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' M CROELECTRONI C PACKAGES 5 BACK llm‘ | NVENTI ON Fi el d%tggo 7oy
| nvention: The present invention rocesses for the fab fé%‘(l on
of a m croebegdrsoni c package. In partlcul ar, the present pawesitiosrsr el ates

to a dispensing process that encapsul ates at | east one mcroelectronic die
within a mcroelectronic package core to forma m croel ectroni c package.

10 State of the Art: H pISPENSINOPROCESS FOREABRICATIONC! eased

m niaturization of integrate ircujt components, and greater-packagi ng
density of integrated ci ré&?’&cﬁp@iﬁfﬁ&ﬁ’ﬁﬁzﬁégﬁcﬁ the conputer industry.
As these goals are achieved, mcroelectronic dice becone snmaller. O
course, the goal of greater packaging density requires that the entire

m croel ectronic di e package be equal to or only slightly |arger (about 10%
to 15 30%) than the size of gAORGROUNIEOEAEINVENTION tSel f. Such

m croel ectronic d| e ?ackagi ng IS calTed a "chip scal e packagi ng" or "CSP".
As shown in FIGE iThe prespatinyestion welefes typraeasses faighel ayers direct!ly

on an acti V?ab?ﬂéﬁtfoﬁ%?a %%oé?éctr@mgg kaR! aCfanfilat, el ﬁesgﬁanveﬂ_m Biiel haUp | ayers
may include a dielectric |ayer 206 di sposed on the mcroelectronic die

active surf adispenging prosesd that W@sgletes %té%aétsonzgecrﬂee\gﬁtlﬁwc flisyiéin on t he

dielectric | ﬁM@rBel?&n@mc‘ﬂ’ﬁ&%@é dbré\o@&ﬁxta'xﬂi@ro@ltectﬁﬁfcfbaclé‘a@é‘duc'f Ive trace 208
contacts at | east one Ccontact 212 on the active surface 204. External
contact 49 such oHatgefthe ArtyAligher aﬁrfomaéqweyéosbnmeasesirm!@@mnaﬁtonwf th an

~external. CORRORRAY cifciRborRALM, snd BAtiSadBBhE BabRAuifoBhREL A RRLEY contact -

at | east one conductive trace 20 strates t e external
contacts as $§ngaiggoglsiof the pamputextindupirya ris thase g%nlw@m@dedaymao@@trqm rrask

material 216409 bEJBﬁleQinQﬂlé?C bi‘ b&:réeat}iégoa? XGging ddhsiBHE birel {hHFth@SP he

surface area provided by the mcroe ectrom c die active surface
general |y doestlrﬁotlcrmiwp@ied@meﬂfggp ke papad dacorfoply saghtlydanrg@rr(@oekt%ml cont acts

needed 4§ C@G%i‘gﬂ'anih%lz%ftﬁé f’c('g efegim{?d‘ ;ﬁf%&c}?ﬂ d?i'iccﬁ@ Jcﬁég’h ypes of

m croel ectronic’ dice ) gic) |t|ona sur ace ea can
provi ded thr MHeQm‘@hmﬂal@pac&wqg é‘FCﬁﬁ?ser such as a

As shown in FIG. 22, true CSP involves fabricating build-up layers directly on an

active surface 204 of a microelectronic die 202. The build-up layers may include a
dielectric layer 206 disposed on the microelectronic die active surface 204. Conductive

20 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 active surface 204.
External contacts, such as solder balls or conductive pins for contact with an external
component (not shown), may be fabricated to electrically contact at least one conductive
trace 208. FIG. 22 illustrates the external contacts as solder balls 214, which are

25 surrounded by a solder mask material 216 on the dielectric layer 206. However, in such
true CSP, the surface area provided by the microelectronic die active surface 204
generally does not provide enough surface for all of the external contacts needed to
contact the external component (not shown) for certain types of microelectronic dice
(e.g., logic).

30 Additional surface area can be provided through the use of an interposer, such as a
substrate (substantially rigid material) or a flex component (substantially flexible
material). FIG. 23 illustrates a substrate interposer 222 having a microelectronic die 224

attached to and in electrical contact with a first surface 226 of the substrate interposer

i



~ substrate (substantially rigid material) or a flex conponent (substantially
flexible material). FIG 23 illustrates a substrate interposer 222 having
a mcroelectronic die 224 attached to and in electrical contact with a
first surfwoe2@®B6780f the substrate interposer WO 02/ 07803/ F501h&d32/ 06076
222 through small solder balls 228. The small sol der balls 228 extend

bet ween contacts 232 on the mcroelectronic die 224 and conductive traces
234 on the sybsirsibhemalbadqaesi228f Thadmalisplatell92B.exEhdbawertisoriasie traces

curf ace 238 1% ot e rupmekrnG s DB P g A abaB SRR O
t hrough the muwasifaRnes.i TheopdRtave t22es 23Eutedn diatrete olettacdl soRact witk howin  as

are i1 zecale g g amdet PR P She B QL g a act s 244
are utilize C [ on“between the

m croel eCt r Qiidnd HirSugh e sABGraRiintespber 202, Exethrattontacml244 (shovemas(slder shown) . The
use of the substrate interposer requires,a nu of .. essi ng steps.
10 These pr &?H@ﬁ%@’%ﬁ%@s‘aﬁﬂf‘s@%\‘éég?hﬁ&c"égﬂf"ayfoﬂp’ﬁ@géﬁrﬁgtd@%’egk’ddi tionally,
even the use,dfeve S1BQHGIBIAmSMaE6T bddadeh shediBropleamaittdic 224aud amexternal

probl ens-whi ch can result b‘i? %horti ng,._.,__ between the small sol der
bal |'s 228 antlecdtis?! 3yERAR SBPYDi cul ties in inserting underfill material

bet ween the m Cﬁﬁ@h&&if&m&g&tﬁﬂe@t%&em rédm&elsammuean@wqassmgp@er 222 to
prevent contam nation and provi de nmechanic S HERAZ rpor e,
cur r ent 1hackBFESPIRESFSIAG SePPaNGRAsT tﬂbmﬁé‘?f}%@eﬁﬁ"@a&y}*&gﬁﬂ’la}r‘% r?gér?}qfslé ﬁ% roﬂ) uture

mi.cr oel et r opk Gmall-Stdod BAIsBUE pleSentsitiidiRgRoblais iieh ubault atborting.er.poSer. . 222, e

whi ch causes | and-si de capacitors tg have togQ high.an r{gndu%gr%ﬂce. FIG 24

i I1ustrates betypesthegmabsalderbaflsg2Sand canprepens difficyltlys in Mgerfg YRty ¢ 5ce 254

of a mi croel pelfifHefvedh o ARGodIEBhiE aR2RM atdth@subitrasd infeposa 22 @FBeveit t he fl ex

conponent 20 1 nterposer 252 with g |layer. o dhesi ve 262. The
ni cr oel ect r opengamnatiopgpd P@Vld‘éﬂﬁ%@ﬁqlé‘%@hm %u’gl?‘f’r eV RPFREBeS MY At 21 264,

Cpeni nggsar e {r{e&rp%gr delivdry feghir@ifentsTONEARATHIcroe Rt tEdnini €222 Bide boyhitksssr  abl at i on
t hrough t he [

ex conponent interposer 25 o, contacts, 26 t he
i croel ect r onf e wbétraa%t@%@sgﬁ?,a@%&ﬁwe&ﬁaé'flfle %@P%@fséﬁh%?%%%ha%'s 268
resi ding W thq4icthdre. fl ex conponent interposer 252. A conductive materi al
| ayer is 25 fornmed over a second surface 272 he.fl ex.co
Ao oS RRa )

i nt er poser 252 dff #hillufetes 3 Hlek FoRpOnent HECTRQSHT e A e TS
patterned wi {p, siREREeni0RLSERSIARETH a PSteNERE 2SS dfohe fexwompondict | ve Vi as
274 and 280 nd lijr?tgripgsgr ESrZaVSi?hsa leZJe? of a hgs?vrer&%&. ’fl?enr%%%elsect?orn?c die 256 is
encapsulated in an encapsulation material 264. Openings are formed in the flex
component interposer 252 by laser ablation through the flex component interposer 252 to
contacts 266 on the microelectronic die active surface 254 and to selected metal pads
268 residing within the flex component interposer 252. A conductive material layer is
25 formed over a second sufface 272 of the flex component interposer 252 and in the
openings. The conductive material layer is patterned with standard photomask/etch
processes to form conductive vias 274 and conductive traces 276. External contacts are
formed on the conductive traces 276 (shown as solder balls 248 surrounded by a solder
mask material 282 proximate the conductive traces 276).
30 The use of a flex component interposer 252 requires gluing material layers which
form the flex component interposer 252 and requires gluing the flex component

interposer 252 to the microelectronic die 256. These gluing processes are relatively



formed on the conductive traces 276 (shown as solder balls 248 surrounded
by a solder nmask material 282 proximate the conductive traces 276). 30 The
use of a flex conponent interposer 252 requires gluing naterial |ayers

whi ch forwopbbershisex conponent interposer 252 and requir escgiseene7é he fl ex
component interposer 252 to the mcroelectronic die 256. These gl uing
processes are relatively 2 WO 02/078078 PCT/ US02/ 06076 difficult and

i ncrease t hediffeal anf intlesse pleckstgéthe Pankegee Frmkezmorneffhe resulting napkpepdak@iges have

been found to have or relighil.ity. Therefore, it would be advantageous to
devel op new %ﬁﬂg ug?gogag%ﬂg%réc tr’lllmc‘ers to provide additional surface area to

formtraces for Theefors) itG8RIEEEdVantagEans to, dewtipR hevbanpeietug anfdtechpiques to

bove- di d | | EE dphi | h
apecif 1ot i ontorighefeREPyyiafn o koeT K W CAPapRahE R, |5 the

di stinct3y cobwravmesth labdvewliscudsed poblegmr ded as t he present invention, the
advantages of this 10 invention can be nore readily ascertained fromthe
foll ow ng description of the invention when.read in conjunction with the

acconpanyi ng draw ngs i n BRIBEDESCIRIPTION 6F iew of a

m croel ectronic kage care. accpording to the. . ion; FIG 2a
and 2b are a toaﬁﬁfeafﬁ We‘é'&/g&%? c%{lcﬁuld%srvge cté%ufl% Barﬁl%ﬂ%gi)ggégé él}ér%gﬁ havi ng 15
exanpl es of aistieln alaining thaowetiecis regaided gsalriqaepenidaveatianpthe adngetagaofthisdi ng t o

the present .invention; FlG i . S} N ' L W of a

ni cr oel i@trom"ﬁmﬁﬁ@% (g fead a%??erlf%mga ﬂ?xp?}ée&ﬁ %?%ﬁ%{l:étsl Se%?l}g{t?ngvattached to a

..first...suf.ac mveidtion ebitn sad irspajundtiog-with ¢hericcompahyieg dramings. inYidage..COr-e - . .o v mmamines
openi ngs, and a .hacksi de, protect i Nl Eﬁl@ﬁ' surface 20

thereof; FIG 41%@ ‘sér‘a%l?“é‘F (‘)’?%v-osf\é{gll‘ltr!a‘l‘r%a vl%ggv&g%cﬁﬁ&é%gglﬁg@%ni c dice

di sposed wi t biegent inpemiongs of the m croel ectroni c package core, wherein the

m cr oel ectroni c .gj.ce al ab [ LSt . i I 5is a side
cross-secti onal I‘\%e% %‘flig it agé%}g%ﬁg&%§fsaﬁ1@0&5&%&{}:}{)%1&%4 %}gf ltFailvc ized 25
encapsulifit i oexamgllesiof alternate mismelevtooninaackage coré opepingk agpording te thspeasegs; FIG 6

is a side cross-sectional view of the assenbly of FIG 5 positioned between
mvention;

FIG. 3 is a side cross-sectional view of a microelectronic package core having a
first protective film attached to a first surface thereof and spanning the microelectronic
package core openings, and a backside protective film attached to a second surface

20 thereof;

FIG. 4 is a side cross-sectional view of microelectronic dice disposed within

openings of the microelectronic package core, wherein the microelectronic dice also abut

the first protective film;
FIG. 5 is a side cross-sectional view of the assembly of FIG. 4 having a particlized

25 encapsulation material in the microelectronic package core openings;

FIG. 6 is a side cross-sectional view of the assembly of FIG. 5 positioned between

compression plates;
FIG. 7 is a side cross-sectional view of the assembly of FIG. 6 after compression
from the compression plates;

30 FIG. 8 is a side cross-sectional view of the assembly of FIG. 7 after encapsulation

material grind back;
FIG. 9 is a side cross-sectional view of the insert 9 of FIG. 8 showing voids near

the corners of the microelectronic die and the microelectronic package core;




conpression plates; FIG 7 is a side cross-sectional view of the assenbly
of FIG 6 after conpression fromthe conpression plates; 30 FIG 8 is a
side cross-sectional view of the assenbly of FIG 7 after encapsul ation
mat eri al gwongo®amk; FIG 9 is a side cross-sectional viemeisozhe7é nsert 9
of FIG 8 showi ng voids near the corners of the mcroelectronic die and
the m croel ectroni c package core; 3 WD 02/078078 PCT/ US02/ 06076 FIG 10 is

a side cross- Seﬁ(i}i.(w"i’slaé‘lé'leed%s@-fseoﬁoﬁﬂl Gl Mo 8 alidresidcroyiapdchape comheving¥i ng a
first protective

ilmattached tq a first surface t.hereof .an anni ng the
package cor efirsipsetpgtivg §Im atashsdd Agrs & FFe&‘ﬁFgféﬁfpaFW% P%cﬁjggegf’%\p 11 ig a

side cross-s
openi ngs of

@%Hn%)%co}@ir%\%mepi’és&{twbﬁ{bhf oni ¢ dice disposed within 5
e

croel ectroni c package .core erein.the njaroelectronic
di ce al so abut FiGdlfis ¢ side f;sPSdtSéfélPMCIé'e jqf pyter f‘di%?‘&?ﬁ‘ée 9‘8"%3?1@%{"gsent

i nvent i X

Fég)p@n'ngéoﬁtﬁe RicRleRBirGhdtkage 6re, iteinthemicndeletrdiis gieraiarpuneed| e
i nserted int t‘h '

m croel ectroni ¢ package, cor.e openi ng, according to the

present i nvethefistprofectiye film, gegorging ftoihie prEROEINYQONOR o i ew of a di spensing

needl e after thgygigik BeaOkrotsiBetiondl vigwstadispedsing badlgingkediatodhe e openi ng
wi th encapsul ation material, according to thﬁy?%%?eﬂiem invention; FIG 14

is a side crmicoalestroniopapkaggicars opsningaccadingip

Pvele8nsul ati on,

according 1ot Ngr ASeRLiab BYRNLRR iEw(Sta dliper i nidilcxmer e Sllde of the

cross-sectional views |

ustrating a vacuum assi s rocess of

) ted 15
di spensithg amieodepronit arckags coreraperieg Withencansplatign r{xgerfaﬂ‘éccig(cgg%tﬂ % nventi on;

LG 1T LS. A ?e'k&l‘?in%&ﬁi%ﬁ“s““"Or“a'l wVeWell Lustrati-ng.a.techni.que. £k v
P

| mprovi ng t h& anarity of the encapsul ation terial, according to the
present inventi dfiG. Hisa Siﬂscﬁossﬁc%qﬂa'é“%’f%@@é“é’tﬁ’bﬁ%e‘vf‘w}%@?“’ei t her
assenbl y of Elfc%rdh#éo%e <Gt invéntidn@Vvi ng been flipped over and the first

protective fi ) ] n](if, 20?
accordi ng to theFiGsaSand 16 are@side eiess-septignaldewsdllustrating 2 Vapipaias

m a second protective fil resent%%4 renoved,

i onal view

of a m (i%ﬁglr g,gc%c,res%%ﬁisg &%&V&@%mhﬁ&%&&ma@&m th @ Pierdt avemidnpn an active

surface
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according to the present |_nventf‘on; , ,
FIG. 17 is a side cross-sectional view illustrating a technique for improving the

planarity of the encapsulation material, according to the present invention;

FIG. 18 is a side cross-sectional view of either assembly of FIG. 14 or FIG. 17
having been flipped over and the first protective film and the second protective film (if
present) removed, according to the present invention;

FIG. 19 is a side cross-sectional view of a microelectronic die having

interconnection layers formed on an active surface thereof, according to the present

invention;
FIG. 20 is a side cross-sectional view of FIG. 16 wherein the interconnection

layers having external interconnections attached thereto, according to the present

invention;
FIG. 21 is a side cross-sectional view of a singulated microelectronic package,

according to the present invention;
FIG. 22 is a cross-sectional view of a true CSP of a microelectronic device, as

known in the art;
FIG. 23 is a cross-sectional view of a CSP of a microelectronic device utilizing a

substrate interposer, as known in the art: and



FIG 20 is a side cross-sectional view of FIG 16 wherein the

I nterconnection 25 |ayers having external interconnections attached
thereto, according to the present invention; FIG 21 is a side

Cr oss- sectwonab7sgrsew of a singul ated m croel ectroni ¢ packegeyso2aerer di ng to
the present invention; FIG 22 is a cross-sectional view of a true CSP of a
m croel ectronic device, as 30 known in the art; FIG 23 is a
cross-sectional py;ew 94 crdssaebtionsl viewtdfoy CBH Haniaotlectopiidedicartilizingi ng a
substrate interposer, as known in the art d 4 WO 02/078078

PCT/ US02/ 060fex mnmmteépoaeré%%‘éo%fee&‘?@Wﬁ!“%g?@(‘m of a CSP of a

m croel ectronic device utilizing flex conmponent interposer technol ogy, as
known in the art. DETAI LED DESCRI PTI oN O HElell‘ | MENT 5 In
the fol | owi ng det BETAH-ERRESCRITII] 1 cconpanyi ng
drawi ngsst hat  showe tBiYo déi’eflledi l:lésbﬁﬁtfoﬁtrbﬁfénceﬁ@ﬁﬁdef Uo%e&ﬁ&ﬁﬁbaﬂj&ﬁg s in which

t he |nvent|on may be practiced. These enb@ﬂgl nment.s are d

sufficient déntaarmgs thet @ﬁyb%wvmfsl@stf%tmw ?W"t"ﬂ@%t‘"w éﬂ‘ﬁé‘f“"ﬁté""t he

i nvention. 5}1;@ Q‘%&tﬁ@d Tﬂesé SmboRinRAtsWRAREG e shffidfent degil td ambleitiae or
arrangenment o I vidual elenments within each_ dis Iosedggg‘?%ethrrent may 10

be nodified skilledonthedeiiaprarticg theripyantiof 18 pddition, it j5do B wdlers f nventi on.

The fol | owi ngcandi@h @frir&gmgﬁ%anﬂﬂfdhﬂ%ldnﬁmtsﬁﬂﬁl’n%ﬁ@f disciosed eniitodiaent mien in a
limting senses and t scope, of pres ent ion | sﬂ’d?ﬂk ned only by
t

t he appdfded be maifisd Wéb‘p#t 6@811% @P?‘ th?ﬁpéfl‘tﬁ!‘ 't'c%e of thy 1BYFgHiGH-

..of equi val entyg. Q) dabiribHod B8hdrt e Fot & 1R t8Rh il d Bditing fenbd) @nd s wopdrgfihe. | i ke. .
nunerals refer to the same or simlar functlonallté)ethrou hout .t he several

15 vi ews. Theresens inwpntionisdefingdanly bycthe prpended flatmseanpERpFiatghy idetieteds apr i cat i on

technol ogy that, with #eG81 fh é&%ﬁﬁwﬂaﬁsﬁlvﬁﬁdﬂ%m&ﬁ@%@nﬁme withdri n at | east
one opening in &Y Croel eceronic package core qr t er croel ectronic
package substdraingsaliie nymerlsacer th therfpe @'ei"é’(’:"frlf‘ﬂﬁ?‘?,“a |ﬂérPB3T€‘ét the EKFH ¢ he
openi ng($) Wi EQV a liquid encapsulation material that is dispensed with 20 a
needl e he I|qU|d encapsul ation material is cured thereaft ?

| nt er connect i on Tieyessntdavendondnaledes p Sitralestrprie die fabsication rsanqloRY hataces are

t hf"n f albr Ica d)‘?z{éﬁsod? 12O nE i QR BETIE B8 Wathin@t RAsH bﬁe%pe&h@m&ﬂﬁi@ﬂ&!dbtﬁinid)n

mat eri a

e mcroelectroni c package core to fo m 2
package core or other mxcroe!ectromc package substrate and secures the microelectronic

die/dice within the opening(s) with a liquid encapsulation material that is dispensed with
20 a needle. The liquid encapsulation material is cured thereafter. Interconnection layers of
dielectric materials and conductive traces are then fabricated on the microelectronic
die/dice, the encapsulation material, and the microelectronic package core to form a
microelectronic die.
FIG. 1 illustrates a microelectronic package core 102 used to fabricate a
25 microelectronic package. The microelectronic package core 102 preferably comprises a
substantially planar material. The material used to fabricate the microelectronic package
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),
various polyimide laminate materials, other polymers and polymer composite materials,
30 ceramic material, and the like, and metallic materials (such as copper) and the like.
The microelectronic package core 102 has at least one opening 104 extending
therethrough from a first surface 106 of the microelectronic package core 102 to an

opposing second surface 108 of the microelectronic package core 102, As shown in

Y8 | range



m croelectronic die. FIG 1 illustrates a mcroel ectronic package core 102
used to fabricate a 25 m croel ectroni c package. The m croel ectroni c package
core 102 preferably conprises a substantially planar material. The

mat eri al uwed2bwofsabri cate the microel ectronic package ceopuSldeoray
include, but is not limted to, a Bisnaleinmde Triazine (" BT") resin based

| am nate material, an FR4 lam nate material (a flame retardi ng gl ass/ epoxy
material), VRY QU dpehiiiE) 198 nagisk ofdng shapt end sitesincheditgs butmot Kmitedgo.and

pol ymer conposite terigls, 30 ceramc npteri Ls and

netal | ic mat @PWU@%@H&@% rﬁ%ﬂ'ﬁ@w a4 wﬁﬁé&"ﬁ%e@"é%ﬂgm%gg&r Jggc B oni ¢
package cor e(d42 hasaliBinat @msbdinse shovanin FiG.20dthe mpeaing(shif4 maydaee hr ough from
a first surface 106 of the m croel ectrani an opposing
second sur f atinagslO3rexiepdn B‘F‘(%’Ioé’ETl?%ﬁiq?Ebogagﬁggggcggﬁfgge{%g& & shown in 5
WD 02/ 078078, RGIEL ldSORERRD sSistell Gispchse prodess @pwill beglsspquioidy disopssed). dia any shape
and size including, but not limt Q ct 104a,

rect angul ar/Eﬁfﬁtege%ﬁ?qgfn?%hwgsrdwéF’gterf{f%}lglgtﬁglhyﬁrl%g?ﬁ@g 104c. In an

al ternate enmgpghdRirbnis paskAgd dord10Gin 24milarfeshimpen thegpeing()404ESuchav e

channel s 105 extending fromthe opening(s) .10 : pl acenment of
the 5 need| e§“¥'}$e‘ae‘§égrh‘fﬁﬂd§%"§arg§?“édn &t@%gﬁé%tmbaﬂgé‘gg g!h% gé\ﬁlémg%gee

subsequent | y niiiesigliRRagh the benihg(sp 1 G arid 0, if aipodbfevisrate astdetedivathied s 105

extend through the thickness of. th ] croel.ect r.oni core 102 in a
si mi | ar 1Pashpesdleposifing ﬂi‘_ﬁjg?ﬁcﬁdf‘g%e %ﬁ%‘m %ﬁ@ﬂsnéor? Whgfertge ge?lré)%?e% tan be

-~ advant ageous de@imeithitb e habpictosRbirdnicpaciaie.t The dnlydimithtids epthasize.angat er.i-ak.. ... oo

t hrough t he openi s) 104 d.also, if t ' W th
the 16 need shsel B openiiers 0P 4B B2yl of A TaEE RcBhih SE}?S??‘% S ner o
they will be alcBfgsporniiiermiselketontoaii¢ dratideitiradin, s wilblesl dissussehbelopackage. The
only limtation gn the,size and shape, of %%i A 104 is that they
nust be appropri é1:{/28§f“2'5’g°%\ﬁodﬂpé?félﬁ’égmldgngﬁ%%gog a corir%rqé sondi ng

mi cr oel g6t r oRhisrodlb@rofic dalice RIGES Hlusrateaat ladst bnetfirstratestive Blth D@labwiting #t1 Gs.  3- 9
il lustrate a _conpressi

mol di. ng et hod f or ri j
ni cr oel ect r ori$ast REEHANE 8€t2?1"€§"°%e°ﬁf"l"ﬁEﬁcg%ﬁeé:gregr&?‘ggag?ﬁ%dqhgm? iﬂgagtthe ngtt;t ective
]1: ilm110 ?bUtpﬁ-étEtﬁvélﬁlm lmﬁnsﬂwmic?e&ctﬂfnidﬂad(agé coroepesingspHlde Pp@@k%@ehcor e
irst surface 106, ch, t hat e first o) ti ' t he
ni cr oel ect rorﬂ“&‘“ﬁ'&‘i‘:a;bzl?c%f’@ at%%sﬁf‘ H‘af’%') of?%eﬁx%? e‘oegtg%gsai Ac?gka%?(gté%gﬁdve film
112 abuts at syfa®ti08 pRRinatthe micrédietronic pskige coreopéningf d Kbt dee? Botsecond
surface 108 Bl oxl Mt it Srollbile G Th ERthOuRRAKAIG0E B PRUOI(S) 104 (but

does not
preferably a substantially flexible material, such as Kapton® polyimide film (E. L. du

Pont de Nemours and Company, Wilmington, Delaware), but may be made of any
appropriate material, including metallic films. Ina preferred embodiment, the first
protective film 110 and the backside protective film 112 would have substantially the

25 same coefficient of thermal expansion (CTE) as the microelectronic package core 102.

FIG. 4 illustrates microelectronic dice 114, each having an active surface 116 and a

back surface 118, placed in corresponding openings 104 of the microelectronic package
core 102. The microelectronic dice 114 may be any known active or passive
microelectronic device including, but not limited to, logic (CPUs), memory (DRAM,

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

like.
Preferably, the thickness 117 of the microelectronic package core 102 and the

thickness 115 of the microelectronic dice 114 are substantially equal. The
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During the compression process, a portion of the encapsulation material 132 bleeds
over the backside protective film 112 (shown in circle 134) and may cover the
microelectronic dice back surfaces 118, as shown in FIG. 7 (the first compression plate
124 and the second compression plate 126 having been removed). The backside

25 protective film 112 is used to assist in removing the overmolding. However, this
overmolding requires substantial back grinding to result in a panel 136 having a planar
surface of the encapsulation material 132, which is substantially even with the
microelectronic dice back surface 118 and the microelectronic package core second
surface 108, as shown in FIG. 8 (the first protective film 110 and the backside protective

30 film 112 having been removed).

Furthermore, as shown in FIG. 9 (which is a close-up view of inset 9 of FIG. 8),
the compression molding process may result in voids 138 occurring proximate the

corners of the microelectronic dice 114 and/or the microelectronic package core 102.




formng a solid mass of encapsul ation material 132 (see FIG 7). The
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As shown in FIGs. 12 and 13, a dispensing tool, such as a dispensing needle 142, is

20 used to inject a liquid encapsulation material 144 in portions of the opening(s) 104 (see
FIG. 10) not occupied by the microelectronic die 114. The dispensing needie 142 may
be of the type used to inject an underfill material between a package and a BGA flip-
chip, as known in the art. The encapsulation material may include, but is not limited to,
plastic, resin, epoxy, elastomeric (i.e., rubbery) materials, and the like. However, it is

25 understood that the encapsulation material 144 should have good adhesion to the
microelectronic dice 114 and to the microelectronic package core 102, should, if
possible, have a coefficient of thermal expansion similar to that of the microelectronic
dice 114 and to the microelectronic package core 102, should have adequate compliance
and other mechanical properties such that any mismatch in the inherent properties

30 between the microelectronic package core 102 and the microelectronic dice 114 can be
accommodated, and should have adequate flow and other dispensing properties such that
it is compatible of being dispensed with the dispensing needle 142. The liquid

encapsulation material 144 having such properties may include, but are not limited to,



abutting at |east portions of the m croel ectronic package core first
surface 106 such that the first protective film 110 spans the

m croel ectroni c package core opening(s) 104. As 15 shown in FIG 11,
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the dis 88 nsi 8 NE ‘i:'\sdsegleci]' \A;\',ﬁh {E%Bﬁrs? Srote@ﬁ\%rfhrﬁq lb MPa debhd protective film 111 that

spans the microelectronic package core opening(s) 104 proximate the microelectronic
dice back surfaces 118 and the microelectronic package core second surface 108. A first
needle 113 and a second needle 115 are inserted into the second protective film 111. At
least a partial vacuum is pulled with the first needle 113 and the encapsulation material

25 144 is injected with the second needle 115. The first needle 113 and second needle 115
may be inserted through preformed holes in the second protective film 111 or simply
inserted through the second protective film 111. After the microelectronic package core
opening is filled, as shown in FIG. 16, the first needle 113 and the second needle 115
are withdrawn. It has been found that this vacuum assisted process, results in few voids,

30 less overmolding, allows a wider range of encapsulation material rheological properties,
and allows a greater range of possible microelectronic die-to-microelectronic package

core geometries.



10, mi croel ectroni ¢ package core opening(s) 104 between the m croel ectronic
package core .402 and mcroelectronic die 114 near the first protective
film 110. As- the. liquid encapsulation material 144 is injected, the

di spensi ngvoemaisersl42 is withdrawn fromthe package corercipesnnes) 104.
The injection of the liquid encapsulation material 144 is conplete when

t he package core opening(s) is filled, as shown in FIG 13. It is, of 15
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opposi n% dir %:apcérgpéon% rs]l(ljrfe;[cer:] T4k T %e 1mp%\le9 further, if necessary, by placing the assembly
between two plates with the microelectronic package core first surface 106 and
microelectronic die active surface 116 against a hard surfaced plate 151 (i.e., polished
steel) and the microelectronic package core second surface 108 and microelectronic die
back surface 116 against a soft surfaced plate 153 (e.g., having a silicon rubber surface
25 155) with the application of compression force, as shown in FIG. 17. Such a cure
process with applied pressure confers the added advantage of potentially improving the
fracture toughness of the cured encapsulation material 144. By proper optimization of
the dispense process, it is also possible to prevent contamination of the backside of the
die or dice by the encapsulation material.
30 After the curing of the encapsulation material 144, the assembly 150 is flipped
over and the first protective film 110 and the second protective film 111 (if present) is
removed, as shown in FIG. 18, to expose the microelectronic die active surface 116 and

the microelectronic die back surface 118. As also shown in FIG. 18, the encapsulation

10
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first s ace . _
encapsulation material second surface 152. The dielectric layers 156, 156 are

preferably epoxy resin, polyimide, bisbenzocyclobutene, and the like, and more
preferably filled epoxy resins available from Ajinomoto U.S.A., Inc., Paramus, New
Jersey, U.S.A. The conductive traces 158, 158°, may be any conductive material

25 including, but not limited to, copper, aluminum, and alloys thereof.

The formation of the first dielectric layers 156, 156° may be achieved by any
known process, including but not limited to lamination, spin coating, roll coating, and
spray-on deposition. The conductive traces 158, 158’ may extend through their
respective dielectric layers 156, 156’ to make electrical contact with one another or with

30 the electrical contacts 154. This is accomplish be forming vias through the dielectric
layers 156, 156, by any method known in the art, including but not limited to laser
drilling and photolithography (usually followed by an etch), or exposure ofa

photosensitive dielectric material through a mask in a manner analogous to exposure of

11
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encapsul at i ofP f?ét‘@?‘w'g}‘alé‘?é‘% Ectré’ﬂ'rcfﬁ% E%Fm?ﬁbe Y @fce AT h?%%%rp@yl% 156'
are pref er ahby(sefasy20)esistowrpialF¥G.e1de, bi sbenzocycl obut ene, and the like,

and nore_prefer abl&’fj]étbrlgeeyndcgﬁcg)@ihat fgr ava %r? c?r ‘}‘g ‘é’%éﬁ gus U. S. A,

I nc., P&Panus , may be

< = @NY.. CONAUCE-\EuldBE- ﬁl&dealm &bh mitedeledirogc petckﬂgemab obmingtl@d and)mtemopmwd- ~al um- UM

and al |l oys thereof. %Ve forgﬁts' on of the first dielectric |ayers 156, 156
may be achi eVl BFoRstvaLERS Br ocess, including but not limted to
| am nation, spi nrmaawnmges ofetiel lnject&hipmgﬁss amwde ,dpt @y na hinde tos elinmioation The

conductive trace ielectric
| ayers 156, fgﬁo'gf mﬁtéﬂ?ew 'F}ég‘#feé'éf oﬁ?mp"fs %H{nﬁ nﬁdﬁéno éo?ﬁ?%?'g%yo%\ngt h 30 the
el ectri qal cwmmﬁ@ cidol the'ﬁhbmelearoamdmp 14; Slispénsing ocauisrage & fowsemparaburgh t he

dielectric rs 15 ny. net hod . i ncl udi ng but
not |inited t ‘?%é’éaérma?‘&ﬂt Sfr?‘il?{éo g‘ﬁ‘g‘ %%NP%F%%A;%;?\Q%%{;‘%?@S%%%“% ol | owed by an
etch), or exp@plmentdf the pretestin hegesisdembliesds ebies by the dispensing mby bdhr ough a mask
in a manner anal o gﬁﬁéleg}y osure of 11 WO 02/078078 PCT/ US02/ 06076 resi st

in a phot ol i &GP as will be evident to one skilled in the
art. The

20 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.

25
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conductive traces 158, 158 may be forned by any known techni que,
limted to sem -additive plating and photolithographic techni ques.
conductive interconnects 162,
and the |iKke,

but not
As shown in FIG 20,
sol der 5 voab/er8078i ns,
conductive traces 158" and used
(not shown).

FIG 20 illustrates sol der

i ncl udi ng

such as sol der bunps,
may be formed to corrcIOUSor/bEd76

for conmmunication wth external conponents
bunps extendi ng through a sol der

resi st dieIectrChAﬂﬁ& to formassenbly 160. After

whi ch, i ndividua

m croel ectroni c

FIG 20),
plurality

Conduct i ve tracke 158meind SLApRATRL LGP bepodi

aﬁﬁ? %30 may be cut (diced) fromthe assenbly
as sh &. 21. 10 It is, of course, understood that
of nicroelectronlc di ce of various sizes could be placed

g@%Q%ﬁﬁnﬁﬁ ted. ..

i'on protess incl

160 (see
a
in each
with the
ude, but

are not |im tedpntom,dmglalmmalbctmmc patkagoeote liaymgmtﬁrs:tmurfmhamnrmyowusul t from

conpres
m cr oel

on nol, di

% Pt Sufed, 8 plaEs

defifidy t he

erature,

o 1ic ?Qcktl

ens

<Eftaving 2108 63 ol

whi ch

may nake i ttheeinpktendingdranosdid mlcromlptamepaakage care fitsp suttface toissid| i gnnent ; and
i npl ementin process 1 | nmblies is easier, as the dispensing
may be c“glﬁ&?hg%togcf GRS g%cord?e§9§d58§%2m ng thus described in detail

enbodi ne nt s of tlisposingasiead onmmrualemmq die within saidlatrleasband migragleatiarici nvent i on

defined by t
set forth iM°
BB POSH) DI € . Wi bh@ﬁﬂnn@&p&tpbnmtbdlcpmxhﬁm sl mntoebctrmmdcaghemememn% BT A Y." 5 D—

02/ 078078

qfeaﬁggdg%&c}g%gcsga fa.!.'t%n@x% cr(}e%ctgcﬁné dl%&\’ﬁ%ﬁ%ﬂ\g‘%ﬁ&é&“l ar

B vari ations the

CLAI M5 /06076 1. A method of
fabri cati nd@h° WPE‘F%%I S@b‘h?J)eﬁfté’mf)%cﬁoe?ecm“g‘!rl%gr%?zé| ng: providing a
m croel ect r oni c dppekiag en exeapsulation meredal fiomshidslispérsing tabd an opposi ng 5

second surf ace,
openi ng defi ned

said mcroel ectroni c package core having at |east o
therein extending fromsaid m croel ectroni c packag

first surf ace t Q. sai The méthasd)m’ﬂcmhn il prlieceipprsiingiag said dispasingitpolagmprisss ;

di sposi ng

m croel ectr

15
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| east.

[Bifrine sal i’ '!°gl°°q‘l°ﬁw%éﬂk@00§%p(én@lé n&t%@altpleg ne

by said at least one microelectronic die.

at d%ne nlCFO

1Spensing to

3. The method of claim 1, wherein dispensing said encapsulation material
from said dispensing tool further includes forming at least one encapsulation material
surface substantially planar to said microelectronic die active surface and said

microelectronic package core first surface.

4, The method of claim 3, further including forming an interconnection layer
on said encapsulation material surface, said microelectronic die active surface and said

microelectronic package core first surface.

5. The method of claim 4, wherein forming at least one interconnection layer
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 package core first surface;
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T

package core opening, said at | east one microel ectronic die having an
active surface; 10 positioning a dispensing tool proximte said
m croel ectroni c package core opening not occupied by said at |east one
m cr oel ectwon2/e78tise; and di spensi ng an encapsul ati on nat RGTASOR/PeMs sai d
di spensing tool. 2. The nethod of claim1, wherein positioning said
di spensing tool conprises inserting said dispensing tool in said
m croel ect r oni c famidgay astone vio thaorigh gaid ot leasbang gickegtricImatesipl loyar ¢p @Poseeast one
m croel ectronic di.e..3. T Lm-1, wherein dispensing said
encapsul at iao‘??ﬂhoé'toéﬁlgl%"cr?eﬁ%rtﬁg@gqug%sg%agk’nr%&t ool further includes form ng
at | east one endapsng aldastroneradndudtix tracsion s2id ot leashenedlipigciicimatesiabla¥er t o sai d
m croel ectroni,c die_ acti f i i ic@gigdackage core
first surf a@é‘?h ‘Efch"“?%len orréé%l(ﬁ%zﬁg%tp ﬁ%ﬁg?&#{%ﬁﬁ? &%ﬁteare? sﬁﬁgﬁhﬁfl%%&?%?mo ng an
i nt er conhecdctiossukfageer on sai d encapsul ation material surface, said
m croel ectronic die active surface and said mcroel ectronic package core
first surface. 25 5. The nethod of claim4, wherein formng at |east one
i nt erconnect i on @. ayefhe methpd ofsdsm 57 furthdr ingluding| forming @ irastone pdsditionplc mat erj al
| ayer on at .least a rti of L, .M { L 1 urf ace,
said at | ea%‘fle“gﬂ‘émgﬁ}é%6?&?@?908#3%%3%%&5%§é€%@g®ﬂgﬁggh gg‘?%mnﬁygﬁﬁel ectronic
package cor éenefdigltricanatérded tayerl3 WO 02/ 078078 PCT/ US02/ 06076 form ng at | east
one Vi aléhrough said at |east one dielectric material |ayer to expose a
portion of said mcroelectronic die active surface; and form ng at | east

e - QNG CONGUCE |- e 1726 e Toa methiod ofdlaindaBathesdrcluting forming e lopsk e pdILIgNAl o - whi Gl oo
extends into said I j - el il : isl&d
m cr ol eot r Gt p Bhee EERba MR A AIEORGH B he SOKTEL GBI ey
i ncl udi ng f mawrtisidayet. | east one additional dielectric material |ayer
di sposed over said at | east one conductive trace and said at |east one
dielectric material layer. 10 7 The nmethod of claim6, further, including
formng. at. |eakt. dhenethddof daiml1, wherein oid providing said ageroglectisRicend t hr ough

and res ilge 8§ck§€ei c%reacton!pxelge%tpro%{h?ngaadrg{c}oie@a%iccya@aggEJri: Selected from the group

consisting of bismaleimide triazine resin based laminate material, an FR4 laminate

material, polyimide laminates, ceramics, and metals.

9. The method of claim 1, wherein dispensing said encapsulation material
from said dispensing tool comprises dispensing an encapsulation material selected from

20 the group consisting of plastic, resin, epoxy, and clastomeric materials.

10.  The method of claim 1, further including abutting said microelectronic
package core first surface and said microelectronic die active surface against a protective

film prior to dispensing said encapsulation material from said dispensing tool.

25 11.  The method of claim 10, wherein abutting said microelectronic package
core first surface and said microelectronic die active surface against a protective film
comprises abutting said microelectronic package core first surface and said
microelectronic die active surface against an adhesive layer on said protective film prior to

dispensing said encapsulation material from said dispensing tool.

14



material layer. 8 The nethod of claim1, wherein said providing said

m croel ectroni c 15 package core conprises providing a mcroelectronic
package core selected fromthe group consisting of bisnaleimde triazine
resin basedobzersomt e material, an FR4 | am nate materi al ,PqEaAISoR/Ms0d€

| am nates, ceramcs, and netals. 9. The nethod of claim11, wherein

di spensing said encapsul ation material fromsaid dispensing tool conprises
di spensi ng an erl@aps’l]ﬂleahcthnd ofelain i,éurt@einéblﬁﬁlG‘FTFQSﬁ?‘dZWaPW@“g‘F oup consi sting
of plastic, reS| n,  epoxy, and elastoneric materials. 10. The nethod of
claim1, dP é‘ﬂl i ncludi ng abutting said mcroelectronic package core
first surface and said mcroelectronic die active surface against a
protective filmpri 16Xilnade af r oM sai d
di spensi ng tool. r{g T& &%ﬁ &QBE% rw‘} %&Sﬁﬁﬁﬁgﬁmsgér“g@%wag%ttl ng sai d

ni cr oel et rlema:panaorkaﬁ;peld nticroeledtionis packagef @reeopaping Batiogrupied Py AT ¢ di e
active surface .a i fedst B Borficd 6F

m cr oel ect r%ﬁ“b‘“g ‘%mhcad;eoéo&tpﬁ fos ggﬁg{?ﬂga@géﬁg{nm{gg?ﬁe lﬂEltjlcr oeFUect ronic die
active surfsa&ﬁnmgmleu&tm«apac@the@c vxe;nlnaynetocempl%iahmalﬂuabk@&?w/e filmprior to
di spensing said. e | ati on material from said dispensing tool. 14 WO

02/ 078078 %‘FF%&S@ E%B 12. The method of claim 11, further including
curing said encapsulation material. 13. The method of claim1l, wherein

posi {1001 19 2, i Spenat 8 LAk T oAbk Bl aetion, of 2l d

m croel ectroni c Pack not occupi ed saird at | east one

- -mi.cr.oel got-roni ¢ powdiagaprotcste ffosi. u oni-ng-a-di-spensi ng - needh-e-if--at-heast «au....

portion of said,m.croel pied by said
at |east one ma@%gggfw? ‘}nrfag(p é}%@@&%n%@ﬁﬂc %%?é %916151:%%15? ﬁﬁég a

m croel ect r fim Gammmgeqtronnmmkagn qog: haping ot lestepe opening defpgdAbereif | my  abut ti ng
a first surf of. a m dlech@hid protective
film said ﬁ’fﬁ'fd féocflf oéri @?oe?e&k ?éeﬁggﬁ%gﬁgﬁﬁgz‘gﬁ}go%e olpenl ng defi ned
therein expajkdgemgra‘secmndsafaztcm cr oel ectroni c package core first surface to
amecr Oglé,? ctroni @? égﬁ,ﬁql[f"ﬁ% one %cﬁo&e@ﬁ&ﬁgﬁh@ WithRAG&d nﬁéoeﬂécﬁﬁhl@ JacRhgel @RSt one

m cr oel ronic n Sai d mcroelectroni c package core
opening and abutting an active surface of at least one microelectronic die against said

protective film;
positioning a dispensing tool proximate said microelectronic package core opening

not occupied by said at least one microelectronic die;

20 dispensing an encapsulation material from said dispensing tool; and

removing said protective film.

15.  The method of claim 14, wherein positioning said dispensing tool

comprises inserting said dispensing tool in said microelectronic package core opening not

occupied by said at least one microelectronic die.

25 16.  The method of claim 14, wherein dispensing said encapsulation material

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

microelectronic die active surface.

15



opening and abutting an active surface of at |east one mcroelectronic die
agai nst said protective film positioning a dispensing tool proximte said
m croel ectroni c package core opening not occupied by said at |east one

m cr oel ectwon2/q78dise; 20 di spensi ng an encapsul ati on mat erBG/US02/06076 ai d

di spensing tool; and renoving said protective film 15. The nethod of
claim 14, wherein positioning said dispensi n% tool conprises inserting

sai d di spensi ng 1700l Themisemielctrinisr roekage of daiind 6 pliches dslvdingdogpghi ng not

occupi ed by. sai d af o] i ! I 1.6p: met hod of

cl aim 14, V\lﬂéfcé’fuhe%tté? Aslg%ﬁi?nnag%ég}ogg %ﬁé@%‘sﬁ?ﬁ f&on?\kbﬁglf %ﬁngac?he éEEf:EI‘ udes form ng
at | east onsarfeces apbsaidat least onmensapsalatianumdterisbsusfapst antial |y planar to said

m croel ectronic die active surface. 15 WO 02/078078 PCT/ US02/ 06076 17. The
m croel ectroni c package of claim 16, further including form ng

i nt erconnect i on 18ayeThe methed oficlaims 1 7,ovheredf foxpinglingirepnagefien/laysrs m cr oel ect roni ¢
die actiye surfaces and said at |east one encapsul ation material surface.
18. The het FEE"SF cl aim 17, wherein form ng i nterconnection layers 5
conpri ses: f or nifognisg atllestsine dieksctdr olatsviellaysr erpatdqaptpiportiopef saith at | east a
portion of sal . MGl @%la&f\%%%cg | Gid2Efehs! GnedibdpRnistion ehti Rl firfale; | €aSt one
encapsul at i Oh et ertal - sur ace, ormng at | east one via through said at

| east one di el eclomiiog atd¢astdna vialtirgegh seid ablegsbore dielgsiiqmateriablayydp gxpose

m cr oel ect 1 opl ol GaRGhibeBedidhl Aeon A Wi, 4T m ng at | east one conductive
trace on saf Baf" V'east” one, di electric matetial | ayer- extends into said at
- | east. one .vi a t dombieg strléastine yondoetivatracesawi said at lsasheneatinlecdisi matefiablayethi- g he e cccrvmmmmn
active surface h i i A :0rm ng at

| east one agﬁﬂl F’(]‘th%dls-mqgﬂgété%%co %l"@lt@rrgéegrk?g E(?hg?{e]rﬁ{dcﬁ ﬂsa%glségédﬂg:v&el? sai d at

| east one coviveisirface trace and said at |east one dielectric materi al

| ayer. 20. The nethod of claim 19, further including formng at |east one

additional conductive trace to extend through and reside on said at |east
one additional di%l| ediheimethod of claim 18, further including forming at least one additional

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

one dielectric material layer.

20.  The method of claim 19, further including forming at least one additional
conductive trace to extend through and reside on said at least one additional dielectric

20  material layer.

21.  The method of claim 14, wherein providing said protective film includes
providing said protective film having an adhesive thereon; and wherein abutting active
surfaces of said at least one microelectronic dice against said protective film comprises

abutting said at least one microelectronic die active surface against said adhesive of said

25  protective film.

22.  The method of claim 14, wherein said providing said microelectronic
package core comprises providing a microelectronic package core selected from the group
consisting of bismaleimide triazine resin based laminate material, an FR4 laminate

material, polyimide laminates, ceramics, and metals.

16




20 material layer. 21. The nethod of claim 14, wherein providing said
protective filmincludes providing said protective film having an adhesive
t hereon; and wherein abutting active surfaces of said at |east one

m cr oel ectwomr/e7sdisce agai nst said protective film conpri sesr/useasirs ng sai d
at | east one mcroelectronic die active surface against said adhesive of
said 25 protective film 22. The nmethod of claim 14, wherein said

provi di ng sai d rd3cr odheukthod plclaipadkelpeein disgensiogipaid encapsplathon miteripl a

m croel ectrgnic._ f .S of

b1 sl of mi ogoprrEaREaRR LR SR ER el M chfin M B R B D

mat eri al , ptiegroupaensisting ofytlastic, resén, apaxysand glasfomericahaterialss WO 02/ 078078

PCTI US02/ 06076 23. The nethod of claim 14, wherein di spensi ng said
encapsul ation material from said di spensing tool conprises dispensing an
encapsul ti on nedder i dihe gwthed pbdaifnr ldnfurthérdncdingsutinggidsncapgulationp| ast i c,
resin, epox?(n (f?lgld el astoneric materials. 5 24. The nmethod of claim 14,
further incl I'ng curing said encapsulation naterial. 25. A method of
fabricating a mcroel ectronic package, conprising: providing a first

protective fil m25abu }ngtgo oiff%ﬁr%tu%ﬁrrﬂi@%@le %@‘%&?%’ﬁﬁﬁé |c package core

agai nst said first 1 rve m Sard ectronic package core
havi ng at | east pmedmgerﬁrshgrodaeﬁverﬂdl, t herein extending from said

i or ol eot roni ¢ BARKRYRS el b ShicRHIeLAGR: ufe POLQSAGIIMY o package

core second surface; t one onic die within said
.4 croel.d6tr (pmt@npaﬁlkagaad m@lec@mﬁpwgagamgreabung atrk@stame«mnmgdeﬁmdt € 8-.0f-.at

| east one ”hfege?.% Gl lofn HidGnBRelARic Sug%éaré)ﬁ gs‘aﬁad gsamlwal ABAELIing a

second protective agal nst a secon ace of said mecr oe ectronic
package cor @adkagexoressgedndserfageid a back surface of said microelectronic die

to span said at %L(gﬁg;& 1&&%99&&?@{&0,5,@&@%&&%&1@ ntla,roascn%hﬁqﬁsaa%erréﬁeed' e

t hrough said sec rotective minto sal openi ng; ting a
second di spepsiingand ekutting anlaciineghriargiofiatdenstome nmrmlmmvélefagmnﬁt padd 0 said

openi ng; '15  protective film;

abutting a second protective film against a second surface of said microelectronic
package core first surface and a back surface of said microelectronic die to span said at
least one opening;

inserting a first dispensing needle through said second protective film into said

20  opening;

inserting a second dispensing needle through said second protective film into said
opening;

drawing at least a partial vacuum with said first dispensing needle; and

dispensing an encapsulation material from said second dispensing needle.

25 26.  The method of claim 25, wherein dispensing said encapsulation material
includes forming at least one encapsulation material surface substantially planar to said

microelectronic die active surface.
27.  The microelectronic package of claim 25, further including forming

30 interconnection layers on at least one of said plurality of microelectronic die active

surfaces and said at least one encapsulation material surface.
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drawi ng at |least a partial vacuumw th said first dispensing needle; and

di spensi ng an encapsul ation material from said second di spensing needle. 25
26. The nmethod of claim 25, wherein dispensing said encapsul ation nmateri al

i ncl udes fWwiO20@8038 | east one encapsul ation material surfaceusezmsémnti al |y
planar to said mcroelectronic die active surface. 27. The m croel ectronic
package of claim 25, further including formng 30 interconnection |ayers
on at |least one of said plurality of mcroelectronic die active surfaces
and said at |easf, on n . ' 2/ 078078

PCTI US02/ 06076 2%8 Tﬁ%lg r'%‘%ﬁ’ﬁgﬁk %#‘i“gga‘ug%t@%,ka?%’éﬁgﬁi"ggag‘éf"#z%cy%gg%é ng said

m cr oel ect r padkage qoeecdoapeises providimpragnicwelsctpniz\packapgcae selected dlomabea groupe package
core selected fromdth I . Consi Sti . bi el m riazine resin
based | am ng?nélsh%ﬁ c’ettrbllsg]a%"gféggﬁﬁmf gersﬁ%tr?g{ég lamr'r%a?éer F@Ilﬁ’ ag]oPli 3i1£r{lmlc'§a§ | am nat es,
ceram cs, anuitenel pdlgimide 12Binatth eeramich@dd métals] ai m 25, wherei n di spensing said
encapsul ation material conprises dispensing an encapsul ation materi al
selected fromthe group consisting of plastic, resin, epoxy, and

el ast onefi ¢ nat €29. al The 3BtHPH of chaimiSdwhdrein Hiapensiagsaid encepsalationmedtertd ng curi ng

sai d encaps %rﬁlﬁrilsgydispegrgngnﬁlt e%Eelp@&latio?‘l%laterial selected from the group consisting of

plastic, resin, epoxy, and elastomeric materials.

wrimnra s wrm e 305 The method of claim 25, further including.curing.said encapsulation.... ... .. e e e v

10  material.
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