1 9 APR'2005 WD 02/33751 PCT/USO /31438 M CRCELECTRONI C SUBSTRATE W TH: - -
I NTEGRATED DEVI CES BACKGROUND OF THE | NVENTI ON Rel ated Applicati onsg AW%{@
is a continuation-in-part of application No. 09/640961, 5 filed August )
2000. Field of the Invention: The present invention relates to apparatus and
processes fol®%¥R¥5t abrication of a microel ectronic substrREEUSI31438
particular, the present invention relates to a fabrication technol ogy that
encapsul ates at | east one microelectronic die within a mcroelectronic
substrate core or MHaROERESTRONICSUBSTRATESWVITH INEECRAIEDREVICES di e 10
(wi thout a microelectronic substrate core) to forma microel ectronic
substrate. State of the Art: BABKGROUND QR THE INVENAON ndi vi dual
m croel ectronic devices exist in virtually all recently nmanufactured
el ect roni ¢ equi preielatetiApplicationss Thizise sontinpatiogdmpartifiapplisationtNed 0464086, t
boards. Printed circuit boards are basically dielectric substrates wth
met al | i ¢ tracesfikdAnput 162280. upon the dielectric substrate. One type of
printed 15 circuit board is a single-sided board. As shown in FIG 20,

i ngl e-si ded boar d ERQDof tednyentitns ThE prsedi ivveation retates toppparattseand Rcessasddr as an
FR4A material, epoxy resins, polyimdes, triazine resins, and the |ike,
havi ng conduct i the fabrieaties o20xdicroglaaionia subswayp eln pardiculan the presenenebntidrerelateke, on
one side (i.e., first surface 206), wherein the conductive traces 204
el ectrical |l y i nberfarianatechiadsey elacaicapaulates ad dastoasmBBletedndordie wighifi ki p- chi ps)
attached to 20 the first surface 206. However, single-sided boards 200
result in rel at mitedefecirsbiOsub@ndore bt Mt chdaphififes 20BasnbricaRicrotlectiohic die results in
sl ower speeds and performance. Single- sided boards 200 al so require
subst ant i alio sur fwameutamgeroélevtrohib Subkteuts dofey todbrmt Hiceceledtierid $Bstrafel aces 204 to
j nterconnect the various m croel ectronic devices 208 which increases the

pize of the resultisag IR Hbstrhted wRicHEIRne® AGividual microelectronic devices exist

l in virtually all recently manufactured electronic equipment. These substrates are
generally printed circuit boards. Printed circuit boards are basically dielectric substrates
with metallic traces formed in or upon the dielectric substrate. One type of printed

15 circuit board is a single-sided board. As shown in FIG. 20, single-sided board 200
consists of a dielectric substrate 202, such as an FR4 material, epoxf resins, polyimides,
triazine resins, and the like, having conductive traces 204, such as copper, aluminum,
and the like, on one side (i.e., first surface 206), wherein the conductive traces 204
electrically interconnect microelectronic devices 208 (shown as flip-chips) attached to

20 the first surface 206. However, single-sided boards 200 result in relatively long
conductive traces 204 which, in turn, results in slower speeds and performance. Single-
sided boards 200 also require substantial surface area for the routing of the conductive

traces 204 to interconnect the various microelectronic devices 208 which increases the

size of the resulting assembly.



WO 02/ 33751 PCT/USO /31438 It is, of course, understood that the depiction

m croel ectronic devices 208 in FIG 20 (and subsequently FIGs. 21 and 22)
are nerely for illustration purposes and certain dinensions are greatly
exagger at ed W@ 03BHA t he concept, rather than accurate det aipbgnkh@rggl - 5
Doubl e-si ded boards 210 were devel oped to help alleviate the problemwth
relatively |l ong conductive traces. As shown in FIG 21, the doubl e-sided
board 210 conpri sétsis,af dhuedepiidersicod itk RpietichQ? tHaawidigic GRRAAE 20N Bet r aces 204
on the dielectric substrate first surface 206 and on a dielectric substrate
second surface ehductifé tric@@34, Sidehe BRBkstoRR|deVcdd QDEMFIEG VB (Mid3uiddhe €nds
through the dielectric substrate 202 to connect at 10 | east one conductive

trace 204 on t hBGsi71%ind 92Y dPaEreR @6 iNstRion bulpSRS hndRBRaie GRAKSGIHk i€ g}eﬁﬁ’fe 204
on the second surface 212. Thus, the microelectronic devices 208 on the

diel ectric subsfas@tdedth sifcw theédnape rahf tian dectiteldBiicthGhsict ri c substrate
second surface 212 may be in electrical comrunication. The electrically

conductive yias 21fpoablg-sAeIarks b Yo Wrati&diopddth Qélg haletnediet Wil TRY be
formed in any manner known in the art. 15 FIG 22 illustrates another board

design, known aglafvdRelobg cdndd@ive RRAE IALRGwn i FIGW1L fhe h&ﬂ%[siclggﬁag? 20 conpri ses

two or nore pieces of dielectric material (shown as first ectric

at e al. 222 andeeRRdicloRlc S 205 SnaR2 el MCATMGHLNE (1 aces 204

t hereon and therebetween wth electricalTy conductive vi r med

through the firgbsieStr@Ghitct 2008 oh & iekétfic @tﬁgratt@&%o?ﬁg%ﬁge giflﬁﬁ%tagtioﬁe materi al
I'Tows f reduce

224. This design a or 20 shorter traces -an surface area

requirements f OJIec?rR:Qﬂi}’&;nhﬁé;ﬁvé VidSt &B4ad tRlldPhr{ge dlwﬁg&a&%g tobﬁ%%e at have

been adequate for past and current mcroel®&ctronic evi ce applications, the

need for hjghe rle&?&r{c%gﬁ%gﬁ'\% AR 03 R e Srst %ﬁrﬁﬁ@fo(i%lthsav P?stt %)I?gc%ndugfé\%rtgge

!ncreases as the speed and performance o e mcroelectronic devi ces
- lincreases. 21 2%4'3‘5) Ble%gc%ﬁd yﬂagezi]ﬁ?’ %ﬁl}s, the microelectronic devices 208 on the dielectric

substrate first surface 206 and on the dielectric substrate second surface 212 may be in
electrical communication. The electrically conductive vias 214 are generally plated
through-hole vias and may be formed in any manner known in the art.

15 FIG. 22 illustrates another board design, known as a multi-layer board 220. A
multi-layer board 220 comprises two or more pieces of dielectric material (shown as first
dielectric material 222 and second dielectric material 224) with conductive traces 204
thereon and therebetween with electrically conductive vias 214 formed through the first
dielectric material 222 and the second dielectric material 224. This design allows for

20 shorter traces and reduced surface area requirements for conductive trace 204 routing.
Although such boards have been adequate for past and current microelectronic
device applications, the need for higher performance and shorter traces of substrate

boards increases as the speed and performance of the microelectronic devices increases.

of the dielectric substrate 202, the conductive traces 204, and thel 9 APRIIS



PCT/ USO1/ 31438 Therefore, it woul d be radvant ageous to devel op new = ~wrmmmnms
"subst'r at es/ boards, whi ch achi eve hi gher speed and performance. BRI EH 9 APR 2005
DESCRI PTI ON OF THE DRAW NGS 5 Wil e the specification concludes with clains
particul arly, iLpting out and distinctly claimng that which is regarded as
t he present Wﬁg’éﬁé‘}isbn, t he advantages of this invention cBRTYEMNPA4E readily
ascertained fromthe followi ng description of the invention when read in
conjunction w tﬁ‘t{}e a.ccor@ n i;ngquravm ngs in which: FIG 1 is an oblique
view of a m croelEEePJhivay ?Pd%'f‘ BOUs &t developnesi ybtgtes/ Boardsewhighpacicvss ent
invention; FIG 2 is a top plan view of a mi croelectronic substrate core
havi ng exanpl eshiger seepd {dPSHAIMINE, el ectroni ¢ substrate core openi ngs,
according to the present invention; FIG 3 is a side cross-sectional view
of 'a mcroel ectronic substrate core abutted to a protective film according
to the present invention; 15 FIG 4 is a side cross-sectional view of
m croel ectronic dice di sposdRIEERESGRIPIHIMN, OF JHEJPRAWINGS 1 0el ectroni c
substrate core, which also abuts the protective film according to the
present invention; Yeksthespecificgtioncgecludepwith deims putienlarlyipeintieg out prdl assenbl y of
FIG 4 after encapsulation, according to the present invention; 20 FIG 6
i s a side crossdigetly Jeiminghaswhish iseregardgd asthhipresersfinyeniian, te advantpges hethis
protective filmhas been renoved, according to the present invention; FIGs.
7-15 are side cinvgagorseantbe orem readilp agseredined frpmdleecfoliovang degeriptingofithet er connect i on
| ayers on a microelectronic die, encapsulation material, and a
m croel ect r oni cinseikien whangeaddmeanjunefirnoyiditiegrceampenpingrireniagin whighnt i on; 3 1 9
APR 2005 WO 02/ 33751 PCT/US01/ 31438

FIG. 1 is an oblique view of a microelectronic substrate core, according to the

o

10 present invention;
FIG. 2 is a top plan view of a microelectronic substrate core having examples of
alternate microelectronic subsirate core openings, according to the present invention,;
FIG. 3 is a side cross-sectional view of a microelectronic substrate core abutted to
al protective film, according to the present invention;

15 FIG. 4 is a side cross-sectional view of microelectronic dice disposed within
openings of the microelectronic substrate core, which also abuts the protective film,
according to the present invention;

FIG. 5 is a side cross-sectional view of the assembly of FIG. 4 after encapsulation,
according to the present invention;

20 FIG. 6 is a side cross-sectional view of the assembly of FIG. 5 after the protective
film has been removed, according to the present invention;

FIGs. 7-15 are side cross-sectional views of a process of forming interconnection

layers on a microelectronic die, encapsulation material, and a microelectronic substrate

core, according to the present invention;




FIG 16 is a side cross-sectional view of the assenbly of FIG 6 having .
i nterconnection | ayers and sol der balls positioned thereon, accordqrggAmmhe
present invention; FIG 17 is a side cross-sectional view of the asse y
of FIG 16 without a 5 mcroelectronic substrate core, according to the
present i nveWPildM75FI G 18 is a side cross-sectional view eérakfeggect ronic
dice and devices of varying sizes; FIG 19 is a side cross-sectional view
of multiple mcroelectronic dice within a single core opening; 10 FIG 20
is a cross-section&IG.\i6dsm side caosshaetjbrat wevd efthbasdnthly RFIGNONRiIngN the art; FIG
21 is a cross-sectional view of a double-sided board, as known in the art;
and FIG 22 i singrconmssendeyets and sdidev ballypoditichedhbicbn, hayRlingl® 8k gessh® known in
the art. DETAILED DESCRI PTI ON OF THE | LLUSTRATED EMBODI MENT 15 Al t hough

FI Gs. 1-19 il | ustentibe vari ous views of the present invention, these figures
are not neant to portray mcroel ectronic assenblies in precise detail.

Rat her, these fig#Ied7idd sikticras-ectivral Q&) 6thé ARnbHASFETDIsvABitR @ Manner to
nore clearly convey the concepts of the present invention. Additionally, .
el ement s cofmonmbrielsetiictsibstbic gore SBcordiRd Bithe frientSARRidAUNer i ¢ desi gnation. 20
The present invention includes a substrate fabrication technol ogy that
places at |east ORES.IB @raQ@le@fdst-QBiichalVi&y ¥ hibloBle@onlc R bnPdCicRENI NG I N a

m croel ectronic substrate core and secures the mcroelectronic die/dice

wi thin the openiaRGfgs)zewi th an encapsul ation material or that encapsul ates at
| east one mcroelectronic die wwthin an encapsulation material wthout a

m croel ectroni ¢ SUPRS, NQsQ siRlcRss-deBliRRIGAMN ST hiYRleStdhicdi 005 WO
02/ 33751 PCTI USO1/ 31438 of dielectric nateri atlwge and&é:oncghlljctl‘%\/‘ﬁlﬁ r%ces are

then fabricat edif bRopHifg: 0el ectronic
10 FIG. 20 is a cross-sectional view of a single-sided board, as known in the art;

FIG. 21 is a cross-sectional view of a double-sided board, as known in the art; and

FIG. 22 is a cross-sectional view of a multi-layer board, as known in the art.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENT

15 Although FIGs. 1-19 illustrate various views of the present invention, these figures
are not meant to portray microelectronic assemblies in precise detail, Rather, these
figures illustrate microelectronic assemblies in a manner to more clearly convey the
concepts of the present invention. Additionally, elements common between the figures
retain the same numeric designation.

20 The present invention includes a substrate fabrication technology that places at
least one microelectronic die within at least one opening in a microelectronic substrate
core and secures the microelectronic die/dice within the opening(s) with an
encapsulation material or that encapsulates at ieast one microelectronic die within an

encapsulation material without a microelectronic substrate core. Interconnection layers




die/dice, the encapsulation material, and the m croel ectronic substfgt eP Cﬁﬂre'f-x
‘(if present) to forma microelectronic substrate. The term "microe ARRGA
substrate"” is defined to include notherboards, peripheral cards,

cartridges, nulti-chip nodule substrates, and 5 simlar structures as wll
‘be evident tWOBMB™Hkilled in the art. The technical advantBEFESIHINPR s
invention is that it enables the mcroelectronic substrate to be built
around the mcroel ectronic die/dice, which results in a _shorter

i nterconnect di ddigketic metegials andpopdustyedtaces s Bendfabricatid phibp migreslectronic

m croel ectronic substrate and mcroel ectronic devices attached thereto.
Thi's, in turn, 4igdcs, the epgapslaginn materialcand thednigroelprdonis sypsipiecoreif PFaseitiBr e, t he
m croel ectronic_substrate of the present invention may also result in a
smal | er form f et miigsleshonissuprate: he term “pisTosiseiranis sybsptgnig definedto | apt op
conputers, handhel d devi ces, personal digital assistants, etc.). FIG 1

il lustrates a ningvdseraterhagrds.pepfisr sasdsecaiiges. Tupti-ghip mogide pbprates.a0e a

m croel ectronic _substrate. The microelectronic substrate core 102 preferably
conpri ses 315 gimilpystrustiwgsas Ml felexidant theneskilled in theipel. mat eri al used to
fabricate the mcroel ectronic substrate core 102 may include, but is not
limted to, a Bi snihetpehnisal afyangse pfcthis inmention isthat itignables dhe migrpslerovic mat eri al |
an FR4 lam nate material (a flanme retarding gl ass/epoxy material), various
pol yi mi de | ani rigbstrateda e hult around gleamicroelagitonicidiydiceayybich 1gaults inashortgid et al | i c
materials (such as copper) and the |ike. The mcroel ectronic substrate core
102 20 has at |istassenngetalistgmenberueen oucresiactspric dige Wit the Rrioeplgstreniowmbsrate r st
surface 106 of the mcroelectronic substrate core 102 to an opposing second
surface 108 of anf@icrerdlesirowit devicepriaghed thsesta- ahds, indwra. rewits inkighensprad andh FI G 2,
t he opening(s) 104 may be of any shape and size including, but not limted
to, rectandul arpesfonmance. Forthermonegthe mistpglestroniccpybstraie wf th pressahisetioronster s 104b,
and circular 104c. The only limtation on 5 1 9 APR 2005 WO 02/ 33751

PCT/ US01/ 31438 also result in a smaller form factor, which is well suited to mobile systems (i.e., laptop

computers, handheld devices, personal digital assistants, etc.).
FIG. 1 illustrates a microelectronic substrate core 102 used to fabricate a
microelectronic substrate, The microelectronic substrate core 102 preferably comprises
15 a substantially planar material. The material used to fabricate the microelectronic
substrate core 102 may include, but is not limited to, a Bismaleimide Triazine (“BT™)
resin based laminate material, an FR4 laminate material (a flame retarding glass/epoxy
material), vgrious polyimide laminate materials, ceramic material, and ﬂme like, and
metallic materials (such as copper) and the like. The microelectronic substrate core 102
20 has at least one opening 104 extending therethrough from a first surface 106 of the
microelectronic substrate core 102 to an opposing second surface 108 of the
microelectronic substrate 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,

ro rectangular/square with rounded corners 104b, and circular 104c. The only limitation on



the size and shape of the opening(s) 104 is that they nust be appropriately
sized and shaped to house a corresponding mcroelectronic die or dil GeAPR 2005
therein, as will be discussed below. FIG 3 illustrates the mcroelectronic
substrate core first surface 106 abutting a 5 protective film 112. The
protective fWPH#5 i s preferably a substantially flexibl ePCHESMSBIEE, such
as Kapton(r) polyimde film(E |[|. du Pont de Nenours and Conpany,

W | m ngton, Delaware), but nmay be nade of any appropriate material,

i ncludi ng met athe pige and|shape of the apepingfsk Fid deithat sy anvstehetapprenriatelt sipedend ve film
112 woul d have substantially the same coefficient of thermal expansion
(CTE) as the ni happditebausoniaresendingmicragieatrangsydie ormicgtherein, ps widltbe diseussed

m croel ectronic dice 114, each having an active surface 116 and a back
surface 118, plbaew in correspondi ng openi ngs 104 of the nicroelectronic
substrate core 102. The mcroel ectronic dice 114 may be any known active or
passi ve mi croel ect FEniddllehtretesibe mmrdelpdirorc subsitatersore firgt sirfacell Q6@buttingd ¢ ( CPUs) ,
menory (DRAM SRAM SDRAM etc.), controllers (chip sets), capacitors, .
resistors, 15 iprdedivefin 155 dThe pestdctivedilml N2 & preferdtdy 1 adistentioldfiexhie
(illustrated), the thickness 117 of the microelectronic substrate core 102
and t he t hi cknemsterial Suciasiapton? potyimidediim ORI clubontale Nedioars end Ganlyahgnt i al |y
equal . The mcroelectronic dice 114 are each placed such that their active

surfaces 116 abWilmidieonPDElhwdit) Mg nfak béinddedof ahPpldp@dteahtervd ihdhldgl 12 may have
an 20 adhesive, such as silicone or acrylic, mﬁich attaches to the

m croel ect r oni CrmetRS filnRt B SpteRred érhtsokdingedi] e pRILOR @Md 12 ReulThaeoel ect roni ¢

die active surface 116. This adhesive-type film may be applied prior to
pl aci ng the m cqeaA@ely B8 sdmetoifididdt oPMenAl GpaARIR CETEIAL e mdtbHctratie core 102
in a nmold, |iquid dispense encapsul ation system (preferred), or other piece

of equi pmepd Us&Estfafcofel BIGAGARTMEShIcRIRBICRIRARYRS 114 REchRb AL ok sithdd 112 may
6 1 9 APR 1005 WD 02/ 33751 PCT/ USOL/ 31438
116 and a back surface 118, placed in corresponding openings 104 of the
microelectronic substrate core 102. The microelectronic dice 114 may be any known
active or passive microelectronic device including, but not limited to, logic (CPUs),
memory (DRAM, SRAM, SDRAM, etc.), controllers (chip sets), capacitors, reéistors,
15 inductors, and the like.

In a preferred embodiment (illustrated), the thickness 117 of the microelectronic
substrate core 102 and the thickness 115 of the microelectronic dice 114 are
substantially equal. The microelectronic dice 114 are each placed such that their active
surfaces 116 abut the protective film 112. The protective film 112 may have an

20 adhesive, such as silicone or acrylic, which attaches to the microelectronic substrate core
first surface 106 and the microelectronic die active surface 116. This adhesive-type film
may be applied prior to placing the microelectronic die 114 and microelectronic
substrate core 102 in a mold, liquid dispense encapsulation system (preferred), or other

piece of equipment used for the encapsulation process. The protective film 112 may




al so be a non-adhesive film such as a ETFE (ethylene - tetrafl uoroethyl ene)
“or Teflon(r) film which is held on the microelectronic die activé ISAPH pme
116 and the microelectronic substrate core first surface 106 by an inner
surface of %ﬁ@ gﬁlg or other piece of equipnment during the encapsul ation
process. 5 Y%5Trbel ectronic die 114 is then encapsul at eBCHIBH/3KIS
encapsul ation material 122, such as plastics, resins, epoxies, elastoneric

(e.g., rubbery) terials, ang the likeg. shown in FIG 5
encapsul ation nHtEhegon-polEsive iy, §‘ﬁB§%ﬂEﬁP Gﬁ]ﬁ/{epfoﬁg"a@fm@ﬁ@f‘e%b%ﬁ{;ﬁm@s) 104
not occupi ed by_the mcroelectronic die 114. The _encapsyl ation of the
mi cr oel ect r oni ciilfh &hich ks held pnithe micoplechonic gy aghive SR%EI%"H&%‘%‘?W]WW& ng but
not 10 limted to transfer and conpressi on nol di ng, . and di spensi ng. The
encapsul ation FHREES cgre frgtsurgace LG q‘ﬁ‘é’e?ﬁ“bfﬁ‘i?é’lf@&%"@rﬂreﬂﬁ% ﬂ?ﬁ within the
m croel ectronic substrate core 102 and provides nechanical rigidity for the
resul ting structQyP@eatfiripg e peraRsulalio BE®- area for the subsequent buil d- up
of trace layers. After encapsulation, the protective film 112 is renoved, as
shown in FIG 6, tdhemipreslsspanc dinblas hemarcepstiatehvith 4 acapsylatips maieriglace 116,
As also shown in FIG 6, the encapsulation material 122 js preferably
nol ded or di speh@ethch as Rlastics, xepips: epxics chislomeris{c-2¢ REbsYCrasialsctd dKilkesubst r at e
core first surface 106 and the mcroel ectronic die active surface 116. This
results in at |AaSOWsiEFIGy thecsacapsulation gpaterial 132 isdisapsed Bymogiops ofiler to t he
m croel ectronic die active surface 116 and the m croel ectronic substrate
core first 20 sPRepiRE®) HYeot oppupicd by Shsduirratleganirdied 14 alhespfepaidation olithergy pe
utilized in further fabrication steps, along with the mcroel ectronic
substrate core Microstectseniq die bl 4w, be aehievadiby any dnatn peressatieludipebit per ¢ he
formation of interconnection |ayers, such as dielectric material |ayers and
conduct i ve 19 r ackimitedzo ramsfenmid cpmprmssign npking aehdipersingshy @eapsgatignt hough t he
follow ng description relates to a bunpless, built-up |ayer technique for
the formation omatemal d2Zwsenresahs Bisroelegteani: die H withintesomigtoclegiiomicsutstrah i s not so
limted.

core 102 and provides mechanical rigidity for the resulting structure and provides

surface area for the subsequent buiid-up of trace layers.
After encapsulation, the protective film 112 is removed, as shown in FIG. 6, to
15 expose the microelectronic die active surface 116. As also shown in FIG. 6, the
encapsulation material 122 is preferably molded or dispensed to fill the space between
the microelectronic substrate core first surface 106 and the microeiectronic die active
surface 116. This results in at least one surface 124 that is substantially planar to the
microelectronic die active surface 116 and the microelectronic substrate core first
20 surface 106. The encapsulation material surface 124 may be utilized in further
fabrication steps, along with the microelectronic substrate core first surface 106, as
additional surface area for the formation of interconnection layers, such as dielectric

material layers and conductive traces.




The-interconnection |layers may be fabricated by a variety of techniques
known in the art. 5 FIG 7 illustrates a view of a single mcroel €ct ppPRiREY
die 114 encapsul ated with encapsul ation nmaterial 122 within the

m croel ectroni c substrate core 102. The mcroelectronic die 114, of course,
i ncl udes a pPYAPHIIly of electrical contacts 132 |ocated OPCEHS01/31438

m croel ectronic die active surface 116. The electrical contacts 132 are
electrically connected to circuitry (not shown) within the mcroelectronic
die 114. Only f our Although thetfellowdng dsesmiptirelatestp adumplssiobirilt-up layesechnige
sinplicity and clarity. As shown in FIG 8, a first dielectric |ayer 136,
such as epoxy riestheforpatiopiofintpaconnastierlayepsothy siethbd pifakricationds noteo Jimited. i s

di sposed over the mcroelectronic die active surface 116 (including the

el ectrical contBetnere@mpction fpgeryingy befabiidated by & varighsif teshwiques kmownfin thst  sur f ace -
106, and the encapsul ation material surface 124. The dielectric |ayers of
the 15 present dfavention are preferably filled epoxy resins available from

| biden U S.A Corp., Santa Cara, California, U S A and from Ajinonoto '
U S. A, Incd, Parahigs 7 ilNswatderdeyof a sagl. nficrodibatrofio diveltl # encapsulated avithi r st
dielectric layer 136 may be achi eved by any known process, including but

not limted to dneapsulation omteriglpi2d witbmtthegicroeletttonicaalisiralg corahél.skheay - on
deposition. 20 As shown in FIG 9, a plurality of vias 138 are then forned

t hrough t he fi rsicrockiitednectia 116, dfayese, bslBdes TpbirgitucizlectrigalebntaitalS2 188tedray be
formed by any nethod known in the art, including but not limted to | aser
drilling, phot onithdrogreafebyonfculicmmtivessutfadel lodeTheliectriaal cedtads) 132areck]ecirkaliyne fir st
dielectric layer 136 is photoactive, formng the plurality of vias 8 1 9 APR
1005 WO 02/ 337 =bniiecied tdShichifd 4in8shib@8) within the micwstectranitdie 114 adnlpfophot or esi st
mask is made in a photolithographic process, as known in the art. A
plurality nf cofhdticilicontadts BQese shdwn fob sdke ofeifiplizity bddecldrity. St di el ectric | ayer
136, as shown in FIG 10, wherein a portion of each of the plurality of
conductive traces Adsghown inFIG. 8, a first dielectric layer 136, such as epoxy resin, polyimide,

bisbenzocyclobutene, and the like, is disposed over the microelectronic die active
surface 116 (including the electrical contacts 132), the microelectronic substrate core
first surface 106, and the encapsulation material surface 124. The dielectric layers of the

15 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,
U.S.A. The formation of the first dielectric layer 136 may be achieved by any known
process, including but not limited to lamination, spin coating, roll coating, and spray-on
deposition.

20 As shown in FIG. 9, a plurality of vias 138 are then formed through the first
dielectric layer 136. The plurality of vias 138 may be formed by any method known in
the art, including but not limited to laser drilling, photolithography (usually followed by

an etch), and, if the first dielectric layer 136 is photoactive, forming the plurality of vias



.5 extends into at |east one of said plurality of vial 138 (see FIG ﬂMPﬂ S
make el ectrical contact with the contacts 132. The plurality of con \Z
traces 142 may be made of any applicable conductive material, such as
_copper, alu nd all oys thereof. The plurality of cond ctr ve traces 142
may be for r@i&ﬁg}-" known techni que, including but not IT‘!F:T’F%’G PHd®

sem -additive plating and photol it hographl c techni ques. An 10 exenpl ary

sem -additive p t.i t echni a dep Siti see ayer, such as
a sputter- deposlﬁ rsa"éﬁ%%?%%ﬁ%gggﬁ%p%%ﬂa‘g( ?a’f’acgﬁ&?@éogfapr PR ectric

| ayer 136. A resi st ag is then patterned on the seed |ayer, such as a
titani un copper A‘P?‘ESS‘/ %t owed by electrolytic plating of a layer of

pat tefnad resi St & Wgrrt,;ﬂgc%g@fd' P&y Bk PR5UerPEEE 13he por i ons

avay. Qher  mevHBAE HE d;wﬁfrﬁna liwwﬁaagrr eop oy RiGufioe PR 10 vt
be apparent,to tho a.second

di el ecéI ri (r:] ] aye‘?’“ﬂ%ﬁm}‘@t lYF% 5’6“?‘533'& @Fa?h?é:ﬁ‘f ?gfﬁmﬁzé (I;bf) E”B%‘Fiﬁ%ﬁ e t r aces
142 i T
di el Z(r:]t rltcel a;/:a‘rs"t tfﬁtléi"(’a T‘E?églaté 29\;[@8?@'?1‘%@0%% 3 Onéi&s’“aﬁﬁ ﬁaﬁ? g but not

limted to filmla tio g atlna}% roll. coatin q ray on
Hopos: &1 on. S SHIAMCRRE padicyBmats el i cotret wuG iRt HRGE; & t hen
formed through the_, second dielectric er 144. Th aI ity pf second
vias 146 may be forrh%Eil“QHp’ 0&@?"1‘]%“’51{% |I?Fytﬁ Orgqu gy?"ﬁi‘f‘?r“é‘? tﬁé’“ﬂﬂ? not
limted to laser drilling and, if the, second die ect APR 2005 WD
02/ 33751 PCT/ UskRlrding npfelwrcd topgmy- %ddﬁrraplaa%&ﬁ"e@LOtrla Bmffﬁgmﬁrear ity of

second vias_ 146 in the sane manner that a photoresist ma%r de |n a
phot ol i t ho$ft aphPEmplagcemisaddiye RHBWﬁ‘ihﬁlqt‘%‘é‘“a‘r"P"’e feposites 3,56 Hrq%sy
conductive traces 142 i s not capabl e of pI g Qlur I|t second
vias 146 in an RPHSEP qsaﬁdé’rﬁlﬁgtfoﬁersﬁﬂcp°f‘ﬁ€ﬁw {%Hl @fer AC‘B’HHuctr ve
traces

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
areas in the patterned resist layer. The patterned resist layer is stripped and portions of
15 the seed layer not having the layer of metal plated thereqn is etched away. Other
methods of forming the plurality of conductive traces 142 will be apparent to those
skilled in the art.
As shown in FIG. 11, a second dielectric layer 144 is disposed over the plurality of
conductive traces 142 and the first dielectric layer 136. The formation of the second
20 dielectric layer 144 may be achieved by any known process, including but not limited to
film lamination, spin coating, roil coating, and spray-on deposition.
As shown in FIG. 12, a plurality of second vias 146 is then formed through the
second dielectric layer 144. The plurality of second vias 146 may bc formed any method

known in the art, including but not limited to laser drilling and, if the second dielectric




5-are fornmed-in the plurality of second.vias 146 and on the second R
dielectric layer 144, another dielectric layer formed thereon, and f@@&a%ﬂ
plurality of vias is formed in the dielectric |ayer, such as descr iP5
FI Gs. 10-12. The |l ayering of dielectric layers and the formation of
conductive tY8¥B7an be repeated until the vias are in anpeppsapnizat e
position, and sufficient electrical connectivity is established to enable
the required 10 electrical performance. Thus, portions of a single
conducti ve trackeysha+4 i phaiepctiyee frming theiphirdityefsedondheiay M6 it samsdnanaer r esi de on
different dielectric layers. A second plurality of conductive traces 148 may
be formed, wher®ft# Photpspistinask smade @ phewplithegsaphicawordsspisknewn ingheght. conduct i ve
traces 148 extends_into at |east one of said plurality of second vias 146.
The second pl ur al i Hyhegluraligh gfeondustive ragseseld2 iset eapattie affplacing thedbrality ofandi ng pad.
150 (an enlarged area on the traces denmarcated by a dashed line 152), as
shown in FI G 1%¢ondyiag 14thia an appenpiiate Pogitidn; then ehier portionsef the eonductive srak48 and
| andi ng pads 150 are formed, they can be used in the formation of '
conducti ve 3 nt e¥efonnwkn the phulity efsecond dies 146Budprsthe scodrdatieldstricllgyer pi4ns, and t he
i ke, for communication with external conponents (not 20 shown). For
exanpl e, a sol crapthereiigleciristloret @tmaheremnandenathes pusdity of wias istforesed srtbnd
dielectric layer 144 and the second plurality of conductive traces 154 and
| andi ng pads  1digectri lpyen sudhias desorfibed imBIGs 38125 Thi tagering ofidicledtric kapras sdl der mask
material 156 to expose at |east a portion of each of the |anding pads 150,
as shown in FI che fozgmatian pf epndiictiveytragés can bewgprateil wetilithernins afed0 an gpoipriste sol der
bunmps, can be formed, if desired, such as by, but 10 1 9 APR 2005 WO
02/ 33751 PCT/ US®4itigy a8Bsuffisient ¢leptricelbonmectivty ismtablishedto ienaplestbd diquiregast e
foll owed by a reflow process or by knowmn plating techniques, on the exposed
porti on ofl0eacelefricallperforanantien Fhysaptstias 4f a sisgledvoduetivatracébdFormdd.frol G 16
illustrates a plurality of mcroelectronic dice 114 encapsulated with 5
encapsul ati on rmeitliglé pdrtic@ thepaof dridmart fesidewrodiffeént diclearic ysubstrate core 102 to
formthe

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
plurality of second vias 146. The second plurality of conductive traces 148 each

15 includes a landing pad 150 (an enlarged area on the traces demarcated by a dashed line
152), as shown in FIG. 13.

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
bumps, solder balls, pins, and the like, for communication with external components (not

20 shown). For example, a solder mask material 156 can be disposed over the second
dielectric layer 144 and the second plurality of conductive traces 154 and landing pads
150, A plurality of vias 158 is then formed in the solder mask material 156 to expose at
least a portion of each of the landing pads 150, as shown in FIG. 14. A plurality of

conductive bumps 160, such as solder bumps, can be formed, if desired, such as by, but

10



m croel ectroni ¢ substrate 170 of the present invention. At |east one o
“interconnection layer is formed on the mcroelectronic dice actiVvg ApRyfjaces
116, the mcroelectronic substrate core first surface 106, and the
‘encapsul ation material surface 124 in the manner previously discussed. The
‘layer (s) of P& EYic naterial and conductive traces 10 cRERVI0IBHES t he
i nterconnection |layer is sinply designated together as interconnection

ot only to form

comnect i ons. bt e hen ke Bufng e pto Pl By « I s S cE Ry of
conductive bunps,.1 as_described.above,. but _also.to l.ow el ectri cal
communi cation a la%rbgq%]hglqu?ﬁ TR B?iﬁ%n ‘Jt’lfieﬁfg' of%ﬁ?W@éB@lédg)WW?Pﬂn the

m croel ectroni cfl%u%trate core 102. 15 Once the interconnection |ayer 162 is

formed, at |east Oné& mcroelectronic device 164 may be attached to a top
surface 166 of the Pilat

rcopnection. layer 162 by fhe.  conductive bunps 160.
The conductive bunps ‘1@dﬁ§§%FWI¥%&P¥T§E’FIWMﬁeé% Fospsulgied Witlen at | east
one microel gct rgnrli Cu evi ce 1242 angl. a% I eas} one nmicroelectronic die 114. It
is, of courde, thder UYTERYRAL 22 ARG TIEElegonts Hprtrate gore MR tofm¥tht ned on t he
20 inter connecting)cnoebia er. 1% &talz arhtﬁvm in FIG 15) or on the mcroel ectronic
device 164: It MO EYIHERRE SOt PrpresentipyeRinng kit fepgtoneyigtercomgetianat es t he
m croel ectroni ciadevﬁiﬁes 164 as, ackaggd fljp-chips, the mcroelectronic
devi ces may be 25y SERBUH A dhemigrogpetignic dicg activ L’Eg?féll&fhecﬂ?i?feelwwlées 164
including, but not limted ta, logic (CPUs), nmenory (DRAM SRAM SDRAM
etc.), controll %uggtrateccﬁ ‘@é‘t‘%c? 1(%31?}51&68[W@ful?tggprgtfegplssyrfa&ﬁmﬁ1néhemanger9 APR
1005 WO 02/ 33751 I?CT{ 1 801/43#4}13 | i Eef Furthernpre, in addition to flip-chip
attachment, as PTYRREH ALY hefarer(s) pl dielegtrcpaicriahand spndugtive faees oel ect roni ¢
devi ces 164110 may _be . CC%F%i shed ,bl%/ ot her net hods, such as w rebondi ng or
ot her met hods KHGRASPIE HEeenagerion layer jssimpmy desigpatedpgsthen 3s ipterconsestisn es t he
assenbly of FI C—ix 1(‘13 WheFmal B i_F,e, m croel ectronic substrate 5 180 is
fabricated with8UF 158 FiF-d0o INis intsrepnection lgyer 162 serveppatonlpto foee FIG 16) in a
simlar nmanner as descri bed tLor, the mcroel ectronic substrate 170 (see FIG
16) . connections between the microelectronic dice 114 and the plurality of conductive bumps
160, as described above, but also to allow electrical communication among the
microelectronic dice 114 disposed within the microelectronic substrate core 102,
I5 Once the interconnection layer 162 is formed, at least one microelectronic device
164 may be attached to a top surface 166 of the interconnection layer 162 by the
conductive bumps 160. The conductive bumps 160 active electrical communication
between at least one microelectronic device 164 and at least one microelectronic die 114.
It is, of course, understood that the conductive burnps 160 may be formed on the
20 interconnection layer 162 (as shown in FIG. 15) or on the microelectronic device 164. It
is also understood that, although FIG. 16 illustrates the microelectronic devices 164 as
packaged flip-chips, the microelectronic devices may be any known active or passive

microelectronic devices 164 including, but not limited to, logic (CPUs), memory

(DRAM, SRAM, SDRAM, etc.), controllers (chip sets), capacitors, resistors, and the

11



As illustrated in FIG 18, the mcroelectronic dice 114 and the .
m croel ectronic devices 164 may be a variety of sizes and shapes.} 9 APR 2005
Furthernore, as illustrated in FIG 19, a plurality of mcroelectronic dice
114 may be disposed in a single opening in the 10 mcroel ectronic substrate
core 102. ThW@BHFl guration allows interacting microel ececoniser/zizge 114 to
comuni cate with one another to be as close as possible to inprove
el ectrical performance by short eni n(};l_ conductive trace (not shown) |engths
t her ebet ween, a¥k&nifiurthesmongip additiondel Hipyohiptpttachmsht, hd ilebtratad inH&Gals, . 15 Havi ng
thus described in detail enbodinents of the present invention, it is
under st ood t hat 2¥apkmenhofdhe misrpeleettaniredevigss 16Hman ppaetaplishdddiymghet methads, t 0 be
limted by particular details set forth in the above description, as nany
appar ent vari at fushas Vimbprdig or gther merbeds shawnip theeiskilbe prathe amg from the spirit
or scope thereof. 20 12 1 9 APR 2005 Clains 1. A mcroelectronic substrate,
conprising: a nicr §&F.ddtiliusimates thedssambdy of FEQr 16 Wiadimtbe mickdelestromsumubaiae and an
opposi ng second surface, said mcroelectronic substrate core having at
| east one openi Y igibiiqated witheytdiermicrosiearoulic sgpsfraio pors #0120 sawiFiG 0kS) imcit r oni ¢
substrate core first surface to said mcroelectronic substrate core second
surface; at | eaymilymeannires destrined faytlicaniciodleatiosip owetlatevi 0Hkee @i 16).at | east one
opening, said at |least one mcroelectronic die having an active surface; an
encapsul at i on mat eAisélluseakisdn FiG) 18 ahamivrelectedniaticedn # andsthbsiicraleetrany € t 0 sai d
at least one mcroelectronic die; a first dielectric layer including a
plurality of videicediodposbea apizpeofaizes and stapesl Fastierraore, as fifusrdva i6 81,191 he di e,
and the encapsulation material; a first plurality of conductive traces
di sposed above apluraligy of merdelectsdnicidied dd tmay be Higpyosed in a dingle opmthgdi @eect ri c | ayer
including a second plurality of vias, disposed above and on

10 microelectronic substrate core 102. This configuration allows interacting

microelectronic dice 114 to communicate with one another to be as close as possible to
improve electrical performance by shortening conductive trace (not shown) lengths

therebetween, as will be understood by those skilled in the art.

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

20
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the first dielectric layer and the first plurality of conductive tL@é@ﬁ; ?nd
a setond plurality of conductive traces di sposed above and on the d0l
dielectric layer. 2. The microel ectronic substrate of claiml1l, wherein said
encapsul ation material further includes at |east one surface substantially
pl anar to said mcroelectronic die active surface and said mcroelectronic
substrate core first surface. 3. The mcroel ectronic substrate of claim 2,
wherein at least two of the first dielectric layer, the first plurality of
conductive & s, the second dielectric |ayer, and the second plurality of
conductive traces further are interconnection |ayers disposed on at |east
one of said mcroelectronic die active surface, said at |east one
encapsul.at i ok mivdoelecabnis yiibsaat, canprisif@ d m croel ectronic substrate core
first surface. 4. The mcroelectronic substrate of claim3, further

i ncl udi ng at? INiaelecsToaic Sﬁbéﬁf@élc@@thﬁ@mgcﬁ m'@mluﬁcaamctwhqnposmgsauﬂm

interc a APR 2 The m croel ectroni c substrate of
claim %Upfgv\ﬂgletérS "ge)l?rllmg%u rﬁ{u&sgl&sﬁw 9o a‘f‘ﬁ%é‘r@aﬁt B¢ Bﬂﬂ““%é‘ﬁi‘ Hltfﬂeg%mdl electric

| ayer aRtdndinddréth shidasicrdeRubhic Sabsratd &fr@?ﬁﬁ%ff It6 s£ Rnitfletomy! f ace, said

at | east one encapsul ation material surface, sal m cr oé ectronic

subst r attbstrate eore second sefadeace and at | east one conductl ve trace disposed on

said first di gfi ectric, | aye 6. Ee m croel ectronji c substrate of claim§5,
further incld aﬁbonea{Flcf%i@meWéh% Besed cfhie sai akleas one apening, sridek iastr oni ¢

di e act \m]qg &ast one conductive trace extends
througr?n\ségrlngﬂ%lfe?g?m Cglye?&ff{i) tontact the at |l east one electrical
contact on saiedcapsalatieh amtasrmn ladhetting saialt initeoeddtidoRfeSubstrate Ete 73 §4i@ 8l 184 ONi €
substrate of cle imJl, wherein said mcroelectronic substrate core 1is

sel ect QFEAMEHPEleREOREGiR consisting of bisnaleinide triazine resin based

| am nat e nat teri.al nat ceranics,
ana ot ol o g uistictect LEE i AHRE D BRI lof Has, BShased hisen T on ok edie ooy
m cr oeloemerme,qhdm@,earﬁaﬁh ehéipbilgidMmacktiave surface; and

a first plurality of conductive traces disposed above and on the first dielectric layer,
a second dielectric layer including a second plurality of vias, disposed above and on
the first dielectric layer and the first plurality of conductive traces; and

a second plurality of conductive traces disposed above and on the second dielectric

layer.

2. The microelectronic substrate of claim 1, wherein said encapsulation material further

includes at least one surface substantially planar to said microelectronic die active surface

and said microelectronic substrate core first surface.

3, The microelectronic substrate of claim 2, wherein at least two of the first dielectric
layer, the first plurality of conductive traces, the second dielectric layer, and the second
plurality of conductive traces further are intercornection layers disposed on at least one of

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

said microelectronic substrate core first surface.

4. The microelectronic substrate of claim 3, further including at least one

microelectronic device attached to said interconnection layers.

13



an encapsul ation material abutting two contiguous m croel ectronic gi @L‘[
.said plurality of mcroelectronic dice wherein said active surfak @ﬁ? ch
of said plurality of mcroelectronic dice is exposed. 9. The

m croel ectronic substrate of claim8, wherein said encapsul ation materi al
further includes at |east one surface substantially planar to each of said
plurality of mcroelectronic die active surfaces. 10. The m croel ectronic

substrate of,claim9, further including interconnection |ayers disposed on
at | east on&hSFnlglﬁe cPPRF sk teo‘PtJCx?l@r:gé‘f@éqm6ﬁﬂé“t8¥‘3§n‘éf‘<9f1pﬂé33’§£ﬁr1ﬂ%!éé% and

sai d atgiql : At | | : . 2 m el ectronic
subst rg%lg ﬁgf?&%?lg%c %@W{l ?tqlg'arfc u[g?fn%kda ré§§ rog %{he %@%@’?‘é@%r‘%‘ﬁi C

devi ceableasiohe dntapsslaiich inategintanfree tandRaldayefdleckdnic FiBsHREEREHEt roni ¢
substrate of claim 10, wherein said interconnection |ayers conprise at

| east 84Eacgiapdl @k leastone gpaducsine frepmdispased onsaidgine difletdt tayer.cr oel ect roni ¢ di e
active 14 1 9 APR 2005 surface and said at | east one encapsul ation nateri al
surface; and at |east one conductive trace disposed on said at |east one

di el ecbri c ITageficrobctrdfie sibstiaRedrattinONiserist Psdid@he of claim 12, wherein
said at | east one conductive trace extends through said at |east one

di el ectric lkblgest one eleolicabeongact beasitl mtinmekeceonic idiadctive shdiade, wherethadatii
tronic od.of fabricatin

' | dj e .acti f . 14. A net
m cr oePaEEs SAF EUBETS pee extaids Mg alysdi ey Bt seificlaneidp semaet Pom e ubst r at e
core hgyé Bgcdichll dortact o (A8 ?hi@l%glﬁ@ﬂ?oﬂp H%Sdcpge siiffgnd surface, said

m croel ectronic substrate core having at [east one opening defined therein
extending fromsaid mcroelectronic substrate core first surface to said
m cr oel7ect rgni C .subft rate core second surface; disposing at | east one
m cr oel'ect r SHF EHgHosleGiTPRF subsirat oficlaimal (whsrran sé mipkgelesapric substiatgaoore one
m croe i i i : i T o i i Lcroel ectronic
SUbSt 1 o et o, (3 o A o bR RSl Gded lflndle R

an FR4 laminate material, polyimide laminates, ceramics, and metals.

8. A microelectronic substrate, comprising:
a plurality of microelectronic dice each having an active surface: and
an encapsulation material abutting two contiguous microelectronic dice of said plurality of

microelectronic dice wherein said active surface of each of said plurality of microelectronic

dice is exposed.

9. The microelectronic substrate of claim 8, wherein said encapsulation material further

includes at least one surface substantially planar to each of said plurality of microelectronic

die active surfaces.

10.  The microelectronic substrate of claim 9, further including interconnection layers
disposed on at least one of said plurality of microelectronic die active surfaces and said at

least one encapsulation material surface.

11. The microelectronic substrate of claim 10, further including at least one

microelectronic device attached to said interconnection layers.

12. The microelectronic substrate of claim 10, wherein said interconnection layers

comprise at least one dielectric layer abutting at least one of said microelectronic die active
14




wi th an encapsul ation material, wherein adhering said m croel ect r%n'
.substrate core to said at |east one mcroelectronic with said eﬂmca‘#ﬂpjiﬂﬂ%t I on
material further includes formng at |east one encapsulation materi al
surface substantially planar to said mcroelectronic die active surface and
said mcroelectronic substrate core first surface; fonning interconnection

| ayers on said encapsul ation material surface, said mcroelectronic die
active s rfacﬁi@aaia% E%i d mcroel ectronic, substrate core first surface,

wher ei FTFSAAR EamRERanshlatay Braleripbmraceeand o sk g candycistrashe
di el eCHﬁESseH%B%fﬂtééa@b’&fe (ﬂae@&icllgﬂit a portion of said microelectronic die
at

active surface, sal east one ‘encapsul ation material surface, and said
m croel ectronic substrate core first surface; fonning at | east one via
through said at |east one dielectric material |ayer to expose a portion of
sai d mldr oeilbe tigeelecapnic sehsivats of phimcky;, whnarein sridralgasaond eeslucivestravenduct i ve

trace on said at |east.one diglectric material |ayer I ch extends into
sai d afﬂFIé(gsstﬁmgﬁg Sellﬁzftt F&Stecfné:c‘ﬁ?lF%BF :l%yef:@n‘f‘)&a“ %te{f"if}lo’ilﬁ PUBFELPPBA R di e
act i vesfigtfiaelecténic ACacivt hga@f claim 14, further including electrically
attaching at |least one mcroelectronic device to a top surface of said

I nterconnection layers. 15 1 9 APR 2005 16. The nethod of claim 14, further
i ncl udi ng fg: m ng ag | east one additional dielectric material |ayer
di sposé&d ovérnghpd ohfabricauns 3 HUCTEEIREHRINE MbSEAGCROBMBINGI d at | east one

gl 1o ) ARl T TUGIELROf e ST AR Lirpgholaer o0 v

form ng at Peas a I'onal” conductri ve

r esi desezond airfiacef sdi @ asdroeleerr@e bibsaa@!cott vy &til€asi®icdpetingl B¥REd 18. The
met hod of claim 14, wherein said providing sald mcroelectronic substrate
core BWH pxerdipg Sipimisaid micratlerwerie sbstratesora first suaface twosaid sel ected from the

0L OB S eSS e, e Lot rtertal, an
disposing at least one microelectronic die within said at least one opening, said at
least one microelectronic die having an active surface;
adhering said microelectronic substrate core to said at least one microelectronic die
with an encapsulation material, wherein adhering said microelectronic substrate core to said
at least one microelectronic with said encapsulation material further includes forming at least
one encapsulation material surface substantially planar to said microelectronic die active
surface and said microelectronic substrate core first surface;
forming interconnection layers on said encapsulation material surface, said
microelectronic die active surface and said microelectronic substrate core first surface,
wherein forming interconnection layers comprises:
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 said microelectronic substrate 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 active surface.

15. The method of claim 14, further including electrically attaching at least one
microelectronic device to a top surface of said interconnection layers.

15
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19. The method of claim 14, further including abutting said mcroel ectronic
substrate core first surface and said mcroelectronic die active sUAPRAMSS
against a protective filmprior to adhering said mcroelectronic substrate
core to said at | east one mcroelectronic die with an encapsul ation
material. 20. The nethod of claim 19, wherein abutting said mcroelectronic
substrate core first surface and said mcroelectronic die active surface
agai nst a protective filmconprises abutting said mcroelectronic substrate
core first surface and said mcroelectronic die active surface against an

adhesi 16. | ay®¥ mh@cabmmrplaﬁ%ﬁr«&iﬁémdﬂihg"f&ﬂﬁnés&1@9&?6{1& Qcﬁﬁﬁ?”rlai’dielecmc o
m croel ectronic substrate core to said at | east one mcroelectronic die with

an encapsenadgyendispesedover saidat least npe boluofive mizeiand saidgt Rastione dli@dt¢ oni ¢
substrate, . rising: providing a protective film abutting active
surfac%gﬁgFﬁgggfurality of m croel ectronic dice against said protective
film disposing an encapsul ation material at |east between each of said
plurality of mcroelectronic dice; renoving said protective film 16 1 9
APR 2003. f orlibemethott eff dainn b tunkerlinglediag dorutng o 104 316 sl diidmab comfustival
surface, said m roeéectronic die active surface, wherein fonning

inter cgﬁﬁ%aqwatgwg apd Frsrdecanssaiq ¢rlpash gnesadditionet digleetrigi rmdtedaldayer.mat er i al

| ayer on at |least a portion of said mcroelectronic die active surface, and
said at | east one encapsul ation material surface; fonning at | east one via

t hr ough8sai Thatmdisabsr dait 14, ed»r@eetiﬁissidrmﬁﬂihglsaihaﬁﬁefoeleeuoﬁé REGErait RPL L1 on of |
said mcroelectraonjc die active surface; and fonning at |east one conductive

trace EHNBAIY PRVl misTRelefOniccubsTateraerestlatted Frayethe houprtoexistimgls i nt o
sai d ab;shBfihidNGa¥hd rdsh gisg& iarlﬁi(r:lzaltle|11¥atg19aq} ae}lclr-"Rf ﬁalngnate material, polyimide

laminates, ceramics, and metals.

19. The method of claim 14, further including abutting said microelectronic substrate
core first surface and said microelectronic die active surface against a protective film prior to

adhering said microelectronic substrate core to said at least one microelectronic die with an

encapsulation material.

20.  The method of claim 19, wherein abutting said microelectronic substrate core first
surface and said microelectronic die active surface against a protective filin comprises
abutting said microelectronic substrate core first surface and said microelectronic die active
surface against an adhesive layer on said protective film prior to adhering said

microelectronic substrate core to said at least one microelectronic die with an encapsulation

material.

21. A method of fabricating a microelectronic substrate, comprising:

providing a protective filin;

abutting active surfaces of a plurality of microelectronic dice against said protective
film;

disposing an encapsulation material at least between each of said plurality of
microelectronic dice;

removing said protective film;
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m croel ectronic die active surface. 22. The nethod of claim 21, “@ﬁrﬁf’ﬁ‘"zuus
-di sposi ng said encapsul ation material includes fonning at |east e .
encapsul ation material surface substantially planar to said mcroelectronic
the active surface. 23. The mcroel ectronic substrate of claim25, further
including formng interconnection layers on at |east one of said plurality
of mcroelectronic die active surfaces and said at hI east I oge enciaps;JI at Fln
mat eri al sur, e o4 The .method of claim 23 .further including electrically
attachi ng atfg elggt"?tgrr‘fgnner%"gpiaé’fett—fcan%h(i %“%B%H%E’“tlﬁatﬁn?léﬂgg?ﬁ F%@e of said

| Nt er C@nbRRIdc@ONik AEAdive $Brfackl ¥ hERINRAMMN iﬁ{eﬁ‘édﬂngéﬁonflﬁérpg& dgtudi ng
fonning at least one additional dielectric material Tayer disposed over
said at |east ondouningaticavenedicdectanthagaiatilager cbrﬁasléasomlpogi!oﬁloef@éiﬂl C t
material layer. 26. The nethod of claim 25, further including fonning at

| east one aé'&llﬂqefFﬁEPmGé]hﬂﬁF&VF\?Bﬁa(teﬁ arbsaidaidzese Aue exmpgiandatessli de on said
at | east ong, jtional dielectric material layer. 27. The method of claim
21, wherein providing said protective filmincludes providing said
protective film Hemhing ableaqdiie i Brdup@rsafdt 18ConBEIB H c Abidridl NFepGt | Ve
surfaces of a plurality of mcroelectronic dice against said protective
film conpri $EBosgMRTemohid pécroglpetfaniedicattive pirfaceldantdly of ni croel ectronic
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di ce against sai %ﬁ\%ﬁg%l fégst%fnesconcguc%ve 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.

22. The method of claim 21, wherein disposing said encapsulation material includes
forming at least one encapsulation material surface substantially planar to said

microelectronic die active surface.

23.  The microelectronic substrate of claimn 25, further including forming interconnection
layers on at least one of said plurality of microelectronic die active surfaces and said at least

one encapsulation material surface.

24.  The method of claim 23, further including electrically attaching at least one

microelectronic device to a top surface of said interconnection layers.

25.  The method of claim 21, further including formning ar least one additional dielectric
material layer disposed over said at least one conductive trace and said at least one dielectric

material layer.

26.  The method of claim 25, further including forming at least one additional conductive

trace to extend through and reside on said at least one additional dielectric material layer.

27.  The method of claim 21, wherein providing said protective filin includes providing
said protective film having an adhesive thereon; and wherein abutting active surfaces of a
plurality of microelectronic dice against said protective film comprises abutting active
surfaces of a plurality of microelectronic dice against said adhesive of said protective film.
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