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M CROELECTRONI C PACKAGE BACKGROUND OF THE | NVENTI ON Field of the Invention:
The presewD mwAv@Ati on rel ates to apparatus and processes fRET/tReF ng

m croel ectronic dice. In particular, the present invention relates to a
packagi ng technol ogy that encapsulates a mcroelectronic die wwthin a

m croel ectroni ¢ patNEEERAFED CORE MICRAEIECTRONICRACKAGE or mance, | ower
cost, increased mniaturization of integrated circuit conponents, and
greater packagi ng density BACKGREHMNID & VENTHO ongoi ng goals of the
conputer industry. As these goals are achieved, mcroelectronic dice becone
smal l er. O coticddof thtinverdivh: Ghe preseat mwerpivakeiatesty agpnatind andrpespesseefort hat t he
entire mcroel ectronic die package be equal to or only slightly Iarger
(about 10% packapdmichelectrdiic dite ein @hrtichier, Meyr@ehtamenticn ©latds@ 4 t sel f . Such

m croel ectronic die packaging is called a "chip scal e packagi ng" or "CSP".

" As shown i rpabkdgingd8chnblopftheSiRcapsiiatey & fidradledtoaici diwitih h dristBelbddoffcs directly
on an active surface 204 of a mcroelectronic die 202. The build-up | ayers
may incl udeyagkge@b@ctric layer 206 disposed on the active surface 204.
Conductive traces 208 may be forned on the.dielectric |ayer 206, wherein a

portion of eackfONGHCAKY HidHePfdfofHghcE ABHBIS:, ﬁkrgbss%gﬁfirger 66{5“5{"“ 212 on

the active surface 204. External contacts, sucC s or

conductive :pi &{”ﬁ’% i ] . ), may be
fabricated l? {ggléfeféigirf'ﬁga yh%noﬁ%ﬁa}jc?gzgfaﬁag%@god%g&@gﬁg{tgégﬁ(té\}g&?c?gsg%@208. FI G
20 illustrates. X ] | der |1, 14. whi ¢ re
surrounded n%&g&?%ﬂ%gﬁtﬁ%ﬁpuﬁ%%@%ﬁ fgsitg§%r$%?l I%gg |}é1§"ee(?:jtrﬂcc e:'%‘ig%‘?“:zoe.
However in such true P, ~the surfac [re rovi ded, by the.m craoel ectronic
e act i ve G resene S oabotird e G BBl as R ety etBiF Bedfe or " Vo
02/ 2159S PCT/ . USQL/ 26949 .al.l of the external .cqontacts neede 0 contact the
ext er nal ccﬁ‘?ﬂf?rf@’r‘ffoegﬁg?m%ﬁ‘&%‘)k%% ee@g?ltt%%oqlx,gkgbﬁ%gargﬁ g’ﬁS‘étlcleBc/‘ttPoni c dice
(e.qg., logic), Addjtional surface area can_.be provided with the use of an
i nter poses,30§/aébﬁnat§e $i7&0Qftas m&rogfeegﬂsg%hﬁs g $ug m*apge%fimearrafkwnga f1 ex
conponent (substantially flexible material). FIG 21 illustrates a
substrat e iipe@dled@selip see neskagie” &1 1 oel ect roni c die 224 attached to and
in electrical contact with a first surface 226 of the substrate interposes
222 through sméisisheypn didGp2), frae G5B invlyes takeieating buildeyp lpyars diregtigopan end

bet ween contacts 232 on the microel ectronic die 224 and conductive traces
234 on t he astitsturface204mif e mjereedectfonicgtie 242 fThe duikbap lafgremepingide pve traces
234 are in discrete electrical contact with bond 10 pads 236 on a second
surface 238lidécttihays 296 tisposed bmtheppidessrfa@208 hCondyhtive tease 203 mdydte ext end

t hrough the substrate interposes 222. External contacts 244 are formed on
t he bond pddsndd3 thes dielactriataysard0dewhdreih lpprtiohloéeack cenduativedmnt 208 s 244 are
utilized to achieve electrical commnication between the mcroel ectronic

di e 224 andoanctext lezsnahe @htact21? oalthesaettecsurfaceo?04s [Eaterjal cohfactEhaichiae of t he
substrate interposes 222 requires nunber of processing steps, which

i ncr eases tsoRlecbdlls opEoridbivp pinks &geontactovith areatelnal canfipnetst ¢nadkhdvg, maml |

sol der balls 228 presents crowdi ng problenms which can result in shorting

bet ween t hebeShBHcated @ €ledtridaily bontat? & 18astlomeasdnictseiice A04.f FIGIDO ilRstrates
inserting underfill material between the mcroelectronic die 224 and the

substrat e if ShEANLBntdtLad BIdef BAIE N4 GAfh aRd NAbIHAB] BYEsdIder Adsk Mafefials €
mechani cal reliability. Furthernore, necessity of having two sets of sol der

bal I's (i.e.51630%kd diélﬁétfi@fay&@bk.SngrgveﬁHPEu_@PfFrﬁé 08b, (KORHAG e ftiddpachi eve

connection between the mcroelectronic die 224 and the external electrical

system decr iy GFhQ IR forly doBEndTpFdVRRlRGIgh Qs Fbe
. package. 2 tﬁ%ﬁ%&?ﬁ@ggr%gﬁe%&l/ 269%8 'Ir'ﬂéyr&eOP o?dg],pﬁl{vt \Xoﬁl}gg] be aedvant ageous
to devel op, new apparatus and techni ques to provide additional surface area
to formtraces for use in CSP applications and elimnate

VA
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the necessity of the substrate interposer. BRI EF DESCRI PTI ON OF THE

DRAW NGS Wi | e the specification concludes with clainms particularly

poi nti ng voob2/2rsds di stinctly claimng that which is regardedTasoihe4pr esent

i nvention) the advantages of this invention can be nore readily ascertai ned
fromthe follow ng description of the invention when read in conjunction

wi th the aelofitheexienpl dordastsmgeded o edmtashithe tQteffhlZomponent Grot ghimwindfe vi ew of a
m croel ectroni c package core, according to the present invention; FIG 2 is
a top pl an ceitan Gfpesoimicreeicreatc dire @.godedidge core havi ng exanpl es of
alternate m croel ectroni c package core openings, according to the present

i nvention; Fl CAditibsal aurfice area caxsle-ppeddddonid] the ussofah irerposer, @adheasar oni ¢
package core abutted to a IS protective film according to the present

i nventi on; shlstrate4siibstantisilydpidinaeisalsaetfleRRainpieBy\(s@bstamtislilyoRdxeslé r oni ¢ di ce

di sposed within openings of the mcroel ectronic package core, which al so

abut the pr@i@Rl)l VGF21 iMustAtS @'sehsiate iferbbiRr PIXRR M alni¥@BlebRihic dib&24 5 is a
side cross-sectional view of the assenbly of FIG 4 after encapsul ation, 20

accor di ng tRadnB& tdPArRISE BlectibM SEHth® With et strricd 226 8F M6 s sRRS imépdsepnal view
of the assenbly having m croel ectronic dice which are thicker than the

m cr oel ect HORI I i i resent
Mventi on: 22 o R A o s T R R ba 126300 Uhiled kel Pl oo

view of t o859 Bt Qleeli 0822 hcal Bl BLEESAAE bk LIBWIAS uBERiles eOVEC,

according to present 1 nvention; i de cross-sectional view
assenbl y, - ARSI 2P0 B eonREe MR 2o Eae Moot el AR T Bohdc’ ©

i cr odf et PO 6dnE et et 208 S npapeaPrSinictegr 22 ARpUEYE IS package
Con s ooty R e 2 s Gonily TS BB L o
posi tioned_ thereon, accordi ntlg }o the present invention; 10 FIG 19 is a

si de crossbeudpadseas (shpunagsolder balish Theresternaboontasts 244 arswiilized to gchigye

electrical communication between the microelectronic die 224 and an external electrical
system (not shown).

15 The use of the substrate interposer 222 requires number of processing steps, which
increases the cost of the package. Additionally, 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 between the
microelectronic die 224 and the substrate interposer 222 to prevent contamination and to

20 increase mechanical reliability. Furthermore, necessity of having two sets of solder balls
(i.e., small solder balls 228 and external contacts 244) to achieve connection between the
microelectronic die 224 and the external electrical system decreases the overall

performance of the microelectronic die package.



present invention; FIG 20 is a cross-sectional view of a true CSP of a

m croel ectronic device, as known in the art; and FIG 21 is a

Cr oss- secwoanalsei ew of a CSP of a mcroel ectroni c devi ce RaT/US@I2e99a 15
substrate interposes, as known in the art. DETAI LED DESCRI PTI ON OF THE

| LLUSTRATED EMBODI MENT Al t hough FIGs. 1-19 illustrate various views of the
present i nvent ilgarefarpdtwoylil feadvgntagesuniotderdlamuew apporstusang teshniqusstect r oni ¢
assenblies in precise detail. Rather, these 20 figures illustrate

m cr oel ect r pavide additionial suskacd areatorfenmmigaces for nesrin GSPapplicationsrand gliminateconcept s
of the present invention. Additionally, elenents common between the figures
retain the thamecessiy®f ihe sdesiatgrinteiposer. The present invention includes a

+ packagi ng technol ogy that places at |east one mcroelectronic dice within

at | east one opening in a mcroel ectronic package core and 4 WD U2/ 21595
PCT/ USOL/ 2(0- 49 secures the mcroelectronic die/dice within the openings)

wi th ars encapsul ati on maBRIERDESERIFTUIONOF BMBIBRAWINGS! ectric materials and
conductive traces are then fabricated on the mcroelectronic die, the

encapsul ant nmatwkilethe sppoflichtitd haidee Wah lafd ﬁar@@ﬂé??%irﬁiﬁg Buflaadf or m a
m croel ectroni c package. The technical advantage of this invention is that

t he present gikiheaPLiaRRing BRPWARH 118047 29 Ble PrdsEiRMhveniSE KRGV AngBEofitis | t
around the mcroel ectronic die. T%n s provides sufficient surlgace area to

posi ti on_exfeéfidh o0 ek SeadthdBrthdd TPl RAIGwIFg AREtoRb fheSUDST T at &

i nterposer, as discussed above. The elimnation of the substrate interposer

i ncreases tj . L; Ji el imnating one
set of 10 Sl@?ﬁ@?ﬁ&@%ﬂ@ﬁ@? ;ﬁlo%&!én%c’rn{uﬁg{r%%%?&? %‘[}J“g% ﬁ%&ﬁg?%ﬁﬁ Of the substrate
i nterpgser increas | Ver.y: v, bringi circuitry
Wi t hi nfbtS he m chgé'éll E%taggﬁﬁ@eg'i%& Aéfﬁaor}s{lggg[%t?%nmﬁ%%cf)vé%é;gllgg%ﬁ%nnlgnt s (such as
decoupl i ng capagi teorts and the like) of the external electrical systemto
whi ch the nf & 0eEer i ¢ package is attached. FIG 1 illustrates a

m cr oel ectroni %(Bg?gkage cor e, IgZ useq gro fabricate E 15 mcroel gctronic
package. The ni&roelP@dPh bAR ¥agha pigiacleaipric packags eare B FXalRlss Phes a
substantially pl anar terial, The material usgd to fabricate the

m cr oel ect r%%f’@ted’éﬂ@&gfg“%? packegs CRERPPPIESS BreOrqing tojthe RISSENY YR 1o, a

Bi smal ei m de Triazine ("BT") resin based material, an FR4A material (a flane
retarding gl as$IGpbity sHigcEqsp-geciiona) XieWh @ mHenoplerTane nrgkage core abutted i ¢
material, and the like, and netallic nmaterials (such as copper) and the 20
| i ke. IPhe niretegfdledtmy epsprdingde kegeeseievennihas at | east one opening 104
extending therethrough froma first surface 106 of the mcroelectronic
package core | F¥Gibisasidspprsiesgorad vigWdf suerpeledronggliestdispreednyithiroel ect roni ¢
package core 102. As shown in FIG 2, the openings) |04 may be of any shape
and si ze i nepenidghef,thmicrerlectioninipackage ere, Whishatrgebutrtheprateetiveiina,

rectangul ar/square with rounded corners 104b, and circul ar WO 02/ 21595
PCT/ USQ / 26@cording®el the présentdmMeytidn; i t at i on on t he size and shape of the
openings) 104 is that they nust be appropriately sized and shaped to house
a correspondi nFI@ Tis asidectasesictiontl gietviod theiassendudy of HIG. dbeftatiescapsdaibnpel ow.

20 according to the present invention;
FIG. 6 is a side cross-sectional view of the assembly having microelectronic dice
which are thicker than the microelectronic package core after encapsulation, according

to the present invention;



FIG 3 illustrates the mcroel ectronic package core first surface 106
abutting a 5 protective film112. The protective film 112 is preferably a
subst ant M@ 02218%%xi bl e material, such as Kapton pol yi m dePCIIUSOU/E949 . du
Pont de Nenours and Conpany, WI m ngton, Del aware), but may be nmade of any
appropriate nmaterial, including nmetallic films. FIG 4 illustrates

m croel ect r oni BG7dea sidg crogsseptional view obthe assembly of BIG.Soaften the pagiertive back
surface 118, placed in correspondi ng openings 104 of the 10 m croel ectronic
package cofilm hapbeen meraoysdedceordiag tociith presemb invertiont ust r at ed), the t hi ckness
117 of the mcroel ectronic package core 102 and the thickness 115 of the

m cr oel ect r oni BIGdi8dea didd crassesestinnal dew b alteomteahicrobleetrotiic parkhgecbreoni ¢ di ce
114 are each placed such that their active surfaces 116 abut the protective
film112. Within miceadi¢cireniciabsembly2accerdingde thegresautimentien; such as sili cone,
whi ch attaches to the mcroel ectronic 15 package core first surface 106 and
t he ni&roel ectFlaBi % 1dae sidetcrosesextiofal eiewh d6a prbbéss offtivainig\baild-yp taykisl m may be
applied prior to placing the mcroelectronic die 114 and mcroel ectronic

package cobgaificrobloctboniadie, eatapilitein metere agll a afittogle@ivhicfackhgt 66ref he
encapsul ati on process. The protective film 112 may al so be a non-adhesive

film sucha@drdingbhie pr@bdAY In9&1Rion; t et r af l uoroet hyl ene) or Teflonmfilm
which is held on the 20 microelectronic die active surface 116 and the

m cr oel ect ron'moq\@kgaegﬁd&a&%.sédtfoﬁélM&ﬁﬁ@as%aﬁbnwfm hGhe BLild-GF e Of the
nol d or other piece of equipnment during the encapsul ation %r ocess.

m ot oe! ect ibisand Lead ik fosf3iel RARARILLORAF thd el iRGABRL! 2 1 0N mteri a

122, such a [asti cs, epoxli es own in FIG 5,
the 6;, WO 02I r sposed in
porti ons of th@éggghl n 63%%235%{138%%@@6#% a'tﬁ%ﬁiemg %F&oogimgt?ortg%l c die 114.
In FIG 6, _an naltegpate enbodi nent is shown wherein the mcroelectronic die

t hi ckness 8™ énvﬁrea’fer than the mcroel ectroni c package core thickness

117. Thus, th sulatio eri he. m roeIe oni ¢ package
core 5 second #?@@ e IE ﬂ@"%d?e[vy tr‘t?f(?éf%gadﬁlélfﬂe 6‘5‘3““‘1%%‘%0? occupi ed by
t he n‘icroeL&%"gron c die. 114, as shown in FIG 6. The encapsul ation of the
m cr oel ect ing %arifl?dnay be achi eved by any knovvn process, including but
not limted to_transfer and conpressjon nol ding, and dispensing. The
encapsul at i on it &} 15 crapreeionplrvéy ehneCH Bﬁ%f"é‘l‘?ﬁ%?ﬂ"&d%ﬁ‘? ‘Elilamﬁnat hin the .
10 m croel ectroni c package core 102 and provides nechanical rigidity for

t he rEsul t Pubgtraie interposes 2aKeevsr BWheRss surface area for the subsequent

buil d-up of trace |ayers. After encapsul ation, the protective film11l2 is
renoved, as shown in“FIG 7, to expose the m'croel ectronic die active
surface 116. As al so shown in FIG 7, the encapsul atlon materlal |22 is
preferably nol dBEIg el A h M O1P

m croel ectronic package core f| rst surface 106 and the m croeI ectronic die
acti ve surfaceAltiodgh FHGs 1¢1851istrateivariats viewasff therpeessntrifivgotior] 2kse figires s
substantially planar to the mcroelectronic die active surface 116 and the
m cr oel ect aiemotmpat kap@trepmicrdelacgdnis agsérablées I precifhdetain Ratfew, thése on nat er i al
surface 124 nmay be utilized in further fabrication steps, along with the

m cr ogd ect figiesilpaekamicrocdéctohic bsbmbligslima enahfdd to mereaudightly icomal tieeur f ace ar ea
20 for the formation of build-up |ayers, such as dielectric material |ayers
and COﬂdUCE(bﬂé?)t& bE®E Presd iIBBAIYA. iAddftofmllyeleimbts BhhoEb@etdnt figreckage core
102 may inclu a plurality of vias 126 extendi ng therethrough and/or a

plurality phainféahmbhimeric danaRns 128 in mcroel ectroni c package core
first surface 106. The enbodinment shown in FIG 8 shows

The present invention includes a packaging technology that places at least one

microelectronic dice within at least one opening in a microelectronic package core and



7 WO 02/ 21595 PCT/ USOL/ 269a9 the m croel ectronic die thickness 115
greater than the m croel ectroni c package core thickness 117, such as shown
in FIG oyobar159s not so limted. Such structures may be UEWUS00/269490w t he
encapsul ation material 122 to flow therein, which will result in a nore
secure adherence of the encapsul ation material 122 to the m croel ectronic
package corsgcurepthe microeléatronigskic/dice Witls theopamidg(8) with ani encapsulationt hat t he
encapsul ation material 122 does not cover the mcroel ectronic die back

surf ace 118maf¢tal. Budduplayerswoi dielbetrie ctaterials@ant) acidustiveftaces atdheml | ows for a
heat sink to be directly attached thereto after each mcroelectronic die |
14 has beenfabricagndl cattbomicaseiesirbiic bie, e sxxuapsaht hedecial, antiGheMnidhaalsgtronibe

~follow ng description relates to a bunpless, built-up | ayer technique for
the for mat imiokapk cbteith Cortm thigsoelestrortibipackegehod of fabrication is not so
limted. The build-up |ayers may be fabricated by a variety of techniques

' known i5n the arThe tdchiical Qdvantags bf thisGsventivt 18'\thadthe Ppresém HventionCenasibemer oni c die
114 encapsul ated with encapsul ation material 122 within the mcroel ectronic

package corgicidfectrdmi€ pdckagh 16 bO 8hikGakduRR e HicRelkdfoniOdic CPME pRwvidefiCl udes a
plurality of electrical contacts 132 | ocated on the mcroelectronic die

active surfQgsidnt Gurfabl Gref tifostiioh Bktemal doRfabes, whife eﬂhﬁnaﬁhgmernleg@%okff connect ed
to circuitry (not shown) within the mcroelectronic die 114. Only four

el ectrical r r 0f S i rity. As
shown in FI %Bﬁlagfﬁmger;?o ?%’s% |c§%lg¥:\%br0{vg' ngégﬁnlgggﬂ ogglg ﬁﬁlggr}{tgg@x E;“l?eqelsi n,

pol yi m de, 00 Dl.She rﬁér??ryn%ll&bolftﬂfegﬁmro%%gtrélﬁﬁB%chgﬁ%rl]aé"eﬁg@ﬂaﬁiﬁ%é ePyer the

m croel ectronic die active surtace rical contacts
132), the m croel ectroni ackage core first.surface.106, and the
encnpsll ant-ojft v attoB, ffeas e dinfuioh 3 B dieFES iteBor B e ent
invention are preferably f |ied epoxy.,resins available fromlbiden U S A
Corp., SantRovef driyencaeribrmngs &y brijemihe SFelyy Wiip Meminekarictia | e
Par anus, New Jer sey, WO 02/ 2159S PCT/ US01/ 269~9 U, S. A R‘%ﬁh? for ggti on of
the first dileeelRoper deliyen componeals (geh 33 Hecaurime sopasiors RibiR kP of s,
including but not limted to | am nation, spin coating, roll coating, and
spray-on des¥ianal eleptricalsysierp ipwhiph the apicroelgctronicagkage isajtaghedyj as 138 are t hen
fornmed through the first dielectric |ayer 136. The plurality of vias 138
may be fornmed BYCahijlusieatas@anigieelapiranic pagkags core 102 useddo fabrigate anot linited to
| aser drilling, photolithography, and, if the first dielectric |ayer 136 is
phot odét i venicfastesirpric pavkagst Thamiigroelegtropicapgckaggcorp 10hprefembly epmnices a2 hat a
photoresi st mask is nade in a photolithographic process, as known in the
art. A pl ursabstantially plaarduaterialieThermaterial used to fabficaterthd microelpesrohicrnackageel ectri ¢
| ayer 136, as 10 shown in FIG 12, wherein a portion of each of the
plurality aforet2dvayindedd, betdesot|lidfited 1, eBisndleimadediriazioa § BTG eesinfbasesli d
plurality of vias 138 (see FIG 11) to nake el ectrical

material, an FR4 material (a flame retarding glass/epoxy material), various polyimide

materials, ceramic material, and the like, and metallic materials (such as copper) and the
20 like. The microelectronic package core 102 has at least one opening 104 extending
therethrough from a first surface 106 of the microelectronic package core 102 to an
opposing second surface 108 of the microelectronic package core 102. As shown in
FIG. 2, the opening(s) 104 may be of any shape and size including, but not limited to,

rectangular/square 104a, rectangular/square with rounded corners 104b, and circular



contact with the contacts 108. The plurality of conductive traces 142 may
be made of any applicable conductive material, such as copper, alum num
and al | oywotobrrsesf. The plurality of conductive traces 142pamysdieec$prned by
any known techni que; 15 includinb but not limted to sem -additive plating
and photolithographic techni ques. An exenplary sem -additive plating

t echni que cHHci Thobnly lidejptigi ¢n thesiac srelbtiapeanfatre, opsniap(sp4ds thatthtyemusteposi t ed
or electrol ess-deposited netal on the first dielectric layer 136. A resist

| ayer i s t hemappedprietelyesizedand shepsitedolyaeorrespundingmicrodldctranic didthapiper al | oy,
foll owed by electrolytic plating of a |layer of nmetal, such a copper, on the
seed | ayer switibedisoyssepeiow0 areas in the patterned resist |ayer. The
patterned resist layer is stripped and portions of the seed | ayer not

having the | ay@IGo] ilnbtaads thd RiceskldcheRic pitkhge RFCetsurmeyt06@bhgihg et hods of
formng the plurality of conductive traces 142 wll| be apparen% to those

skilled in ploRe@vefilmd12. Y& At ARORIPAY iUskt 08P | stéﬁia?n?%E!ibien FIG 13, a

second dielectric layer 144 is disposed over the pluralify of conductive

traces 142 @mrimhs;uﬁ%@Pt@é@gggﬁm&&fgm@@?i dt Bfnt L NRnloREs TR Ry, L e second

dielectric layer I eve any known process, | ncl'adi ng but

not limtedyto.fi m_nat.i on, in.coatin roll coatin and spray-on
deposi ti on. Wtﬂén I%J())[{rAnmd e?aﬁv aﬁ%“?ﬁ‘&?’ %gngfl%?%nyta r8?“a§ee'38tﬁﬂalv’ing@d'fﬁ6 are then
fornmed t hrough,,t se d dielectric |layer 144. The plurality of second
Vs 146 e g Anse i Ml iR Rl it 14r et Fayiee e ot
limted to laser drilling and, jf the second dielectric |ayer 144 is

phot oact i veS¥' E)er]rﬁGri’ﬁdlail?ég‘;ﬂ“EfP%ﬂ 18y plaged dn.eosteapapding opanings 1 0# 9k the a e ranner
that a photoresist mask is nmade in a photaolithggraphic process, as known in
the ar0. 10mjcfoclastronie prckpse Gpreot02e I peafsrird embadiment(instratedyothe digkapise of
placing the plurality of second vias 146 in an appropriate position, then
ot her port i biriof#e miseoelestienicpachiegercorcdd and tefthjeknses J1 of e plurality of
second vias 146 and on the second dielectric |ayer 144, another dielectric
| ayer for memlicraedactronic dignd 1share suhstantialhregualt Themicrpelectiogicidinentd d atereathhe
dielectric layer, such as described in FIGs. 12-14. The | ayering of

di el ectri c plaged sechahat their actiee fuofacestlil 6 abw thequooteetive ifihe 112.atlesprotectivee r epeat ed
until the vias are in an appropriate position. Thus, poirtions of a single
conducti ve filatle nwey Hage aeathbsioensmbl dsisplicenepehich atchedie tieahicesetbcearic r esi de on
different dielectric layers. A second plurality of conductive traces 148
may bdsf or nedkagelestedirst sarfmariné aind e neacdleadoniclite ecoOfnEfapd Ur6lThisy of
conductive traces 148 extends into at |east one of said 20 plurality of
second Vi asadhddve-tIpefibemante piplicdptiérito placiag tdusitiodRetidn@®cdis 114kshdeach i ncl ude
a | andi ng pad 150 (an enlarged area on the traces demarcated by a dashed

line 152), gfrseieuwbnit Padkhge codd102GAGendid6r SHRE plede of d4iiphichdused fer@rduct i ve
traces 148 and | andi ng pads 150 are forned, they can be used in the

formation odncgROENSE pré€ess. TR FFORARE M 132 &Ry 880 58k H6i-adHesive film, such as

a ETFE (ethylene - tetrafluoroethylene) or Teflon® film, which is held on the
20 microelectronic die active surface 116 and the microelectronic package core first surface
106 by an inner surface of the mold or other piece of equipment during the encapsulation
process.
The microelectronic die 114 is then encapsulated with an encapsulation material

122, such as plastics, resins, epoxies, and the like. As shown in FIG. 5, the



WO 021 21595 PCT/ USQOL/ 269~9 bunps, solder balls, pins, and the like, for
communi cation with external conponents (not shown). For exanple, a solder
mask mat ewioa2/215%6 can be di sposed over the second di el ect rPCT/U8Y12694944 and
the second plurality of conductive traces 154 and | andi ng pads |150. A
plurality of vias i 60 is then fornmed in the solder mask material 156 to
expose at | eseapsulationmatasial isiispessH importions of thewpeningiaidd4 nsgccupiedship i n FlI G
16. A plurality of conductive bunps 158, such as sol der bunps, can be
formed, sucmiaselbgtrontsidie higt Ih FH.tégeh slernatcengmdingani istshowgn whérdiarthepast e

foll owed by a reflow process or by known plating techniques, on the exposed
porti on of edabeledtrohivalid thivithesg 1 phidgrehted thaa theshionmlettronid ackage cbleG. 18
“illustrates a plurality of mcroelectronic dice 114 encapsulated with 10
encapsul at i diickigdsan7 alThds2the whéapsulatiofenaiériat CReBelid Biticeldeaekapike @rel02. At

| east one build-up layer is formed on the mcroel ectronic dice active

“surfaces 11§ecoh@§4rﬁb§[@ﬁn€%ﬁﬁyﬂk6{tﬂ@6}k@ﬁ@($§q)O/ﬁthioécﬁ.ﬁ)ieSlle'ftl@eC? 106, and_the
encapsul ant material surface 124 in the manner previously discussed. The

l'ayers) of dijgb@edtiohf digrf @ hddho@hth EleN@uct i ve traces conprising the
build-up layer is sinply designated together as build-up layer 162 15 in

FIG 18. The i nljondiahiaflnsrafl RitdefRizonidtied 14 iy B S-HidVed by hilolowhed al ong
lines 164 (cut) tehrgﬁ)ghatlhe builﬁd- L?p Ira>}erl 162 a¥|d_t eaﬁl@cfg I_e((:)t El_oni c
Package 1060 RenButk Bt iiREt oderd) AIOARELIIR ABGE Y APLEIA ©
enbodiments,f h .esent . ] Nad L. 1520 under,s) ood. that the

i nvention dé ?%‘*éag Stl)lgalilg %gl a%ﬁ%gl\r?ggg‘l’ucﬁse{lﬂén%lc%céeleﬁ%?nl% olet%za Iwi'tﬁ{"ttgeg by particul ar
detail s,set forth in. the above script.i,on S. nmany. arent vyariations
her eof? ar e iBEUfBioRAta g 0P At Gioe RS Y B8 R, fer eor . 11
WO 02/ 21595 PCT/ USQL/ 269~t 9 CLAII\/%V\hat is clainqed is; 1. A mcroelectronic
package, coMBIERE? L PraviArs RSB AREAIBRIE Sypeaay R ORI i rot surf ace
and an opposi ng, second 5 surface, saig mcroelectronic package core having
at |east one op®irEpCaHEHINBthE REFieetine gk‘f LHds FRS“\‘VF%RF showp ‘HﬁF!:(gJeFoect ronic
package core first surface to said mcroel ectroni ¢ package core second
surface; at c¥rogathe gHeoslpetionis dizactiympuitags bl &iAsabsoshowp imFIR. 2dhe at | east one
10 a0 et PR BRI i Lo SRS g

an an e r age core
to said at | east one mcroelectronic die. 2. The m croel ectroni c package of
clai m 13 whaviabeleotranid packeapsrt first snfanel & dndithe mictdelectronic Higdettvestrfaceast one
surface substantially planar to said mcroelectronic die active surface and
sai d m croell bt Thiniesulisan tdepst arwrserfideriat timtiisfsalsseantidlly [Banaftuetheri cr oel ectroni ¢
package of claim2, further including build-up [ayers disposed on at |east
one of sai dmigresientropictdicoastice slirfacatlo and tieunicmelectraidd phckigelcomirstamdace

106. The encapsulation material surface 124 may be utilized in further fabrication steps,
along with the microelectronic package core first surface 106, as additional surface area
20 for the formation of build-up layers, such as dielectric material layers and conductive
traces.
As shown in FIG. 8, the microelectronic package core 102 may include a plurality
of vias 126 extending therethrough and/or a plurality of undercuts or channels 128 in

microelectronic package core first surface 106. The embodiment shown in FIG. 8 shows



encapsul ation material surface, and said m croel ectroni c package core first
surface. 4. The m croel ectroni c package of claim3, wherein said build-up

| ayers compozsesont | east one dielectric |ayer abutting at HoTasso1ewd9of sai d
m croel ectronic die 20 active surface, said at | east one encapsul ation
material surface, and said mcroelectronic 12 WO 02/ 21a95 PCT/ USO 1/ 2699
package corthe fhigreglecsronicalisethizhinesai 13 geater thanshe mivadealectronicipackege airg posed on
said at |east one dielectric layer. 5. The m croel ectronic package of claim
4, wher ei n thizkubsat 17, eachtas chwsvrcio FliG of, butds hotao dindted.cBabh strhetoregmagbe d at | east
one dielectric layer to contact at |east one S electrical contact on said

m croel ect rngad o allow theéricupsulatioh materialol22 Thfowtheras vaddh willi resuftdg k agee of cl ai m
1, wherein at thickness of said mcroelectronic die is greater than a -
thi ckness aecisrabdherincé ofthe ericapstilatiop afleni@iel 20 @6 the microdleetrdhiCpadiRig ebreoni C
package of claim®6, wherein said mcroel ectronic package core includes at
| east @ne vjpa. extendi ng therethrough. 10 8. The m croel ectroni c package of
claim1, wherein said mcroelectronic package core is selected fromthe

group consi sti fgre@frertl SRICGR! TThiES, tnr i ﬁ@tbd‘ﬁatf tﬁééd%aﬁ's%laﬁ@ln Hﬁ%eﬁ&l Bh.dod" FR4
material, polyimdes, ceramcs, and nmetals. 9. A nethod of fabricating a

mi cr oel ect "R bGvePRE ‘ﬁﬂ&%?le&%m d§b£l£& ‘sufthcR\h §l ’Ft?e dhcBlér dﬂﬂlc?d‘e‘iercf?&l@bé%g‘:kage

core having a first surface and an opposing 15 secon face

m croel ectrop,g, lﬁﬁglﬁ@\g?fo‘f%gat%\é't@ge &’iPecL?Qt%atchéH‘tﬂe RGRePGcfel | ned therein

extending from sai m croel ectroni c age core |rst surface to said

i cr oel ect .0 ¢, BAGKAGE 1GOLE 1 g&ggg\f@w (26 ndlienoahgoq! | cast one

m croel ectroni ¢ Thin &al ea §t one opening, said at |east one

not O beor ity F‘%Ef”@w cinlih B3 B“%@Sf?a%‘&“&‘\é\?%‘/ef B ar | east

one m croel rqni c .die
f%r tth ormation of build-up layers, the method of fabrication is not so limited. The

build-up layers may be fabricated by a variety of techniques known in the art.
FIG. 9 illustrates a view of a single microelectronic die 114 encapsulated with
encapsulation material 122 within the microelectronic package core 102. The
15 microelectronic die 114, of course, includes a plurality of electrical contacts 132 located
on the microelectronic die active surface 116, The electrical contacts 132 are electrically
connected to circuitry (not shown) within the microelectronic die 114. Only four
electrical contacts 132 are shown for sake of simplicity and clarity.
As shown in FIG. 10, a first dielectric layer 136, such as epoxy resin, polyimide,
20 bisbenzocyclobutene, and the like, is disposed over the microelectronic die active
surface 116 (including the electrical contacts 132), the microelectronic package core first
surface 106, and the encapsulant material surface 124. The dielectric layers of the
present invention are preferably filled epoxy resins available from Ibiden U.S.A. Corp.,

Santa Clara, California, U.S.A. and from Ajinomoto U.S.A., Inc., Paramus, New Jersey,



wi th an encapsul ation material. 10. The nethod of claim9, wherein adhering
said mcroel ectroni c package core to said at |east one mcroelectronic with
sai d encapeui2za1$9sn material further includes 5 form ng at BCEHB$0126%49
encapsul ation material surface substantially planar to said mcroel ectronic
die active surface and said m croel ectroni c package core first surface. 11.
The met hod UfS.4] Fhefohdatidnofithecfirsi dieléatrili layer 1B@may hg achievied g anydmewdi el ectri c
material |ayer on at |east a portion of said mcroelectronic die active
surface, sapmcess, ihdabing outaotlinigisa latinaionspinsyoatrg, sall doatieg, amhypral/onsai d

m croel ectroni c package core first surface; formng at | east one via

t hr ough sai depatitibeast one dielectric material |ayer to expose a portion of
+said mcroelectronic die active surface; and formng at |east one

conducti ve tracgs shows ai FIGI 1) Ssi6ikli9Re vids €384 thes forhice Hiralghlti@yfst whi ch
extends into said at |east one via to electrically contact said

© mi cr oel £ct 1 @Biebtrid I45erl 362 CHthe pRurdiiy bBGS 138 nay bB SorfRH B9 AnPhe®b@kdBwhlin furt her
including formng at | east one additional dielectric material |ayer

di sposed ov@e agdhéludhg b liRREd @A MG ik Saiqds ast one
dielectric ér?rlataeri aluail %ygtﬁﬁ 114“@d WO Oﬁggﬁgﬁ%%ﬁlﬁ(ﬂ%%)’?%& lfg{elﬂ?f.& The met hod

of ¢l ai M 12giefelt Digkr 13851 Hebaal Qi X plbEBorS0R 13810 i Rl rpauct i ve

trace to extend throug d resi de on “sal east one additiona
di el _ec_t ric {mltdaeﬁﬂo?cjreslis'@yrﬁ%k is%‘n%dey]ae Hs?&lﬂﬁ%gragﬁic%@e@ gs’kn\é@ﬁruﬂ Qal%.a' d
provi ding saird ‘m croel ectronic paclf(age cOre conprises providrng a
m croel ectroni c C core..sel ec fraomthe,qr . consi,sti of

bi smal ei m de t r‘Af gﬁfaﬁgg&ecg P(rilucg‘é% & egmg&elF F°é?’ eé 3%thg|§islfﬁ§fe§ﬁcdwer E%Jfﬁ m des,
ceram gs, and net +~15. A nmethod of fapricatin m, cr.oe| ect iC
cinul comoeias RIS 15 herein RorkonoLrash PEle PR piRubiEhRE: [ ng a
first surface and an opposi .10, second . sur.f ace i.d m croel ectronic
package cor®&¢ ?7?'%%1“61?43‘?%‘5??%@%81“ ‘@h?fﬂ@asgé%i(sﬁﬁgléﬁé?grﬂﬁ‘@ c&fidtlng from
said mcroel ectroni ¢ package core first fsurfac,e to said mcroelectronic
package CW@“?@EUHW‘@&P‘F‘&‘EF%}O& The plurality of conductive traces 142 may be made of

any applicable conductive material, such as copper, aluminum, and alloys thereof.
The plurality of conductive traces 142 may be formed by any known technique,

15 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 a
sputter-deposited or electroless-deposited metal on the first dielectric layer 136. A resist
layer is then patterned on the seed layer, such as a titanium/copper alloy, followed by
electrolytic plating of a layer of metal, such a copper, on the seed layer exposed by open

20 areas in the patterned resist layer. The patterned resist layer is stripped and portions of
the seed layer not having the layer of metal plated thereon is etched away. Other
methods of forming the plurality of conductive traces 142 will be apparent to those

skilled in the art.



abutting a protective filmagainst said mcroel ectroni c package core first
surface, wherein said protective filmspans said at | east one opening; 15
di sposi ngven2/kesast one mcroelectronic die within said at HoFAN01Q6039

openi ng, wherein an active surface of said mcroelectronic die abuts a
portion of said protective film adhering said mcroel ectronic package core
to said at | eads showen in RGot, estacod dicledirie layiet M4sin dispasepover dtei phalitpofr i al |
wherein a portion of said encapsulation material fills a portion of said
openi ng t o conduttis¢ trheead42 amishefictfisledirt lager 136t &hé¢ fdrmationfofdie sadpmtdt | ng sai d
20 protective film and renoving said protective film 15 WO 02/21595
PCT/ US01/ 26GRetétriblaydiiel4 medylbe deliéved bpang Krownfprodebss including bdt Mg limfited t6 ng at

| east one dielectric material |layer on at |east a portion of said

i croel ect rafi ismilaGom &pih \6Batiig] foB ¢Eating ind spiaylof@sposARE. €NCapsul ation
material surface, and said mcroel ectroni c package core first surface; 5

form ng at | eagk spéen MG M,q;pﬁmalﬁﬁbfis_eeéndlﬁm%@fe&hai BineddthlofgHme er i al
| ayer to expose ' a portion of said mcroelectronic die active surface; and

formng at sk&ﬁ,atdié?&%i&ﬁ?aqa&.i Y& HIHAGS PBecdid Hadfad BANMe B ddhEhRaolI C

material |ayer which extends I1nto said at |east one’via to electrically

contact saidoh &f AELACHEARRE biiB: Hlid'S 10 &S arkli e ced}f aiRclind of cl aim

16, further 1 ncluding formng at ast one a I oha I'c materi al

I di 4 . . .
i o1 et o g 7Y BpnPRbdne o BRE e BERD Sk Gl R8T 0RO | PTG g
form ng at i.t.ional. cond ve trace to

. add . [ tend th h d
st deon <fta PhpRGisE e Madkin DR naEBp g Pbesors Ky L b i ayer - 10
Th hod of iml5, i id i di id m | ecy i Kk
R TR R R R T T
group consisting,.of bismaleimde triazine resin based material, an FR4

material , PEPAPAYIaEd40 iy apRIopEate aRRione thp gthen portionof the condyighve traces

PCT/ USQOL/ 269-t9 20. The nmet hod of claim 1S, wherein said abutting said
prot ect i ve 3¢ formedis theyplyrality of second vias 146 and on the second dielectric layer 144,

another dielectric layer formed thereon, and another plurality of vias is formed in the
dielectric layer, such as described in FIGs. 12-14. The layering of dielectric layers and
15 the formation of conductive traces can be repeated until the vias are in an appropriate
position. 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 148 may be formed, wherein a portion of
each of the second plurality of conductive traces 148 extends into at least one of said
20 plurality of second vias 146. The second plurality of conductive traces 148 each include
a landing pad 150 (an enlarged area on the traces demarcated by a dashed line 152), as
shown in FIG. 15.
Once the second plurality of conductive traces 148 and landing pads 150 are

formed, they can be used in the formation of conductive interconnects, such as solder

10



abutting said protective filmhaving an adhesive agai nst said

m cr oel ectroni ¢ package core first surface. 21. A nethod of fabricating a
m cr oel ec&woaizes9sackage, conprising: providing a m croel edRGTUS02pH8kage
core having a first surface and an opposing second surface, said

m croel ectroni c package core having a plurality of openings defined therein
ext endi ng fbumpsssalder alds; pins,and the dike, fpreommunicatioe with externglipofmperentsgnetai d

m croel ectroni c package core second surface; abutting a protective film
agai nst sai shownpr Berlegatple,ri soldeombskgratera @56 ¢cande dispoded oeer thisevdndr ei n sai d
protective filmspans said at | east one opening; disposing a plurality of
m cr oel ect r dislectridilayer 1M4tdat thecedcanhe phuoaiily afconfesive gaced 54 dnd lafidirgqatect r oni ¢

- package core, wherein active surfaces of each of said mcroel ectronic dice
abuts a port300m plurdlity 6f vidsa6e @t thaefofrhddih tikcloRler MaskSAdteliall $6 vkt GDNI C
package core to said plurality of mcroelectronic 15 dice with an

rencapsu at i Rist ApbRIon A eachdethRldhdmgpads 150NasshowR indFIeN ta P& vluddlitper mat eri al
fills a portion of said openings to forma plurality of encapsul ation

nmaterial sugdnae@ive dhibs 1 58 sk iablsdMP baps, ¢&n bd fothed, AFRYE BY biAid liRViRE ect i ve
film and singulating each mcroelectronic die by cutting through said

T RS T Bl p B 1,
35t 2 PO LUl AhCBbEOBSS Faor OB HIn S RSER R O, |

package core. ! gl | SHLLARS s cidan] DETIRLARHLRE dBLALIL R MRl S21 d

provi di ng said mcroelrectt CKage core conpris provi ding a

m croelectronic ckage .core selected fromthe group ¢ i $ting of
b1 srat i i cerer e B eoE% s, b iEiTobi pakag® fouf BB LR WBEOR i e
ceramcs, and netals. 24. The net ho f .cl.aim?21, erein_ abutting said
rotect ve PSR e infEuhed s B ateions SRaak G s ItRng an sdhesi ve
agai nst said, mcroel ectroni c package core )

microelectronic package core first surface 106, and the encapsulant material surface 124

in the manner previously discussed. The layer(s) of dielectric material and conductive

traces comprising the build-up layer is simply designated together as build-up layer 162
15 in FIG. 18. The individual microelectronic dice 114 are then singulated along lines 164

(cut) through the build-up layer 162 and the microelectronic package core 102 to form at

least one singulated microelectronic die package 166, as shown in FIG. 19.

Having thus described in detail embodiments of the present invention, it is
20 understood that the invention defined by the appended claims is not to be limited by
particular details set forth in the above description, as many apparent variations thereof

are possible without departing from the spirit or scope thereof.

11



10 first surface. 18 . Au9. Au&L. A, N9 . A . Aa9. AN&r . A@
99. Au&. A, N& . AuL. A a9% A99. A@&L. Au&L. A, N&L. Al . Au9r . A&; Cuj z? t i
o- 7gl O[ ~w@pB2189§ ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] eeraspc/adoea] ca] cal
ca] ca] cal] ca]cTa] cTa] ca] ca] ca] c™a] ca] c”a] cal] ca! [} Yu%sUo?\ _hwzZKocv{vgl gb] X]
c]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj ca] ca] ca] ca ] caj c’\aI vi]:[Q
RTTA"™#QB%&(u*-$-zuoj e [ V] ] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] cal ca] ca] cal ca]
ca] ca] cal] caU] 8djat &]ctaavhedlsca) ca] ca] ca] ca]c”a]ca]calcalca! $-'-0-?---

. 1Y/ VOOOGL11] 3334944444<6665777zupkfa\W]]ca] ca] ca] ca] ca] ca] caU] cajcalc
a] ca] cal ca] ca] ¢a] cahaaipwalecadnicajacledge adonmlisiag.ca] ca] ca] ca] ca] cal] ca] cal] ca! 7,
8{889v99#: i :
U<<<<?=K==>N?"? G ERIBON CHaEIaEs otk ghning Afisaddfad sl s dbpimpakeaidc al cal ca] caj
cal] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca! CGDDD,
EEFAGHEVI lshiabé Jsh idiiskdelcnibiid Rl geleore having at least one opening defined therein
RhRR{ vgl gb] X] U] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca]
ca] Ca] Ca] %ﬁﬂcﬁ@hg Llﬁ%hﬁ@ﬂl%kl@&}dﬁiﬂ pak4eRL6R HRRRRL Rrsald micfoklectronic
U, UruU @YYZytoje [V]]ca] ca]cal ca]ca]ca] callca]cal]ca]ca]c
al ca] ca] C %?ﬁﬁ;ﬁirg%]cgﬁ] &ﬁﬂa&é] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”al] ca] ca! ZgZZZI [ |

[\g\\\B] ~ Taaabl b| wnmhc”Y] ] c] ca] ca] ca] ca] ca] ca] ca] ca] ca

| caf cal cal cal cgl déﬂ% Sk @m@ sebrphealifl akorlaabiebsalaclaghoal cal cal

h8hWh] hj hyhQ i j il f

ca] ca} cja] Xea%g é‘]ﬁ jgg E cl(<:taac\a/{¥l %?§]:a§'%]% ae] S@Q%] e U]cg]al:;]a]c;?] OC/ﬁLfﬂ Fg]mcﬂ)(r:r?]nfﬂn
mbnEnnplooopB r\rr rrr

| ca] cabca) cal 25}?%5?@3{33 R g S Lo S e ST A
s\ ssstptt 1 # 9r\ | gb

ca] ca] ba] AR Eaprear kP %aaqqai ca] ca] cal | oa] oal cal ca] o] 225’ 225’ ch] on] cal bl o
Cj?z[9! fYLOY%@& ()-:fYLO%@& ()-:!9 9L! 10%y& ()- !3 9L! 10%s& () -

FOL! 109" () - 9L!10%@& ()- 7 bCl 3"910% h& ()-&10% h& ()- 10@ 10@
10@=10%&' () - f810%§L ()-*110%a& ( t

e microelectronic pac}cage of claim 1, wherein said encapsulation
material further includes at least one surface substantially planar to said microelectronic

die active surface and said microelectronic package core first surface.

15 3. The microelectronic package of claim 2, further including build-up layers
disposed on at least one of said microelectronic die active surface, said at least one

encapsulation material surface, and said microelectronic package core first surface.
4. The microelectronic package of claim 3, wherein said build-up layers

comprise at least one dielectric layer abutting at least one of said microelectronic die

20 active surface, said at least one encapsulation material surface, and said microelectronic

12



i dEbCl s!'10% h& ()-Y 10% h& ()-10% h& ()- 310% h& ()-10% h& ()-:10%

h& ()-i o-dEbCl $10% h& ()- "3"10% h& ()- GL0% h& ()-Gl0% h& ()-nl0%

h& () - yMMW&oRRI9F- - 7gi j kl dYNC! 10 h 10 h 10 h7s10% h& () -ECTIUS%126040) - 0 10%
h& ()-.10% h& ()-,"10% h& ()-10[}% "?YNC! 910%&' ()- 310%& ()-, 109%&' () -
-109& ()-!P9s! 109%$ESE& () -!L9s! 10% )

& () - YuYs dregkige rordirst)sutfagugd at)legst omggopguctiye tracg diispesed pn sada@t least @e

109%&' () - UodEYNC! * S109& () - (" 10%& ()- & 10%& ()-$10%& ()- @ 109& () -

21098 () - odigiZ¢trinlayerC!l s&10%G3&' () - 10 10

10210%&' ()-0109%& ()-.109%& ()-,,"' 10%& ()-hwZdEnbCl', M 10%&' () -

10968 () - 1098 ()-109%& ()- @O%' ()- "10%& ()- KocvdEnmbC! S10%&' () - Lg
10968 ()-310%6& () -, 109%6&' () - & 1096 ()-s10%&' ()-v/]dEnbC (109%&' ()-Y
&S10%' () - " @ ®4L' (The ynicroelectronic package of claim 4, wherein said at least one

10968 () -s10%& () - YI0%' () -: [dEMbC 410968 () -210%& ()- O

" 109%6& () - . @hAb6ERe (rhce, exlendE3birduph Said HEast pne(didlictridiNydr®o fontact edsBore) - F' 910%
U& ()-910% U& ()- 10G 10G 10G7s10%' ()-Q RII'TA'dELC! 10% U&' ()-10%

U&' () - BL0%Iedridal contdeVorsaid micrddiebfdnic die active surface.

6. The microelectronic package of claim 1, wherein at thickness of said

microelectronic die is greater than a thickness of said microelectronic package core.

7. The microelectronic package of claim 6, wherein said microelectronic

package core includes at least one via extending therethrough.

10 8. The microelectronic package of claim 1, wherein said microelectronic
package core is selected from the group consisting of bismaleimide triazine resin based

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

9. A method of fabricating a microelectronic package, comprising:
providing a microelectronic package core having a first surface and an opposing
15  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;
disposing at least one microelectronic die within said at least one opening, said at

least one microelectronic die having an active surface; and

13



U& ()-310% U& ()- A""#BYBARExnbC! &s!10% U& ()- 10 U 10 U 10 U 10% U& ()- ,
10% U8 () - $10% U8 ()- "3"10% U&' ()- &&&r((*u*zX9an y3" 10%

0& ()-'! Y8) IDURE, () "10% U&' ()-S!" 109M& ()-S! L &s! 10%PCa/(SMRaD49

&s! 10%aNaNg' () - u*+, -1 -"-#-$-0-zodY: L10%& ()- 10 U 10 U 10 U@s10%

U& ()-11$"10% . & () - @$" 1090JU& () - @ $" 109AJUE () - @- ?- - -;
.dEdY: , 109%& gcjherlgg eikimigroelectronic package core to said at least one microelectronic die

@0%&' ()-,010% ()-, GLO%&' ()-"910%&' ()-./Y///VOOdEdY:, 109%& ()-fs
109&' () -, IM@‘M'G(lQaPﬁlilatjngmatét)'al3
L10%&' ()- @10%& ()-00GL11] 33dEAY: @! 109& () -$10%&' ()-S"F"10%&' () -
109%&' ()-, Z10%&' ()-3 10%&' ()-3349444444dYNC 10 10
10f 7s109&' () -5109%& ()-3"'109%& ()- 0, 10%&' ()-/S109%& ()-444<66657dEYNC
@1098& () - 910%B& (Thedheb@Eof JlaiMld) WB&'eln)adBerik 34 B&ni¢joe Bt ISpdckage 777, 8{ 889dE
YNC 109B& ()-109B& ()-109B& ()-f109B& ()- ! 109B& () - F109B& ()-9v99#:i: :;
dEYNC core to said at least one microelectronic with said encapsulation material further includes

5 forming at least one encapsulation material surface substantially planar to said

microelectronic die active surface and said microelectronic package core first surface.

11.  The method of claim 10, further including:

forming at least one dielectric material layer on at least a portion of said
microelectronic die active surface, said at least one encapsulation material surface, and

10  said microelectronic package core first surface;

forming at least one via through said at least one dielectric material layer to expose
a portion of said microelectronic die active surface; and

forming at least one conductive trace on said at least one dielectric material layer
which extends into said at least one via to electrically contact said microelectronic die

15 active surface.

12.  The method of claim 11, further including forming at least one additional
dielectric material layer disposed over said at least one conductive trace and said at least

one dielectric material layer.
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14.  The method of claim 9, wherein said providing said microelectronic
5  package core comprises providing a microelectronic package core selected from the group
consisting of bismaleimide triazine resin based material, an FR4 material, polyimides,

ceramics, and metals.

15. A method of fabricating a microelectronic package, comprising:
providing a microelectronic package core having a first surface and an opposing
10  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;
abutting a protective film against said microelectronic package core first surface,
wherein said protective film spans said at least one opening;
15 disposing at least one microelectronic die within said at least one opening, wherein
an active surface of said microelectronic die abuts a portion of said protective film;
adhering said microelectronic package core to said at least one microelectronic die
with an encapsulation material, wherein a portion of said encapsulation material fills a
portion of said opening to form at least one encapsulation material surface abutting said
20  protective film; and

removing said protective film.
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forming at least one conductive trace on said at least one dielectric material layer

which extends into said at least one via to electrically contact said microelectronic die

active surface.

10 17.  The method of claim 16, further including forming at least one additional
dielectric material layer disposed over said at least on conductive trace and said at least

one dielectric material layer.

18.  The method of claim 17, further including forming at least one additional
conductive trace to extend through and reside on said at least one additional dielectric

15  material layer.

19.  The method of claim 15, wherein said providing said microelectronic
package core comprises providing a microelectronic package core selected from the group
consisting of bismaleimide triazine resin based material, an FR4 material, polyimides,

ceramics, and metals.
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second surface, said microelectronic package core having a plurality of openings defined
therein extending from said microelectronic package core first surface to said
microelectronic package core second surface;
abutting a protective film against said microelectronic package core first surface,
10 wherein said protective film spans said at least one opening;
disposing a plurality of microelectronic dice within corresponding openings of the
microelectronic package core, wherein active surfaces of each of said microelectronic dice
abuts a portion of said protective film;
adhering said microelectronic package core to said plurality of microelectronic
15 dice with an encapsulation material, wherein a portion of said encapsulation material filis
a portion of said openings to form a plurality of encapsulation material surfaces abutting
said protective film;
removing said protective film; and

singulating each microelectronic die by cutting through said microelectronic

20 package core.

22.  The method of claim 21, further including:
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23. The method of claim 21, wherein said providing said microelectronic
5  package core comprises providing a microelectronic package core selected from the group
consisting of bismaleimide triazine resin based material, an FR4 material, polyimides,

ceramics, and metals.

24. The method of claim 21, wherein abutting said protective film includes
abutting said protective film having an adhesive against said microelectronic package core

10 first surface.
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