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M CROELECTRONI C PACKAGE HAVI NG AN Q\WMEAT SI NK AND BUI LD- UP LAYERS™"’
BACKGROUMD @H7T¢E | NVENTI ON 5 Fi el venti on: TheP@FEsSEMIsIsnvent i on
rel ates to apparatus and processes for+co§€*fabrication of a mcroel ectronic
package. In particular, the present invention relates to a fabrication

t echnol ogy t hat VHOROEEE CTRONIGSPA OKA GE HACANECANANTEGRATED a heat

spreader and encapsul at eHRAESINK AND BUILD/URLAVERS hereon. State of the

Art: Higher performance, |ower cost, increased mniaturization of 10

integrated circuit conponBACKGROUNDIGRTEE PRvEagioN density of integrated
circuits are ongoing goals of the conputer Tndusiry. As these goals are

-achi eved, i criggl 8¢ the MiVehitich: CRheBRGOITEn B Blates ¢ afpRidfiGng Eﬁasesgé%_%r of
greater packaging density requires that the entire mcroelectronic die

package be ] r | i | a . 0 9 n the

~size of t hg]%?‘l&grc %tg@edgtarngglloglegt:r%%ag ezfgjf'. E%%&%P,gy%g%%ﬂ frngﬁr?@l{%?lae@%ac kagi ng
15 is call s chi I ing " CSP! o} i |G 27, true
Cop § nvol vES BalbReFRR AR RS 18k oy icroci BBl f ace 204
of am'croelea@troic di ers may include a dielectric

202. The bujl d- a

| ayer 206 R G562, egﬁaptsﬁgte%ﬁlsFlg(érf)%ls‘#‘rotgﬁidé‘%d%‘eéé’oé‘cti ve surface 204.
Conductive tr es i2 8 ,may, .b€ forned on the diel ect r(j C. I.a%/er .206, wherein a
portion of eaM@F‘r‘Ea A B0 PGy B9Weh fiYsh dfeleased Pialirizgtion font act 212
on thﬁ actjve surface 204. External contacts, such as solder balls or
condulld i vemfsEriec GCUE sorpBeenty; 4 siaater Reckpging deugibpotiateeraled GircwWis i), nay be
fabricated to electrically contact at |east one conductive trace 208. FIG
27 i 11 ust r 8180¥&80als Ok thercRBPUEHiRfuY s AgdhestEtdrarpathicyed fHCiRRIpEH N e
surrounded by a solder mask material 216 on the dielectric |ayer 206.
However, i fiicghegempsmaliere Qfgpurse, e aoakaf greates packaging dengibyiregyirasithas the
m croel ectronic die active surface 204 generally does not provide enough
sur face f oentie inieyeeledirenic dicpaskase benquat tosorgakyglighttydarger (W@ 20%471C2 PCT/ U SO
| /F1898 contact the external conponent (not shown) for certain types of
m cr oel ect BYh) thaalihe siz¢ of the mitrogleaionicAlilitselfo fadh micrdeleceoric dia peckagibe provi ded
t hrough the use of an interposes, such as a

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. The build-up layers may include a
dielectric 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 fabricated to electrically contact at least one conductive
trace 208. FIG. 27 illustrates the external contacts as solder balls 214 which are
surrounded 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

AVRNA
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-the bond pads 236. The external contacts 244 are utiliz

substrate (substantially rigid material) or a flex conponent (substantially
flexible material). FIG 28 illustrates a substrate interposes 222 having a
m cr oel eWOo @n7t62di e 224 attached to and in electrical conP@BUSW/IBY8a fir st
surface 226 of the substrate interposes 222 through small sol der balls 228.
The smal | sol der balls 228 extend between contacts 232 on the

m cr oel ect r@ntact B¢ ext2@4! @ngposan et thowe) foraedsn BPds SMmichrlcsihsd digd €

i nterposes first surface z26. The conductive traces 234 are in discrete

el ectrical E@tlegit). wi th bond 10 pads 236 on a second surface 238 of the
substrate interposes 222 through vies 242 that extend through the substrate

i nterposes 222 Addittoptinvatfacindaahh be 3d4ides HPMMEha%e &R lbFST in%dsér), sifigs formed on
ed to achl eve

el ectrical e isGEtdnBRIPELNaR:T - JF ' | 4.and an

external el ectricgl s;ste}}ran 1not é%g\%gﬂ%&gﬁ%hﬁg%@? taﬁlﬁ%ﬁ%%trate

i nterpgses RdridIaUIT. 88 il : | i - SPr.ocessi ng

st eps increasentﬁe cos?lg}s%ﬁ%?%gg aéegggﬁgﬂiz??@é $§’,nlée¥€§%%€ﬁl§%be§2e%%of t he

smal | sold I . wdi ich can result in
el PR R e eRabt P B8 SERE S SRR rCul 1 es i

shouti ng between the sma and can p

i nserting I i th 1 croel roni ¢ die 224 and the
substrate %gﬁ%ﬁ%esg@@‘#ﬁl’%???gfﬁ “ailosmdghgaﬁliﬁ%ﬁtﬁ'ﬁ@’emwicﬂ‘éta%c hani cal
stability. r rmore, current..packages nmay not  neet power deliver

requir err)\e(ntjs?gfoc}:2 i MeERechonip §5|2g§@p%9ﬁ% ““dl"Eg’a“ﬁi%H’étlleg“‘?%‘iai?lé'r‘fé@@s%%/ t he

substrate | 'terﬁoseﬁéZé%, V\/Q];lch causes | and-si de capacitors to have too

hi gh an i ndU&t4HRE, 4 &he sguduptvgdiaresisad ai 1n diswrelesigstisahrontant witlhbands 252
wherei1 an a(ét'#a\é;e surface 254 25 of a mcroelectronic die 256 is attached
to a first RAQF Fic dsggondksupfpee 138 of the sHPyRteRterposer g3 thiiel viEp 2420haUSOL/ ~9898
i nterposes 252 with a | ayer of adhesive 262. The m croelectronic die 256 is
encapsul at efﬂ‘tﬁi"ﬂwﬁﬂ“%’ﬁh%l e [EHPosat 22 Axteprdicongsesidd dshoamas saddered i n t he
fl ex conmponent interposes 252 by |aser ablation through the flex conponent

i nt er poses 2259 agfopmed arthg bombpagh 236 elheicatetel exttactsi?idd ad wiliagttove sur f ace
254 arid to selected netal pads 268 residing within the flex conponent

i nt er poses aghigve glectierd geminveication defwskn thayderoglscifopicondiel2hand aa estemahd sur f ace
272 of the flex conponent interposes 252 and in the openings. The

conduct i ve elestrisel systenapetrshpwn)pat t erned wi t h st andard phot omask/ et ch
processes to formconductive vias 274 and conductive traces 276. External
cont adfs are f Gherewt afthetshbstaanidieriober €22 regaes aZwZﬁlb(estmmee@ﬁngssbéc}:d.er bal I's 248
surrounded by a solder 10 mask material 282 proximate the conductive traces
276) . The (Bescfrozsfih@stemsanpense e chslofhppackag? SRIAiRsHAIY, @Fedihbugidormat eri al

| ayers which formthe flex conponent interposes 252 and requires gluing the
f1 ex conponesmalinioblepbaB2285Rsdnds drbedif proBRIBGIiaR réthR ikd6rtinghese gl ui ng
processes are relatively difficult and 1 ncrease the cost of the package.

Fur t her nor exetvicde tHeadalltsblder HRASEZVAY chnpRsehPdip®iNics fHmcertify MRS IIPOOr
reliability. Therefore, it would 6e advantageous to devel op new appar at us

and techni gufsial Bete@Vine di@dddbdilonRadic BUhaag s_ﬁﬁs%%tetiﬁteip%éﬁz?f RGFSvehPr use in
CSP applications, which overcones the above-di scussed problens. 20 BRI EF

DESCRRETI Qo st falio PR DGR Pﬁ\@éﬂaﬁic_ﬁl@%blﬁf;ﬁcl-btfrﬁl@ﬁﬂdr& Quﬁ?ﬂ&hﬁ%ﬁéﬂf@t cl ai ms

particularly pointing out and disti nct claimng 'th i's regarded as

the presenty,deny&a; id@lri]ver% {Eﬁui?&lﬂ’e’ﬁg:t@gﬁﬁu@&i&'ggle%tljtoﬁi\f ARELIN 168D tl\agkngpsr e readily

ascertained fromthe follow ng description of e 1 nvention en read in

conj unct i onrWelsfindyR iAeRRIR35Y, WIS NET-sldd MPUeEL:s to MPe kb3 F

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



PCT/USI I 1/.19898 FIGS. 1-4 are side cross-sectional views illustrating
steps in a nethod of formng a mcroelectronic structure, according to the
present wuowenMmien; FIGS. 5-11 are side cross-sectional vip@EUseI4984sr ati ng
an enbodi ment of fabricating another enbodi nent of a mcroel ectronic
structure, according to the present invention; 5 FIGS. 12-19 are side
cross- sect i;00alsf be/ifRh 18/cBf Jaaekiwf260alThe tidrdehgirbaic Ma-236 i4 ayers on a

m croel ectronic structure, according to the present invention; FIGs. 20 and

2l are side, de[p@t?lﬁtb&ﬁ?ﬁﬂ QRAbsuMliEVBa@fial 284 cOPafigIRrY fofed ialiid ftat | ng yet
anot her enbodi'nent of a mcroel ectronic structure, according to the present

i nvention; Fl | datfdnQBDuSraé oS mponesntdipodeh 252 to
. mcroel ect r°8m%§“%‘§§12§8§5§2%0ﬁ\&ﬁ?% a ?n' (l:1r oel %@?roni c pp:é:kage core, according

1S T e 8 s s, 3

nul ti-chip %8 g e present invention; 5 and 26 are
-side cross-secti.qnal .vyi of the m ony W hhgyt a
ni cr oelPect roRiTEs! H%Wé{[é@?é\%fleex, CO&%P(?B?"(&%%S%SEP%%éQ\pér:oenggﬁ{%?%\%}eernt i gér%; 15 FI G

27 1s a si dfl%hrg%dig\isehgg%tg}lggl.{al‘%‘a()%?év%tg%e ﬁextcro ?01%&11?6&%(?61@5@&19@5@&& ronic

devi ce, as IS a cross-sectional view of a CSP of

a mcroelectronic device utilizing a substrate.inte own in the
art; and FI QRG“Q‘@S-iEheaCOE&%‘é@ E‘é{?{‘?@ﬂ%ﬂ‘ SR %nf)‘# wigh %@ﬁagc?ﬁ%%ﬁ? agglgé ectronic
device utilizing a 20 flex conponent i nterposes, known in th t.

DETAI LED DESCRSRRIORIas=omietip Vit Hant o ieo 6 fxjepel ?‘B’It‘al"gsvﬁ%ng

detail ed description, reference is made to th cC anyi ng, draw, ngs t hat
show, by vvaibl'lmdp 1 the sORdET ¥rrace e/l (Flioévnéﬁﬁ?iﬂ?rﬁ’éﬁi %‘&@” }déﬂbil ﬁéginfl?{venti on
25 may be practiced. These enbodi nents are described in sufficient detail
to enahl e tmeskghatdrial 28©pEXimate thezowuFive tRgey 276898 skilled in the au to
practice the invention. It is to be understood that the various enbodi nents
of the inventi ofhe uaé bhofigghcodipohent énierposar 252 fequitsd sliinganaterial yers ybich
exclusive. For exanple, a particular feature, structure, or characteristic
descri bed hesmithe fléxcongones iitoposs: 252 adecquirbogliting the, flepgpmpanenip| enent

wi thin other enbodi nents wi thout departing fromthe spirit and scope of the
i nvention. Inferpskdi 192010 thd hici®lecwotie diaRder Shesogluingarocesses droecdatively or
arrangenent of individual elenments within each disclosed enbodi mrent may be
nmodi fi ed W HiFgellt shepadiédsathefcoa s the@adiqape. i Rurthachese tipecoitingackageshave on. The
follow ng detailed description is, therefore, not to be takenin alimting
sense, 1and LHE BEANRS Hale pdoe rdlialisiegNt i nvention is defined only by the
appended cl ai ns, 10 appropriately interpreted, along with the full range of
equi val ents to W GBrel RovoulddicByaieRltd HévRIbp nkw appaatds s taghaiqued tee
nunerals refer to the sane or simlar functionality

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:



t hroughout the several views. The present invention includes a

m cr oel ectroni ¢ package fabrication technol ogy that attaches at | east one
m cr oel esw@ amigeoxi € onto a heat spreader and encapsul at espChveSAB9898

m croel ectronic die/dice thereon. The present invention may further include
a mcroel ectroni c packagi ng core abutting the heat spreader wherein the

m croel ectroni gdi al4heide @fssieechbianividwatllukeamp sepeinapsthdofiftrdng a
m croel ectroni c package core and an encapsul ation material secures the

m croel eCt rﬁ’im&el&'tl’éﬁlg'sﬁﬁctm"ete{éb&difnbeo MR BRkaE (Skntiohf t er encapsul ati on,
build-up layers nay be fa bricated to formelectrical connections W|th t he

20 m croel ectrgigg 5d1 ELILRIE crobd-§etionkt Geld llM&td’tﬁé &n §ﬁ18cRinhEht%f fﬁﬁhé’l@ﬁgf or
.fabrlcatlngamcroe ectronic structure. As shown in FIG

substant i al | 1¥otl%r gn%%dxnl%ﬁttof%'lﬁ&oélggtndn?t: RLQ¥tedgdoraili8o hﬁaptles%ﬁtrhlfveﬂf?%

preferably mal 1'y conductive material, wh may

-1 ncl ude bUt i E; lglfﬂrfgge 1%55—%% laFWexﬁsu@flﬁb ﬁéh&%}%rlufao S -ugl | oys,

nol ybdenum nol derum 4 um num al um num a the like.

The mat eri agyﬁggn g}ngl(érfogﬁcétf(ﬂlaceseflrugtuie, accmdl gtV\Qle. ngn !]i\%%{ CT/ tl Sl 11/~9898

spr eader FEOHGt érnally conducti ve

ceram c materi s ALSIC, AN and.the

under st ood tha’iall Iﬁﬁez%f?é‘gtﬁ %cfé?ss'ffﬁloﬂ lY eavsgéa%e%?ciém@g%Fﬁ)gcaél?léry ce such
as a heat pipe or aplurallty, of smal |l heat n the heat sin

As shown i nafatlsr eQ‘bOda‘H‘eﬁb‘l‘fé‘s‘F‘\?@eie‘é\t{f@‘r‘c ﬁt‘Gﬁt“’epg‘é’Pléi?%P%etm%ﬁﬁﬂtdWe)‘)?@bnduct| ve,
is patterned on the heat sink 102. The adheswe | aye conprise a
resin or epoxy THsed? aid 2Biarg edp qipssiveetioasl Havse @BHH%EPFF%O%%?‘%\‘@G? ate
material, such as silver or alumnumnitride. The adhesive |ayer 104 may

al so céPpr i sathmeriatoeleaiionie pagkags| cotsy acchuhngrln tegUesawsI VAR enper at ure (e. g.
solder materials), and the like. 10 A back surface 110 of at |east one

m cr oel ect r oni cFIi. 8 Isossidescrpisaedsigndrviavhel amwdshipanedepccpplingtg tht tach it to
t he heat sink 102, as shown in FIG 3. Preferably, the adhesive |ayer 104
is patter ne@rdsmttil’rvenﬁxppr oxi mate size of the mcroelectronic die 106. The

m croel ectronic dice 106 may be any known active or passive mcroelectronic
devi ce i ncl udi nBIGsh2# a6 dré stild @dsstsectiohalgiiovs Cifidshicraetentnonjc okt SRAM
SDRAM 15 etc.), controllers (chip sets), capacitors, resistors, inductors,
and t he |i kevithdine mMicedebetredt pakag i ecchfiingao ehegrrekatriatEntion;est ed,
electrically and/or otherwise, to elimnate non-functioning dice prior to
use. Agsshown i PRI bGBis dlsidecrdisakaivhil ieve atapsult ST ofamitrictiralic e, #uch as,
such as plastics, resins, epoxies, elastoneric (e.g., rubbery) materials,
and the |ikgnowgimdgpesi ted 20 over the mcroel ectronic dice 106 and heat
spreader 102. The dielectric encapsulation material 108 should be chosen

sufficiently viprpys if érofddebiidng Ao of PCSP 6f MiniGoelechbkis Uantd allikingal anar
upper surface 120. FIGS. 5-11 illustrates an enbodi nent of fabricating

anot her enbgglgs:ggggtmtg;po@e, NdsGhO®h §Ché MBiagast ructure. As shown in FIG 5, a
substantial I'y pl anar heat sink 102 is
F IG. 29 is 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



25 provided. As shown in FIG 6, an adhesive |ayer 104, preferably

thermal |y conductive, 6 WO (12/-47102 PCT/LI SU 1 /9898 is patterned on

t he heat wa e471€2. The back surface 110 of at |east one nPCTO80IREBISONI c di e
106 is placed on the adhesive layer 104 to attach it to the heat sink |02,
as shown in FIG 7. FIGs. 8-9 illustrates a mcroel ectroni c package core
112 used t oskidlbd intat et tgadbicatterinehsai. riokitebaades®odthat the vari@sent

enbodi ment. The m croel ectroni c package core 112 preferably conprises a
subst ant i al leynbphiafeats oftde8hivedtion, AM®duBRUEfieat, aktSRE nécesshialpmugadlly t he

m croel ectroni c package core 112 may include, but is not limted to, a

Bi snel ei m dexdiGéiaz i 1R ekanilie,)a paRRuRr RaAGRY sthRird)  Chatdtteisiiddoscridded hbid, am nat e
-material (a flanme retarding gl ass/epoxy material), various polyimde

| am nat e Mat@kdmkSionGRitASHe emBBAifeh@e QQil\?ﬂQﬂénﬁ%itHnKﬁler andodimbak | i c
materials (such as copper) and the Ilie. he m croel ectroni c package core

-112 hasgat | : I I hipLedd irst

surf ace5 116 @@P%@B&f[@g%k&% ofltiang%)cgﬁgggﬁe*e E:dgrggt%fi%l?t 0 légr?’ g[‘)r@ptgsb{eng second
surface 118 i I rQni. . i. 9,
b oot neih5 LARERARRL SR RACKARANR MEm AU S .
to, rectangular/sguare llda..15 rectangul ard square W t ogunded corners
124h, “ana cirRor BNETE S aRungm UL AR R SR SR W ape O the

openings) 114 is that ey. myst. be, appropriately sizes! and. shaped to house
a correspond?‘f?{:}a?ﬂ'gﬁﬁeftpﬁ%”{‘f‘gﬁ?tﬁ‘legidgscg'gaﬁ'?@etg?rﬁ %i"ﬂt,ztoigta\%f“i' " HEYPE cussed
bel ow. As shown i | G 10, the second surface mcroel ectroni ¢ package core
118 is 20 plsﬁ'&s&?‘@ﬁ!’:‘? #arglghe l%’ﬁﬁeé%ﬂaéfi““%?.dfe‘%ﬁ%i %ﬁéﬁt ﬁgéppfﬂﬁedafﬁaéﬁlaosi ti oned
such that the mcroelectronic dice 106 reside therein. The dielectric
encapsuPat i GRPieRtidEl Anterprged. dlophwith e fbld ranggofpaaivalepis thwhich teslimepdirc di ce
106 (covering an active surface 124 thereof), the m croel ectroni c package
core 112 (coPEfedagnftherdsawings fikerumergs fafrie e pame pesimjardbratiopflsy of t he
openings 114 (see FIG 10) not occupied by the mcroelectronic die 25 106,
as shown i n thogghopt theFensradivisvdct ri ¢ encapsul ati on material 108 secures the
7 WO 02/-471C2 PCT/USO1 /9898 m croel ectronic die 106 within the

m cr oel ect r oni ¢ Thapicsaye inyontion indRlean migypeledtrdnis peckapatbrication teChmolegybsequent
formation of build-up layers. FIG 12 illustrates a view of a single

m cr oel ect r dmtattahibes &0Gsemmeapsoblatteaiondi¢ bntd hdead isplestet andeneapsalpesitigt | on
material 108 within the m croel ectronic package core 1 12. The 5

m cr oellgct r anicweirodiObie/dife tieoeons &he presdnt theantn phayrfadthet ynchide @l ect ri cal
contacts 122 | ocated on the active surface 124 thereof. The electrical

contacts | 23nidfcelelr&ifit pickading/coe@ibuaigall heat Hirdadet wheyei thetmisbeletyond t hi n t he
m croel ectronic die 106. Only four electrical contacts

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



| 22 are shown for sake of sinplicity and clarity. As showmn in FIG 13, a
plurality of vias 126 are then forned through the dielectric 10

encapsul wto @mu7et eri al 108 covering the mcroel ectroni c dper/asel/4edssurface
| 24. The plurality of vias 12G are preferably formed by laser drilling, but
could be forned by any nethod known in the art, including but not limted
to photol it baedRPN2 méy Abdinaluild, puois nedmeitedtto, Weermpicemdh@Beicerafir med on t he
di el ectric encapsul ation material upper surface 120, as shown in FIG 14,
wherei n a pafaidral, fkh 8aaBiof AlNpend thSlikd. ult & fluter afdecaiomitbatitheehenr ace 128
extends into at (east one of said plurality of vias 126 (see FIG | 3) to

make el ect rigGakdes 90 @sild b emeiichpleckievipd sikihd 4 feadpipe onapiotalieoftmaties 128
.may be nade of any applicable. conductive material, such as copper,

al um num arl\@atﬁ;‘:f’#e@%ﬁthhﬂﬁé gof sindhe plurality of conductive traces 128 may be
formed by any own technique, 20 including but not limted to
-semi-additive phatiag ARGPAGh Al HOByEPCot RN HifRly Shdad@aphar y

sem -additive pﬁa I'ng techni'que can 1 hvol ve depositing a seed | ayer, such
as sputter-deposite | . I - j ; | &leBSly i C
encapsul at i (?HR?%E?J&I%Q?Biﬂgéﬁgi@e@?:atdq%%g?%?goﬁaeﬁop@? {Sgrg (r?leesgi (ggﬁt ﬁ{a seed

| ayer followed b | ectrol yti | ati. . <10 as o copper,
on the seed "i’aé'i}é@y ﬁﬁ%‘g‘ﬁﬁ%ﬁwgr?/al@ﬁgrﬁ(ﬁglg%%a?.{lcﬁﬁ%t%fg%%g%lt ;eurc ﬁg%jﬁv r@leJagLPg? §n|2ayer.
The patterned resjst layer is ri d and.portion yer not s
WO 112/ . 171HBtrigeTTiS agee Vf‘y@%f@é@%*%%ﬁﬂ@"‘}]wg Imaet;t/aé(rgn%?@%{e%lla{)?s% a elél\%t her eon
is etched away. O her nethods lgf_for.m']r}g tﬁg q{urality of conductive traces
128 will be m§ling emperagirg KesCORs PRERIPRIRE % “As shown in FIG 15, a
dielectric layer 132, such_ as epoxy resin, pol %/:i mﬂ)g bi s enztgcycl obut ene,
and thd0l ke, i & beckpubsg b ehat %05?0\*%??‘?508 dH8 R PeRd P8%es 128 and
the dielectric encapsulation material 108. The for mahk?p? %f‘i}l hﬁl dtil electric

| ayer 132 meagherivedaysr a0 aspchuihip e beah Sk 40% 8 showidp (- 7g FEUE @RSt ™ i i t ed
to filmlamnation, spin coating, roll coating and spr a)(-on ,depo%i tion. The
diel ectric |aipesiee layertl fbispaserast tojthnapatoxnatasise ofrtas wicaenisrtpnic disd Y8poxy
resins available fromlbiden U S A Corp., Santa Cara, California, U S A
and Aj i nonot Bhelnigroalectronic dice B mpxibe anuduvo e pefivg or pasgvamigreelgedrosiiown in FI G
16, a plurality of second vias 134 is then fornmed through the dielectric

| ayer 132. Tdewicplinulading, putofot Bmdehi, gl (CRES), msmpryd DA SRAMy #BRADY | aser
drilling, but may be fornmed any nethod known in the art. If the plurality
of conduct i vec ., rcames ledsA8hip setslptapecipad Feiswis, pidactorsganditbe [ikaurTdei ty of second
vias 134 in an appropriate position, or if the routing is constrained in
such a way 15idréadctrstiy dedaob hiepadfemiely tatedpeiatricatiy and/emgrwiss, e blimipaisoner
delivery, inpedance control and cross tall; mnimzation cannot be net,
then other pgydfinbfoniiy dikteprivptdisetive traces are formed in the plurality of
second vias 134 and on the dielectric |ayer 132, another dielectric |ayer
formed thereon, angoRRG PRY. 4P GeRbkit ¥n@bsititg materfabl 08gshichns,isheh adi el ectri ¢

| ayer, such as described in FIG 14-16. The layering of dielectric |ayers

and the 20 fopontio6,0b, GRRAUEIINSiCE S RBLEF mBeridigpaatRdikd s ddpotikd Vi al
are in an appropriate position and electrical performance requirenments are
met. Thys, pQIdNRicRelRsii®@k&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



conductive trace be forned fromnultiple portions thereof and can reside on
different dielectric layers. A second plurality of conductive traces 136
may be fwonediziatherein a portion of 25 each of the secondP@l/us@i49898 of
conductive traces 13G extends into at |east one of said 9 WD 02/.171&
PCT/USIT11/-4')8 18 plurality of second vias 132. The second plurality of
conducti ve fgmpaanedabtheaeh sinkah2dEhabacl mattaeg 1 phaf dt B8st(canmisrbdecgredicar ea on
the traces demarcated by a dashed line 140), as shown in FIG 17. Once the
second pl ur ald oy iPlacearnsluld ddnesivd lagee s 04 Bttt tolthe hansihin g0 acishovdsdn are 5
formed, they can be used in the formation of conductive interconnects, such
as sol der byijgs; solder balls, pins, and the |like, for comunication with
.external conponents (not shown). For exanple, a solder nash material 142

can be di sposedpyes otifiguaRs 2 itkrdi&dBaipaskabaV¥RE 1 LB@scaisifablicatexre ond
plurality of conductive traces 136 and landing pads 138, as shown in FIG

18, A phuraldibpe Rl of HEbrdsBl BRodiehi e aliciBtielRble fiBlgE bt 10 142

e
to expoSe at least a portion of each of the |l anding pads 138. A plurality

of conducti v u 4 1 :1C QI J¥Bk as by
screen prinﬁﬁ% N%%?ﬂé?O%gi#g9?@$P§@£§?%§Q§“?§?¥baﬁ%ﬁﬁﬁﬁgg orogéHgggwn

pl ati ng techpi ques, on the.exposed pQrti of. .8 . I | :pads 138,
as shown i nq% %'Ci?f.lec%? nic packg %oéﬂflszelﬁgyulﬂgﬁe]?%Eogtdgﬁ(lt;tk%g%lte:dﬁg “bui Aaglf)&?ayer
fabrication . technique illuystrated jn FlGS. -39 i with the

ni croel ectr 6‘% faging { 3%‘1?? {ﬁsg‘q?ﬁ%@ﬁmlnﬁ{eﬁa&r% afil%g.j[ani n?téﬁ%ﬁseé@?ﬁalthlaﬁlgt rate

anot her enbodi nent of the present inventian., As shown.i.n FI G 20, .the

n croel ect rd'ﬁﬁa@‘&ﬁagﬂksé/ﬁgo’@dg@eri Jp VRILOUS PP éﬂ?‘??la{r’lﬁ’f%&g\é@?ﬂ%{ﬁeﬁa & terid,

m croel ectronic die 106 with the diel ectric encapsyl ation .material 108

di sposd@ ovendthsdiks; anddestallic paisrials fugikasigeprert sy tf’)ﬁ E‘feoél} hg IFIBHFErR S kage
core 112, and in portions of the 20 openings 114 (see FI%. 10} not occupi ed
by the ni cr awckage coisild2 dpseat 1. onpgpendigalipicetending theetvaned s 21512 may be
about 800 umthick and the mcroelectronic die nay be between about 725 um
and 775 um (uheekiésf thsfmigoeleatanippaskage corsi ldR to aronppsag seserd SUeAceor 8t he
dielectric encapsulation material 108 is renoved using techniques such as
by etching, dfthgmicnetiastpniopadipgacdeed RalAsmbevain G 9 phaereninge) | thmdhi ch
stops on the 10 WO 112/.171C2 PCT/U SU 1 /-49898 m croel ectroni c package
core 112. Thiesofpnystiaglesndsizibstding,ibat hof linvited t% rectanpwiyrasare df4adi el ectri ¢
encapsul ation material 108 across the mcroelectronic die active surface
124. Furst herretabgulaatinawith epsdat @reondydbs ad circula déed Theonbalimisatioaon
illustrated and described for FIGS. 13-18. 5 FIG 22 illustrates a
plurality ofakies oel Sepd shhComdhing(sl 06! ietnapsyatidd appropridtéie sideddndct ri c
encapsul ation material 108 within the m croel ectronic package core 1 |2.
The i ndi vi dug]apdd 16 hB@le@ofredpofdifi Gerdddrony dichedicsitingeih,ak edl b disgisiednes 146
(cut) through any dielectric |ayers and traces (designated together as
bui | d-up | aygd|owk48) and the mcroel ectroni c package core 112 to form at

| east one singulated mcroelectronic die 10 package 150, as shown in FIG

23. 1t is, of coW$BwnUNERT 3baRdsdhiat subfie hictbeRbirdnic pdckiecbeall@ed roni c dice
106 need not be singulated, but may be left as nmufti-chip nodul e.

Furt her gpr e, 1%&%%{?&?@%%%&9@?0@. &6 pchindd 10e8€ pBaiioree shdhengame in function

or size. Moreover i erstood that a plurality of mcroelectronic dice

106, which may, dif 'Lcidri}:esli%ges aﬁhé‘rém.c'ﬁ"f-\é)&ele&ﬂb'Er@af?ﬁtla%@ﬁﬁﬁ‘f‘eﬂhlaltogds with the

. ( S
dielectric encapsuﬁfna[jl on nmateri
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



15 108 within a single opening of the mcroel ectronic package core 112 to
forma multi chip nodule 152, as shown in FIG 24. O course, as

i1l ustranao2/471621 GS. |1-4, the mcroel ectroni c package corBCI/US01/88®pt i onal .
This, mcroelectronic dice 106 may sinply be encapsulated in the dielectric
encapsul ation material 108, as shown in FIG 25. The individual

ni cr oel ect r ofligroelpeironzalia OB witlén theemciotlagudnat padkaak ong 112 mabprdfides( cut )
through the build-up |ayer 148 and the dielectric encapsul ation materi al

| 08 to form awrficearst forsebsiquegufoahatbnmf buitBheRyeroni ¢ di e package 156, as
shown in FIG 26. Having thus described in detail enbodinments of the

present inventi dfiG. 12 illustrdés dvidebsi single hiabelédnonicACIVsi Atk pd@hb & B t he
.appended clains is not to be limted by 11 WO 02/ 71(2 PCT/ USQOL/. 19898

particul ar ddiebciris enedpsdlaidnimdterial 168 RN ehedBTBfkleBditpacRie TRV 12PRAL €Nt
vari ations thereof are possible without departing fromthe spirit or scope

-thereof .5 12 midf61€ctidhit i1 0614 WRsWhadiud ' 1Sty I.GHLORl ectroni ¢
package, corrprli si ng: la heat si nk;S PCTl/l Le\%%ﬂl%l%g%%%ﬁ gdﬁf%}asg?“ggﬁgtea

m cr oel ect r oph tedbMye AMAGRY 28 Ak Y6 Q@E%Fgo&?a@% 3 Q%Celfecﬁ%é{lﬁcgog?]eé?cjrﬁ; A

| east one mcroel ectronic die back sur acen 0 sal

an encapsul atd §R IoBdw il Ld heat, si and sai d

i croel ectronic %@t(g(gtsﬁti’;‘e S‘ﬁ?@é@%ﬁ%ﬁ%ﬁgnﬁi &t 10@[ %%%H’f ‘%ecﬁ%@ﬂ(%\(ﬁ’@c&f claim
1, further ipfjﬁggm,nafopﬁﬁc%gf%,gpﬁ%&%#%g .tg/i sposed on an upper surface of

sai d encapsul ation nmateria det ectroni ¢ package of claim 2,

wherein said bui . & gonprises .at st one conductive trace

di sposed on sai ddl Sgskg‘gﬁénuylg% iléﬁ%?@ iogi”aﬂb) © thep formed thypughdhedigleqitie t i on of
said at,] eas ne,..conduct.i ve trace extendi ng through said encapsul ation

mat er i a‘d to %:"c‘):%fsé{l(?ﬁogﬁ’ia%" ltl%lgéﬁ‘éet““%ﬁ?? W‘@Flﬁgtl“é’é‘t ?‘ég?tb’eéﬁ“éacaé%v"ﬁhesur f ace.
15 4. The mg¢gro e(%tro L, package of claim 3, wherein said build-up | ayer
further incl @Hr § at Vllaégsi?a'ﬁr?ée BrRlly darmed by lasgrekrillinesbussewld ba famed basty a
portion of the encapsul %Ei on material upper surface and said at |east one
conduct i ve tPEEAIkngyy igthe asl incluging bytecs limnited frckhetdlithestaplice  ext endi ng

t hrough said at |east one dielectric | ayer to contact said at |east
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 plurality 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 layer 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



one conductive trace. 13 WD U2/-471C2 PCT/USU 1 /-49898 5, The

m croel ectroni ¢ package of claim1l, further including a thermally
conduct i woO @dt1eei ve | ayer di sposed between said at | east BEBUS01/49898

m croel ectronic die and said heat sink. °~ 6, A nethod of fabricating a

m croel ectroni c package, conprising: 5 providing a heat sink; disposing a
back surf achavfig tht ldyemsf maaelacthaedreis eicherd avayi Othadjmetheds of formiap theheat

si nk; disposing an encapsul ation material on said at |east one

m cr oel ect r ghirglitdbfcontaktisairtcen @28 will bkapparefit t& thogehskilbedtilmon adf cl ai m 6,
further including formng a build-up | ayer on an upper surface of said
encapsul ati on MRt eowal in FEG. 1Ehedigrtifio thyef 132] fichad eponk ess, polyinridé,ng sai d
.buil d-up layer conprises formng at | east one via fromsaid encapsul ati on

material uppEberdEfcRibRiche adiid 1Rk, ik 8RSdse@bRr He@l@alitg of condiaiveinaceadtBve
surface and di sposing at | east one conductive trace on said 15

-encapsukat i QRq R &dclic BRRNIaB hAeRal 1WDETRY fBrrfatiRAOF tHRJidMcufAhybr 282 | east
one conductive trace extending through said at | east one via to contact

sai d at |eagy %@%plmeféd B1aR¢ KhAMH Srodis€ iRldingSu® HotlRGR tdfiln] Réikmibhod of

claim8, further 1 ncluding” disposing at |east one dielectric |layer on at

| cast one 20PREefha (0 ERRERRN Hal B ARARDh T MERAE MO AP EPRsR C T

| east one 2 I've rough sai efectric |ayer,
and formng.at J.east one 14 02/[ 71 RPCTL/ e d ductive
trace on sai‘%lvea{‘%rl aé%?i‘?%“?'%%?%\?ﬁ%'reé&]ﬁa\éallﬁ%ire ?@ﬁb{dﬁ@?)ﬁ%@ g%ér%%rggt hr ough
said at | east on ielectric |layer to ntact said at. | east conducti ve
trace. 10. ,élﬁ'?{:&ﬂ&?‘@@k ﬁo{'l’%‘ca“ﬂ%l{'ﬁﬁlgt,o [ggrﬁ)’?lﬁgt ﬁ%?m%s’ﬁ?}g‘évt elsSEPf’E?gé'a

m croel ectroni c package re havi a.first.s ac d opposi ng second
surfacd9 said nﬁé?'&%’f‘b’(‘}tﬁ@n\%aﬁé’&jgbg% V@UE%&tgﬁnﬁﬂﬁ%}h@ﬁ@‘ ti‘ﬁeni ng
defined therein extending fromsaid mcroel ectroni.c Igaf;k_ag‘i c%e first
surface to shglertiis lysdpecThorpraliyptpesqad ¥igs B4is prrfaaly Frued by {fir e sai d

m croel ectroni ¢ package core second surface abuts said heat sink; 10 at

| east one nidsiting butmayrhedorned agy s)sHwd4newn Withe ¥hi d at 1 east one

m croel ectronic . .
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 routing 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



package core opening and adj acent said heat sink, said at |east one

m croel ectronic die having an active surface; and an encapsul ati on materi al
di sposedwanozai& m croel ectronic die and in portions of aPCT/@asl498yse

m croel ectroni c package core opening. 15 11. The m croel ectroni c package of
claim10, further including a build-up |ayer disposed on an upper surface
of sai d encaphitdlist pisaconatveasi 132. ThsecTivelmlity of becicibritbcack ag iaflugd ai m
11, wherein said build-up | ayer conprises at |east one conductive trace

di sposed on sé&indingmedp38i{aatenlangedates bh #e ttapRalematalca®g a dihed i1 M)ARN ti on of
said at | east one conductive trace extends through said 20 encapsul ati on
material to slemndaflGai7d at (east one mcroelectronic die active surface.
.15 WO 021 -171C2 PCT/U SO01 /.19898 13. The m croel ectroni c package of

claim 12, wher ei@ncsaicthebatid furaity bBy&iduftie g IBQQAMﬁﬁnaﬁqg'g%sx‘%s%e

dielectric layer disposed on at |east a portion of the encCapsulation

-mat eri al5 uppimsd]ife3Gan BE LstdSRind f%a&i&@ﬁcoﬂ&\ﬁti@@ﬂ@ﬁ&}nh%gs, gl,Ec‘?l%g Sol?é]‘d at

| east one second conductive trace extendi ng through sai |"'east one

dielectric | Burps, LG @RS Bhns and M@t ol ERRhuABSIOR SUELIn ol AGE by The

m croel ectroni c package of claiml ereln salrd encapsu Fial

i or ool oot rone Racsoatap L PREEIS: ks S Rl Sy

one. 10 mi cr oot SaPPEPER Ayt BTy b RBReb R e dRadfnipd m 1o,
oroup. conei st SPBTARETdf PIOORD 5T S s B it saREr ma sy
o ol arth 10, 1RUPERERe PrIEFTAPIRon B el Rhie indié buficas frumabiiesi vo | ayer
di sposed bet ween sabd at 4eash ﬁgﬁﬂﬁicroelectronic di e and said heat sink.

1 S. A net ho?"SFHWEBrPRST 1 g 2 Sorwps canbeiopaed sirh as by pseangiringng

provi di ng ad%&@t si nk; di sposing a back surface of at |east one
m croel ectr I gyste fé?HP‘é(% a efow prepesseu by mown plktingitechniques, on the

exposed portion of each of the landing pads 138, as shown in FIG 19. It 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 800 pm thick and the microelectronic die may be
between about 725 pm and 775 pum (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



WO (12/-471C2 PCT/USCOL /-4'1S | R abutting a mcroel ectroni c package core
adj acent said heat sink, said mcroel ectronic package core having at | east
one openwwmodgfiéned therein extending froma first surfacRCOUSSIAYES

m croel ectroni c package core to a second surface of said mcroelectronic
package core, said at |east one mcroelectronic die residing within said at
| east one mi W%@#l@éltoﬂ@ma@kagaemm& opeénpmgidedt sipagitially anifenctajekndsabf on
material on said at | east one mcroelectronic die and in portions of at
(east one ni diebbelrigeheaprilationacdagd 10Daceoss frrmingeledibonicldie adtii kaghcef 24! ai m 18,
further including formng a build-up | ayer on an upper surface of said
encapsul at i oRumetr ébriadtionk@p28re cdidict® thodmilbr mdrmensiBustiwe8 hfd desb@eqi N9 sai d
~build-up layer conprises formng at |east one via from said encapsul ation
mat eri al uppéor F§G¢.flad8. to said at Least one microelectronic die active
surface and disposing at Least one conductive trace on said encapsul ation

-mat eri als upper UG 2T Rlustfi@ragilitality PP Flidr&lectrbnic Aicd 186 e:'nc%?ﬁ‘iatéﬁﬂ?ntl?fﬂ@du‘:t e
trace extending through said at |east one via to contact sald

mi cr oel ect r offefclic @n&pbilitn HaatsHAl fl@tpﬁnm?r the li l?f%efE&Hh Qpagizfg%'c&‘erﬁ%ofrh{ ur t her

i ncluding disposing at | east one dielectric |ayer on at [Teast portion of

Lhe encapsul gl Hd@koPREE 1686008 200in) SRl 1LSARk (NS eguct | ve

trace, formng a via throug sal di e ayer I east
one second cg I ric ortion
t her eof ext eng%&%drn\c{)ﬁla &ggﬁd &Algé@legg%ée?ttg%e fsT 8 ké‘i’ cﬂprl?yc?’ ?%l@équ{ Iocont act

d at | five t PCT/ US(1 1/ . 19898 22.
The mt hoﬁaiiﬁm Z?C‘F}r?[iﬁ Bl e o ol %eaéta‘i(’ﬁ B IO E ORI 2l on

sai d at,J east pne crogl ect ng fﬁf}' din rtlons of at | east one

mi cr oel ¢t r ofAE %a aajé T ge §iSc rﬁ?P‘iS%é@ ﬁ?t%?fb‘%‘ﬁtrfﬁe Biityedfcapsul ati on
material on said a@_ ? gg croelectronjc die, in portions of at |east
one ni croel eBFEICEONSJiE5JL0 B @obiretinavliieds iyt mayibg 1f aspdishipraedue. package
core first syrface. . The nethod of claim 22, wherein abutting a

i croel ectro ‘?’@eb’é%rﬁ’afg%“%?"é“&ﬂi"&é‘@ﬁtl0@&‘?‘?6 nle the same ia imsHipsersizgbut ting a
m cr oel ectroni ¢ package core, which is thicker than said at | east one

ni cr oel ect r oMPEOHelt ‘%ﬂljdéré@ﬁ@ thata plursdiof sniereelectrbnicklies 196t Whidh ofay differ m 23,
wher ei n di sposing said encapsul ation material on 10 said at |east one

m cr oel ect r dfisize @héfugptdon, notwbbtt ¢ngpsubpfedatithl thaditlectrie emdapsudegion atatevial ¢ package
core opening conprises disposing said encapsulation nmaterial on said at

| east offe m Woeithin & single opetiieg ofitie mardelcotreniopackhgd w@est12a0 gorf CholEl ect r oni ¢
package core opening, and said mcroel ectronic package core first surface.
25. The et hab wbdwé a5 Ina@ehowhun Fi&r24i ncl udi ng renoving a portion of said 15
encapsul ation material on said mcroel ectronic package core formng a

uni f or m t hi ckne$X¥ 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



of encapsul ation material on said at |east one mcroelectronic die. 26. The
met hod of claim 25, further including formng a build-up | ayer on an upper
surface w0 ®ai7thzencapsul ation material. 27. The net hod of PCT/HBIW288 wherei n
form ng said build-up layer conprises 20 forming at |east one via fromsaid
encapsul ation material upper surface to said at |east one 18 WO 02/.17102
PCT/ USO1 / 98pstiedlarrdstailesat fayti i tigi abowrdesaription rab awey apyireit epiagomghatofl east
one conductive trace on said encapsul ation material upper surface, wherein
a portion of arspoghitde witkes Hemnergdomdthe pivieotscaeahaxdfendi ng t hr ough sai d at
| east one via to contact said mcroelectronic die active surface. 5 28. The
met hod of claim 27, further including disposing at | east one dielectric
-layer on at |east a portion of the encapsulation nmaterial upper surface and
said at | east one conductive trace, formng a via through said dielectric
| ayer, and form ng at | east one second conductive trace on said dielectric
.layer, wherein a portion thereof extends through said at |east one
dielectric layer to contact said at | east one conductive trace. 10 19
. A5% A A@. ASu9. Ayu9. Aya&. Al a& ASNI. A& Ay&. Af & AL& A(& Al ;
& AyN&. Al & A( & Aa9. Aa9 +, wEY X» 7
+: ~ytojd_ZU] ca] ca] cal] ca] c: a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
~a] ca] ca] ca] ca] c™a] ca] cMa] ca] cal] ca] ca] ca!:
ir'j@zé&t|vqgl gb] X c]ca]ca]ca]ca]ca]ca]cha]ca]ca]ca]ca]ca]calca]ca]calca]cal
cal caUlca] ca]ca]ca]ca]lcalcalca]calcalcaljcaljcal W!lecl!UZ g w
#t ##' $E$$S{ vql gb] X] c] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] c”a]ca] ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! $?WOLCLEE d' ' (h(k(u(()) 6++, -
----W./)/ul//*0-080J0| wmhb] X] c] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] cal J0O001T113_ 345\ 555
6[678 88' 8y889" 99: s:

; A<<}xsni d_Z] c]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal <<| ====Wt? @@ @aaaRA>CCCDs DD( EFF2G
GGEKHXHKHHI - | } xsmhc”~Y] c] ] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
aJ calcalca]calcalcalca]lc a]ca]ca]ca]ca]ca]ca]ca]cal-I1}11/KKLMIMUNF NN
PPPP1PI QQRMSTU UwWUU' Vz VWVWBWNYWWA wr mhc] X] c] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! WAWK] Xi
XpXXXXXpYYY  Z2Z[ Z\\ 1 &] ,]1 9] K] ] ] =~"" ““zupkfa\W]ca] ca] ca]ca]ca] ca]ca]ca] ca
] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cfaU] ca] ca]ca]ca]ca
I " CaSazb bkbzbb(cSc ccdeueeef kf f f Ggggghhhriii!jjjj{vqglgb]X ]]ca]ca]ca]ca]ca
] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]
ca]calca]ca!jj kbl m Il nbmm nBnKmmoTooopqqq;
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CLAIMS

What is claimed is:

1. A microelectronic package, comprising:

a heat sink;

at least one microelectronic die having an active surface and a back surface, said at
Jeast one microelectronic die back surface adjacent to said heat sink; and

an encapsulation material disposed on said heat sink and said microelectronic die

active surface.

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.
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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.

10 7. The method of claim 6, further including forming a build-up layer on an

upper surface of said encapsulation material.

8. The method of claim 7, 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

15  encapsulation material upper surface, wherein a portion of said at least one conductive
trace extending through said at least one via to contact said at least one microelectronic die

active surface.

9. The method of claim 8, further including disposing at least one dielectric
layer on at least a portion of the encapsulation material upper surface and said at least one

20  conductive trace, forming a via through said dielectric layer, and forming at least one
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5 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;

10 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 iﬁ portions of at

least one microelectronic package core opening.

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

disposed on an upper surface of said encapsulation material.

12, The microelectronic package of claim 11, 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 extends through said

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

14.  The microelectronic package of claim 11, wherein said encapsulation

material covers said microelectronic package core first surface.

15. The microelectronic package of claim 10, wherein a thickness of said
microelectronic package core is greater than a thickness of said at least one

microelectronic die.

16.  The microelectronic package of claim 10, 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.

17.  The microelectronic package of claim 10, further including a thermally
conductive adhesive layer disposed between said at least one microelectronic die and said

heat sink.

18. 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;
16
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5  least one microelectronic package opening;
disposing an encapsulation material on said at least one microelectronic die and in

portions of at least one microelectronic package core opening.

19. The method of claim 18, further including forming a build-up layer on an

upper surface of said encapsulation material.

10 20.  The method of claim 19, 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

15  surface.

21.  The method of claim 20, further including disposing at least one dieleciric
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

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

5 said microelectronic package core first surface.

23.  The method of claim 22, 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.

24,  The method of claim 23, wherein disposing said encapsulation material on

10  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.

25.  The method of claim 24, further including removing a portion of said
15  encapsulation material on said microelectronic package core forming a uniform thickness

of encapsulation material on said at least one microelectronic die.

26.  The method of claim 25, further including forming a build-up layer on an

upper surface of said encapsulation material.

27.  The method of claim 26, wherein forming said build-up layer comprises

20 forming at least one via from said encapsulation material upper surface to said at least one
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5 28.  The method of claim 27, 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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