaces system memory 506 with the other components of electronic appliance 500. In
one embodiment, the connection between processor(s) 502 and memory controller 504
may be a point-to-point serial link. [n another embodiment, memory controller 504 may
be referred to as a north bridge.
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System nenory 506 may represent any type of menory device(s) used to store
data and instructions that may have been or wll be used by processor(s)
502. Typically, thou%h the invention is not limted in this respect, system
memory 506 wi VO 28YASI® of dynamic random access menory ROHUARAY4531one
enbodi nent, system nenory 506 may 5 consist of Ranbus DRAM (RDRAM. In

anot her enbodi ments ystof Sc@IBHRITORY rS0E Bty g@asmém&p delasely) @sedasd godeat e
synchronous DRAM ( ut/? (1/0O controller 508 may

represent anyd¥a4hd ‘@fm‘ifﬁf‘%%éttmadrha&%‘??ﬁ? 81 Wi g?(j |“&°dtt1¥£f°°r°ﬁ?ré5r)f58% e SRRy

devi ce(s) 512thwgmhhctlhama&h@hotqmarkeﬂﬁtsse?éct%m@hh@ﬂlb@ sapplill asisRt &00. | n one
enbodi nent, 1/0 controller 508 may be referred tﬁ as a south bridge. In

anot her 10 en‘li’éiéfpﬁéi‘fldomﬁ??s%ﬁ??%l@%?‘w@m@ PR EAHBERS SKFER R Pl er al

Conponent bnt@hgmma@&bdme@pms@TM BR&Rr SRRt 8fstc@NmeReYise6 gy 1. Oa,
PCl Speci al |Interest rel eased ril Net wor k

control |l er 51‘@“%9%9%1%163@@%”%“99% &A%ééPEéDBgM) all ows el ectronic

appliance 500 to cgLnhEar®) d&ﬁ&le@smdﬁkﬁegehmy@p@@pbn@ec&&omold@e ces.
In one 15 errb di.nment, network controller 510 with a Th

Institute of RHdUE %C&Sa}ro ARvdret ekt Vidhine §thErrFQf“rl?8‘é‘%‘/ a3 o Plﬁ%}%ﬂm appliEncyyh. 11p
standard (apphe¥esmiaphaniner codboll ei@@gma}swmeﬂ%ﬂ@tas h SouNSIdgk. Eﬁﬁn&h& 802. 11,

1999 Editiogn). I anot her iment, net roller 510 rra be an
Erher net | Gt ViR oF PRoRraLa s e Bt V@JF (bl epnaBd s

represent anypPCympefstdevicEpecipkibpRerigion 010a mlspm@mmsttﬁa@tp @rea%udes
i nput to or %@?Sﬁg out put from el ectronic appliance 500. In the
description ¥ the pur poses of explanation, nunerous specific

details are set fokiwork fbn&b@hem@ﬁzaprcgﬁeisahea@tpmmfau@&b thndesed andomg of the
present invention however . to oge Skl led in the art

that the presagﬂ]'ﬂanf%%ﬁgﬁ? F%Wn%ifmg‘gﬂb‘?tg%tcicﬁté‘ﬁ“‘i/\?(p%%‘ﬁ‘fs L SHECBf ntCH’tSse specific
details. lm mtﬁmemmeﬂtsﬁm&emnnwkﬂ slomomoplywdithur Es Ianoit2d Rievicaemdar e shown
in block diagramf.o hods a decrlb in their
st basi o £ arBe Brsss ond YR b atede 085 BLRaFEREH Ry of the
met hods and istfpd¢meat toOd(NSiaEEEStdaaﬂ)dﬂd, 099 gdiabi)adi adtter andodinyen@fnctnlaek

descri bed ness tho t art fro he basi c scope of the present

i nventi on. Aﬁﬁﬁﬂﬁéﬁwr ni‘)afyl{’\? ?glei%k%e%%‘?&l"ﬁ% %?Pé%tl ve concept is anticipated
wthin the 30 scop@uﬁnﬂousgr(v)ldtev@é(s)tshe npye@eaaéntlamw@m ofalavicd, pedighicsl sregar d,

the partigular i vi d tollmt
the | nventl onBbinen bRl tiss TP PRt Tt o o8 BT AR e or ecent
i nvention i s not Irﬂhebdaesciqtnen abavedodie plhﬁosspmﬁlamnemamnlemm fpeafic dedlsabove

but only by tdpeesep flo%h n or cr%“&%%dg Il thtopo%glr]; Lcl)ndel sWndlgg 0‘[1 tﬁe 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
25  devices arc shown in block diagram form.

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

30 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.

-6-



CLAIMS What is clainmed is: 1. An apparatus conprising: a

m croel ectronic die having an active surface, an inactive surface parallel
to said active surface, and at | east one side; an encapsul ati on

mat eri al adj acent said at | east one mcroelectronic die side, wherein said
encapsul ation material includes a bottom surface substantially planar to
said mcroglegmM@ni c die active surface and a top surface substantially

pl anar to Sard mcroel ectronic die inactive surface; a through via
connect i onWhat sglaimechisapsul ati on material extending fromsaid top surface
to said bottomsurface; a first dielectric material |ayer disposed on at

| east a portion of said mcroelectronic die active surface and said
encapsul at i.on maheppartubainmisingur f ace; a pIuraIity of buiId up | ayers

di sposed on said first diel ri.c material .| ayer. u¥a of conductive
't abes.di sposed: Britbarenie EF hiids tiive el sl duR o5 - up

| ayer s andadtive ehreRtdndat lceRBh&SIHe;WM th said m croel ectronic die active
surface; and a second microel ectronic die package on said top
surface and di r 8tenspratidion matgriplyadizssphsaiddt et aﬂf‘gﬁﬂ%{oglssctmc Bigl $idS.t 0 sai d

through vi @«h&emgﬁteln%salané%gteﬁmamd@satuoaan@‘altfsae s@bstantilly mﬁa@k@@aﬂat us of
claim1, further conprising a heat spreader between said second

m cr oel ect Misnpakecipaic pdiek agiere andfagai andi malopi vefasersubgentiofly splpear to said

nlcroelect&gg&%wgbﬁcdmgn?IdiﬁBQgratus of claim1, wherein said through via
connection conprises a

a through via connection in said encapsulation material extending from said top
surface to said bottom surface;

a first dielectric material layer disposed on at least a portion of said
microelectronic die active surface and said encapsulation material bottom surface;

a plurality of build-up layers disposed on said first dielectric material layer;

a plurality of conductive traces disposed on said first dielectric material layer and
said build-up layers and in electrical contact with said microelectronic die active surface;
and

a second microelectronic die package on said top surface and directly electrically
contacted, through a solder ball, to said through via connection in said encapsulation

material.

2. The apparatus of claim 1, further comprising a heat spreader between said second

microelectronic die package and said inactive surface of said microelectronic die.

3. The apparatus of claim 1, wherein said through via connection comprises a plated

through hole.

4. The apparatus of claim 1, further comprising said through via connection in

electrical contact with said microelectronic die active surface.

5. The apparatus of claim 1, further comprising said through via connection in
electrical contact with bumps formed on said build-up layers.
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t hrough hole. 4. The apparatus of claim1, further conprising said through
via connection in electrical contact with said mcroelectronic die active
surface. 5. The apparatus of claim1l, further conprising said through via
connection in electrical contact with bunps fornmed on said build-up |ayers.
-7- 6. An electronic appliance conprising: a network controller; a system

Menory; ang a pneGRIaekic amgﬁ&i &nﬁﬁjsggprocessor conpri ses: a
m croel ectronic die having an active surface, an inactive surface parallel

to said active soethadecontmberat | east one side; an encapsul ati on
material adj acept sal ﬁ,le%tor I;grggt one microelectronic die side, wherein said
encapsul ati on materi al incrides a bottom surface substantiall y planar to
sai d m croel ect apricessoli, vhaein sakl gocckac eorapidses t op surface substantially

pl anar to said mcroel ectroni c.dé.e i nactive. sur}hace; . .. a,throu % Vi a
connection in said ehCUPSHFLIMEiRATERs &) ackiye SHECRgnrPasHYe gyt Bﬁrag rface
to sai d bottom gwafdedve surface, add htl [t okt @degCtric material |ayer disposed on
at least a portion of said mcroelectronic die active surface and said

encapsul ation nat eri & cHEPRRHosURMtEdal; adipopt irid) dttlgash Png iergelggiranis, dies

di sposed on sai gqf ifiRteitl kGl @/ GatiBRtREtEAR] includes a bottom surface substantially
planar to said microelectronic die active surface and a top surface substantially
planar to said microelectronic die inactive surface;

a through via connection in said encapsulation material extending from
said top surface to said bottom surface;

a first dielectric material layer disposed on at least a portion of said
microelectronic die active surface and said encapsulation material bottom surface;

a plurality of build-up layers disposed on said first dielectric material
layer;

a plurality of conductive traces disposed on said first dielectric material
layer and said build-up layers and in electrical contact with said microelectronic
die active surface; and

a second microelectronic die package on said top surface and directly
electrically contacted, via a solder ball, to said through via connection in said

encapsulation material.

7. The electronic appliance of claim 6, wherein said second microelectronic die

package comprises a memory device.

8. The electronic appliance of claim 6, wherein said second microelectronic die

package comprises a chipset device.

9. The electronic appliance of claim 6, wherein said second microelectronic die

package comprises a bumpless build-up layer package.



| ayer; a plurality of conductive traces di sposed on said first
dielectric material layer and said build-up layers and in electrical

contact with said mcroelectronic die active surface; and a second
m croel ectroni c di e package on said top surface and directly electrically
contacted, via a solder ball, to said through via connection in said

encapsul atijgn mMah€rellronic appﬂ_e{?:%e QI Eih08l GhPR! dafNGRoRd nGLRE fonidVaR! €1 N
sai d second nicroel ectroni c di e package conprises a menory device. 8. The

el ect r oni c Paqiped comnsisesa dlimsaaledackdger ei n sai d second nicroel ectronic die
package conprises a chipset device. 9. The electronic appliance of claim
6, wherein said second mcroel ectronic die package conprises a bunpl ess
bui |l d-up | ayer package. 10.The el ectronic appliance of claim®6, wherein
sai d second mcroelectronic die package conprises a chip scal e package.



