2 4 OCT 2005 M CRCELEGTRONI C PACKAGE HAVI NG AN I-NTEGRATED HEAT SI NK AND
BU LD- UP LAYERS BACKGROUND OF THE I NVENTION 5 Field of the Invgni 00h2i0The
present invention relates to apparatus and processes for _the fabrication of
. a nicroel B RYAME package. In particular, the present inF&iYY4¥ates to
a fabrication technol ogy that attaches at | east one mcroelectronic die to a
heat spreader and encapsul ates the m croel ectronic dice thereon. State of
the Art: Hi gher MIRE 0 E H; dNEE P zation of 10
integrated circuit comporfAT SINKAND BHIID-UPLAXERSg density of integrated
circuits are ongoing goals of the conputer industry. As these goals are
achi eved, nicroel ectroni c BAKGROUNORF THE INVENTIONcour se, the goal of
greater packaging density requires that the entire mcroelectronic die
packagé be equgicld of the Ingeritipn:sThayredent ihenti@rrelatb audppdrdtiss amal pra@%es fdnan t he
size of the mcroelectronic die itself. Such mcroel ectronic die packagi ng
15 i s cal | etle abriedfiop oS € Micoeaabiti¢ patPageO In padidhilar, tisprédemifiventionfefates27, true
CSP i nvolves fabricating build-up layers directly on an active surface 204
of a ni cr oebe@ibrieatich tedhfoldBPthatiachbsiit Ichstbne nioredl&ctromy dieteh He® a diel ectric
| ayer 206 di sposed on the microelectronic die active surface 204. Conductive

traces 208 %?éédé?%mﬂ %d&?ﬁla%tﬁe‘ﬁicﬂkﬁ&t%ﬁcrdi&tﬁéé@f 206, wherein a portion of
each 20 conductive trace 208 contacts at | east one contact 212 on the active

surface 204. Bkl ARORIACI erfofthifilk, Awer s GorbiBld minBfursaRNet | ve pins for
( ), may be fta

contact with an external conponent (not shown), ricated to

The. exttor ol “BaNY S dPlor RS, A0 PR AR kR T ity 2ol dor
kK materi i LG | . Y 25 CSP,
The surf acet o 2R affot BEHiler AN, | IRG, plkrl BNRHEL midaBidiie 20 ' D04

general |y dggs, gt B G 96r SIRUAN. SHI SRS Bloxilihg S 8q X} B, contact s

needed to

entire microelectronic die package be equal to or only slightly larger (about 10% to
30%) than the size of the microelectronic die itself. Such microelectronic die packaging
15 is called a “chip scale packaging” or “CSP”.
As shown in FIG. 27, true CSP involves fabricating build-up layers directly on an
active surface 204 of a microelectronic die 202. bThe build-up layers may include a
dielectrié layer 206 disposed on the microelectronic die active surface 204, Conductive
traces 208 may be formed on the dielectric layer 206, wherein a portion of each
20 conductive trace 208 contacts at least one contact 212 on the active surface 204,
External contacts, such as solder balls or conductive pins for contact with an external
component (not shown), may be fabri::ated to electrically contact at least one conductive
trace 208. FIG. 27 illustrates the external contacts as solder balls 214 which are
sﬁrrounded by a solder mask material 216 on the dielectric layer 206. However, in such
25 true CSP, the surface area provided by the microelectronic die active surface 204

generally does not provide enough surface for all of the external contacts needed to

1



| WO 02/47162 2 4 OCT 2UC5- PCT/ US01/49898 contact the external conponent
(not shown) for certain types of mcroelectronic dice (e.g., logic).

Addi tional surface area can be provided through the use of an ir}’t @ﬁfr
such as a substrate (substantially rigid material) or afghﬁﬁ%éfgg%

(subst antWaI%A476l exible 5 material). FIG 28 illustrates frate

i nterposer 222 having a mcroelectronic die 224 attached to and in ,
electrical contact with a first surface 226 qof the substrate interposer 222
t hrough sl Pragthesxicmg] pampppgnt (ned ghaype far ceiaipepespfmigrogogrogictdissd bet ween
contacts 232 on the mcroelectronic die 224 and conductive traces 234 on

t he substrat(égi”r‘?g@?-poser first surface 226. The conductive traces 234 are
in discrete electrical contact -with bond 10 pads 236 on a second surface 238
of the subst r at Additiena} putaes arppcantbs penyisied W%EZIIPZJSP pEan intespossichuethasdugh t he
substrate interposer 222. External contacts 244 (shown as solder balls) are
formed on t rrebstretedsybstansialp 6gid Thateriakitos p flax campenens(sibgantially 8exible| i zed t o ;
achi eve el ectrical comunication between the mcroelectronic die 224 and an
ext ernals elmattrial)c FIG.28sestraten o substnaevinjerpoiés 222 davisga micrédheetrenib die 224 e

i nterposer 222 requires a nunber of processing steps. These processing

st eps i ncr easteched & and $it elediridah eonpert Witly e firsfslaifat ¢ 206adfkhe, subsnate itittiposese of t he
smal | sol der balls 228 presents crowdi ng problens which can result in

shorting beosesughlsmal saitidr bald 2b8t Thabhall ORBr balld 208 extaidaetien Brftdctscul ties in
inserting underfill material between the mcroelectronic die 224 and the

substrate i rieopaRaiicrdelctioniddi€YBind SbhductiVearicasa3y o tHRRGbsBE® WitelgosgE Chani cal
stability. Furthernore, current packages may not neet power delivery

requi r ement sirktQlrficd 206 CTHE @RS tracR T ofl A Qlisérefe ddtfrichPeohbbokiBesond of the
substrate interposer 222, which causes | and-side capacitors to have too high
an i ndgct angz@s 236 on a second surface 238 of the substrate interposer 222 through vias 242 that
extend through the substrate interposer 222. External contacts 244 (shown as solder
balls) are formed on the bond pads 236. The external contacts 244 are utilized to
achieve electrical communication between the microelectronic die 224 and an external
electrical system (not shown).
15 The use of the substrate interposer 222 requires a number of processing steps.
These processing steps increase the cost of the package. Additionally, even the use of
the small solder balls 228 presents crowding problems which can result in shorting
between the small solder balls 228 and can present difficulties in inserting underfill
material betweeﬁ the microelectronic die 224 and the substrate interposer 222 to prevent
20 contamir;ation and provide mechanical stability. Furthermore, current packages may not
meet power delivery requirements for future microelectronic dice 224 due to thickness
of the substrate interposer 222, which causes land-side capacitors to have too high an
inductance.

FIG. 29 illustrates a flex component interposer 252 wherein an active surface 254

25 of a microelectronic die 256 is attached to a first surface 258 of the flex component
2



FIG 29 illustrates a fl-ex conponent interposer 252=wherein an active
surface 254 25 of a microelectronic die 256 is attached to a figggqﬁ%mace
258 of 'th élg}mﬁonponent 2 WD 02/47162 2 4 OCT 2005 PCTIUSO1/ 4

i nterposer” 2874t h a I ayer of adhesive 262. The nicroel e€CTOSPH4EE 256 is
encapsul ated-in an encapsul ation material 264. Openings are formed in the
flex conponent interposer 252 by |aser ablation throygh the flex conponent
i nt er poser 2BEmoser 252 withatlayepefrdhesiveRE2 ni R TBISTOS SEF A ‘ge%ﬁ%‘sacti ve surface
254 and to selected netal pads 5 268 residing within the flex conponent

i nt er poser 28&Rrapsplated iriucencapsulgtieranaterial L64; Ppenings arg formgd ke flex second surface
272 of the flex conponent interposer 252 and in the openings. The

conduct i ve medngronert interpeser 2% hydaserzbiation throughshefintsouppricot interporer @62 to
processes to fQrm conductive vias 274 and conductive traces 276. External
cont act s ar ecoritaptsi266 on thetnieroclecichnict die/astive suclaee 25Aaind threleptedmenbpader bal | s 248
surrounded by a solder 10 nmask material 282 proximate the conductive traces
276) . Thg useédksiding vitkinabnfioremponent mtepmsar252.52 combyiiveasaterialilager israt er i al

| ayers which formthe flex conponent interposer 252 and requires gluing the

f1 ex conponefdrmed 6Mees pxsad sutface 172 dfkiR flek compinenttinterpbser 232and ibthe These gl ui ng
processes are relatively difficult and increase the cost of the package.

Furt her nor e, opdAthgk.CPR donMettiP@mkREAIayRP Pattekiediaittan@Atd BhdtemadRréRhpOOT
reliability. Therefore, it would be advantageous to devel op new appar at us

and t echni quggcdstes PFRYI IRAREM idsOT3land binkiadiRe BERS216) Hx@IniAl bémRrd OF Use in
CSP applications, which overcones the above-di scussed problens. 20 BRI EF

DESCRI PTI ON @ ddbn Mdtﬂ@ﬁgmés%& RRowR ESdolder Bdils 948 S2RERNAET 2 Wil Cl ai B

particularly pointing ou
10 mask material 282 proximate the conductive traces 276).

The use of a flex component interposer 252 requires gluing material layers which
form the flex component interposer 252 and requires gluing the flex component
interposer 252 to the microelectronic die 256. These gluing processes are relatively
difficult and increase the cost of the package. Furthermore, the resulting packages have

15 been found to have poor reliability.

Therefore, it would be advantageous to develop new apparatus and techniques to

provide additional surface area to form traces for use in CSP applications, which

overcomes the above-discussed problems.

20 BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming that which is regarded as the present invention, the advantages of this
invention can be more readily ascertained from the following description of the

invention when read in conjunction with the accompanying drawings in which:



distinctly claimng that which is regarded as the present invention, the
advantages of this invention can be nore readily ascertained fromthe

fol |l owi ng e&&&%i on of the invention when read in conjunction i 106 Te2005 -
acconpany g ings in which: 3 2 4 OCT 2005 WD 02/ 47189TBe9H4/881/ 49898
FIGs. 1-4 are side cross-sectional views illustrating steps in a nmethod of

formng a mcroelectroni¢c structure,, according to the pre t Lnvention;
FIGs. 5-11 are Elcdiel'érab%ségf‘s%eﬁsﬁ%‘}?a}‘ﬁ\)’}eéf\%g‘ﬁisﬁr?tl?gts‘i"'aﬁ ‘i“r?d“"g'i*f’ t of
fabricating another enbodi ment of a mcroelectronic structure, according to
the present Migipeleiraic stmcrazaccorineto thepreselt fyepli¥s s- sect i onal vi ews of a

met hod of fabricating build-up layers on_a mcroelectyonic_structure,
according to thEIGs é&éﬁfﬂ sigpcEpserHonat Vigws ilbigrating an gmbgdiment 9Efabricddng sect i onal
views of an enbodi nent of fabricating yet another enbodinent of a

ni cr oel ect r catoheksmbodingnd of amicenelerineis Hrustyee, preardingtto thepessent dpyention; s, 22
and. 23 are side cross-sectional views of the m croel ectronic packages 10
with a i croel eFlGoh?-d9 prcidegeose-sctonalviews of atgethed afifebrisptingdwildupvent i on;

FIG 24 is a side cross-sectional view of a nulti-chip nodule, according to
the presentlayenverd ingmoeldeiraric stkBtuag dec@Bling to the plesentriveeptigect i onal vi ews of
the m croel ectroni c packages w thout a mcroel ectronic package core,

accordi ng to th&IGs 28emt2] arveid¢ cross:sedton#IvidwsdT an embodimeht of fabmtiseydti onal
view of a true CSP of a mcroelectronic device, as known in the art; FIG
28 i s a crosswthecsmimaithent bEamafoctectoSii sifucturaypconiigao threqmésentdeventoom; ut i | i zi ng
a substrate interposer, as known in the art; and FIG 29 is a

Cross-secti onal FGL22 afd.28 £SEldetross-settivnalelievstof dreimicrelecteomiagatitages ng a 20

fl ex conponent interposer, as known in the art. DETAI LED DESCRI PTI ON OF THE
| LLUSTRATED iBRlidvbe8ctronic package core, according to the present invention;

FIG. 24 is a side cross-sectional view of a multi-chip module, according to the
present invention;

FIGs. 25 and 26 are side cross-sectional views of the microelectronic packages
without a microelectronic package core, according to the present invention;

15 FIG. 27 is a side cross-sectional view of a true CSP of a microelectronic device, as

known in the art;

FIG. 28 is a cross-sectional view of a CSP of a microelectronic device utilizing a
substrate interposer, as known in the art; and

FIG. 29 ié a cross-sectional view of a CSP of a microelectronic device utilizing a

20 flex component interposer, as known in the art.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS
In the following detailed description, reference is made to the accompanying
drawings that show, by way of illustration, specific embodiments in which the invention

25 may be practiced. These embodiments are described in sufficient detail to enable though
4



In the follow ng detailed description, reference is™made to the acconpanyi ng
drawi ngs that show, by way of illustration, specific enbodi nents il.nummg]
the invention .25 may be practiced. These enbodi nents are ggéﬁwéﬁg
~sufficientYO841$2 t 0" enabl e though 4 WD 02/4~162 2 4 OCT 2 f led in
the art to practice the invention. It is to be understood that the various
enbodi nents of _the invention, although di.fferent, are not necessarily

mut ual |y exclSdied i theait tograghice ?"He'ﬁgﬁnt 'tdfﬂog’F “Péeéit?ﬂdépatglier‘ﬁ‘&‘?‘ffr e, or
characteristic described herein, in cqgnection wi th one enbodi nent, may be
i npl ement wi tbRdigeRtsOf BNt pithoneh dIersRf arg B ARessiH Y P he spirit and
scope of the invention. In addition, it is to be _understood that the

| ocation or cRxelFiye nEaTExasple, aprsiceardpatee sz, oicharpsierisie Hesgriked hersiny

enbodi mnent may be nodified without departing fromthe spirit and scope of
the invent i dncornsetidnoyithoue saberbment] ey kedBplemsnt within ethertembedimsnte, not to be
taken in alimting sense, and the scepe of the present invention is
defined énly vwijhouhdepanipg frdmdhedpiritasd scope efiihr inpantion.elnpdditiom itis thed, al ong
with the full range of equivalents to which the clains are entitled. In the
drawi ngs, |i kedenstoed thasthe Ekationtooarrdngersentref indiviustielearents\within eaciadisdlgsed

t hroughout the several views. The present invention includes a

m cr oel ect r onnsbodintnageay bednodified without dephming frgm thd dpérit aad scaphefthat | east one
m croel ectronic die onto a heat spreader and encapsul ates the 15

m cr oel ect r oningentlo®/ Uhecolidwiag easiled BB ripicnds Merdfore aivt tocie taley if allimiig | ncl ude
a mcroel ectroni c packagi ng core abutting the heat spreader wherein the

i croel ect r ondefise, &Hdah&licepe 5aRd [Heseid ibviintiordis d&f@RE bnl§ Be RGPS ¢l
m croel ectroni c package core and an encapsul ation material secures the

m croel egft r onjpprddtigteiftBrpvétddhibng With LGN ﬁggfe%feqﬁailé%ﬁs to WAGARRLLI Ak 8,

build-up layers nay be fabricated to formelectrical connections wth the
20 microel ectg@nid 1flitR/ #hwifgs, like numerals refer to the same or similar functionality

throughout the several views.
The present invention includes a microelectronic package fabrication technology
that attaches at least one microelectronic die onto a heat spreader and encapsulates the
15 miéroelectronic die/dice thereon. The present invention may further include a
microelectronic packaging core abutting the heat spreader wherein the microelectronic
die/dice reside within at least one opening in a microelectronic package core and an
encapsulation material secures the microelectronic die/dice within the opening(s). After
encapsulation; build-up layers may be fabricated to form electrical connections with the
20 microelectronic die/dice. .
FIGs. 1-4 illustrate step in a method for fabricating a microelectronic structure. As
shown in FIG. 1, a substantially planar heat sink 102 is provided. The heat sink 102
preferably comprises a highly thermally conductive material, which may include, but is
not limited to, metals, such as copper, copper alloys, molybdenum, molybdenum alloys,

25 aluminum, aluminum alloys, and the like. The material used to fabricate the heat
5 .



FIG. 1-4 illustrate step in a nethod for fabricating a m croelectronic
structure. As shown in FIG 1, a substantially planar heat si mé‘ﬂ)éﬁ?ﬂ%

provi ded. t sink 102 preferably conprises a highly ther ,
conduct i vgtﬂg{/&?%al , which may include, but is not linit&§TR§0V4#8% s, such-

as copper, copper alloys, nmolybdenum nolybdenum alloys, 25 al um num

al um num al l oys,, and the like. The.material used to fabricate the heat 5 WO
02/ 47162 2 45%@%8@%"%’&&@‘@%}6 E@g@@@ws%@eﬁww?ma USHNESCIMY ude, but is
not limted to, thermally conductiyv erani mat eri al such as Al SiC, AN,
and the i keFnaﬁefla{;sS“F‘Ejﬁst‘K@a@ﬂﬁe%‘ﬁ%@‘et 1635 frgr w@gftw%ptetﬁagqat 102 coul d be
a nore conpl ex device such as a heat pipe or a plurality of small  heat

pi pes wi t hi n SerRaden Kz coyldrpe a rorpcory vick seqha@s apeat pipe ohh pWaliEy olsall 104,
preferably thermally conductive, is patterned on the heat sink 102. The

adhesi ve | ay&gatpigws pithindkshsaisink.- 3 resin or epoxy material filled with
t her mal I%/ conductive particulate material, such as silver or alum num
T

ni tride.3The adhéssheen|infKs. 21gvadhesivedpyss 104 pisiarably themmally sprfugiiveais al | oys
having low nelting tenperature (re. g., solder materials), and the like. 10 A
back surf ace pattagnegfonghe heatsink e The adhseivelayerd At mapicempriys airesipirgpeddy on t he
adhesive layer 104 to attach it to the heat sink 102, as shown in FIG 3.
Pref erably, miateriabfillesdsvithethérmally cardactive ppriculate mmagkriab suches sipyer enalumsinemsi ze of
the mcroelectronic die 106. The mcroelectronic dice 106 may be any known
active or pasiide Theadivmsive dayenHidonaycdsoi compriseahesaliandg metalialloypbavingivwed t o,
|l ogic (CPUs), nenory (DRAM SRAM SDRAM 15 etc.), controllers (chip sets),
capaci tors, medtirgttemperatinedelgt soider matediak))end thkike. The mi croel ectroni ¢ dice
106 are preferably tested, electrically and/or otherwi se, to elimnate
non-funadi oni ng Aiback surface 110©f hideast ¢ nsibr@eactranickdiél 064s placedioaltiect ri
encapsul ation material 108, such as, such as

adhesive layer 104 to attach it to the heat sink 102, as shown in FIG. 3. Preferably, the

adhesive layer 104 is patterned to the approximate size of the microelectronic die 106.

The microelectronic dice 106 may be any known active or passive microelectronic

device including, but not limited to, logic (CPUs), memory (DRAM, SRAM, SDRAM,

15 etc.), controllers (chip sets), capacitors, resistors, inductors, and the like. The
_ microelectronic dice 106 are preferably tested, electrically and/or otherwise, to eliminate
non-functioning dice prior to use.
As shown in FIG. 4, a dielectric encapsulation material 108, such as, such as
plastics, resins, epoxies, elastomeric (e.g., rubbery) materials, and the like, is deposited
20 over the microelectronic dice 106 and heat spreader 102. The dielectric encapsulation
material 108 should be chosen sufficiently viscous for filling and for forming a
substantially planar upper surface 120.
FIGs. 5-11 illustrates an embodiment of fabricating another embodiment of a

microelectronic structure. As shown in FIG. 5, a substantially planar heat sink 102 is

25 provided. As shown in FIG. 6, an adhesive layer 104, preferably thermally conductive,
6 .



pl astics, resins, epoxies, elastoneric (e.g., rubbery) materials, and the
like, is deposited 20 over the mcroelectronic dice 106 and heat spreader

102. The dielectric encapsulation material 108 should be chosen TiMglsent |y
Vi scous f%’sf"?/ﬁlf%g and for forming a substantially pl ané’FTﬂﬁgéﬂg{;ﬂface

120. FIGs. 5-11 illustrates an enbodi ment of fabricating another enbodi nent

of a mcroelectronic structure. hown Ln FI G, 5, substantially pl anar
heat sink 1075 patemd op RsUieHsink 192, ThrogRek rortapy HO 6ot e n mEIoG B r oot 504,
preferably thermal |y conductiye, 6 WO 02/47162 PCT/ USO?/. 9>3V 1 2005 is
patterned on $HEERICY Wﬁi ?S“’ler}éyebé&(w%?"gd%tﬁ hsatnk 402 a5 agviiRe

m croel ectronic _die 106 is placed on the adhesive |ayer 104 to attach it to
the heat sinkf$9% as shown in FIG 7. FIGs. 8-9 illustrates a

m croel ectroni c package core 112 used to fabricate the 5 m croel ectronic
devi ce of the prgl@ﬁaﬁ- d Hgtesa Aricrocforiropir prckagecore Uaivsediadabsigee here 112
preferabLSy conprises a substantially planar material. The material used to
fabricaté t haicrgelecoeniedeviesmf theprast gabediment. The mioyoslastpniclpacksgetcotes not
limted to, a Bismaleinmde Triazine ( BT') resin based |am nate material,
an FR4 | am natl@ pneferably abmprises b substantiadly pladarmgpteyiah SEieapatsrial nwed € fabdidate var i ous
polyimde |am nate materials, ceramc material, 10 and the |ike, and

met al | i ¢ nmat ethe aligodletrohic psckagpes ) 12amay itdiele] but és noT limited 1of ©Bismaleindde c
package core 112 has at | east one opening 114 extending therethrough froma
first surfactridis (BT hsinbaseddahinet marrial, peERaRmimes atdrl? (4 flanten 0pposi ng
second surface 118 of the mcroel ectronic package core 112. As shown in

FIG 9, the operdifngglass/epdd mamyriallearidis potyimideapainate thatdrial, denditiphargal, but not
limted to, rectangul ar/square 114x, 15 rectangul ar/square with rounded

corners figl4b, andnkk 16de! &idl rdtalfid Aéteridlb @uehts XoppefiiahdtheQike OThe hitReRbEmiand shape
of the opening(s) 114 is that they nust be appropriately sized and shaped

Ej ?S 28 gg gda C OpdcR&ZR @61 119 hil o 16881086 bRtk & 141 8eringdhér@thiolgd BbRa fd® W | | be
surface 116 of the microelectronic package core 112 to an opposing second surface 118
of the microelectronic package core 112. As shown in FIG. 9, the opening(s) 114 may
be of any shape and size including, but not limited to, rectangular/square 114a,

15 rectangular/square with rounded corners 114b, and circular 114c. The only limitation on
the size and shape of the opening(s) 114 is that they must be appropriately sized and
shaped to house a corresponding microelectronic die or dice therein, as will be discussed
below.

As shov-vn in FIG. 10, the second surface microelectronic package core 118 is‘

20 placed on the heat spreader 102. The openings 114 are positioned such that the
microelectronic dice 106 reside therein. The dielectric encapsulation material 108 is
then deposited over the microelectronic dice 106 (covering an active surface 124
thereof), the microelectronic package core 112 (covering first surface 116 thereof), and

in portions of the openings 114 (see FIG. 10) not occupied by the microelectronic die

25 106, as shown in FIG. 11. The dielectric encapsulation material 108 secures the
7.



bel ow. As shown in FIG 10, the second surface m croel ectroni c package core
118 is 20 placed on the heat spreader 102. The openings 114 arg {p6E ﬁiﬁ%ned
such that the mcroelectronic dice 106 reside therein. y&&éﬁgoi’hfﬂ%” c o
encapsul WO8M4Hdt erial 108 is then deposited over the microelectronic dice
106 (covering an active surface 124 thereof), the m croel ectroni c package
core 112 (covering first. face 116 thereof), .and i ortions of the

openi ngs 114 Telgteresic Y Ok wRE i drbreipRichac Rt posel LR Ra e 25 106,
as shown in FI% 11. The,dielectric encapsulation material 108 secures the 7
WO 02147162 Fufacd@ieafpimbsemesnf Tf&‘@gg‘g‘ﬁqpcl%eé‘f'ectroni c die 106 within the

m croel ectronic core 112 and provides surf area for subsequent
formati on of bui Pﬁfﬁgqﬁﬁgé‘?@ v1g\]v@fla i‘?é]f’ f"l“iﬁ%‘?"rcéff’%‘g d&%géﬂﬁaﬁ“laéws‘?’%'lhé

m croel ectronic diie 106 encapsulated with the dielectric encapsulation
materi al 108 difleqtigencapsulation waleral d PG pithin teanisigelectinmic pagkage vorg 112, The

m croel ectronic die 106, of course, includes a plurality of electrical

cont act s 9122 Thistoslegigorimdie K05, aE¢quiss, iBelndes  plurglity efrlcirisel comtaets d2%loeated al
contacts 122 are electrically connected to circuitry Sno; shown) within the
m cr oel ect r orndheiacive gafacoddytherensfr The eleqtri¢at eantastsntiZa eteslectr Rallygoanedtesin  or
sake of sinplicity and clarity. As shown ip FIG 13, a plurality of vias 126
are then for nedircdiro(mghshoie) witkih detmicroeled®nisrdbea b (Quly fonr eledtrinal eintatB8
covering the mcroelectronic die active surface 124. The plurality of vias
126 are pref er2Z2hteshben fedadeyof siapdicitydand|clarityy, but coul d be fornmed by any

met hod known in the art, including but not limted to photolithography. A
plurality of condischiwreiptRi@cksa plhlitysoffvias teflare thehfen@t eireghrhecdielaadpsul at i on
mat eri al upper surface 120, as shown in FIG 14, wherein a portion of each
of the 18 pl umnaipstlyticn’ mareriull 108 coverigrthcmictotfeceatic did activetsorfak 124aFle one of
said plurality of vias 126

plurality of vias 126 are preferably formed by laser drilling, but could be formed by any
method known in the art, including but not limited to photolithography.

A plurality of conductive traces 128 is formed on the dielectric encapsulation
material upper surface 120, as shown in FIG. 14, wherein a portion of each of the

15 plurality of conductive trace 128 extends into at least one of said plurality of vias 126
(see FIG. 13) to make electrical contact therewith. The plurality of conductive traces
128 may be made of any applicable conductive material, such as copper, aluminum, and
alloys thereof.

The plurélity of conductive traces 128 may be formed by any known technique,

20 including but not limited to semi-additive plating and photolithographic techniques. An
exemplary semi-additive plating technique can involve depositing a seed layer, such as
sputter-deposited or electroless-deposited metal on the dielectric encapsulation material
108. A resist [ayer is then patterned on the seed layer followed by electrolytic plating of
a layer of metal, such as copper, on the seed layer exposed by open areas in the patterned

25 resist layer. The patterned resist layer is stripped and portions of the seed layer not
8



(see FIG 13) to neke electrical contact therew th.~The plurality of
conductive traces 128 may be made of any applicabl e conductive ndtedllallfh
such as ¢ ,..alum num and alloys thereof. The plurality of conductive
traces 123‘9%%4-ﬂngor nmed by any known techni que, 20 incl lféﬁ\{'ﬂbs“lfﬁls%ot
limted to sem -additive plating and photolithographic techniques. An

Cayar, such Qe Re g o gb RGO BERsanek SO e OB Sure B ¢ e

dielectric encapsul ati ogn materi 8. Aresist layer.is then patterned on
the seed | ayet'¥, IOg?I%'&“‘HVegF‘«?Eﬂ%W&%e@p%@FF°r1t§°§9f5@{18‘5 l“&g‘e‘i‘“of metal , such
as copper, on the seed | ayer. exposed by o%en reas in the patferned 25
resist layer. Thésgiendda ]fse%i?lgch ‘%\i}%?r 13¢, &P&Bé’&’rﬁﬁﬁpﬁg’r‘ﬁ‘}déns of the
seed | ayer not, S 2 4 OCT 2005 WO 02/ 47162 PCT/USO01/49898 having the | ayer
of netal pl at&sherzosycdehnians, aad thsdie. dndisposed aver theplurdbiiofgpndugtive trages 128
plurality of conductive traces 128 will be apparent to those skilled in the
art. As shownandhedigigctriGencepsulaionduaterial 1 0% ykhe fargptionefithe dieleetriolayendgi n,

pol yi m de, Dbisbenzocycl obutene, and the like, is disposed over the
plurality of mankfashicves tyraay sowrxgocess, imtiding duidiot limied fod1lmaipatidnat i on
material 108. The formation of the dielectric |layer 132 may be achi eved by
any known pr ospgs®atingndlimdating dod sprayeon dapositied The dieldctricl layersfitheqmesents pi n
coating, roll coating and spray-on deposition. The dielectric |ayers of the
present i nveinvéndon are refgraldf Glladdppxy tebiheabaitqbdedyom EsidensU.8\vaiCoahy| Sanfar om | bi den
US A Corp., Santa Cara, California; U SA and A inonmoto U S A, Inc.,

Par anus, New QRfas€ylifordiapUss.A ldad Agincicran).$.A., Fhd(; Parenus 2NgW Jersely,i 1.8.40f second
vias 134 is then fornmed through the dielectric |ayer 132. The plurality of

second vi@s 134 iag shival RG] 16, 4 PlurdEe) dT¥edond Gihs 134k theh RmedthrougRYhebe f or med
any nethod known in the art. If the plurality of conductive traces 128 is

not capabl e OfieldtAciaiG 1BRETR phirality o¥ se@bnd iRABH sk préRMbly Idmied b hs@PPr opri at e
position, or if the routing is constrained in such a way
drilling, but may be formed any method known in the art.
If the plurality of conductive traces 128 is not capable of placing the plurality of
second vias 134 in an appropriate position, or if the routiﬂg is constrained in such a way
15 that key electrical performance requirements such as power delivery, impedance control
and cross talk minimization cannot be met, then other portions of the conductive traces
are formed in the plurality of second vias 134 and on the dielectric layer 132, another
dielectric layer formed thereon, and another plurality of vias is formed in the dielectric
layer, such as described in FIG. 14-16. The layering of dielectric layers and the
20 formation of conductive traces can be repeated until the vias are in an appropriate
position and electrical performance requirements are met. Thus, portions of a single
conductive trace be formed from multiple portions thereof and can reside on different
dielectric layers.

A second plurality of conductive traces 136 may be formed, wherein a portion of

25 each of the second plurality of conductive traces 136 extends into at least one of said
9.



15 that key el ectrical performance requirenents such as power delZi&v8E¥ 2005

‘i npedance control and cross talk mnimzation cannot be net, then other
portions of the conductive traces are fornmed in the plu i econd
vias 134Wh®/43H2t he dielectric layer 132, another di el e{éﬁﬁk@’]’%”e“f f or ned
t hereon, and another plurality of vias is formed in the dielectric |ayer,

h d ibed in FIG . 14 The | d f. d.electric |ay. dth
SO Forvat onP bR ety i o R BB Sl R LR BRR T 1,
i at jti l.ectri I f i t t. Thus,
ort i ons of ATERREPE 1 Ekn B EvLares o B et SRR A RIS MG ons
t hereof and can r,egL e.on different dielectric layers. A second plurality .

of conducti veMHREG1s may be formed, wherein a portion of 25 each of the
second plurality of conductive traces 136 extends into at |east one of said

9 2 4 O C T 2005 %spthpseoond phurpitrpli gsodycaiygiseecs f 1 and theyJandingeds S 43¢ as 132.

The second plurality of conductive traces 136 each include a |anding pad
138 (an #nl afqjegd.dhey£ap fe used in the famationafcendugiiveriytergomngethetich 4sseldemo) | as
shown in FIG 17. Once the second £I urality of conductive traces 136 and the
| andi ng pads burgps, sqlder bglls, pinagaad therike, forgommrunipgtien With ¢Xtesngl gempanents (ut
conductive interconnects, such as solder bunps, solder balls, pins, and the
| i ke, for costmwn).cBoriexampletdsobiet meskahaterialdiheantbs dispased oxshthwagconfor exanpl e,
a solder mask material 142 can be di sposed over the second dielectric |ayer
132 and t he dietomis ipleni 3 andyhecsecand pliuality vcondurtivstrac861 ¥rand laadidg pgdspads 138,
as showmn inFIG 18. A plurality of vias is then fornmed in the sol der mask
mat eri al 10 138 at shoempnFG.d. Aqdwhlity ofvias isohenddrmed dhthe folddrenaklameierigl pads
138. A plurality of conductive bunps 144, such as sol der bunps, can be
f or med, 18uch 14Btolexpese aekast ppomivh ofeacls of te landiag palsf188. | Hpkenlipyofa ref | ow
process or by known plating techniques, on the
conductive bumps 144, such as solder bumps, can be formed, such as by screen printing
solder paste followed by a reflow process or by known plating techniques, on the
exposed portion of each of the landing pads 138, as shown in FIG 19. 1t is, of course,
understood that the build-up layer fabrication technique illustrated in FIGs. 12-19 may
15 be used with the microelectronic structure shown in FIG. 4
FIGs. 20 and 21 illustrate another embodiment of the present invention. As shown
in FIG. 20, the microelectronic package core 112 is slightly thicker than the
microelectronic die 106 with the dielectric encapsulation material 108 disposed over the
microelectronic dice 106, the microelectronic package core 112, and in portions of the
20 openings 114 (see FIG. 10) not occupied by the microelectronic die 106. For example,
the package core 112 may be about 8§00 pm thick and the microelectronic die may be
between about 725 pum and 775 pm (thickness of 300 mm wafers) thick. An upper

portion of the dielectric encapsulation material 108 is removed using techniques such as

by etching, by grinding, or by chemical mechanical planarization which stops on the

10 -



exposed portion of each of the |anding pads 138, as shown in FIG 19. It is,
of course, understood that the build-up |ayer fabrication technifbdCl 2003
illustrated in FIGs. 12-19 nay 15 be used with the mi croel ectronic structure
shown'in FIG 4 FIGs. 20 and 21 illustrate another enbodimsogfwsgpe pr esent
- inventi onWOA4Edwn in FIG 20, the microel ectroni c package core 112 is
slightly thicker than the mcroelectronic die 106 with the dielectric
encapsul ation_materjial 10 i the L. CL. ectroni.c dice 106, the
m croel ectr on’}“(‘:;roﬁgegllﬁ%écep]agga}gg c%g,?iglr!ltgyf?&ﬁv%%ratsfl%gﬁagﬁﬁg@ lf%ftgnﬂgmgﬁgsﬁ ioﬁgs 114
(see FIG 10)

package core di%%tﬂ%%%@ﬁ%ﬁ%ﬁ%@%l | Cc%?‘h’f?Eﬁ?ﬁ%ﬁ%ﬁ@%ﬁ&%&%ﬁV%&fﬂgﬁ?ﬁ%m&! 3 oy
2 775 ' 3 thick. A
pper por i G LA af con BRI S e e R AR e by e usi ng

t echni ques sucaﬂ%{é bi/ etching, by grinding, or by chem cal nechani cal
pl anari zat i onfo hl3s gbps on the 10 2 4 DCT 2005 WD 02/ 47162 PCT/ US01/ 49898

m croel ectroni c package core 112. This provides a_substanti al I.% uni form
thi cknes® of di ElG@2nilystratseapliralitaf sricraeiectipnig dice d@6 encarsylatedydth the

m croel ectronic die active surface 124. Further fabrication steps are
conduct ed i n delestri¢ eneppsiatipematggalil0f within sheauicraplgctipaicdiarksge core 12.FTIES, 13- 18.
5 FIG 22 illustrates a plurality of mcroelectronic dice 106 encapsul at ed
with the di elndividualenienoelagisnmicaditeol6 may dren singulated elonghlines i #@(cni) throwghect r oni ¢
package core 112. The individual mcroelectronic dice 106 may then

si ngul at ed al aygiddctredayedtanddnates (designatehtogeatirey achweldeptlayier 148 wad theand traces
(desi gnat ed together ‘as build-up layer 148) and the microel ectronic package
core 112 to fmafcrmektirordagdckageeomi N2 td fatre et ledstone eingultited microelectroilio dipackage 150,
as shown in FIG 23. It is, of course, understood that the plurality of

m cr oel et r onpaekage @ 60,16 thowadfl FIR23 bk iss bN@utsatupderstood thatle pleraligfdf as
mul ti-chi p nodul e.
microelectronic dice 106 need not be singulated, but may be left as multi-chip module.
Furthermore, the microelectronic dice 106 néed not be the same in function or size.
Moreover, it is understood that a plurality of microelectronic dice 106, which may differ
in size and function, could be encapsulated with the dielectric encapsulation material
15 108 within a single opening of the microelectronic package core 112 to form a multi-
chip module 152, as shown in FIG. 24.

Of course, as illustrated in FIGs. 1-4, the microelectronic package core 112 is
optional. Thus, microelectronic dice 106 may simply be encapsulated in the dielectric
encapsulation ‘material 108, as shown in FIG. 25. The individual microelectronic dice

20 106 are then singulated along lines\154 (cut) through the build-up layer 148 and the

dielectric encapsulation material 108 to form at least one singulated microelectronic die

package 156, as shown in FIG. 26.

Having thus described in detail embodiments of the present invention, it is

25 understood that the invention defined by the appended claims is not to be limited by
11 -



Furthernore, the mcroelectronic dice 106 need not be the sane |QC{ ?ggtzﬁn?n
‘or size. Moreover, it is understood that a plurality of m croel ini C
dice 106, which may differ in size and function, could % | ated wi'th
the di el %@ P2¥1€ncapsul ation material 15 108 within a si g@%@@ﬁ ng of the
m croel ectroni c package core 112 to forma multi- chip nodule 152, as shown
in FIG 24. O cqurse, as.illustrated in FIGs. 1-4, the m.croelectronic
package cor e P3Ht ‘3Prsd%‘ab‘b§?f69{§ﬂl? ﬁ‘?ﬁﬁ%‘fe dgicrpiiamy, g%ql?rgrﬁpgaraqte@r@ggs%ﬁr °Sinply be
encapsulated in the dielectric _encapsulation terial 108, as shown in FIG
25. The i ndi \?fecﬂf?&sllblﬁwéﬁ% @??F}“érf’i"@‘ggﬁ%mfﬁs"f%t F€t hen singul ated al ong
lines,,\I54 (cut) through the build-up |ayer 148 and the dielectric
encapsul ation naterial 108 to format |east one singulated mcroel ectronic
di e package 156, as shown in FIG 26. Having thus described in detail

enbodi nents of the present invention, it is 25 understood that the invention
defined by the appended clains is not to be limted by 11 WO 02/47162 2 4
OCT 2005 PCT/US01/49898 particular details set forth in the above
description, as nmany apparent variations thereof are possible w thout
departing fromthe spirit or scope thereof. 12 2 4 OCT 2005 CLAIMS 1. A

m cr oel ectroni ¢ package, conprising: a heat sink; at |east one

m croel ectronic die having an active surface and a back surface, said at

| east one mcroelectronic die back surface adjacent to said heat sink; a
patterned thermal ly conductive adhesive | ayer di sposed between said at | east

-
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one mcroelectronic die and said heat sink; and an encapsul ation materi al
di sposed on said heat sink and said mcroelectronic die active suijf aﬂcfj ﬁ
The m croel ectroni c package of claim1l1, further including a build- () y7§
di sposed on an upper surface of said encapsulation material. 3. The

m croel ectroni c package of claim2, wherein said build-up layer conprises
at | east aone conductive trace disposed on said encapsul ation material upper
surface, WetdMs a portion of said at |east one conductive trace extendi ng
t hrough said encapsulation material to contact said at |east one

m croel ectronic die active surface. 4. The mcroel ectroni c package of claim
3, whereind.sai d\hlinrbelectmdicapmkaga;lcmlnprising:ncI udes at |east one dielectric

| ayer di sposed qn at. | east a portion of the encapsulation nmaterial upper
surface and sai®d“@t5M€ast one conductive trace, and at |east one second

conducti ve t race| ¥ @RdhiBieldRiraNeicihihetin daSkuRRE ol BhEGK furfact.aver Lo

contact said at |east one conductive trace. 5. A method of fabricating a
m cr oel ectsaidrat beapjamicagleroetmtrpmnsinm@ck sptrfmtladjaqglteto hadthestismk; di sposing a

back surface of a t mcroel ec ronl nt to.said  heat
orok: i Sposi nd IR DirsORty PR ARt e b e ferosbd Peeen g fas

i cr oel eCtdh@ml&o@le&rorﬁé‘@lesﬁaﬂfialﬂ%ht s‘iﬂﬂ{”&ndl?’ 2 4 0 CT 2005 6. The nethod of
claim5, further including formng a build-up |ayer on an upper surface of

sai d encapsul atanencapaulgtipmmatetial disposed bheald itateslinki andaidwnisreslectionicni ng sai d
buil d-up | gyer. co r| ses formng at |east one via fromsaid encapsul ation
mat eri al Liﬁ%%ﬁlwgﬁ Y to said at least one microelectronic die active
surface and di sposing at | east one conductive trace on

2. The microelectronic package of claim 1, further including a build-up layer

disposed on an upper surface of said encapsulation material.

3. The microelectronic package of claim 2, wherein said build-up layer
comprises at least one conductive trace disposed on said encapsulation material upper
surface, wherein a portion of said at least one conductive trace extending through said

encapsulation material to contact said at least one microelectronic die active surface.

4, The microelectronic package of claim 3, wherein said build-up layer further
includes at least one dielectric layer disposed on at least a portion of the encapsulation
material upper surface and said at least one conductive trace, and at least one second
conductive trace extending through said at least one dielectric layer to contact said at

least one conductive trace.

5. A method of fabricating a microelectronic package, comprising:

providing a heat sink;

disposing a back surface of at least one microelectronic die adjacent to said
heat sink;

disposing an encapsulation material on said at least one microelectronic die

and said heat sink.

13



sai d encapsul ation material upper surface, wherein a portion of said at

| east one conductive trace extending through said at | east one vizz%be 0
contact said at | east one mcroelectronic die active surface. 8. J‘ngq |5|0d
of claim?7, further including disposing at |east one dielectric |layer on at
| east a portion of the encapsul ation material upper surface and said at

| east one 6. condketmetkod sfataim J,durthargnduding fdriminggigbuikkinpl layeedreat upper | ayer ,
and form ng at |east one . second conductive trace on said dielectric |ayer,

wherei n a SpAfeE ¥ saidarmsprlabon BRiRtials hr ough said at | east one dielectric

| ayer to contact said at | east one conductive trace. 9. A microelectronic
package, conprising: a heat sink; a mcroelectronic package core having a
first surflace dihg methashplodaimg,ydweein forming satébuidrip layerewnprisss r oni ¢ package

core havi at | east one. gpening defined therei ext ending f.rom said

i or o) et BHNE 2HER A08 ViEgREn PR S AL Al SRR T8 OEHS BLIERT package
core secongle stEdoaieBirob Blctichidé Surfice hREHBHIsi Ut teRPEKADRIGATR thReBAd sur face
abuts said heat sink; at |east one mcroelectronic die disposed within said

at | east oaid enpapsnletiprotatesial upnsaskdare, whereingyrostiomyobsaad aldpastene sai d heat
sink, said at l.east on m croel ectronic di e having an active surface; and
an encaps TPARIHTE FarePende BTG Rt Idntong o Msoif w3t T
portions mgtrodtectr&@s dicoRavakeifRel ect roni ¢ package core opening. 10, The

m croel ectroni c package of claim9, further including a build-up |ayer

di sposed on an upper surface of said encapsulation nmaterial. 14 2 4 OCT 2005

L T oohSE SR PGPS B STl Bl 0 PhC R | v

conprises “at | eas _ race > 0N encapsu ion
materi al  wpReleastafdrasiCof th @h&ipbulatigitmbieial Yipesfirfhc@tind §46 bt lefle o®Nduct i ve
trace extends through said ) o ] )

conductive trace, forming a via through said dielectric layer, and forming at least one

second conductive trace on said dielectric layer, wherein a portion thereof extends

through said at least one dielectric layer to contact said at least one conductive trace.

9. A microelectronic package, comprising:

a heat sink;

a microelectronic package core having a first surface and an opposing second
surface, said microelectronic package core having at least one opening defined therein
extending from said microelectronic package core first surface to said microelectronic
package core second surface, where said microelectronic package core second surface
abuts said heat sink;

at least one microelectronic die disposed within said at least one
microelectronic package core opening and adjacent said heat sink, said at least one
microelectronic die having an active surface; and

an encapsulation material disposed on said microelectronic die and in portions

of at least one microelectronic package core opening.

10.  The microelectronic package of claim 9, further including a build-up layer

disposed on an upper surface of said encapsulation material.

14



encapsul ation material to contact said at | east one mcroelectronic die
active surface. 12. The m croel ectronic package of claim 11, \/\her?i,’nue;pm;,
bui l d-up layer further includes at |east one dielectric |ayer dispoSed on
at least a portion of the encapsulation material upper surface and said at
| east one conductive trace, and at |east one second conductive trace

ext endi ng 1 hr oddk nyaiodleatromie patkage of clain &¢,twhereih agidbuild-updayesact sai d at

| east one conduct i !e tt race.wéc?. Ihe gn cro‘fl ect.roni ¢ lElacka]g][% of . cl ai m 10,
wher ei n s&PHPERE D IAFARCSAP MNP rare digRRsed an Saift geAPSY 3P LREIERl WBshckage
core firstsufudel dtereinldlporfibe oPbdid @€l bh Bdridub@edae efends tirdagh saiherein a

t hi ckness of said mcroelectronic package core is greater than a thickness
of said atnfapselptighmatepiabiosontast sagrhatdeast ene myroetersroniccdio astinetsupia¢e package
of claim9, wherein said mcroel ectronic package core is a materi al
selected fromthe group consisting of bismalcimde triazine resin based
material, 1an F%eﬂiﬁbﬁ’eie@ironib?héﬂa@é dE6laint &1, anfietéin said buitatupl 1ayer HrtheFhe

m croel ectraonic Fackage of claim9, further including a thernally,
conduct i vanclades 8 leastiong dielestiglsyerdlisposerbernatdeastia aertioan thensapsulationl ect r oni ¢

die and ol di 1 GBher Shithce aﬂigafﬁ T8a05he Yon %ﬁﬁ%éﬁ%&é Qﬂd%l@h@%ﬁgk&% oni ¢
package, conpristng: providing a heat siInk; dispdsing a back surface of at
| east one cohductiet aadd extérelindl thraghaaidnt 1dast ghaidicleditataysi tokconfabikaid 49 a

m croel ectroni c package core adjacent said heat sink, said mcroelectronic
package cdfast PRESOREUAIVEItBSRt one opening defined therein extending 15 2 4
OCT 1005 froma first surface of said mcroel ectronic package core to a
second surface of said mcroelectronic package core, said at |east one

m cr oel ectlBoni Thdingicroekicttomig packalge bf claim 10, wherein said encapsulation material

covers said microelectronic package core first surface.

14.  The microelectronic package of claim 9, wherein a thickness of said
microelectronic package core is greater than a thickness of said at least one

microelectronic die.

15.  The microelectronic package of claim 9, wherein said microelectronic package
core is a material selected from the group consisting of bismaleimide triazine resin

based material, an FR4 material, polyimides, ceramics, and metals.

16.  The microelectronic package of claim 9, further including a thermally
conductive adhesive layer disposed between said at least one microelectronic die and
said heat sink.

17. A method of fabricating a microelectronic package, comprising:

providing a heat sink;

disposing a back surface of at least one microelectronic die adjacent to said
heat sink;

abutting a microelectronic package core adjacent said heat sink, said

microelectronic package core having at least one opening defined therein extending

15



said at | east one microel ectroni c package opening; disposing an

encapsul ation material on said at | east one mcroelectronic die and in
portions of at |east one mcroel ectroni c package core opening. 18. 7ThgT 2005
met hod of claim 17, further including formng a build-up |ayer on an upper
surface of said encapsulation material. 19. The nethod of claim 18, wherein
formng said build-up layer conprises formng at |east one via fromsaid
encapsul atffogna ﬁﬁﬁtéllﬂif%ﬁe ofi spd misigetegtrenic gackageicere to @ seqond swdageiaf s@id| ect r oni ¢

di e active,aiiefe &@gfl’cﬂgﬂ?&%' ﬁtleels?é’ﬁetmf&?@elgc%qfécélé Y&l(#lﬁ%&'ﬁg ;M sai d

encapsul at10on ma erl er surface ereln a portion | east one
conduct i vaaitiraavastent emidioelpctrouio patckagabpendig; | east one via to contact said
m croel ectronic.die active SLirface 20. The t hod of . cl 6}I m 19, .further

e

i ncl uding di sp&éﬁpﬁanéﬁn%%?gfumw@n@l&%a@ atlegsbpnesicaeelecdiogic die por ti on of
the encapgyh at gb&ﬂ()ﬁ% lleaagt ?%Ba'c{r?ﬁglpmg?%g O%Emlnga one conductive

trace, formng a via rough sai ric-layer formng at | east
one second conductive trace on said dielectric |ayer, wherein a portion

t hereof e end thr h ald | east 0 ielectri er to contact said

at | east é% Oft°i f@hq’l‘%’hﬁﬁ‘%g e &by d,ﬁql\{ayer\,mle, n di sposing

sai d encapﬁ?i.;érz%hffg& %ﬁﬁrérﬁépsﬂﬁtﬁoﬁ%ﬂer&tl | east one nmicroelectronic die and in
0

portions east one mcroelectronic package core opening conprises
di sposing said encapsul ation material on said at |least one mcroelectronic

die, in paqrtio t. | east e_mcroel ectroni c e core opening, and
aui 0 mor bl ectmemeioefidin B Sesein Bt ithii% SRRy or o o m 21,
wher ei n atf&&ﬁlhggt Radtofié 9l Rifth S0 cAcPITLAGEMSRES! uppRk aﬁ%& tSalidaigat Sink
conprises abuttiing a mcroel ectroni ¢ package core, which is thicker than
sai d at Ie)asmlcmeleqtr@nodieactwmurfacdmi dlamsamﬁtleasamb domductiierttace 88 2 4 OCT
2005 23. Th methid .of cl En ere| di spos;j. r9 sa éj % suI ation
mat eri al encapsu ation materla upper suriace, w. erelnapo 1oy of said at eas

conductlve trace extending through said at least one via to contact said

microelectronic die active surface.

20.  The method of claim 19, further including disposing at least one dielectric
layer on at least a portion of the encapsulation material upper surface and said at least
one conductive trace, forming a via through said dielectric layer, and forming at least
one second conductive trace on said dielectric layer, wherein a portion thereof extends

through said at least one dielectric layer to contact said at least one conductive trace.

21.  The method of claim 17, wherein disposing said encapsulation material on
said at least one microelectronic die and in portions of at least one microelectronic
package core opening comprises disposing said encapsulation material on said at least
one microelectronic die, in portions of at least one microelectronic package core

opening, and said microelectronic package core first surface.
22.  The method of claim 21, wherein abutting a microelectronic package core

adjacent said heat sink comprises abutting a microelectronic package core, which is

thicker than said at least one microelectronic die, adjacent said heat sink.
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said at |east one mcroelectronic die and in portions of at |east one

m croel ectronic package core opening conprises disposing said encdpb @ anigen
material on said at |east one mcroelectronic die, in portions of at |east
one m croel ectroni c package core opening, and said m croel ectroni c package
core first surface. 24. The nmethod of claim 23, further including renoving a
porti on of23sai dheemcthpbof d4iimo2L, witeesin dispmilngﬂiicﬂendapmdﬁioennatorialconpac kage core

formngaU|f rm thickness of encapsul ation terla on said at |east one
i cr oel ectsPaN et e migrocistionie e AR Perions P53 143, PEHBICTPRIENTRRGg f or i ng a
bui | d-up |pﬁb,’l@arge‘€8re%enl'ﬂgféﬁﬁ1 ﬁh%sfcﬁﬁ%si% sﬁlﬂ'eﬂczﬁﬁﬁlﬁﬁ&\lhﬁiérﬁ[‘oﬂﬁéﬂﬁi Rhst 26. The
nmet hod of "cl aim 25, "wherein form ng said build-up layer conprises formng

at | east @menum@ekcmmsdlednmm*amnfam least ama maicioglecupipe package aons to sai d at
| east one _m.croel.ectronic.die active surf itgd di sposing at |east one
i

conduct i v&P FIPB%eangr?aldé’é’icﬁoeé‘??ggﬁﬁﬂaﬁlﬁ%ﬁo “Upper surface, wherein a

portion of said at | east one conductive trace extending through said at

| east one via to contact said mcroelectronic die active surface. 27. The

met hod of 24 ai rheenethed ofm:lalm o Ifurdhen dncdludinginmying a pertion obpaid di el ectric
tion terlal er surface and

| f h
card at 1 SaersRliof aBRALOT ot prtRe RO aRT e e R bl R EERY Gi'el octr o

| ayer, andnicRid¥s Bferbpdudaivh maBgal DRGAIAt taBbHetrhiéfoeldcabhic@ie. Sai d diel ectric
| ayer, wherein a portl on thereof extends through said at |east one

dielectric layer to contact said at | east one conductive trace. 17
25.  The method of claim 24, further including forming a build-up layer on an

upper surface of said encapsulation material.

26.  The method of claim 25, wherein forming said build-up layer comprises
forming at least one via from said encapsulation material upper surface to said at least
one microelectronic die active surface and disposing at least one conductive trace on
said encapsulation material upper surface, wherein a portion of said at least one
conductive trace extending through said at least one via to contact said

microelectronic die active surface.

27.  The method of claim 26, further including disposing at least one dielectric
layer on at least a portion of the encapsulation material upper surface and said at least
one conductive trace, forming a via through said dielectric layer, and forming at least
one second conductive trace on said dielectric layer, wherein a portion thereof extends

through said at least one dielectric layer to contact said at least one conductive trace.
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