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ENCAPSULATED DI E PACKAGE BACKGROUND OF THE | NVENTION Field of the Invention:
The present invention relates to apparatus and processes for 5 packaging

m croel ect r oWOP2@§%6€. | n particular, the present invention Fel/Bila254¢ o
packagi ng technol ogy that fabricates build-up | ayers on encapsul at ed

m croel ectronic dice and on the encapsul ation material which covers the

nmi croel ectroni ¢ HIBBECTRUILE-UP LANERON. ANENCAP SYRATEDRHcRACKASHE: cost

increased mniaturization of integrated circuit conponents, and greater
packagi ng density of integr aMﬁWﬂk@iﬂ& ng goals of the
conputer industry. As these goals are achieved, m croel ectronic dice becone

smal | er. OF cour s&ield éfdhinwdntiof. Theeatsent inyvantioagélates toleppsiatug andprotessssforhat t he
entire mcroel ectronic die package be equal to or only slightly |arger

(about 10% t 0 patRddingtrhianclet@nisidive. bOf pattialanitierpeke dtveioncelgésdo et sel f. Such

m croel ectronic die packaging is called a"chip scal e packagi ng" or "CSP".
15 As shown i npdckdging8echhgibgy thabh hricatésthuildwp layers baarchpsathied midoeeidcttenip | ayer s
directly on an active surface 204 of a microelectronic die 202. The

bui | d-up | ayer gicé1@y on il edctpsitationl natefiGl which dodyte the AllGoalicapis dide.on t he .

m croel ectronic die active surface 204. Conductive traces 208 nmay be forned

on the diel ectri c skayemhe2€, Highe peifstmandploveCidstDincreaedmandizationwg trace 208
contacts at | east one contact 212 on the mcroelectronic die active 20

surface 204. Eptegfaftalciretompbrtntsng Breater feekAaiz domitl of integrar diiiits M pi ns for
contact with an external conponent (not shown), nay be fabricated to

electricalgy capbimg ?oa’ﬁ of tRAD InpABEindERNUE thkseQokls A6 BchidV8d, nfidrbeleckonit| USt T at es
the external contacts as solder balls 214 which are surrounded by a sol der
mask material §dbpeLbind Hateh. AeR6Girkd, thelgBNEN gréB6r paklQRRY Bénsityrequires that the
entire microelectronic die package be equal to or only slightly larger (about 10% to
30%) than the size of the microelectronic die itself. Such microelectronic die packaging
is called a “chip scale packaging” or “CSP”.
15 As shown in FIG. 8, true CSP would involve fabricating build-up layers directly on
an active surface 204 of a microelectronic die 202. The build-up layers may include a
dielectric laygr 206 disposed on the microelectronic die active surface 204. Conductive
traces 208 may be formed on the dielectric layer 206, wherein a portion of each
conductive trace 208 contacts at least one contact 212 on the microelectronic die active
20 surface 204. External contacts, such as solder balls or conductive pins for contact with
an external component (not shown), may be fabricated to electrically contact at least one
conductive trace 208. FIG. 8 illustrates the external contacts as solder balls 214 which
are surrounded by a solder mask materijal 216 on the dielectric layer 206. However in
such true CSP, the surface area provided by the microelectronic die active surface 204

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



such true CSP, the surface area provided by the m croel ectronj | inke
surface 204 25 generally does not provide enough surface for % pﬂ%ﬁc?ﬁ%ﬂ%
external contacts needed to 1 16 MARCH 2006 WD 02/ 15266 PCT/ US01/ 25060
contact the ewxbermabs conponent (not shown) for certain typeaIiuso1/25060

m croel ectronic dice (i.e., logic). Additional surface area can be provided
t hrough the use of an interposer, such as a substrate (substantially rigid
material) or achhtieRRRMARDMpéRHIEs AW Ifdryertdietypdsl of nficrosléctoniaklice FI G 9
“i.l'lustrates a substrate interposer 222 having a mcroelectronic die 224
attached to andgid Nogbectrical contact with a first surface 226 of the
substrate interposer 222 through small solder balls 228. The small sol der

bal |'s 228 extend bgigsAI it dfeh San bePeovided thcughiier BebRatintepoer, duch a224 and
conductive traces 234 on the substrate interposer first surface 226. The

conducti ve tragesyadkubiifihly fHicRAEAE) GHadlk brgRherd QbAGiialY fidkitlond 10 pads

236 on a second surface 238 of the substrate interposer 222 through vias 242

that extegnd t SRS 1853 Bbduile SRADRES 223 hvinEX IR o6 RO BB 244
(shown as soldg%ﬁ¥%g1rgfgare or med onﬂ?ﬁe bond hgns 236. The external -

contacts 244 araﬁadglﬂg&égizaﬁggt egpemeafa&ﬁy&»&{nmﬁeém&fz@lmiais%&ﬁtemé}ssswen the

m croel ectronic nd an externa el ectrical system (not shown). 15

The use of he 54iadiaRlall QLTRSS 40 sﬁlﬁg#yid{eﬁ%allggc Sen@betRbQF@RAEIY St eps.

These processing stéps 1 ncrease the cost age. Additionally, even

the use of the_23§ hL nﬁ&&e‘iie%fro 9&iL§212%l§ chlfo‘égt?@tggfeﬁg? -tﬂgswé ﬁlf@po\é@i ch can

result in shorting between the sna nd can present

difficulties | h4088El 400 HOCGhAE klds PRIARR BiccrkRR1BENQBMES Wi BbR o © 224

and the substrate | nterposer to prevent contam na
10 pads 236 on a second surface 238 of the substrate interposer 222 through vias 242 that

extend through the substrate interposer 222. External contacts 244 (shown as solder
balls) are formed on the bond pads 236. The external contacts 244 are utilized to
achieve electrical communication between the microelectronic die 224 and an external
electrical system (not shown).

15 “The use of the substrate interposer 222 requires number of processiug steps. These
processing steps increase the cost of the package. Additionally, even the use of the
small solder balls 228 presents crowding problems which can result in shorting between
the small solder balls 228 and can present difficulties in inserting underfilling between
the microelectronic die 224 and the substrate interposer 222 to prevent contamination

20 and provide mechanical stability.

FIG. 10 illustrates a flex component interposer 252 wherein an active surface 254
of a microelectronic die 256 is attached to a first surface 258 of the flex component
interposer 252 with a layer of adhesive 262. The microelectronic die 256 is

encapsulated in an encapsulation material 264. Openings are formed in the flex



20 and provide nmechanical stability. FIG 10 illustrates a flex conponent

i nterposer 252 wherein an active surface 254 of a mcroel ectranj i
is attached to a first surface 258 of the flex conponent int é%%mégégg

with a | ayer ?J a}dhesive 262. The microelectronic die 256 is encapsul ated
in an encapsul'&0®%at eri al 264. Openings are formed in t hePET/BXVIZSH6 MARCH
2006 WO 02/ 15266 PCT/ US01/ 25060 conponent i nterposer 252 by |aser abal ation

through the flex conponent rpo 52 acts 266 ‘

ni croel ect r oni 8“8?95’ tFr\Pgseégsb%E@é Z"éﬂaztéor‘?dhrf"égh(si@q% & RUPIREM S l?te%’g%?zszzw _
residing W|th|nthefl one I nt maerlal
layer is for mrogtast zgg%'ggﬁ'&f"ﬂ}ﬁ%ce&?%S%T“r%??gzsﬁ Iag‘f(toég]ﬁ‘%%dn%q?l P*At er poser
252 and in the openi ngs, The conducti.ve nat terned wth
st andard phot oﬂg’%WF’QF‘& I’?’%‘S‘B‘rtt’a"cfg'%§%‘§pct“8“tf“3?rﬁ?sﬁb u?’t“i"{}%%wcd@ati‘%i \ilo i
conductive traces 276. External cg])gtéﬁ ﬁ are forned on H&@Fco ductive
traces 276 (shdmedsvessrerard Peped/59ighg %%&m&&“ﬁ?fpaseéa sk materi al
282 proxi mate t he_conductive traces, 276 The use of a fle nent
i nt er poser 252 OPRYiEsr Bke qondhcHyy matsrish laxﬁr iy pefferped with %%dari@hqug f1ex
conponent interposer 252 and requires gluing the flex c onent i nterposer
252 to the mi cPHEpEesty Hmcopiughvosigs ngém{ﬂ%ﬁﬂvﬁé‘aﬁﬁ a&s%‘g"aé%‘tchlaé‘il vel y
difficult and increase the cost of the package. Furthernore, the resulting
packages have fsmedon e gendugive Hecss %@dﬁh"ﬂ”@laﬁ ﬁfg‘l’qf palls 278 pusiowndsd by 2 59ldgfou| d be
advant ageous to devel op new apparatus and techniques to 15 provide

addi ti onal sur fademaerds 28ppreymale thegerductvsiragesd7¢ln CSP appl i cati ons, while

utilizin
J The use of a flex compounent interposer 252 requires gluing material layers which

10 form the flex component interposer 252 and requires gluing the flex component
interposer 232 to the microelectronic die 256. These gluing processes are relatively
difficult and increase the cost of the package. Furthermore, the resulting packages have
been found to have poor reliability.

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

15 provide additional surface area to form traces for use in CSP applications, while utilizing
commercially available, widely practiced semiconductor fabrication techniques.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and
distinctly claiming that which is regarded as the present invention, the advantages of this

20 invention can be more readily ascertained from the following description of the
invention when read in conjunction with the accompanying drawings in which:

FIGs. la-1j are side cross-sectional views of a first embodiment of a process of

forming a microelectronic package, according to the present invention;



comercially available, wdely practiced sem conductor fabri cgiAMARCH 2006
techni ques. BRI EF DESCRI PTI ON OF THE DRAW NGS Wil e the specitication
concludes with clainms particularly pointing out and distinctly claimng

t hat whi ch | sSWPd%&¥28kd as the present invention, the advant apeBUSst25dsds 20
invention can be nore readily ascertained fromthe follow ng description of
the invention when read in conjunction wth the acconpanyi ng drawi ngs in
whi ch: FI Gs. 1la- 1jFlgs.8a2i de sic orss-scetienabyiews afiaecther gnbediment 812 A& Hinent of a
process of formng a mcroel ectronic package, according to the present

i nvention; 3 16orhNEGHhiR0ElEctNTicPRkaEbE imOMLEGeRhe® dsopstiondsviceaacoefdiige si de
cross-sectional views of another enbodi nent of a process of formng a

m croel ect r oni to thapksegeintdntion;i ncor por at es a heat di ssipation device,
according to the present invention; FIGs. 3a-3f are side cross-sectional
views of a met hod HIGs. 3el3farakidg rossreectionsl viawsaf mmethod fondig aliginefinhg of a

m cr oel ectroni ¢ package, according to the present invention; FlIGs, 4a-4e
are side cf ossasebhemaal mpldngofeimiandedwenic padkhgedadconding itethe piespnhrent |
attachnment, and nolding of a mcroel ectroni c package, according to the
present i nventrvention10 Fl Gs. 5a-5f are side cross-sectional views of still
anot her nethod for die alignnent, attachnent, and nolding of a

m croel ectroni ¢ pdi€ade-de aecide diopsgsettivnahdewsprf emther method for disalignment,

attachment, and molding of a microelectronic package, according to the present
invention;

10 FIGs. 5a-5f are side cross-sectional views of still another method for die
alignment, attachment, and molding of a microelectronic package, according to the
present invention;

FIGs. 6a-6e are side cross-sectional views of an alternate method for die
alignment, attachment, and molding of a microelectronic package, according to.the

15 present invention;

FIGs. 7a-7e are side cross-sectional views of another alternate method for die
alignment, attachment, and molding of a microelectronic package, according to the
present invention;

FIG. § is a cross-sectional view of a true CSP of a microelectronic device, as

20 known .in the art;

FIG. 9 is a cross-sectional view of a CSP of a microelectronic device utilizing a
substrate interposer, as known in the art; and

FIG. 10 is a cross-sectional view of a CSP of a microeleétronic device utilizing a

flex component interposer, as known in the art.



“FI _Gs. ba- 6e are side cross-sectional Vi ews of an aIte_rnate rretg}gq&ét&%ﬁghﬁ@

alignnent, attachnent, and nol ding of a mcroel ectronic packa

to. the 15 present |nvent|on FI Gs. 7a-7e are side cross-sectional views of
another alterW&®18hod for die alignment, attachment, andeawbshingeef a

m croel ectroni c package, according to the present invention; FIG 8 is a
cross-sectional view of a true CSP of a mcroelectronic device, as 20 known
inthe art; FIG 9 is a cross-sectional view of a CSP of a m croel ectronic
device utilizing a substrate |nterposer as knovvn in the art; and FIG 10

i s a cross-secti onaDEVAHY ‘ ¥ OF T ME

fl ex conponent |nterposer as known in the art 4 16 MARCH 2006 WO 02/ 15266
PCT/ US01/ 25060 DETAthokgEh HJESSGRIIBW@N R Aade] JarAiSRRATHED 7B TDktMENEriow t hough
FIG. la-1j, 2a-2d, 3a-3f, 4a-4e, 5a-5f, 6a-6e, and 7a-7e illustrate various
views of the pwviesenfthe preentimomtion, thesefifureyareast meant logortrap aridrodletrpwie t r ay

m croel ectronic 5 assenblies in precise detail. Rather, these figures

i |1 ustrat e5semassamblies fropreciss slemib| Raher| theseﬁgmnﬂestratscemm@ucxbwsdthmnvey the
concepts of the present invention. Additionally, elenments comon between

t he figures retaiannd hemeranieartyvevaychaoscaptsaf the preschihimvetios eAddifiomaldnt | on
relates to a packaging technol ogy that fabricates build-up |ayers on an
encapsul at ed nekememt enimaprtietvech the digareomtairhtbe |ncapsedicalesigmatiomt er i al t hat

The present invention relates to a packaging technology that fabricates build-up
layers on an cncapsttlated microelectronic die and on the encapsulation material that

10 covers the microelectronic die. An exemplary microelectronic package inciudes a
microelectronic die having an active surface and at least one side. An encapsulation
material is disposed adjacent the microelectronic die side(s), wherein the encapsulation
material includes at least one surface substantially planar to the microelectronic die
active surface. A first dielectric material layer may be disposed on at least 2 portion of

15 the microelectronic die active surface and the encapsulation material surface, At least
one conductive trace is then disposed on the first dielectric material layer. The
conductive trace(s) is in electrical contact with the microelectronic die active surface. At
least one conductive trace extends adjacent the microelectronic die active surface and
adjacent the encapsulation material surface.

20 FIE}s. l1a-1j illustrate a first embodiment of a process of forming a microelectronic
package of the present invention. As shown in FIG. la, a protective film 104 is abutted
against an active surface 106 of a microelectronic die 102 to protect the microelectronic
die active surface 106 from any contaminants. The microelectronic die active surface

106 has at least one contact 108 disposed thereon. The contacts 108 are in electrical



10 covers the mcroelectronic die. An exenplary mcroel ectron
I ncl udes a mcroelectronic die having an active surface and akgpﬁggéigﬁ%m

side. An encapsulation material is disposed adjacent the m croel ectronic
die side(s), wheveizes t he encapsul ation material includes atpdi@di 2R0e
surface substantially planar to the mcroelectronic die active surface. A
first dielectric material |ayer nay be disposed on at |east a portion of 15
t he nicroel ect émaicowi iftegi@iel ¢iRcuityy (hathovan) dvithingheemicapotratic din 10tThei al
surface. At |east one conductive trace is then disposed on the first

di el ectric mat gotedtivelfiid @04 is pregeratilp palgitnideanateriaCand sjay ihave awelkadliesive,al cont act
with the mcroelectronic die active surface. At |east one conductive trace
ext ends adj acegich kh&licohe; Wbhatichestb thedhigrodetronie disucihvecearfaadosé.adhiacent t he
encapsul ation material surface. 20 FIGs. la-1 j illustrate a first

enbodi ment of aihpgiRCeseSHilal mdyWeipplid Pritd 6 pReheht minddectphic dRJO2 dfa hbld pr esent
I nvention. As showmn In FIG la, a protective film104 is abutted agai nst an
active surf aceorddfer Qich 8quipifidn®@ded ErtithCapslilatiod Prdcdse. Phiereedtive ifién 104

m croel ectronic die active surface 106 fromany contam nants. The

m croel ect roni gaghieh RGticHAdEvE AGE sidhts BETFR(etlyRast ehifucteritiytedt) ot08 di sposed
t hereon. The contacts 108 are in electrical 5 16 MARCH 2006 WD 02/ 15266

PCT/ US01/ 2506074rRR® a6, Wwhidhhs hdld Sithéin@goefdetraitid dif Yetiv® Qlrfab 0Dy awiidnlt N t he

m croel ectronic die 102. The protective film104 is preferably a polyimde
material and nayfafBifeneimilE Bkt BRRielpment therthg &% eBtdpbwlRA probisch attaches to
the mcroelectronic die active surface 106. This adhesive-type film my be

applied prior to mghamidiidchenidriie 10Xl @eh eRapsalatit vithQR chdapauldiB} ehaeridr Ot her
such equi pnent used for the encapsul ati on process. The protective film 104

10 112, such as plastics, resins, epoxies, and the like, as shown in FIG. 1b, that covers a

back surface 114 and side(s) 116 of the microelectronic die 102, The encapsulation of

the microelectronic die 102 may be achieved by any known process, including but not

limited to transfer and compression molding, and dispensing. The encapsulation

material 112 provides mechanical rigidity, protects the microelectronic die 102 from
15 contaminants, and provides surface area for the build-up of trace layers.

After encapsulation, the protective film 104 is removed, as shown in FIG. 1c¢, to
expose the microelectronic die active surface 106. As also shown in FIG. Ic, the
encapsulation material 112 is preferably molded to form at least one surface 110 which
is substantially planar to the microelectronic die active surface 106. The encapsulation

20 rnateriai surface 110 will be utilized in further fabrication steps as additional surface area
for the formation of build-up layers, such as dielectric material layers and conductive
fraces.

A first dielectric layer 118, such as epoxy resin, polyimide, bisbenzocyclobutene,

and the like, is disposed over the microelectronic die active surface 106, the contacts



-may al so be a non-adhesive film such as a ETFE (ethyl ene -
tetrafluoroethylene) or Teflon film which is held on the m JOMARGH FPe
die active surface 106 by an inner surface of the nold or other such

- equi prent  dur WP{If¥6 encapsul ati on process. The microel ect r opcyusiiesdd2 i s

t hen encapsulated with an encapsulating material 10 112, such as plastics,
resins, epoxies, and the Iike, as shown in FIG |b, that covers a back
surface 114 andO&ianiéths pnchpsilatipn miatsriptisaufase [ K exsbowrindile. hd) The Higlectric

encapsul ation of the microelectronic die 102 may be achi eved by any known
process, i ncl udiyag obte present invention et mfer@blhﬁléqdém@rresimlaébﬁom{ﬁm di ng, and
di spensi ng. The encapsul ation nateri al 1125frovides nmechani cal rigidity,

protects the nilts.defeps Bania Elags Ealifornia; U 28d Alneta Hdm-slnc.aPatamysovi des
surface area for the build-up of trace layers. After encapsul ation, the
protective fil MNewdars¢ys UrSedpaeiformaionlebtha fifshdigipagic layer 11§ may bxasbiseedbhie
m croel ectronic die active surface 106. As also shown in FIG Ic, the
encapsul at iSon rax kowalprocess, ingluging bus matdinyited s fhmdamipationy spirsgoatingasil- one surf ace
110 which is substantially planar to the mcroelectronic die active surface
106. The encapsodtiag prshsprg- positgh. surface 110 will be utilized in further
fabrication steps as additional surface area for the formation of build-up
| ayers, such as di#dshowrincFinie piphiralitogfeias 1 24wie hemfbooed thepuglt thafiss. A first
dielectric layer 118, such as epoxy resin, polyinde, bisbenzocyclobutene,
and the |ike, idieledirisprysed 8oTée plufabityrif vies E12audtyrbe firmed| any raathdddkaowninftzece 106,
the contacts 6 16 MARCH 2006 WD 02/ 15266 PCT/ USOL/ 25060 108, and the
encapsul ati on rutisehiding Bunétaumted (iasendrilling pitalithogtaghy, ko, if Thefiridgglesticr i ¢
10 layer 118 is photoactive, forming the plurality of vias 122 in the same manner that 2
photoresist mask is made in a photolithographic process, as known in the art.
A plurality Qf conductive traces 124 is formed on the first dielectric laygr 118, as
shown in FIG. 1f, wherein a portion of each of the plurality of conductive traces 124
extends into at least one of said plurality of vias 122 to make electrical contact with the
15 contacts 108. The plurality of conductive traces 124 may be made of any applicable
conductive material, such as copper, aluminum, and alloys thereof. As shown in FIG.
1€, at least one conductive trace extends adjacent the microelectronic die active surface
106 and adjacent said encapsulation material surface 110,
The plurality of conductive traces 124 may be formed by any known technique,
20 inoludh{g but not limited to semi-additive plating and photolithographic techniques. An
exemplary semi-additive plating technique can involve depositing a seed layer, such as
spuiter-deposited or electroless-deposited metal on the first dielectric layer 118. 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 as copper, on the seed layer exposed by



| ayers of the present invention are preferably filled epoxy regj | le .
fromlbiden U S A Corp., Santa Cara, California, U S A andfmmm%ﬁg
U S A, Inc., Paranus, New Jersey, U S. A The formation of the first
dielectric | &RAIVHIE nay be achi eved by 5 any known processpcirusbuziigg but
not limted to filmlamnation, spin coating, roll- coating and spray-on
deposition. As shown in FIG le, a plurality of vial 122 are then fornmed
t hr ough t he f iopenareagijincihe pattened resigidpyer. 1Bhe payranss resish laveryis gripped aad 122 may be
formed any met hod known in the art, including but not limted to | aser
drilling, photrertiopsfdresser/layenek haying thpkayenof detaliplated therepris pehedapdy- 118 i s
phot oactive, formng the fpI urality of vias 122 in the sane manner that a
phot or esi st nﬁkﬁiﬁ?ﬂwdﬁ@f prning thhpivalityoherydugsing tragsp bi4ewill be aepateRtiin i n t he
art. Aplurality of conductive traces 124 is fornmed on the first dielectric
| ayer 118, as thoseigifediimtteiac. 1f, wherein a portion of each of the plurality
of conductive traces 124 extends into at |east one of said plurality of
vias 122 fo make 4% BewniicBIC. tpnsecend diplediriq laeer 13Gisdlisnesad over tte@luratiteoipl ural ity
of conductive traces 124 nmay be nade of any applicable conductive material,
such as coppercondyrtivgitiaces 124 pndl the fughdiclqckricrlast 118AdThe fsmetionef tegecond f | at | east
one conductive trace extends adjacent the mcroelectronic die active surface
106 and adj acdilecgigilayer Hsapayieachieyad boargkneivn praedss dnsluting butmieelipliedtal i ty of
conductive traces 124 may be formed by any known techni que, 20 including but
not |imted t dilmdaninatign; roil-peatipg 2ndisprgy-andepgpitiensl i t hogr aphi ¢ t echni ques. An
exenpl ary sem -additive plating technique can involve depositing a seed
| ayer, such as shishowninBfoh eeliraiy disecond vhePs-apdhensiormesd tireughithon t he
first dielectric layer 118. Aresist layer is then patterned on the seed
| ayer, su@h agecand diclaetriclyerdppeFhepluraipy ofisetond wias 1 3fymayciedenmed pys hethed at i ng of
a layer of netal, such as copper, on the seed | ayer exposed by 7

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

layer 126 is photoactive, forming the plurality of second vias 128 in the same manner
that a photoresist mask is made in a photolithographic process, as known in the art.
If'the plurality of conductive traces 124 is not capable of placing the plurality of
15 second vias 128 in an appropriate position, then other portions of the conductive traces
are formed in the plurality of second vias 128 and on the second dielectric layer 126,
another dielectric layer formed thereon, and another plurality of vias is formed in the
dielectric layer, such as described in FIG. 1f-1h. The layering of dielectric layers and
the formation of conductive traces can be repeated until the vias are in an appropriate
20 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 132 may be formed, wherein a portion of
gach of the second plurality of conductive traces 132 extends into at least one of said

plurality of second vias 128. The second plurality of conductive traces 132 each include



16 MARCH 2006 WD 02/ 15266 PCT/ US01/ 25960 open areas in the patterned resist
llayer. The patterned resist |layer is stripped and portions of; 65\*&9\@‘%006
| ayer not having the |ayer of metal plated thereon is etched awa her
met hods of fogy d(}g sjhe plurality of conductive traces 124 will be appar ent
to those skilledin the art. 5 As shown in FIG Ig, second BYEPEUM6E | ayer
126 is disposed over the plurality of conductive traces 124 and the first

di el I 18. f f d I 126
b achi eved by SRR B RBE SER G HhIPRES SRS B O

| am nation, roll -coabcgg and spray-on deposition. As shown in FIG Ih, a
plurality of sétl%vl’i’dn *128 are then forrred through the 10 second

method  known’ i n K g tppSeoR By LB TRE Pt [ 0e rErF BS54 P [ Tng and.
Second vias 1267 ﬁ#&'c%%s%@aaﬂs?gmeﬁ%rf&%@ %tﬁvlserﬁirff Peituaeied Sl n 2
Conduct i vedt r ARG B st S B et SPatpicaicprrathg gl TPt e second
{races are fofRBR R ’?th% 8?0!;## Pt Bl =0 PESErrodl b iR cecond
ol ur al 1 1y of -vAETE e aaend e ohge FrileCer PiGeviaore 1ok AR BPea@h | Doa i
Conduct i ve {7 abbs f'tﬁlﬁmﬁé'”?éia%ﬁ%ﬁ it Pt ek el Ba ”E%SP:FQI e 20
Uit pre port BRETOR pERAE iR RReRdr b PO BR BRI GUEPb L P Fayer s,
10 solder bumps, can be formed, such as by screen printing solder paste foliowed by a
reflow process or by known plating techniques, on the exposed portion of each of the
landing pads 134, as shown in FIG 1j.
FIGs. 2a-2d illustrate another embodiment of the present invention that
incorporates a heat dissipation device. As shown in FIG. 2a, a thermally conductive,
15 heat dissipation device, such as heat slug 152 is attached to the microelectronic die back
surface 114, preferably with a thermally conductive adhesive (not shown). The heat siug
152 should have a CTE (coefficient of thermal expansion) close to that of the
microelectronic die 102 to reduce thermal stresses. For example, for a microelectronic
die 102 formed of a silicon materiai, thermally conductive materials such as
20 molybd-enum and aluminum/silicon/carbon atloys would closely match the CTE of the
silicon material.
The protective film 104 is abutted against the microelectronic die active surface
106, as shown in FIG. 2b. The protective film 104 may be adhesive or non-adhesive as

previously discussed. The microelectronic die 102 and the heat slug 152 are then



A second plurality of conductive traces 132 may be forned, wh ' jon .
of each of the second plurality of conductive traces 132 ext gﬁ?’éﬂ}‘%@%

| east one of said plurality of second vias 128. The second plurality of
conductive t r¥P&¥1R8D each include 8 16 MARCH 2006 WO 02/ 152B6GI/US01/25060 ‘
PCT/ USO01/ 25060 a | anding pad 134 (an enl arged area on the traces denmarcated
by a dashed line 140), as shown in FIG 1i. Once the second plurality of
conduct i ve tr agsapselaed il an envepshigtiperpaterial 412, peshowp imEl§. 2¢, Haycqverh be used i n.
the formati on of conductive interconnects, such as solder 5 bunps, sol der
bal I's, pins, amifractestronigdie sifie(s) 186 pnd sideds d Poof the hoat dug 162 nAlba 2q¢diAfs (not
shown). For exanple, a solder mask material 136 can be di sposed over the
second di el ec@f;[‘?%hqabﬁ}'aﬁii@f@fﬂdblv net coEerGYith tha aneapspleynganatershbidee thak traces
132 and | anding pads 134. A plurality of vias is then forned in the sol der
mask materi al thewal enecgypimayen into thedigatislugd 5p emitharmigfocleefednicgdie 103san bhdi ng pads
134. A plurality of conductive bunps 138, such as 10 sol der bunps, can be
formed, suth adissipatedde the ampicntigtyirpgmews|fepay thp heat dug back suvkage bip, er so that aow
process or by known plating techniques, on the exposed portion of each of
the |anding peaidéiondeat dissipationdevidesarrbeatiaghed ttheheat slug bagk syrfages i ¥6atds anot her
enbodi nent of the present invention that incorporates a heat dissipation
devi ce. As shoillnstiated i FIG. 24, after en¢ppsulationythe pratgcitveifin, 104 B remeyved alidsat lepsit | on
device, such as heat slug 1 52 is attached to the m croel ectronic die back
surface 114, pensfdialeshicylayer (shoven ashadirsrdieleptricdayduiBianda sagbmibsdislectriaiater shown) .
The heat slug 152 should have a CTE (coefficient of thermal expansion)

cl ose to that b¥6)tchmluctive traces 124, and landing pads 134 are fabricated, such as described in

10 FIGs. lec-l1i.
The present invention also includes a methods for die alignment, attachment, and

molding. FIGs 3a-3f illustrate one such method. The active surfaces 106 of a plurality
of microelectronic dice 102 are aligned on and attached to the protective film 104,
preferably an adhesive backed foil, which extends between a rigid frame 162, preferably

15 a metal frame, as shown in FIG. 3a. The alignment of the plurality of microelectronic
dice 102 may be achieved with fiducial marks (not shown) on the protective film 104.
As shown in FIG. 3b, a thermally conductive, heat dissipation device, such as heat slug
164, is then attached with a thermally conductive adhesive to the plurality of
microelectronic dice 102. The heat slug 164 may be a solid plate or may have a webbed

20 conﬁgur-attion, as shown in top view in FIG. 3¢, After attachment of the heat slug 164 to
the plurality of microelectronic dice 102, the encapsulation material 112 is molded
around the microelectronic dice 102 and the heat slug 164, as shown in FIG. 3d. After
encapsulation, as shown in FIG. 3e, the protective film 104 is removed to expose the |

active surfaces 106 of the plurality of microelectronic dice 102. As illustrated in FIG. 3e,

10



m croel ectronic die 102 to reduce thermal stresses. For exanpl é‘g{f&ﬂ 0
m croel ectronic die 102 formed of a silicon material, thermaI]I AP

material s sucla, /12 mol ybdenum and al umi nunisilicon/carbon alloys woul d
cl osely match the of the silicon material. The protecti VETUMIAH04 s
abutted against the mcroelectronic die active surface 106, as shown in

FIG 2b. Th i film 10 b i -,ad (WA
rovi sl y i el ghe Geibdeic s (R pO S PR GRE | AORI RGN KB ) |
th 9 16 MARCH 20 WD 02/.15266 / 1 0] | at.ed wit
enggpsul ating r}%’feé?%g’lcoi%{we C?Hgg“"f@ﬁ/r’é?“’g@’g%?cﬁg? E%’S?%’Felgate bl 8

i | t i di i 16, . id 5 f t ; | 2. A back
L ) SR Do 7 >

Su | . S. R . Sl U
TSP ot hednideoh Bha it skl Rieh BéHion SEE AR 150 S Sl b BB ST 19
i f h | back , h diti

oI Ol SRS MAEEE 1 b A R 00

As iIIustratedaisn FIG 2d, after encapsul ation, the protective film104 is
renoved and at 1°€4ast one dielectric | ayer (shown as a first dielectric

| 118 d d,.dj el ic. 26) ... d i 124, d

| 30 ng pads 134" afBor b aFuReEEfehes 2 et B Ripl e TR | M
t i ti | i th f di. | i, t.. t agh t, d

ol ding. P Gr i el ESeR s TEhn Al Rpu i R mid G Rbue B RN 06 of

plurality of m.crqel r.oni c.dice 2 are..aligned o nd attagched to the
protective fil ﬁlﬁl&g,anc? z(a:tEac:heT with atﬁ:crmgi% codductive ddHIRE (e ﬁeagslug E& I}‘gam,

10 the heat slug 164 may be a solid plate or maf have a webbed configuration, as shown in
top view in FIG. 3c. The alignment of the plurality of microelectronic dice 102 may be
achieved with fiducial marks (not shown) on the heat slug 164. A protective film 104,
such as a non-adhesive material, is mounted to a flat plate 166, such as an internal
surface of 2 mold. The protective film 104 is then pressed against the active surfaces

15 106 of a plurality of microelectronic dice 102, as shown in FIG. 4b. The encapsulation
material 112 is molded around the microelectronic dice 102 and the heat slug 164, as
shown in FIG. 4c. After encapsulation, as shown in FIG. 4d, the removal of the flat
plate 166 also removes the protective film 104 to expose the active surfaces 106 of the
plurality of microelectronic dice 102. As illustrated in FIG. 4e, at least one dielectric

20 layer (éhown as a first dielectric layer 118 and a second dielectric layer 126), conductive
traces 124 and 132, and landing pads 134 are fabricated, such as described in FIGs. 1c¢-
1i. Again, it is understood that the plurality of microelectronic dice 102 and its
associated portion of the heat slug 164 could be singulated either before or after the

fabrication of the various dielectric layers, conductive traces, and conductive pads.

11



preferably an adhesive backed foil, which extends between a ri.gi I 2,
preferably 15 a netal frane, as shown in FIG 3a. The alignnegghg@hﬁﬁEEO&é
plurality of mcroelectronic dice 102 may be achieved with fiducial marks
(not shown) OWOUHE 2Bt otective film 104. As shown in FI G 3bPCRUSOheswal | y
conductive, heat dissipation device, such as heat slug 164, is then
attached with a thermally conductive adhesive to the plurality of

mi croel ect roni ¢ di UEs-PaST ilipsieategilkanatherdnethod fopdiaplienment attaehmet andor  my have.
a webbed 20 configuration, as shown in top viewin FIG 3c, After
attachnent of MRS shpyiginfgy. ?aotheﬂﬂ‘éoﬁhcg?%{? dip packurigce A fbisghinnedyibeh di ce
102, the encapsul ation material 112 is no] ded_around the m croel ectronic

di ce 102 and t R&bngripding) lgdormpythingaicroplgitionic qiep 7, Thypackagurfages 1ghelansul at i on,
as shown in FIG 3e, the protective film104 is renoved to expose the
active surface®1diy ¢fithiprcrpgleniranip dige b2 ase dliepel and attashedwith 2tbermally  As
illustrated in FIG 3e, 10 16 MARCH 2006 WO 02/ 15266 PCT/ USO0l/ 25060 at

| east one di el &etduptivejadhesive (nohthRpynkig agilicery waferd 76 waich pstg ag hggiadissipatipnang g
second dielectric |ayer 126%, conductive traces 124 and 132, and | andi ng
pads 134 are f &4B¥ifecaxsoawn il A Thealignmepted theplyrligg of thin migroglectrppic dige  of
course, understood that the plurality of mcroelectronic dice 102 and its
associ at ed por tifbmaybe achisvedeyith fidugigl marks (Eepsheym en giesdigrmyvaler Bibt her before 5
or after the fabrication of the various dielectric |ayers, conductive
traces, and comHRstiysEm WAPych gsjamen-adhesinempterialds manmedtn aifiaeplatedbthsight or di e
alignnent, attachnment, and nolding. As shown in FIG 4a, the back surfaces
114 of a pl uraP$ %rymfsfnakﬁuefméafemo#cgrﬁhept%@velfw 184 is thegpregsrd dsairithst t ached

with a thermally conductive adhesive to the heat slug 164. Again
1 active surfaces 178 of the plurality of microelectronic dice 172, as shown in FIG. 3c.

Encapsulation material 112 is molded around the thin microelectronic dice 172 and the
silicon wafer 176, as shown in FIG. 5d. After encapsulation, as shown in FIG. e, the
removal of the flat plate 166 also removes the protective film 104 to expose the active
surfaces 178 of the plurality of thin microelectronic dice 172. As illustrated in FIG. 5f,
15 at least one dielectric layer (shown as a first dielectric layer 118 and a second dielectric
layer 126), conductive traces 124 and 132, and landing pads 134 are fabricated, such as
described in FIGs. 1c-1i. Again, it is understood that the plurality of thin
microelectronic dice 172 and its associated portion of the silicon wafer 176 could be
singulated either before or after the fabrication of the various dielectric layers,
20 éonduc;ive traces, and conductive pads.
FIGs. 6a-6¢ illustrate still another method for die alignment, attachment, and
molding. As shown in FIG. 6a, the back surfaces 114 of a plurality of microelectronic
dice 102 are aligned on and attached to a first protective film 182, preferably an adhesive

backed foil, which extends between a rigid frame 1.62, preferably a metal frame, as

12



10 the heat slug 164 nmay be a solid plate or may have a webbe
configuration, as showmn in top viewin FIG 3c. The ali gnrren?ﬁggABﬁ:J{ 2006
plurality of w c‘hge%gct ronic dice 102 nay be achieved with fiducial narks
(not shown) on X at slug 164. A protective film 104, sWRE/BW1A5060
non- adhesi ve material, is nounted to a flat plate 166, such as an internal

f f d f h h
et ve sur facoanis O 8r- g o L aREMPE ot LA M3 oo chown
FIG 4b. Th | d d th
Irnncr oel ect r oni ¢HFER tgb r‘f’g"'flﬂzg?rf?g%ic’%g ?P]tgi%rﬁtpr %&‘%%ﬁmé?n'* ﬁc‘%‘j 4c. After
| at 66 al
emoves the. pr dTEE Winnﬂfll*‘?TﬁUi*bﬂzf 4 &@5&%5%“‘%% % Bouknp e 186Sel e

plurality of mcroe G 4e .at |east

glngl glc teIr :agt Ir :a ;;ﬁﬁ“ ‘I"&Vg S:g %}%é’\i/ﬁ mé’gd ;(Q‘Fisﬁpg?d p&?tgcl%&fﬁ ﬁ‘%‘&@‘é‘z pjfzsf%agﬁﬁ’atp:d:eclzgzd
ORI oo syl bl ER
e ton s WA e e e e

consue ve paodt oV b B el BPRAFARBRS B oo s
A shown in Fl &soEovgihe %f%??@éqt%cﬁm% 1610 SPT% e acflier RS g or 3 i oeq
Siacts Do SR L BISHCANG dler Buedie Deck e

3,2]9 e?t g_ggr]ahl Clllayar tgggﬁ 8’?%@? Cli)é]an a%gc%g Idl\éleec ic %yerslgg)mgndac%vg silicon

traces 124 and 132, and landing pads 134 are fabricated, such as described in FIGs. 1c-
- 1i. Furthermore, as also shown in FIG. 6d, the first protective film 182 is removed to
expose the microelectronic die back surfaces 114. The exposed microelectronic die back
surfaces 114 may then be attached to heat dissipation devices. Again, it is understood
13 that the plurality of microelectronic dice 102 conld be singulated either before or afier
the fabrication of the various dieiectric layers, conductive traces, and conductive pads.
FIGs. 7a-7e illustrate still yet another method for die alignment, attachment, and
molding. As shown in FIG. 7a, a plurality of heat slugs 152 is attached to the back
surfaces 114 of a plurality of microelectronic dice 102, preferably with a thermally
20 conductive adhesive (not shown). The back surfaces 156 of a plurality of heaﬁ slugs
152 are aligned on and attached to a first protective film 182, preferably an adhesive
backed foil, which extends b;tween arigid frame 162, preferably a metal frame. The
alignment may be achieved with fiducial marks (not shown) on the first protective film

182. As shown in FIG. 7b, a second protective film 184, such as a non-adhesive

13



device, as shown in FIG 5b. The alignnment of the plurality of, thi .
m croel ectronic dice 172 may be achieved with fiducial marks lfﬁgﬁ?‘s%\%/ﬂ?“ on

the silicon wafer 176. A protective film 104, such as a non-adhesive
material, is WOURHPE to a flat plate 166, such as an internetTesnhase of a
nol d. The protective film 104 is then pressed against the 10 active surfaces
178 of the plurality of mcroelectronic dice 172, as shown in EIG 5c.
Encapsul ati on M%‘ﬁ{élm%ﬁ’dﬂ%a e Ipkptegt 66, SYEIAS 2P fternal iswriace of m@pldcTheoni ¢ di ce
172 and the silicon wafer_176, as shown in FIG 5d. After encapsul ation, as
shown in FIG 5econd pratective filpd4 isrthanipeester againsf the activg guriacen! 06 ofp plassliyh e
protective film 104 to expose the active surfaces 178 of the plurality of

t hi n ni croel ectof Bifreelegirenic dipp102adhe prcapsplatignapatsripl ] s nwjded 1@“%&1‘? east one
dielectric layer (shown as a first dielectric |ayer 118 and a second
dielectric | aysrodeegpnicdisad0dos showp inllEs 7 Adtes papapadation ggishoam il G- pads 134
are fabricated, such as described in FIGs. lc-1i. Again, it is understood
that the pliur al7dithe Gyt Rrefpeiive fire A ls estoveshand theiremoviay of the Batiplate 8 8lsei at ed
portion of the silicon wafer 176 could be singulated either before or after
t he fabricati ofewsves thesegand motsctiye &ilng £§4tp exposg the active gurfagesdi9€ of heplralies, and
conductive pads. FIGs. 6a-6e illustrate still another nmethod for die

al i gnment , at t aEmigeastectrempieidicH12¢ iAs dllusiedsin Glth 7rrpt feast ongdicleettielapck sur f aces
114 of a plurality of mcroelectronic dice 102 are ali gned on and attached
to a first prot®ewngea firs) dicledrc layy didegnd g issconddiglgeias layer 12pkeqndbctivdi | | whi ch
extends between a rigid frane 162, preferably a nmetal franme, as 12 16 MARCH
2006 WO 02/ 152¢8cepddd andd 32,200 bodiag pads 134narefalyicated. surh as deseripptriadlG.de-lihe

pl uralityl%f m croel ectronic dice 102 may be

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.
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achieved with fiducial marks (not shown) on the first protective film182. A
second protective film 184, such as a non adhesive nmaterial, is nounted to
a flat plate 166, such as an internal surface of a nold. The second
protective film 184 is then pressed against 5 the active surd acaxuL@d0af a
plurality of mcroelectronic dice 102, as showm in FIG 6b. The

encapsul ation material 112 is nolded around the m croel ectronic dice 102, as
shown in FIG 6c. After encapsul ation, as shown in FIG 6d, the renoval of
the flat plate 166 also renoves the second protective film 184 to expose
the active E r& es 106 of the plurality of mcroelectronic dice 102. As
illustrated G 6e, at |least one dielectric 10 | ayer (shown as a first
dielectric |layer 118 and a second dielectric |layer 126), conductive traces
124 and 132Whahig clegmed sy pads 134 are fabricated, such as described in FlGs.
ic !l i. Furthernore, as also shown in FIG 6d, the first protective film 182
is renoved tA miexpesteoihipackhgy; o@hmédingoni ¢ di e back surfaces 114. The exposed
m croel ectroni ¢ die back kK surfaces 114 pay then be attached to heat

di ssi pation ﬂ%‘%r%%w"ﬁ\@éil?l a"'“%g qr’sacﬂﬁ"éi%#r@?‘b@?ﬂi 3 east e sidse pI ur al i ty of

fabrication o he varlous ectrlc I'ayers,

conduct envepynéuisn maFdrﬁBmclhdes?ae l&alstl ans surdice sslistalnhalj')e;ilamm dfaﬁi m[mcbd*lk&d'oﬁm diedi e
alignment, attachnment, and nolding. As shown in FIG 7a, a plurality of heat
sl ugs 188VeurfaPached to the back surfaces 114 of a plurality of

m croel ect r opj cﬂs\a%?rlggﬁtenlfﬁi&'ﬁ% @éa%meﬁt %;gb%@f'sxd F&é}gagﬁzﬁ%ﬁfetd&eva%u e

adhesive (not sho aces 156 a pluralit eats slugs
152 are&a&ngmedmuhﬁmmﬁuHMDauhemmtmnﬁcémn&t protective film 182, preferably

an adhesi ve acke oi | i.ch ext nds etme idfra 2, .
ool v st phe flincondialive whoe GRieRed i s gl ik EEa miateel Dt erhin mar ks
(not Sh@Mﬂ)lcé?rboHa@t %vatﬁ%raldpﬁ%@&&dwbﬁwf dik rﬁbnaeB&]rfaeé ShavR daid B (Bast ke RsSECON
protective film 184, such as a non-adhesive

conductive trace extends adjacent said mlcroelectromc d1e active surface and adjacent said

encapsulation material surface.
2, The microelectronic package of claim 1, further including at least one second dielectric
material layer disposed over said at least one first conductive trace and said first dielectric material

layer.

3. The microelectronic package of claim 2, wherein at least a portion of at least one second

conductive trace extends through and resides on said at least one second dielectric material layer.

15



16 MARCH 2006 WO 02/ 15266 PCT/US01/ 25060 material, is nounted to a flat

pl ate 166, such as an internal surface of a nold. The second protective
film184 is then pressed agai nst the active surfaces 106 of a plurality of
m croel ectronic dice 102. The encapsul ation material 112 i s ¢mae4 3neynd
the mcroelectronic dice 102, as shown in FIG 7c. After encapsul ation, as
shown in FIG 5 7d, the first protective film 182 is renoved and the renoval
of the flat plate 166 al so renoves the second protective film 184 to expose
the active surfaces 106 of the plurality of mcroelectronic dice 102. As
illustrated in FIG 7e, at |east one dielectric layer (shown as a first

di el ect A c I E@@mcﬂ.@@caﬂmcaa@@g@@fwldml dterdizsaidapisrocl2@ynic disfigthet invledestar aces

124 and 1 are f brica such . .as descri be FI G
o R AR B B T R s R U R
i nventi ammél&cuoalc divBekshaad. t hat the i nventl on defined by the appended

clains is not to be limted by particular details set forth in the above
description, as many apparent variations thereof are possible w thout

depart | 89 11 RGNS G OLa RSP ANGIGAlk ot TobrdBahhRO 2000 CLAI N hat
is clained is . A mcroe ronic s hg: a mcroel ectronic
di e having aﬁoaﬂiﬂg\a@lﬁstl’(fnaﬁﬁcﬁﬂléctadmd &a&hwﬂgl@n ﬁdtﬁe surface and at least one side;
abutting a protective film against said at least one microelectronic die active surface;
encapsulating said at least one microelectronic die with an encapsulation material adjacent
said at least one microelectronic die side, wherein said encapsulating material provides at least one
surface of said encapsulation material substantially planar to said microelectronic die active surface;

and

removing said protective film.

6. The method of claim 5, further including:

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

forming a 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 via to electrically contact said microelectronic die active surface, wherein said at
least one conductive trace extends adjacent said microelectronic die active surface and adjacent said

encapsulation material surface.
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encapsul ation material adjacent said at |east one mcroel ectronic die side,
wherein said encapsulation material includes at |east one surface
substantially planar to said mcroelectronic die active surface; a first
dielectric material |ayer disposed on at |east a portion ofiesaMakcy 2006

m croel ectronic die active surface and said encapsul ation material surface;
and at | east one first conductive trace disposed on said first dielectric
material |layer and in electrical contact with said mcroelectronic die
active surface, wherein said at |east one first conductive trace extends
adj acent said mcroel ectronic die active surface and adjacent said
encapsulat i ohhefaeteed ofi claimy ¢.fugher ncluging famaing al least pradditioaaldiglectas metesplm 1,
further,i -udi el y' i - Kok sed
over ol P PidyBleal AN 08 cORRRAE BAELATLAY & JolEbEY difkediBHRlerat RO
material layer. 3. The m croel ectroni c package of claim2, wherein at | east

a portion of_at Ieacféggne second conductive trace extends through and
resi des®on sHiedngtho 3o AW BRI ferminG sl #trlpast ong copduative Spes on spil of deaginRCH

2006 4. i i ) I j I Wo l.ectronic
di'e.f ur {Rere il AR SRR B R RINE sPlealfh Ao LA Rl FEL L FIARPE
heat di egemplahioogh aeldieside bmsiithet lasst onoaddimnalditlbctsandterial layerel ect roni c di e
back surface. 5. A nmethod of fabricating a mcroel ectroni c package,
conprising: providing at |east one mcroelectronic die having an active

surfacegand Ble h@AE ofRMemSI, Kither ﬁ?lﬁhfn'g Mkrifalby &B&%Eiﬁ%e?héait 4iSiieh ASficeSAfd at

| east one microelectronic die active Surface; encapsulating said at | east
one m cabakeotfamnilsaidimgcmilettreamc dincapsul ati on materi al adj acent said at

| east one mcroelectronic die side, wherein said encapsul ating materi al
provi des at | east one

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

providing an adhesive protective film suspended on a substantially rigid frame;

attaching an active surface of at least one microelectronic die to said adhesive film;

encapsulating said at least one microelectronic die with an encapsulation material adjacent at
least one side of said microelectronic die, wherein said encapsulating material provides at least one
surface of said encapsulation material substantially planar to said microelectronic die active surface;
and

removing said adhesive protective film.

11.  The method of claim 10, further including:

17



surface of said encapsulation material substantially planar to said

m croel ectronic die active surface; and renoving said protective film 6.
The nethod of claimb5, further including: formng at |east one dielectric
material |ayer on at |east a portion of said mcroel ectroni;g drcrashp¥e
surface and said encapsul ation material surface; formng a via through said
at least one dielectric material |ayer to expose a portion of said

m croel ectronic die active surface; and form ng at | east one conductive
trace on said at |east one dielectric material |ayer which extends into
said via to electrically contact said mcroelectronic die active surface,
wher ei n sai dforning plgast omndicledrid materiaklayar au et lesst @pattiondf sagbmicrasldcttonic die

m croel ectroni.c die active surface apd adjacent said encapsulation nateri al
surfacea.w%f%mf ¢ rﬁ%ﬂ’éﬁﬁ_@pﬁfaﬁ?ﬂgaﬁﬁ?ﬂ%ﬁ%ﬁ%’ claim6, further including

form ng at |@asigane Aefichisfiaat (calit@healelecficiRdteridl dyer toaxBbscti FRRSESE s@der
said at | east one conductive trace and said at |east one dielectric materi al

| ayer . ®ictquirstrppic idisgactive surBicenand wherein fornming said at | east one
conductive tface a id.at least. one dielectric lLayer.further includes
e R e e R e R R

form ng at |'dast &4 portion o @xt end

t hr oughe:afds (186 b4i@ viano sktically doaast saf@icstilictrbfibdle it actace, GvHERdi@Edidht
| ayer. 9. The nmethod of claimb, further including thernmally contacting a

heat di Kast pag qonaudies fraee axtands adjagsaicridgpieroglestrestic digiaefivei serfansiand ediagentsaidi e.

10. A ng&cg‘gsq]a% {n%Perriiap@uHang a mcroel ectroni c package, conprising: p_rovi di ng
an adhesi prort]ec Ve 1T suspended on a substantially rigid frane;

attaching an active surface of at |east one microelectronic die to said
adhesive film : . : . . : . .
12.  The method of claim 10, further including forming at least one additional dielectric material

layer disposed over said at least one conductive trace and said at lcast one dielectric material layer.

13, The method of claim 12, wherein forming said at least one conductive trace on said at least
one dielectric layer further includes forming at least a portion of said at least one conductive trace to

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

14.  The method of claim 10, further including thermally contacting a heat dissipation device

with a back surface of said microelectronic die.
15. A method of fabricating a microelectronic package, comprising:

providing at least one microelectronic die having an active surface, a back surface, and at

least one side;
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encapsul ating said at | east one mcroelectronic die with an encapsul ati on
mat eri al adjacent at | east one side of said mcroelectronic die, wherein
said encapsul ating material provides at |east one surface of said
encapsul ati on material substantially planar to said m croells MARTR 2006
active surface; and renoving said adhesive protective film 11. The net hod
of claim10, further including: 17 16 MARCH 2006 form ng at |east one
dielectric material layer on at |east a portion of said mcroelectronic die
active surface and sai d encapsul ation material surface; formng a via

t hrough said at |east one dielectric naterlag er to expose a portion of
sai d i or oeMBEHPEMIL AFe aBs misgodderironic dhie bag Svrgery%t%@h%&t diseipationdraice;

conduct i ve t fiaa OMhrsRkiheaiind S35k sg[lieat‘ljéagtlo‘i@trﬁlbr% HBEHL 8l obAVS il o

_ Q)

extends into salé 3)a to el ectrical contact sal croelectronic die
active surf amapswmang smd stleabt abe mlcec&stetctrome deaand saitlihest chssqxaeoteaketvmmd&tlaaj] acent
said mcroel ectronic, activ, surf@ce and a jace t s? d suI@Ilon

mat er | afe@Rufation mai%“ TR SHE S EPs P%ngﬁ'“itﬁ“ fRIP YRR atilers 2P

| east Oﬁﬁsaﬁs@mtﬂbh%rlaﬁé@sﬁﬁﬁzﬂlﬁlm{’ & dafd mictRYRroftt YRORG e Qﬂ'ﬁ'be Sphd at Ieast
one conductive trace and said at |east one dielectric material layer. 13.

The net hod ofeneimgrsridprotedtoredilm. f ormi ng said at | east one conductive trace
on said at least one dielectric layer further includes formng at |east a
portion of said at |east one conductive trace to extend through and reside

on sai di@t | pRashe@bordsid 19MBlhdiifligRhg:i ¢ material layer. 14. The method of
claim 10, further including thermally contacting a heat dissipation device

with a back &u:mha@ele@&ft osfadldlenhrlc muddrat yenat dast a pation Af srid ingocdéctrbalgdiccat i ng
a m crogl et LAk Gn BS80S hsu TR Ll surace;
forming a 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 via to electrically contact said microelectronic die active surface, wherein said at
least one conductive trace extends adjacent said microelectronic die active surface and adjacent said

encapsulation material surface.

17, Themethod of claim 16 furtherincluding 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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providing at | east one mcroelectronic die having an active surface, a back
surface, and at |east one side; 18 16 MARCH 2006 attaching said at |east
one mcroelectronic die back surface to a heat dissipation device; abutting
a protective filmagainst said at | east one m croel ectroni g rRet b¥8s
surface; encapsulating said at |east one mcroelectronic die and said heat
di ssi pation device with an encapsul ation material, wherein said

encapsul ating nmaterial provides at |east one surface of said encapsul ation
material substantially planar to said mcroelectronic die active surface;
and renoving said protective film 16. The method of claim 15, further

i ncl udi hy: fBremethodef dasmist?, shereth ormomgsiid ahleest phatoniugtive trane et saidsr ddasta

portion of ,.said mcroelectronic die —active .surfac nd said encapsul ation
ot er | a7 PRI E SRRl AG) Gbingat G0 s i Su b Pl RS B R B

nat er i aéxtérBfoulPamkiRsiee ol skl I o addidtional ditledtae hRedfzPR&. di e active
surface; and formng at | east one conductive trace on said at |east one

dielectric material layer which extends into said via to electrically

i dei in. said at .l
contec 162 L ALE SSLAALE LB PSSP LA R TR ok 0L o

and adj aceathigpdatt atedert afsuldddl@rofiRtded bazk serfick 86 @ heal dissipigorn@dvived of cl aim
16 further including formng at |east one additional dielectric nmaterial

| ayer di sposed over said at | east one conductive trace and said at | east one

dielectﬁéc ”Rﬁﬁaﬂ&aﬂfﬁ§¥ﬁFQ%%f“35%Jﬂ%ﬁgﬂﬂiggggég?g§ggﬂ _thod of claim17,

wherei n tormng sail one condu on said at |east
providing an adhesive protective film suspended on a substantially rigid frame;

attaching a back surface of at least one microelectronic die to said adhesive film;

abutting a protective film against an active surface of said at least one microelectronic die;

encapsulating said at least one microelectronic die with an encapsulation material adjacent at
least one side of said microelectronic die, wherein said encapsulating material provides at least one
surface of said encapsulation material substantially planar to said microelectronic die active surface;

removing said protective film; and

removing said adhesive protective film.
21.  The method of claim 20, further including:

forming at least one dielectric material layer on at least a portion of said microelectronic die

active surface and said encapsulation material surface;
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one dielectric layer further includes formng at |east a portion of said at
| east one conductive trace to extend through and reside on said at |east
one additional dielectric material layer. 19. The nethod of claim 15,
further including thinning said at |east one m croel ectroniiG ¢aRch 28hg tO
attaching said at | est one mcroel ectronic die back surface to a heat

di ssi pation device. 20. A nethod of fabricating a m croel ectroni c package,
conprising: providing an adhesive protective fil msuspended on a
substantially rigid franme; attaching a back surface of at |east one

m croel ectronic die to said adhesive film abutting a protective film

agai nst an aletmipg agig theanshstid ghledst gne Hiskestriconasenal dayoetoezpe s roridoneof said
encapsu i i - . ne ,m croelectronic die with an encapsul ati on
mat er i a%'?cté%éj?%géﬁ]f%é%(:tlivgggrfacg’n%gdsi de of said microelectronic die, wherein
sai d encapsubahing@t Matteinedon@iclive Bese & sdiCasleas®Be dRWeirRCRatefial9@jed which
encapsul ation materjal substantially planar to said mcroelectronic die
acti ve @uerdaade said sigdq Eisefrisallropiast said migeoelaciraic dirpcHepeviang vdwrain saihelsi ve
protectjyg Ilé 40% c%t]ve trl&eex%h%]gcﬁac%ﬁt s%Jd%ig%o%%ctr rw,: &i@%ti\!egﬁ}tﬁ'c%laggadjf {049 at

| east one dielectric nateria ayer on at least a portion of Save

m cr oel @gbpsaniion eiaeriabgirfave surface and said encapsul ati on material surface;
20 16 MARCH 2006 formng a via through said at | east one dielectric materi al
| ayer to expose a portion of said mcroelectronic die active surface; and
form ng,at | 4ct ] ' .east one dielectric

mat er i a?f'll ay‘g?ﬁ\%ulgcr:lﬁk f&gggﬂé@das%?cﬁ%%&g@?@rﬁe?%b%gggﬁp}e@? ?‘i cally contact said

m cr oel ect r girbeiditigan adhdsire psatedtove dilmwhepeadad opai sdbsthntidllg@aigid Haore;conduct i ve
trace extends adj ac%nt sajd nmcroelectronic die active surface and adjacent
sai d encaps%iﬁaalt%ﬁ AR Rriacy géqjllqaé%(gl_e microelectronic die to at least one heat dissipation

device;
attaching a back surface of said at least one heat dissipation device to said adhesive film;
abuiting a protective film against an active surface of said at least one microelectronic die;
encapsulating said at least one microelectronic die with an encapsulation material adjacent at
least one side of said microelectronic die, wherein said encapsulating material provides at least one
surface of said encapsulation material substantially planar to said microelectronic die active surface;
removing said protective film; and

removing said adhesive protective film. .

23.  The method of claim 22, further including:

21



22. A nethod of fabricating a mcroel ectronic package, conprising: providing
an adhesive protective fil msuspended on a substantially rigid frane;
attaching a back surface of at |east one mcroelectronic die to at | east one
heat di ssipation device; attaching a back surface of said aiglweasdy omeheat
di ssi pation device to said adhesive film abutting a protective film

agai nst an active surface of said at | east one mcroel ectronic die;

encapsul ating said at | east one mcroelectronic die with an encapsul ati on
mat eri al adj acent at | east one side of said mcroelectronic die, wherein
said encapsul ating material provides at | east one surface of said

encapsul ation material substantially planar to said mcroelectronic die
active surface; renoving said protective film and renoving said adhesive
protective film . 23. The nmethod of claim 22, further including: 21 16
MARCH 2006 f efiriiidpcht Rlastlona icle@ftR rikit&ridd Gyt oh A BhQaipattionY edid iicraéledt@®Afldi@
portion of said mcroelectronic die_ active surface and said encapsul ation
mat er i abcteigrspEess;and stigicpeppaulgtion muenalgirfacgl d at | east one dielectric

material |ayer to expas tion of id. mcroel [ Qni Le.actrve

sur face: and TBIThRERATCHBR 4180 Bl ki M0 6T 1 QleRe FhRulEbt ¥

di el ect migroeBétBmicdic hakersuMides!ind extends into said via to electrically
contact said mcroelectronic die active surface, wherein said at |east one
conduct i ve t faBingesttleastiengejndudive tsise an seid ab Epcneshiglectide matesial lagersiliece

and adj %Qt%l%s iﬁt%isgid v?%ael?e%ﬂlic%m/ Q&t-ﬂ%a‘?& hﬁéroag(l,’nto?l?cedie g&ive surface, wherein said at

least one conductive trace extends adjacent said microelectronic die active surface and adjacent said

encapsulation material surface.
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