; e3e 9445T6@ 7T868T 9Xb 8W O | 12/23( 31 PCT/U SO 1 /28188 DI RECT BUI LD- UP
LAYER ON AN ENCAPSULATED DI E PACKAGE HAVI NG A MO STURE BARRI ER STRUCTURE
BACKGROUNRO@E2IdE | NVENTI ON Fi el d of the Invention: The prreSguso12smsent i on
relates to apparatus and processes for packaging m croelectronic dice. In
particular, the present invention relates to a packagi ng technol ogy t hat
f abri cat esDERECT-RIFIIDYE ISA UERDONIAN BNICARSULATER DIE RACKAGFad AYIN6g

mat eri al whi ch surrounds AMONKIREBARRIFR STRUETURIEr ei n a noi sture

barrier structure is incorporated into the build-up |ayers.

Art: H gher performance, |ower cost, increased mniaturizat lm mm“um““ lmr
integrated circuit corrponeMK(am@UNmfaF@HEﬂhm density o 2ggra ed
scircuits are ongoing goals of the conputer industry. As these go s are

achi eved, ni crogkigoF iR Thventlo® ETHRGFGR itvealibrefelatédto fPafatiR and PRcGS! foof
greater packagl ng density requires that the entire mcroelectronic die

'‘package be ggikaling Ri@belQ&MoNicided ﬂ)dﬁlé(ﬁd'rgﬁé ﬂk%@h‘ﬁ/ﬂﬁ@%élﬂem% than the

size of the mcroelectronic die itself. Such mcroel ectronic die packagi ng

is called a a&c@ ifg &Eﬁlo@o%%ﬁeﬁ%m@&es Iﬂflld W ers i RRRAMRcHrbhiElEandon t F ue CSP

woul d i nvol ve T br| cati build-up layers directly on an active surface 204

of a m cr Oek?&ééxﬁ%h%teﬁhﬁvl%@@smfBﬁFestCHtﬂér tnflrddRclBYE bR, \m?éfelh@?xg Ceﬁ’rf%ﬁﬁfeﬁ' ectric

| ayer 206 di spoSe m cr oe onic die active sur

Conducti ve 2 dielectric |ayer 206, wherein a
protion of té%&hlﬁggr{ggor Xte@ﬁ}%@é@ﬁ%%‘la&{}gcts at | east one contact 212 on
the m croel ectr§>n| o g[gl }{ L{J’ f X t.ernal , contact ch as

sol der balls or 1SN PF 8‘tma88eh Y O ,tlﬁcr%arsiede%néa}twéqa '@bwgonent (not
shown), may be fabricated to electrically contact a% | east, one, conducti ve
trace 208. lﬂ}t@rat FiFquitSPMBPRests; 1l %%H%P?fi‘?g@%ﬂ‘i“éﬁ}f% igesdfd SUFUISAY s 214
whi ch are surrounded by a solder nmask material 216 on the dielectric |ayer
20b. HowevePngaing goa{softhe/conputer paystiysAys thesggwds ae athiqved,aniesgplectionds sur f ace
area provided by the m croelectronic die active surface 204 generally does
not provi de disadespmessneflerc Offconrsalthe gop! efigscaier Pagkaging densitytagyiresdbatdlp t o
contact the external conponent (not shown) for certain types of

m cr oel ect r entitg nd¢roelegtiones. die pasksags)be epidita oronk slighiyf laxger (ﬂg@é 18%riobe provi ded
t hrough the use of an interposes, such as a substrate (substantially rigid
mat eri al ) 0B30%) tHae xhecsired hemicoslettsininndie aselfy SuttemidnbedectramiedieglaykaghgG. 5
illustrates a substrate interposes 222 having a mcroelectronic die 224
attached t o isgatled n“dipeschleipacagmghoft@SPRi t h a first surface 226 of the
substrate interposes 222 through snmall solder balls 228. The small sol der
bal | s 228 ext engds kRinERFIGONtrae CSP 33dldaivoleefabricatifgehuiidtupdayees diteetlPadt and
conductive traces 234 on the substrate interposes first surface 226. The

conductive tha6He seidde208 of mitr&Idchbeic Ale@Or Thebuikiup lagss by ichand pads 236
on a second surface 238 of the substrate interposes 222 through vias 242

that extend dﬁJ‘é’cﬁi&Qlﬁ,\lletr hee Suhitd &t Be MibrBsIRARAR dlRtivERENTI4. Conlingle 244
(shown as sol der are fornmed on the bond pads 236. The external

contacts 244,30 gk'rrﬂag'b%%jr Qoﬁ‘@lﬁ'cﬁé{@ctt@ 185dr 206, A he ANATHGHIGRES by bet ween the

m croel ectroni c and an external ‘electrical system (not shown).
conductive trace 208 contacts at least one contact 212 on the microelectronic die 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. 4 illustrates the external contacts as solder balls 214 which

are surrounded by a solder mask material 216 on the dielectric layer 206. However in

AT
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The use of the substrate interposes 222 requires nunber of processing
steps. These processing steps increase the cost of the package.

Addi ti onavOy2280en t he use of the small sol der balls 228 m@E%esMAR81B8owdi ng
probl ens which can result in shorting between the snall solder balls 228
and can present difficulties in inserting underfilling between the

m cr oel ect r sushdrudiGSP2the senfiade aitea prwisied by the mintoelegionnécsdi@ 2@ive sunface 26kt

contam nation and provi de nmechanical stability. FIG 6 illustrates a flex
conmponent i pérerghlysiess i grontie caougham faetfonadl of thefexteenal Behtarts meedddao oel ect r oni ¢
die 256 is attached to a first surface 258 of the flex conponent WO

02/ 23G31 PCidrithch fht ExteRal 8Snponte (pm Skovid F& caitdih typet afaicroelecadiiedice 262. The
m croel ectronic die 256 is encapsulated in an encapsul ation materi al 264.
Openi ngs ar @.ef,asgi®d i n the flex conponent interposes 252 by |aser abal ation
t hrough the flex conponent interposes 252 to contacts 266 on the

'm croel ectroni cAgtioraPsurfé€e St §an®e priAdeditoligh tRELRGF 8l intepaver, Bitfitis 468

residing within the flex conponent interposes 252. A conductive nateri al

layer is fOEJHa%ﬁ'at@\’s%bstﬁnﬁﬁyrﬂQﬁ 1S4 {aBCR adieR cthipdrft (BB GARTRRRMIM | Nt er poses
252 and in the openings. The conductive material lTayer 1S patterned with

standard p hﬁm*a%ﬁ%@.kg% %nggs{n%?ﬁ ?@o%tr&tg ir{t%@epmg%é%g#ogﬁc@gﬁc @E‘ 924

conducti ve trace ernal contac are for e conducti ve

traces 276 %%J&ﬁ%ﬂ;o%ﬁd gloél%?rricap it %@;}%‘{t E@E%QE% &%y@sau%?}—a‘i’@fméﬁﬁo% mat eri al

282 proxi ma conductive traces use o ex comnponent

I nter poses % etrh%gug}éig&g@ ﬁoqgeﬁiggﬁs %t %'iul: %lniiﬁ DI ﬁﬁllg’%z? thfel% 5@&!9&% c{oh%ét

conponent in requi res gl uing €X conponen |n§erposes
252 to the pgigcroelectronic di 6. .These.qgl ui ng,processes are rel atively
QT oul v i e AHEP BREn{a e Z2ond SpaRuteRer R SR TY Brergasd
resul ting packages have been fqund to%é;ave, poor reliability. T r%{ore, it
woul d be adgéﬁﬁﬁ‘gg”éﬁa%g{t@eﬁwcﬁbew fiPaF 19 %creéﬁgeﬁt’é@huﬁ?rﬁ%/fé& 1tB§o ovi de
additional surface area to formtraces for use in CSP applications. BRI EF
DESCRI PTI ONP@s 23fien prespndicesiapn 23 ok thesubsiess infesrpseiod2 dyaeshudes4githah cl ai ns
particularly pointing out and distinctly claimng that which is regarded as
t he present extandihrdugh thetshbstraigviatanpases 3251 External copfeetn244ishevanasseldebre readily
ascertained fromthe follow ng description of the invention when read in
conj unct i onbalis) hretforened o dingtzonyt ipads 236 aWhagdernal camtaah244 arg\@ilize@t@3(i 31 PCT/ U
SO 1 /28188 FIGS. 1 a-1 mare side cross-sectional views of enbodi nents of
processes ohchliowrriaygical cvimmoéatat bapwean thanicagdctratc diedi2hgnd an extengdr esent
invention; FIG 2 is side cross-sectional view of detailing noisture
encr oachnentletcthical sgsterh Giovehodad)r oni ¢ package;
The use of the substrate interposer 222 requires number of processing 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

and provide mechanical stability.
FIG. 6 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

2



FIGS. 3a-3q are side cross-sectional views of a nethod for formng a
barrier structure within build-up |ayers to substantially prevent noisture
encr oachmemv2/2380 t he m croel ectroni ¢ package, accordi ng POTIUSE1/p¥18%ent
invention; FIG 4 is a cross-sectional view of a true CSP of a

m croel ectronic device, as known in the art; FIG 5 is a cross-sectional

vi ew of a Cserpeper@Shivdthadpyes of atiptvalkori dde ati¢rpsledtiegicalis2fiéss r at e i nt er poser,
as known in the art; and FIG 6 is a cross-sectional view of a CSP of a

m cr oel ect rameipsuldtsdiican ercapsulatipmmatefihled6o4 c Opprongsrare formbet ipdiseflex as known i n
the art. DETAILED DESCRI PTI ON OF THE | LLUSTRATED EMBODI MENT Al t hough FI GS.
la-Im 2, amthp®aerBiptérpbses?ialiyelaseanbabaton Virewgh thé flehmnposae itterpovec2d2i on,

‘these figures are not nmeant to portray mcroelectronic assenblies in

preci se dettaicbntadtaétesn the heaeelédtiguicalte dctiveigirfaed B54umiteehdtedingstal padsenbl i es
in a manner to nore clearly convey the concepts of the present invention.

Addi t i onal 168 redi@ifE WithinGRETIEN colplona e intdrpésef 25U rASontedtive hatdfial Bdrs NUNMer i C
designation. The present invention includes a packagi ng technol ogy t hat

fabricates faphddovidPa bR SurfBe BN SRR obSnlintRREESh hRMIGhEi € that has
expanded area |arger than that of the mcroelectronic die. FIGS. 1 a-1 |

[ Lustrate gobinks TREANCIRDIaeFia g AGARENG W APLEAA fofhikOBkFC! T oni c

package of t'he present 1 nvention. wn 1 n Fl , a protective 4 WO

02123131 PRI QN Rt SBndichit® Vil ruand Bl Gfle BIBLSDSE. Bitefiff dofifcidld ace 106
of a microelectronic die to protect e mcroelectronic die active
surface 106.fro cont.anm nant he m. croe t4-Qni ¢ _di,e. acti surface
706 has a PEREBAR RN AT ARG s OSBRI RE G AL 80 ifer o8 e
el ectrical contact.w integrated circyitr not shown) within the

i or oel oot otk SEDProRE R A FbehE B R7PBa o prof er ably a
substantially f]| exible terial, such as Kapton polyimde film(E 1. du
Pont de Nemour dP&HE ‘é@né}gﬁ??‘pwmnﬁﬁfoéﬂzjgé&ém )“,"g B’tﬁ‘fe”ﬁla]?yeéﬁwh'ﬁhe of any
appropriate materjal, including netallic fjlnms. The protective filml 04 may
have a weakform fhefigy coppeqenbinteranipell vad l‘%ﬂ&%ﬁ@%thﬁﬂeﬁﬁwmﬁ%h attaches to
the mcroel ectronic die active surface 106. This adhesive-type filmnmay be
appl i ed priigterraserA5a e thy mipreelggteanisedie it driicse gining poLesses age Wéf-l&elbir ot her

such equi pnent used for the encapsul ati on process. The protective film 104
may al so bediffiouliandiah gicvaase the pgst gitbtipackage. FVREEIMerehthie agsulting packages

tetrafl uoroethylene) or Teflon film which is held on the m croel ectronic
di e acti ve Isave beandodidiiothgvespoor retiebilityur f ace of the nold or ot her such

equi pnent during the encapsul ati on process. The microelectronic die 102 is
t hen encapsul atTherefuré, it asulé be apantagdonoto dentley hew apphtusand techdquasast i cs,
resins, epoxies, and the like, as shown in FIG 1b, that covers a back
surface 114pravide sddit@sinl sutfacedred focforit eaceelcd atd iAWSP agplkivali. The

encapsul ation of the mcroelectronic die 102 may be achieved by any known
process, including but not limted to transfer and conpressi on nol di ng, and

di spensi ng. The encapsul ation material | 12 provides nechanical rigidity,
protects the m croel ectr gRiEr pECCREZTONCHF TERIBAWANGS, and provi des
surface area for the buil'd-up of trace lTayers. Arter encapsul ation, the

protective fil 'w%i%hé SnebRERYEon@Rde R Idids Fdrﬁ%ulél’lyﬁ)oirftiﬂg aiaRe ! he

m croel ectronic die active surface 106. As also shown in F c, the

| . . H 1 [ . e
st face. 110 yER, Elalefpe A whfa I S Rl ioR WE Bk BRI ORT,
to the m croel 8oh oMb mk el WErnfld AGS it A0owWilEJRBEARA e ' ON

invention when read in conjunction with the accompanying drawings in which:




material surface 110 wll be utilized in further fabrication steps as
additional surface area for the formation of build-up |ayers, such as

di el ect riwonwa2¥81 al | ayers and conductive traces. A first PETAIOER$IBE | ayer
118, such as epoxy resin, polyimde, bisbenzocyclobutene, and the like, is
di sposed over the microelectronic die active surface 10G the contacts 108,
and the encapsW¥I@s.ilarl mat eide alosssectienokbviéwDof embodiments of pracesSs of d. The
dielectric layers of the present invention are preferably filled epoxy
resi ns avai foabing afniiorelebiralinpddkdge Lacc@ding to thSardsent Givantion; Cal i fornia, U S. A
and Ajinonoto U.S. A, Inc., Paranus, New Jersey, U S A The formation of
the first diel §0Grl i sldeyesss-dbBionm yichaofaethiliay amidnye antyodchaedt ifto@cess,
-including but not limted to filmlamnation, spin coating, rollcoating,
and spray- oRieRREbhit @hckads shown in FIG 1 e, a plurality of vias 122 are
then fornmed through the first dielectric |ayer 118. The plurality of vias

122 may be for impds 38)5qHRE QLSRRG iohA VidWR ik imetiod Gbibdimidg Rhrigpt |imted to
| aser drilling, photolithography, and, if the first dielectric |layer 118 is

POt 0aCt | veyry Btk flin bl B Hd b GhnadiaBrch R rioRdDEn BB ERIAB I Nt 2

photoresi st mask 1s nma phot ol 1 t hogr aphi ¢ process, as known in the

art. A pluralit %:%ni?ﬁgc%d%,ia%{c%]r&iﬁ%‘?ﬁe [i?r@s%nf iﬁan%:'ifed on the first dielectric

| ayer 118, as s erein a portiron of each of the plurality

of conductive trAac | 24 ext ends.. | Sal| lLurality of
vias 122 to nalgréée?%catc PEare 183%3/ ééé‘{] 5% tﬁ{? é%ﬁ%ﬁ@gl@éﬂ%&vﬁéﬁg SpI urality of

conductive traces 124 may be made of any applicabl e conductive material,
such as cop “T‘BﬁWﬂWuun and alloys thereof. As shown in FIG |f, at |east
one conductive trace extends, adj acen e mcroelectroni¢c die active
surface 106 and9d} é?@ecﬁ?ss§ﬁ?t{9ngﬁ’é%’(b%{ﬁé$h%gr}‘)rﬁ’ﬁfoélepé‘l’m%ﬁ‘?"fcgd’é‘ 3382 wo

02/ 23631 PCT/ USQOL1l/ 28188 The plurality of conductive traces 124 may be
formed by afpskaioiNerpesenAs ks in HiKlafeaiy but not limited to seni-additive
plati ng and photolithographic techniques. An exenplary sem -additive

pl ati ng t echni dl€. ¢isrn drepsoskaiiondlefrasviia GYP ef avnistpelegipanic deyigetutilizing a
sputter-deposited or electrol ess-deposited netal on the first dielectric

| ayer | 18. flgx comgionentlimgposer,as khewn pdbe at.ned on the seed | ayer, followed by
electrolytic plating of a layer of netal on the seed | ayer exposed by open
areas in the patterned resist layer. The patterned resist |layer is stripped
and portions of the seed | ayer not having the |ayer of nmetal plated thereon
is etched away. DEDaAILERDESIRIPIIONORTHE HhE SHRATED EMBODINMEINIUCt i ve traces
124 will be apparent to those skilled in the art As showmn in FIG 1 g, a
second di el ect rAlehougly BIGs] P61 52, dhé poS@illustys vdridas yikws of thé presdnt conduct i ve
traces 124 and the first dielectric layer 118. The formation of the second

dielectric |Q¥&lonliREscBrddredfdRNMRth Portraiickifsions SBemBliesiimpletid Ng but

not limted to filmlamnation, roll-coating and spray-on deposition. As
shown 10 Fl @iail. Ratnd, deddiifthlds Yinfrat® SGRAhUbBastehibiieS f d Mthel @G  hr ough
e

t he second ectric layer 126. The plurality of second vias 128 may be

fornmed any g{«gg@?&tﬂ%ﬂm@ ce‘,,{aalstpsf% Eresén?&llvéﬁﬂoﬂ.gfg%'ittiomgf LibmtdeebntRod aser

drilling an second di e tric layer I's photoactive, formng

the plural ity.of. Gef000. MidPnl 2nl uldif 3@ERaERNNE that a photoresist mesk
is nmade in ap ot ' I'thographirc process, as known in the art. If the .
e O oot G LG Dot d PcfiBingiaiRhb g @k BAGIAGuiQE, P U2 | (Y

of second vi as pri at en o portions of the
conductive traces are for in th | yrali of second, vi d on the
second di el S&FFOR ﬁwsqlg‘éjm&ﬁ%ﬁq‘fﬁpﬂﬁ ngl%éaé E‘%/S'l eép?nélﬁ}é?mg & %F’g gqaﬂi ﬁlﬁa} gg n, and
another plurality of vias is fornmed . in the.dielectric |ayer ch .as
.descri beg i Hlerrm@:%elfﬁtr%@ 31%51%1{/%& ifigstrare aoﬁ“é‘l%“l?f’&‘ﬂ?“‘i %{i?‘é% %°°§ﬁ1°§lf?rﬁ’é“g

formati on of conductive traces can be repeated Entijﬁ;&e vias are in an
appr opr i at ea migeelegtyonss mekaae-ef thg prssent ipvortians A5sRWS BFIOTHILE PrYEIWS ons of a
+single conductive trace be formed frommnultiple portions thereof and can
reside on different dielectric |layers. ,A second plurality of conductive
traces 132 may be forned, wherein a portion of each of the second plurality
of conductive traces 132 extends into at |east one of said plurality of
second vias 12S. The second plurality of conductive traces 132 each incl ude
a landing pad 134 {an enlarged area on the traces demarcated by a dashed
line 140), as shown in FIG 1li. Once the second plurality of conductive
traces 132 and | anding pads |34 are




fornmed, they can be used in the formation of conductive interconnects, such
as sol der bunps, solder balls, pins, and the like, for comrunication with
ext ernal wompes@nts (not shown). For exanple, a solder maACTERRSEE 136
can be di sposed over the second dielectric |ayer 126 and the second
plurality of conductive traces 132 and | anding pads 134. A plurality of
vias is thefln 048 abytiedamaing an adive surdace A8 ek g microetastroric éb@p‘@g@ proterleast a
portion of each of the l|anding pads 134. A plurality of conductive bunps

| 38, such atieswiprgelectinmirpdic agiyn suréack d0hrram agyedntangingnys. sEiregricroplesinatiing sol der
paste followed by a reflow process or by known plating techni ques, on the
exposed por dicastivefsudaeshl 06has dideaktaomdicorgaqd A0S didPsed thsreshmoTine ¢ontabts®08j 1t is

-under st ood that the encapsulation material 112 is only one exanple of a

packagi ng mneredn eledtritdl adntam withéntegredd cikauitryenanghben) witlith ciieariceletidsi€c package
core 142 could be utilized as a packaging material along with the

“encapsul at i die 10Rt Ehd prbtedtive film M0AEs praferabbad substamially Nexible Giadelag @lidhaadi C

package, such as illustrated in FIG 1k. The m croel ectroni c package core

142 prefer aKh?‘toﬂﬁ)ﬁmyihﬁﬁﬂlﬁl @ 3t @0ht RINemddkARHaICoFagY, Viiminghg, material used
to fabricate the mcroel ectronic package core 142 may include, but is not

limted to, ' Wy | &7l = ' rdial FR4
mat eri al (amla&@%}e}é@( ?%Tl%!cﬁ /Za b@%’l’ﬁ?%&%gé@?%ﬂga?@ﬁg?ﬂg,ﬁ ngc ﬂdﬁ%g'srg%’gpoxy
material), 4 {10 rl el rnore.a_heat spreader 144
coul d be ut ?‘I%?ezcé ‘E@Pg""ﬁ% k‘%éﬂ* gg'egr'rigﬁ%rnﬁ@}ysséﬁbgen%ﬂ%w% S‘fcﬁeasé ‘8‘%{}83%‘ ion
material 112 in the fabrication.of the mcroelectrgni.c pac e uch as

i |lustrat eda‘ital’?ﬂﬁltﬁ&elrﬁl.cm?ﬁgtr%ct i Fﬁiveﬁgrg]a&etlﬁgfﬁﬂf ?@QW%’E’*’F E@gﬁgﬁi’espr eader
144 may include any copductive and may i.nc¢lude but is not limted to,
copper. al PTG PIOG P VB e TP Eefoeieod fia miter PuPeucheRiRma () of

m croel ectroni,c dj ce 102 encapsul ated with encapsulation material | 12. The
| ayers) of B9 Fordbs PrearstaBiph Bocst T BOMBRGE Yo e 104 ey alsgibp pinenAghesive

bui | d-up Iai[er i s simply designated together as build-up |ayer 152 in FIG
I m The i ndfilm.sueh as EFiefetylenpnictraiipasestindgneherel eflen n filn.rydui¢leis beld@hong 1 i nes
154 (cut) through the build-up |layer 152 and the encapsul ation material 112
to form at theasicrogpetraniadje heitve gurfice il Oebyan ingrisurfaieof fuakad er otkarshchas shown
in FIG 1j. It is, of course, understood that the mcroel ectroni c package
core 142 of eduifitnent Buiirgthbencppmiting p@nebsbe si ngul ated t heret hrough to form
the m croel ectroni c package shown in FIG 1 k. Additionally, it is

under st ood t hatThHemeiciveltiraic diadé2 is tbd enfaphilfied With amandapsufutios efateriand be
singul ated therethrough to formthe mcroel ectroni c package showmn in FIG
11. Al t hougin2, b&hlawiplagtidsprekiay @poxigsparriahe lilkd, ssdhoah @dFIQ) 16l th.coder@al j IS an
effective technique for the fabrication of a mcroelectronic di e package,

it may be susskepifidel124 bad sled(hnilpaf ihemiraélkdtfonictie® 1020 THeicaéaphatRAGFoachent .
It has been found that noisture diffuses nmuch nore rapidly along the

interfaces {izhavdeMttdhicdit WBmaPEe ﬂ:’ﬂf&v?@@'adi'fkng\k/ roédss IREMBIRE biktHot

dielectric layers (i.e., dielectric layers 118, 126, and 136) than through

the di el ect finfied RUfnsHPARIdolprosdisiPhabldirg] 38, dishRnshil. I THeWAtdpRifticd et hod of
formng a barrier structure according to the present |nvgnt|on to | essen or
Limnate t Lt . ) o .

escr bed 1 Apeb2 RN Etes LRIt FriGley BRIARAL nRRSLAROAE ME IR I Y 1o
e b PR AR B PR e L7 1 2r oot o

st eps shown § roel ectronic die 302

havi ng - i face 306 and at. | 308 furth
chove - subst r AR dosepoaeion: BRP gy BT o B Erid Bibnotte Mol BEvi ng o

surface 310. The_ suhstrate 304 neri cal represents, ncapsul ati on
‘material 115%ReSe @8%?"95‘8‘&@‘??‘1’5@.% F‘ﬁfaf‘f ,W% %@&@P\@(B{‘f@ﬁf &c’glg:ckagi ng core

142 as described, in FIG 1lc; th at spreader 144 as descrihed.in FIG
11, or any S‘ﬁf’ﬁP?“@é'BPé“afFé’@&Q&i‘ﬁ@re q’@fﬁnad.ed t?ﬁgmé Eatsfﬁlleéustsﬁ‘i? lilg havi ng
an edge 3l 2. However, it is understood that the substrate edge 312 nay not
be fornmed until the individual mcroelgctronic dice 302 are

di ced/ separated, as described in FIG Im A first dielectric layer 318 is

di sposed over the mcroelectronic die active surface 306, the contacts 308,
and the substrate surface 310 and at |east one first via 322 is



formed through the first dielectric |layer 318 to expose at | east one
contact 308, as shown in FIG 3b. A plurality of conductive traces and
barrier swowetssses are then fornmed on the first dielectri cedrayssn/2888. The
plurality of conductive traces and barrier structures are preferably forned
by a sem -additive plating technique conprising depositing a first seed

| ayer 324 d$ substantigllyplafaetodhe micooeteoppe dieiactive surfacel 106y Thoemapsutagion i r st
dielectric layer 318 and into the first vials) 322 to cover the contacts)
308, as showaterial sitfdee 13¢ wilkbd utilized indsitler fdbaiyaion326s asadilhionalpatficeraread on t he
first seed | ayer 324, as shown in FIG 3d. Afirst resist layer 326 is
patterned wvibi the Ssrnfatios bf mpldaipriged28ich aclivldetrig ntateeiafl layat and @ndizfivé or
-subsequently formng a conductive trace and patterned with a first elongate
openi ng 33ZrgeHXi mate the substrate edge 312 which extends substantially
perpendicular to FIG 3d for subsequently formng a first barrier
structure. A fiar st dialééiric RiyeBEB AducB & opoRy REAI BN ihide) BRBInzodySioB@BRsS | t ed,
preferably by electrolytic plating, on the first seed layer 324 in the
patterned af@as e, fsRiRpbicidlemfd hRfadrdic die\WRivelsdtER0RE, BT8O 1 /28188

resist layer 326, as shown in FIG 3e. The first patterned resist |ayer 326
i's then strig@peh imash ) Phafehit 170/ dsisAten AIFIENE. FTlcHiclahed | ayer 324
not havi ng to?l’e%gitrst cﬁé&{ﬁ!ﬁﬂoﬁx af}grl §§§£CSI at’eagstﬂzr; eon is etcheﬂ away, as

shown in Fi l&er?@ft&%&ie&ﬁ ﬁ‘n%ﬂtfoﬁ a%erhgéfgﬁb Cffllg?rgtééfg rQJins%g%illagflesfronQ Rifddnl ' St

conducti ve ace and a'firs arrier ure roxi nate the

bstrat 2. i FL R, [ trine. | 338 i
i sposed o Aerh S0t CRH Gehii iea AT B TR BB o et ure
336, and_tkg fi[rst ﬂieqﬁ‘&eg%%)c Itaf#ler BJTBSA% hown i FlGP 3i,, at.least one

d iyl f getn S g Tt %@b%layea li?‘ may Pp achiey %Py 338 t
tsﬁgopi r\s“t acon uctive tra,ceséj 3@4 ang}?a [{)tiﬁr t tr.enclh 344 (exten;i ng °
per pendi cul ¥ kpgWikprgeess; inclpding Byt poplimite Jﬁmtl%mgtécﬁ‘oﬂ’dn taE&d?'fi ¢ | ayer 338

to the first barrier structure 336. The second vials) 342 and the first
trench 344 9a6ng aRdeRIRy-pn ¢apesiicie for mation step by any appropriate nethod
previously discussed. As shown in FIG 3j, a second seed |ayer 352 is
deposi t ed over AstBowgEOFIE. 49 8|pEERIitY éleésybrz anathen fosmed thrueb diedief vi al s) 342
to contact the first conductive traces) 334, and into the first trench 344
to contact diglectfi¢ layer H&r The plugdlity efiviasd 22386y bafamed agy metbpd knqwapiaitheas, j s
then patterned on the second seed | ayer 352, as shown in FIG 3k. A second
resi st | ayeart, 3&Mding panotdinited todasdr drillingcrwiblivhegraphy 286,61 thadirsdielegtriche
second via{s) 342 for subsequently form ng a second conductive trace and
patt er ned whaydr 148 sahotvdctdlepfogaing tiegduralitg o8 6i@s 12%cindlt sagpetnipandérithg® trench 344
and extendi ng perpendicular to FIG 3d for subsequently form ng an second
barrier strphotorésist mhsls Banadd il aptetolidiogmphizlpr@es, askmdepds itteet. on t he second
seed layer 352 in the patterned areas .of the second patterned resist |ayer
354, as shown iAplktafity &FleonditeveteoniRiaforaedealthe disdt diclectrivylayer BB} as s t hen
stripped, as shown in FIG 3m Portions of the second seed |ayer 352 not
havi ng t he geeanIFIERUE wilcadies p&fian pf atiedr hopluatity éfcopdctiedraeni24 as 11 W
O I112/23G31 PCT/USOL/ 28188 shown in FIG 3n. This results in the formation

of at | easteg8s iRE HehsEOHMRBIGHH PRIdIHPEBia3042 dhake deBMATcdnddct WEH thet ruct ur e
366 proxi mate the substrate edge 312. The process is repeated until a

bui | d-up | aygkactsS080TRE Bﬁxf‘a’li%\ﬁﬁc%ﬁu\é{iw trdc @S Watmdy belifie loP bi§BdppReRbRS t he

noi sture barrier structure 8, as shown in FI 30. The noi sture barrier

structure 3 | 0 sl BRfdibfh, sl b Peot3Rs shdwh ER@Nd barrier
structure 3%@,(1&%%%%%?‘%’%0%%c%@ref’i er lst r’l?ct ut;l'(g}lss sh%wn Esig el elments 372,
372", and 372" (L] . di ' : (Lrio did Aive st 374" are
.al so shown) .?f’zg’lI%agggriehdgﬁﬁ%hg{ﬁ%g%gltg{larslcdgjra@%ﬁEht?c %r;bgleg%‘g“? C'islég %B’Fiscat gd W th

ot her condugtive traces .and via .struct.ur extra steps are needed in
its formati ﬁ(i?].a" &F‘Pﬁ%&ﬁ%&%‘}caf’%‘g"‘“ﬁ%f"& elrjl!FS'IIeS(Iaj arr |qg'r structure 368
.substantially blocks noisture fromdiffusing into build-up |ayers al ong
interfaces, as previously discussed. ¢



It is, of course, understood that the illustrated enbodi nent uses a
technique that results in a sonmewhat zigzag cross-section for the noisture
barri er swooweisse 368, as shown in FIG 30, a technique n®RgTHSte MBS ed

whi ch stacks a plurality plugs in order to mnimze space utilization. Such
an noisture barrier structure 380 is showmn in FIG 3p and conprises a
plurality of pllhgelgdity oBghduldineiracesd2488y pabuincd bnaty kiowhdeshninee, | ayer s
374, 374', 374", and 374"' are also shown). As shown in FIG 3qg which a top
pl an vi ew oincladingpt it dinriied tooeingadditive matthg\and eh@6ithographid te¢hmiqredahn i er
structure 368 (shown in shadow |lines) preferably surrounds the

m cr oel ect r eimplady eendGAditat phatishevimique cainmdolwe Hepoeiting b secdi@ies stidheaissubst r at e
-edges 312. Thus, the noisure barrier structure 3b8 forns a noisture barrier

ring that sspastmddposited\or plecrtdst-depoital tietal dnrtbdfigndicloaabiaper 1181 A redig
m croel ectroni c package from all sides of build-up layers. 12 WO

102/ 2311 31 PRyéliSHbh pSiBidAntioiealaldefoNbREER clbdoBAlk ipRifing Sf SiR§&Hrbed in

terms of a build-up Layer technol ogy, the broad concept of the present

invention caBtabén MBREddQSN e BxREdAy PpBPhresAh i pankiat Eredis@hRet The | ayers and
trace layers are fabrication. Such applications include, but are not

limted to, p%eﬁ%’bﬁs?ta?é}'ig Etﬁiﬁ%ed%ﬁﬂ' Bgﬂ% $fRRORBd féyéﬁi&%ﬁrﬁﬁg%@fa&&%ﬁf

structures, as will be understood by those skilled in the art. Having thus

struct ur es, | _ f 'ed in The art.' Having thus
that the | niiSAEpHeh JRRRAH AR ANE). OINE: RERSAU SN Bllraltf of i ted by
par ti cul ar - detigl) 8 el LOLML bl AROXE (ARSELIR LN, as MY appar ent

Wi T hou ing

vari ations ereof "are 6055| tdepar ‘Tromthe spirit or scope
(hereoT, 19 R WRRSER SNSRI, LT R0 L
A SRR R NS NSO
;;2 Eg;lulr.]g gtlalfs: Séigﬁayggb%érlngy l];eI ztrcﬁ{[eve%l beyI a%():/ﬁcacl)v%n ]rarl%tcgsg,l iggludir?g beurt ngtrl%ltcmg e said
film lamination, roll-coating and spray-on deposition.
As sho'wn in FIG. 1h, a plurality of second vias 128 are then formed through the
second dielectric layer 126. The plurality of second vias 128 may be formed any method
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
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



2. The noisture barrier of claiml, further including at |east one
additional dielectric material |ayer disposed over said at |east one first
barrier awvowetsse and said first dielectric material |ayerrcT3soTh®issoi sture
barrier of claim2, further including at |east one second barrier structure
contacting said at |east one first barrier structure, wherein at |east a
portion of BeftEPnaiThus Rertiophel asingdrpndugtive Bpcedherfoumedrftoneseubipleportionsugh sai d
at | east one additional dielectric material layer. 4. The npisture barrier
of cl ai m 1, thareef andrean sasiflerpa didiuenh dieleatrisrlaysts. conpri ses an encapsul ati on
material. 5. The noisture barrier of claim1, wherein said packagi ng

mat eri al conpri4essord plakiiiiisgndsiotie treageel32ahay edormedDvhergih 23G8ibnRECT/ USO 1
/28188 6. The noisture barrier of claiml, wherein said packagi ng nmateri al
conpri ses acdebaf thepemwad pluralify ofAondwctioetraes { Iéxtenda mkag deasicamsf 8d ng: a

m croel ectronic die having an active surface and at | east one side;

‘packagi ng npluealityedf sachind v@ntl2& al'le satond @asilitp bEcotidGative kriek 18Nedeh tictudei de,
wherein said packagi ng material including a surface substantially planar to

sai d m croeh eatihgpad 13 @n aflhirigy®arsalbd @6 traedd deinBchtdd b g ddhed BRSI40RRE edge; a
first dielectric material |ayer disposed on at |east a portion of said
packagi ng ngoemiiaFiguiface; and at |east one first barrier structure

di sposed on said first dielectric nmaterial |ayer proximte said packagi ng

material edge. @yce litSefBrAPMRAIRE bf QlfctiRB Gh@Y T30 hndhAdifB pads i34 ber incl uding
at | east one additional dielectric material |ayer disposed over said at

| east one f{f9td Ry chRbe 8del tEtht FfEm@ash of conductive interconnects, such as solder

bumps, solder balls, pins, and the like, for communication with external components (not
shown). For example, a solder mask material 136 can be disposed over the second
dielectric layer 126 and the second plurality of conductive traces 132 and landing pads
134. A plurality of vias is then formed in the solder mask material 136 to expose at least
a portion of each of the landing pads 134. A plurality of conductive bumps 138, such as
solder bumps, can be formed, such as by screen printing solder paste followed by a
reflow process or by known plating techniques, on the exposed portion of each bf the
landing pads 134, as shown in FIG 1j.

It is understood that the encapsulation material 112 is only one example of a
packaging material that may be used. For example, a microelectronic package core 142
could be utilized as a packaging material along with the encapsulation material 112 in
the fabrication of the microelectronic package, such as illustrated in FIG. 1k. The
microelectronic package core 142 preferably comprises a substantially planar material.
The material used to fabricate the microelectronic package core 142 may include, but is

not limited to, a Bismaleimide Triazine (“BT”) resin based material, an FR4 material (a



said first dielectric material layer. 9. The m croel ectronic package of
claim8, further including at |east one second barrier structure, wherein
at | east wop2eiedon of said at | east one second barrier stPEFIUNY28E8 ends

t hrough said at |east one additional dielectric material |ayer and contacts
said at least one first barrier structure. 15 WO 112/23131 PCT/I| S111
/28188 10. fipme rpfpiingeglassiepeyyimateriedh angevagpuscpodyimide maigrialseiHyrthem@resackagi ng
mat erial conprises an encapsul ation material. 11. The mcroel ectronic
package of heptgpreader 1dheowd be wiilizad poaraskpaing meieta! alpbe withythd enegpsalaierckagi ng
core material. 12. The m croel ectroni c package of claim 7, wherein said
packagi ng meaterfal 412 wdhpfabdestion ofibe misrpslecinpaic. packag® sugh asiillustreted ot Floni c
-package, conprising: a mcroelectronic die having an active surface and at
| east one dlil.d€he patekialgiserbio fatrieatical thaljabspeenderskid dnaytindledesiny oomluctive

m croel ectronic die side, wherein said packaging material including at

‘| east one sd trag éncdudsdlrtis hbtalirhiyedpbaoper t abusiaing, amdatlow thaksfoni ¢ di e acti ve
surface and including at | east one edge; a first dielectric material |ayer

di sposed on at Fi®ast illastR@dstal phitality of Micloddaedsaigidieg 10RERapalatalwitace; at | east
one first conductive trace disposed on said first dielectric material |ayer

with a por Feh@b\{b_sﬂﬁtio?ﬂhﬂeﬁdl 1 BaBie 1998(sf b didlectslbeiAl\MRd EdrRIGA v Hatedi N
through said first dielectric nmaterial |ayer to contact said

T o8 S5 R SN L B e LSS RSP
packagi ng g fiedhdiSA8A microelectronic dice 102 are then singulated along lines 154 (cut)
through the build-up layer 152 and the encapsulation material 112 to form at least one
singulated microelectronic die package, such as shown in FIG. 1_| It is, of course,
understood that the microelectronic package core 142 of FIG. 1k can be present and be
singulated therethrough to form the microelectronic package shown in FIG. 1k.
Additionally, it is understood that the heat spreader 144 of FIG. 11 can be present and be
singulated therethrough to form the microelectronic package shown in FIG. 11.
Although the build-up layer process illustrated in FIGs. 1a-1j is an effective
technique for t}.le fabrication of a microelectronic die package, it may be susceptible to
delimination failure due to moisture encroachment. It has been found that moisture
diffuses much more rapidly along the interfaces (shown with arrows 202 and 202” in
FIG. 2) between the dielectric layers (i.e., dielectric layers 118, 126, and 136) than
through the dielectric layer material itself.
FIGs. 3a-30 illustrate a method of forming a barrier structure according to the

present invention to lessen or eliminate the interlayer moisture encroachment and

delamination, as described for FIG. 2. FIG. 3a illustrates a microelectronic die and



16 WO 112/23( 31 PCT/U S111 /28188 14. The mi croel ectroni c package of
claim 13, further including at | east one additional dielectric materi al

| ayer di sposwdicdver said at | east one first barrier structPaTajSoyasids at

| east one first conductive trace, and said first dielectric material |ayer.
15. The mcroel ectroni c package of claim 14, further including at |east one
second bar r paskaging metetinle genehadlyeifiar fabridatias steps shown indfiGeflaskai dhas, FEast one
second barrier structure extends through said at | east one additional

di el ectric Bashewsalmicwglectrénic dio A02aletvirgandcane sudast306aad 4tilest oteaontaer
structure. 16. The m croel ectronic.package of claim 14, further including
at | east on20%ddGnsh hothelshbwy & subsiaate 304hdnenttodhe hzaslecaopiodici3on, of sai d at
‘| east one second conductive trace extends through said at |east one

addi tional Hivedgecduiface X Ehie 8hibstraty 804 péheficdilyaeiressits @n afcap&ildiion @laceriai r St
conductive trace. 17. The m croel ectronic package of claim13, wherein said

‘packagi ng M4 bcribed R FIGRS1adl), £AkaRIdradit patkiBALEIrel 42 skiescHbed in
m croel ectroni c package of claim 13, wherein sald packagi ng materi al

conpri ses arpRqkagk Rghi SpefielPdLss dlcribdPin FTG?I]%%?%;%BEI@P&&@% kage of
claim 13, wherein said packaging material conprises a heat spreader. 20. A

met hod of f alfelieRtTHRQuikiaRizek W BoRA haViSY an LRSI, SHidkverl # is ué@s‘c&%@zc)’%l
PCT/ USOL/ 28188 providing a substrate having a surface and at | east one

edge; di Spog,pge utfsii g N2y o bdRkAEd @il tRYiRfiviethl Hicrb&BHonR Q" L1 0N Of

sai d substrate sur fsace; %Inﬁ
302 are diced/separated, as described in FIG. 1m.

A first dielectric layer 318 is disposed over the microelectronic die active surface

306, the contacts 308, and the substrate surface 310 and at least one first via 322 is
formed through the first dielectric layer 318 to expose at least one contact 308, as shown
in FIG. 3b. A plurality of conductive traces and barrier structures are then formed on the
first dielectric layer 318. The plurality of conductive traces and barrier structures are
preferably formed by a- semi-additive plating technique comprising dep.ositing a first
seed layer 324 of metal, preferably a copper/titanium alloy, over the first dielectric layer
318 and into the first via(s) 322 to cover the contact(s) 308, as shown in FIG. 3c. A first
resist layer 326 is then patterned on the first seed layer 324, as shown in FIG. 3d. A first
resist layer 326 is patterned with an first opening 328 including the first via 322 for
subsequently forming a conductive trace and patterned with a first elongate opening 332
proximate the substrate edge 312 which extends substantially perpendicular to FIG. 3d
for subsequently forming a first barrier structure.

A first layer of metal 330, preferably copper, is deposited, preferably by

electrolytic plating, on the first seed layer 324 in the patterned areas of the first patterned

10



formng at | east one first barrier structure on said first dielectric
material |ayer proximate said at | east one substrate edge. 21. The net hod
of cl ai m®0,02R2363t her i ncludi ng di sposing at | east one addiRdTassal/2ghis8l ectri c
material |ayer over said at |east one first barrier structure and said
first dielectric material layer. 22. The nmethod of claim 21, further

i ncl udi ng censiskleyar3go.as sheversin FiGe3es diho fidst pattariedresist fayet 126ds then h sai d at

| east one first barrier structure, wherein at |east a portion of said at

| east one seoipped, &reshowrin BiG. 3€t RorBorsof thedisst steddaygh 33eindl hading @aitst one
additional dielectric material layer. 23. The nethod of claim 20, wherein
sai d fornm nogesblageras 0 ipktesitthanen i etchéd dvayy dsshowt MEIGUEE TISREIISES the
-depositing a seed |layer on said first dielectric material |ayer; patterning

a resist | afjemation cfat Basrehafirss emdudtidy Gacd 334A6d b figst Barribedsttu@B36€l ongat e
openi ng having a desired pattern for said at |east one first barrier

'structure; ploRimakgthe sitiirak edge Hai Asserh hdIE! 30/ bdtofld gitlebtridlaykeustis One
el ongat e openi ng; renoving said resist layer; renoving a portion of said

seed | ayer gighosbiven theSbtbon@ichle RAcBlsFIB4 NRTRABarritBstruclif} D% AR
PCT/ USfIIIZgI?IB% 24. The net hod oef cciegl?m 23, fur?rrr\lersgugrrpr?% ng: %i sposing a

second di el g fibfeciRifSes fsg, | ayer on said first dielectric material and said
at |east one first barrier structure; formng at |east one trench through

sai d second di laghih i FRY. 8L laPloade BElecdd X DOSEuRn BYbA B0 0k RALLLA! ! east

one first barrier structure; orm ng ast oné Seco arri

structure o Ei‘igé@tirig laﬁ,g,gﬁgﬁg %eeflir&cc%&&gm-fc%{)s?ﬁﬂ ag&ﬁ ga[firft%g{he% 2 e(gﬁtgn@:i{igin O? oOf

sai d seconq arrie ture extends 1 nto’ sal eas
contact sai 9er8$ndicﬁﬁ§ {o M 3if) it ﬁ{‘mebdathrrolughr the tserc%gci 'élliref%'ctric layer 338 to the first

barrier structure 336. The second via(s) 342 and the first trench 344 are formed in the
same formation step by any appropriate method previously discussed.

As shown in FIG. 3j, a second seed layer 352 is deposited over the second
dielectric layer 338, into the second via(s) 342 to contact the first conductive trace(s)
334, and into the first trench 344 to contact the first barrier structure 336. A second
resist layer 354 is then patterned on the second seed layer 352, as shown in FIG. 3k. A
second resist layer 354 is patterned with a second opening 356 including the second
via(s) 342 for subsequently forming a second conductive trace and patterned with a
second elongate opening 358 including the first trench 344 and extending pérpendicular
to FIG. 3d for subsequently forming an second barrier structure.

A second layer of metal 362 is deposited on the second seed layer 352 in the
patterned areas of the second patterned resist layer 354, as shown in FIG. 31. The second
patterned resist layer 354 is then stripped, as shown in FIG. 3m. Portions of the second

seed layer 352 not having the second metal layer 362 plated thereon is etched away, as

11



25. A nethod of fabricating a m croel ectronic package, conprising:
providing at | east one mcroelectronic die having an active surface and at
| east onewveioge3oipr ovi di ng a packagi ng material adjacent saicd/edoihksmst one
m croel ectronic die side, wherein said packaging material provides a
surface substantially planar to said mcroelectronic die active surface;

di sposi ng ashowngr Ffi.gine dhisiresultainghé Brmbtipperf atleashond eesrtd candetivé waceof sai d
m croel ectronic die active surface and said package material surface;

form ng at Bt ageentlibasier stieturd 3 @yybximatedhef substtatedidgb 8€2.ri ¢ material | ayer
to expose a portion of said mcroelectronic die active surface; formng at
| east one fi rstTheprubastis vepedtednsil o buikhiyslafériséonshl@t,aatich wilneédrih ae | ayer,
‘wherein a portion of said first conductive trace extends into said at |east
one first viceméatonelfeled moiembd banted Binatire 368, ds $HoWhae FRT.1360MhE nfdisguract i ve
surface; and formng at |least one first barrier structure on said first
‘dielectric bati@istrattuteB68lcompt IRRst dRrrRAGAICREe SR, the RALNABS BRLREIuRd
surface. 19 WO 112/23(i31 PCT/US01/ 28188 26. The nethod of claim 25,

wher ei n sai skef MdAdAgiondl Ktk strRAREs RORn BOOEHGIH ¥B, BTACHIAHS %ﬂ&lﬂoﬂ:ﬂr mng at
| east one first barrier structure conprises sinmultaneously form ng said at

| east one fgiERLyic HYSUSYY V4t BALE a0 74? awﬂe Ao thﬁfﬁ)t Hb% tfl# ngﬁfstupeaig

structure. 27. The nmethod of cldim erel n sal SI nu aneousﬁlhly form ng

said at | easstltucf?lpee3é8' 5T 1188&?\”&!5 biXér coﬁgﬁﬁvg{lgce?gnd il gg& r]es Iula{ﬂgfaes et%%lr Cer

t t

meterial |a %g"@ nse eny & ke dtff‘riéu;g Sar:og t-wg st layer
on sai d see P%ﬁ/e 16 eIP? pritfegmare. e, MOpHIe battersiysts 36 W‘E Yattern
for said at g(ast ne fi r%ﬁlcond ctl ve trace and at | east one el ongate

openi ng havPRYS e from GEfnFing 1tq Gilduplayers alonguterfages, as preyiouslyy r i er

structure;
discussed.

It is, of course, understood that the illustrated embodiment uses a technique that
results in a somewhat zigzag cross-section for the moisture barrier structure 368, as
shown in FIG. 30, a technique may be devised which stacks a plurality plugs in order to
minimize space utilization. Such an moisture barrier structure 380 is shown in FIG. 3p
and comprises a plurality of plugs 382, 384, 386, and 388 (additional dielectric layers
374, 374°, 374>, and 374>’ are also shown).

As shown in FIG. 3q which a top plan view of a complete microelectronic device
390, a moisture barrier structure 368 (shown in shadow lines) preferably surrounds the
microelectronic die 302 (also shown in shadow line) proximate the substrate edges 312.
Thus, the moisure barrier structure 368 forms a moisture barrier ring that substantially
prevents moisture from encroaching into the microelectronic package from all sides of

build-up layers.
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plating a netal on said seed |layer within said at |east one opening and
said at | east one el ongate opening; renoving said resist |layer; renoving a
porti on owoesaeshiseed | ayer not having said netal plated tReTaH1/28988 The
met hod of claim 27, further conprising: disposing a second dielectric
material layer on said first dielectric material, said at |east one first
conduct i ve t r achithoyglithe pregenitinventin is dereribqdrin ferma pf 9 byildsuylaysrure; formi ng at
Least one second via through said second dielectric material |ayer to
expose a potechnotogyf the hradd gendepiand thegmesenti inventigoerdboappléedite atber, 20 WO

U2/ 23(31 PCT/ 11501 /28188 form ng at | east one second conductive trace on
sai d first aipiicgionrvheraditlectiialaybrapad tradeilaykrsexe ahdeatiomt Suchaipplicationseast one
'second via to electrically contact said at | east one conductive trace;
form ng at inehsé, banarenoelimited thy ©DH fchipordfle anh OLGiA(oeghici landrpriderdag) | ayer
to expose a portion of said at |least one first barrier structure; and
‘form ng at $tarsirespaewiideamdebiasd bethosiskillet if tie@. sai d second diel ectric
material | ayer which extends into said at | east one trench to contact said
at least one first barrier structure. 21 .A& A As

CACA& A A& A9 ACA AL ARL. A L A&L. AuL. AL. A . A9. A&L. AL. AL!'z{. mW X \ h

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.

13



x 1
Ba2| wr mhc”"XU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] c8a] ca] ca] ca] ca] ca]

ca] ca] calwOalempca] c"a] cR*a] cRa] caU] cal] ca PCT/US01/28188
"s2TLN Kz/ z] | wgl gb] X] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca]ca] ca] ca] ca]ca] cal]c™a] calcalcalcalcaljcalca!l'' & "' 5(=((*+a,,..g/ ?346666%

7[ 778999; 6<@} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

WV] cal] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca!
@N>">@ @XCCDURMAIMSE' FAFCFH+I 1 1| MVBN<NI N[ NPP" RgRR" ST{ vql gb] X] c] ca] ca] ca] ca
] ca] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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dielectric material layer disposed Over said at least One first barrier structure and said first

dielectric material layer.

3. The moisture barrier of claim 2, further including at least one second
barrier structure contacting said at least one first barrier structure, wherein at least a
portion of said at least one second barrier structure extends through said at least one

additional dielectric material layer.

4. The moisture barrier of claim 1, wherein said packaging material comprises

an encapsulation material.

5. The moisture barrier of claim 1, wherein said packaging material comprises

a packaging core material.
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' 7. A microelectronic package, comprising:

a microelectronic die having an active surface and at least one side;

packaging material adjacent said at least one microelectronic die side, wherein said
packaging material including a surface substantially planar to said microelectronic die
active surface and including at least one edge;

a first dielectric material layer disposed on at least a portion of said packaging
material surface; and

at least one first barrier structure disposed on said first dielectric material layer

proximate said packaging material edge.

8. The microelectronic package of claim 7, further including at least one
additional dielectric material layer disposed over said at least one first barrier structure and

said first dielectric material layer.

9. The microelectronic package of claim 8, further including at least one
second barrier structure, wherein at least a portion of said at least one second barrier
structure extends through said at least one additional dielectric material layer and contacts

said at least one first barrier structure.
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12.  The microelectronic package of claim 7, wherein said packaging material

comprises a heat spreader. .

13. A microelectronic package, comprising:

a microelectronic die having an active surface and at least one side;

packaging material adjacent said at least one microelectronic die side, wherein said
packaging material including at least one surface substantially planar to said
microelectronic die active surface and including at least one edge;

a first dielectric material layer disposed on at least a portion of said packaging
material surface;

at least one first conductive trace disposed on said first dielectric material layer
with a portion of said at least one first conductive trace extending through said first
dielectric material layer to contact said microelectronic die active surface; and

at least one first barrier structure disposed on said first dielectric material layer

proximate said packaging material edge.
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&109%a &' () -s8id afl 84T &g JirsBconductive trace, and said first dielectric material layer.

15.  The microelectronic package of claim 14, further including at least one
second barrier structure, wherein at least a portion of said at least one second barrier
structure extends through said at least one additional dielectric material layer to contact

said at least one first barrier structure.

16.  The microelectronic package of claim 14, further including at least one
second conductive trace, wherein at least a portion of said at least one second conductive
trace extends through said at least one additional dielectric material layer to contact said at

least one first conductive trace,

17.  The microelectronic package of claim 13, wherein said packaging material

comprises an encapsulation material.

18.  The microelectronic package of claim 13, wherein said packaging material

comprises a packaging core material.

19.  The microelectronic package of claim 13, wherein said packaging material

comprises a heat spreader.

20. A method of fabricating a moisture barrier, comprising:
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surface; and
forming at least one first barrier structure on said first dielectric material layer

proximate said at least one substrate edge.

21.  The method of claim 20, further including disposing at least one additional
dielectric material layer over said at least one first barrier structure and said first dielectric

material layer.

22.  The method of claim 21, further including contacting at least one second
barrier structure with said at least one first barrier structure, wherein at least a portion of
said at least one second barrier structure extends through said at least one additional

dielectric material layer.

23.  The method of claim 20, wherein said forming said at least one first barrier
structure comprises:

depositing a seed layer on said first dielectric material layer;

patterning a resist layer on said metal seed layer to define at least one elongate
opening having a desired pattern for said at least one first barrier structure;

plating a metal on said seed layer within said at least one elongate opening;

removing said resist layer;

removing a portion of said seed layer not having said metal plated thereon.
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forming at least one trench through said second dielectric material layer to expose
a portion of said at least one first barrier structure; and
forming at least one second barrier structure on said second dielectric material
layer, wherein a portion of said second barrier structure extends into said at least one

trench to contact said at least one first barrier structure.

25. A method of fabricating a microelectronic package, comprising;

providing at least one microelectronic die having an active surface and at least one
side;

providing a packaging material adjacent said at least one microelectronic die side,
wherein said packaging material provides a surface substantially planar to said
microelectronic die active surface;

disposing a first dielectric material layer on at least a portion of said
microelectronic die active surface and said package material surface;

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

forming at least one first conductive trace on said first dielectric material layer,
wherein a portion of said first conductive trace extends into said at least one first via to
electrically contact said microelectronic die active surface; and |

forming at least one first barrier structure on said first dielectric material layer

proximate an edge of said package material surface.
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27.  The method of claim 26, wherein said simultaneously forming said at least
one first conductive trace and at least one first barrier structure comprises:

depositing a seed layer on said first dielectric material layer which extends into
said first via;

patterning a resist layer on said seed layer to define at least one opening having a
desired pattern for said at least one first conductive trace and at least one elongate opening
having a desired pattern for said at least one first barrier structure;

plating a metal on said seed layer within said at least one opening and said at least
one elongate opening;

removing said resist layer;

removing a portion of said seed layer not having said metal plated thereon.

28.  The method of claim 27, further comprising:

disposing a second dielectric material layer on said first dielectric material, said at
least one first conductive trace, and said at least one first barrier structure;

forming at least one second via through said second dielectric material layer to

expose a portion of said at least one first conductive trace;
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conductive trace;

forming at least one trench through said second dielectric material layer to expose
a portion of said at least one first barrier structure; and
forming at least one second barrier structure on said second dielectric material

layer which extends into said at least one trench to contact said at least one first barrier

structure.
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