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 woteerasmd circuit package design and, nore parCirask@vloys23t o
package on package using a bunp-less build up | ayer (BBUL) package.
BACKGROUND THE | NVENTION Wth shrinking electroni ¢ device sizes and

i ncr easi ngP G&%Ni%?KA{EE&%{P%A&WE%WEEBM&@&EWBBU ed to
occupy | ess space. One way to consepxersf@ge i s to conbi ne packages on top
of packages, however this can create to a prohibitively high zheight as
traditionally the top package would need to be elevated to clear the bottom
package die. BRI EF DESCRI PTI RELCD OFIHIRAMVEOHTTINY present invention is
illustrated b .of ex le and not.limtation in th jgures of the
acconpanyi g agen AP IR e e el Shiop bRt Mo e Beld Sh PGB on s,
and i ns Whjikehit pldiage dedign ahd) hRdhaaLulbdlY,Us Phdab®Bn PhckagS i8S a HEMplIeRal Vi ew
of a bump-less build up |ayer package, in accordance with one exanple
enbodi nerhulléfuptlﬁﬁ@fi(lﬁBUEﬂipé@kagFl G 2is a graphical illustration of a
cross-sectional view of WERER %bﬁﬁﬁ@#&%&&lpwer package, in
accordance with one exa n, FIG 3 is a

graphi cal il | withahitigkin®¢lcar@iio©dsvisedids@ndlinortingdiin@iopalityage:gdpatepackage
using a bunp-less build up | ayer package, in accordance with one exanple
enbodi merfircBit deyige parkases; ol neah P eacapy st gpage gPap Mtk 49 CPNSPYSSPACIIDIP of a

cross@ el pati qﬁoz&& . i a. = s build
up | a%}Zr CCTp’?ac kagpea?ék%ggs ggé%{]%]ﬁagr%g%a%g’t oﬁgp@?g%% Fg&%nﬂgg‘c}? 9%%;{@(%‘)%1%12%
i nvent i orficightds Fhdiiomlliyshatoplpackagdivagi dnecdfto &n ckexatep tecledrgbt battine appl i ance

suitable for inplenmenting a package on package using a BBUL package, in
accor dand¥§i&Hone exanpl e enbodi ment of the invention. DETAI LED

DESCRI PTI ON 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. 5 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. It will be
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In the follow ng description, for purposes of explanation, nunerous
specific details are set forth in order to provide a thorough understandi ng
of the irwerniworsodst will beapparent, however, to one skCriusdomonii2de art

t hat enbodi ments of the invention can be practiced w thout these specific
details. In oth i nst ances evi ces. are shown in bl ock

r . Stru ture an
di agr am fa@P?ﬁeP%EBW%FF’ tp&na@laliﬂaé Hb@e @r‘ftitéﬁd eﬂ%@%@ﬁ}wfﬁ HINVERHQH 3R bs

t hrougho Wra LS wIRE G tflés%%é&ﬁc HQailONG AR A ARAL str@dturc§ BnLARQA RN " Means
that a particular feature, structure or characteristic described in

connect i chowhtihblokl degtrodfarenin orderitmevaid ebscuningthel iees@ttioone enbodi nent  of

the present i tion, Thus ppearances of the rases "in one .enbogdi nent”
or P embdti et mroyebG BRESSHAREET kbl ghu BB con R PRGN ar e
not negesfink kat alphrticBfa@Fdaire, sh@ciufCorschaR cRIMIEEHERAbed IWohNRXIBRKEth thbe
particul ar features, structures or characteristics may be conbined in any

sui t abl e arghedanents pakided ingd deaseorsoumbasiment ofthy prasepsingenfoap Hihaa

backage. PRCuRlcsP QR IEIREREN Th SC Ly BMRE, BTG 6REm Bl i R BUEEs B
shown, i nhegphérthis kpeeifidatip@akagendddOsarinchluctésriape e same emdbdiment.

m croelectronic die 102, microelectronic die actjve surface 104,

m cr oel edir®RIROra; tBe pariculay Eatiips sEwturgsor fhagickaistes Pan be cmeined Henyosg,
encapspl at.i i-al i i ctric material layer 112, build-up
Iayergyl% Fgggﬁgﬁg%rggn%%ggggg%ﬁ%*g%gﬁguctive contacts 116, through via
connecti on 11&igahd a gra@rcodnheahsod @0 ansk-k2Bonadlivemoel elotmptise bdlildud 02 1 s

intended to r ent any. type.of integrated circuit die. In one

enbodi mers i BLoa PALEEbrR XA dinEe 3T e <GUPIRATY b R EE L8R, As

M croel echbRfl micdiRed@icuitPabes 08I @edd ¥8e SHMLACS mMifociiehicpni@ ns the
el ectrical connections necessary to operate mcroelectronic die 102 and an

i nact i ve murdedrsgron@alipantiak Iseffadeol Odcmioreclsarohircdic igdtivadwefagel @Gt roni ¢ di e
102 is. held i | ace,.on,a east one side .1 C ul atj on mat eri al

120, BheapemeelaRtRirnf bo SR roRafominntl Pt brTaRERTH: Pl ulRet anci al 1y
pl anar t o 1ackuikeus wgér@qe3,l&ﬂda¢tdzemee§ur4t aGRlustiNasEonfdctsal 16y thadihalia t O

i nactive surface 106. In one enbodi nent, active surface 104 is placed on a
hol di ng ploanectighill® awddetgeranaedtoRaeddr??al 110 i s di sposed around

I o108 o o 5 FORROL D OGRPSM BELPL) EER 110, ™
di sposed Iamnatmbedisicng nfioroklcottomit d&acti2vie a suirlfi-@6. microprocessor.
20 Microelectronic die 102 includes an active surface 104 which contains the electrical
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 to active surface 104 and one surface substantially planar to inactive surface 106. In one
embodiment, active surface 104 is placed on a holding plate while encapsulation material
110 is disposed around microelectronic die 102. In one embodiment, encapsulation
material 110 may extend 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

.



104 and encapsul ation material 110. Build-up layers 113 are subsequently
di sposed on first dielectric material |layer 112 using well known processing
nmet hods. vgorrdesctssowe traces 114 are di sposed on first di eCeatSeeoo/omeseri al
| ayer 112 and build up layers 113 and are in electrical contact with active

surface 104. Conductive contactsl16 couple with conductive traces 114 and
al | ow i ntlégrca’cl%l& w&ﬁ%%yﬁvctaa&aa%lllfo@dtaﬁow&@g@&dr91%9&}%701%659@&3 5@} or
exanpl e RYye&i&AG elple@TBL LM b @ séekel EdnbdtidRoRy Leirdult 1RRRI. qRAMI ment,
conductive contacts 116 include solder bunps. in another enbodi nent,

conduct i ventpdmentt @ndd@iviervohtadte 11 @metdudeFatdsujhmps. alngonthet einbedimeat,
represents an eIecHr%cgh% oniquive connection through encapsul ati on
mat eri al PIOULYBSPHALE éwﬁﬁ? #1¢1 to side 108. In one enbodi nent, t hr ough

vi a connect i onMhkd&H AR COERBLISN &1 aoﬂe?ie@éhtﬁ b oaficig) @nligetiRdtolyebh ! |1 ng a
hol e through encapsul ation material 110 that is then plated and filled.

| nt er conriBugh ep@paHatiomatedpl Hdsnbstemsindly deralle! torsateeld8t dn eneempodigieny
couple t Vi negt i i i l.e i i t] surface
104 or conRUER Y PafRRARIAN hsts sl FUBHAR G RS LOLRYRE NS

i |1 ust r atth@agbEn@psulasar me@etialon®l thatiiekicn pladabindeillddu mpetceasedmiiJ0candp | ayer
package, in accordance with one exanple enbodi nent of the invention. As

shown, i nPEgrRIcEAt eanduginte thacsk tpgdesnenllyrorplgdlroggle vigrooppscgiop 18 with
m crogh e [ ' g | @Gt i ' ' 4,
i or ol cat FAR e A T P BB P PRI B eES1 e 208
encapsul at i on Figt 2fsiagdrapiiéh] ilhasckageotocres2dk2tiotal vgtw i amodet bump+estser i al

| ayer 214, .huild-up | ayers 215, conductive trace 16, conductive contacts
218" e dUH SIS BraLE: AR AN e SR B soted B G feapigntion A1

M croel echbRfl icdife 2QicuitSab i@ P86 ¢h @ik BRE 8588 FMickotRuBhicidi &g, at ed
circuit die. 1n 6ne enbodinment, mcroelectronic die 202 is a multi-core

m cr opr ogesswiectivhicrdoeiaiot soric 201 emRaoel¢ainicdds imatiecsuriaee 206.f ace 204

whi ch, cont ai n he. el.ectrical connections .n sary to o e .. .

i o1 obf ectpBRTes TS BoItEATT SAAPIABGTY BURHAr STe PoGRep Rra R o1 e IgeeTise
surface ZPfteridligypel £Huilgnipdagtre2 P)2ohduchiet taddl 20baRdodIValcohRas19ne si de
208 by package core 212. Package core 212 includes at |east one surface

subst ant ithrough yjagieancation 22 apd 18igraoaectoBR wdd24ne surface substantially

pLanat Lo, necyloGIULIASH: 380 a B0 SRS nOBF RSB AL, . o1
may have Iane paibbdighent) mibioelectiotic ded 202tis o mudtidbes dRZoprscedsdposed. | n one
20 Microelectronic die 202 includes an active surface 204 which contains the electrical
connections necessary to operate microelectronic die 202 and an inactive surface 206
parallel to active surface 204.
Microelectronic die 202 is held in place on at least one side 208 by package core
212. Package core 212 includes at least one surface substantially planar to active surface
25 204 and one surface substantially planar to inactive surface 206. In one embodiment,
package core 212 represents a multilayer organic substrate. Microelectronic package core
212 may have an opening in which microelectronic die 202 is disposed. In one
embodiment, encapsulation 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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enbodi nent, encapsul ation material 210 is di sposed between package core 212
and mcroelectronic die 202 for inproved fit or adhesion. First dielectric

mat eri al weyery/38e9si s di sposed on at | east a portion of pattise@9suizBace 204

and encapsul ation material 210. Build-up |layers 215 are subsequently

di sposed on first dielectric material |ayer 214 using.well wn pr.ocessi ng
met hods. ConductIECH YEwSS 3ltsars cispgy dt @ﬁleﬁrmét%ﬁ%ﬁae@f 5 P‘@a%'f%ﬁ- al
layer 214,ap¢0913 thd e hY8EBicAben@BCy AR et sBHBE! 704C @ orf@ithRTonticsh acti ve
surface 204." Conductive contacts 218 couple wth conductive traces 216 and

al | ow i nt2d§rcatipld voitr @uiductpadiage? Boddtablobanekmttd dicaltippclegaghe ¢ bé or
exanple b .sgcket c ection,,to a.cjrcuit.board.. | n.one enbodi nent,
Conduct | VSRR P ISEA0T TRemRk L B paRsF SOty D it AP BB dient
conducs i ugntoRith@f! sondddivieehtaeg 211 8 Mtdude KOIdRHBHmpS. AInGABIHSE EnBEdid R,
represents an electrically conductive connection through package core 212

subst ant ic@hflyctiyacantpe 24 @ 1nsiudls [298. | n one enbodi ment, through via
. . ° . ) q
connect i on 220“&88%9@%?&§§§§%$?ﬁ%@%mﬁ&ﬁ?éfggﬁhgﬁﬁxk%ﬁu&g%gp f&moﬁrne

wi t hi n package cor a man uring proces nterconnects
222 and 2Rébupkpicagatore @ndydtistantially poaBeltto skl @08 icand gmismlivatbe, thivugigh vi a
connection 220 with nicroelectronic die active surface 204 or. conductive
cont act s Y23 8onnegliged; rgpieyentssegics of stackgd grigioniag fat pro fgapedhithin ngekage

C1 05516 Gt PR B A m AhuRY B0sPAFHAGHEL D) nBUIPrpRRENOUI | d LD
| ayer package, | accofﬁance w th one exanpl e enbodi nent of the invention
As shown,copdudtiageraces tpatkagellpsegribthyo3horia oaingdds 220 e ati@delectraug t

package 100 coupled with a second package 304. Wijle shown as including two
Pk ages I R GHERS S1EPEaT KON G ABREC R Db Y PESYBont act s 302 coupl ed wi ¢ h

through via cqonpesisl aO%’r?ﬁ)Iﬁélzﬁ ilﬁlsﬁﬁﬁdﬁﬂ &84 &rﬁssc%d%@al $RGOA lpﬁﬁlfgz&ﬁ %%%g@bt h

package 100. An-underfill material, such as an epoxy, may b ) et ween
package 18Mgankhngebonbiuihekayer BOKagcHratccirecdeith GOBcxwMplbembaortingaterf

bet we ckage. 100, and second package 304 on inactive surface 106. to

assi oU> wiilhTHERO ATTISNEY BiFkgn O RERERE B R OO0 el caevityr
device | rpaala%@rlqéoréaﬁlkla@efitﬁ%epm padRE:cB 0T WIYe hOWinGS indlidignevebodi nent ,
an |ntegrat§ﬁ@0|rCU|t device in second package 304 includes a chipset

devi ce. Indcknges.arpaymbennay SesshuicpaElestwabemtactpi @swnpledavithihtqualied ce
L . SCaL5,RAFHASFL P08, PR BEM  A0GRORASIRRERO0NT RLGRERP ., .o
204 r epr asgstis, auchhadh tpexyaal Ibe flodled peppaek dpaekage 100 and second package 304.
20  Heat spreader 306 may be included between package 100 and second package 304 on
inactive surface 106 to assist with heat dissipation. In one embodiment, an integrated
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, second 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-less 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
-4-



Fig. 4 is a graphical illustration of a cross-sectional view of another

package on package using a bunp-less build up | ayer package, in accordance
wi t h one weanples®abodi nrent of the invention. As shown, ppaaisage/oesz3package
assenbly 400 includes integrated circuit package 200 coupled with a second

package 404. Wile s as incl udj t Wo. packages, any nu y be

i ncl ud_ed.Seﬁ?r@cﬁaﬁ}r%g&|4%3\évﬂf{eak%p§eaﬁséﬁj%%w ﬁ%lf&f%dﬁggﬁ%@ﬁgq}ia gB@d}ﬁtht! ons 220
el ectri caklohdqRURIR BRCANARRE Kk@TR 206 Widslt RAGHRAI &P tioAN ptder fi l |
material, such as an epoxy, may be flowed between package 200 andsecond

package 4@bodHeertt, apntgoerd dO0BItrgyichen sasohdipedtaped WeonludeckagmoR00 and
second pagkage,404 on ipactive. surface 206,t0 assist with h . di ssi pati on.
T one ernbeatmibene drbddigy, it Pt Redt Piroud Bhridep atkilshTR03

i ncl udes cigyeinaiicedey bh€embodifiet, SHaRE hadake 4N rdpRisefts ataghiGevicsthipdevi ce
in second package 404 includes a chipset device. In one enbodi nent, second
package 40#cpagiagseht enceemphfidimentessoerd paskpestd repisaakaywther hupndess

enbodi nment . g 04 n t - il | ayer
package. dIRISRpRAREENT: AR LoRRNESR NeSaRB Al AT SSS P folE o
flip chiflipabipagekadei g. 5 is a bl ock di agram of an exanple electronic

appliance suitable for inplenmenting an integrated circuit package, in
accor dance wi tlHgohis ablagiptiaerampignrepmpisrelecHaniciprhcs suitadletorr oni ¢

appl i gnc 1S 0] . . k i raditional
and non qrairEnt h SGEtcH nERERRRAEL i Rkoflantt MAOI LAY cRbot P8 ones.
Wi r el ess afoimmnmertan diectobscappharcehifltisintanidedtoaspresarmany bfatvidmnvaretyeghony
infrastructure el enents, personal digital assistantis, set-top boxes, or any
el ectri o Ggdianahe TR BTG BarRs P Rasio: HEOPCAER S B DG pr esent

I nventi onyird|Bss@66MAREEN WilsLrib&&mid | WisdIER B REHRbE (SGEIMOAY Mifstructure

el ectronic appliance 500 may include one or nore of processor(s) 502,
menory cohtmeits, gerssod digiad assmiangssetytop dexcesi erpnty/chastipuapptionderthit veoulé 08,

L e S

el ect r oniexampR! dnatstEem & OelcdtRini CAIPREARES 0B RACHKUE: Bl PAGKRAF prsdeb@r@) BBUL
package as described previously as an enbodi nent of the present invention.
Pr ocessory03) msperhegntiod g ¥de pystem jneprory SO0f. depupanipat gonrollebsis: sptwoslyi c

U B2 AT RSS2 By PR o
appl i cat i3, sp&hérfihtegiaddagifcait@dmponatn ¢f dSolic, appliance 500, may comprise a
20 package on package using a BBUL package as described previously as an embodiment of
the present invention.

Processor(s) 502 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

25 microcontroller, and the like, although the present invention is not limited in this respect.
In one embodiment, processors(s) 502 are Intel® compatible processors. Processor(s) 502
may have an instruction set containing a plurality of machine level instructions that may
be invoked, for example by an application or operating 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. In another embodiment, memory controller 504 may

be referred to as a north bridge.
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m crocontrol ler, and the |ike, although the present invention is not
limted in this respect. In one enbodi nent, processors(s) 502 are Intel (r)
conpat i bIwoprecess®ers. Processor(s) 502 may have an i nsPCUAS2@/0$e281
containing a plurality of nmachine |evel instructions that may be invoked,

for exanple by, an application or operating system nory controll er 504
may represent S Pemop Qﬁz"i“ﬁ%éetpr%f"m@&ﬁtt%?ﬂ gfﬁ%ﬂ?@iﬁ&??%ﬂ%ﬂﬁ%é@ﬁe system
menory 506 aMddindthR i85 @kt rﬁ%ﬁﬂ%%%l% op%il%@&steﬁg?)@g%o&g@r(s?%ﬁ PHfeallyn one

enbodi ment, the connection between processor(s 2 and nenory controller

504 may Bkowghgbe mventoorpisinnt limged al thisiradpect, pyséamo triverore A dilheoertsist o nor y

controlled' 504 may be referred {f?%% aInorth rij.d et.S t em nmeno 506 may
r epr esentWVARY G FPOBAGEHEEPORTRATR) 1S tp BT S MSRETY RS PRt i ons
that may davier dfeamis DRAM (RORISRD. DY aiftRGR8HBMnSont, 29 gemHBh&I 06, mdshough

the invention is not limted in this respect, systemnmenory 506 wi ||
consi st dion%iytrﬁrﬁoéblﬁaiﬁ@dﬁﬁ%&@@g@n%m]\f D ne embodi ment, system

506 i ) i .
oyat em nenory BOSTH o FRFRE: ML RERSAhe ol D RO G IO B pLic
( DDRSDRAMat ihtaffudds a0 pesticd($) IR weienthe okl e cornpénadyo fichetronie appldige 59Pe of

chi pset or control logic that interfaces I/O device(s) 512 with the other
conponentl8 o8¢ capadimeshil© eyirollghe® map be referssbtogsissanthdaidge| IanodKtr ol | er

08 %t{gggrﬁ&{t,eﬂotc‘é}m?&le\?wstﬁﬁ‘d%a&ecgﬁfé)%ﬁg #Ha]ﬁ ﬁ%‘h@ﬁi CSHBPHQMEmoMe@c

controller may conply Perip nponent "I nterconnect (PCl)
Expr ess( t(RC ] BagecsSPeBrid SmtifmatiorR®evsionn! .Qa, P4 Sp&tialSpecesalGroun, erlestd G oup,
rel eased Ll %@@ 2003. Network controller 510 nmay represent any type of
devi ce t HaR™ld el ectronic appliance 500 to conmuni cate with ot her

el ectroni ¢ appldRBACSHNPOIIEEVIGRSy rehfsOtens FRRAIRMe (AN KelEQRIO! | er 510
may conply with a The Institute 'of Electrical and El ectroni cs Engi neers,

| nc. (| EEBpligee.500 ihcanamndisatd WitpphevadettiSeistappbarced 6r deavd@9, Isoppl ement to

cont r b 1 oty fosdok SRR 21D bt sy N bt OB B 864 o

(110 devilgafonlcsTHnimRs, IRPIEEBNBORNL §tviRrd{apPRivee Segt@ﬁbé@f@ﬂ@%,o r
corrponent t hat provi des i nPut to or rocesses out put rom el ectronic

appl i anceupplomentfoARES $191808d labWiditin). dmanqsherpadedinant aygbverkat i on,
et ovs BRREHLSyIEhALD A Seled Sl fogfly (o Provide @ thorouer

Input/output (I/0) device(s) 512 may represent any type of device, peripheral or

20 component that provides input to or processes output from electronic appliance 500.

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

25  devices are 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.
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be apparent, however, to one skilled in the art that the present invention
may be practiced wthout sone of these specific details. In other

i nst anceswowedd/ts88wn structures and devi ces are shown ipaThisea/oas2agr am
form Many of the methods are described in their nost basic form but
operations can be added to or deleted fromany of the nethods and

i nformati on can be added or subtracted fromany of the described nessages
wi t hout departing fromthe basic scope of the present invention. Any nunber
of variations of Ek&MSyentive concept is anticipated within the scope and
spirit of the pregmatistigRatidon. In this regard, the particular illustrated
exanpl e enbodi nents are not provided to limt the invention but nerely to
illustrate itl: ThOB3PRAFAUSSEWPESINE t he present invention is not to be

det er mi ned by theam%eléctrsm@&@mu REQE! ste, HAGNRt VRSLrfRR Ipxral®l td faed pl ai n
| anguage of the follow ng clainms, CLAIMS What is clained is: 1. An apparatus

conpri si ng? ac&*ﬁeéﬁme@fiablﬁas&mmwe.haw ng an active surface, an inactive

surface parall el Elpelﬁﬁ’ﬂsﬂaﬁnafﬁétédéﬁacﬁdéérft@ﬁéat [8d3€one midr8léctrofib Biesidde; an
encapsul ation material adjacent said gast one m croel eapiaélonl c .di e side,

wher ei n sai d véeElpeid %quﬁﬂatW&t"@F@F‘&'I '“‘i“l‘f’@?ﬁ prom.suffage;spistantiplly plasatg it ot i al 1y

pl anar to saigflcibiesdficfd dcfvd sirfsieand s top Yarffeb sibdamiady pladar togidsur f ace
substantially planar to said mcroelectronic die inactive surface; 0 a

through via defRelessosis dieinactivesubfateapsul ati on material extending from said

top surfage to Sahdu&fghtvﬁ%ﬁ&éétiomnesm@erfcwssﬁudil:ﬁit@m Exendinp froimisaid topay er
di sposed on at | east ﬁgl’tl gn of said mcroelectronic die active surface

and sai d encdpd QEF&HW MEWTaSE; hott om surface: a plurality of build-up

l'ayers disposed Oﬁlﬁssauldleémé ﬁtbteﬂdl@dy%xiﬂo&dlmfaﬂédsﬁé porfOREsT said Mikrézlettrphicir al i ty
of conductive traces disp on saldflr eletrlc material |ayer and

sai d buil d- uﬁ"qaﬁf}é"r%“'fé‘f?&“ FI"“ frcgRspiption mat #f®sai d microel ectronic
die active surf aceplu?amdemum:qalamtsspaéed@nawﬁast dn'élummateﬁﬂnayen andhg a

second, M 51 0el CCL G i RBSRR 2R ot BB BRE PubEE
The appar at usaidfbuild-ap ﬁye?s arfdliﬁ tlbericat ok \emlmg:dambealt:ctﬁ;prcelmtheﬁvdmﬁmee n said
second 2. The apparatus of claim 1, further comprising a second microelectronic die package
on said top surface in electrical contact with said through via connection in said
encapsulation material.
20 3. The apparatus of claim 2, further comprising a heat spreader between said second
microelectronic die package and said inactive surface of said microelectronic die.
4, The apparatus of claim 2, wherein said through via connection comprises a plated
through hole.
5. The apparatus of claim 2, further comprising said through via connection in
25 electrical contact with said microelectronic die active surface.
6. The apparatus of claim 2, further comprising said through via connection in
electrical contact with bumps formed on said build-up layers.
7. An electronic appliance comprising:
a network controller;
30 a system memory; and
a processor, wherein said processor comprises:
a microelectronic die having an active surface, an inactive surface parallel

to said active surface, and at least one side;
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m croel ectronic di e package and said inactive surface of said

m croel ectronic die. 4. The apparatus of claim2, wherein said through via
connect i ovocomprss®es a pl ated through hole. 5. The apparatrus2@b/oe32ai m 2,
further conprising said through via connection in electrical contact with
said mcroel ectronic die active surface. 6. The apparatus of claim 2,
further conprising said through via connection in electrical contact with
bunps fornmed on said build-up layers. 7. An electronic appliance,

conpri sing: a networ k aneneapsilation materigl adiagent paidhesdeast onp mieroglecyeris disr | wherein

said processor cOPRLiiERin didUhlpahf efdRbndlides RO PAcAGbhukfialRpr T aCe,

an inactive surface parallel to'sald active surface, and at |east ‘one side;
an encapsul ati on plananto seid migrogleetmnicsdie aftivg surfaeesand g tep syfacesubstantialbhi ¢ di e

si de, wherein sai ﬂ'aﬁ‘;}%&%%}dﬁ : 8L inddiivk Afabdes a bottom surface

substantially plahar to sard mcroel ectronic di é active surface and a top
surface suBstantial |y ptheaugh vie gonnegtion i seidsatapeuiationimategiabextending ffrom saidr.f ace;

S a through via ¢ [ ' apsul ati on material extending from
?dé’lﬁff&dg ‘?cgsahd bo%tﬁﬂn‘!ﬁ{aég. o

said top surface sal ottomsurf , afirst dielectric material |ayer
di sposed on at | east aa fistdi¢lentricrhaterial lyeridisposedl e atlenst apamtien ofstidve surface

and sai d encapsul gki Qe Bt kied ﬁ&?h&&%&rﬁ@cﬁ@épﬂﬁmﬁgﬁaﬁﬁag%tﬁﬁ siiaded- up

| ayers di sposed on sal Irst dielectric materral ) ) and a plurality
of conductive traces déBlpreliti®f byildsupi layersidisppsed o paid firs diclgeirie mptrialllayper  and
said buildpup laygsp and in electrical contact with said meroelectronic
die active surface. 8 : The el ectronic appliance of claim7, further

conpri sing a arBkiy ofitandustive Ercesdisrosed an spid s dislegtric ategiat laysr and sidce i n
electrical c C@E@-ﬁg fagkxg Bndiflefbetritdl @bkt With sA@ RASidc@bhit Bie RcthRisgtRBCcapsul at i on
material. 9. e ctronic appliance of claimsg, wherein said second
mi croel ectrorsic diThe glecttenigappipnesaf slaim 3 furthes gomnsisinge sesopd migroeleprgnic
el ectroni c appl hRReR o baiflopisrde indiRirRhItoRidl it R ouPhViP&nR&tibOM C di e
15 said encapsulation material.
9. The electronic appliance of claim 8, wherein said second microelectronic die
péckage comprises said system memory.
10.  The electronic appliance of claim 8, wherein said second microelectronic die
package comprises a chipset device. '
20 11.  The electronic appliance of claim 8, wherein said second microelectronic die
package comprises a bumpless build-up layer package.
12.  The electronic appliance of claim 8, wherein said second microelectronic die
package comprises a chip scale package.
13.  An apparatus comprising:
25 a microelectronic die having an active surface, an inactive surface parallel to said
active surface, and at least one side;

a substrate core adjacent said at least one microelectronic die side, wherein said
substrate core includes a bottom surface substantially planar to said microelectronic die
active surface and a top surface substantially planar to said microelectronic die inactive

30 surface;
a through via connection in said substrate core extending from said top surface to

said bottom surface;
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package conprises a chipset device. 0 11. The electronic appliance of claim
8, wherein said second m croel ectronic di e package conprises a bunpl ess

bui | d- up Weyesy/ppamkage. 12. The el ectroni c appliance of pciraisoeo8/o4s2Ber €i n
said second m croel ectronic die package conprises a chip scal e package. 13.
An apparatus conprising: 5 a mcroelectronic die having an active surface,
an inactive surface parallel to said active surface, and at | east one side;
a substrate core adjacent said at |east one mcroel ectronic die side,

wherei n sai d substfirstidielestricandterial layer<lisposed or afieasta pagian of said migrResleetIORic H| anar

to said m Cr&gL&ﬁEg&ﬂ:Qﬁ@d@ﬁ&?ﬁécwrbt)@&ﬁs@ﬁ%;a top surface substantially
oe

planar to sard mcr ectronic die Inactive surface; a through via
connection in saiaplguality of build-updaysrsalispesed on spid firshdielegtric matgriaj layesead t o sai d
bottom surface; a f] ' gaegp [ ' Blerlafdst a
portion of said rﬁdé@i?@t%&‘gﬁ“gé I e Q%ﬁ@eOAss%?mgtegeggﬁggtﬁQw gt rate core

bot t om sui5f asaid bulldpipuayafsiang inclectrical agntags Withysaidsnieroelpaieoni¢ dignctive syrfpge: st

dielectric eri , 1\ ' di sposed on
said first cr}?gél ecﬂfiak%eort‘?gﬂn ?%%’?{°an3¥p§'s§%f§&§ﬂﬁ%§?&§° a@ﬁ?% and in

el ectrical cpaskageonwaid topsaifabenn eleatidabeantaghvich sidthegugh iacapmeqtigpdn saidy.  The
appar at us of snﬁ(%ﬂttﬂol@’ further conprising a second mcroelectronic die
package on sal op Surface in electrical contact with said through via
connecti on i b5.saiTheanpasatuscaf slaim 1 4 furster compsisiag g heat sereadgr begwasn s9id gecond;y ¢ her
COMpI | S1 1§ AmfiedlhecttBie & Bhcllid 43 SHd nabileSGERR U AidthicrRRLAd gal ¢ di e

package and sald 1 nactiv face of said mcroelectronic die. 16. The
appar at us of 16| ajThe apparatescaf slaim 44 wherejn ssidghroyghovis enppestion gemerise tackeds
stacked m crQvi&sas. 17- The apparatus of claim 14, further conprising said
t hrough via connection in electrical contact with said mcroel ectronic die
active surfabk. Jhegppaptes ofslaim A4, furthst compsisigg $aid thropeh Kigcopnestinn 18 ng sai d
through vi a geRREStdrit with SiekickdefediroriOdit adive Wirfabe bunps formed on said

buil d-up layers. 19. An el ectronic appliance c ri sing: .
P 15 yls. The apparatus of claim 14, t‘urth%L3 comprising sancrlTBlrou v?a connection in

electrical contact with bumps formed on said build-up layers.
19.  An electronic appliance comprising:
a network controller;
a system memory; and
20 a processor, wherein the processor comprises:
a microelectronic die having an active surface, an inactive surface parallel
to said active surface, and at least one side;
a substrate core adjacent said at least one microelectronic die side, wherein
said substrate core includes a bottom surface substantially planar to said
25 microelectronic die active surface and a top surface substantially planar to said
microelectronic die inactive surface;
a through via connection in said substrate core extending from said top
surface to said bottom surface;
a first dielectric material layer disposed on at least a portion of said
30 microelectronic die active surface and said substrate core bottom surface;
a plurality of build-up layers disposed on said first dielectric material layer;

and
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a network controller, a systemnenory; and a processor, wherein the
processor conprises: a mcroelectronic die having an active surface, an

i nacti ve wonh@cesparal l el to said active surface, and arclrassiovore3si de; a
substrate core adjacent said at | east .one mcroelectronic die side, wherein
said substrate core includes a bottom surface substantially planar to said
5 mcroelectronic die active surface and a top surface substantially planar
to said mcroelectronic die inactive surface; a through via connection in
sai d substraa elutadjtyeofsnmbndvqigmﬁrdmwssdpdS&l@ﬁrssdwlf:%%m?‘eﬂdéﬁmf B@seidm sur f ace:
a first diel [ :;‘@51 r&iSdie un@sdrtaed of said

m cr oel ectroﬁﬂ:d lg’cl @d\}@&g&u a%:oé&zlﬁnd' sﬁfhd‘ﬂ (%fse%ratel%ore fjotatom surf ace;
a plurality 20. bumedlmpomagmllsncapﬁﬁmmel& frthergonprisinga segond| reierogleetromist er i al

| ayer; anda Hgﬁ&; & S8 clndektic i
dielectric rrgit @%‘lﬁgg nas?/’élrtgg allk‘éﬁf)&t}??g&ﬁa&@gg?s an |nce ect‘rllgal
contact wi& hsadsulstratecons| ectronic die active surface. 20. The electronic
appl i ance of ,¢l ai meje?em{nuss filnck BFBkiine20] ihdtein 868 Uelofll flcRRIEGEfiOREC di €
package on said to I'n electrical contact wth said through via
connection i nae&mmpsmsmdaxsswr@ryzl The el ectronic appliance of claim
20, wherein AL GPpRERce OF EIRR 20, hé&eiR 35K S2BndE MiERclcefohicaed Syst em
menory. 22. c%?érag‘r)u C éf%']fl ance of ' cl aflm 20, vvrkllerel r? salé second

m cr oel ectromkagsacenypaaqsagblp&ﬁwqeses a chi pset device. 0 23. The

el ectroni g app! i afieidbrofit Ahpihridd.of UG 0, Whéethdaid ScOREmiFdelee@éiediEONi ¢ di e
package corrpr?ses a bunpl egﬂé lbU| iod up | ayer pa?:lkage 24. The electronic
appl i ance of peckagepomprisesadpmplessdyildtup ByerPackag@r oel ectronic die package

conprises a 6i P PRAl&ubie kfpince of claim 20, wherein said second microelectronic die

package comprises a chip scale package.
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